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AehehZ 

?[h [h X[^el \eh) Wj \b[h[ k\W]b¡hj[ leaid[ \ h [d kZZWdd[bi[+ Khe]dei[h f[][h f ) Wj ?WdcWha 
aecc[h j_b Wj cWd]b[ \W]b¡hj WhX[`ZiahW\j _ [d i ZWd ]hWZ) Wj Z[j _aa[ [h j_bijh¡aa[b_]j) Wj \b[h[ 
kd][ l¡b][h [d [h^l[hlikZZWdd[bi[+ Q_ iaWb e]i  ^Wl[ lWaj Z[ leaid[ k\W]b¡hj[i _dj[h[ii[ \eh Wj 
\  [j il[dZ[Xh[l+ ?[dd[ kdZ[hi¦][bi[ aehjb¡]][h) ^lehZWd l[`b[Zd_d] ec kZZWdd[bi[ W\ leaid[ 
iZU[`�fhY c[ _cfhiXXUbbYXY Z]bXYf ghYX d� jc_gYbiXXUbbY`gYgWYbhfY %ON<uYh( e] Z[ [h^l[hlih[j*
j[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ 

?[h [h cWd][ fWhj[h) Z[h ^l[h _i¡h lWh[jW][h [d Z[b W\ l[`b[Zd_d]ief]Wl[d+ ?[j ah¡l[h [d ^¦` 
]hWZ W\ aeehZ_d[h_d] e] kZXh[Zj iWcWhX[`Z[+ H b[j c[Z Z[dd[ hWffehj [h Wj iaWX[ l_Z[d ec) 
^lehZWd _dij_jkj_ed[hd[ b¦\j[h l[`b[Zd_d]ief]Wl[d e] f  Z[d c Z[ X_ZhW][h j_b kZl_ab_d][d W\ 
fhWai_i _dZ[d \eh \[bj[j+  

Q_ ^ X[h Z[h\eh) Wj Z[dd[ hWffehj aWd l¡h[ W\i¡j \eh \h[cj_Z_][ Zh¦\j[bi[h ec Wj ijoha[ kZZWd*
d[bi[il[`b[Zd_d][d j_b Z[ leaid[) X Z[ Y[djhWbj e] beaWbj f  _dij_jkj_ed[hd[+  

NbXYfg�[Y`gYb Yf Yb XY` UZ >O9ug \UbX`]b[gd`Ub Zcf -+,/ c[ Yf [YbbYaZ�fh ZfU bcjYaVYf -+,/ 
j_b i[fj[cX[h /-.2+ ?WdcWhai @lWbk[h_d]i_dij_jkj l_b ][hd[ i_][ jWa j_b Z[ kZZWdd[bi[i_dij_jkj_ed[h) 
l[`b[Z[h[) `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[) iec ^Wh c[Zl_ha[j+ 

H_aa[b CWWhZ[h 
?_h[aj¦h \eh @Q< 
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. M[ikc[ 

?[dd[ hWffehj aehjb¡]][h) ^lehZWd kZZWdd[bi[i_dij_jkj_ed[h) Z[h kZXoZ[h ]hkdZb¡]][dZ[ lea*
i[d* e] [\j[hkZZWdd[bi[) eh]Wd_i[h[h e] iWcWhX[`Z[h ec Z[d kZZWdd[bi[il[`b[Zd_d]) iec leaid[ 
c[Z [d aehj [bb[h _d][d kZZWdd[bi[ j_bXoZ[i) _dZ[d Z[ ijWhj[h f  [d kZZWdd[bi[ [bb[h [j akhiki 
'i aWbZj _dZ]Wd]il[`b[Zd_d](+ 

NSXZSR\W\U S_ OTU�_S\RS T]_ Oa Yb\\S ]^TeZRS O[PWaW]\S\ ][ TZS_S TOUZ�_aS  
?[j Xb_l[h ijWZ_] lWdia[b_][h[ Wj abWh[ i_] f  Z[j ZWdia[ WhX[`ZicWha[Z iec k\W]b¡hj [bb[h aehj*
kZZWdd[j+ FehjkZZWdd[Z[ X[\_dZ[h i_] ][d[h[bj _ [d c[h[ kZiWj fei_j_ed c[Z ^[diod j_b b[Z_]^[Z 
[dZ \eba c[Z [j ^¦`[h[ kZZWdd[bi[id_l[Wk+ ?[j [h Z[h\eh [d l_]j_] iWc\kdZic¡ii_] ef]Wl[ Wj 
]_l[ Z[dd[ kZiWjj[ ]hkff[ X[Zh[ ckb_]^[Z[h e] [j i_ah[h[ \kdZWc[dj \eh Wj ^¡]j[ i_] \Wij f  
WhX[`ZicWha[Z[j+ H[h[ kZZWdd[bi[ aWd l¡h[ [d b¦id_d] _ Z[d \ehX_dZ[bi[+ H[d leai[d* e] [\j[h*
kZZWdd[bi[iioij[c[j [h aecfb[aij e] il¡hj Wj ][dd[ciak[+ Nec Xeh][h aWd Z[j l¡h[ il¡hj Wj 
\  el[hXb_a el[h Z[ cWd][ l[`[) ecl[`[ e] ][dl[`[ _ ioij[c[j) e] cWd l_b dWjkhb_]l_i d¦Z_]j [dZ[ _ 
[d Xb_dZ]oZ[+ ?WdcWhai @lWbk[h_d]i_dij_jkji '>O9ug( kdZ[hi¦][bi[h  '/-.2( 
e]  '/-./( f[][h f ) Wj kZZWdd[bi[il[`b[Zd_d] y e] 
^[hkdZ[h ij¦hh[ l_Z[d ec kZZWdd[bi[ickb_]^[Z[h y aWd ijoha[ k\W]b¡hj[i e] aehjkZZWdd[Z[i 
boij j_b kZZWdd[bi[+ Q[`b[Zd_d] [h i b[Z[i W\]¦h[dZ[ \eh) Wj Z[d ZWdia[ WhX[`Ziijoha[ \ehjiWj aWd 
^edeh[h[ Z[ ahWl) kZl_ab_d][d ij_bb[h) e] i_ah[ \b[ai_X_b_j[j[d f  WhX[`ZicWha[Z[j+  

?[h [h cWd][ Waj¦h[h) Z[h X_ZhW][h j_b Wj l[`b[Z[ leaid[ Xeh][h[ ec kZZWdd[bi[) Xb+W+ kZZWdd[b*
i[i_dij_jkj_ed[h) Q@P*Y[djh[) `eXY[djh[ e] W*aWii[h+ ?[h [h i b[Z[i _aa[ ¢j iWcb[j leai[dl[`b[Z*
d_d]ij_bXkZ \eh c b]hkff[d f  b_d`[ c[Z Z[j) Z[h [h \eh kd][) d[cb_] Pd]Zecc[di PZZWdd[b*
i[il[`b[Zd_d] 'PP() [bb[h Z[j j_bXkZ) Z[h \_dZ[i j_b kd][ e] leaid[) Z[h i¦][h _dZ f  l_Z[h[] [dZ[ 
kZZWdd[bi[h) _ \ehc W\ NjkZ_[lWb]+ ?[dd[ hWffehj j_bXoZ[h [j jl¡h] [dZ[ el[hXb_a el[h eh]Wd_i[*
h_d][d W\) fh_eh_j[h_d][d W\) j_b]Wd][d[ j_b e] fhWai_ii[hd[ c[Z ^[diod j_b Z[d leai[dl[`b[Zd_d]) 
Z[h \_dZ[h ij[Z f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h e] leai[dkZZWdd[bi[iY[djh[ 
'ON<uYf(+  



.- 

PZZWdd[bi[i_dij_jkj_ed[hd[ [h _aa[ \ehfb_]j[Z[ j_b Wj j_bXoZ[ Xeh][hd[ _dZ]Wd]il[`b[Zd_d]) b_][iec 
Z[h _aa[ ]_l[i [j if[Y_\_aj jWnWc[j[hX[b¦X j_b _dZ]Wd]il[`b[Zd_d][d+ ?[h [h Ze] \b[h[ _dij_jkj_ed[h) 
iec fh_eh_j[h[h Wj l[`b[Z[ leaid[ Xeh][h[ ec kZZWdd[bi[+ PdZ[hi¦][bi[d l_i[h) ^lehZWd e] ^leh 
\ehia[bb_]j cWd f  kZZWdd[bi[i_dij_jkj_ed[hd[ fh_eh_j[h[h Z[dd[ ef]Wl[+ PdZ[hi¦][bi[d aWd Z[h*
c[Z X_ZhW][ j_b Wj ZWdd[ ]hkdZbW] \eh \h[cj_Z_][ _d_j_Wj_l[h e] feb_j_ia[ X[ibkjd_d][h c[Z ^[dXb_a 
f  Wj ijoha[ Z[dd[ l[`b[Zd_d]i_dZiWji+ Q[`b[Zd_d]i_dZiWji[d [h [d \ehkZi¡jd_d] \eh Wj ab¡Z[ Z[d 
ZWdia[ WhX[`Ziijoha[ X[Zh[ f  j_b c¦Z[j c[Z ceh][dZW][di WhX[`ZicWha[Z+ 

MWffehj[d ^[dl[dZ[h i_] j_b Wbb[) Z[h WhX[`Z[h c[Z kZZWdd[bi[il[`b[Zd_d] j_b leaid[ c[Z [d aehj 
[bb[h _d][d kZZWdd[bi[) Zli+ kZZWdd[bi[i_dij_jkj_ed[h) `eXY[djh[ e] aeehZ_d[h[dZ[ [d^[Z[h i *
iec Q@P*Y[djh[d[+ Aehia[bb_][ Z[b[ W\ hWffehj[d l_b l¡h[ h[b[lWdj[ \eh \ehia[bb_][ c b]hkff[h+ 

NO_WOaW]\ W bRRO\\SZ`S`cSXZSR\W\US\ aWZ c]Y`\S ^� bRRO\\SZ`S`W\`aWabaW]\S_\S 
C[bj el[hehZd[j j]gYf >O9ug ibXYfg�[Y`gY' Uh Z[j lWh_[h[h) ^lehZWd kZZWdd[bi[i_dij_jkj_ed[hd[ fh_*
eh_j[h[h e] ^ dZj[h[h kZZWdd[bi[il[`b[Zd_d][d \eh Z[ leaid[ Xeh][h[ f  kZZWdd[bi[i_dij_jkj_e*
d[hd[+ NbXYfg�[Y`gYb j]gYf' Uh bc[`Y ON<uYf c[ Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ XYfYg 
l[`b[Z[h[ oZ[h _dij_jkj_edikW\^¡d]_] kZZWdd[bi[il[`b[Zd_d]) j_b jheZi \eh Wj Z[j _aa[ [h [j ahWl+ 
<dZh[ _dij_jkj_ed[h kdZ[hijh[][h) Wj ef]Wl[d ^l[ha[d b_]][h [bb[h X¦h b_]][ _ Z[h[i h[]_+ Aeh Z[ 
Xeh][h[) iec ^Wh Xhk] \eh _dij_jkj_edikW\^¡d]_] l[`b[Zd_d]) aWd Z[j X[joZ[) Wj Z[j Xb_l[h il¡hj Wj 
el[hiak[) ^l_ba[d _dij_jkj_ed Z[ iaWb efi¦][ \eh Wj \  [d i ZWd l[`b[Zd_d]+  

>\`O_aSRS _O[[S_ ^� NM<( cO_WS_S\RS _O[[S_ ^� RS S_VcS_c`_SaaSRS W\`aWabaW]\S_  
?[h [h ijehj i[j [di hWcc[h \eh kZZWdd[bi[il[`b[Zd_d][d j_b jc_gbY d� hj�fg UZ `UbXYhg ON<uYf)
?[ \b[ij[ aecc[dZ[ akhi_ij[h Z[bjW][h _ [d l[`b[Zd_d]iiWcjWb[) _dZ[d Z[ X[]odZ[h f  QP>) ^leh 
\W] e] d_l[Wk \Wijb¡]][i+ NWcjWb[d [h i b[Z[i \eh ^el[ZfWhj[d W\ Z[ aecc[dZ[ akhi_ij[h [d 
d¦Zl[dZ_]^[Z _dZ[d kZZWdd[bi[iijWhj) e] Z[d lWh[h e\j[ij /-*1- c_dkjj[h+ ?[h [h  X[d l[`b[Z*
d_d] f  Wbb[ ON<uYf) e] f  52 $ W\ Z[c [h l[`b[Zd_d][d eh]Wd_i[h[j _ [j l[`b[Zd_d]iY[dj[h+ =bWdZj 
Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h [h Z[h ij¦hh[ lWh_Wj_ed+ C[h [h Z[h ^l[ha[d iWcc[ 
fhWai_i \eh [bb[h X[^el \eh) Wj leaid[ Z[bjW][h _ [d l[`b[Zd_d]iiWcjWb[ _dZ[d efjW][bi[8 Z[j ]¡bZ[h 
_aa[ c_dZij f  WhX[`ZicWha[ZikZZWdd[bi[hd[ '<HP(+ ?[j [h \ehia[bb_]j \hW _dij_jkj_ed j_b _dij_jkj_*
ed) ^leh ijeh [d Z[b W\ Z[ leaid[ Z[h ia¦dd[i Wj Z[bjW][ _ [d l[`b[Zd_d]iiWcjWb[) _dZ[d Z[ X[*
]odZ[h f  [d kZZWdd[bi[ [bb[h [j akhiki+ ?[ikZ[d [h Z[h ijeh lWh_Wj_ed c[Z ^[diod j_b) ^leh bWd] 
j_Z [d i ZWd iWcjWb[ jof_ia lWh[h) b_][ \hW .- c_dkjj[h j_b 3- c_dkjj[h+ ?[h [h  X[d l[`b[Zd_d] f  
33 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) e] f  22 $ W\ Z[c [h l[`b[Zd_d][d eh]Wd_*
i[h[j _ [j l[`b[Zd_d]iY[dj[h+  

=S\ OTYZO_S\RS ]U bRT]_`YS\RS cSXZSR\W\U T]_SU�_ Yb\ ^� \]UZS W\`aWabaW]\S_  
?[h [h \ehia[bb_]j _dZ^ebZ e] \ehia[bb_][ \eakiech Z[h _ Z[d kZZWdd[bi[il[`b[Zd_d]) Z[h j_bXoZ[i 
leaid[ Xeh][h[) X Z[ d h Z[ ^[dl[dZ[h i_] f  [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) e] d h 



.. 

Z[ ^[dl[dZ[h i_] f  ON<uYf) \eh Wj \  l[`b[Zd_d] ec kZZWdd[bi[+ Q_ ^Wh _Z[dj_\_Y[h[j jh[ aWhWaj[h_*
ij_ia[ j_b]Wd][ j_b _dZ]Wd]il[`b[Zd_d][d7  
x ?[d _d\ehc[h[dZ[ l[`b[Zd_d]) ^leh Z[h [h \eaki f  Wj ]_l[ Xeh][h[d aedah[j _d\ehcWj_ed ec 

_dij_jkj_ed[di []d[ kZZWdd[bi[h e] akhi[h 
x ?[d \ehb¦Xi\ehX[h[Z[dZ[ l[`b[Zd_d]) ^leh Z[h [h \eaki f  Z[j X[Zij ckb_][ cWjY^ c[bb[c _d*

ij_jkj_ed[di []d[ kZZWdd[bi[h e] Xeh][h[di aecf[j[dY[h e] b_lii_jkWj_ed 
x ?[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]) ^leh Z[h [h \eaki f  Wj ij¦jj[ Xeh][h[d _ Wj \_dZ[ 

Z[d h[jj[ kZZWdd[bi[il[`+  

O_b]Wd][d[ [h WdWboj_ia[ aWj[]eh_[h) Z[h Wbb[ aWd l¡h[ j_b ij[Z[ _ [d l[`b[Zd_d]iiWcjWb[+ ?[d [da[b*
j[ Xeh][hi X[^el [h i[bliW]j c[Z j_b Wj Z[\_d[h[) ^l_ba[ j_b]Wd][ Z[h Wdb¡]][i _ l[`b[Zd_d]ii_jkWj_*
ed[d+ =eh][hd[ Xb_l[h \n Xbej _d\ehc[h[j) d h X[^el[j kZ[bkaa[dZ[ [h W\ Z[d aWhWaj[h+ Ke_dj[d [h) 
Wj Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] _aa[ [h j_b ij[Z[ f  Wbb[ _dij_jkj_ed[h y Z[j ]¡bZ[h f  
hj�fg UZ Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfd[+ J] Z[j [h _aa[ ][dd[ciak[b_]j 
\eh Xeh][h[d) iec ^Wh X[^el \eh W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]) ^leh l[Zaecc[dZ[ aWd 
\  Z[j+  

NSXZSR\W\U``O[O_PSXRSa [SR X]PQS\a_S S_ WYYS ][TOaaS\RS \]Y 
D ZW] [h Z[h _aa[ [j j_bijh¡aa[b_]j kZXo]][j iWcWhX[`Z[ c[bb[c `eXY[djh[ e] kZZWdd[bi[i_dij_jkj_*
ed[h ec kZZWdd[bi[il[`b[Zd_d][d j_b b[Z_][ k\W]b¡hj[ e] aehjkZZWdd[Z[+ 52 $ W\ kZZWdd[bi[i*
_dij_jkj_ed[hd[ [h i b[Z[i c[][j [d_][ [bb[h [d_][ _) Wj Z[h [h X[^el \eh [j iWcWhX[`Z[ 
c[Z `eXY[djh[d[ \eh Wj i_ah[ Xeh][hd[ [d ]eZ kZZWdd[bi[il[`b[Zd_d]+ ?[j iaobZ[i Xb+W+) Wj `eXY[d*
jh[ e] kZZWdd[bi[i_dij_jkj_ed[h ^Wh \ehia[bb_][ X[\¦`[bi[h e] X[i_ZZ[h \ehia[bb_] [aif[hjl_Z[d) iec 
X¦h ikffb[h[ ^_dWdZ[d c[Z ^[dXb_a f  Wj ]_l[ b[Z_][ Xeh][h[ [d \obZ[ij]¦h[dZ[ e] iWcc[d*
^¡d][dZ[ l[`b[Zd_d]+ NWcWhX[`Z[j ec l[`b[Zd_d][d [h de]b[ ij[Z[h eh]Wd_i[h[j) i  Z[h [h 

) ^leh Z[h \n \Wij [h l[`b[Zd_d] _ \¡bb[i h[]_+ ?[dd[ 
iWcWhX[`Zi\ehc i_ah[h) Wj [aif[hj_i[d [h iWcb[j ¢j ij[Z+ NWcWhX[`Z[j \eh[] h WdZh[ ij[Z[h c[h[ 

+ AWij[ aedjWajf[hied[h e] ]eZ[ f[hiedb_][ h[bWj_ed[h iaWXj c[bb[c [da[bjf[hied[h ^ei Z[ 
je Waj¦h[h 'kZZWdd[bi[i_dij_jkj_ed[h e] `eXY[djh[( i[h kZ j_b Wj ^Wl[ ijeh X[joZd_d] \eh) Wj Z[dd[ 
jof[ iWcWhX[`Z[ aWd \kd][h[) c[d Z_ii[ f[hiedb_][ h[bWj_ed[h) Z[h ] h f  jl¡hi _ WZ ^eY*
iWcWhX[`Z[j) c[Z\¦h[h [d l_i iah¦X[b_]^[Z+ 

=S\ ]^`�US\RS cSXZSR\W\U S_ S\ QS\a_OZ ]^UOcS( VcW` RS bTOUZ�_aS ]U Y]_abRRO\\SRS 
`YOZ \�` 
?[h [h _\¦b][ Xb+W+ Y^[\[h \eh Q@P*Y[djh[d[ \ehjiWj X[^el \eh [d efi¦][dZ[) _dZ_l_Zh[jj[j l[`b[Z*
d_d]+ ?[ f[hied[h) Z[h ^Wh c[ij Xhk] \eh kZZWdd[bi[il[`b[Zd_d][d) efi¦][h Z[d _aa[ i[bl y kZ*
ZWdd[bi[il[`b[Zd_d][d c  Z[h\eh aecc[ j_b Z[c+ ?[j [h [d ef]Wl[) iec Q@P*Y[djh[d[ ^Wh f jW*
][j i_]+ ?[j ^Wh Z[ Xb+W+ ]`ehj ][dd[c _d_j_Wj_l[h c[Z _dZ_l_Zk[b l[`b[Zd_d] f  WhX[`ZifbWZi[h) ef*
i¦][dZ[ l[`b[Zd_d] _ Z[j e\\[djb_][ hkc e] i aWbZj  X[d l[`b[Zd_d]+ An lkhZ[h[h 36 $ W\ kZZWd*



./ 

d[bi[i_dij_jkj_ed[hd[) Wj Z[h[i aedikb[dj[h,l[`b[Z[h[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh l[`b[Zj 
 ec kZZWdd[bi[ _ l_haiec^[Z[h+ ?[j aWd l¡h[ _ h[]_ W\ Q@P*Y[djh[j) c[d 

e]i  _d_j_[h[j W\ _dij_jkj_ed[hd[ i[bl+  

MRRO\\SZ`S`W\`aWabaW]\S_\S �\`YS_ �USa `O[O_PSXRS W cSXZSR\W\US\ [SZZS[  
W\`aWabaW]\S_\S US\\S[ N>M)QS\a_S\S 
PZZWdd[bi[i_dij_jkj_ed[hd[ lkhZ[h[h) Wj Q@P*Y[djh[d[ iaWX[h ¦][j iWcWhX[`Z[ ec leai[dl[`b[Z*
d_d]) c[d Z[h [h ijWZ_] hkc \eh \ehX[Zh_d]) i¡hb_]j _\¦b][ ON<uYfbY) -4 " UZ XY Yf\jYfjgfYhhYXY 
kZZWdd[bi[i_dij_jkj_ed[h lkhZ[h[h) Wj Q@P*Y[djh[d[ _ c_dZh[ ]hWZ [bb[h ib[j _aa[ iaWX[h ¦][j iWc*
WhX[`Z[ ec l[`b[Zd_d] f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[) cYbg 2+ " UZ ON<uYfbY jifXYfYf' 
Wj Q@P*Y[djh[d[ _ c_dZh[ ]hWZ [bb[h ib[j _aa[ iaWX[h ¦][j iWcWhX[`Z[+ ?[j iaWb i[i _ \eh^ebZ j_b) Wj 
21 " UZ ON<uYfbY gmbYg' Uh XYh Yf j][h][h Y`b[h c[][j l_]j_]j) Wj Q@P*Y[djh[j iaWX[h Z[j ¦][Z[ 
iWcWhX[`Z[+ H[Z h[ikbjWjaedjhWaj[d \eh /-.1*.2 ^Wh Q@P*Y[djh[d[ 'l¡hji* e] fWhji_dij_jkj_ed[h( 
\ [j j_b ef]Wl[ Wj kZ\ehc[ [d \¡bb[i l[`b[Zd_d]iijhWj[]_+ <hX[`Z[j c[Z Z[dd[ X¦h hkcc[ [j fe*
j[dj_Wb[ \eh ¦][j a[dZiaWX e] iWcWhX[`Z[ c[bb[c _dij_jkj_ed[hd[ _ Z¡ad_d]iech Z[j+ 

?TQtUOVSQLIHVTXROWIU QIH LIRV[R WMP EW VW[UOI 
XHHERRIPVIVYINPIHRMRKIR WMP YSOVRI 
@Q< f[][h f  XW]]hkdZ W\ kdZ[hi¦][bi[d f  [d h¡aa[ efc¡haiec^[Zifkdaj[h c[Z ^[diod j_b 
Wj ijoha[ kZZWdd[bi[il[`b[Zd_d][d j_b k\W]b¡hj[ e] aehjkZZWdd[Z[ leaid[+ Jfc¡haiec^[Zi*
fkdaj[hd[ [h h[jj[j ceZ ^[d^ebZil_i codZ_]^[Zid_l[Wk) Q@P*Y[dj[hd_l[Wk e] kZZWdd[bi[i_dij_*
jkj_edid_l[Wk7  

x

HWd][ fWhj[h b¦\j[h [d Z[b W\ l[`b[Zd_d]ief]Wl[d) kZ[d Wj Z[j [h \Wij Z[\_d[h[j) ^l[c Z[h 
[][djb_] ^Wh WdilWh \eh ^lWZ+ I h l_ _ Z[dd[ kdZ[hi¦][bi[ i[h f  ¢d W\ Z[ ^[bj Y[djhWb[ fWhj[h 
_dZ[d \eh \[bj[j) d[cb_] kZZWdd[bi[i_dij_jkj_ed[hd[) \h[c] h Z[j) Wj Z[h [h [d k[di i[hl_Y[ f  
jl¡hi W\ _dij_jkj_ed[hd[+ PZZWdd[bi[i_dij_jkj_ed[hd[ [h _aa[ bel]_ld_d]ic¡ii_]j XkdZ[j j_b Wj 
lWh[jW][ ef]Wl[h c[Z ^[diod j_b _dij_jkj_edikW\^¡d]_] _dZ]Wd]il[`b[Zd_d]+ K  _dij_jkj_edid_*
l[Wk [h Z[h Z[ikZ[d c[][j \ehia[bb_][ \ehl[djd_d][h j_b) ^l_ba[d ef]Wl[ Z[h iaWb lWh[jW][i _ e] 
c[Z l[`b[Zd_d][d+ ?[j X[joZ[h) Wj Z[j _aa[ [h joZ[b_]j \eh Xeh][hd[) ^l[c Z[ iaWb ^[dl[dZ[ 
i_] j_b) ^l_i Z[ ^Wh X[^el \eh [d c[h[ W\abWh[dZ[ e] _dij_jkj_edikW\^¡d]_] l[`b[Zd_d]iiWcjWb[+

x
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Cl[hj [da[bj Q@P*Y[dj[h 'l¡hji* e] fWhji_dij_jkj_ed[hd[( ^Wh) iec d¡ldj) c[Z Z[h[i h[ikbjWj*
aedjhWaj \eh /-.1*/-.2 \ [j j_b ef]Wl[ Wj kZ\ehc[ [d \¡bb[i l[`b[Zd_d]iijhWj[]_+ D \ehX_dZ[bi[ 
c[Z Z[jj[ WhX[`Z[ [h Z[h X[^el \eh Wj W\abWh[ c b[d[ c[Z l[`b[Zd_d][d f  _dij_jkj_ed[hd[+ 
?[dd[ kdZ[hi¦][bi[ [h ][dd[c\¦hj aehj [\j[h Wj Q@P*Y[djh[d[ \_a Z[d do[ ef]Wl[+ K  kdZ[h*
i¦][bi[i j_Zifkdaj[j aWd l_ i[) Wj Z[h f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[ [h \ehia[bb_][ 
hWcc[h \eh e] _dZ^ebZ _ l[`b[Zd_d][d+ ?[j [h \n \ehia[bb_]j) ec Xeh][hd[ Xb_l[h j_bXkZj [d kZ*
\ehia[dZ[ e] W\abWh[dZ[ l[`b[Zd_d]+ @d h[b[lWdj el[hl[`[bi[ _ \ehX_dZ[bi[ c[Z kZ\ehcd_d][d 
W\ Z[d \¡bb[i l[`b[Zd_d]iijhWj[]_ [h) ^lehZWd e] ec ef]Wl[d c[Z Z[d kZ\ehia[dZ[ l[`b[Zd_d] 
aWd [bb[h iaWb lWh[jW][i f  Z[ [da[bj[ kZZWdd[bi[i_dij_jkj_ed[h) e] _ i  \WbZ ^l_ba[ h[iiekhY[h 
e] aecf[j[dY[h Z[j ah¡l[h+ 

x

D ZW] lkhZ[h[h 52 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ iec d¡ldj) Wj Z[h [h X[^el \eh [j j¡jj[h[ 
iWcWhX[`Z[ c[Z `eXY[djh[d[ \eh Wj i_ah[ alWb_j[j[d _ l[`b[Zd_d][d \eh Z[d [da[bj[ Xeh][h+ ?[j*
j[ _dZ[X¡h[h Xb+W+) Wj ^[d^ebZil_i `eXY[djh[d[i e] kZZWdd[bi[i_dij_jkj_ed[hd[i l_Z[d e] X[\¦*
`[bi[h _ ^¦`[h[ ]hWZ X¦h aeehZ_d[h[i e] ikffb[h[ ^_dWdZ[d _ l[`b[Zd_d][d+ PdZ[hi¦][bi[d l_i[h 
[ai[cfb[h f ) Wj iWcWhX[`Z[j aWd \eh[]  c[h[ h[][bc¡ii_]j e] _ [d \Wij aWZ[dY[ _ \¡bb[i h[]_+ 
?[dd[ iWcWhX[`Zi\ehc i¡jj[h Xeh][h[d _ Y[djhkc l[Z Wj b[jj[ ^[dl[dZ[bi[d j_b Z[ h[b[lWdj[ 
Waj¦h[h y w�h ghYX' aUb[Y gd�f[ga�`' Yh _ccfX]bYfYh gjUfw) ?[ikZ[d c_d_c[h[h Z[j h_i_ae[d 
\eh) Wj Xeh][h[d \ h ceZiWjh[jj[Z[ _d\ehcWj_ed[h \hW \ehia[bb_][ Waj¦h[h) ^l_ba[j aWd h[ikbj[h[ _ 
waUb[Y ghYXYf' aUb[Y gd�f[ga�`' aUb[Y acXgUhfYhhYXY gjUfw) 

x

@h\Wh_d][d c[Z Z[d l[`b[Zd_d]) Z[h \eh[] h f  kZZWdd[bi[i_dij_jkj_ed[hd[) [h) Wj Z[ k\W]b¡hj[ 
e] aehjkZZWdd[Z[ e\j[ _aa[ Zkaa[h ef j_b l[`b[Zd_d] [bb[h _aa[ efi¦][h l_Z[d ec Z[ ckb_]^[*
Z[h) Z[h b_]][h _ kZZWdd[bi[iioij[c[j y i¡hb_]j _aa[) ^l_i Z[ [h _ X[ia¡\j_][bi[+ ?[h [h Z[h\eh 
X[^el \eh WdZ[hb[Z[i e] efi¦][dZ[ _d_j_Wj_l[h) ^l_i cWd iaWb d  Z_ii[ Xeh][h[ c[Z kZZWdd[b*
i[il[`b[Zd_d][d+ O_bjW] c[Z efi¦][dZ[ l[`b[Zd_d] _ l_haiec^[Z[h e] _ Z[j e\\[djb_][ hkc W\*
fh¦l[i e]i  W\ Q@P*Y[djh[) c[d Z[h [h fej[dj_Wb[h _ Wj _l¡hai¡jj[ i ZWdd[ _dZiWji[h c[h[ 
l[Z^ebZ[dZ[ e] l[bj_bh[jj[bW]j+ Jfi¦][dZ[ l[`b[Zd_d]) \ehij [j iec [d \ehc \eh WmWh[d[ii*
Xk_bZ_d] ^ei Xeh][h[d) aWd l¡h[ [j l_]j_]j ]h[X) Z[h f  b¡d][h[ i_]j aWd l¡h[ c[Z j_b Wj iaW*
X[ a[dZiaWX e] X[^el XbWdZj c b]hkff[d+



.1 

?Q HEWEKUXRHPEKIW 
MWffehj[d [h XWi[h[j f  [j Xh[Zj ZWjW]hkdZbW]) Z[h ec\Wjj[h X Z[ alWb_jWj_l[ e] alWdj_jWj_l[ ZW*
jW7 
x Nd�f[Yg_YaUibXYfg�[Y`gY V`UbXh gUah`][Y ON<uYf c[ Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]e*

d[h 'jejWbkdZ[hi¦][bi[( 
x Ddj[hl_[m c[Z l[`b[Z[h[) ^[hkdZ[h aeehZ_dWjeh[h \eh e] b[Z[h[ W\ l[`b[Zd_d][d f  kZZWdd[b*

i[i_dij_jkj_ed[h) iWcj Q@P*Y[dj[hY^[\[h) `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[) Z[h ^Wh ceZjW][j 
l[`b[Zd_d] 

x =[i¦] f  jh[ kZZWdd[bi[i_dij_jkj_ed[h c[Z [d _dj[h[iiWdj fhWai_i \eh leai[dl[`b[Zd_d]) _dab+ 
]hkff[_dj[hl_[m e] _dZ_l_Zk[bb[ _dj[hl_[m+ 

Nf¦h][ia[cWkdZ[hi¦][bi[di \ehc b lWh Wj ]_l[ [j Xh[Zj X_bb[Z[ W\ hWcc[hd[ e] eh]Wd_i[h_d][d W\ 
jc_gYbjY^`YXb]b[ d� gUah`][Y UZ `UbXYhg Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYf' XYf 
kZXoZ[h leai[d* e] [\j[hkZZWdd[bi[+ Ddj[hl_[mkdZ[hi¦][bi[d e] X[i¦][d[ ^Wh iWcb[j i[j iakbb[ 
]_l[ c[h[ ZoXZ[] [dZ[ _dZi_]j[h _ l[`b[Zd_d][di eh]Wd_i[h_d] c+c+ 



.2 

/ DdZb[Zd_d] 

?[dd[ hWffehj X[ia¡\j_][h i_] c[Z hWcc[hd[ \eh Z[d kZZWdd[bi[il[`b[Zd_d]) Z[h j_bXoZ[i leai*
d[ f  /2  h e] Z[hel[h _ \ehX_dZ[bi[ c[Z lWb] W\ kZZWdd[bi[ f  leai[d* e] [\j[hkZZWdd[bi[i_dij_*
jkj_ed[h+ MWffehj[d ^Wh i¡hb_]j \eaki f  l[`b[Zd_d] W\ k\W]b¡hj[ e] aehjkZZWdd[Z[ Xeh][h[ e] 
f  l[`b[Zd_d] ec Wbc[d e] [h^l[hlih[jj[j kZZWdd[bi[ f  [j ]hkdZb¡]][dZ[ d_l[Wk+  

?[j ZWdia[ ioij[c \eh leai[d* e] [\j[hkZZWdd[bi[ [h aecfb[aij c[Z cWd][ \ehia[bb_]Whj[Z[ kZ*
ZWdd[bi[h) kdZ[hl_id_d]ij_bXkZ e] akhikijof[h iWcj [d Xh[Z l_\j[ W\ iaeb[h e] kZZWdd[bi[i_dij_jk*
j_ed[h+ ?[hj_b aecc[h ioij[c[hd[ \eh \_dWdi_[h_d] e] h[]b[hd[ \eh c[h_j e] h[Wbaecf[j[dY[lkhZ[*
h_d] cl+) iec e]i  aWd \eh[aecc[ _dZl_ab[Z[+ ?[j aecfb[ai[ \[bj aWd l¡h[ lWdia[b_]j \eh Z[d 
[da[bj[ Xeh][h Wj dWl_][h[ hkdZj _ y Z[jj[ ]¡bZ[h _aa[ c_dZij \eh k\W]b¡hj[ e] aehjkZZWdd[Z[+ 
Q[`b[Zd_d] aWd Z[h\eh if_bb[ [d W\]¦h[dZ[ hebb[ c[Z ^[diod j_b Wj iodb_]]¦h[ kZZWdd[bi[ickb_]^[*
Z[hd[ _ ioij[c[j e] ^`¡bf[ \n k\W]b¡hj[ e] aehjkZZWdd[Z[ _ ]Wd] c[Z leai[d* e] [\j[hkZZWd*
d[bi[+. ?[j [h Z[h ^ hZj Xhk] \eh) _aa[ c_dZij f]W+ WcX_j_ed[d ec) Wj \b[h[ k\W]b¡hj[ iaWb Xb_l[ 
\W]b¡hj[) ^l_ba[j Wdi[i iec [d l_]j_] Xh_a _ Wj ]¦h[ Z[d ZWdia[ WhX[`Ziijoha[ aedakhh[dY[Zo]j_] 
e] _ Wj ^ebZ[ jh_j c[Z Z[d ]beXWb[ kZl_ab_d]+ 

?[h \_dZ[i _aa[ ¢j iWcb[j e] _dij_jkj_edikW\^¡d]_]j l[`b[Zd_d]ij_bXkZ j_b k\W]b¡hj[ e] aehjkZZWd*
d[Z[ f  /2  h e] Z[hel[h+ D Z[dd[ kdZ[hi¦][bi[ h[jj[h l_ Xb_aa[j ceZ Z[d kZZWdd[bi[il[`b[Zd_d] 
j_b jc_gbY' XYf ZcfY[�f d� jc_gYbiXXUbbY`gYgWYbhfYbY %ON<uYfbY& gUah Yf\jYfjgg_c`YfbY c[ 
<HP*Y[djh[d[ 'Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h() d[cb_] Z[d i aWbZj[ _dZ]Wd]il[`*
b[Zd_d]+ ?[h [h _aa[ [j bel]_ld_d]ic¡ii_]j ahWl ec) Wj Z_ii[ kZZWdd[bi[i_dij_jkj_ed[h iaWb j_bXoZ[ 
Xeh][hd[ _dij_jkj_edikW\^¡d]_] kZZWdd[bi[il[`b[Zd_d]) e] Z[j [h Z[h\eh \ehl[dj[b_]j) Wj _dij_jkj_*
ed[hd[ lWh[jW][h ef]Wl[d \ehia[bb_]j+ 



.3 

)&( 7SUQsP SK XRHIUVuKIPVIVVTuUKVQsP 
Aehc b[j c[Z kdZ[hi¦][bi[d [h Wj W\Z¡aa[) ^lehZWd kZZWdd[bi[i_dij_jkj_ed[hd[ 'QP>uYfbY e] 
Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h( j_bh[jj[b¡]][h e] iWcWhX[`Z[h ec kZZWdd[bi[il[`*
b[Zd_d] j_b leaid[ f  /2  h e] Z[hel[h) iWcj Wj WdWboi[h[) ^l_ba[ ckb_]^[Z[h e] XWhh_[h[h Z[h [h _ 
\ehX_dZ[bi[ c[Z \ehia[bb_][ fhWai_ii[h \eh leai[dl[`b[Zd_d]+ ?[jj[ ia[h kdZ[h _dZZhW][bi[ W\ X Z[ 
[j b[Z[bi[if[hif[aj_l) [j l[`b[Z[h* e] Q@P*aedikb[djf[hif[aj_l) [j Q@P*Y[dj[hf[hif[aj_l) [j `eX*
Y[dj[hf[hif[aj_l e] [j Xeh][hf[hif[aj_l) _Z[j kdZ[hi¦][bi[d X[ilWh[h \¦b][dZ[ kdZ[hi¦][bi[i*
if¦h]ic b7 
W+ ClehZWd eh]Wd_i[h[i kZZWdd[bi[il[`b[Zd_d][d j_b leaid[ f  kZZWdd[bi[i_dij_jkj_ed[hd[; 
X+ Cl_ba[d j_b]Wd] ^Wh l[`b[Z[hd[ j_b l[`b[Zd_d]ief]Wl[d) e] ^l_ba[ aecf[j[dY[c¡ii_][ \ehkZ*

i¡jd_d][h e] kZl_ab_d]iX[^el ^Wh Z[; 
Y+ ClehZWd \kd][h[h kZZWdd[bi[i_dij_jkj_ed[hd[i iWcWhX[`Z[ c[Z WdZh[ _dij_jkj_ed[h) ^[hkdZ[h 

WdZh[ kZZWdd[bi[iij[Z[h e] `eXY[djh[) ec leai[dl[`b[Zd_d]) e] ^l_ba[d hebb[ if_bb[h Q@P*
Y[djh[d[ _ Z[dd[ ^[di[[dZ[; 

Z+ Cl_ba[ XWhh_[h[h e] ckb_]^[Z[h [h Z[h c[Z ^[diod j_b Wj i_ah[ [d X[Zh[ kZZWdd[bi[il[`b[Zd_d] 
j_b leaid[ f  jl¡hi W\ fkdaj W(*Y(; 

)&) 3EKKUXRH 
?[h [ai_ij[h[h iec d¡ldj _aa[ ¢j iWcb[j l[`b[Zd_d]ij_bXkZ j_b k\W]b¡hj[ e] aehjkZZWdd[Z[ leaid[ 
f  /2  h e] Z[hel[h+ ?[h \_dZ[i Z[h_ceZ cWd][ e] _aa[ Wbj_Z b_][ aeehZ_d[h[Z[ l[`b[Zd_d]ij_bXkZ+  

.*.*- =S\ \bc�_S\RS bRRO\\SZ`S`cSXZSR\W\U aWZ c]Y`\S Tb\US_S_ WYYS ]^aW[OZa 
O_Zb_][h[ kdZ[hi¦][bi[h \hW ?WdcWhai @lWbk[h_d]i_dij_jkj '@Q<( f[][h f ) Wj Z[b[ W\ kZZWdd[bi[i*
l[`b[Zd_d][d j_b aehjkZZWdd[Z[ leaid[ _aa[ \kd][h[h efj_cWbj c[Z ^[diod j_b Wj d  kZ c[Z l[`*
b[Zd_d][d j_b Z[ h[b[lWdj[ Xeh][h[ e] cej_l[h[ Z[c j_b Wj ]  _ ]Wd] c[Z kZZWdd[bi[+  

An l_i[h h[ikbjWj[h \hW @Q<ui [lWbk[h_d]  '/-.2() Wj 35 $ W\ Z[ WZifkh]j[ 
aehjkZZWdd[Z[ _aa[ ^Wh ceZjW][j l[`b[Zd_d] ec kZZWdd[bi[ '\n f  [d kZZWdd[bi[i_dij_jkj_ed) f  
[j `eXY[dj[h [bb[h f  WhX[`ZifbWZi[d( _dZ[d \eh Z[ i[d[ij[ \[c  h+ C[hj_b aecc[h) Wj Z[) Z[h h[dj 
\Waj_ia ^Wh ceZjW][j l[`b[Zd_d]) akd _ X[]h¡di[j ec\Wd] [h Xb[l[j cej_l[h[j j_b Wj kZZWdd[ i_]+ 
N b[Z[i efb[l[h 26 $ W\ Z[ WZifkh]j[) Wj l[`b[Zd_d][d ^l[ha[d ^Wh ]_l[j Z[c c[h[ [bb[h c_dZh[ 
boij j_b Wj ijWhj[ f  [d kZZWdd[bi[) c[di .0 $ efb[l[h) Wj l[`b[Zd_d][d ^Wh ]_l[j Z[c c_dZh[ boij+ 

?_ii[ h[ikbjWj[h aWd i[i _ iWcc[d^¡d] c[Z @Q<*kdZ[hi¦][bi[d 
 '/-./() Z[h f[][h f ) Wj [d Waj_l l[`b[Zd_d]i_dZiWji \hW _dij_jkj_ed[hd[i i_Z[ aWd ]¦h[ 

[d \ehia[b c[Z ^[diod j_b Wj \  aehjkZZWdd[Z[ _ ]Wd] c[Z kZZWdd[bi[+ @Q<ui h[ikbjWj[h l_i[h ^[h) 
Wj de]b[ <HP*kZXoZ[h[ ^Wh _]Wd]iWj j_bjW]) Z[h aWd \h[cc[ aehjkZZWdd[Z[i \ehjiWjj[ kZZWdd[b*
i[+ Cei Z_ii[ <HP*kZXoZ[h[ [h Z[h \b[h[ aehjkZZWdd[Z[ akhi_ij[h) Z[h f X[]odZ[h WdZ[d kZZWd*
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d[bi[) [\j[h Z[ ^Wh Z[bjW][j _ <HP*akhi[h) [dZ ^ei WdZh[ <HP*kZXoZ[h[+ @j [ai[cf[b f  [j i *
ZWdj j_bjW] [h Xh[Zj eh_[dj[h[j) _dij_jkj_edikW\^¡d]_] l[`b[Zd_d]) Z[h jW][h kZ]Wd]ifkdaj _ Z[d 
[da[bj[i X[^el \eh kZZWdd[bi[) e] iec aWd l¡h[ c[Z j_b Wj cej_l[h[ aehjkZZWdd[Z[ y e]i  Z[c) 
Z[h ^Wh d[]Wj_l[ [h\Wh_d][h \hW iaeb[j_Z[d+  

?[j) Wj .( ckb_]^[Z[hd[ \eh kZZWdd[bi[il[`b[Zd_d] j_b leaid[ [h k_][dd[ci_]j_][ y cWd aWd \  
l[`b[Zd_d] Wbb[ e] _d][d ij[Z[h y e] Wj /( Z[ Xeh][h[) Z[h h[dj \Waj_ia \ h l[`b[Zd_d]) _aa[ d¦Zl[d*
Z_]l_i efb[l[h) Wj Z[j X_ZhW][h fei_j_lj j_b Wj Xb_l[ cej_l[h[j j_b kZZWdd[bi[) kZ]¦h XW]]hkdZ[d \eh 
Z[dd[ kdZ[hi¦][bi[+  

.*.*. D]_a VW`a]_W`Y _WR` OT bRRO\\SZ`S`cSXZSR\W\U aWZ c]Y`\S 
?[h ^Wh _  h[d[i b¦X l¡h[j cWd][ \ehi¦] c[Z e] j_bb¦X j_b Wj [jWXb[h[ c[h[ iWcb[Z[ l[`b[Zd_d]i*
[d^[Z[h c[Z \eaki f  leai[dl[`b[Zd_d]) c[d bWdZiaWX[j [h _ ZW] ijWZ_] Xhe][j+ D Z[jj[ W\id_j ]_*
l[h l_ [j aehj h_Zi W\ Z[ i[d[h[  hi kZl_ab_d] c[Z ^[diod j_b kZZWdd[bi[il[`b[Zd_d] j_b leaid[+ 

H[Z h[\ehc[d W\ l[`b[Zd_d] ec kZZWdd[bi[i* e] [h^l[hlilWb]) iec jh Zj[ _ ahW\j _ /--1) efh[jj[*
Z[ cWd Z[bi Pd]Zecc[di PZZWdd[bi[il[`b[Zd_d] 'PP() iec j_bXoZ[h l[`b[Zd_d] j_b kd][ ef j_b /2 
 h) Z[bi NjkZ_[lWb]) Z[h [h eh]Wd_i[h[j _ iol h[]_edWb[ Y[djh[) e] iec j_bXoZ[h l[`b[Zd_d] j_b X Z[ 
kd][ e] leaid[ ec l_Z[h[] [dZ[ kZZWdd[bi[/+ N[ d[Z[dij [dZ[ j[aijXeai ec PP+ 

CRKHSQQIRV CHHERRIPVIVYINPIHRMRK 

Pd]Zecc[di PZZWdd[bi[il[`b[Zd_d] 'PP( \_dZ[i el[h ^[b[ bWdZ[j e] j_bXoZ[h l[`b[Zd_d] 
ec kd]ZecikZZWdd[bi[ e] \h[cj_Z_]j [h^l[hl j_b kd][+ PP*Y[djh[d[ [h h[jj[j ceZ \eba[*
iaeb[di 4+*.-+*abWii[h iWcj kd][) Z[h [h lkhZ[h[j _aa[*kZZWdd[bi[ifWhWj[+ ?[ l[`b[Z[h e]i  
WdZh[ kd][ kdZ[h /2  h) iec [dj[d [h _ ]Wd] c[Z [bb[h ^Wh W\ibkjj[j [d kd]ZecikZZWd*
d[bi[ [bb[h _aa[ [h _ X[ia¡\j_][bi[ c_dZij 0- j_c[h ec k][d+ D i`¡bZd[ j_b\¡bZ[ j_bXoZ[i l[`*
b[Zd_d] j_b kd][ leaid[ ef j_b 0-  h) c[d Z[jj[ ia[h akd _ iWcWhX[`Z[ c[Z `eXY[djh[d[+ 

'PZZWdd[bi[iBk_Z[d ec Pd]Zecc[di PZZWdd[bi[il[`b[Zd_d](+

M[\ehc[d ij_bb[Z[ [j b_]d[dZ[ ec\Wjj[dZ[ j_bjW] _ kZi_]j f  leai[d* e] [\j[hkZZWdd[bi[iech Z[j) 
c[d \¦hij _ /--4 _dZ]_a cWd W\jWb[d ec X[Zh[ l[`b[Zd_d] e] h Z]_ld_d] W\ X[ia¡\j_][Z[ e] l_ha*
iec^[Z[h+ <\jWb[d \¦hj[ j_b [jWXb[h_d][d W\ // leai[dl[`b[Zd_d]id[jl¡ha \ehZ[bj el[h ^[b[ bWdZ[j) 
iec iakbb[ ijoha[ efalWb_\_Y[h_d][d W\ Z[ c_dZij kZZWdd[bi[ilWdj[ ]hkff[h f  WhX[`ZicWha[Z[j+ 
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Q[`b[Zd_d]id[jl¡ha[d[i c bef\obZ[bi[ Xb[l \kb]j j¡j) e] i[blec [lWbk[h_d][hd[ W\ d[jl¡ha[d[ 
[][djb_] lWh el[hl[`[dZ[ fei_j_l[) lWb]j[ cWd \hW feb_j_ia i_Z[ Wj d[Zb¡]][ d[jl¡ha[d[ _][d+ D 
ij[Z[j [jWXb[h[Z[ cWd _ /-.- Z[ .0 Q@P*Y[djh[) iec \_dZ[i _ ZW]) e] Z[ el[hje]) iec Z[j [h X[*
iah[l[j _ Z[d \¦b][dZ[ j[aijXeai) ef]Wl[d c[Z Wj h Z]_l[ l_haiec^[Z[h e] Z[h[i c[ZWhX[`Z[h[+0

D6C%GIRWUIRI 

Q@P*Y[djh[d[ [h [j \ehc[bj iWcWhX[`Z[ c[bb[c Z[ kZZWdd[bi[i_dij_jkj_ed[h) Z[h kZXoZ[h 
leai[d* e] [\j[hkZZWdd[bi[+ ?[ .0 Q@P*Y[djh[ Xb[l efh[jj[j .+ `WdkWh /-.- e] [h \ehZ[bj 
el[h ^[b[ bWdZ[j+ OWda[d XW] Y[djh[d[ [h) Wj Z[ iaWb \kd][h[ iec ¢d _dZ]Wd] \eh X Z[ fh_*
lWjf[hied[h e] l_haiec^[Z[h) Z[h ¦dia[h l[`b[Zd_d] ec) ^l_ba[ ckb_]^[Z[h Z[h \_dZ[i _d*
Z[d \eh leai[d* e] [\j[hkZZWdd[bi[iech Z[j+  

Q@P*Y[djh[d[i [hab¡h[Z[ \ehc b [h Wj iaWX[ ij¦hh[ el[hXb_a l[Z Wj7  
' FeehZ_d[h[ kZZWdd[bi[i_dij_jkj_ed[hd[i l_haiec^[Ziefi¦][dZ[ WhX[`Z[ 
' Q[`b[Z[h[ e] h Z]_l[ [da[bjf[hied[h 
' <\Z¡aa[ X[^el \eh e] aeehZ_d[h[ Z[d ijhWj[]_ia[ fh_eh_j[h_d] W\ kZZWdd[bi[i_dZiWji[d 

_ Z[ [da[bj[ h[]_ed[h+ 
'Rmm+l[k*Y[dj[h+Za(+

= Z[ _ h[]_ W\ leai[dl[`b[Zd_d]id[jl¡ha[d[ e] _ Q@P*Y[dj[hh[]_ ^Wh cWd Z[bi ^W\j \eaki f ) Z[bi 
^W\j h[bWj_lj ijehj ^[bZ c[Z Wj d  l_haiec^[Z[hd[ e] l[`b[Z[ ec aecf[j[dY[kZl_ab_d] f  b[Z[b*
i[id_l[Wk+ @h\Wh_d][hd[ [h Ze]) Wj Z[j [h [d c[h[ aecfb[ai e] kZ\ehZh[dZ[ ef]Wl[ Wj d  kZ j_b 
e] l[`b[Z[ Xeh][h[ e] [da[bj_dZ_l_Z[h+1 ?[dd[ ef]Wl[ \_a Q@P*Y[djh[d[ Ze] j_bZ[bj c[Z Z[h[i h[*
ikbjWjaedjhWaj \eh /-.1*.2) ^leh Y[djh[d[ \_a j_b ef]Wl[ Wj ][dd[c\¦h[ _dZ_l_Zk[b h Z]_ld_d] e] 
l[`b[Zd_d] W\ .)2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[) iec _dZ] h _ WhX[`Ziijoha[d _ Z¡ad_d]iech Z[j+ 
Jf]Wl[di ec\Wd] Xb[l kZl_Z[j e] ia¡hf[j c[Z [d h[l_i_ed W\ Q@P*Y[djh[d[i h[ikbjWjaedjhWaj _ 
del[cX[h /-.1+ Q@P*Y[djh[d[ Xb[l ^[h f bW]j Wj ][dd[c\¦h[ _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d] 
W\ 2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[ _ Z¡ad_d]iech Z[j+ ?[ikZ[d Xb[l Z[j [d ef]Wl[ \eh Q@P*
Y[djh[d[ Wj ijoha[ leai[dl[`b[Zd_d]i_dZiWji[d ][dd[c kZl_ab_d] W\ l[`b[Zd_d]iijhWj[]_[h e]  
*_d_j_Wj_l[h+2 PZl_Z[bi[d e] ia¡hf[bi[d iaobZj[i Xb+W+) Wj Q@P*Y[djh[d[ \_a j_b\¦hj _ Wbj /- c_e+ ah+ 
el[h je  h j_b WhX[`Z[j c[Z kZZWdd[bi[ih Z]_ld_d] e] l[`b[Zd_d] W\ leaid[+ ?[ [aijhW h[iiekhY[h 
lWh [j W\ Z[ h[ikbjWj[h) Z[h aec kZ W\ jh[fWhjiW\jWb[d \hW cW` /-.1 c[bb[c Z[d ieY_WbZ[ceahWj_ia 
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b[Z[Z[ h[][h_d]) GJ e] ?Wdia <hX[`Zi]_l[h\eh[d_d]) ^leh Z[h Xb[l kZc¦dj[j . c_W+ ah+ j_b c[h[ e] 
X[Zh[ [\j[hkZZWdd[bi[+ 

.*.*/ N]Y`S\cSXZSR\W\U`ZO\R`YOPSa W ROU 
Q[`b[Zd_d]ibWdZiaWX[j _ ZW] hkcc[h cWd][ Waj¦h[h) Z[h _ [d [bb[h WdZ[d kZijh¡ad_d] j_bXoZ[h 
leaid[ kZZWdd[bi[il[`b[Zd_d]) `\+ \_]kh .+ ?[j \Wajkc) Wj Z[h j_bXoZ[i l[`b[Zd_d] j_b leaid[ ec 
kZZWdd[bi[ cWd][ ij[Z[h) aWd X[jhW]j[i f  _ ^l[hj \WbZ je c Z[h7 K  Z[d [d[ i_Z[ [h Z[j fei_j_lj) 
Wj cWd iec Xeh][h aWd \  l[`b[Zd_d] cWd][ \ehia[bb_][ ij[Z[h y _aa[ c_dZij \ehZ_ \eba X[l¡][h 
i_] _ \ehia[bb_][ i\¡h[h Wbj [\j[h \n kZZWdd[bi[iXW]]hkdZ e] X[ia¡\j_][bi[ii_jkWj_ed e] Z[h\eh 
^[bij iaWb c¦Z[ ckb_]^[Z[d \eh l[`b[Zd_d] Z[h) ^leh Z[ X[\_dZ[h i_]+ K  Z[d WdZ[d i_Z[ aWd Z[j 
l¡h[ fheXb[cWj_ia) Wj Z[h [h i  cWd][ Waj¦h[h) Z[h l[`b[Z[h ec kZZWdd[bi[) ZW Z[ cWd][ _dZ*
]Wd][ j_b l[`b[Zd_d] aWd \ehl_hh[) b_][iec hebb[\ehZ[b_d][d c[bb[c Waj¦h[hd[ aWd Xb_l[ kabWh e] _ 
l_ii[ j_b\¡bZ[ Zh[l[j W\ Waj¦h[hd[i []d[ _dj[h[ii[h) \n iWb]) c[Zb[ciaWX e] c bjWb) \h[c \eh Wj jW*
][ W\i¡j _ Xeh][h[di X[^el+  

NjWjki c[Z ^[diod j_b kZZWdd[bi[il[`b[Zd_d] j_b k\W]b¡hj[ e] aehjkZZWdd[Z[ leaid[ Wdde /-.2 
[h Wbji ) Wj Q@P*Y[djh[d[ ^Wh j_b ef]Wl[ Wj h Z]_l[ l_haiec^[Z[h) Z[h[i c[ZWhX[`Z[h[ e] dk e]i  
Xeh][h[ _dZ_l_Zk[bj y X Z[ Xeh][h[ _ X[ia¡\j_][bi[ e] Xeh][h[ kZ[d \eh X[ia¡\j_][bi[+ Q[`b[Zd_d*
][d f  kZZWdd[bi[i_dij_jkj_ed[hd[ ^Wh X Z[ l[`b[Zd_d]) Z[h j¡bb[h _ h[]_ W\ Q@P*Y[djh[j) e] _dij_*
jkj_edi* e] akhikiif[Y_\_a l[`b[Zd_d] W\ Xeh][h[+ =eh][h[ aWd Z[ikZ[d \  l[`b[Zd_d] f  _dj[hd[jj[j 
l_W [Q[`b[Zd_d]) Z[h ^Wh [ai_ij[h[j i_Z[d /-..+ ?[hkZel[h l[`b[Z[i Z[h f  Z[ aecckdWb[ `eXY[d*
jh[) _ W*aWii[h) _ \W]\eh[d_d][h e] _ Z[d jh[Z`[ i[ajeh '\eba[efboid_d][d( cl+ 



/- 

?WUb_ - 
N]Y`\S` [bZWUVSRS_ T]_ cSXZSR\W\U ][ S_VcS_c`_SaaSa ]U OZ[S\ U_b\RZ�UUS\RS  
bRRO\\SZ`S 

)&* @ETTSUWIRV JSOXV SK KIRVWERHVJIPW 
?[dd[ hWffehj X[ia¡\j_][h i_] iec X[iah[l[j c[Z Z[d l[`b[Zd_d]) Z[h j_bXoZ[i f  kZZWdd[bi[i_d*
ij_jkj_ed[h) Z[h kZXoZ[h ]hkdZb¡]][dZ[ leai[d* e] [\j[hkZZWdd[bi[) Zli+ X Z[ QN<uYf c[ Yh*
^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ B[dijWdZi\[bj[j [h d¡hc[h[ X[ij[cj Z[d l[`b[Zd_d]) Z[h 
h[bWj[h[h i_] j_b Z[d [da[bj[ Xeh][hi lWb] W\ kZZWdd[bi[ [bb[h akhiki+ D kZZWdd[bi[il[hZ[d[d aWbZ[i 
Z[dd[ l[`b[Zd_d] e\j[ [dj[d _dZibkid_d]i* [bb[h efjW][bi[il[`b[Zd_d]) c[d l_ ^Wh _ Z[dd[ hWffehj 
lWb]j Wj Xhk][ X[j[]d[bi[d _dZ]Wd]il[`b[Zd_d]+ Aeakii[j f  Z[dd[ l[`b[Zd_d] X[joZ[h) Wj l_ _aa[ 
i[h f  Z[j) Z[h aWbZ[i \Wij^ebZ[bi[i*) ][dd[c\¦h[bi[i* [bb[h kZibkid_d]il[`b[Zd_d]) `\+ \_]kh /+ ?e] 
aWd Z[j _ fhWai_i l¡h[ lWdia[b_]j \kbZij¡dZ_]j Wj WZia_bb[ Z[ [da[bj[ Z[b\Wi[h W\ l[`b[Zd_d][d+ 



/. 

?WUb_ . 
?]_`YSZZWUS TO`S_ W bRRO\\SZ`S`cSXZSR\W\U  

B\RUO\U`cSXZSR\W\U6 Sa RWTTb`a PSU_SP 
Q_ Wdl[dZ[h [d h[bWj_lj Xh[Z \ehij [bi[ W\) ^lWZ _dZ]Wd]il[`b[Zd_d] [h+ ?[j ]¦h l_) \ehZ_ Z[j W\if[`*
b[h if¡dZ[j _ Z[d \ehij [bi[ W\ _dZ]Wd]il[`b[Zd_d]) Z[h \_dZ[i XbWdZj Waj¦h[hd[ f  kZZWdd[bi[i_d*
ij_jkj_ed[hd[ e] _ Q@P*Y[djh[d[+  

N b[Z[i _dabkZ[h[i cWd][ \ehia[bb_][ jof[h W\ fhWai_ii[h e] \ehij [bi[h _ X[j[]d[bi[d _dZ]Wd]il[`*
b[Zd_d]) iec _ Z[dd[ hWffehj iaWb \ehij i iec l[`b[Zd_d]) Z[h f  Z[d [d[ i_Z[ aWd ^Wl[ aWhWaj[h 
W\ ^[bj aedah[j _d\ehcWj_ed ec [d kZZWdd[bi[ [bb[h [j akhiki e] f  Z[d WdZ[d i_Z[ aWd X[ij  W\ 
[d b¡d][h[lWh[dZ[ l[`b[Zd_d]iiWcjWb[) Z[h ^Wh j_b ^[di_]j Wj W\abWh[ Xeh][h[d c[Z ^[diod j_b kZ*
ZWdd[bi[+ DdZ]Wd]il[`b[Zd_d] aWd \_dZ[ ij[Z _dZ[d \eh kZZWdd[bi[i_dij_jkj_ed[di []d[ ckh[) 
c[d aWd e]i  ec\Wjj[ efi¦][dZ[ l[`b[Zd_d] f  `eXY[djh[) _ l_haiec^[Z[h [bb[h _ Z[j e\\[djb_][ 
hkc) \n f  X_Xb_ej[a[h) _ ikf[hcWha[Z[h e] f  ijWdZ[ f  jehl[+ 

.*/*. MRRO\\SZ`S`W\`aWabaW]\S_\S W b\RS_`�USZ`S\ ]U RS_S` bRRO\\SZ`S_ T]_ c]Y`\S 
Q_ ^Wh _ kdZ[hi¦][bi[d h[jj[j Xb_aa[j ceZ Z[ kZZWdd[bi[i_dij_jkj_ed[h) Z[h j_bXoZ[h leai[d* e] [\*
hYfiXXUbbY`gY d� XY [fibX`�[[YbXY b]jYUiYf' bYa`][ ON<uYfbY c[ XY Yf\jYfjgfYhhYXY iXXUd*
d[bi[i_dij_jkj_ed[h+ <\ j[aijXeai[d f  d¡ij[ i_Z[ \h[c] h Z[ el[hehZd[Z[ X[iah_l[bi[h W\ kZZWd*
d[bi[i_dij_jkj_ed[hd[ e] Z[h[i kZZWdd[bi[h \eh leaid[+ 



// 

6J JVMZJVZWVJXXJIJ YIIFSSJQWJWNSWXNXYXNTSJV TL ED5cJVRI 

=S S_VcS_c`_SaaSRS bRRO\\SZ`S`W\`aWabaW]\S_ 
?[h [h 6. [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) iec \ehZ[b[h i_] f  .5 j[ad_ia[ iaeb[h) /2 ^Wd*

Z[biiaeb[h) .4 aecX_dWj_ediiaeb[h) .3 NJNP*iaeb[h) 6 bWdZXhk]iiaeb[h e] 3 <HP*Y[djh[+ ?[ [h*

^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h j_bXoZ[h X Z[  e] +  

?[h [h c[h[ [dZ .-- \ehia[bb_][ [h^l[hlikZZWdd[bi[h+ iecc[h[d /-.2 lWh Z[h el[hehZd[j i[j 

je \ehia[bb_][ ^el[Zjof[h W\ [h^l[hlikZZWdd[bi[h \eh leaid[7 .( [h^l[hlikZZWdd[bi[h \eh f[hied[h 

el[h /2  h) iec lWh _Z[dj_ia[ c[Z [h^l[hlikZZWdd[bi[h \eh kd][) f  d¡h Wj Z[h akdd[ l¡h[ jWb[ ec 

W\aehj[Z[ \ehb¦X f]W+ \ehia[bb_][ \ehc[h \eh c[h_j) e] /( ]hkdZkZZWdd[bi[ \eh leaid[ 'BQP() iec lWh 

[j j_bh[jj[bW]j \ehb¦X \eh leaid[ c[Z c_dZij je  hi [h^l[hli[h\Wh_d]+ 

D iecc[h[d /-.2 jh Zj[ Z[d do[ [h^l[hlikZZWdd[bi[ih[\ehc _ ahW\j) e] c[Z Z[d Xb[l [d do [h*

^l[hlikZZWdd[bi[ \eh leaid[ '[kl( _dZ\¦hj+ @d [kl [h _ kZ]Wd]ifkdaj[j aehj[h[ [dZ [d j_bilWh[dZ[ 

[h^l[hlikZZWdd[bi[ \eh kd][+ PZZWdd[bi[i_dij_jkj_ed[hd[ \Wijb¡]][h Z[j aedah[j[ kZZWdd[bi[i\ehb¦X 

\eh Z[d [da[bj[ leaid[ f  XW]]hkdZ W\ [d h[Wbaecf[j[dY[lkhZ[h_d] 'MFQ(+ 

?[h \_dZ[i el[h 0+--- \ehia[bb_][ <HP*akhi[h+ ?[j [h [d h¡aa[ kZZWdd[bi[h W\ aehj[h[ lWh_]^[Z) iec 

^[dl[dZ[h i_] j_b \W]b¡hj[ e] k\W]b¡hj[+ ?[ ^Wh j_b \ehc b Wj efalWb_\_Y[h[ e] kZZWdd[ j_b Z[ aecf[*

j[dY[X[^el) iec \_dZ[i f  WhX[`ZicWha[Z[j+ 

NM<nT`]T

?[h [h 0. ON<uYf+ ?[ ]_l[h leaid[ ckb_]^[Z \eh Wj efd  alWb_\_aWj_ed[h) iec aWd ]_l[ WZ]Wd] j_b [d 

[h^l[hlikZZWdd[bi[) kd]ZecikZZWdd[bi[ [bb[h l_Z[h[] [dZ[ kZZWdd[bi[+ QP> ^Wh jh[ ijeh[ kdZ[h*

l_id_d]ij_bXkZ7 ^\*[da[bj\W]) Wbc[d leai[dkZZWdd[bi[ 'Wlk( e] je h_] ^\*[da[bj\W]+ D Wbj 60 $ W\ Waj_*

l_j[j[d f  QP> \eh[] h _dZ[d \eh Z_ii[ kdZ[hl_id_d]ij_bXkZ+ ?[ikZ[d j_bXoZ[h QP> \ehX[h[Z[dZ[ lea*

i[dkZZWdd[bi[) ]ocdWi_Wb ikffb[h_d] iWcj ehZXb_dZ[kdZ[hl_id_d]+ 

'?Wdia[ @h^l[hliiaeb[h /-.1) @Q< /-.0) PZZWdd[bi[iBk_Z[d ec [kl)  

QP> N[ah[jWh_Wj[j /-.1(+ 
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)&+ 5IVMKR SK QIWSHI 
?[jj[ W\id_j X[iah_l[h aehj Z[ l¡i[djb_]ij[ Wif[aj[h l[Z kdZ[hi¦][bi[di Z[i_]d e] c[jeZ[+ @d 
c[h[ Z[jWb`[h[j ][dd[c]Wd] W\ kdZ[hi¦][bi[di ZWjW]hkdZbW] e] c[jeZ_ia[ [b[c[dj[h \_dZ[i _ 
hWffehj[di c[jeZ[Wff[dZ_ai+  

PdZ[hi¦][bi[d [h Z[i_]d[j iec [j ijkZ_kc W\) ^lehZWd kZZWdd[bi[i_dij_jkj_ed[hd[ j_bh[jj[b¡]][h 
e] iWcWhX[`Z[h ec kZZWdd[bi[il[`b[Zd_d] j_b leaid[) e] Xo]][h f  \¦b][dZ[ ZWjWa_bZ[h7 
' AehkdZ[hi¦][bi[ 
' Ld�f[Yg_YaUibXYfg�[Y`gY V`UbXh gUah`][Y ON<uYf c[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_e*

d[h  
' Ddj[hl_[m c[Z l[`b[Z[h[) ^[hkdZ[h aeehZ_dWjeh[h \eh e] b[Z[h[ W\ l[`b[Zd_d][d \hW kZZWdd[b*

i[i_dij_jkj_ed[h) iWcj Q@P*Y[dj[hY^[\[h) `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[) Z[h ^Wh ceZjW*
][j l[`b[Zd_d] 

' =[i¦] f  jh[ kZZWdd[bi[i_dij_jkj_ed[h c[Z [d _dj[h[iiWdj fhWai_i \eh leai[dl[`b[Zd_d]+ 

<\ibkjd_d]il_ij [h hWffehj[d i[dZj _ ^¦h_d]) e] Z[h [h ][dd[c\¦hj [j W\ibkjj[dZ[ Z_Wbe]c¦Z[ c[Z 
[d h¡aa[ _dj[h[ii[dj[h f  ech Z[j+ 

.*0*- ?]_b\RS_`�USZ`S 
Ddj[dj_ed[d c[Z \ehkdZ[hi¦][bi[d lWh Wj iaWX[ el[hXb_a el[h \ehia[bb_][ c Z[h Wj WhX[`Z[ c[Z 
leai[dl[`b[Zd_d] f  _ \ehia[bb_]j h[]_+ AehkdZ[hi¦][bi[d iakbb[ b_][b[Z[i X_ZhW][ j_b Wj ia¡hf[ kd*
Z[hi¦][bi[di \eaki e] ]_l[ _dZXb_a _) ^l_ba[d l_Z[d Z[h Xb[l [\j[hifkh]j f  ech Z[j+ 

DdZb[Zd_d]il_ij Xb[l Z[h ][dd[c\¦hj Z[iah[i[WhY^ _ \ehc W\ ][dd[cb¡id_d] W\ ZWdia[ e] _dj[hdW*
j_edWb[ ijkZ_[h e] ZWdia e] _dj[hdWj_edWb b_jj[hWjkh f  ech Z[j+ @\j[h\¦b][dZ[ Xb[l Z[h ][dd[c*
\¦hj i[ai [aifbehWj_l[ _dj[hl_[m c[Z \ehia[h[ e] fhWaj_a[h[ f  ech Z[j+ Ddj[hl_[m[d[ ^WlZ[ \eaki 
f  Wj _Z[dj_\_Y[h[ Z[ \eh^ebZ) iec _dj[hl_[mf[hied[hd[ lkhZ[h[Z[ iec Z[ l¡i[djb_]ij[ kZ\ehZh_d*
][h) fej[dj_Wb[h e] l_Z[diX[^el f  ech Z[j+ 

.*0*. K^�_US`YS[Ob\RS_`�USZ`S 
?[h Xb[l ][dd[c\¦hj [d if¦h][ia[cWkdZ[hi¦][bi[ 'jejWbkdZ[hi¦][bi[( XbWdZj iWcjb_][ kZXoZ[h[ 
W\ ]hkdZb¡]][dZ[ leai[d* e] [\j[hkZZWdd[bi[h f  ^[d^ebZil_i [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_*
jkj_ed[h c[ ON<uYf) AjYf [da[bj kZXoZ[h kZf[][Z[ [d c[ZWhX[`Z[h c[Z _dZ] [dZ[ a[dZiaWX j_b 
_dij_jkj_ed[di fhWai_i \eh kZZWdd[bi[il[`b[Zd_d] j_b leaid[) iec ^[h[\j[h ceZje] [j b_da j_b if¦h*
][ia[cW[j+ M[ifedZ[dj]hkff[d ec\Wjj[h X Z[ c[ZWhX[`Z[h[ e] b[Z[h[+ Nf¦h][ia[cWkdZ[hi¦*
][bi[d Xb[l ][dd[c\¦hj _ cWhji /-.2+ 
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Nf¦h][ia[cWkdZ[hi¦][bi[di \ehc b lWh Wj W\abWh[ kZZWdd[bi[i_dij_jkj_ed[hd[i hWcc[h \eh e] 
iWcWhX[`Z[h ec kZZWdd[bi[il[`b[Zd_d] j_b leaid[ e] ^WlZ[ i¡hb_]j \eaki f  \¦b][dZ[7 
x PZZWdd[bi[i_dij_jkj_ed[hd[i eh]Wd_i[h_d] W\ l[`b[Zd_d][d W\ leaid[ 
x Q[`b[Z[hd[i aecf[j[dY[c¡ii_][ \ehkZi¡jd_d][h e] Z[h[i j_b]Wd] j_b l[`b[Zd_d][d 
x PZZWdd[bi[i_dij_jkj_ed[hd[i [aij[hd[ iWcWhX[`Z[ ec kZZWdd[bi[il[`b[Zd_d] j_b leaid[) ^[h*

kdZ[h Z[h[i iWcWhX[`Z[ c[Z WdZh[ kZZWdd[bi[i_dij_jkj_ed[h) `eXY[djh[) W*aWii[h e] l_haiec*
^[Z[h iWcj Q@P*Y[djh[d[i hebb[ _ Z[dd[ iWcc[d^¡d] 

x Hkb_]^[Z[h e] XWhh_[h[h \eh kZZWdd[bi[il[`b[Zd_d] j_b leaid[+ 

NlWhfheY[dj[d \eh if¦h][ia[cWkdZ[hi¦][bi[d [h 53) ^l_ba[j lkhZ[h[i Wj l¡h[ i¡hZ[b[i j_b\h[Ziij_b*
b[dZ[ \eh Z[dd[ c b]hkff[+ D Wbj ^Wh .-/ kZZWdd[bi[i_dij_jkj_ed[h Z[bjW][j _ kdZ[hi¦][bi[d) \eh*
Z[bj f  42 [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ -2 ON<uYf)

?W Z[h [h jWb[ ec [d jejWbkdZ[hi¦][bi[ c[Z [d ^¦` ilWhfheY[dj) [h Z[h _aa[ Wdl[dZj i_]d_\_aWdi*
j[ij _ ahoZijWX[bb[hd[+ Nec b¡i[h X¦h cWd Ze] l¡h[ efc¡haiec f ) Wj Z[h _ de]b[ jWX[bb[h [h h[*
`Uh]jh Z� VYgjUfY`gYf ZfU ON<uYf) LY`jca XY Z`YghY ON<uYf ]bX[�f ] ibXYfg�[Y`gYb) X¦h jWX[bb[h c[Z 
c[][j \  X[ilWh[bi[h jeba[i lWhiecj+ 

.*0*/ LSZST]\W\aS_cWSd 
?[h Xb[l _ \ehX_dZ[bi[ c[Z kdZ[hi¦][bi[d ][dd[c\¦hj _dZ_l_Zk[bb[ j[b[\ed_dj[hl_[m W\ YW+ [d j_c[i 
lWh_]^[Z c[Z iWcjb_][ Q@P*Y[dj[hY^[\[h+ ?[hkZel[h [h Z[h ][dd[c\¦hj _dZ_l_Zk[bb[ _dj[hl_[m W\ 
[d ^Wbl j_b [d j_c[i lWh_]^[Z c[Z ^[d^ebZil_i .. l[`b[Z[h[) ^[hkdZ[h aeehZ_dWjeh[h \eh e] b[Z[h[ 
W\ l[`b[Zd_d][d \hW ^[d^ebZil_i [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ ON<uYf) 0 `eXY[dj[h*
c[ZWhX[`Z[h[ e] 2 Xeh][h[) Z[h ^Wh ceZjW][j l[`b[Zd_d]+  

O[b[\ed_dj[hl_[m[d[ [h Xb[l[j ][dd[c\¦hj _ \ehia[bb_][ \Wi[h W\ fhe`[aj[j e] c[Z \ehia[bb_][ \eh*
c b \eh ¦`[+ An \WdZj ij¦hij[Z[b[d W\ _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ e] l[`b[Z[hd[ '^[hkd*
Z[h b[Z[h[,aeehZ_dWjeh[h( ij[Z \¦h _dij_jkj_ediX[i¦][d[) e] _dj[hl_[m[d[ ^Wh Z[bi \kd][h[j iec 
ZWjW_dZiWcb_d] ec kdZ[hi¦][bi[di [cd[h) Z[bi X_ZhW][j j_b Wj ia¡hf[ \eaki _ if¦h][ia[cWkdZ[h*
i¦][bi[d e] Z[bi X_ZhW][j j_b Wj alWb_\_Y[h[ kZl¡b][bi[d W\ X[i¦]i_dij_jkj_ed[hd[+ Ddj[hl_[m[d[ 
c[Z `eXY[dj[hc[ZWhX[`Z[hd[ e] Xeh][hd[ ^Wh \kdZ[j ij[Z [\j[h leh[i _dij_jkj_ediX[i¦] e] ^Wh 
^W\j j_b \ehc b Wj ]_l[ WdZh[ e] ikffb[h[dZ[ f[hif[aj_l[h f  Z[d l[`b[Zd_d]ifhWai_i) Z[h Xb[l X[*
iah[l[j _ \ehX_dZ[bi[ c[Z X[i¦][d[+  

.*0*0 B\`aWabaW]\`PS`�U 
D \ehX_dZ[bi[ c[Z kdZ[hi¦][bi[d X[i¦]j[ @Q<7 
x @h^l[hlikZZWdd[bi[iY[dj[h NoZ '@P> NoZ(  
x CA % QP> ATI  
x N[bWdZ_W+ 
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?[ jh[ _dij_jkj_ed[h [h kZlWb]j) _Z[j Z[ ^l[h _i¡h h[fh¡i[dj[h[h [d i¡hb_]j _dj[h[iiWdj c Z[ Wj ]h_*
X[ kZZWdd[bi[il[`b[Zd_d] j_b leaid[ Wd f  e] aWd X[jhW]j[i iec i aWbZj[ + Ddj[hl_[m*
ZWjW iWcj [ai[cfb[h f  fhWai_i _dZZhW][i b¦X[dZ[ _ hWffehj[d) ^leh Z[j l_b \h[c] ) ^leh [ai[c*
fb[hd[ ijWcc[h \hW+  

Ddij_jkj_ed[hd[ Xb[l kZlWb]j f  XW]]hkdZ W\ l_Z[d \hW Z[ [aifbehWj_l[ _dj[hl_[m _ \ehkdZ[hi¦][bi[d 
iWcj j[b[\ed_dj[hl_[m c[Z Q@P*Y[dj[hY^[\[hd[ e] l[`b[Z[h[ [bb[h b[Z[h[+ D Wbb[ j_b\¡bZ[ [h Z[h Xb[*
l[j ifkh]j ec) ^lehl_Zj h[ifedZ[dj[hd[ a[dZj[ j_b _dij_jkj_ed[h) Z[h WhX[`Z[h f  [d i¡hb_]j _dj[h[i*
iWdj c Z[ c[Z kZZWdd[bi[il[`b[Zd_d] j_b leaid[ e],[bb[h aedah[j[ l[`b[Zd_d]ifhe`[aj[h+ NWcj_Z_] 
Xb[l Z[h j_bijh¡Xj [d l_i ifh[Zd_d] c[Z ^[diod j_b _dij_jkj_edijof[ e] ][e]hW\_ia fbWY[h_d]+ 

D \ehX_dZ[bi[ c[Z ^l[hj X[i¦] Xb[l Z[h ][dd[c\¦hj ']hkff[(_dj[hl_[m c[Z b[Z[bi[d f  _dij_jkj_e*
d[d) l[`b[Z[h[ e],[bb[h Q@P*aedikb[dj[h) `eXY[dj[hc[ZWhX[`Z[h[ iWcj Xeh][h[) Z[h ^Wh ceZjW][j 
l[`b[Zd_d] f  _dij_jkj_ed[d+ 

Aehc b[j c[Z X[i¦][d[ e] _dj[hl_[m[d[ c[Z Z[ \ehia[bb_][ ]hkff[h W\ _d\ehcWdj[h lWh Wj \  [j 
iWcb[j iod f  kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Zd_d]i_dZiWji e] iWcWhX[`Zi\bWZ[h _ \ehX_dZ[bi[ 
c[Z l[`b[Zd_d][d+ =[i¦][j iakbb[ i b[Z[i W\Z¡aa[ X Z[ jWda[hd[ XW] kZZWdd[bi[i_dij_jkj_ed[di 
ijhWj[]_ia[ lWb] c[Z ^[diod j_b _dZiWji[d) _dZiWji[di fhWaj_ia[ eh]Wd_i[h_d] e] Z[ iWcWhX[`Zi\bW*
Z[h) Z[d _dZX[\Wjj[Z[) e] Xeh][hd[i efb[l[bi[ W\ l[`b[Zd_d][d+  

.*0*1 A�_W\U ]U OT`ZbaaS\RS RWOZ]U[�RS [SR W\aS_S``S\aS_ 
MWffehj[d ^Wh l¡h[j _ ^¦h_d] f  @P> NoZ) CA % QP> ATI e] N[bWdZ_W+ C¦h_d][d \WdZj ij[Z _ Wk*
]kij /-.2 e] ]Wl Z[ jh[ kZZWdd[bi[i_dij_jkj_ed[h ckb_]^[Z \eh Wj ]¦h[ efc¡haiec f  [lj+ \Wa*
jk[bb[ \[`b e] cWd]b[h l[Z hWffehj[d+ 

)&, ?UKERMVIUMRK SK FIQERHMRK 
PdZ[hi¦][bi[d [h ][dd[c\¦hj W\ [d fhe`[aj]hkff[ \hW @Q< X[ij [dZ[ W\7 
' Nf[Y_Wbaedikb[dj Q_Ya_ AWY_ki 'fhe`[ajb[Z[h \hW fh_ce `kd_ /-.2( 
' @lWbk[h_d]iaedikb[dj HWh_W He][di[d 'fhe`[ajb[Z[h j_b kbj_ce cW` /-.2( 
' @lWbk[h_d]iaedikb[dj DZW HWh_[ =[^h =[dZ_ai[d  
' @lWbk[h_d]iaedikb[dj Ekb_[ =Wo 'fhWaj_aWdj( 
' @lWbk[h_d]iaedikb[dj H_bb[ GWii[d '\hW Wk]kij /-.2( 
' H[jeZ[aedikb[dj NWhW CWY^ 
' Fecckd_aWj_ediaedikb[dj @c_b_[ R[bY^[h*Pb^ebc 
' @lWbk[h_d]ic[ZWhX[`Z[h Ne\_[ Ie^h EWaeXi[d 
' @lWbk[h_d]ic[ZWhX[`Z[h HWh_W M__i C[Z[]WWhZ+ 
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)&- @ETTSUWIRV STF[KRMRK 
PZ el[h h[ikc[ e] _dZb[Zd_d] _dZ[^ebZ[h hWffehj[d \¦b][dZ[ aWf_jb[h7  

FWf_j[b 0 ]_l[h _dZb[Zd_d]il_ij [j X_bb[Z[ W\) ^lehZWd hWcc[hd[ \eh leai[dl[`b[Zd_d][d [h f  Z[ 
[h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ d� ON<uYfbY) =Yf gYg d� \ehia[bb[ e] b_]^[Z[h _dij_jk*
j_ed[hd[ _c[bb[c) Xb+W+ c[Z ^[diod j_b) ^l[c Z[h ][dd[c\¦h[h _dZ]Wd]il[`b[Zd_d][d) ^leh e] 
^lehZWd l[`b[Zd_d][d [h eh]Wd_i[h[j) e] ^leh bWd] j_Z l[`b[Zd_d][d jof_ia lWh[h+  

FWf_j[b 1 ]_l[h _dZXb_a _) ^lehZWd _dZ]Wd]il[`b[Zd_d] \ehij i kZ[ f  kZZWdd[bi[i_dij_jkj_ed[hd[) 
l[Z Wj i[ f  jh[ aWhWaj[h_ij_ia[ j_b]Wd][ j_b) ^lWZ _dZ]Wd]il[`b[Zd_d][d aWd e] X¦h \eaki[h[ f + 
FWf_j[b 1 ZWdd[h Z[hc[Z e]i  ]hkdZbW] \eh [d Z_iakii_ed W\) ec _dij_jkj_ed[hd[ e] l[`b[Z[hd[ [h 
fWhWj[ j_b Wj b[l[h[ Z[d kZZWdd[bi[il[`b[Zd_d] j_b leaid[) Z[h iod[i Wj l¡h[ X[^el \eh+  

FWf_j[b 2 ij_bb[h iaWhfj f  l[`b[Z[hd[i alWb_\_aWj_ed[h+ ?[h [h \eaki f ) ec l[`b[Z[hd[ lkhZ[h[i Wj 
akdd[ b[l[h[ Z[d l_Z[d e] ^Wh Z[ aecf[j[dY[h) Z[h [h X[^el \eh) \eh Wj lWh[jW][ Z[d Wajk[bb[ 
l[`b[Zd_d]ief]Wl[ el[h \eh fej[dj_[bb[ Z[bjW][h[ _ ]hkdZb¡]][dZ[ leai[d* e] [\j[hkZZWdd[bi[+ 
FWf_jb[j X[boi[h Z[ikZ[d \ehia[bb_][ \ehij [bi[h W\) ^lWZ Z[j l_b i_][ Wj fhe\[ii_edWb_i[h[ l[`b[Zd_d*
][d) e] f[][h f ) Wj X[^el[j \eh Wj efhkij[ l_Z[di* e] aecf[j[dY[c¡ii_]j XbWdZj l[`b[Z[hd[ ef*
\obZ[i l_W \ehia[bb_][ ijhWj[]_[h f  _dij_jkj_ed[hd[+  

FWf_j[b 3 ]_l[h _dZXb_a _) ^lehZWd e] _ ^l_ba[d ]hWZ Q@P*Y[djh[d[ ZWdd[h hWcc[d ec leai[dl[`*
b[Zd_d]iWhX[`Z[j y X Z[ _ ^[d^ebZ j_b Z[j jl¡h_dij_jkj_ed[bb[ d_l[Wk e] c[Z ^[diod j_b l[`b[Zd_d] _ 
l_haiec^[Z[hd[+ FWf_jb[j h[Z[]¦h iWcj_Z_] \eh \ehia[bb_][ l[`b[Zd_d]ij_bXkZ _ h[]_ W\ Q@P*Y[djh[d[ 
e] Z_iakj[h[h fheXb[cWj_aa[h _ h[bWj_ed j_b Z_ii[ l[`b[Zd_d]ij_bjW]) Z[h _ ZW] [h kdZ[h Q@P*Y[djh[d[i 
fWhWfboeh]Wd_i[h_d]+  

FWf_j[b 4 X[ia¡\j_][h i_] c[Z Z[j iWcWhX[`Z[) Z[h \eh[] h c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[ e] 
`eXY[djh[d[+ FWf_jb[j i¡jj[h \eaki f ) ^leh\eh Z[h [h X[^el \eh Z[jj[ iWcWhX[`Z[) e] X[iah_l[h je 
jof[h W\ iWcWhX[`ZiceZ[bb[h+ 
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0 Q[`b[Zd_d][di hWcc[h e] fhWaj_a[h[ 

'Q[`b[Z[h(+

D Z[jj[ aWf_j[b ^Wh l_ \eaki f  _dZ]Wd]il[`b[Zd_d][di hWcc[h e] f ) ^l[c Z[h lWh[jW][h l[`b[Z*
d_d]ief]Wl[hd[ f  kZZWdd[bi[i_dij_jkj_ed[hd[+ Q_ i[h d¡hc[h[ f  Z[d l[`b[Zd_d] ec kZZWdd[b*
i[) iec Xeh][h[ c¦Z[h f  kZZWdd[bi[i_dij_jkj_ed[h) d h Z[ ^[dl[dZ[h i_] [dj[d l[Z \h[cc¦Z[) 
iah_\jb_]j [bb[h j[b[\ed_ia+ Nec d¡ldj [h Z[j Wj ]_l[ _dZ]Wd]il[`b[Zd_d] _aa[ [d h[][bXkdZ[j ef]W*
l[ \eh _dij_jkj_ed[hd[+ ?[j [h Z[h\eh ef j_b _dij_jkj_ed[hd[i []d[ fh_eh_j[h_d][h e] lWb]) ^lehZWd 
ef]Wl[d lWh[jW][i+ ?[j \ h ei j_b Wj h[jj[ Xb_aa[j ceZ) ^lehZWd hWcc[hd[ \eh _dZ]Wd]il[`b[Zd_d*
][d [h f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ ON<uYfbY+ Cleh \eh[] h Z[d; Cleh ijeh 
[d WdZ[b W\ Z[ leaid[ \ h [d i ZWd l[`b[Zd_d]) _dZ[d Z[ ] h _ ]Wd] c[Z Z[h[i kZZWdd[bi[; Cl_ba[ 
f[hiedWb[]hkff[h ^Wh l[`b[Zd_d]ief]Wl[h; @j ^[bj el[hehZd[j ilWh [h7 KhWai_i lWh_[h[h) e] Z[h [h 
Z[hc[Z \ehia[b f  hWcc[hd[ \eh Z[d l[`b[Zd_d]) Xeh][hd[ c¦Z[h+ Q_ kZZoX[h _ aWf_jb[j) ^lWZ lW*
h_Wj_ed[d X[ij h _) e] ^l_ba[ _dZ_aWj_ed[h W\ \ehZ[b[ e] kb[cf[h \eh X Z[ Xeh][h[ e] fhe\[ii_ed[bb[ 
Z[h [h l[Z Z[ \ehia[bb_][ fhWai_ii[h+  

Q_ i[h \¦hij f  hWcc[hd[ \eh l[`b[Zd_d][d e] Z[hd¡ij f ) ^l[c Z[ fhe\[ii_ed[bb[) Z[h kZ¦l[h l[`*
b[Zd_d]) [h+ FWf_jb[ji aedabki_ed[h XWi[h[h i_] f  if¦h][ia[cWZWjW e] ZWjW \hW _dj[hl_[m c[Z l[`*
b[Z[h[) Q@P*aedikb[dj[h e] b[Z[h[+ 

*&( @EQQIU SK SUKERMVIUMRK 
?[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ ON<uYfbY \Uf Zcfg_Y``][Y fUaaYf \eh e] \ehia[bb_] 
eh]Wd_i[h_d] W\ l[`b[Zd_d][d+ =Yf _Ub j�fY Z`YfY [fibXY h]` XYbbY jUf]Uh]cb) I� ON<uYf ][dd[c\¦*
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h[i Z[h e\j[ [d \¦hij[ l[`b[Zd_d]iiWcjWb[ c[bb[c Z[d [da[bj[ Xeh][h c[ Yb jY^`YXYf ZfU ON<uYh) 
?[dd[ l[`b[Zd_d]iiWcjWb[ ^Wh j_b \ehc b Wj \  Z[ aecc[dZ[ akhi_ij[h fbWY[h[j f  Z[j c[ij ^[d*
i_]jic¡ii_][ d_l[Wk e] c[Z Z[j h[jj[ WdjWb \W]) _aa[ c_dZij ^l_i Z[ iaWb f  Wlk [bb[h ^\*
[da[bj\W]+ K  Z[ [h^l[hlih[jj[Z[ _dij_jkj_ed[h [h Z[h _aa[ iWcc[ fhWai_i \eh) Wj Z[ leaid[ c¦Z[h 
[d l[`b[Z[h j_b [d iWcjWb[ ec kZZWdd[bi[) _dZ[d \ehb¦X[j f X[]odZ[i+ ?[j ]¡bZ[h i¡hb_]j \eh 
<HP) ^leh j_bc[bZ_d] j_b kZZWdd[bi[ aWd \eh[]  l_W Z[d [b[ajhed_ia[ fbWj\ehc @\j[hPZZWdd[b*
i[+Za) iec X Z[ l_haiec^[Z[h e] Xeh][h[ Wdl[dZ[h+ J]i  [h^l[hlikZZWdd[bi[hd[ aWd cWd j_b*
c[bZ[ i_] [b[ajhed_ia f  fbWj\ehc[d JfjW][bi[+Za+ Fecc[dZ[ Z[bjW][h[ X[^¦l[h Wbji  _aa[ Wj 
c¦Z[ [d l[`b[Z[h) _dZ[d Z[ X[]odZ[h+ Aeh leaid[ l_b Z[h Ze] Xb_l[ \eh[jW][j KDOuYf) iWdZiodb_]l_i 
X Z[ \¦h e] [\j[h Wj Z[ ^Wh f X[]odZj [j \ehb¦X+ 

?[h [h i b[Z[i \ehia[bb_][ \eh^ebZ l[Z Z[ je _dij_jkj_edijof[h) iec [h c[Z j_b Wj fh¡][ hWcc[hd[ 
\eh l[`b[Zd_d][d+ Q[`b[Zd_d][di eh]Wd_i[h_d] [h Z[h\eh e]i  \ehia[bb_] f  Z[ je _dij_jkj_edijof[h+ 
I h j] iXY`i__YbXY gYf d� ON<uYfbY) \h[c] h Z[j) Wj Z[ ^Wh h[bWj_lj [diWhj[Z[ hWcc[h f  jl¡hi+ 
=bWdZj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h lWh_[h[h hWcc[hd[ \eh l[`b[Zd_d] j_biod[bWZ[d*
Z[ c[h[+ ?[j \h[c] h W\ Z[ \¦b][dZ[ W\id_j) ^leh l_ i[h f ) ec _dij_jkj_ed[hd[ ^Wh ^[d^ebZil_i [j 
l[`b[Zd_d]iY[dj[h [bb[h  X[d l[`b[Zd_d]) ec Z[ ^Wh l[`b[Zd_d]iiWcjWb[h c[Z Z[ leaid[ Xeh][h[ 
_dZ[d kZZWdd[bi[iijWhj) e] ^leh b¡d][ [d i ZWd iWcjWb[ jof_ia lWh[h+  

/*-*- Lb�``T P]ST[T Q[P]Sb ON=nT`\S S\R PZO\Ra RS S_VcS_c`_SaaSRS 
bRRO\\SZ`S`W\`aWabaW]\S_ VO_ cSXZSR\W\U`QS\aS_ ]U �PS\ cSXZSR\W\U  

?[j l[aib[h XbWdZj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h e] _ c_dZh[ kZijh¡ad_d] XbWdZj 
ON<uYfbY' ca XY \Uf Yh jY^`YXb]b[gWYbhYf) FYX Yh jY^`YXb]b[gWYbhYf aYbYf j] Yh gUa`Yh' gmdb_]j 
e] Y[djhWbj fbWY[h[j Y[dj[h+ Ab[h[ ON<uYf [dZ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h ^Wh [j i *
ZWdj Y[dj[h) `\+ jWX[b .+ 

LOPSZ - 
>_ cSXZSR\W\US\ ]_UO\W`S_Sa W Sa cSXZSR\W\U`QS\aS_ ^� RW\ bRRO\\SZ`S`W\`aWabaW]\8  

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 42( 

QP>  

'd 9 /4( 

OejWb  

'I 9 .-/( 

EW 22 $ 52 $ 30 $ 

I[`  12 $ .2 $ 04 $ 
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OWX[bb[d l_i[h) Wj l[`b[Zd_d][d d� 30 " UZ ON<uYfbY Yf cf[Ud_i[h[j _ [j l[`b[Zd_d]iY[dj[h+ ?[j 
]¡bZ[h 22 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ @j l[`b[Zd_d]iY[dj[h aWd ^Wl[ \eh*
ia[bb_][ kZ\ehcd_d][h+ ?[j aWd l¡h[ [j c[][j joZ[b_]j Y[dj[h) \n c[Z iodb_] ia_bjd_d] W\ l[`b[Z*
d_d][d) e]i  kZ[d \eh kZZWdd[bi[i_dij_jkj_ed[d+ ?[j aWd Ze] e]i  l¡h[ [j b_Zj c[h[ Wdedocj 
Y[dj[h) iec fh_c¡hj X[ij h _) Wj l[`b[Z[hd[ Z[b[h aedjeh\WY_b_j[j[h+  

D\¦b][ _dj[hl_[m c[Z l[`b[Z[h[ e] b[Z[h[ [h Z[h \b[h[ \ehZ[b[ l[Z Wj ^Wl[ [j l[`b[Zd_d]iY[dj[h+ @d 
\ehZ[b  [h iec d¡ldj) Wj l[`b[Zd_d]iY[djh[j Xb_l[h joZ[b_]j \eh Xeh][hd[) e] Wj Z[j Z[h\eh 
fej[dj_[bj aWd j_bjh¡aa[ \b[h[+ <j ^Wl[ l[`b[Zd_d][d eh]Wd_i[h[j _ e] ecah_d] [j Y[dj[h aWd i_]dW*
b[h[ [d fh_eh_j[h_d] W\ l[`b[Zd_d][d e] Z[di l_]j_]^[Z+ @d \ehZ[b  [h) Wj iWcb_d][d W\ l[`b[*
Z[h[ ]_l[h X[Zh[ ckb_]^[Z \eh l_Z[diZ[b_d] e] \eh Wj ij¦jj[ ^_dWdZ[d _ ef]Wl[b¦id_d][d+ ?[hc[Z 
]_l[h Z[j e]i  _ i_Zij[ [dZ[ [d ij¦hh[ iWdZiodb_]^[Z \eh ¦][j alWb_j[j e] i[hl_Y[ \eh Xeh][h[d+

I h akd [d c_dZh[ Z[b W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h ^Wh [j l[`b[Zd_d]iY[dj[h) 
aWd Z[j ^¡d][ iWcc[d c[Z Z[ X[joZ[b_][ ][e]hW\_ia[ W\ijWdZ[) Z[h aWd l¡h[ c[bb[c \ehia[bb_*
][ W\Z[b_d][h W\ [d [h^l[hliiaeb[+ C[h l_b ¢j iWcb[j Y[dj[h \eh _dij_jkj_ed[d _aa[ d¦Zl[dZ_]l_i l¡h[ 
[d \ehZ[b \eh Xeh][hd[) Z[h ckb_]l_i l_b ^Wl[ bWd]j \hW X Z[ [][d Xef¡b e] kZZWdd[bi[iW\Z[b_d][h 
j_b [j i ZWdj Y[dj[h+  

�QT] dTY[TS]X]V _� ON=nT`]T) \T] XZZT _� P[[T S_VcS_c`_SaaSRS  
bRRO\\SZ`S`W\`aWabaW]\S_  
@d WdZ[d \ehia[b XbWdZj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h [h) ec Xeh][hd[ ^Wh ckb_]*
^[Z \eh Wj aecc[ j_b  X[d l[`b[Zd]b[) =Yb Zcfg_Y` [YbZ]bXYg ]__Y V`UbXh ON<uYfbY) FYX �VYb jY`*
b[Zd_d] c[d[h l_) Wj ¢d [bb[h \b[h[ l[`b[Z[h[ [h \oi_ia j_b ij[Z[ _ [j \Wij j_Zihkc f  kZZWdd[bi[i_dij_*
jkj_ed[d \eh Wj akdd[ jW][ _ceZ Xeh][h[) Z[h ¦dia[h l[`b[Zd_d] ec lWb] W\ kZZWdd[bi[) `\+ j[aij*
Xeai[d f  d¡ij[ i_Z[+  
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qFIR YINPIHRMRK 

=[j[]d[bi[d  X[d l[`b[Zd_d] Xhk][i W\ kZZWdd[bi[i_dij_jkj_ed[h e] X[dojj[i e]i  _ Q@P* e] `eXY[d*

jh[+ ?[ Waj¦h[h) Z[h WhhWd][h[h e] jWb[h ec  X[d l[`b[Zd_d]) ^Wh _aa[ [d \¡bb[i \ehij [bi[ W\) ^lWZ Z[j 

_dZ[X¡h[h+ D h[bWj_ed j_b _dZ]Wd]il[`b[Zd_d] c[d[h Z[ \b[ij[ Ze]) Wj  X[d l[`b[Zd_d] [h [j l[`b[Zd_d]i*

j_bXkZ c[Z [d  Xd_d]ij_Z) ^leh Xeh][hd[ aWd h_d][ [bb[h aecc[ \ehX_ e] \  [d l[`b[Zd_d]iiWcjWb[) 

c[Z [bb[h kZ[d j_ZiX[ij_bb_d]+  

H[d Z[h [h lWh_Wj_ed[h _ \ehij [bi[hd[7 H[di de]b[ lkhZ[h[h) Wj  X[d l[`b[Zd_d] [h [j l[`b[Zd_d]ij_b*

XkZ) ^leh l[`b[Z[hd[ \n ij h j_b h Z_]^[Z jh[ j_c[h k][djb_]j e] _ Z[jj[ j_Zihkc kZ[bkaa[dZ[ X[ia¡\j_*

][h i_] c[Z Xeh][h^[dl[dZ[bi[h) lkhZ[h[h WdZh[) Wj kZZWdd[bi[i_dij_jkj_ed[d aedijWdj ^Wh  X[d l[`*

b[Zd_d]) ZW [d i[ah[j¡h [bb[h l[`b[Z[h j_b [d^l[h j_Z l_b X[ilWh[ Xeh][h^[dl[dZ[bi[h '^l_ba[j Ze] e\j[ 

l_b ia[) l[Z Wj Xeh][h[d X[ij_bb[h j_Z j_b [d l[`b[Zd_d]iiWcjWb[(+  

?[h [h f  de]b[ Q@P*Y[djh[ ][dd[c\¦hj i¡hb_][ \ehi¦] c[Z  X[d l[`b[Zd_d]+ C[h X[jhW]j[i  X[d l[`*

b[Zd_d] fh_c¡hj iec [j aedah[j l[`b[Zd_d]ij_bXkZ _dZ[d \eh [d h[bWj_lj W\]h¡di[j j_ZihWcc[+ ?[j [h 

e\j[ [j l[`b[Zd_d]ij_bXkZ) Z[h b_]][h kZ el[h kZZWdd[bi[i_dij_jkj_ed[hd[i []d[ j_bXkZ) ec [dZ l[`b[Z*

d_d][d \oi_ia aWd l¡h[ fbWY[h[j f  [d W\ Q@P*Y[djh[ji fWhji_dij_jkj_ed[h) `\+ aWf_j[b 3+

D\¦b][ if¦h][ia[cWkdZ[hi¦][bi[d [h Z[h  X[d l[`b[Zd_d] c_d_ckc [d ]Wd] ec k][d f  Wbb[ 
ON<uYf e] f  33 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h3+ 

I h kZZWdd[bi[i_dij_jkj_ed[h _aa[ ^Wh  X[d l[`b[Zd_d]) iaWb Xeh][h[ X[ij_bb[ [d j_Z ^ei [d l[`b[Z[h) 
_dZ[d Z[ c¦Z[h ef+ ?[j ah¡l[h kc_ZZ[bXWhj [j WhX[`Z[ c[Z Wj \_dZ[ Z[d h[jj[ aedjWajf[hied f  
kZZWdd[bi[i_dij_jkj_ed[d+ <\ if¦h][ia[cWkdZ[hi¦][bi[d \h[c] h Z[j _aa[) ^leh\eh de]b[ [h*
^l[hlih[jj[Z[ _dij_jkj_ed[h ^Wh  X[d l[`b[Zd_d]) c[di WdZh[ l¡b][h _aa[ Wj ^Wl[ Z[j+ O_b ][d]¡bZ 
\h[c] h Z[j) Wj Z[h [h lWh_Wj_ed XbWdZj X Z[ j[ad_ia[ iaeb[h) ^WdZ[biiaeb[h) NJNP*iaeb[h) aecX_*
dWj_ediiaeb[h) bWdZXhk]iiaeb[h e] <HP*Y[djh[+ Ie]b[ kZZWdd[bi[i_dij_jkj_ed[h ^Wh  X[d l[`b[Z*
d_d]) c[di WdZh[ _aa[ ^Wh+ 



0. 

/*-*. I� NM<nT` T�_ RS TZS`aS c]Y`\S S\ cSXZSR\W\U``O[aOZS q PWZZSRSa S_ [S_S P_]USa 
PZO\Ra RS S_VcS_c`_SaaSRS bRRO\\SZ`S`W\`aWabaW]\S_  

@j jh[Z`[ \eh^ebZ) ^leh Z[h i¡hb_]j [h \ehia[b _ fhWai_i XbWdZj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_*
hih]cbYf c[ ] a]bXfY iXghf�_b]b[ V`UbXh ON<uYfbY' Yf) ec Xeh][hd[ \ h [d l[`b[Zd_d]iiWcjWb[ f  
kZZWdd[bi[i_dij_jkj_ed[hd[) _dZ[d Z[ X[]odZ[h f  [d kZZWdd[bi[+ ?[j \h[c] h W\ jWX[b /+ H[Z 
[d l[`b[Zd_d]iiWcjWb[ c[d[i ^[h ¢d j_b ¢d*l[`b[Zd_d]) iec \_dZ[h ij[Z f  kZZWdd[bi[i_dij_jkj_e*
d[d+ 

LOPSZ . 
Ac]_ `a]_ S\ RSZ OT RS c]Y`\S Yb_`W`aS_ T�_ S\ cSXZSR\W\U``O[aOZS( W\RS\ RS `aO_aS_ ^� S\ 
bRRO\\SZ`S ^� RW\ bRRO\\SZ`S`W\`aWabaW]\8 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 42( 

QP> 

'd 9 /4( 

OejWb 

'I 9 .-/( 

-*/2 $ W\ akhi_ij[hd[ /. $  - $  .3 $  

/3* 2- $ W\ akhi_ij[hd[ 5 $  1 $  4 $  

2.*42 $ W\ akhi_ij[hd[ /- $  - $  .2 $  

43*.-- $ W\ akhi_ij[hd[ 02 $  63 $  2. $  

Q[Z _aa[ .3 $  - $  ./ $  

OejWb .-- $  .-- $  .-- $  

MUVY``Yb j]gYf' Uh d� b�ghYb U``Y ON<uYfbY %41 "& Z�f 21*.-- $ W\ Z[ leaid[ Xeh][h[ [d l[`b[Z*
d_d]iiWcjWb[) _dZ[d Z[ ijWhj[h f  [d kZZWdd[bi[+ K  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h 
j[]d[h Z[h i_] [j c[h[ lWh_[h[j X_bb[Z[+ BeZj [d jh[Z`[Z[b '02 $( W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[b*
i[i_dij_jkj_ed[h ilWh[h) Wj 43*.-- $ W\ Z[ leaid[ Xeh][h[ \ h [d l[`b[Zd_d]iiWcjWb[) _dZ[d Z[ 
f X[]odZ[h [d kZZWdd[bi[+ NWcj_Z_] ilWh[h ecjh[dj [d \[cj[Z[b '/. $( W\ Z[ [h^l[hlih[jj[Z[ 
kZZWdd[bi[i_dij_jkj_ed[h) Wj -*/2 $ W\ Xeh][hd[ Z[bjW][h _ [d l[`b[Zd_d]iiWcjWb[ _dZ[d kZZWd*
d[bi[iijWhj+4

?[j X_bb[Z[) Z[h j[]d[h i_]) aWd j_b Z[bi \ehabWh[i c[Z \ehia[bb[d f  Z[ je _dij_jkj_edijof[h+ K  QP> 
[h Z[j iec d¡ldj fhWai_i) Wj Wbb[ aecc[dZ[ akhi_ij[h aecc[h j_b [d l[`b[Zd_d]iiWcjWb[ 'e\j[ aWb*
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Z[j efjW][bi[il[`b[Zd_d]( \eh Wj Xb_l[ _dZfbWY[h[j f  h[jj[ \W] e] d_l[Wk) c[di Z[h _aa[ [h iWcc[ 
\Wij[ fheY[Zkh[ f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ I h Z[j ]¡bZ[h <HP*akhi[h) aWd 
Xeh][hd[ iec X[iah[l[j j_bc[bZ[ i_] [b[ajhed_ia e] Z[h[\j[h Xbej c¦Z[ ef+ ?[d \ehia[b) Z[h \h[c*
] h _ fhWai_i f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) aWd i b[Z[i iaobZ[i \b[h[ \eh^ebZ+ 
Aehia[bb[d aWd \n W\if[`b[) Wj de]b[ _dij_jkj_ed[h ^Wh h[bWj_lj cWd][ <HP*akhi_ij[h+ ?[d aWd [lj+ 
e]i  W\if[`b[ [d \ehia[b c[Z ^[diod j_b) ec Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h fh_eh_j[*
h[h e] h[abWc[h[h \eh) Wj Xeh][hd[ aWd \  [d _dZb[Z[dZ[ l[`b[Zd_d]iiWcjWb[+ ?[j iaWb i[i _ h[bWj_ed 
j_b) Wj de]b[ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h ^Wh iWcb[j Z[h[i l[`b[Zd_d] _ [j l[`b[Z*
d_d]iY[dj[h e] ^Wh  X[d l[`b[Zd_d]) c[di WdZh[ _aa[ ^Wh+  

/*-*/ =S W\RZSRS\RS cSXZSR\W\U``O[aOZS_` cO_WUVSR cO_WS_S_ PSa_OUaSZWUa 
@dZ[b_] [h Z[h) i¡hb_]j f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) \ehia[b f  lWh_]^[Z[d W\ 
l[`b[Zd_d]iiWcjWb[d ec lWb] W\ kZZWdd[bi[ '_dZ]Wd]il[`b[Zd_d](+ ?[j \h[c] h W\ jWX[b 0+  

LOPSZ / 
Ac]_ [O\US [W\baaS_ cb_RS_S_ Rb( Oa cSXZSRS_\S ^� RW\ bRRO\\SZ`S`W\`aWabaW]\ ae^W`Y 
P_bUS_ ^� RS\ T�_`aS cSXZSR\W\U``O[aOZS [SR c]Y`\S( `][ S\R\b WYYS S_ W\R`Y_ScSa ^� 
S\ bRRO\\SZ`S8  

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 4-( 

QP> 

'd 9 .4( 

OejWb 

'I 9 54( 

PdZ[h .- c_dkjj[h 0 $  - $  / $  

>W+ .-*/- c_dkjj[h /4 $  ./ $  /1 $  

>W+ /-*1- c_dkjj[h 01 $  5/ $  11 $  

>W+ 1-*3- c_dkjj[h /. $  3 $  .5 $  

>W+ 3-*6- c_dkjj[h . $  - $  . $  

Jl[h 6- c_dkjj[h . $  - $  . $  

Q[Z _aa[ .. $  - $  6 $  

OejWb .-- $  .-- $  .-- $  
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D\¦b][ jWX[bb[d lkhZ[h[h 3- " UZ ON<uYfbY) Wj l[`b[Z[hd[ jof_ia Xhk][h /-*1- c_dkjj[h f  Z[d 
\¦hij[ l[`b[Zd_d]iiWcjWb[+ ?[hc[Z [h Z[h [j X_bb[Z[ W\ [d h[bWj_lj [diWhj[j fhWai_i f  jl¡hi W\ 
ON<uYfbY) I� [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h [h fhWai_i c[h[ lWh_[h[dZ[7 01 $ W\ kZ*
ZWdd[bi[i_dij_jkj_ed[hd[ lkhZ[h[h) Wj l[`b[Z[hd[ jof_ia Xhk][h /-*1- c_dkjj[h f  Z[d \¦hij[ l[`*
b[Zd_d]iiWcjWb[+ D Wbj 0- $ lkhZ[h[h) Wj l[`b[Z[hd[ Xhk][h kdZ[h /- c_dkjj[h) c[di _ Wbj // $ 
lkhZ[h[h) Wj l[`b[Z[hd[ Xhk][h el[h 1- c_dkjj[h+ 

K  _ Wbj .2 kZZWdd[bi[i_dij_jkj_ed[h y ,+ ON<uYf c[ 0 [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h y
[h Z[h Z[\_d[h[j [d ijWdZWhZ \eh iWcjWb[di b¡d]Z[+ Aeh Wbb[ j_ ON<uYf [�`XYf' Uh gUahU`YfbY gca 
kZ]Wd]ifkdaj iaWb lWh[ /-*0- c_dkjj[h+ K  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h i[i _][d 
[j c[h[ ifh[Zj X_bb[Z[+ K  je W\ Z[ \[c _dij_jkj_ed[h [h lWh_]^[Z[d \WijbW]j j_b /- c_dkjj[h) c[di 
Z[d f  ¢d _dij_jkj_ed [h \WijbW]j j_b 3- c_dkjj[h+ 

?[h [h Z[hc[Z [d h[bWj_lj [diWhj[j j_b]Wd] XbWdZj QN<uYfbY c[Z ^[diod j_b hWcc[hd[ \eh l[`b[Z*
d_d][d) i ZWd iec Z[j [h fh¡i[dj[h[j _ Z[jj[ W\id_j) c[di Z[h [h lWh_Wj_ed XbWdZj Z[ [h^l[hlih[j*
j[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ ?[d el[hehZd[Z[ \ehia[b) iec l_ aWd i[ f  Z[ [h^l[hlih[jj[Z[ kZ*
ZWdd[bi[i_dij_jkj_ed[h) ] h _][d) d h l_ i[h d¡hc[h[ f  Z[ [da[bj[ _dij_jkj_edijof[h+ I h l_ i[h f  
j[ad_ia[ iaeb[h) ^WdZ[biiaeb[h) aecX_dWj_ediiaeb[h) NJNP*iaeb[h) bWdZXhk]iiaeb[h e] <HP*Y[djh[ 
^l[h \eh i_]) [h Z[h c[Z WdZh[ ehZ _dZ[d \eh ^l[h [da[bj _dij_jkj_edijof[ [d \ehia[b _ fhWai_i c[Z 
^[diod j_b) ec _dij_jkj_ed[hd[ ^Wh [j l[`b[Zd_d]iY[dj[h) ec Z[h [h  X[d l[`b[Zd_d]) ec Z[h Xb_l[h 
][dd[c\¦hj l[`b[Zd_d]iiWcjWb[h) e] ^leh b¡d][ Z_ii[ iWcjWb[h lWh[h+ Cl_ba[ jof[h W\ fhe\[ii_ed[b*
b[ Xeh][hd[ c¦Z[h j_b l[`b[Zd_d]iiWcjWb[hd[) i¡jj[h l_ \eaki f  _ d¡ij[ W\id_j+  

*&) DINPIHIURI1 JUSRWTIUVSREPI$ TUEOWMOIUI SK TUSJIVVMSRIPPI 
K  Z[ \b[ij[ kZZWdd[bi[i_dij_jkj_ed[h lWh[jW][h l[`b[Z[h[,ijkZ_[l[`b[Z[h[ _dZ]Wd]il[`b[Zd_d][d) 
c[d e]i  WdZh[ c[ZWhX[`Z[h]hkff[h ^Wh l[`b[Zd_d]ief]Wl[h+ K  ^el[ZfWhj[d W\ kZZWdd[bi[i_d*
ij_jkj_ed[hd[ kdZ[hl_i[h [d X[jhW]j[b_] Z[b W\ l[`b[Z[hd[ i_Z[b¦X[dZ[ c[Z l[`b[Zd_d][d8 Z[j ]¡b*
XYf g�f`][h d� ON<uYfbY) =]ggY Zcf\c`X iXXmVYf j] ] XYhhY W\id_j+  

/*.*- ?]_`YSZZWUS [SRO_PSXRS_U_b^^S_ cO_SaOUS_ cSXZSR\W\US\ 
?[ \b[ij[ kZZWdd[bi[i_dij_jkj_ed[h Wdl[dZ[h l[`b[Z[h[,ijkZ_[l[`b[Z[h[ j_b Wj lWh[jW][ _dZ]Wd]il[`*
b[Zd_d][d+ Ddij_jkj_ed[hd[ X[dojj[h Ze] e]i  WdZh[ c[ZWhX[`Z[h]hkff[h) iec Z[j \h[c] h W\ jW*
X[b 1+ 
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LOPSZ 0 
AcWZYS [SRO_PSXRS_U_b^^S_ cO_SaOUS_ RS\ W\RZSRS\RS cSXZSR\W\U OT RS c]Y`\S ][  
bRRO\\SZ`S`cOZU ^� RW\ bRRO\\SZ`S`W\`aWabaW]\8 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 42( 

QP>  

'd 9 /4( 

OejWb  

'I 9 .-/( 

Q[`b[Z[h[,ijkZ_[l[`b[Z[h[ 51 $ .-- $ 55 $ 

Fkhikii[ah[j¡h[h 32 $ 4 $ 2- $ 

PZZWdd[bi[iaedikb[dj[h 11 $ 04 $ 1/ $ 

G¡h[h[  .2 $ - $ .. $ 

PZZWdd[bi[ih Z]_l[h[ .. $ - $ 5 $ 

<dZ[d c[ZWhX[`Z[h]hkff[ 6 $ 1 $ 5 $ 

K¡ZW]e]_ia[ aeehZ_dWjeh[h 0 $ 4 $ 1 $ 

OWX[b 1 j]gYf' Uh U``Y ON<uYf %,++ "& VYbmhhYf g][ UZ jY^`YXYfY*ijkZ_[l[`b[Z[h[ _ \ehX_dZ[bi[ c[Z 
Z[d _dZb[Z[dZ[ l[`b[Zd_d]+ ?[j c  i[i _ iWcc[d^¡d] c[Z) Wj QP>*akhi_ij[h ][d[h[bj [h j_b l[`*
b[Zd_d]iiWcjWb[ _dZ[d kZZWdd[bi[iijWhj) `\+ W\id_j 0+.) .2 " UZ ON<uYfbY _dZZhW][h Z[hkZel[h 
kZZWdd[bi[iaedikb[dj[h) c[di c_dZh[ WdZ[b[ _dZZhW][h akhikii[ah[j¡h[h) f¡ZW]e]_ia[ aeehZ_*
dWjeh[h [bb[h WdZh[ c[ZWhX[`Z[h]hkff[h+  

K  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h Wdl[dZ[h 51 $ l[`b[Z[h[,ijkZ_[l[`b[Z[h[ j_b Z[d 
_dZb[Z[dZ[ l[`b[Zd_d] W\ leaid[ _ \ehX_dZ[bi[ c[Z lWb] W\ kZZWdd[bi[+ ?[hc[Z X[dojj[h .3 $ W\ 
Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h i_]  W\ l[`b[Z[h[,ijkZ_[l[`b[Z[h[ _ \ehX_dZ[bi[ c[Z 
_dZ]Wd]il[`b[Zd_d][d+ 32 $ X[dojj[h i_] W\ akhikii[ah[j¡h[h _ \ehX_dZ[bi[ c[Z Z[d _dZb[Z[dZ[ 
l[`b[Zd_d]) 11 $ W\ kZZWdd[bi[iaedikb[dj[h) e] .2 $ W\ b¡h[h[+ ?[ikZ[d Xb_l[h WdZh[ ]hkff[h 
W\ fhe\[ii_ed[bb[ i iec kZZWdd[bi[ih Z]_l[h[ e] f¡ZW]e]_ia[ aedikb[dj[h X[dojj[j+ NWcb[j i[j 
]_l[h Z[j [j X_bb[Z[ W\) Wj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h Wdl[dZ[h [j de][j Xh[Z[h[ 
kZid_j W\ f[hiedWb[]hkff[h _ \ehX_dZ[bi[ c[Z _dZ]Wd]il[`b[Zd_d][d YbX ON<uYfbY)

Db_`b``SY_Sa�_S_\S `WY_S_( Oa P]_US_S Vb_aWUa YO\ T� W\T]_[OaW]\  
@d h[bWj_lj ijeh WdZ[b W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h '32 $) Zli+ 16 _dij_jkj_ed[h( 
Wdl[dZ[h akhikii[ah[j¡h[h _ \ehX_dZ[bi[ c[Z l[`b[Zd_d]ief]Wl[h+ Fkhikii[ah[j¡h[hd[ X_ZhW][h j_b 
Wj i_ah[) Wj Xeh][hd[ aWd \  [d [\\[aj_l X[j`[d_d]) d h Z[ ^[dl[dZ[h i_] c[Z W\abWh[dZ[ if¦h]i*
c b+ Fkhikii[ah[j¡h[hd[i l[`b[Zd_d]ief]Wl[h ^WdZb[h d[cb_] _\¦b][ kdZ[hi¦][bi[di h[ikbjWj[h 
i¡hb_]j ec _d\ehcWj_ed) efboid_d] e] iYh[[d_d]) `\+ jWX[b 2+ 
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LOPSZ 1 
AcWZYS ae^S_ OT cSXZSR\W\U UWcS_ Yb_`b``SY_Sa�_S_\S ^� RW\ bRRO\\SZ`S`W\`aWabaW]\8 

OejWb 

'I 9 2.( 

NlWh[h f  if¦h]ic b ec aedah[j[ kZZWdd[bi[h f  c_d kZZWdd[bi[i_dij_jkj_ed .-- $ 

NlWh[h f  if¦h]ic b ec ckb_]^[Z \eh ¦aedec_ia j_biakZ l[Z kZZWdd[bi[ 51 $ 

B[dd[c\¦h[h [d _dZb[Z[dZ[ iWcjWb[ \eh Wj lkhZ[h[ Xeh][h[di l[`b[Zd_d]iX[^el 24 $ 

Q[`b[Z[h ec MFQ,DFQ5 0. $ 

Q[`b[Z[h ec [h^l[hlikZZWdd[bi[ \eh leaid[ 'fh+ .+ Wk]kij /-.2(,]hkdZb¡]][dZ[  

leai[dkZZWdd[bi[ 'BQP( 

// $ 

B[dd[c\¦h[h iWcjWb[h ec _dZfbWY[h_d] f  d_l[Wk e] \W] .1 $ 

B[dd[c\¦h[h iWcjWb[h c[Z [j Xh[Zj \eaki f  Z[d leaid[ Xeh][hi kZl_ab_d]i* e]  

kZZWdd[bi[ickb_]^[Z[h 

1 $ 

B[dd[c\¦h[h j[ij _ \ehX_dZ[bi[ c[Z iYh[[d_d][d W\ Xeh][h[ / $ 

<dZ[j / $ 

OWX[bb[d l_i[h) Wj i[ah[j¡h[hd[ \¦hij e] \h[cc[ij ^Wh Z[j) cWd aWd aWbZ[  f  
Z[ _dij_jkj_ed[h) Z[h Wdl[dZ[h akhikii[ah[j¡h[h _ _dZ]Wd]il[`b[Zd_d][d7 K  Wbb[ _dij_jkj_ed[hd[ 
ilWh[h akhikii[ah[j¡h[hd[ f  if¦h]ic b ec aedah[j[ kZZWdd[bi[h) e] f  5/ $ W\ _dij_jkj_ed[hd[ 
ilWh[h Z[ f  if¦h]ic b ec ckb_]^[Z \eh ¦aedec_ia j_biakZ l[Z kZZWdd[bi[+ ?[hkZel[h ][dd[c*
\¦h[h akhikii[ah[j¡h[hd[ [d _dZb[Z[dZ[ iWcjWb[ \eh Wj lkhZ[h[ Xeh][h[di l[`b[Zd_d]iX[^el f  24 
$ W\ _dij_jkj_ed[hd[+ C[h \kd][h[h i[ah[j¡h[hd[i iWcjWb[ _\¦b][ _dj[hl_[m c[Z l[`b[Z[hd[ \n iec 
[d \ehc \eh _dZ[d [d iWcjWb[ c[Z [d l[`b[Z[h+ 

K  0. $ W\ _dij_jkj_ed[hd[ ^Wh akhikii[ah[j¡h[hd[ Z[d \kdaj_ed) Wj Z[ l[`b[Z[h ec MFQ,DFQ) 
c[di Z[ f  // $ W\ _dij_jkj_ed[hd[ l[`b[Z[h ec [h^l[hlikZZWdd[bi[ \eh leaid[ [bb[h ]hkdZb¡]*
][dZ[ leai[dkZZWdd[bi[ 'Z[j [h kZ[bkaa[dZ[ f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) Wj 
akhikii[ah[j¡h[hd[ ^Wh Z[dd[ \kdaj_ed(+ ?[ je i_Zijd¡ldj[ ef]Wl[h aWd) _\¦b][ Z[ _dj[hl_[m[Z[ 
l[`b[Z[h[) ^WdZb[ ec) Wj akhikii[ah[j¡h[h _d\ehc[h[h ec MFQ,DFQ e] [h^l[hlikZZWdd[bi[ \eh 
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leaid[) ec) ^lehZWd MFQ,DFQ ][dd[c\¦h[i) iWcj ec) ^l_ba[d Zeakc[djWj_ed c+c+ Xeh][hd[ 
iaWb c[ZXh_d][ _ Z[d \ehX_dZ[bi[+  

O_b ][d]¡bZ Wdl[dZ[h [j \ jWb W\ _dij_jkj_ed[hd[ akhikii[ah[j¡h[h j_b a[hd[\W]b_][ l[`b[Zd_d]i* e] 
kdZ[hl_id_d]ief]Wl[h i iec Wj ][dd[c\¦h[ ^[d^ebZil_i iWcjWb[h c[Z [j Xh[Zj \eaki f  Z[d 
leaid[ Xeh][hi kZl_ab_d]i* e] kZZWdd[bi[ickb_]^[Z[h '1 $( e] j[ij _ \ehX_dZ[bi[ c[Z iYh[[d_d*
][d W\ Xeh][h[ '/ $(+ 

@d X[]hkdZ[bi[ \eh) Wj akhikii[ah[j¡h[h lWh[jW][h Z[ c[h[ _d\ehc[h[dZ[ l[`b[Zd_d]ief]Wl[h) [h 
iec X[iah[l[j) Wj Z[ aWd i_ah[ [\\[aj_l_j[j e] j_b]¡d][b_]^[Z+ ?[j f f[][i _ _dj[hl_[m c[Z l[`b[*
Z[h[ e] b[Z[h[+ Fkhikii[ah[j¡h[hd[ aWd ilWh[ f  Xeh][hd[i ^[dl[dZ[bi[h c[Z Z[j iWcc[) c[di 
l[`b[Z[hd[ _aa[ Wbj_Z [h j_b]¡d][b_][+ ?[j Wdi[i \eh l_]j_]j Wj ]_l[ Z[d i[hl_Y[+ ?[ [h\Wh_d][h) Z[h 
Xh_d][i f  XWd[d _ _dj[hl_[m[d[) [h d[cb_]) Wj ^l_i Xeh][hd[ efb[l[h) Wj Z[j [h X[il¡hb_]j Wj \  
aedjWaj e] ilWh f  if¦h]ic b) aWd Z[j \¦h[ j_b) Wj Z[ ef]_l[h kZZWdd[bi[il[`[d+ ?[hc[Z aWd akh*
ikii[ah[j¡h[hd[i _dZb[Z[dZ[ l[`b[Zd_d] l¡h[ Z[j) Z[h ckb_]]¦h Z[d ^khj_][ h[Waj_ed f  [d Xeh*
][h^[dl[dZ[bi[+ Fkhikii[ah[j¡h[hd[ ^Wh iec d¡ldj f  [j c_dZh[ WdjWb kZZWdd[bi[i_dij_jkj_ed[h 
e]i  c[h[ WlWdY[h[Z[ l[`b[Zd_d]ief]Wl[h+ ?[j c  _ iW][di dWjkh ah¡l[) Wj akhikii[ah[j¡h[hd[i 
aecf[j[dY[h [h j_bijh¡aa[b_][ j_b Wj b¦i[ Z_ii[ ef]Wl[h) [bb[h Wj Z[ b¦X[dZ[ Xb_l[h alWb_\_Y[h[j j_b Wj 
lWh[jW][ Z[c+  

/*.*. ?]_RSZS ]U bZS[^S_ cSR Oa c�_S cSXZSRS_ ^� TbZRaWR 
@j Wif[aj) Z[h [h \ehia[bb_][ ^ebZd_d][h j_b e] fhWai_i \eh) [h) ec l[`b[Z[hd[ iaWb l[`b[Z[ f  \kbZj_Z+ 
H[Z l[`b[Z[h[ c[d[h l_ ^[h kZ[bkaa[dZ[ Z[Y_Z[h[Z[ l[`b[Z[h[,ijkZ_[l[`b[Z[h[ e] _aa[ \n ijkZ_[i[*
ah[j¡h[h+ ?[ \ehia[bb_][ ^ebZd_d][h W\if[`b[i e]i  _ kZZWdd[bi[i_dij_jkj_ed[hd[i fhWai_i+ ?[j 
\h[c] h W\ jWX[b 3) iec l_i[h) Wj Z[h [h \ehia[b f ) ^leh ijeh[ WdZ[b[ W\ l[`b[Z[hd[ Z[h kdZ[hl_i[h 
i_Z[b¦X[dZ[ c[Z Z[h[i l[`b[Zd_d]ief]Wl[h+  

LOPSZ 2 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 42( 

QP>  

'd 9 /4( 

OejWb 

'I 9 .-/( 

-*/2 $ W\ l[`b[Z[hd[ 1. $ .. $ 00 $ 

/3*2- $ W\ l[`b[Z[hd[ .4 $ .. $ .3 $ 

2.*42 $ W\ l[`b[Z[hd[ .0 $ /3 $ .4 $ 

43*.-- $ W\ l[`b[Z[hd[ /1 $ 2/ $ 0. $ 
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@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 42( 

QP>  

'd 9 /4( 

OejWb 

'I 9 .-/( 

Q[Z _aa[ 1 $ - $ 0 $ 

OejWb .-- $ .-- $ .-- $ 

OWX[bb[d l_i[h) Wj el[h ^WblZ[b[d W\ l[`b[Z[hd[ kdZ[hl_i[h i_Z[b¦X[dZ[ c[Z Z[h[i l[`b[Zd_d]ief]W*
l[h f  ^[d^ebZil_i 04 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ 23 " UZ ON<uYfbY) 
?[j c  Z[hc[Z g][Yg Uh j�fY iXVfYXh V`UbXh ON<uYf' Uh jY^`YXYfY*ghiX_[l[`b[Z[h[ e]i  kdZ[hl_*
i[h+  

D\¦b][ _dj[hl_[m[d[ c[Z l[`b[Z[h[) Q@P*aedikb[dj[h e] b[Z[h[ [h [j Y[djhWbj Wh]kc[dj \eh) Wj l[`*
b[Z[h[ c[Z b¡h[hXW]]hkdZ e]i  iaWb kdZ[hl_i[ l[Z i_Z[d W\ l[`b[Z[h`eXX[j) Wj Z[ X[lWh[h aedjWa*
j[d j_b kdZ[hl_id_d][d e] j_b Z[h[i \W]b_]^[Z+ ?[j lkhZ[h[i Wj ]_l[ [d X[Zh[ _dZi_]j _) ^lWZ Z[h \W]*
b_]j \eh[] h _ kdZ[hl_id_d][d) ^l_ba[d kZl_ab_d] kdZ[hl_id_d][d kdZ[h] h) e] ^l_ba[ ahWl Z[h ij_bb[i+ 
D\¦b][ _dj[hl_[m[d[ aWd Z[j l¡h[ [j _dj[h[ii[X h[j ¦dia[ \hW l[`b[Z[hd[ \ehjiWj Wj l_bb[ kdZ[hl_i[+  

@j Wh]kc[dj \eh \kbZj_Zil[`b[Z[h[ [h) _\¦b][ _dj[hl_[m c[Z l[`b[Z[h[) Q@P*aedikb[dj[h e] b[Z[h[) 
Wj Z[j [h c[Z j_b Wj fhe\[ii_edWb_i[h[ l[`b[Zd_d]i\W][j e] *kZ\¦h[bi[d+ Q[`b[Z[hd[ iaWb kZ[bkaa[d*
Z[ aedY[djh[h[ i_] ec l[`b[Zd_d]ief]Wl[h) kZl_ab[ Z[h[i aecf[j[dY[ _dZ[d \eh Z[jj[ \[bj e] ^Wl[ 
[j \W]b_]j c_b`¦) ^leh Z[ l_Z[diZ[b[h c[Z WdZh[ l[`b[Z[h[+ C[hkZel[h X[joZ[h \kbZj_Zil[`b[Z[h[) Wj 
l[`b[Z[hd[ e\j[h[ [h j_b]¡d][b_][) ^l_ba[j ckb_]]¦h [d ^khj_][h[ aedjWaj j_b X Z[ [b[l[h [bb[h akhi_*
ij[h e] Xeh][h[+ ?e] aWd Z[h e]i  l¡h[ h[iiekhY[c¡ii_][ el[hl[`[bi[h c[Z ^[diod j_b l[`b[Z[h*
ijWX[d8 \n aWd Z[h l¡h[ X[^el \eh) Wj Z[ e]i  kdZ[hl_i[h \eh Wj \  ¦aedec_[d f  _dij_jkj_ed[hd[ 
j_b Wj ^¡d][ iWcc[d+ ?[h [h i b[Z[i Wh]kc[dj[h X Z[ \eh e] _ceZ \kbZj_Zil[`b[Z[h[+  

*&* ?TVXQQIUMRK 
?[j [h _aa[ h[][bXkdZ[j) Wj Z[h iaWb \eh[]  l[`b[Zd_d]iiWcjWb[h _dZ[d efjW][bi[ f  ^l[ha[d QP> 
[bb[h Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h+ FWf_jb[j l_i[h Ze]) Wj Z[h XbWdZj ON<uYfbY Yf 
h[bWj_lj [di hWcc[h e] [d h[bWj_lj [di fhWai_i \eh l[`b[Zd_d][d+ ?[j ^¡d][h iWcc[d c[Z) Wj 
_caaYbXY XY`hU[YfY cZhYgh Yf h]` gUahU`Y d� ON<uYh Zcf Uh V`]jY d`UWYfYh d� fYhhY b]jYUi c[ ZU[
iec b[Z _ Z[h[i efjW][bi[+ K  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h [h Z[h ^l[ha[d [d i *
ZWd \Wij fhWai_i [bb[h [j i ZWdj X[^el+ O_bc[bZ_d] j_b <HP*akhi[h \eh[] h e\j[ij [b[ajhed_ia) b_][*
iec j_bc[bZ_d] j_b [h^l[hlikZZWdd[bi[ \eh leaid[ e]i  aWd \eh[]  [b[ajhed_ia) kZ[d Wj Z[h X[^¦*
l[h Wj l¡h[ [d aedjWaj c[Z Z[d f ]¡bZ[dZ[ kZZWdd[bi[i_dij_jkj_ed 'Z[h \eh[] h Ze] X Z[ \¦h 
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e] [\j[h kZZWdd[bi[iijWhj lkhZ[h_d][h W\ h[Wbaecf[j[dY[h(+ FWf_jb[j l_i[h \¦b][dZ[ ec hWcc[hd[ 
\eh l[`b[Zd_d][d f  Z[ je _dij_jkj_edijof[h7  

x C]SVP]VadTY[TS]X]V _� ON=nT`]T
?[ leaid[ aecc[h ][d[h[bj j_b [d \¦hij[ l[`b[Zd_d]iiWcjWb[ f  QP> _dZ[d kZZWdd[bi[iijWhj) 
e] Z[d lWh[h e\j[ij /-*1- c_dkjj[h+ ?[h [h  X[d l[`b[Zd_d] f  Wbb[ ON<uYf) e] f  52 $ W\ 
ON<uYfbY Yf jY^`YXb]b[Yb cf[Ub]gYfYh ] Yh jY^`YXb]b[gWYbhYf) I� U``Y ]bgh]hih]cbYf Yf XYh jY^`YX[*
fY*ghiX]YjY^`YXYfY' XYf gh�f Zcf ]bX[Ub[gjY^`YXb]b[Yb' aYb d� bc[`Y ON<uYf V]XfU[Yf c[g� Ud*
XfY aYXUfVY^XYf[fiddYf) I� 23 " UZ ON<uYfbY ibXYfj]gYf cjYf \U`jXY`Yb UZ jY^`YXYfbY jYX g_*
Z[d W\ Z[h[i l[`b[Zd_d]ief]Wl[h+ 

x B\RUO\U`cSXZSR\W\U ^� RS S_VcS_c`_SaaSRS bRRO\\SZ`S`W\`aWabaW]\S_
?[j [h \ehia[bb_]j \hW _dij_jkj_ed j_b _dij_jkj_ed) ^leh ijeh [d Z[b W\ Z[ leaid[ Z[h ia¦dd[i Wj \  
[d l[`b[Zd_d]iiWcjWb[) _dZ[d Z[ X[]odZ[h f  [d kZZWdd[bi[ [bb[h [j akhiki+ ?[ikZ[d [h Z[h 
ijeh lWh_Wj_ed c[Z ^[diod j_b) ^leh bWd] j_Z Z[h jof_ia Xhk][i f  [d i ZWd iWcjWb[ y \hW .- c_*
dkjj[h j_b 3- c_dkjj[h+ ?[h [h  X[d l[`b[Zd_d] f  33 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_*
jkj_ed[h) e] f  22 $ W\ _dij_jkj_ed[hd[ [h l[`b[Zd_d][d eh]Wd_i[h[j _ [j l[`b[Zd_d]iY[dj[h+ K  
51 $ W\ _dij_jkj_ed[hd[ ij h l[`b[Z[h[,ijkZ_[l[`b[Z[h[ \eh l[`b[Zd_d][d) c[d e]i  WdZh[ c[Z*
WhX[`Z[h]hkff[h _dZ] h) \n akhikii[ah[j¡h[h f  32 $ W\ _dij_jkj_ed[hd[+ N[ah[j¡h[hd[ if_bb[h 
[d i¡hb_] hebb[ c[Z ^[diod j_b Wj i_ah[) Wj Xeh][hd[ ^khj_]j aWd \  _d\ehcWj_ed) d h Z[ ^[dl[d*
Z[h i_] c[Z if¦h]ic b+ K  04 $ W\ _dij_jkj_ed[hd[ kdZ[hl_i[h el[h ^WblZ[b[d W\ l[`b[Z[hd[ 
i_Z[b¦X[dZ[ c[Z l[`b[Z[hef]Wl[hd[+  

Cleh l_ _ Z[jj[ aWf_j[b ^Wh i[j f  hWcc[hd[ \eh _dZ]Wd]il[`b[Zd_d][d) l[dZ[h l_ _ d¡ij[ aWf_j[b 
Xb_aa[j ceZ) ^l_ba[ j_b]Wd][ Z[h [h j_b _dZ]Wd]il[`b[Zd_d][d f  kZZWdd[bi[i_dij_jkj_ed[hd[+  
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1 O_b]Wd][ j_b _dZ]Wd]il[`b[Zd_d][d 

D Z[jj[ aWf_j[b aWij[h l_ boi el[h Z[d _dZ]Wd]il[`b[Zd_d]) Z[h \_dZ[h ij[Z f  kZZWdd[bi[i_dij_jkj_e*
d[hd[ y i[blec Z[j _aa[ [h [j h[][bX[ij[cj ahWl d� \jYf_Yb ON<uYfbY Y``Yf XY Yf\jYfjgfYhhYXY 
kZZWdd[bi[i_dij_jkj_ed[h+ Qeh[i WdWboi[ l_i[h) Wj Z[h el[hehZd[j aWd _Z[dj_\_Y[h[i jh[ \ehia[bb_][ 
j_b]Wd][ j_b _dZ]Wd]il[`b[Zd_d][d7 Z[d _d\ehc[h[dZ[) Z[d \ehb¦Xi\ehX[h[Z[dZ[ e] Z[d W\abWh[dZ[ 
e] kZ\ehia[dZ[ l[`b[Zd_d]+  

Nec Z[j \h[c] h W\ Z[j \¦b][dZ[) aWd l[`b[Zd_d] ^Wl[ cWd][ \ehc b e] d_l[Wk[h+ @d l_]j_] fe_d*
j[ [h) Wj i[blec l[`b[Zd_d] [h ceZjW][hZ[\_d[h[j 'l[`b[Zd_d][di ec\Wd] e] ZoXZ[ Z[\_d[h[i W\ 
ceZjW][h[di X[^el() l_i[h ZWjW) Wj Z[j [h W\]¦h[dZ[) Wj l[`b[Z[hd[ aWd dWl_][h[ c[bb[c \ehia[bb_*
][ j_b]Wd][ j_b l[`b[Zd_d] e] d[jef aWd j_bXoZ[ c[h[ e] W\ e] j_b de][j WdZ[j [dZ Z[j) Z[h [\j[h*
if¦h][i+  

D Z[jj[ aWf_j[b X[iah_l[h l_ \¦hij) ^lWZ Z[ jh[ j_b]Wd][ Z¡aa[h el[h c[Z ^[diod j_b _dZ^ebZ e] \e*
aki) l_ Z_iakj[h[h Z[ \ehia[bb_][ j_b]Wd][i l_]j_]^[Z) l_ fheXb[cWj_i[h[h) ec Z[ [h b_][ ^off_]j \e*
h[aecc[dZ[ Wbb[ ij[Z[h) e] l_ Wdib h) ^lWZ Z[j l_b ah¡l[) ^l_i [d kZZWdd[bi[i_dij_jkj_ed ][hd[ l_b 
WhX[`Z[ c[Z iWcjb_][ j_b]Wd][+  

+&( BUI JSUVOIPPMKI WMPKERKI WMP YINPIHRMRKIR 
?[ jh[ \ehia[bb_][ j_b]Wd][) l_ aWd _Z[dj_\_Y[h[ c[Z ^[diod j_b _dZ]Wd]il[`b[Zd_d][d) W\l_][h \hW 
^_dWdZ[d c[Z ^[diod j_b l[`b[Zd_d]iiWcjWb[hd[i \eaki e] _dZ^ebZ+ ?[ jh[ j_b]Wd][ [h7  
x ?[d _d\ehc[h[dZ[ l[`b[Zd_d] y ^leh Z[h [h \eaki f  Wj ]_l[ aedah[j _d\ehcWj_ed 
x ?[d \ehb¦Xi\ehX[h[Z[dZ[ l[`b[Zd_d] y ^leh Z[h [h \eaki f  c¦Z[j c[bb[c [][d kZZWdd[bi[ 

e] Xeh][h[d 
x ?[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] y ^leh Z[h [h \eaki f  Wj ij¦jj[ Xeh][h[d _ Wj \_dZ[ 

Z[d h[jj[ kZZWdd[bi[il[`+  

?[ jh[ j_b]Wd][ [h WdWboj_ia[ aWj[]eh_[h iaWXj f  XW]]hkdZ W\ Z[j iWcb[Z[ _dj[hl_[mcWj[h_Wb[+ O_b*
]Wd][d[ aWd _ fhWai_i l¡h[ c[h[ [bb[h c_dZh[ j_b ij[Z[ iWcj_Z_] _ l[`b[Zd_d]iiWcjWb[hd[+ D Z[j \¦b*



1- 

][dZ[ [h Z[ Ze] X[iah[l[j [da[bjl_i \eh Wj _dZ\Wd][ i¡h[][d^[Z[d l[Z ^l[h [da[bj j_b]Wd]+ FW*
f_jb[ji aWhZ_dWbfkdaj [h) Wj ^leh l[`b[Zd_d]iiWcjWb[h e\j[ l_b ec\Wjj[ X Z[ Z[d _d\ehc[h[dZ[ e] 
Z[d \ehb¦Xi\ehX[h[Z[dZ[ l[`b[Zd_d]) ikffb[h[i Z[h ][d[h[bj i`¡bZd[h[ c[Z Z[d W\abWh[dZ[ e] kZ*
\ehia[dZ[ l[`b[Zd_d]+ D Z[ \¦b][dZ[ W\id_j kZ\ebZ[i Z[j c[h[ Z[jWb`[h[j) ^lWZ Z[h b_]][h _ ^l[h [d*
a[bj j_b]Wd]+ 

0*-*- NSXZSR\W\U`aWZUO\U STaS_ PSV]c 
@d l_]j_] fe_dj[ [h) Wj l[`b[Zd_d] _aa[ akd ^Wh l¡hZ_) d h Wbb[ jh[ j_b]Wd][ _dZZhW][i+ Nec Z[j f *
f[][i _ \b[h[ _dj[hl_[m c[Z l[`b[Z[h[) b[Z[h[ e] Q@P*Y[dj[hY^[\[h) c  l[`b[Zd_d][di l¡hZ_ lkhZ[*
h[i f  ]hkdZbW] W\ Z[j X[^el) iec Z[d iaWb _c¦Z[aecc[+ Ie]b[ ]Wd][ [h aedah[j _d\ehcWj_ed 
\hW [d l[`b[Z[h W\ ijeh l¡hZ_ \eh Xeh][h[d) WdZh[ ]Wd][ ^Wh Xeh][h[d Xhk] \eh [d c[h[ ]hkdZ_] 
e] Z[jWb`[h[j l[`b[Zd_d]+ @d l[`b[Z[h [ai[cfb_\_Y[h[h7  

Nec l[`b[Z[h[d i_][h) ¦dia[h de]b[ Xeh][h[ Xbej _d\ehcWj_ed) c[di WdZh[ ¦dia[h ^`¡bf j_b Wj \_dZ[ 
[d do l[` _ Z[h[i b_l+ Q[`b[Zd_d]iiWcjWb[d jW][h W\i¡j _ Z_ii[ ¦dia[h) e] iWcjWb[d Z_\\[h[dj_[h[i e] 
\ehc[i [\j[h Xeh][hd[i X[^el+ H[Z WdZh[ ehZ Xb_l[h Z[h dWjkhb_]l_i _aa[ ][dd[c\¦hj [d bWd] e] 
]hkdZ_] l[`b[Zd_d]iiWcjWb[ c[Z Xeh][h[) iec kZ[bkaa[dZ[ ^Wh Xhk] \eh de]b[ \  \Wajk[bb[ efboi*
d_d][h+  

NSXZSR\W\U`aWZUO\U( \�_ PSV]cSa WYYS YS\RS`  
@d WdZ[d fe_dj[ [h) Wj kZZWdd[bi[il[`b[Zd_d] j_b leaid[ e]i  ec\Wjj[h l[`b[Zd_d] W\ Xeh][h[) Z[h 
ZoX[ij i[j _aa[ [h X[l_Zij[ ec) ^lWZ Z[ ^Wh X[^el \eh Wj l_Z[ \eh Wj aecc[ l_Z[h[+ Ie]b[ l[`b[Z[*
h[ X[h[jj[h ec) Wj Z[ `¡ldb_]j l[`b[Z[h Xeh][h[) Z[h [h kW\abWh[Z[ e] _aa[ l[Z) ^lWZ Z[ l_b+ ?[j 
aWd l¡h[ Xeh][h[) Z[h [h Xb[l[j b[Z_][) [bb[h Xeh][h[) Z[h ^Wh boij j_b Wj ia_\j[ ifeh) c[d _aa[ l[Z) 
^lWZ Z[ l_b [bb[h aWd+ D Z_ii[ j_b\¡bZ[ [h Z[j i¡hb_]j Z[d kZ\ehia[dZ[ e] W\abWh[dZ[ l[`b[Zd_d]) Z[h 
[h h[b[lWdj+ ?WjWcWj[h_Wb[j f[][h f ) Wj de]b[ l[`b[Z[h[ Wdl[dZ[h Z[dd[ j_b]Wd] _ c_dZh[ c b[*
ijea [dZ Z[ je WdZh[ jof[h W\ j_b]Wd][) e] Z[j [h [d fej[dj_[b fheXb[cWj_a) iec l_ _ Z[jj[ aWf_j[b 
W\ibkjd_d]il_ij l[dZ[h j_bXW][ j_b+ Ik i[h l_ d¡hc[h[ f  Z[ jh[ j_b]Wd][+ 

0*-*. =S\ W\T]_[S_S\RS cSXZSR\W\U q T]Yb` ^� Oa UWcS Y]\Y_Sa W\T]_[OaW]\ 
?[d \¦hij[ j_b]Wd] aWbZ[h l_ + ?[j [h [d ^[h*e]*dk*l[`b[Zd_d]) Z[h kZ*
ifh_d][h W\ Xeh][h[di X[^el \eh l_Z[d [bb[h _d\ehcWj_ed f  [j X[ij[cj j_Zifkdaj+ Aeaki _ Z[dd[ 
l[`b[Zd_d] [h Wj ]_l[ aedah[j[ efboid_d][h j_b Xeh][hd[ ec \n _dij_jkj_ed[di kZZWdd[bi[i* e] akh*



1. 

ikikZXkZ) akhikib¡d]Z[ e] *j_Zifkdaj) h[]b[h c[Z ^[diod j_b ¦aedec_ kdZ[h kZZWdd[bi[) Wd*
i¦]d_d]ifheY[Zkh[h c+c+ @d l[`b[Z[h i_][h ec Z[d Z[b W\ l[`b[Zd_d][d7  

Q[`b[Zd_d]iiWcjWb[d aWd Wbji  Zh[`[ i_] ec Wj ]_l[ Xeh][h[d de]b[ ^[bj if[Y_\_aa[ efboid_d][h+ 
?[d _d\ehc[h[dZ[ l[`b[Zd_d] aWd \_dZ[ ij[Z _ b¦X[j W\ [d iWcjWb[ iec _ el[dij [dZ[ [ai[cf[b+ 
?[d aWd e]i  \eh[]  el[h [*cW_b [bb[h j[b[\ed) ^leh l[`b[Z[hd[ X[ilWh[h Xeh][hd[i \Wajk[bb[ 
if¦h]ic b+ Fkhikii[ah[j¡h[h lWh[jW][h e]i  Z[dd[ jof[ l[`b[Zd_d]) i¡hb_]j f  [h^l[hlih[jj[Z[ 
kZZWdd[bi[i_dij_jkj_ed[h) `\+ aWf_j[b 0+ <\ if¦h][ia[cWkdZ[hi¦][bi[d \h[c] h Z[j iec d¡ldj) Wj 
_ifgiggY_fYh�fYf d� 10 " UZ XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ d� - " UZ ON<uYfbY 
_dZ] h _ Z[d _dZb[Z[dZ[ l[`b[Zd_d] W\ leaid[ ec kZZWdd[bi[ilWb]+ K  Wbb[ Z_ii[ _dij_jkj_ed[h Wd]_*
l[h h[fh¡i[djWdj[hd[ _ if¦h][ia[cWkdZ[hi¦][bi[d) Wj akhikii[ah[j¡h[hd[ ilWh[h f  if¦h]ic b 
ec aedah[j[ kZZWdd[bi[h f  kZZWdd[bi[i_dij_jkj_ed[d+  

Ie]b[ l_b c ia[ i¡jj[ if¦h]ic bij[]d l[Z) ec Z[dd[ \ehc \eh _d\ehcWj_ed e] efboid_d] aWd X[*
jhW]j[i iec l[`b[Zd_d]+ Q_ ^¡\j[h ei Ze] l[Z) Wj cWd][ kZZWdd[bi[i_dij_jkj_ed[h e] Q@P*Y[djh[ 
Z[\_d[h[h Z[j iec l[`b[Zd_d]+ ?[hkZel[h _dZ] h Z[dd[ l[`b[Zd_d]ij_b]Wd] iec d¡ldj e\j[ iec [d 
\WY[j W\ [d c[h[ ZoXZ[] [dZ[ l[`b[Zd_d]iiWcjWb[+ 

0*-*/ =S\ T]_Z�P`T]_PS_SRS\RS cSXZSR\W\U q T]Yb` ^� [�RSa [SZZS[ SUS\ 
bRRO\\SZ`S ]U P]_US_S\  

?[d WdZ[d j_b]Wd] j_b _dZ]Wd]il[`b[Zd_d][d X[j[]d[h l_ + 
?[dd[ l[`b[Zd_d] ^Wh \eaki f  Xeh][h[di ^[h*e]*dk*i_jkWj_ed) c[d f[][h e]i  \h[cWZ c[Z ^[d*
iod j_b h[Wb_ij_ia[ kZZWdd[bi[iiY[dWh_[h+ ?[dd[ l[`b[Zd_d] [h Y[djh[h[j ec) Wj l[`b[Z[h e] Xeh][h _ 
\¡bb[iiaWX W\Z¡aa[h e] lkhZ[h[h) ec Xeh][h[di b_l) _dj[h[ii[h e] \ehkZi¡jd_d][h fWii[h iWcc[d 
c[Z [d ]_l[d kZZWdd[bi[ e] [lj+ [j [\j[h\¦b][dZ[ [h^l[hl+  

?[dd[ jof[ l[`b[Zd_d] \_dZ[h ij[Z _ \ehX_dZ[bi[ c[Z X Z[ [h^l[hlikZZWdd[bi[h) <HP*akhi[h e] 
iXXUbbY`gYf d� ON<) I� hj�fg UZ ]bhYfj]Yk aYX jY^`YXYfY ZfU ON<uYfbY c[ XY Yf\jYfjgfYhhYXY 
kZZWdd[bi[i_dij_jkj_ed[h X_Z[h l_ c¡ha[ _) Wj Z[h [h je a[hd[fkdaj[h _ Z[d \ehb¦Xi\ehX[h[Z[dZ[ 
l[`b[Zd_d]iiWcjWb[+  

Aeh Z[j \¦hij[ \ehj¡bb[h l[`b[Z[h[ \hW X Z[ QP>uYf e] [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) Wj 
[d Z[b W\ Z[h[i _dZ]Wd]il[`b[Zd_d] ^WdZb[h ec Wj \  Z[d leaid[ Xeh][h j_b Wj h[\b[aj[h[ el[h) ec 
Z[d kZZWdd[bi[) iec kZXoZ[i f  Z[d f ]¡bZ[dZ[ _dij_jkj_ed) fWii[h j_b Xeh][h[di b_liecij¡d*
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Z_]^[Z[h+ ?[j aWd \n ^WdZb[ ec) ^lehl_Zj l[Zaecc[dZ[ ^Wh efXWad_d] \hW i_d fWhjd[h) [d f[h*
iedb_] ¦aedec_) Z[h aWd ^¡d][ iWcc[d c[Z kZZWdd[bi[) c+c+ ?[j [h h[b[lWdj[ if¦h]ic b) 
d[jef \ehZ_ leaid[ _ ceZi¡jd_d] j_b kd][ Wbb[h[Z[ ^Wh iaWXj i_] [j b_l c[Z X Z[ f[hiedb_][) ieY_W*
b[ e] ¦aedec_ia[ \ehfb_]j[bi[h e] \ehl[djd_d][h+ @d l[`b[Z[h \hW [d [h^l[hlikZZWdd[bi[ i_][h \n7  

Q[`b[Z[h[d \h[c^¡l[h Z[hc[Z) Wj Z[h) \ehZ_ Z[ leaid[ ^Wh de]b[ joZ[b_]j \ehia[bb_]Whj[Z[ b_liec*
ij¡dZ_]^[Z[h) aWd l¡h[ [aijhW X[^el \eh Wj W\i¦][) ec kZZWdd[bi[d [h Z[j h[jj[ lWb] \eh Z[c+ 
Q[`b[Z[h[ \hW [h^l[hlikZZWdd[bi[h j_b [h^l[hl) Z[h jhWZ_j_ed[bj ^Wh i aWbZj[ ia¡l[ WhX[`Zij_Z[h) \eh*
j¡bb[h _ \ehb¡d][bi[ ^[hW\) Wj _dZ]Wd]il[`b[Zd_d] aWd ec\Wjj[ h[\b[ai_ed[h el[h) ^lehZWd [d fhWa*
j_af[h_eZ[ e] [j [\j[h\¦b][dZ[ WhX[`Zib_l l_b ^¡d][ iWcc[d c[Z Z[ leaid[i \Wc_b_[b_l+  

Aeh Z[j WdZ[j \ehj¡bb[h l[`b[Z[h[ \hW QP>uYf e] [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) Wj Z[h _ 
_dZ]Wd]il[`b[Zd_d][d [h \eaki f  Wj ]¦h[ Z[j abWhj \eh Z[ leaid[) ^l_ba[ ahWl Z[h ij_bb[i _ \ehX_d*
Z[bi[ c[Z kZZWdd[bi[d+ ?[j aWd \n ^WdZb[ ec ahWl e] \ehl[djd_d][h j_b ijkZ_[Waj_l_j[j e] \W]b_]j 
d_l[Wk+ ?_ii[ ech Z[h lkhZ[h[h l[`b[Z[hd[) [h l_]j_][ Wj _jWb[i¡jj[) \ehZ_ Z[ leaid[ aWd ^Wl[ kh[W*
b_ij_ia[ \ehl[djd_d][h j_b Z[h[i [][d \ehc [d c[Z ^[diod j_b X Z[ Z[j \W]b_][ d_l[Wk e] cej_lWj_*
ed[d \eh \W]b_]j WhX[`Z[+ ?[ aWd \n jhe) Wj Z[ aWd abWh[ [d kZZWdd[bi[) iec Z[ _ h[Wb_j[j[d _aa[ 
cW]j[h \W]b_]j+ Q[`b[Z[h[ \hW [h^l[hlikZZWdd[bi[h d¡ld[h [dZl_Z[h[) Wj Z[ X[iah_l[h \eh Z[ leai*
d[) ^l_ba[ ahWl Z[h [h j_b Wj \_dZ[ [d fhWaj_afbWZi+  

PZ el[h Z_ii[ je a[hd[fkdaj[h) Z[h ] h f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[) [h Z[h) iec d¡ldj 
_ aWf_j[b 0) i¡hb_][ \eh^ebZ c[Z ^[diod j_b _dZ]Wd]il[`b[Zd_d][d f  QP>) iec l_ ^[d\¦h[h kdZ[h 
Z[d \ehb¦Xi\ehX[h[Z[dZ[ l[`b[Zd_d]ij_b]Wd]+ C[h [h Z[h [d l[`b[Zd_d]ifhWai_i) iec ^WdZb[h ec Wj 
\  QP>*kZZWdd[bi[d fbWdbW]j [\j[h Xeh][hd[i _dZ_l_Zk[bb[ X[^el y e] Z[hc[Z ]¦h[ aecX_dWj_e*
d[d W\ kZZWdd[bi[ e] Xeh][h[di X[^el i  ^[di_]jic¡ii_] iec ckb_]j+ QP>*l[`b[Z[h[ \ehj¡bb[h) 
Wj l[`b[Zd_d][d) [lj+ ikffb[h[j c[Z j[ij) ZWdd[h ]hkdZbW][j \eh Wj \  Xeh][h[d fbWY[h[j f  Z[j h[j*
j[ \W]b_][ d_l[Wk f  \n Wlk [bb[h ^\*[da[bj\W]) b_][iec l[`b[Zd_d][d ]¦h Z[j ckb_]j Wj iWcc[di¡j*
j[ [j ia[cW) iec fWii[h j_b Z[d [da[bj[ Xeh][h c[Z ^[diod j_b \W]) d_l[Wk e] j_c[jWb+  



10 

=eh][hd[ ^Wh dWjkhb_]l_i iWcc[d\WbZ[dZ[ _dj[h[ii[h c[Z _dij_jkj_ed[hd[ f  Z[jj[ fkdaj+ ?[ ¦d*
ia[h e]i  Wj \  [j kZZWdd[bi[i\ehb¦X) Z[h cWjY^[h Z[h[i b_l e] aecf[j[dY[h+ D _dj[hl_[m[d[ c[Z 
Xeh][hd[ X[c¡ha[h l_ i b[Z[i) Wj Z[j [h l_]j_]j \eh Z[c) Wj Z[ _dZb[Z[dZ[ \ h ]hkdZ_] _d\ehcWj_ed 
ec Z[d kZZWdd[bi[) Z[ [lj+ iaWb _ ]Wd] c[Z) e] Z[ ahWl) Z[h ^¦h[h c[Z j_b Z[j Wj ijWhj[ f  [d 
kZZWdd[bi[+ Ie]b[ W\ Z[ Xeh][h[) l_ jWbj[ c[Z) ^Wh \n efb[l[j [d \hkijhWj_ed c[Z ^[diod j_b _aa[ Wj 
l¡h[ Xb[l[j ab¡Zj ]eZj dea f  j_b kZZWdd[bi[d+ ?[j _bbkijh[h[h Z[jj[ [ai[cf[b \hW [j _dj[hl_[m 
c[Z [d Xeh][h) Z[h [h X[]odZj f  [d @PS*kZZWdd[bi[ j_b [b[ajh_a[h7  

Ddj[hl_[m[h7

=eh][h7

Ddj[hl_[m[h7

=eh][h7

=eh][h[d [h _ jl_lb ec) ^lWZ kZZWdd[bi[d [][djb_] _dZ[X¡h[h) iWcj_Z_] c[Z Wj ^Wd efb[l[h _aa[ Wj 
^Wl[ efd [j j_bijh¡aa[b_] l_Z[d ec Z[ \W]b_][ ahWl f  kZZWdd[bi[d+ @\j[h kZZWdd[bi[iijWhj efb[*
l[h ^Wd _aa[ Wj akdd[ ^edeh[h[ Z[ \W]b_][ ahWl) e] ^Wd \ehj¡bb[h) Wj [d ij¦hh[ l_Z[d ec ahWl[d[ 
l_bb[ ^Wl[ ]_l[j ^Wc ckb_]^[Z \eh Wj \ehX[Zh[ i_j \W]b_][ d_l[Wk _dZ[d kZZWdd[bi[iijWhj+ =eh][h[d 
[\j[hif¦h][h Z[hc[Z [d c[h[ ]hkdZ_] e] \ehX[h[Z[dZ[ l[`b[Zd_d]+  

0*-*0 =S\ OTYZO_S\RS ]U bRT]_`YS\RS cSXZSR\W\U q T]Yb` ^� Oa `a�aaS P]_US_\S W Oa 
TW\RS RS\ _SaaS bRRO\\SZ`S`cSX 

?[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] [h Z[d jh[Z`[ l[`b[Zd_d]ij_b]Wd]) l_ aWd _Z[dj_\_Y[h[+ 
C[h Xh_d][i Xeh][h[d j_b Wj a_]][ X Z[ XW]kZ e] \h[cWZ+ D ceZi¡jd_d] j_b Z[d \ehb¦Xi\ehX[h[*
Z[dZ[ l[`b[Zd_d] ^WdZb[h Z[dd[ j_b]Wd] _aa[ kZ[bkaa[dZ[ ec c¦Z[j c[bb[c Z[d [da[bj[ _dij_jk*
j_edi kZZWdd[bi[h e] Xeh][h[d+ Q[`b[Zd_d][d Xh_d][h _ ij[Z[j Xeh][h[d ^[bj _ Y[djhkc+ ?[h [h \e*
aki f  Z[j) l[Zaecc[dZ[ ^Wh c[Z _ XW]W][d) e] f  Z[ ckb_][ kZZWdd[bi[h y kW\^¡d]_]j W\ l[`*
b[Z[h[di _dij_jkj_ed y Z[h akdd[ l¡h[ Wajk[bb[+ D\¦b][ _dj[hl_[mkdZ[hi¦][bi[d [h [j W\ \ehc b[d[ 
c[Z l[`b[Zd_d][d l[Z Wj l¡h[ W\i¦][dZ[ Wj \  Xeh][h[d j_b Wj el[hl[`[) ^l_ba[d kZZWdd[bi[ e] 
^l_ba[j `eX l[Zaecc[dZ[ akdd[ j¡da[ i_]+ An i_][h [d l[`b[Z[h7 
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Q[`b[Zd_d][d ^WdZb[h Z[hc[Z ec Z[bi Wj  Xd[ ef \eh do[ ckb_]^[Z[h) Z[bi Wj ifeh[ Xeh][h[d _dZ 
f  Z[j) Z[h [h Z[d h[jj[ l[` \eh l[Zaecc[dZ[+ Q[`b[Z[hd[ \ehj¡bb[h) Wj Z[ W\abWh[h e] kZ\ehia[h 
Xeh][h[di X[^el) d h Z[j [h d¦Zl[dZ_]j+ @d l[`b[Z[h \ehj¡bb[h i ZWd ec i_d fhWai_i7  

?[hc[Z X[iah_l[h l[`b[Z[h[d) Wj c[jeZ[d [h ][dd[c if¦h]ic b e] Z_Wbe] c[Z Xeh][h[d Wj \_dZ[ 
\h[c j_b Xeh][h[di _dj[h[ii[h e] Wj ij¦jj[ Xeh][h[d _ Wj \_dZ[ Z[d kZZWdd[bi[il[`) Z[h b[Z[h j_b c *
b[j+ @d [\j[h\¦b][dZ[ Z_c[di_ed [h Wj Zh¦\j[) ec kZZWdd[bi[i¦dia[j e] Z[j [\j[h\¦b][dZ[ `eX [h 
[d h[[b ckb_]^[Z \eh Xeh][h[d kZ \hW l[Zaecc[dZ[i b_li\ehkZi¡jd_d][h+ 

@j [ai[cf[b f  [d i¡hb_] iWjid_d] f  W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] [h l[`b[Zd_d]il¡ha*
ij[Z[j f  <HP*Aod) iec X[iah_l[i d¡hc[h[ _ j[aijXeai[d f  d¡ij[ i_Z[+ 
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DINPIHRMRKVYtUOVWIH Ts 2=C%7[R 

K  <HP*Aod ^Wh [d ]hkff[ l[`b[Z[h[ _ [d  hh¡aa[ j_bXkZj _dij_jkj_edikW\^¡d]_] kZZWdd[bi[il[`b[Z*
d_d] j_b Wbb[ c[bb[c .5 e] 32  h+ Cl[h ZW] _ j_Zihkcc[j 5+--*.2+0- ^Wh cWd ckb_]^[Z \eh Wj h_d][ j_b 
l[`b[Zd_d]il¡haij[Z[ji ^ejb_d[ e] X[ij_bb[ j_Z) b_][iec cWd aWd Zkaa[ kWdc[bZj ef e] X[Z[ ec [d 
k\ehfb_]j[dZ[ iWcjWb[+ Dd_j_Wj_l[ji \[c l[`b[Z[h[ fWii[h l[`b[Zd_d]il¡haij[Z[j f  ia_\j+ 

>b UZ jY^`YXYfbY Zcfh�``Yf' Uh j�f_ghYXYh V`Yj cdfYhhYh' gca Z�`[Y UZ Uh aUb cdXU[YXY wYj X[^el \eh) 
Wj Z[h lWh [j ij[Z) ^leh leaid[ akdd[ ]  ^[d e] \  de][j ifWhh_d] e] de][j l[`b[Zd_d] c[Z ^[diod 
h]` Uh j�`[Y iXXUbbY`gYw) NX ZfU b�[`YcfXYbY ]bgh]hih]cbgiUZ\�b[][\YX' `][Yj�fX][\YX c[ [Ybg]X][ 
h[if[aj ¦dia[h l[`b[Z[hd[ f  <HP*Aod Wj _c¦Z[aecc[ Z[jj[ X[^el l[Z Wj j_bXoZ[ bWd][ l[`b[Zd_d]i*
gUahU`Yf' XYf hU[Yf iX[Ub[gdib_h ] XYb Yb_Y`hY) =Yf UZg�hhYg �b h]aY h]` \jYf gUahU`Y' aYb whU[Yf 
XYh `�b[YfY h]X' g� Vfi[Yf j] XYb h]X' XYf Yf b�XjYbX][w)

I[jef Z[j) Wj l[`b[Zd_d][d iaWb l¡h[ _dij_jkj_edikW\^¡d]_] e] Xh[Z) b¡]][h l[`b[Z[hd[ f  <HP*Aod 
ijeh l¡]j f + @d l[`b[Z[h X[iah_l[h Z[j i ZWd ^[h7 

Q[`b[Zd_d]iiWcjWb[hd[ f  <HP*Aod X¡h[h i b[Z[i fh¡] W\ Z[j) l_ ^Wh aWhWaj[h_i[h[j iec Z[d kZ\eh*
ia[dZ[ e] W\abWh[dZ[ j_b]Wd]) Z[h ^Wh \eaki f  Wj ^`¡bf[ Xeh][h[d _dZ f  Z[d h[jj[ kZZWdd[bi[il[` y
kWdi[j ^leh Z[d \¦h[h ^[d+  

Q[`b[Zd_d]il¡haij[Z[j f  <HP*Aod j_bXoZ[h _aa[ Xbej bWd][ l[`b[Zd_d]iiWcjWb[h) c[d e]i  aedah[j 
^`¡bf j_b \n Wj iah_l[ kZZWdd[bi[i* e] `eXWdi¦]d_d][h+ Q¡haij[Z[j ij_bb[h _ i ZWdd[ j_b\¡bZ[ [d Yecfk*
hYf h]` f�X][\YX' wc[ g� _caaYf j] c[ gdUffYf aYX XYa \Y`Y h]XYb' aYbg XY g_f]jYf c[ fYhhYf h]`w) H]*
i  Z[jj[ j_bXkZ [h efij [j) \ehZ_ l[`b[Z[hd[ efb[l[Z[) Wj Xeh][hd[ _aa[ ^WlZ[ [j ij[Z Wj ^[dl[dZ[ i_] 
\eh Wj \  ^`¡bf+ 

BZR`X�ZS S_ R_WcY_OTaS\ 
A_dWdi_[h_d][d W\ l[`b[Zd_d]il¡haij[Z[j [h ckb_]) \ehZ_ Z[ \[c l[`b[Z[h[ e]i  WhX[`Z[h iec \W]b¡h[h[ 
f  <HP*Aod+ ?[ iaWb i b[Z[i b[l[ ef j_b ijehj i[j iWcc[ kdZ[hl_id_d]idehc[h iec Z[h[i aebb[]W[h) 
iWcj_Z_] c[Z Wj Z[ lWh[jW][h l[`b[Zd_d]ief]Wl[h+ ?[ \ h Ze] [j j_bb¡] \eh Wj lWh[jW][ l[`b[Zd_d]i*
Zib_h]cbYb) B XYb ZcfV]bXY`gY Zcfh�``Yf Yb jY^`YXYf' Uh wb�f j] _Ub Z� j�f_ghYXYh h]` Uh _�fY' Yf XYh' 
ZcfX] j] Vf�bXYf Zcf XYhw) LUah]X][ aib_]]¦h aedij[bbWj_ed[d) Wj l[`b[Z[hd[ aWd i_ZZ[ _ l[`b[Zd_d]i*
l¡haij[Z[j e] \ehX[h[Z[ kdZ[hl_id_d]) i  Z[h _aa[ [h if_bZj_Z) ^l_i _d][d Xeh][h[ Zkaa[h ef \eh Wj \  
l[`b[Zd_d]+ J] c[Z [d k][djb_] dehc f  .2*/- X[i¦][dZ[ e] j[b[\edX[ilWh[bi[h l_b Z[jj[ e\j[ l¡h[ 
Wajk[bj+ 

'Ddj[hl_[m c[Z l[`b[Z[h \hW <HP*Aod(+ 
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D _dj[hl_[m[d[ c[Z Xeh][h[ ^¡\j[h l_ ei e]i  l[Z) Wj Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] 
aWd ^Wl[ fei_j_l _dZ\boZ[bi[ f  Z[ leaid[i kZZWdd[bi[ilWb]+ 

Aeh Z[j \¦hij[ \ehj¡bb[h Z[ Xeh][h[) iec j_biod[bWZ[dZ[ ^Wh ^W\j [d W\abWh[dZ[ e] kZ\ehia[dZ[ 
iWcjWb[ c[Z [d l[`b[Z[h) Wj Z[j ^Wh ^`kbf[j Z[c j_b Wj \_dZ[ [d [\j[hkZZWdd[bi[il[` e] Xb_l[ c[h[ 
i_ah[ c[Z ^[diod j_b lWb][j+ An \ehj¡bb[h [d Xeh][h) Wj Z[d ]hkdZ_][ l[`b[Zd_d]iiWcjWb[ ^`Wbf ^Wc 
j_b Wj jW][ ifh_d][j kZ _ kZZWdd[bi[+ 

Aeh Z[j WdZ[j dej[h[h l_ ei) Wj [d h¡aa[ Xeh][h[ _ _dj[hl_[m[d[ ojh[h) Wj Z[ ][hd[ l_bb[ ^Wl[ ^W\j 
[d ]hkdZ_][h[ e] c[h[ kZ\ehia[dZ[ l[`b[Zd_d]+ ?_ii[ Xeh][h[ \ehj¡bb[h) Wj Z[ l_bb[ ^Wl[ ¦dia[j) 
Wj Z[) _dZ[d Z[ ]_a _ ]Wd] c[Z Z[h[i kZZWdd[bi[) ^WlZ[ el[hl[`[j WdZh[ ckb_]^[Z[h ]hkdZ_][h[+ 
?[ efb[l[Z[ Ze] _aa[) Wj Z[j lWh ckb_]j Wj \  i ZWd [d l[`b[Zd_d] y e] Z[ l_Zij[ _aa[) ^leh Z[ 
iakbb[ efi¦][ Z[d+ @d Xeh][h) Z[h iec b[Z_] ^Wh efXhk]j ZW]f[d][h[jj[d) i_][h \n7  

@j Wif[aj) iec l_ ^¡\j[h ei l[Z _ _dj[hl_[m[d[ c[Z de]b[ W\ Xeh][hd[) [h) Wj Z[h[i lWb] W\ kZZWd*
d[bi[ iod[i Wj ^Wl[ [j l_ij fh¡] W\ j_b\¡bZ_]^[Z+ @d Xeh][h \ehj¡bb[h \n ec Wj ^Wl[ \kdZ[j i_d kZ*
ZWdd[bi[il[`) jYX Uh \ib h]`Z�`X][j]g g� wYb d^YWY ] jYbhYj�fY`gYh Sd� ^cVWYbhfYhT' \jcf XYf ghcX \[ 
h]` jc_gbYw c[ XYfZcf V`Yj ]bgd]fYfYh h]` Uh VY[mbXY d� \[) >h g�XUbj kZZWdd[bi[ilWb]  l¡h[ Z[j 
h[jj[ \eh Xeh][h[d) c[d fe_dj[d [h) Wj \b[h[ Xeh][h[ _aa[ iod[i Wj l¡h[ Xb[l[j fh¡i[dj[h[j \eh \eh*
ia[bb_][ ckb_]^[Z[h [bb[h kZ\ehZh[j c[Z ^[diod j_b Z[h[i \¦hij[ _dZiaoZ[bi[+ ?[j aWd Z[h\eh ^Wl[ [j 
fh¡] W\ j_b\¡bZ_]^[Z) e] lWb][d[ akdd[ c ia[ l¡h[ Xb[l[j alWb_\_Y[h[j ][dd[c l[`b[Zd_d]+  

+&) 5IR EJOPEUIRHI SK XHJSUVOIRHI YINPIHRMRK WMPF[HIV MOOI 
Ts EPPI MRVWMWXWMSRIU  

K  jl¡hi W\ Z[j iWcb[Z[ ZWjWcWj[h_Wb[ [h Z[j _¦`d[\WbZ[dZ[) Wj Z[j [h \ehia[bb_]j) ec Xeh][hd[ 
_i¡h c¦Z[h Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]+ ?[jj[ ^¡d][h iWcc[d c[Z) Wj Z[h _aa[ 
[h [j bel]_ld_d]ic¡ii_]j ]hkdZbW]) Z[h ij_bb[h ahWl ec) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ iaWb b[l[h[ 
[d l[`b[Zd_d]) iec [h fh¡][j W\ [d i ZWd j_b]Wd] '^l_i Z[h [h jWb[ ec [d MFQ,DFQ) _dZ[X¡h[h Z[j 
dWjkhb_]l_i [d W\abWh_d] e] lkhZ[h_d] W\ Z[d [da[bj[i aecf[j[dY[h(+ ?[j [h Z[h\eh _ iW][di dWjkh 
ef j_b Z[bi kZZWdd[bi[i_dij_jkj_ed[hd[i ijhWj[]_ e] fh_eh_j[h_d][h) Z[bi Z[d [da[bj[ l[`b[Z[hi \ehkZ*
i¡jd_d][h e] f[hiedb_][ h Z[hkc) Wj fh_eh_j[h[) ec Xeh][h[d iaWb j_bXoZ[i W\abWh[dZ[ e] kZ\eh*
ia[dZ[ l[`b[Zd_d]+ ?[j b[Z[h j_b if¦h]ic b[j ec) ^leh ef]Wl[d iaWb lWh[jW][i+ 
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?_Oc�_ OT P�RS _S``]b_QS_ ]U `a_OaSUW W T]_PW\RSZ`S [SR OTYZO_S\RS ]U bRT]_`YS\RS  
cSXZSR\W\U 
Ie]b[ jof[h W\ l[`b[Zd_d] i_]dWb[h[h [d ij¦hh[ iWdZiodb_]^[Z \eh Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ 
j_b]Wd]) \n  X[d l[`b[Zd_d] W\^ebZj W\ Q@P*Y[djh[ [bb[h efi¦][dZ[) _dZ_l_Zk[b l[`b[Zd_d] _ l_haiec*
^[Z[h+ H[d fe_dj[d [h Z[ikZ[d) Wj Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ j_b]Wd] e]i  [h l¡i[djb_]j jo*
Z[b_][h[ j_b ij[Z[ _ _dZ]Wd]il[`b[Zd_d][d f  de]b[ kZZWdd[bi[i_dij_jkj_ed[h) [dZ Z[d [h f  WdZh[+ 
D _dj[hl_[m[d[ ^¡\j[h l_ ei l[Z) Wj de]b[ l[`b[Z[h[ e] b[Z[h[ W\ l[`b[Zd_d] \h[c^¡l[h) Wj Z[d W\*
abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] _aa[ [h Z[h[i ef]Wl[+ @d aeehZ_dWjeh W\ l[`b[Zd_d][d f  [d 
[h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed i_][h \n7  

C[h \h[c^¡l[h aeehZ_dWjeh[d) Wj hebb[d c[Z Wj W\abWh[ Xeh][h[d c  b_]][ _ WdZ[j h[]_+ PZZWdd[b*
i[i_dij_jkj_ed[d ^Wh _\¦b][ aeehZ_dWjeh[d _aa[ ¦aedec_ia[ [bb[h f[hiedWb[c¡ii_][ h[iiekhY[h j_b Wj 
lWh[jW][ Z[dd[ jof[ l[`b[Zd_d]+ NWcj_Z_] \ehj¡bb[h aeehZ_dWjeh[d) Wj ^kd efb[l[h) Wj Xeh][h[ aWd 
l¡h[ \eh kW\abWh[Z[ c[Z ^[diod j_b Z[h[i kZZWdd[bi[i¦dia[) d h Z[ aecc[h j_b _dZ]Wd]il[`b[Z*
d_d] f  kZZWdd[bi[i_dij_jkj_ed y e]i  i[blec Z[ [lj+ ^Wh ceZjW][j l[`b[Zd_d] _ `eXY[djh[j+  

D \ehb¡d][bi[ ^[hW\ \ehj¡bb[h WdZh[ l[`b[Z[h[) Wj Z[ _aa[ ^Wh aWfWY_j[j 'Zli+ ^l[ha[d h[iiekhY[h [b*
`Yf _cadYhYbWYf& h]` Uh wghUfhY \Y`h ZfU VibXYbw' gca �b Zcfai`YfYf XYh) =Yh Yf _`Ufh' Uh XYh Yf Yb 
j_Zi* e] h[iiekhY[c¡ii_] fh_eh_j[h_d] Wj ][dd[c\¦h[ W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]) e] 
Z[j [h _aa[ [j \ehc[bj ahWl j_b kZZWdd[bi[i_dij_jkj_ed[hd[) Wj Z[ iaWb jW][ Z[dd[ ef]Wl[ f  i_] y [j 
d¡hb_]][dZ[ if¦h]ic b [h Ze]) ^l[c Z[h i  iaWb lWh[jW][ ef]Wl[d+  

9TYZO_S\RS ]U bRT]_`YS\RS cSXZSR\W\U q VcS[ `YOZ cO_SaOUS ]^UOcS\8 
Nf¦h]ic b[j ec) ^l[c Z[h ^Wh WdilWh[j \eh Z[d kZ\ehia[dZ[ e] W\abWh[dZ[ l[`b[Zd_d]) [h _aa[ 
Xb[l[j c_dZh[ Wajk[bj c[Z [j ij¦hh[ feb_j_ia \eaki f  kZZWdd[bi[) Xb+W+ W\ b[Z_][+ G_][ dk ij h kZ*
ZWdd[bi[i_dij_jkj_ed[hd[ e] Z[hc[Z Q@P*Y[djh[d[ \n el[h \eh [d do e] ij¦hh[ kZ\ehZh_d] _ ahW\j W\ 
X[ia¡\j_][bi[ih[\ehc[di aedi[al[di[h \eh b[Z_][ Xeh][h[+ @d Q@P*Y[dj[hY^[\ i_][h7  
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PZ\ehZh_d][d [h Wbji ) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ _ cWd][ j_b\¡bZ[ _aa[ ^Wh h[iiekhY[hd[ j_b) Wj 
l[`b[Z[hd[ W\abWh[h Xeh][h[ c[Z ^[diod j_b Z[d el[hehZd[Z[ h[jd_d] \eh Z[h[i l_Z[h[ \ehb¦X+ NWc*
j_Z_] ^Wh `eXY[dj[hc[ZWhX[`Z[hd[ _aa[ Wbj_Z Z[d d¦Zl[dZ_][ l_Z[d j_b Wj akdd[ ]_l[ [d _dZb[Z[dZ[ 
kZZWdd[bi[ic¡ii_] W\abWh_d]) Z[h W\Z¡aa[h Wbb[ ckb_]^[Z[h j_bijh¡aa[b_]j joZ[b_]j 'e] aehh[aj(+ 
?[j \h[c] h W\ aWf_j[b 4+  

Nf¦h]ic b[j [h Z[hc[Z) ^l_ba[d _dij_jkj_edijof[ Z[h \ehl[dj[i Wj lWh[jW][ ef]Wl[d+ ?[dd[ kabWh*
^[Z aWd \  aedi[al[di[h \eh Z[d [da[bj[ Xeh][h+ ?[j aWd l¡h[ il¡hj \eh Xeh][h[d Wj el[hiak[) 
^leh cWd iaWb ^[dl[dZ[ i_]) d h cWd ^Wh X[^el \eh W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]+  

EO\U`WUaSRS T]_RSZS T]_ W\`aWabaW]\S_\S cSR RS\ bRT]_R_S\RS ]U OTYZO_S\RS cSXZSR\W\U 
N[blec Z[h \hW [j _dij_jkj_ed[bj iodifkdaj aWd b_]][ ¦aedec_ia[ el[hl[`[bi[h XW] Wj W\^ebZ[ i_] \hW 
Wj fh_eh_j[h[ Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d]) aWd Z[h l¡h[ ]eZ c[d_d] _ Wj j¡da[ c[*
h[ bWd]i_]j[j+ ?[j X[c¡ha[h l_ \n _ _dj[hl_[m[d[ c[Z l[`b[Z[h[ \hW QP>+ C[h [h Z[h je \ehia[bb_][ 
f[hif[aj_l[h f ) _ ^l_ba[j ec\Wd] Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] iaWb _dZ]  _ QP>*
l[`b[Zd_d][d+  

�j f[hif[aj_l XbWdZj QP>*l[`b[Z[h[ e] aeehZ_dWjeh[h W\ l[`b[Zd_d][d [h) Wj Z[d W\abWh[dZ[ e] kZ*
\ehia[dZ[ l[`b[Zd_d] _aa[ X¦h l¡h[ ecZh[`d_d]ifkdaj[j _ QP>*l[`b[Zd_d]+ ?[j iaobZ[i) _\¦b][ l[`*
b[Z[hd[ e] aeehZ_dWjeh[hd[) Wj Xeh][hd[ [h c¦Zj ef j_b _dZ]Wd]il[`b[Zd_d][d f  QP>) \ehZ_ Z[ 
][hd[ l_b ]  f  QP> e] Z[h\eh dWjkhb_]l_i Wbjel[hl[`[dZ[ iaWb l[`b[Z[i c[Z ^[diod j_b Z[j ¦dia[+ 
>b jY^`YXYf g][Yf Zl5 w4+ " UZ XY Vcf[YfY' XYf _caaYf h]` cg' _caaYf' ZcfX] XY \Uf Yb ]bhYbh]cb 
ec Wj ]  ^[h+ K  Z[d c Z[ l[`b[Z[h l_ i[bl\¦b][b_] _dZ _ ^ki[j+w NWcj_Z_] X[c¡ha[h l_) Wj QP>*
l[`b[Z[h[ \ehj¡bb[h ec) Wj de]b[ Xeh][h[ [h kW\abWh[Z[ c[Z ^[diod j_b Z[h[i \h[cj_Z_][ kZZWdd[b*
i[i¦dia[h+ ?[ X[]odZ[h \n f  QP> c[Z kZZWdd[bi[if b¡] kZ[d h[[bb[ el[hl[`[bi[h ec) ^lWZ Z[ 
l_b c[Z Z[h[i kZZWdd[bi[) [bb[h c[Z kh[Wb_ij_ia[ \ehl[djd_d][h ec) ^lWZ Z[ aWd+ K  Z[d [d[ i_Z[ 
\h[c^¡l[h l[`b[Z[hd[ Wbji ) Wj Xeh][h[ aecc[h j_b _dZ]Wd]il[`b[Zd_d]) \ehZ_ Z[ ][hd[ l_b ]  f  
QP>+ K  Z[d WdZ[d i_Z[ \ehj¡bb[h Z[ iWcc[ l[`b[Z[h[ ec kW\abWh[Z[ Xeh][h[ _ l[`b[Zd_d][d+ ?[j 
f[][h f  [d kZ\ehZh_d] c[Z Wj \  \WijbW]j Z[ h[Wb_ij_ia[ \h[cj_Zic b [dj[d _ _dZ]Wd]il[`b[Zd_d][d 
[bb[h _ b¦X[j W\ j_Z[d f  QP>+  

I[jef de]b[ W\ Z_ii[ X[]hkdZ[bi[h b_]][h j_b ]hkdZ \eh Z[j WdZ[j f[hif[aj_l) iec \h[c] h W\ _dj[h*
l_[m[d[ c[Z QP>*l[`b[Z[h[) d[cb_]) Wj W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] iaWb if_bb[ [d Y[d*
jhWb hebb[ _ _dZ]Wd]il[`b[Zd_d][d7 <bb[h[Z[ l[Z _dZ]Wd][d j_b QP> iaWb Z[h iaWX[i [j joZ[b_]j c b 
\eh Z[d [da[bj[ Xeh][h c[Z ^[diod j_b) ^lWZ Wlk [bb[h ^\*[da[bj\W] iaWb b[Z[ \h[c j_b+ @d aeehZ_dW*
jeh \eh l[`b[Z[h[ f  QP> i_][h \n7  
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=[]hkdZ[bi[d \eh Z[dd[ _dj[dj_ed [h y kZ el[h Wj Z[j aWd ]Wld[ Z[d [da[bj[ akhi_ij y Wj Z[j ^Wh 
fei_j_l _dZ\boZ[bi[ f  Xeh][h[di cej_lWj_ed \eh Wj ][dd[c\¦h[ i_d kZZWdd[bi[ f  QP>) d h Z[h [h 
[j joZ[b_]j Wdl[dZ[bi[ii_]j[ c[Z kZZWdd[bi[d _ \ehc W\ [d ckb_] \h[cj_Z_] kZZWdd[bi[ e],[bb[h [j 
ckb_]j \h[cj_Z_]j `eX+ H[Z WdZh[ ehZ l_b Z[ h[iiekhY[h) Z[h _dZb[Zd_d]il_ij Wdl[dZ[i j_b Z[dd[ 
\ehc \eh l[`b[Zd_d]) e]i  akdd[ ]_l[ kZZWdd[bi[i_dij_jkj_ed[d \ehZ[b[ f  b¡d][h[ i_]j+ H[d _][d 
[h Z[j l_]j_]j Wj X[c¡ha[) Wj Z[j ah¡l[h [d i¡hb_] fh_eh_j[h_d]) [d i¡hb_] ijhWj[]_ e] i¡hb_][ 
hWcc[h ec l[`b[Zd_d][d \hW _dij_jkj_ed[hd[i i_Z[+ 

?]_`YSZZWUS _O[[S_ ]U cSXZSRS_Y][^SaS\QS_ 
I h hWcc[hd[) iec Z[j \h[c] h W\ aWf_j[b 0) [h i  \ehia[bb_][) iec Z[ [h) iaWX[h Z[j f  jl¡hi W\ 
_dij_jkj_ed[hd[ \ehia[bb_][ kZ]Wd]ifkdaj[h \eh Wj j_bXoZ[ Z[ \ehia[bb_][ jof[h W\ l[`b[Zd_d]+ An aWd 
Z[j ]¦h[ [d \ehia[b) ec Xeh][hd[ j_bXoZ[i  X[d l[`b[Zd_d]) e] ec kZZWdd[bi[i_dij_jkj_ed[d ^Wh 
[d feb_j_a \eh lWh_]^[Z[d W\ Z[d _dZb[Z[dZ[ l[`b[Zd_d]iiWcjWb[+ Cl_i cWd iec Xeh][h \n c¦Z[h 
ef f  [d _dij_jkj_ed) Z[h _aa[ ^Wh  X[d l[`b[Zd_d]) c[d j_bXoZ[h h Z]_ld_d] \hW akhikii[ah[j¡h[d 
ec _dij_jkj_ed[di []d[ Wajk[bb[ akhi[h _ akd j_ c_dkjj[h) [h i_jkWj_ed[d [d WdZ[d [dZ \eh Z[d Xeh*
][h) Z[h Zkaa[h ef j_b  X[d l[`b[Zd_d] f  [d kZZWdd[bi[i_dij_jkj_ed) ^leh [d kZZWdd[j l[`b[Z[h 
]_l[h l[Zaecc[dZ[ [d b¡d][h[lWh[dZ[ l[`b[Zd_d] c[Z j_Z j_b X Z[ W\abWh_d] e] kZ\ehiad_d] W\ 
ckb_][ 'kZZWdd[bi[i(l[`[+ 

@j WdZ[j l_]j_]j [b[c[dj _ Z[d _dZ]Wd]il[`b[Zd_d]) Z[h j_bXoZ[i) [h) ec Z[ [da[bj[ l[`b[Z[h[ X[*
i_ZZ[h j_bijh¡aa[b_] l_Z[d e] Z[ h[jj[ aecf[j[dY[h j_b Wj oZ[ \n W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Z*
d_d] W\ Xeh][h[d+ Nec Z[j \h[c] h W\ aWf_j[b 2) lkhZ[h[i Z[j _ if¦h][ia[cWkdZ[hi¦][bi[d) Wj 
cWd][ l[`b[Z[h[ cWd]b[h l_Z[d _dZ[d \eh d[jef ¦lh_][ kZZWdd[bi[i_dij_jkj_ed[hi kZZWdd[bi[ick*
b_]^[Z[h e] leaid[ Xeh][h[i l[`b[Zd_d]iX[^el+ Cl_i cWd iec l[`b[Z[h fh_c¡hj ^Wh a[dZiaWX j_b 
[di [][d kZZWdd[bi[i_dij_jkj_edi kZZWdd[bi[i* e] akhikickb_]^[Z[h e] _aa[ ^Wh j_bijh¡aa[b_] 
_dZi_]j _) ^lWZ Z[j l_b i_][ Wj l[`b[Z[ leaid[ Xeh][h[) aWd Z[j l¡h[ ]Wdia[ W\]¦h[dZ[ XWhh_[h[h \eh 
Wj l[`b[Z[ Xh[Zj e] _dij_jkj_edikW\^¡d]_]j+  



2- 

+&* ?TVXQQIUMRK 
<dWboi[d l_i[h) Wj Z[h XbWdZj kZZWdd[bi[i_dij_jkj_ed[hd[ [h jh[ \ehia[bb_][ j_b]Wd][ j_b l[`b[Zd_d] 
e] Z[hc[Z jh[ \ehia[bb_][ \eaki+ ?_ii[ efikcc[h[i _ \_]kh 0+ ?[d \¦hij[ j_b]Wd] [h 

) ^leh ecZh[`d_d]ifkdaj[j [h Wj ]_l[ aedah[j _d\ehcWj_ed j_b Xeh][h[d ec kZ*
ZWdd[bi[) h[]b[h c+c+ ?[d WdZ[d j_b]Wd] [h ) Z[h Zh[`[h i_] 
ec) ^lehZWd Xeh][h[di b_l e] Z[d if[Y_\_aa[ kZZWdd[bi[ fWii[h iWcc[d+ ?[d jh[Z`[ j_b]Wd] [h 

) ^leh iWcjWb[di c b [h Wj W\abWh[ ckb_]^[Z[hd[ iWc*
c[d c[Z Xeh][h[d e] \_dZ[ kZ W\) ^leh l[Zaecc[dZ[ ^Wh l¡h[j y e] ][hd[ l_bb[ ^Wl[ l¡h[j y
e] _aa[ c_dZij iaWb ^[d+ O_b]Wd][d[ aWd iWc[ai_ij[h[ _ \ehia[bb_]j ec\Wd] _dZ[d \eh iWcc[ l[`*
b[Zd_d]ii[WdY[) e] Xeh][hd[i X[^el e] \ehkZi¡jd_d][h [h kZ]Wd]ifkdaj[j \eh iWcjWb[di \eaki+ 
?e] [h Z[d W\abWh[dZ[ e] kZ\ehia[dZ[ l[`b[Zd_d] joZ[b_][h[ j_b ij[Z[ _ _dZ]Wd]il[`b[Zd_d][d f  
de]b[ kZZWdd[bi[i_dij_jkj_ed[h [dZ f  WdZh[+ 

?WUb_ / 
H^`b[[S_S\RS ][ RS a_S cSXZSR\W\U`aWZUO\US 

?[h [h _aa[ [j bel]_ld_d]ic¡ii_]j ahWl ec) Wj kZZWdd[bi[i_dij_jkj_ed[h iaWb j_bXoZ[ W\abWh[dZ[ e] 
kZ\ehia[dZ[ l[`b[Zd_d]+ Ie]b[ _dij_jkj_ed[h e] l[`b[Z[h[ fh_eh_j[h[h Z[dd[ ef]Wl[) e] WdZh[ ]¦h 
W\ X Z[ ijhWj[]_ia[ e] h[iiekhY[c¡ii_][  hiW][h _aa[+ ?[j X[joZ[h) Wj Z[j aWd l¡h[ [d j_b\¡bZ_]*
^[Z) ec Xeh][hd[ c¦Z[h Z[dd[ ^`¡bf e] ij¦jj[ _ \ehX_dZ[bi[ c[Z ^[dl[dZ[bi[d j_b kZZWdd[bi[i*
_dij_jkj_ed[hd[+ ?[j h[`i[h [j ][d[h[bj if¦h]ic b ec) ^l[c Z[h ^Wh WdilWh[j \eh Z[dd[ jof[ l[`*
b[Zd_d]+ 



2. 

2 Q[`b[Z[halWb_\_aWj_ed[h 

D Z[jj[ aWf_j[b ij_bb[h l_ iaWhfj f  l[`b[Z[hd[i alWb_\_aWj_ed[h+ FWf_jb[j X[boi[h f[hif[aj_l[h f ) ec 
jc_gYbjY^`YXYfbY d� `UbXYhg Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYf \Uf _cadYhYd*
Y[hd[ j_b Wj lWh[jW][ l[`b[Zd_d]ief]Wl[d) b_][iec l_ ]_l[h [j _dZXb_a _) ^lWZ Z[h lkhZ[h[i Wj l¡h[ 
l[`b[Z[hd[i Wajk[bb[ l_Z[diX[^el iWcj Z[h[i ckb_]^[Z[h \eh Wj efd  c[h[,do l_Z[d+ Q_ aWij[h 
Z[ikZ[d boi el[h \ehia[bb_][ f[hif[aj_l[h f ) ^lehZWd cWd aWd kZl_ab[ [d aecf[j[dj e] fhe\[ii_*
ed[b l[`b[Zd_d]+ FWf_jb[ji aedabki_ed[h ZhW][i f  XW]]hkdZ W\ if¦h][ia[cWZWjW e] ZWjW \hW _d*
j[hl_[m[d[ c[Z l[`b[Z[h[) Q@P*aedikb[dj[h) b[Z[h[ e] Q@P*Y[dj[hY^[\[h+  

Q[`b[Z[hd[) Z[h l[`b[Z[h leaid[ Xeh][h[ f  bWdZ[ji kZZWdd[bi[i_dij_jkj_ed[h) ^Wh _\¦b][ kdZ[hi¦*
][bi[d X[^el \eh c[h[ l_Z[d f  [d h¡aa[ ech Z[h+ ?[j ij[cc[h el[h[di c[Z aedabki_ed[d _ aW*
f_j[b 1) Z[h ib h \Wij) Wj ^l_i cWd iec _dij_jkj_ed l_b akdd[ j_bXoZ[ [d l[`b[Zd_d]) Z[h fej[dj_[bj aWd 
dWl_][h[ c[bb[c Z[ \ehia[bb_][ j_b]Wd][ _ _dZ]Wd]il[`b[Zd_d][d) [h Z[h Xhk] \eh f  Z[d [da[bj[ 
kZZWdd[bi[i_dij_jkj_ed Wj W\abWh[) ^l_ba[ hWcc[h) h[iiekhY[h e] aecf[j[dY[h Z[j ah¡l[h+  

A¦hij i[h l_ f  l[`b[Z[hd[i Wajk[bb[ l_Z[diX[^el e] Z[hd¡ij f ) ^l_ba[ ijhWj[]_[h j_b Wj fhe\[ii_edW*
b_i[h[ l[`b[Zd_d] Z[h ]¦h[i Xhk] W\ f  kZZWdd[bi[i_dij_jkj_ed[hd[+  

,&( DINPIHIURIV FILSY JSU YMHIR 
K  XW]]hkdZ WZ >O9ug gd�f[Yg_YaUibXYfg�[Y`gY j]gYf XYf g][ Yh bc[Yh i_`Ufh V]``YXY W\) ec l[`b[*
Z[hd[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ _ ZW] ^Wh Z[d d¦Zl[dZ_][ l_Z[d) [bb[h ec Z[ ^Wh X[^el \eh 
Wj Xb_l[ efalWb_\_Y[h[j+ ?[j [h il¡hj Wj aedabkZ[h[ [djoZ_]j c[Z ^[diod j_b Z[jj[+ O_b ][d]¡bZ ]_l[h 
if¦h][ia[cWkdZ[hi¦][bi[d [j X_bb[Z[ W\) Wj l[`b[Z[hd[ _Z[[bj i[j iaWb ^Wl[ l_Z[d _dZ[d \eh h[j \eh*
ia[bb_][ ech Z[h+  

Q_ iaWb _ Z[j \¦b][dZ[ i[ f ) ^leh Z[j lkhZ[h[i) Wj l[`b[Z[hd[ akdd[ ^Wl[ X[^el \eh c[h[ l_Z[d) 
e] Z[ikZ[d X[boi[ \ehia[bb[ c[Z ^[diod j_b) ^l_ba[d l_Z[d l[`b[Z[hd[ f  Z[ [h^l[hlih[jj[Z[ kZ*
XUbbY`gYg]bgh]hih]cbYf c[ ON<uYfbY jifXYfYg Uh \UjY VY\cj Zcf)
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Cleh l[`b[Z[h[ f  [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h lkhZ[h[i Wj l¡h[ h[bWj_lj ]eZj ab¡Zj 
f  j_b Wj l[`b[Z[ ec Z[h[i [][d kZZWdd[bi[i_dij_jkj_edi ckb_]^[Z[h e] j_b akdd[ X[dojj[ \ehia[bb_*
][ l[`b[Zd_d]ic[jeZ[h) [h ech Z[h iec leaid[i ¦aedec_ia[ ckb_]^[Z[h kdZ[h kZZWdd[bi[) h[b[*
lWdj[ bel[ e] h[]b[h _ \ehX_dZ[bi[ c[Z leaid[i Z[bjW][bi[ _ kZZWdd[bi[ iWcj leaid[ Xeh][h[i l[`*
b[Zd_d]iX[^el l_Z[diech Z[h) iec l[`b[Z[hd[ lkhZ[h[i Wj l¡h[ c_dZh[ l[bX[lWdZh[Z[ _+ ?[j l_i[h 
\_]kh 1+ 

?WUb_ 0  
>_VcS_c`_SaaSRS bRRO\\SZ`S`W\`aWabaW]\S_ &G 7 3/+30' 
B VcWZYS\ U_OR ]^ZScS_ Rb( Oa cSXZSRS_\S ^� RW\ bRRO\\SZ`S`W\`aWabaW]\ VO_ PSV]c T]_  
[S_S cWRS\ ][ T�ZUS\RS ][_�RS_ T]_ Oa Yb\\S cSXZSRS c]Y`\S ][ bRRO\\SZ`S`cOZU8  

Nec Z[j \h[c] h W\ \_]kh[d) lkhZ[h[h el[h ^WblZ[b[d W\ Z[ WZifkh]j[ [h^l[hlih[jj[Z[ kZZWdd[b*
i[i_dij_jkj_ed[h) Wj l[`b[Z[hd[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh X[^el \eh c[h[ l_Z[d ec ¦aedec_*
ia[ \eh^ebZ _ h[bWj_ed j_b kZZWdd[bi[) ec bel[ e] h[]b[h iWcj ec leai[dl[`b[Zd_d] ][d[h[bj+ C[hj_b 
aecc[h) Wj adWf ^WblZ[b[d lkhZ[h[h) Wj e]i  l[`b[Z[hd[i l_Z[d ec ¦lh_][ kZZWdd[bi[i_dij_jkj_e*
d[hi kZZWdd[bi[ickb_]^[Z[h ^Wbj[h+ 
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4 

2 

5 

./ 

.3 

- .- /- 0- 1- 2- 3- 4-

@][d kZZWdd[bi[i_dij_jkj_edi kZZWdd[bi[ickb_]^[Z[h

Q[`b[Zd_d]ic[jeZ[h

M[ZiaWX[h j_b aed\b_aj\obZj[ l[`b[Zd_d]iiWcjWb[h

�lh_][ kZZWdd[bi[i_dij_jkj_ed[hi kZZWdd[bi[ickb_]^[Z[h

Qeaid[ Xeh][h[i l[`b[Zd_d]iX[^el

M[b[lWdj[ bel[ e] h[]b[h

Qeaid[i ¦aedec_ia[ ckb_]^[Z[h kdZ[h kZZWdd[bi[

# 

D de][d ]hWZ D ^¦` ]hWZ
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K  ON<uYfbY Yf XYh ]a]X`Yfh]X Yb f�__Y UbXfY jY^`YXb]b[gcaf�XYf' iec l[`b[Z[hd[ _\¦b][ if¦h][*
ia[cWkdZ[hi¦][bi[d ^Wh X[^el \eh c[h[ l_Z[d ec+ H[di ON<uYfbY jifXYfYf' Uh jY^`YXYfbY [Yb[*
fY`h \Uf ZcX d� ON<ug Y[bY iXXUbbY`gYf' aYbYf XY' Uh jY^`YXYfbY aUb[`Yf j]XYb ca ghcfh gYh U``Y 
WdZh[ h[bWj[h[Z[ l[`b[Zd_d]i[cd[h+ ?[j ]¡bZ[h i¡hb_]j) ^lWZ Wd] h l_Z[d ec WdZh[ kZZWdd[bi[i*
_dij_jkj_ed[hi kZZWdd[bi[ickb_]^[Z[h) ^ dZj[h_d] W\ aed\b_aj\obZj[ iWcjWb[h) l[`b[Zd_d]ic[jeZ[h 
iWcj h[b[lWdj[ bel[ e] h[]b[h) `\+ \_]kh 2+ 

?WUb_ 1 
ON=nT` 'H 8 /3,/4(
B VcWZYS\ U_OR ]^ZScS_ Rb( Oa cSXZSRS_\S ^� RW\ bRRO\\SZ`S`W\`aWabaW]\ VO_ PSV]c T]_  
[S_S cWRS\ ][ T�ZUS\RS ][_�RS_ T]_ Oa Yb\\S cSXZSRS c]Y`\S ][ bRRO\\SZ`S`cOZU8 

?l jifXYfYf 3- " UZ ON<uYfbY' Uh jY^`YXYfb[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh Xhk] \eh c[h[ l_Z[d 
ec ¦lh_][ _dij_jkj_ed[hi kZZWdd[bi[ickb_]^[Z[h) e] 45 $ lkhZ[h[h) Wj Z[ _ ^¦` ]hWZ [bb[h _ de][d 
]hWZ ^Wh X[^el \eh c[h[ l_Z[d ec e] h[ZiaWX[h j_b Wj ^ dZj[h[ aed\b_aj\obZj[ iWcjWb[h+  

B[d[h[bj akdd[ Z[j i[ kZ) iec ec l[`b[Z[hd[ f  QP> _ ^¦`[h[ ]hWZ [dZ l[`b[Z[hd[ f  Z[ [h*
^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h ^Wh X[^el \eh efalWb_\_Y[h_d] \eh Wj akdd[ l[`b[Z[ leaid[ 
ec kZZWdd[bi[ilWb]+ ?[j [h _c_Zb[hj_Z il¡hj Wj aedabkZ[h[ Z[jj[ kZ \hW kdZ[hi¦][bi[di h[ikbjWj[h+ 

5 

2/ 

32 

26 

34 

23 

45 

.2 

4 

.. 

1 

// 

1 

- .- /- 0- 1- 2- 3- 4- 5- 6-

@][d kZZWdd[bi[i_dij_jkj_edi kZZWdd[bi[ickb_]^[Z[h

Qeaid[i ¦aedec_ia[ ckb_]^[Z[h kdZ[h kZZWdd[bi[

Qeaid[ Xeh][h[i l[`b[Zd_d]iX[^el

M[b[lWdj[ bel[ e] h[]b[h

Q[`b[Zd_d]ic[jeZ[h

M[ZiaWX[h j_b aed\b_aj\obZj[ l[`b[Zd_d]iiWcjWb[h

�lh_][ kZZWdd[bi[i_dij_jkj_ed[hi kZZWdd[bi[ickb_]^[Z[h

# 

D de][d ]hWZ D ^¦` ]hWZ
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?[h [h \n e]i  Z[d ckb_]^[Z) Wj X_bb[Z[j aWd l¡h[ kZjhoa \eh) Wj akhi_ijiWcc[di¡jd_d][d f  QP> 
Z[ i[d[h[  h ^Wh ¡dZh[j i_] 'c[Z \b[h[ \W]b_]j e] ieY_Wbj kZ\ehZh[Z[ akhi_ij[h() e] Wj l[`b[Zd_d]i*
ef]Wl[d Z[h\eh [h kdZ[h \ehWdZh_d]+ J] _ j_badojd_d] j_b Z[j [h Z[j \ehl[dj[b_]j) Wj QP> ^Wh [j ¦][j 
\eaki f ) Wj l[`b[Zd_d] [h [d aecfb[ai e] h[iiekhY[ah¡l[dZ[ ef]Wl[) Z[h \ehZh[h) Wj l[`b[Z[hd[ 
aedj_dk[hb_]j ab¡Z[i f  aecf[j[dY[c¡ii_]j+  

K  Z[d [d[ i_Z[ aWd cWd ^¡lZ[) Wj l[`b[Z[hd[ c  ^Wl[ X[^el \eh [j alWb_\_aWj_edib¦\j) d h [d i  
ijeh Z[b W\ kZZWdd[bi[i_dij_jkj_ed[hd[) iec Z[j \h[c] h W\ \_]kh 1 e] 2) Wd]_l[h) Wj l[`b[Z[hd[ _ 
^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh X[^el \eh c[h[ l_Z[d _dZ[d \eh Z[ f ]¡bZ[dZ[ ech Z[h+ Cl_i 
cWd \n X[jhW]j[h l[`b[Zd_d] iec [d fhe\[ii_ed) \n f  b_d`[ c[Z b¡][fhe\[ii_ed[d) [h Z[j kj_b\h[Zi*
ij_bb[dZ[ iec Xeh][h Wj c¦Z[ fhe\[ii_ed[bb[) Z[h akd j_bd¡hc[bi[il_ij ^Wh l_Z[d ec Z[ a[hd[ec*
h Z[h) Z[ WhX[`Z[h c[Z y _ Z[jj[ j_b\¡bZ[ l[`b[Z[h[) Z[h cWd]b[h l_Z[d ec Z[j) Z[ iaWb l[`b[Z[ Wd*
Zh[ ec+ K  Z[d WdZ[d i_Z[ [h Z[h [d h[bWj_lj ijeh Z[b W\ kZZWdd[bi[i_dij_jkj_ed[hd[) Z[h ^Wh ilWh[j 
wD bc[Yb [fUXw c[ ]__Y wD \�^ [fUXw) =Yh _Ub c[g� j�fY iXhfm_ Zcf Yb hUb_Y[Ub[ ca) Wj l[`b[*
Z[hd[ Wbj_Z aWd b¡h[ c[h[ ec Z[j) Z[ Wbb[h[Z[ l[Z de][j ec+ ?[hc[Z iW]j) Wj l[`b[Z[hd[ Wbb[h[Z[ 
[h aecf[j[dj[) c[d dWjkhb_]l_i akdd[ \  [d [dZdk ij¦hh[ l_Z[d+  

D \ehX_dZ[bi[ c[Z \_]kh 1 e] 2 X[c¡ha[h l_) Wj l[`b[Zd_d]ief]Wl[d c  Wdi[i \eh Wj l¡h[ aec*
fb[ai c[Z Z[d h¡aa[ W\ \ehia[bb_][ ech Z[h) iec l[`b[Z[hd[ _\¦b][ h[fh¡i[djWdj[hd[ ^Wh X[^el 
\eh c[h[ l_Z[d ec+ ?[j Zh[`[h i_] ec X Z[ l_Z[d ec [][d e] WdZh[ _dij_jkj_ed[hi kZZWdd[bi[h) 
l_Z[d ec h[][b]hkdZbW] e] leaid[i ¦aedec_ia[ ckb_]^[Z[h kdZ[h kZZWdd[bi[) l_Z[d ec l[`b[Z*
d_d]ic[jeZ[h e] l[`b[Zd_d] W\ leaid[ c+c+ NWcb[j i[j l_i[h Z[j) Wj h[fh¡i[djWdj[hd[ lkhZ[h[h) 
Wj l[`b[Z[hd[ _Z[[bj i[j XkhZ[ ^Wl[ l_Z[d ec [d h¡aa[ ech Z[h+ I h Z[h [h i  cWd][ ech Z[h) 
iec l[`b[Z[hd[ akdd[ ^Wl[ l_Z[d ec) [h Z[j if¦h]ic b[j) ec l[`b[Z[hd[ l_ha[b_] aWd ^Wl[ [d ijeh 
l_Z[d ec Z[c Wbb[) [bb[h ec Z[h [h X[^el \eh Wj \eaki[h[ f ) ^lWZ l[`b[Z[hd[ iaWb ^Wl[ _dZi_]j _ y
e] ^lehd h Z[h \n iaWb jh¡aa[i f  [j iWcWhX[`Z[ c[Z WdZh[ _dij_jkj_ed[h) ^[hkdZ[h `eXY[djh[) ec 
l[`b[Zd_d][d+  

?W if¦h][ia[cWkdZ[hi¦][bi[d l_i[h) Wj l[`b[Z[hd[ j_biod[bWZ[dZ[ ^Wh X[^el \eh c[h[ [bb[h do l_*
Z[d _dZ[d \eh \ehia[bb_][ l[`b[Zd_d]iech Z[h) [h Z[j _dj[h[iiWdj Wj i[ f ) ec Z[j iaobZ[i) Wj l[`b[*
Z[hd[ _aa[ ^Wh j_bijh¡aa[b_][ ckb_]^[Z[h \eh Wj l_Z[h[kZZWdd[ i_] e] Z[bjW][ _ \ehia[bb_][ \ehc[h 
\eh aecf[j[dY[kZl_ab_d]+ ?[j iod[i _c_Zb[hj_Z _aa[ Wj l¡h[ j_b\¡bZ[j+  

1*-*- JSZOaWca U]RS [bZWUVSRS_ T]_( Oa cSXZSRS_S YO\ PZWcS ]^YcOZWTWQS_Sa 
Jl[hehZd[j l_i[h kdZ[hi¦][bi[d) Wj kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Z[h[ ^Wh h[bWj_lj ]eZ[ ckb_]*
^[Z[h \eh Wj Xb_l[ efalWb_\_Y[h[j c[Z ^[diod j_b l[`b[Zd_d]+ AWaj_ia lkhZ[h[h ^[b[ 6- $ '\h[c] h 
_aa[ W\ jWX[bb[hd[( W\ h[fh¡i[djWdj[hd[) Wj Z[h f  Z[h[i _dij_jkj_ed _ ^¦` ]hWZ [bb[h _ de][d ]hWZ [h 
]eZ[ ckb_]^[Z[h \eh) Wj l[`b[Z[hd[ \ h Z[ \ehd¦Zd[ kZZWdd[bi[h e] akhi[h+ M[fh¡i[djWdj[hd[ 
ec\Wjj[h) `\+ W\id_j /+1) X Z[ c[ZWhX[`Z[h[ e] b[Z[h[+ OWX[b 4 l_i[h) ^lehZWd h[fh¡i[djWdj[hd[ 
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lkhZ[h[h ckb_]^[Z[hd[ \eh efalWb_\_Y[h_d] f  Z[h[i _dij_jkj_ed) \ehZ[bj f  WhX[`Zi\kdaj_ed iec 
^[d^ebZil_i c[ZWhX[`Z[h e] b[Z[h+ 

LOPSZ 3 
B VcWZYS\ U_OR cb_RS_S_ Rb( Oa RS_ ^� RW\ bRRO\\SZ`S`W\`aWabaW]\ S_ U]RS [bZWUVSRS_ T]_( 
Oa cSXZSRS_\S T�_ RS\ bRRO\\SZ`S SZZS_ RS Yb_`S_ W Oa cSXZSRS( `][ RS �\`YS_8 

@h^l[hlih[jj[j  
kZZWdd[bi[i_dij_jkj_ed 

QP> OejWb 

G[Z[h  
'd 9 2/( 

Daa[ b[Z[h 
'd 9 //( 

G[Z[h  
'd 9 /0( 

Daa[ b[Z[h  
'd 9 1( 

G[Z[h 
'd 9 42( 

Daa[ b[Z[h 
'd 9 /3( 

D ^¦` ]hWZ 23 $ 0/ $ 4- $ 2- $ 3- $ 02 $ 

D de][d ]hWZ 04 $ 1. $ 0- $ 2- $ 02 $ 1/ $ 

D c_dZh[ ]hWZ 5 $ /4 $ - $ - $ 2 $ /0 $ 

Nb[j _aa[ - $ - $ - $ - $ - $ - $ 

Nec Z[j \h[c] h W\ jWX[bb[d) lkhZ[h[h b[Z[h[ 'c ia[ _aa[ el[hhWia[dZ[( _ ^¦`[h[ ]hWZ [dZ _aa[*
b[Z[h[) Wj kZZWdd[bi[i_dij_jkj_ed[di l[`b[Z[h[ ^Wh ]eZ[ ckb_]^[Z[h \eh Wj Xb_l[ kZZWdd[bi[ic¡i*
i_]j efalWb_\_Y[h[j+ ?[jj[ [h ¢j W\ Z[ [d[ij[ if¦h]ic b _ if¦h][ia[cWkdZ[hi¦][bi[d) ^leh Z[h [h 
\ehia[b f ) ^lehZWd ^[d^ebZil_i b[Z[h[ e] _aa[*b[Z[h[ ^Wh X[ilWh[j if¦h]ic b[j) ^l_ba[j _ i_] i[bl 
[h _dj[h[iiWdj+ Nec c[ZWhX[`Z[h iod[i cWd Wbji ) Wj l[`b[Z[hd[ ^Wh adWf i  ]eZ[ ckb_]^[Z[h \eh 
efalWb_\_Y[h_d]) iec b[Z[hd[ iod[i) Z[ ^Wh+ <bb_][l[b ilWh[h h[fh¡i[djWdj[hd[ c[Z c[ZWhX[`Z[h*
XW]]hkdZ h[bWj_lj fei_j_lj c[Z ^[diod j_b ckb_]^[Z[hd[ \eh efalWb_\_Y[h_d]+ ?[j [h c[Z WdZh[ ehZ 
j_biod[bWZ[dZ[ _aa[) \ehZ_ l[`b[Z[hd[ cWd]b[h ckb_]^[Z[h \eh aecf[j[dY[kZl_ab_d]) Wj Z[h[i X[*
^el \eh c[h[ l_Z[d ec Z_l[hi[ l[`b[Z[hh[bWj[h[Z[ [cd[h [h kef\obZj+  

1*-*. EWRa ]cS_ VOZcRSZS\ OT bRRO\\SZ`S`W\`aWabaW]\S_\S Y_�cS_ cSXZSRS_bRRO\\SZ`S 
?[h [h [j bel]_ld_d]ic¡ii_]j ahWl ec kZZWdd[bi[ W\ c[ZWhX[`Z[h[) Z[h Wdi¡jj[i j_b Wj lWh[jW][ 
kZZWdd[bi[i* e] [h^l[hlil[`b[Zd_d] iec [d Z[b W\ \Wij^ebZ[bi[iWhX[`Z[j f  QP> e] [h^l[hlikZ*
ZWdd[bi[hd[+ ?[ aWd [dj[d ^Wl[ Z[ jh[ eXb_]Wjeh_ia[ ceZkb[h e] [j h[b[lWdj lWb]\h_j ceZkb f  Z_*
fbeckZZWdd[bi[d _ kZZWdd[bi[i* e] [h^l[hlil[`b[Zd_d]) fhe\[ii_ediXWY^[behkZZWdd[bi[d _ e\*
\[djb_] WZc_d_ijhWj_ed c[Z if[Y_Wb_i[h_d] _ kZZWdd[bi[i* e] [h^l[hlil[`b[Zd_d]  cWij[hkZZWd*
d[bi[d _ l[`b[Zd_d]+ ?[hkZel[h b[l[h j_Zb_][h[ l[`b[Zd_d]ikZZWdd[bi[h _ aecX_dWj_ed c[Z [h^l[hli*
[h\Wh_d] ef j_b kZZWdd[bi[iahWl[d[) `\+ j[aijXeai[d f  d¡ij[ i_Z[+ ?[ikZ[d aWd kZZWdd[bi[i_dij_*
jkj_ed[hd[ l[Z Wdi¡jj[bi[h W\l_][ \hW ahWl[d[) ^l_i Z[ ^Wh [d fbWd \eh) ^lehd h ahWl[d[ Xb_l[h ef*
\obZj+6
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DINPIHIUXHHERRIPVIU$ HIU OYEPMJMGIUIU WMP XHHERRIPVIV% SK  
IULYIUYVYINPIHRMRKIR VSQ IR HIP EJ JEVWLSPHIPVIVEUFINHIW Ts  
DC4 SK IULYIUYVXHHERRIPVIURI 

?[h [h \ehia[bb_][ kZZWdd[bi[h) iec l[`b[Z[h[) Z[h _dZ] h _ Wj lWh[jW][ kZZWdd[bi[i* e] [h^l[hlil[`*

b[Zd_d] iec [d Z[b W\ \Wij^ebZ[bi[iWhX[`Z[j f  QP> e] [h^l[hlikZZWdd[bi[hd[) aWd ^Wl[ \eh Wj b[l[ 

ef j_b belahWl[j ec l[`b[Z[hkZZWdd[bi[+ ?[ aWd \eh Z[j \¦hij[ ^Wl[ Z[ jh[ eXb_]Wjeh_ia[ ceZkb[h iWcj 

[j h[b[lWdj lWb]ceZkb \hW Z_fbeckZZWdd[bi[d _ kZZWdd[bi[i*) [h^l[hli* e] aWhh_[h[l[`b[Zd_d]+ PZ*

ZWdd[bi[d ^Wh l¡h[j kZXkZj i_Z[d /--4 e] kZXoZ[i _ ZW] f  \[c ZWdia[ fhe\[ii_edi^¦`iaeb[h8 Z[d 

iWcb[Z[ kZZWdd[bi[ [h dehc[h[j j_b [j  hil¡ha+ 

Aeh Z[j WdZ[j aWd l[`b[Z[hd[ ^Wl[ [d cWij[hkZZWdd[bi[ _ l[`b[Zd_d]+ J]i  cWij[hkZZWdd[bi[d ilW*

h[h j_b [j  hil¡ha+  

Aeh Z[j jh[Z`[ aWd l[`b[Z[hd[ ^Wl[ fhe\[ii_ediXWY^[behkZZWdd[bi[d _ e\\[djb_] WZc_d_ijhWj_ed c[Z 

if[Y_Wb_i[h_d] _ kZZWdd[bi[i* e] [h^l[hlil[`b[Zd_d]+ 

?[hkZel[h aWd l[`b[Z[hd[ ^Wl[ Z[d \¡bb[i l[`b[Z[hkZZWdd[bi[) iec lWh \ehb¦X[h[d \eh Z_fbeckZ*

ZWdd[bi[d _ kZZWdd[bi[i*) [h^l[hli* e] aWhh_[h[l[`b[Zd_d]+ PZZWdd[bi[d akdd[ jW][i _  h[d[ /--1*

-4 e] lWh dehc[h[j j_b [j ^Wblj  hil¡ha+ PZZWdd[bi[d Xb[l _djheZkY[h[j c[Z ^[dXb_a f  Wj W\b¦i[ Z[ 

j_Zb_][h[ _ Wbj /. i[ajehif[Y_\_aa[ l[`b[Z[hkZZWdd[bi[h e] *akhi[h+  

@dZ[b_] aWd l[`b[Z[hd[ ^Wl[ [d W\ Z[ j_Zb_][h[ l[`b[Z[hkZZWdd[bi[h _ aecX_dWj_ed c[Z c_d_ckc \[c 

 hi [h^l[hli[h\Wh_d]+ ?[ h[b[lWdj[ j_Zb_][h[ l[`b[Z[hkZZWdd[bi[h [h7 iaeb[* e],[bb[h kd]Zecil[`b[Z[h*

kZZWdd[bi[d '?WdcWhai G¡h[h^¦`iaeb[ c+\b+() leai[dl[`b[Z[hkZZWdd[bi[d '?WdcWhai G¡h[h^¦`iaeb[) 

?WdcWhai @h^l[hlif¡ZW]e]_ia[ G¡h[hkZZWdd[bi[ c+\b+() kZZWdd[bi[d iec kZZWdd[bi[i* e] [h*

^l[hlil[`b[Z[h l[Z [h^l[hliiaeb[hd[ 'j_Zb_][h[ X[d¡ldj ijkZ_[l[`b[Zd_d]( '?WdcWhai @h^l[hlif¡ZW*

]e]_ia[ G¡h[hkZZWdd[bi[() ijkZ_[l[`b[Z[hkZZWdd[bi[d \eh ijkZ_[l[`b[Z[h[ f  ]ocdWi_[h) ^\*akhi[h 

e] leai[dkZZWdd[bi[iY[djh[ 'PdZ[hl_id_d]ic_d_ij[h_[j() ]hkdZkZZWdd[bi[d \eh kZZWdd[bi[il[`b[Z[*

h[ _dZ[d \eh Wbc[d leai[dkZZWdd[bi[ 'PdZ[hl_id_d]ic_d_ij[h_[j() ijkZ_[l[`b[Z[hkZZWdd[bi[d l[Z Z[ 

l_Z[h[] [dZ[ kZZWdd[bi[h y ]hkdZakhiki e] \_h[ ceZkb[h 'PdZ[hl_id_d]ic_d_ij[h_[j(+  

'>WhbW O¦dZ[h E[ii_d] /--37 ) PZZWdd[bi[i]k_Z[d ec  

HWij[hkZZWdd[bi[ _ l[`b[Zd_d] e] PZZWdd[bi[i*) [h^l[hli* e] aWhh_[h[l[`b[Zd_d](+



24 

?[j [h Z[hc[Z [j ahWl) Wj l[`b[Z[h[ f  QP> e] [h^l[hlikZZWdd[bi[hd[ iaWb l¡h[ kZZWdd[Z[) d h 
Z[ _dZ] h _ \Wij^ebZ[bi[iWhX[`Z[j+ ?[jj[ ahWl ]¡bZ[h Ze] l[`b[Z[h[) Z[h WhX[`Z[h c[Z <HP+  

<\ jWX[b 5 \h[c] h Z[j) ^leh ijeh[ WdZ[b[ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ Z[h ah¡l[h) Wj Z[h[i l[`*
b[Z[h[ l[Z Wdi¡jj[bi[d iaWb ^Wl[ [bb[h f X[]odZ[ [d l[`b[Z[hkZZWdd[bi[+  

LOPSZ 4 
>_ RSa Sa Y_Oc ^� RW\ bRRO\\SZ`S`W\`aWabaW]\( Oa cSXZSRS_S `YOZ VOcS S\ 
cSXZSRS_bRRO\\SZ`S &SZZS_ ^�PSUe\RS S\'( \�_ RS PZWcS_ O\`Oa aWZ Oa cSXZSRS8 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 30( 

QP>  

'd 9 //( 

OejWb  

'I 9 52( 

EW 15 $ 40 $ 21 $ 

I[` 2/ $ /4 $ 13 $ 

wFYX  c[d[i [d kZZWdd[bi[) 
XYf _jU`]Z]WYfYf X]fY_hY h]` ^cVVYh gca jY^`YXYfw

MUVY` 3 j]gYf' Uh /3 " UZ XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ 2. " UZ ON<uYfbY \Uf Yh 
ahWl ec) Wj Z[h[i l[`b[Z[h[ iaWb ^Wl[ [bb[h f X[]odZ[ [d l[`b[Z[hkZZWdd[bi[) d h Z[ Xb_l[h WdiWj+ 
K  XW]]hkdZ W\ belahWl[j akdd[ Z[j kc_ZZ[bXWhj \ehl[dj[i) Wh U``Y ON<uYfbY j]``Y \UjY Yb jY^`[*
Z[hkZZWdd[bi[ iec ahWl+ Q_ [h Ze] \ehi_]j_][ c[Z Z[dd[ jebad_d]) ZW Z[h aWd l¡h[ \ehia[bb_][ 
[fibXY h]`' Uh ]__Y U``Y ON<uYf \Uf gjUfYh' Uh XYh Yf Yh _fUj aYX jY^`YXYfiXXUbbY`gY).-

H[Z ^[diod j_b Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h \eh^ebZ[h Z[j i_] iec d¡ldj i ZWd) Wj 
l[`b[Z[h[) Z[h Wdi¡jj[i j_b Wj l[`b[Z[ iec [d Z[b W\ \Wij^ebZ[bi[iWhX[`Z[j f  [h^l[hlikZZWdd[bi[h*
d[) iaWb ^Wl[ [d l[`b[Z[hkZZWdd[bi[) c[di Z[j _aa[ [h belX[ij[cj \eh l[`b[Z[h[ f  <HP+ <j akd 
15 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h _ if¦h][ia[cWkdZ[hi¦][bi[d ilWh[h) Wj l[`*
b[Z[h[d iaWb ^Wl[ [d l[`b[Z[hkZZWdd[bi[) d h Z[ Xb_l[h WdiWj) aWd iaobZ[i) Wj kZZWdd[bi[i_dij_jkj_*
ed[hd[ ilWh[h c[Z ^[diod j_b Z[ l[`b[Z[h[) Z[h [h WdiWj if[Y_\_aj j_b Wj l[`b[Z[ f  <HP+ 

NWcb[j i[j [h l_ Z[h\eh \ehi_]j_][ _ leh[i jebad_d] W\ jWX[b 5+ Q_ aWd  aedabkZ[h[) Wj kZZWdd[b*
i[i_dij_jkj_ed[hd[ kdZbWZ[h Wj b[l[ ef j_b belahWl[d[+ 
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NSXZSRS_\S S_ OZZS_SRS Y][^SaS\aS q RS_T]_ `Y�\\S` bRRO\\SZ`S ]cS_TZ�RWU 
?[ _dij_jkj_ed[h) iec _aa[ ah¡l[h) Wj Z[h[i l[`b[Z[h[ ^Wh [d l[`b[Z[hkZZWdd[bi[) ]_l[h \ehia[bb_][ 
X[]hkdZ[bi[h ^[h\eh+ C[d^ebZil_i 43 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h e] 34 $ 
UZ ON<uYfd[ iec  ah¡l[h) Wj Z[h[i l[`b[Z[h[ [h l[`b[Z[hkZZWdd[Z[) X[]hkdZ[h Z[j c[Z) Wj 
Z[h[i l[`b[Z[h[ ^Wh Z[ d¦Zl[dZ_][ aecf[j[dY[h+ ?e] d¡ld[h .2 $ W\ Z[ [h^l[hlih[jj[Z[ kZ*
ZWdd[bi[i_dij_jkj_ed[h) iec _aa[ ah¡l[h [d l[`b[Z[hkZZWdd[bi[ W\ Z[h[i l[`b[Z[h[) Wj cWd]b[dZ[ 
h[iiekhY[h f  Z[h[i _dij_jkj_ed 'e]i ( [h [d W\ ]hkdZ[d[ j_b) Wj kZZWdd[bi[ _aa[ ah¡l[i+ ?[jj[ 
b�jbYg ]__Y gca Yb [fibX \cg ON<uYfbY+..

NWcc[d^ebZj c[Z \_]kh 1 e] 2) Z[h l_i[h) Wj l[`b[Z[hd[ _\¦b][ if¦h][ia[cWkdZ[hi¦][bi[d cWd]*
b[h l_Z[d _dZ[d \eh [d h¡aa[ ech Z[h) [h Z[jj[ i¡hb_]j _dj[h[iiWdj7 H[di _ Wbj 41 $ W\ Z[ WZ*
gdif[hY iXXUbbY`gYg]bgh]hih]cbYf %XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYf) iec 
_aa[ ah¡l[h l[`b[Z[hkZZWdd[bi[( lkhZ[h[h) Wj l[`b[Z[hd[ ^Wh Z[ aecf[j[dY[h) Z[h [h X[^el \eh _ 
Z[h[i `eX iec l[`b[Z[h[) lkhZ[h[i Z[j iWcj_Z_] W\ [d X[c¡ha[bi[il¡hZ_] ijeh WdZ[b W\ kZZWdd[b*
i[i_dij_jkj_ed[hd[) `\+ \_]kh 1 e] 2) Wj l[`b[Z[hd[ cWd]b[h l_Z[d _dZ[d \eh [d h¡aa[ l[`b[Zd_d]ih[*
bWj[h[Z[ ech Z[h./+  

?[h j[]d[h i_] Z[hc[Z [j _aa[ ^[bj [djoZ_]j X_bb[Z[ W\) ec kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Z[h[ 
^Wh Z[ aecf[j[dY[h e] Z[d l_Z[d) Z[h iaWb j_b \eh Wj l[`b[Z[ leaid[ ec lWb] W\ kZZWdd[bi[+ ?[h [h 
Ze] _aa[ jl_lb ec) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ lkhZ[h[h) Wj l[`b[Z[hd[ f  cWd][ ech Z[h akdd[ 
ijoha[ Z[h[i l_Z[d e] aecf[j[dY[h) c[d ec lkhZ[h_d][hd[ [h kZjhoa \eh [d ijh¡X[d [\j[h Z[d 
X[Zij[ ijWdZWhZ) [bb[h ec Z[h [h jWb[ ec fh[ii[h[dZ[ aecf[j[dY[cWd]b[h e] *X[^el) [h il¡hj Wj 
i_][+ ?WjW l_i[h) Wj l[`b[Zd_d] W\ leaid[ aWd fhWaj_i[h[i f  cWd][ \ehia[bb_][ c Z[h 'i[ Xb+W+ aWf_*
j[b 1() e] ef]Wl[di lWh_[h[dZ[ ec\Wd] ij_bb[h dWjkhb_]l_i \ehia[bb_][ ahWl j_b l[`b[Z[hd[i l_Z[d e] 
aecf[j[dY[h+ DZ[[bj i[j iaWb l[`b[Z[hd[ ^Wl[ [d c[][j ijeh l_Z[d e] [d bWd] h¡aa[ aecf[j[dY[h) 
c[d [d l_]j_] ef]Wl[ \eh _dij_jkj_ed[hd[ c  l¡h[ Wj Z[\_d[h[) ^lWZ l[`b[Z[hd[ ^Wh X[^el \eh Wj 
l_Z[ \eh Wj akdd[ b¦i[ Z[ ef]Wl[h) iec cWd ¦dia[h) Wj l[`b[Zd_d][d iaWb lWh[jW][+  
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ClehZWd cWd [h [bb[h Xb_l[h [d aecf[j[dj l[`b[Z[h) \_dZ[i Z[h \ehia[bb_][ ^ebZd_d][h j_b+ D Z[j \¦b*
][dZ[ fh¡i[dj[h[h l_ jh[ c[jeZ[h) Z[h _ ZWjWcWj[h_Wb[j jh¡Z[h \h[c iec \WhXWh[ l[`[ j_b Wj oZ[ 
aecf[j[dj e] fhe\[ii_ed[b leai[dl[`b[Zd_d]+ 

,&) 7SUVOIPPMKI VWUEWIKMIU WMP TUSJIVVMSREPMVIUMRK EJ  
YINPIHRMRKIR 

D\¦b][ Z[dd[ WdWboi[ [h Z[h cWd][ c Z[h Wj kZ\obZ[ hebb[d iec fhe\[ii_ed[b l[`b[Z[h f ) e] Z[h*
c[Z [h Z[h e]i  cWd][ c Z[h Wj ijoha[ l[`b[Zd_d][d e] l[`b[Z[hd[i aecf[j[dY[h f + K  jl¡hi W\ 
h[ikbjWj[hd[ \hW if¦h][ia[cWkdZ[hi¦][bi[d e] _dj[hl_[m[d[ c[Z l[`b[Z[h[) Q@P*aedikb[dj[h) b[*
Z[h[ e] Q@P*Y[dj[hY^[\[h i[h l_ jh[ el[hehZd[Z[ ijhWj[]_[h j_b efalWb_\_Y[h_d] e] fhe\[ii_edWb_i[*
h_d] W\ l[`b[Zd_d][d7  
.+ ?[j l[`b[Zd_d]i\W]b_][ b¦\j7 Q[`b[Zd_d][d e] l[`b[Z[hd[i aecf[j[dY[h ijoha[i l[Z Wj ]_l[ _d*

ij_jkj_ed[di l[`b[Z[h[ [d l[`b[Z[hkZZWdd[bi[+ 
/+ ?[j \W]b_]j \ehWdah[Z[ b¦\j7 Q[`b[Zd_d][d ijoha[i e] kZl_ab[i _][dd[c [d ieb_Z \ehWdah_d] _ 

Z[ \W]b_][ XhWdY^[h) e] l[Z Wj l[`b[Z[hd[ ^Wh [j ]eZj a[dZiaWX j_b c b]hkff[hd[+ 
0+ ?[j iWcWhX[`Zi\eaki[h[Z[ b¦\j7 Q[`b[Zd_d][di ijoha[ aecc[h j_b kZjhoa _ iWcWhX[`Z[j e] 

\ehX_dZ[bi[hd[ c[bb[c _dij_jkj_ed[hd[) iec ic_Z_]]¦h el[h\¦hi[b W\ l_Z[d) l[`b[Z[h[ e] Z[b*
jW][h[+ 

>[djhWbj _ Z_iakii_ed[d W\) ec Z[ \ehia[bb_][ ijhWj[]_[h X_ZhW][h j_b l[`b[Z[hd[i ZW]b_][ fhWai_i) ij h 
el[hl[`[bi[d ec) ^lWZ l[`b[Zd_d][di fh_c¡h[ \ehc b [h) `\+ aWf_j[b 1+ D Z[j \¦b][dZ[ kZ\ebZ[i Z[ 
jh[ ijhWj[]_[h) iec _aa[ iaWb i[i iec ][di_Z_]j kZ[bkaa[dZ[) c[d iec l_ WdWboj_ia WZia_bb[h \eh Wj 
[aifb_Y_j[h[ Z[ \ehia[bb_][ kdZ[hb_]][dZ[ Wh]kc[dj[h+ D ZWjWcWj[h_Wb[j ^Wh l_ Z[ikZ[d _Z[dj_\_Y[h[j 
[d j[dZ[di j_b) Wj cWd iWji[h f  ¢d W\ ijhWj[]_[hd[ \h[c \eh f  Wbb[ jh[+  

1*.*- =Sa cSXZSR\W\U`TOUZWUS Z�Ta6 p?] [�`T` T` [�`T`cSSP]]Tb) ^V T] dTY[TST` T` 
dTY[TST`cSSP]]Tb"p

PZiW]d[j _ Z[jj[ W\id_ji el[hiah_\j ijWcc[h \hW [d l[`b[Z[h) Z[h kZjhoaa[h [d j_bXW][l[dZ[dZ[ fe*
_dj[ XbWdZj [d ]hkff[ W\ leh[i _d\ehcWdj[h) d[cb_] Wj l[`b[Z[hkZZWdd[bi[d \¦h[h j_b if[Y_Wb_i[h_d] 
W\ l[`b[Zd_d][d e] X_ZhW][h j_b [d ^¦`[h[ alWb_j[j W\ l[`b[Zd_d]iiWcjWb[hd[+ ?[hc[Z \h[c^¡l[i 
Z[d _dZ^ebZic¡ii_][ \ehZ[b l[Z Z[j belX[ij[cj[ ahWl) Z[h ]¡bZ[h \eh l[`b[Z[h[) Z[h _dZ] h _ \Wij*
^ebZ[bi[iWhX[`Z[j f  QP>uYf e] [h^l[hlikZZWdd[bi[h+ G[Z[h[ e] l[`b[Z[h[ \h[c^¡l[h Xb+W+) Wj l[`*
b[Z[hkZZWdd[bi[d X_ZhW][h j_b) Wj7 
x Q[`b[Z[hd[ \ h [j  Wj l[`b[Z[ kZ \hW+ ?[jj[ X_ZhW][h j_b [d [diWhj[j l[`b[Zd_d]) 

^leh Xeh][h[d _aa[ efb[l[h Wj \  \ehia[bb_][ ilWh) Wbj [\j[h ^l[c l[Zaecc[dZ[ idWaa[h c[Z+ 
x Q[`b[Z[hd[ efd h) ^lWZ Z[h ecjWb[i iec [j ) Zli+ [d [ld[ j_b Wj _dZZhW*

][ l[`b[Zd_d]ij[eh_ e] i[ f  Xeh][h[di i_jkWj_ed \hW [j c[h[ el[hehZd[j f[hif[aj_l+ 
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x Q[`b[Z[hd[ efd h [j  e] Z[ji efXo]d_d]+ ?[jj[ 
]Wld[h ckb_]^[Z[d \eh Wj oZ[ Xh[Z e] _dij_jkj_edikW\^¡d]_] l[`b[Zd_d]+ 

x Q[`b[Z[hd[ b¡h[h Wj ) Z[h aWd ^`¡bf[ Xeh][h[d j_b Wj Xb_l[ W\abW*
h[j c[Z ^[diod j_b lWb] W\ kZZWdd[bi[+ 

x Q[`b[Z[hd[ ab¡Z[i f  j_b Wj ) \n c[Z fioa_ia i hXWh[ 
[bb[h W]]h[ii_l[ Xeh][h[+ 

@d l[`b[Z[h \hW [j QP> lkhZ[h[h \n _ \¦b][dZ[ Y_jWj) Wj [d l[`b[Z[hkZZWdd[bi[ ]Wdia[ [da[bj [h 
d¦Zl[dZ_] \eh Wj akdd[ l[`b[Z[ leaid[ ec kZZWdd[bi[ilWb]7 

?[dd[ l[`b[Z[h \ehX_dZ[h Wbji  l[`b[Zd_d] c[Z [j \W] _ i_] i[bl) iec Z[j ah¡l[h i¡hb_][ aecf[*
j[dY[h Wj lWh[jW][+ Q[`b[Zd_d] aWd \hW Z[jj[ f[hif[aj_l _aa[ lWh[jW][i W\ ^l[c iec ^[bij) c[d 
X¦h lWh[jW][i W\ [d kZZWdd[j l[`b[Z[h+  

@d l[`b[Z[h \hW [d [h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed _dZZhW][h iWcc[ f[hif[aj_l) _Z[j ^kd X[*
iah_l[h) Wj l[`b[Z[hkZZWdd[bi[d ^Wh X_ZhW][j j_b [j ^¦`[h[ WdWboi[d_l[Wk _ ^[dZ[i l[`b[Zd_d] y [j 
l[`b[Zd_d]i\W]b_]j b¦\j) ec cWd l_b+ Ckd ilWh[h \¦b][dZ[ f  if¦h]ic b[j ec) ^l_ba[ \ehZ[b[ Z[h [h 
l[Z Wj l¡h[ l[`b[Z[hkZZWdd[j7 

?[j [h _aa[ Wbb[ l[`b[Z[h[ e] b[Z[h[) Z[h [h W\ Z[dd[ ef\Wjj[bi[) ^l_ba[j \h[c] h W\ Z[j \¦b][dZ[ 
W\id_j+ D WdZh[ l[`b[Z[h[i 'e] b[Z[h[i( efj_a aWd [d l[`b[Z[hkZZWdd[bi[ _ de]b[ ^[di[[dZ[h b_][*
\h[c W\ij[Zaecc[ [d \ehc \eh \h[cc[Z]¦h[bi[ el[h \eh l[`b[Z[hef]Wl[d e] l[`b[Zd_d][di c b*
]hkff[+  



3. 

1*.*. =Sa TOUZWUa T]_O\Y_SRS Z�Ta6 YS\R`YOP bX[ U^[Z) pST` WP` d�`Tb X 0@ X /2 �`p
<dZh[ kZZWdd[bi[i_dij_jkj_ed[hi b[Z[h[) l[`b[Z[h[ c+\b+ [\j[hif¦h][h _c_Zb[hj_Z WdZh[ l[`b[Z[haec*
f[j[dY[h [dZ Z[c Z[ c[d[h) [d Z_fbec* [bb[h cWij[hkZZWdd[bi[ _ l[`b[Zd_d] aWd X_ZhW][ c[Z+ 
C[h lkhZ[h[i Z[j l_]j_]ij[ \n Wj l¡h[ l[`b[Z[hd[i a[dZiaWX j_b i¡hb_][ \W]b_]^[Z[h) l_haiec^[Zi*
a[dZiaWX e] [ld[d j_b Wj l¡h[ f  ec]Wd]i^¦`Z[ c[Z c b]hkff[d y e] Z[j b¡h[h cWd _aa[ d¦Z*
l[dZ_]l_i ][dd[c kZZWdd[bi[) boZ[h de]b[ W\ Wh]kc[dj[hd[+

I[jef \ehZ[b[d l[Z Wj ^Wl[ [j \W]b_]j a[dZiaWX j_b kZZWdd[bi[iech Z[j efd i \b[h[ ij[Z[h) l[Z Wj 
cWd kZZWdd[h \W]b¡h[h[ j_b Wj Xb_l[ l[`b[Z[h[) i  Z[ f  Z[d c Z[ aWd aecX_d[h[ aecf[j[dY[hd[ 
_ Z[h[i l[`b[Zd_d]+ D Z[jj[ W\id_j iaWb l_ aehj i[ d¡hc[h[ f  hWj_edWb[hd[ XW] Z[jj[+ 

@d Q@P*Y[dj[hY^[\ \ehj¡bb[h ec i_j iod f  Z[ fhe\[ii_ed[bb[ l[`b[Z[h[ y Zli+ l[`b[Z[hkZZWdd[Z[ 
'\kbZj_Zi(l[`b[Z[h[7 

N[d[h[ _ _dj[hl_[m[j kZZoX[h Q@P*Y[dj[hY^[\[d) Wj ^Wd c[Z Wj akdd[ h[bWj[h[ i_] c[d[h \¦b][d*
Z[7 

?[dd[ Q@P*Y[dj[hY^[\ b¡]][h l¡]j f ) Wj l[`b[Z[hd[ y e] c ia[ _i¡h Q@P*aedikb[dj[hd[ y _d*
Z[d \eh ^Wdi Q@P*Y[dj[hech Z[ ^Wh [d \W]b_] [h\Wh_d]iXW]]hkdZ) Z[h ij[cc[h el[h[di c[Z [h\W*
h_d][hd[ ^ei XY Vcf[YfY' XY g_U` jY^`YXY) w=Yh Yf \Y`h UZ[�fYbXY Zcf Uh _caaY ] �^Yb\�^XY'w iZ*
jWb[h ^Wd+ D \ehX_dZ[bi[ c[Z if¦h]ic b[j ec) ^lehl_Zj \n [d Z_fbeckZZWdd[bi[ _ l[`b[Zd_d] _aa[ 
aWd \kd][h[ iec [j \ehZ[`U[h][h gidd`YaYbh h]` ZU[`][ j]XYb' g`�f \Ub XYgiXYb ZUgh' Uh wXYh j�h*
ij[) Z[h aWd ia[ \eh Z[ c[dd[ia[h) l_ ^Wh c[Z Wj ]¦h[) Yf' Uh XYh V`]jYf Zcf U_UXYa]g_w) =YhhY 
iodifkdaj Xb[l b_][b[Z[i kZjhoaj W\ de]b[ W\ [h^l[hliiaeb[l[`b[Z[hd[+ @d W\ Z[c \ehjWbj[) Wj ^Wdi 
\ehY[ iec l[`b[Z[h [h Wj l¡h[ [aif[hj _ i_j \W] y _aa[ _ l[`b[Zd_d]+ 



3/ 

PZl_ab_d] W\ l[`b[Z[haecf[j[dY[h jW][h Wbji  _dZ[d \eh Z[dd[ \ehij [bi[ W\i¡j _ Z[j if[Y_\_aa[ 
\W]i \W]b_][ _Z[dj_j[j+ @d ]eZ l[`b[Z[h iaWb ^Wl[ j¡j \¦b_d] c[Z e] akdd[ \ehabWh[) ^lWZ kZZWd*
d[bi[d e] \W][j [bb[h \W][d[ hkcc[h) e] ^Wl[ [j _dZ] [dZ[ a[dZiaWX j_b kZl_ab_d][d _dZ[d \eh Z[ 
`eXech Z[h) iec \W][j [h h[jj[j ceZ+ ?[j ]_l[h _\¦b][ Z_ii[ h[ifedZ[dj[h b[]_j_c_j[j+  

?[h [h i b[Z[i _aa[ [d [djoZ_] \ehij [bi[ W\) Wj l[`b[Z[hkZZWdd[bi[ e] *efalWb_\_Y[h_d] ]Wld[h kZ*
ZWdd[bi[il[`b[Zd_d][d j_b leaid[+ Nec Z[j \h[c] h W\ el[dij [dZ[) [ai_ij[h[h Z[h de]b[ ij[Z[h [d 
\ehij [bi[ W\) Wj l[`b[Z[hkZZWdd[bi[ l_b iaWX[ [d W\ijWdZ c[bb[c l[`b[Z[h e] Xeh][h) ZW Z[ je fWh*
j[h l_b \  \eh \ehia[bb_][ [h\Wh_d]i^eh_iedj[h+ 

1*.*/ >Tb aP\P`QTYSaU^ZcaT`TST [�Ub7 pLP\P`QTYSTba af]T`VXTUUTZb T` bX[ U^`ST[ U^` 
P]_US_\S*p

�j W\ Z[ Wif[aj[h) iec \b[h[ l[`b[Z[h[) b[Z[h[) Q@P*Y[dj[hY^[\[h i l[b iec Xeh][h[ X[jed[h _ _dj[h*
l_[mkdZ[hi¦][bi[d) [h) Wj Z[h akdd[ l¡h[ [d X[Zh[ iWcc[d^¡d] _ leai[dkZZWdd[bi[iioij[c[j 
iec ^[b^[Z e] _ kZZWdd[bi[il[`b[Zd_d][d c[h[ if[Y_\_aj+ Nj¡ha[h[ e] j¡jj[h[ iWcWhX[`Z[h c[b*
b[c kZZWdd[bi[i_dij_jkj_ed[hd[ 'e] WdZh[ Waj¦h[h( \h[c^¡l[h cWd][ iec ¢j W\ Z[ _dZiWjiech *
Z[h) Z[h _ ^¦` ]hWZ aWd ijoha[ l[`b[Z[hd[i l_Z[d e] aecf[j[dY[h+ @j f[hif[aj_l f  l[`b[Z[hd[i 
aecf[j[dY[h [h _ \ehb¡d][bi[ ^[hW\) Wj Z[ Z[bi iaWb ^Wl[ [j Xh[Zj a[dZiaWX j_b kZZWdd[bi[h f  Wd*
Zh[ _dij_jkj_ed[h) Z[bi iaWb ^Wl[ ZWdd[j ]eZ[ iWcWhX[`Zih[bWj_ed[h c[Z l[`b[Z[h[ \hW WdZh[ _dij_jk*
j_ed[h+  

@d XWiWb \ehkZi¡jd_d] \eh Wj akdd[ l[`b[Z[ h[bWj_lj Xh[Zj ec leai[dkZZWdd[bi[iioij[c[ji ckb_]*
^[Z[h 'e] X[]h¡did_d][h( [h Wj ^Wl[ [d ieb_Z l_Z[d ec) ^lWZ WdZh[ h[b[lWdj[ Waj¦h[h kZXoZ[h+ 
Cl_i cWd _aa[ ^Wh Z[dd[ _dZi_]j) [h Z[j dojj_]j Wj l_Z[) ^l[c Z[h X[i_ZZ[h Z[dd[ l_Z[d) i  cWd 
aWd ^[dl_i[ j_b [d h[b[lWdj f[hied [bb[h _dij_jkj_ed+ @d l[`b[Z[h f  [d [h^l[hlih[jj[j kZZWdd[bi[i_d*
ij_jkj_ed \ehj¡bb[h ec) f  ^l_ba[ c Z[h ^kd ][hd[ l_bb[ kZl_ab[ i_] \eh Wj ]_l[ Xeh][h[d h[b[lWdj 
l[`b[Zd_d]7  

Aeh Z[dd[ l[`b[Z[h [h Z[d l_Z[d) ^kd [\j[hif¦h][h) _aa[ d¦Zl[dZ_]l_i W\ l[`b[Zd_d]i\W]b_] aWhWa*
j[h) c[d c[h[ [d ^WdZi*ed* e] ^[h*e]*dk*l_Z[d ec WdZh[ _dij_jkj_ed[hi Wajk[bb[ kZZWdd[bi[ij_b*
XkZ iWcj [j efZWj[h[j a[dZiaWX j_b h[b[lWdj[ aedjWajf[hied[h+ 
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@d Q@P*Y[dj[hY^[\ \ehj¡bb[h _ jh Z ^[hc[Z ec) ^lWZ ^Wd i[h iec Q@P*aedikb[dj[hi \_d[ij[ ef]W*
l[) d[cb_] Wj l_Z[) ^lWZ Z[  l[Z) i  Z[ aWd ^[dl_i[ j_b WdZh[ h[b[lWdj[ l[`b[Z[h[7  

I[jef Z[j Wj ^[dl_i[) d h [di [][d l_Z[d aecc[h j_b aehj) [h [d ijhWj[]_) l_ _ ZWjWcWj[h_Wb[j aWd 
i[) Wj cWd][ _dij_jkj_ed[h 'b[Z[h[ e] l[`b[Z[h[( jW][h _ Xhk]+ ?[j) iec \h[c^¡l[i iec c[][j 
l¡hZ_\kbZj _ Z[d iWcc[d^¡d]) [h Wj akdd[ ^[dl_i[ j_b  f  WdZh[ _dij_*
jkj_ed[h+  

?[d aedah[j[ e] f[hiedb_][ ^[dl_id_d] j_b [d WdZ[d l[`b[Z[h [bb[h b¡h[h ¦][h _\¦b][ b[Z[hd[ e] l[`*
b[Z[hd[ iWdZiodb_]^[Z[d \eh) Wj Xeh][h[d h[dj \Waj_ia jW][h aedjWaj j_b Z[d f ]¡bZ[dZ[ kZZWd*
d[bi[i_dij_jkj_ed+ @d l[`b[Z[h f f[][h) Wj Z[h _aa[ iaWb c[][j j_b \eh Wj Xh_d][ ki_ah[) jhWlb[ [bb[h 
kZZWdd[bi[i\h[cc[Z[ leaid[ kZ W\ akhi+ Jcl[dZj aWd [d ^[dl_id_d] j_b [d aedah[j f[hied) Z[h 
[dj[d h_d][h Xeh][h[d ef [bb[h W\l[dj[h [j X[i¦] W\ l[Zaecc[dZ[) j_biaodZ[ Xeh][h[d j_b h[dj 
\Waj_ia Wj jW][ Z[j d¡ij[ iah_Zj _ l[`b[Zd_d]ifheY[ii[d+ 

Ie]b[ ij[Z[h ^Wh cWd fh_eh_j[h[j iWcWhX[`Z[j c[bb[c kZZWdd[bi[i_dij_jkj_ed[h e] aecckdWb[ 
_dijWdi[h ]Wdia[ ^¦`j) _ [ha[dZ[bi[ W\ Wj d h iWcWhX[`Z[j ijoha[i) aecc[h Z[j kc_ZZ[bXWhj Xeh*
][hd[ j_b ]eZ[+ ?[j [h \n j_b\¡bZ[j c[Z BWhWdj_iaeb[d _ N_ba[Xeh]) `\+ j[aijXeai[d f  d¡ij[ i_Z[+ 
?[j [h e]i  j_b\¡bZ[j _ Pd][^ki[j _ NbW][bi[) `\+ aWf_j[b 4) ^leh ^[dl_id_d][h f  jl¡hi W\ _dij_jkj_*
ediia[b \kd][h[h h[bWj_lj kaecfb_Y[h[j) _Z[j l[`b[Z[hd[ aedah[j i_ZZ[h iWcc[d e] ^khj_]j aWd 
Xh_d][ if¦h]ic b e] _d\ehcWj_ed l_Z[h[ j_b ^_dWdZ[d+ ?[j) Z[h Ze] _ ^¦` ]hWZ [h Z[\_d[h[dZ[ \eh 
X[]][ Z_ii[ [ai[cfb[h) [h) Wj Z[ [h iaWXj iec _dZiWji[h c[Z \eaki f  kd][) c[di b_]d[dZ[ _dZ*
iWji[h \eh leaid[ Xeh][h[ _aa[ [h kZXh[Zj[) i[blec X[^el[j iod[i Wj l¡h[ Z[h+  
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8EUERWMVOSPIR M AMPOIFSUK 

B ZcfV]bXY`gY aYX >O9ug ]dj[hl_[m c[Z l[`b[Z[h[ e] b[Z[h[ \_a l_ a[dZiaWX j_b BWhWdj_iaeb[d _ N_ba[*
Xeh]+ ?[j [h [j iWcWhX[`Z[ c[bb[c kZZWdd[bi[i_dij_jkj_ed[h) aecckd[ e] l[`b[Z[h[) iec N_ba[Xeh] 
Fecckd[ ^Wh ^W\j i_Z[d /--5+ BWhWdj_iaeb[d ^Wh \eaki f  kd][ e] Z[h[i f X[]odZ[bi[ W\ [d kd]*
ZecikZZWdd[bi[) c[d e]i  kd][ leaid[ ^`¡bf[i l_W iWcWhX[`Z[j _ ]Wd] c[Z kZZWdd[bi[+  

D N_ba[Xeh] [h [d bWd] h¡aa[ kZZWdd[bi[i_dij_jkj_ed[h e] aecckdWb[ \ehlWbjd_d][h Z[b W\ iWcWhX[`*
Z[j) Xb+W+ NJNP N_ba[Xeh]) CWdZ[biiaeb[d N_ba[Xeh]) O[ad_ia Naeb[ N_ba[Xeh]) OC+ G<IBN CA % QP>) 
N_ba[Xeh] Fecckd[ 'PP) `eXY[djh[j) \Wc_b_[W\Z[b_d][d) iaeb[W\Z[b_d][d cl+( 

@d l[`b[Z[h,Q@P*aedikb[dj \hW ech Z[j \ehj¡bb[h ec jWda[hd[ XW] aedY[fj[j7  

,&* ?TVXQQIUMRK 
/3 " UZ XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ 2. " UZ ON<uYfbY _f�jYf' Uh XYfYg jY`*
b[Z[h[ iaWb ^Wl[ [d l[`b[Z[hkZZWdd[bi[ '[bb[h f X[]odZ[ [d kZZWdd[bi[( l[Z Wdi¡jj[bi[+  

Q[`b[Z[hd[ XkhZ[ _Z[[bj i[j ^Wl[ c[h[ l_Z[d ec [d h¡aa[ ech Z[h) Z[h ijh¡aa[h i_] \hW l_Z[d ec 
[]d[ e] WdZh[ _dij_jkj_ed[hi kZZWdd[bi[h el[h Z[Y_Z[h[Z[ l[`b[Zd_d]iaecf[j[dY[h j_b l_Z[d ec 
h[][b]hkdZbW] c+c+ ?[j f[][h f ) Wj l[`b[Zd_d]ief]Wl[d [h aecfb[ai e] _dZ[X¡h[h) Wj l[`b[Z[h*
d[ aWd Z¡aa[ [j c[][j Xh[Zj \[bj+ 

?[h [ai_ij[h[h \ehia[bb_][ j_b]Wd][ j_b e] \ehij [bi[h W\) ^lWZ [d aecf[j[dj l[`b[Z[h [h) e] ^lehZWd 
cWd X[Zij fhe\[ii_edWb_i[h[h l[`b[Zd_d][d f  kZZWdd[bi[i_dij_jkj_ed[hd[+ Q_ f[][h f ) Wj _dij_jk*
j_ed[hd[ el[hehZd[j ^Wh jh[ ijhWj[]_[h \eh Wj iaWX[ Z[d aecf[j[dj[ l[`b[Zd_d]7  
x  ^leh l[`b[Z[hkZZWdd[bi[ i[i iec l[`[d j_b fhe\[ii_ed[b e] aecf[*

j[dj l[`b[Zd_d]+  
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x  ^leh \W]b_] XWbbWij e] _Z[dj_j[j [h W\]¦h[dZ[ [][diaWX[h) e] kZl_a*
b_d] W\ a[dZiaWX j_b [h^l[hl[j [bb[h [h^l[hl[d[ e] c b]hkff[d [h l[`[d j_b aecf[j[dj l[`b[Z*
d_d]+  

x  ^leh iWcWhX[`Z[ e] a[dZiaWX _dij_jkj_ed[hd[ _c[bb[c fh_eh_j[*
h[i ^¦`j) e] ioij[c_ia kZl_ab_d] W\ d[jl¡ha e] aedjWajf[hied[h i[i iec [d [\\[aj_l l[`+  

NWcb[j i[j aWbZ[h h[ikbjWj[hd[ f ) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ W\abWh[h) ec Z[h[i l[`b[Z[h[ ^Wh) 
[bb[h ^lehZWd Z[ _ \h[cj_Z[d iaWb \ ) Z[ belX[ij[cj[ l[`b[Z[hkZZWdd[bi[h) e] W\abWh[h) ^l_ba[d j_b*
]Wd] [bb[h ^l_ba[ j_b]Wd][ j_b l[`b[Zd_d] '`\+ aWf_j[b 1( Z[ ¦dia[h Wj Wdb¡]][+ C[hkdZ[h X¦h _dij_jk*
j_ed[hd[ W\abWh[) ^lWZ [d l[`b[Z[h iaWb akdd[) ^l_ba[d l[`b[Zd_d]ii[hl_Y[ cWd ][hd[ l_b l¡h[ _ 
ijWdZ j_b Wj b[l[h[) e] ^l_ba[ 'do[( aecf[j[dY[h Z[j ah¡l[h+  
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3 Q@P*Y[djh[d[i hebb[ _ _dij_jkj_ed[hd[i 
iWcWhX[`Z[ ec l[`b[Zd_d] 

D Z[jj[ aWf_j[b i[h l_ f ) ^lehZWd Z[d Wajk[bb[ kZZWdd[bi[ifeb_j_ia[ l_i_ed ec) Wj Q@P*Y[djh[d[ 
iaWb l¡h[ [d joZ[b_][h[ hWcc[ ec leai[dl[`b[Zd_d][d) kZ\ebZ[h i_] _ fhWai_i+ H[Z Q@P*Y[djh[d[i 
h[ikbjWjaedjhWaj \eh /-.1*.2 Xb[l Z[ f bW]j [j i¡hia_bj WdilWh \eh Wj lWh[jW][ Z[d h Z]_ld_d] e] 
l[`b[Zd_d]) Z[h [h h[jj[j ceZ Z[d [da[bj[ Xeh][h+ H[Z [d h[l_i_ed W\ h[ikbjWjaedjhWaj[d \eh /-.1*
.2 _ del[cX[h /-.1 Xb[l Z[dd[ ef]Wl[ kZl_Z[j e] ia¡hf[j+ ?[hc[Z \_a Q@P*Y[djh[d[ \¦b][dZ[ 
ef]Wl[h7  
' 2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[) iec _dZ] h _ WhX[`Ziijoha[d _ Z[j [da[bj[ Q@P*Y[dj[hi Z¡a*

d_d]iech Z[) iaWb ^Wl[ ceZjW][j _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d]+ 
' Cl[hj Y[dj[h 'l¡hji* e] fWhji_dij_jkj_ed[h( iaWb kZ\ehc[ [d \¡bb[i l[`b[Zd_d]iijhWj[]_ c[Z c b) 

_dZiWji[h e] W\Z¡ad_d] W\ l[`b[Z[hd[i aecf[j[dY[X[^el iWcj _]Wd]i¡jj[ _d_j_Wj_l[h f  XW]*
]hkdZ ^[hW\+ 

K  j_Zifkdaj[j \eh ZWjW_dZiWcb_d][d j_b Z[dd[ kdZ[hi¦][bi[ fh_ce /-.2 lWh Z_ii[ ia¡hf[Z[ ahWl 
j_b Q@P*Y[djh[d[ i b[Z[i ^[bj do[) e] Z[j lWh Z[h\eh _ iW][di dWjkh X[]h¡di[j) ^leh c[][j Q@P*
Y[djh[d[ ^WlZ[ d [j Wj WhX[`Z[ c[Z ef\obZ[bi[d W\ Z_ii[ c bi¡jd_d][h+  

D Z[jj[ aWf_j[b ij_bb[h l_ Ze] Wbb_][l[b iaWhfj f  Q@P*Y[djh[d[i WhX[`Z[ c[Z Wj lWh[jW][ _dZ_l_Zk[b 
h Z]_ld_d] e] l[`b[Zd_d] W\ Xeh][h[+ ?[j ]¦h l_ W\ \b[h[ ]hkdZ[7 Aeh Z[j \¦hij[ h[`i[h Z[ do[ ahWl j_b 
Q@P*Y[djh[d[ de]b[ el[hehZd[Z[ if¦h]ic b ec h Z]_ld_d][di e] l[`b[Zd_d][di _dZ^ebZ e] \ehc) 
iec b_]][h _ \ehb¡d][bi[ W\ Z[ \ehia[bb_][ j_b]Wd][ j_b l[`b[Zd_d][d) Z[h [h Xb[l[j kZ\ebZ[j _ aWf_j[b 
1) e] iec WajkWb_i[h[i oZ[hb_][h[ c[Z Z[ do[ ahWl+ Aeh Z[j WdZ[j ^Wh de]b[ Q@P*Y[djh[ Wbb[h[Z[ 
_dZ[d ahWl[j ec Wj iakbb[ lWh[jW][ ef]Wl[d c[Z Z[d _dZ_l_Zk[bb[ h Z]_ld_d] e] l[`b[Zd_d] ^W\j 
_d_j_Wj_l[h c[Z \ehia[bb_][ jof[h W\ efi¦][dZ[ e]  X[d l[`b[Zd_d]) iec b[l[h ef j_b Z_ii[ ahWl+ Aeh 
Wj ]_l[ [j Z¡aa[dZ[ X_bb[Z[ W\ Z[d l[`b[Zd_d]) Z[h \eh[] h f  Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_d*
gh]hih]cbYf c[ ON<uYfbY) c  Z_ii[ _d_j_Wj_l[h e]i  X[h¦h[i) ZW Q@P*Y[djh[d[ `e [h kZZWdd[bi[i_d*
ij_jkj_ed[hd[i \¡bb[i iWcWhX[`Zieh]Wd+ Aeh Z[j jh[Z`[ i[h l_ _ Z[dd[ kdZ[hi¦][bi[ f  iWcWhX[`Z[j 
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c[bb[c _dij_jkj_ed[hd[) e] Z[jj[ aWf_j[b l_i[h) Wj Q@P*Y[djh[d[ ijWZ_] ^Wh \ehX[Zh_d]ifej[dj_Wb[h 
iec fbWj\ehc \eh Wj ijoha[ iWcWhX[`Z[j ec l[`b[Zd_d][d c[bb[c _dij_jkj_ed[hd[+ @d ef]Wl[) iec 
Wbji  aWd i_][i Wj l¡h[ oZ[hb_][h[ WajkWb_i[h[j c[Z Z[ do[ ahWl j_b Y[djh[d[ ec [d \¡bb[i ijhWj[]_ 
\eh ech Z[j+  

FWf_jb[ji aedabki_ed[h Xo]][h f  if¦h][ia[cWZWjW e] _dj[hl_[m c[Z Q@P*Y[dj[hY^[\[h) l[`b[Z[h[ 
e] Xeh][h[+ FWf_jb[ji aedabki_ed[h iaWb dWjkhb_]l_i b¡i[i kZ \hW Z[d fh¡c_i) Wj Z[j f  ZWjW_dZ*
iWcb_d]ij_Zifkdaj[j lWh ]Wdia[ doj) Wj Q@P*Y[djh[d[ iakbb[ lWh[jW][ Z[d ia¡hf[Z[ ef]Wl[ c[Z 
Z[d _dZ_l_Zk[bb[ h Z]_ld_d] e] l[`b[Zd_d]+  

D6C%GIRWUIRI SK YINPIHRMRKVSTKEYIR 

Q@P*Y[djh[d[i ^el[Zi_]j[ [h Wj \kd][h[ iec ¢d _dZ]Wd] j_b leai[d* e] [\j[hkZZWdd[bi[iioij[c[j y

\eh l_haiec^[Z[h i l[b iec \eh Z[d [da[bj[ Xe][h+ Q@P*Y[djh[d[ ^Wh i_Z[d [jWXb[h_d][d _ /-.- Xb+W+ 

^W\j j_b ef]Wl[ Wj aeehZ_d[h[ h Z]_ld_d] W\ l_haiec^[Z[h c[Z ^[diod j_b kZZWdd[bi[iX[^el e] *

ckb_]^[Z[h) c[d _ Q@P*Y[djh[d[i h[ikbjWjaedjhWaj[h \hW /-.1*.2 [h Z[j Z[ikZ[d Xb[l[j [j i[blij¡d*

Z_]j c b) Wj Q@P*Y[djh[d[ iaWb oZ[ _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d] W\ Xeh][h[+ ?[jj[ c b Xb[l 

Ze] kZl_Z[j e] ia¡hf[j) iec h[ikbjWj W\ Wj Z[h iec [d Z[b W\ Z[ . c_W+ ah+) Z[h Xb[l ]_l[j j_b Q@P*

ech Z[j _ \ehX_dZ[bi[ c[Z l¡aijfbWd[d) Xb[l ]_l[j _ Wbj /- c_e+ ah+ \ehZ[bj el[h je  h j_b Wj ijoha[ kZ*

ZWdd[bi[il[`b[Zd_d][d j_b leaid[+ ?[jj[ kZc¦dj[Z[ i_] _ [d kZl_Z[bi[ e] ia¡hf[bi[ W\ Q@P*Y[djh[d[i 

h[ikbjWjaedjhWaj \eh /-.1*.2 'h[l_Z[h[j del[cX[h /-.1() e] Z[h Xb[l Xb+W+ \WijbW]j \¦b][dZ[ _dZ_aWje*

h[h e] c b \eh Q@P*Y[djh[d[i Waj_l_j[j[h7 

B\RWYOa]_6 nn WdjWb f[hied[h ^Wh ceZjW][j _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d]+ 

F�ZSa l_b l¡h[ d [j) d h 2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[) iec _dZ] h _ WhX[`Ziijoha[d _ Z¡ad_d]i*

ech Z[j) ^Wh ceZjW][j _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d] '[d f[hied j_b [d l[`b[Z[h(+ 

B\RWYOa]_6 ijoha[j leai[dl[`b[Zd_d]i_dZiWji ][dd[c kZl_ab_d] W\ l[`b[Zd_d]iijhWj[]_[h e] *_d_j_Wj_l[h+ 

F�ZSa l_b l¡h[ d [j) d h Z[h [h kZWhX[`Z[j [d \¡bb[i l[`b[Zd_d]iijhWj[]_) iec X[iah_l[h Q@P*Y[djh[ji 

c b \eh leai[dl[`b[Zd_d]) eh]Wd_i[h_d][d W\ _dZiWji[d e] W\Z¡ad_d][d W\ l[`b[Z[hd[i aecf[j[dY[h 

e] aecf[j[dY[X[^el) e] d h Z[h [h _]Wd]iWj aedah[j[ do[ l[`b[Zd_d]i_d_j_Wj_l[h) Z[h [h _dZ[^ebZj _ 

ijhWj[]_[d+  

'Q@P*Y[dj[haedjhWaj[h /-.1*.2) c b* e] _dZ_aWjehfbWd y h[l_Z[h[j del[cX[h /-.1(+
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-&( D6C%GIRWUIRI SK QsPIRI SQ MRHMYMHXIP UsHKMYRMRK SK 
YINPIHRMRK  

H[Z Z[j \eh^ebZ) Wj Q@P*Y[djh[d[i h[ikbjWjaedjhWaj dk e]i  _dabkZ[h[h h Z]_ld_d]i* e] l[`b[Z*
d_d]ief]Wl[d el[h \eh Z[d [da[bj[ Xeh][h) aWd cWd i_][) Wj Z[dd[ ef]Wl[ [h Xb[l[j kdZ[hbW]j 
Z[j el[hehZd[Z[ hWj_edWb[) Z[h [h c[Z ^[diod j_b iWcWhX[`Z[j _ h[]_ W\ Q@P*Y[djh[j+ Nec aed*
ijhkaj_ed ZWdd[h Q@P*Y[djh[d[ ) iWcj_Z_] c[Z Wj Z[ kZ]¦h 

ec [d i¡hb_] iWcWhX[`Zi\ehc _ leai[d* e] [\j[hkZZWdd[bi[il[hZ[d[d+ MWcc[d 
kZ]¦h[i W\ l¡hji* e] fWhji_dij_jkj_ed[h) iec _ ahW\j W\ h[ikbjWjaedjhWaj[d ^Wh [d h¡aa[ \¡bb[i [a*
ifb_Y_jj[ c b) Z[ iaWb iWcWhX[`Z[ ec Wj d + H[d Q@P*Y[djh[d[ [h e]i  [d aedijhkaj_ed) Z[h Xo]*
][h f  [d _cfb_Y_j _Z¢ ec) Wj iWcWhX[`Z[j _dij_jkj_ed[hd[ _c[bb[c \h[cc[h [j \¡bb[i ]eZ[ y el[h*
Xb_aa[j e] iWcif_bb[j f  jl¡hi iaWb aecc[ X Z[ Xeh][hd[ e] _dij_jkj_ed[hd[ j_b ]eZ[+  

?[dd[ ZeXX[bj^[Z ]¡bZ[h dk e]i  \eh iWcWhX[`Z[j ec leai[dl[`b[Zd_d]) e] cWd aWd _ Z[ feb_j_*
ia[ c bi¡jd_d][h e] _ Z[dd[ kdZ[hi¦][bi[i ZWjW W\b¡i[ je \ehl[djd_d][h j_b Y[djh[d[7 
x Q@P*Y[djh[d[ iaWb l¡h[ hWcc[i¡jj[dZ[ c[Z ^[diod j_b Wj \  leai[dl[`b[Zd_d][d j_b Wj \eh[]  

l_W Z_l[hi[ _dZiWji[h) _d_j_Wj_l[h e] fhe`[aj[h y iec [\j[h\¦b][dZ[ aWd c b[i _ WdjWb l[`b[Zj[ 
Xeh][h[+ 

x Q@P*Y[djh[d[ iaWb l¡h[ WcXWiiWZ¦h[h \eh [d iWcWhX[`ZijWda[) Z[h \h[cc[h _dij_jkj_edikW\*
^¡d]_] l[`b[Zd_d] j_b ]Wld \eh Xeh][hd[ y l_W kZXh[Z[bi[ W\ [d jl¡h] [dZ[ e] Xeh][h\eaki[*
h[j j¡dad_d]+ 

2*-*- F�ZaOZZSa T]_ W\RWcWRbSZ _�RUWc\W\U ]U cSXZSR\W\U _SX`S_ RW`Yb``W]\S_ ][ 
RSTW\WaW]\S_ ]U W\RV]ZR 

H[Z Z[d h[l_Z[h[Z[ h[ikbjWjaedjhWaj [h Z[j c b[j) Wj 2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[) iec _dZ*
] h _ WhX[`Ziijoha[d _ Z[j [da[bj[ Q@P*Y[dj[hi Z¡ad_d]iech Z[) iaWb ^Wl[ ceZjW][j _dZ_l_Zk[b 
h Z]_ld_d] e] l[`b[Zd_d]+ ?[jj[ c bjWb h[`i[h [d Z_iakii_ed W\) ^lWZ Z[h iaWb j_b) \eh Wj c b[j [h ef*
\obZj) ^[hkdZ[h ^l_ba[j _dZ^ebZ Z[h iaWb l¡h[ _ h Z]_ld_d][d e] l[`b[Zd_d][d+  

D _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ ^¡\j[h l_ ei i b[Z[i l[Z) Wj ef]Wl[d c[Z Wj iakbb[ l[`b[*
Z[ 2 $ W\ Z[ \W]b¡hj[ e] k\W]b¡hj[ _ Z¡ad_d]iech Z[j Xb_l[h ceZjW][j c[][j \ehia[bb_]j W\ Y^[*
\[hd[+ @j iodifkdaj [h) Wj c b[j [h h[Wb_ij_ia+ ?[ Q@P*Y[dj[hY^[\[h) Z[h kZjhoaa[h Z[jj[) \ehj¡bb[h) 
Wj Z[ [h h[bWj_lj _dabkZ[h[dZ[ _ Z[h[i Z[\_d_j_ed W\) ^lWZ h Z]_ld_d] e] l[`b[Zd_d] [h) _ \ehX_dZ[bi[ 
c[Z Z[h[i c befj¡bb_d]+ @d WdZ[d ef\Wjj[bi[ XbWdZj Q@P*Y[dj[hY^[\[hd[ [h) Wj c b[j [h kh[Wb_*
ij_ia) e] Z[ Q@P*Y[dj[hY^[\[h) Z[h [h W\ Z[dd[ ef\Wjj[bi[) i¡jj[h Xb+W+ if¦h]ic bij[]d l[Z alWb_j[*
j[d W\ Z[d h Z]_ld_d] e] l[`b[Zd_d]) Z[h l_b \_dZ[ ij[Z) ^l_i c b[j iaWb d i+ ?[j f[][h iWcb[j i[j 
f ) Wj c b[j) iec [h _ i_d _cfb[c[dj[h_d]i\Wi[) \hW [j Q@P*Y[dj[hf[hif[aj_l Xh_d][h [j ^[bj Y[djhWbj 
X[^el \h[c _ boi[j) d[cb_] [d Z[\_d_j_ed W\) ^lWZ Z[h j¡bb[h iec h Z]_ld_d] e] l[`b[Zd_d]+  



4- 

2*-*. AcOR a�ZZS_ `][ _�RUWc\W\U ]U cSXZSR\W\U8 
Ddj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ l_i[h c[Z WdZh[ ehZ) Wj [d ^[bj Y[djhWb kZ\ehZh_d] [h Wj \  
iaWXj [d \¡bb[i Z[\_d_j_ed W\) ^lWZ Z[j l_b i_][) Wj Y[djh[d[ ^Wh oZ[j h Z]_ld_d] e] l[`b[Zd_d]+ ?[d 
Z_iakii_ed b_]][h _ \ehb¡d][bi[ W\ Z[ fh¡i[dj[h[Z[ j_b]Wd][ j_b l[`b[Zd_d] _ aWf_j[b 17 @h [d _dZb[*
Z[dZ[ iWcjWb[ c[Z [d akhikii[ah[j¡h) Z[h ^[dl_i[h j_b [j i¡hb_]j akhiki [bb[h d_l[Wk) \n j_bijh¡a*
a[b_]j j_b Wj akdd[ i_][) Wj Z[h [h \eh[] [j h Z]_ld_d] e] l[`b[Zd_d]; @bb[h iaWb _dZ^ebZ[j _ iWcjWb[d 
_ ^¦`[h[ ]hWZ l¡h[ kZ\ehia[dZ[ e] W\abWh[dZ[) `\+ Z[\_d_j_ed[d _ aWf_j[b 1; @h Z[h [lj+ X[^el \eh Wj 
ia_bb[ Z[ je X[]h[X[h) h Z]_ld_d] e] l[`b[Zd_d]) WZ e] \_dZ[ \h[c j_b abWh[ Z[\_d_j_ed[h W\ X[]][ 
X[]h[X[h e] de]b[ i[fWhWj[ c bjWb \eh ^[d^ebZil_i h Z]_ld_d] e] l[`b[Zd_d]; 

H b[j _ h[ikbjWjaedjhWaj[d ^Wh Z[hc[Z XhW]j [d l_]j_] Z_iakii_ed W\ alWb_j[j e] alWdj_j[j c[Z ^[d*
iod j_b leai[dl[`b[Zd_d] ef j_b el[h\bWZ[d+ @d Q@P*Y[dj[hY^[\ i_][h i b[Z[i7  

@d Z[\_d_j_ed W\) ^lWZ l[`b[Zd_d] iec c_d_ckc [h) i[i W\ \b[h[ Q@P*Y[dj[hY^[\[h iec [d \ehkZ*
i¡jd_d] \eh Wj akdd[ kZWhX[`Z[ iWcc[db_]d[b_][ ef]¦h[bi[h W\ WdjWbb[j W\ _dZ_l_Zk[bb[ l[`b[Zd_d*
][h+ Q@P*Y[djh[d[ lWh f  _dj[hl_[mj_Zifkdaj[j Wbb[h[Z[ _ ]Wd] c[Z Wj _dZiWcb[ efboid_d][h \hW 
kZZWdd[bi[i_dij_jkj_ed[hd[ _ Z[h[i Z¡ad_d]iech Z[ ec) ^leh cWd][ h Z]_ld_d]i* e] l[`b[Z*
d_d]iiWcjWb[h Z[ ][dd[c\¦h[h iec b[Z _ Wj d  c bjWbb[j+ Qeh[i _dZjhoa [h) Wj Waj_l_j[j[h iec [d 
akhikii[ah[j¡hi _d\ehc[h[dZ[ iWcjWb[ c[Z [d Xeh][h ec kZZWdd[bi[iif¦h]ic b e]i  Xb_l[h 
c[Zh[]d[j _ Z[d \ehX_dZ[bi[+  

?[ikZ[d [h cWd f  \b[h[ Y[djh[ iec b[Z _ kZl_ab_d][d W\ [d l[`b[Zd_d]iijhWj[]_ _ ]Wd] c[Z Wj 
aehjb¡]][ Z[d l[`b[Zd_d]) Z[h Wajk[bj \_dZ[h ij[Z _ Z¡ad_d]iech Z[j+ @d Q@P*Y[dj[hY^[\ \ehj¡b*
b[h ec fheY[ii[d7  



4. 

?[h [h Wbji  ]hkdZb¡]][dZ[ [j X[^el XbWdZj Q@P*Y[djh[d[ \eh Wj \  [d ioij[cWj_ia j_b]Wd] j_b l[`*
b[Zd_d][d y _aa[ XWh[ [d idWa ec l_]j_]^[Z[d W\ l[`b[Zd_d]) c[d [d \¡bb[i \ehij [bi[ W\) ^lWZ 
X Z[ h Z]_ld_d] e] l[`b[Zd_d] el[h^el[Z[j '_aa[( [h) ^lWZ  l[`b[Zd_d] [h) e] ^lWZ l[`b[Zd_d*
][d '_aa[( iaWb+  

-&) 9RMWMEWMYIU SQ MRHMYMHXIP YINPIHRMRK M D6C%GIRWIUUIKM 
Q@P*Y[djh[d[ _]Wd]i¡jj[h b¦X[dZ[ _d_j_Wj_l[h f  jl¡hi W\ Wbb[ [bb[h de]b[ W\ fWhji_dij_jkj_ed[hd[+ 
Nec d¡ldj ^Wh Q@P*Y[djh[d[ Wbb[h[Z[ ^W\j _d_j_Wj_l[h ec _dZ_l_Zk[b l[`b[Zd_d]) _dZ[d Z[ \_a ef]W*
l[d f bW]j c[Z h[l_Z[h_d][d W\ Q@P*Y[djh[d[i h[ikbjWjaedjhWaj _ del[cX[h /-.1+ D Z[jj[ W\id_j 
i[h l_ f  Z_ii[ _d_j_Wj_l[h+ ?[ [h Xb[l[j d¡ldj) Z[bi W\ Q@P*Y[dj[hY^[\[hd[) Z[bi _ l[`b[Z[h_dj[h*
l_[m[d[ e] Z[bi _ \ehX_dZ[bi[ c[Z leh[i _dij_jkj_ediX[i¦]+  

?[j aWd \eh de]b[ _d_j_Wj_l[hi l[Zaecc[dZ[ l¡h[ [d ^ h\_d XWbWdY[ c[bb[c) ^lehd h cWd aWd i_*
][) Wj _d_j_Wj_l[j ^WdZb[h ec ]hkff[l[`b[Zd_d]) e] ^lehd h Z[j ^WdZb[h ec _dZ_l_Zk[b l[`b[Zd_d] W\ 
Xeh][h[+ Ie]b[ ]Wd][ l_b Z[d _dZ_l_Zk[bb[ l[`b[Zd_d] kZifh_d][ W\ ]hkff[l[`b[Zd_d][hd[+ Q_ ^Wh _ 
W\id_jj[j lWb]j kZ[bkaa[dZ[ Wj c[ZjW][ _d_j_Wj_l[h) iec kZ[d jl_lb [h _dZ_l_Zk[b l[`b[Zd_d]) ZW Z[j 
[h Z[dd[ kdZ[hi¦][bi[i \eaki+ Q_ ^Wh Z[hc[Z _aa[ c[ZjW][j \n Q@P*Y[djh[d[i WhX[`Z[ c[Z ][d[*
h[b _d\ehcWj_ed ec kZZWdd[bi[ e] ]hkff[l[`b[Zd_d]) iec Q@P*aedikb[dj[h ][dd[c\¦h[h _ \eh*
ia[bb_]j h[]_.0+  

Q_ \h[c^¡l[h _ Z[jj[ W\id_j aedah[j[ _d_j_Wj_l[h ec _dZ_l_Zk[b l[`b[Zd_d] c[Z ^[diod j_b \¦b][dZ[ 
\_h[ aWj[]eh_[h7 
x �X[d l[`b[Zd_d] 
x Q[`b[Zd_d] W\ c[ZWhX[`Z[h[ _ l_haiec^[Z[h  
x <dZh[ \ehc[h \eh efi¦][dZ[ l[`b[Zd_d] 
x DdZ_l_Zk[b l[`b[Zd_d] iec [d Z[b W\ fhe`[aj[h c[Z c_Zb[hj_Z_] \_dWdi_[h_d]+ 

?[d i_Zij[ aWj[]eh_) wBbX]j]XiY` jY^`YXb]b[ gca Yb XY` UZ dfc^Y_hYf aYX a]X`Yfh]X][ Z]bUbg]Yf]b[w) 
el[hbWff[h c[Z Z[ jh[ WdZh[) ZW fhe`[aj[hd[ \n aWd l¡h[ i¡hb_]j h[jj[j ceZ Wj ]_l[ _dZ_l_Zk[b l[`*
b[Zd_d] j_b c[ZWhX[`Z[h[ _ l_haiec^[Z[h+  



4/ 

2*.*- �PS\ cSXZSR\W\U q Vc]_ RS_ S_ cWZXS( S_ RS_ cSXZSR\W\U! 
O_bXkZZ[j ec  X[d l[`b[Zd_d] [h [d l[`b[Zd_d]iWaj_l_j[j _ h[]_ W\ Q@P*Y[djh[d[) ^leh Z[h jh¡aa[i 
f  Q@P*aedikb[dj[h \hW \b[h[ kZZWdd[bi[i_dij_jkj_ed[h+ ?[h [h _ leh[i _dj[hl_[mcWj[h_Wb[ _aa[ aed*
i[diki ec) ^lWZ X[]h[X[j  X[d l[`b[Zd_d] Z¡aa[h el[h) `\+ aWf_j[b 0) iec \h[c^¡l[h) Wj Z[j aWd 
lWh_[h[) ec  X[d h[\[h[h[h j_b  Xd_d]ij_Z) j_b j_b]Wd][d _ l[`b[Zd_d][d) j_b l[`b[Zd_d][di \ehcWb_j[ji*
]hWZ '\n ec Xeh][h[d aWd aecc[ kZ[d [d \ehkZ] [dZ[ W\jWb[( [bb[h WdZ[j+ H[d f  jheZi W\ \eh*
ia[bb_][ \ehij [bi[h l_i[h _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[h) Q@P*aedikb[dj[h e] l[`b[Z[h[) Wj 
Z[h ][d[h[bj jWb[i ec  X[d l[`b[Zd_d] iec [d \ehX_bb[Zb_] l[`b[Zd_d]iWaj_l_j[j) Z[h _c_Zb[hj_Z [h 
X Z[ X[aeij[b_] e] il¡h Wj \  ijWXb[j f  X[d[d[+  

Ddj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[h) Q@P*aedikb[dj[h e] l[`b[Z[h[ l_i[h) Wj c[di \  Q@P*Y[djh[ 
^Wh ^W\j ikYY[i c[Z Waj_l_j[j[d) ^Wh cWd WdZh[ ij[Z[h c[h[ XbWdZ[Z[ [h\Wh_d][h c[Z j_bXkZZ[j+ 
PZ\ehZh_d][hd[ ^WdZb[h _ ^¦` ]hWZ Z[bi ec Wj \  j_bXkZZ[j j_b Wj XkdZ\¡bZ[ i_] e] Xb_l[ [d Z[b W\ 
Xeh][hd[i X[l_Zij^[Z) Z[bi ec Z[j h[iiekhY[ah¡l[dZ[ _ Wj X[cWdZ[ [j i ZWdj  X[dj j_bXkZ+ @d 
Q@P*Y[dj[hY^[\ \ehj¡bb[h ec Y[djh[ji [h\Wh_d][h c[Z _ [j  h Wj ^Wl[  X[d l[`b[Zd_d] f  [j X_Xb_e*
j[a) e] _ Z[j \¦b][dZ[ Y_jWj X[h¦h[h ^Wd \b[h[ W\ Z[ kZ\ehZh_d][h) Z[h [h \ehXkdZ[j c[Z j_bXkZZ[j7  

?[dd[ Q@P*Y[dj[hY^[\i efb[l[bi[h [h Wbji  f  Z[d [d[ i_Z[) Wj  X[d l[`b[Zd_d] [h il¡h Wj \  b¦X[j 
_ ]Wd] e] Z[h\eh [d h[iiekhY[ah¡l[dZ[ _dl[ij[h_d]) e] f  Z[d WdZ[d i_Z[) Wj j_bXkZZ[j _aa[ 
hWcc[h Z[ h[jj[ f[hied[h+ ?[j [h il¡hj Wj f[][ f   X[dboi[ \ehabWh_d][h f ) ^leh\eh de]b[ Q@P*
Y[djh[ e] kZZWdd[bi[i_dij_jkj_ed[h ^Wh ij¦hh[ ikYY[i c[Z j_bXkZZ[j [dZ WdZh[ y _aa[ c_dZij \ehZ_ 
^_ijeh_[hd[ ec \ehia[bb_][ \ehi¦] c[Z Wj [jWXb[h[ j_bXkZZ[j b_]d[h ^_dWdZ[d+ Ie][j W\ Z[j) Z[h Ze] 
a[dZ[j[]d[h Z[ ij[Z[h) ^leh Z[j [h boaa[Z[i Wj ]¦h[ j_bXkZZ[j c[h[ f[hcWd[dj) [h7 
x <j Z[h Wbb[h[Z[ \ehkZ \eh i[bl[ [jWXb[h_d][d W\ j_bXkZZ[j lWh [j h[bWj_lj ]eZj e] l[b_dj[]h[h[j 

iWcWhX[`Z[ c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[ 
x <j j_bXkZZ[j b[Z[bi[ic¡ii_]j [h Xb[l[j fh_eh_j[h[j _][dd[c b¡d][h[ j_Z y e]i  i[blec X[i¦]i*

jWbb[d[ _ f[h_eZ[h ^Wh l¡h[j bWl[ 
x <j Z[h [h Xhk]j c_Zb[h f  cWha[Zi\¦h_d] 
x <j cWd [h ijebj W\ j_bXkZZ[j e] c[d[h) Wj Z[j ]¦h [d \ehia[b+  
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2*.*. >a U]Ra SY`S[^SZ6 `O[O_PSXRS( cSRV]ZRS\VSR ]U ^_W]_WaS_Sa W\R`Oa` 
D \ehX_dZ[bi[ c[Z kdZ[hi¦][bi[d X[i¦]j[ @Q< @P> NoZ) Xb+W+ c[Z ^[dXb_a f  Wj ^¦h[ ec Q@P*
Y[dj[h NoZi j_bXkZ ec  X[d l[`b[Zd_d]+ O_bXkZZ[j) iec [h [j l[`b[Zd_d]iiWcWhX[`Z[ f  jl¡hi W\ 
_dij_jkj_ed[h) ^Wh \kdZ[j [d \ehc e] [d hWcc[) Z[h [\j[h [d \ehi¦]if[h_eZ[ dk [h aedieb_Z[h[j 
iec [j \Wij j_bXkZ _ h[]_ed[d '`\+ j[aijXeai[d d[Z[d\eh(+ �X[d l[`b[Zd_d] [h f  Q@P*Y[dj[h NoZ [j 
j_bXkZ ec l[`b[Zd_d] W\ h[]_ed[di Xeh][h[ ec kZZWdd[bi[ickb_]^[Z[h e] kZZWdd[bi[ilWb]) Z[h 
.( [h  X[dj \eh Wbb[ y c[d i¡hb_]j ^[dl[dZ[h i_] j_b k\W]b¡hj[ e] \W]b¡hj[) /( [h  X[dj kZ[d \eh*
kZ] [dZ[ W\jWb[ e] 0( [h  X[dj c[Z ^[diod j_b Wj kZ\ehia[ h[b[lWdj[ kZZWdd[bi[ickb_]^[Z[h+  

O_bXkZZ[j aWd Wbji  X[dojj[i W\ Wbb[ Xeh][h[) iec ^l[h k][ aWd aecc[ _dZ \hW ]WZ[d e] \  l[`*
b[Zd_d]+ DZ[Wb[j [h) Wj Z[h oZ[i [d Xh[Z e] _dij_jkj_edikW\^¡d]_] l[`b[Zd_d]) e] Q@P*Y[dj[hY^[\[d 
\ehj¡bb[h) Wj Z[h [h Xhk]j c[][d [d[h]_ f  Wj efd  [d jl¡h] [dZ[ j_b]Wd]7  

qFIR YINPIHRMRK M D6C%GIRWIU A[H 

Q@P*Y[dj[h NoZ j_bXoZ[h �X[d l[`b[Zd_d]) Z[h [h 

c bh[jj[j k\W]b¡hj[ e] \W]b¡hj[ _ Wbb[  

XhWdY^[h) je j_c[h ^l[h j_hiZW] [\j[hc_ZZW]+  

9YaWcWaSa6 D /-.1 ceZje] 1-- Xeh][h[  
_dZ_l_Zk[b l[`b[Zd_d] l_W j_bXkZZ[j ec  
�X[d l[`b[Zd_d]+  

BRSS\ POU6 ?[j ijWhj[Z[ iec [j \ehi¦] _ /-..) ^leh jWda[d lWh) Wj Q@P*Y[djh[j \eh _dZ_l_Zk[bb[ Xeh*
][h[ y b_][iec \eh l_haiec^[Z[hd[ y iakbb[ \kd][h[ iec ¢d _dZ]Wd]+ D /-.1 Xb[l j_bXkZZ[j i  [d Z[b 
W\ PdZ[hl_id_d]ic_d_ij[h_[ji h[ikbjWjaedjhWaj c[Z Q@P*Y[djh[d[+  

E]YOZWaSa6 �X[d l[`b[Zd_d] \_dZ[h ij[Z f  \_h[ \ehia[bb_][ kZZWdd[bi[i_dij_jkj_ed[h 'NJNP) QP>) @P> 
e] ^WdZ[biiaeb[d,^WdZ[bi]ocdWi_[j( _ \_h[ \ehia[bb_][ Xo[h _ NoZ`obbWdZ+  
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qFIR YINPIHRMRK M D6C%GIRWIU A[H % JSUWVEW 

F�ZU_b^^S6 6- $ W\ Z[c) Z[h aecc[h j_b �X[d l[`b[Zd_d]) [h b[Z_][) c[di .- $ [h _ X[ia¡\j_][bi[+ 
=eh][h[ aWd c¦Z[ ef kZ[d \ehkZ] [dZ[ W\jWb[+ HWd aWd \  l[`b[Zd_d] ec kZZWdd[bi[ e] [\j[hkZ*
ZWdd[bi[) kZZWdd[bi[ifbWdb¡]d_d]) `eX* e],[bb[h XhWdY^[ia_\j[) DFQ cl+  

NSXZSRS_\S6 ?[j [h Q@P*aedikb[dj[h \hW Z[ \ehia[bb_][ fWhji_dij_jkj_ed[h) Z[h fh_c¡hj X[cWdZ[h 
�X[d l[`b[Zd_d]+ AehZ[b[d l[Z Z[j [h) Wj Q@P*aedikb[dj[hd[ ^Wh efZWj[h[j l_Z[d ec `eX Xd_d][h e] 
l_haiec^[Z[hd[i aecf[j[dY[X[^el+ 

KO[O_PSXRS [SR X]PQS\aS_6 D �X[d l[`b[Zd_d]) Z[h \_dZ[h ij[Z f  @P> NoZ) Z[bjW][h e]i  [d aed*
ikb[dj \hW `eXY[djh[j+ Aehc b[j [h) Wj Z[ b[Z_][ f  iWcc[ j_Z aWd \  W\abWh[j if¦h]ic b X Z[ c[Z 
`eXY[dj[h e] c[Z kZZWdd[bi[i_dij_jkj_ed+  

FO_YSR`T�_W\U6 ?[h [h Xhk]j ./-+--- ah+ f  cWha[Zi\¦h_d]) Xb+W+ _ beaWbWl_i[h e] f  AWY[Xeea) e] 
Z[ikZ[d h[abWc[h[i Z[h l_W hebb*kfi e] aehj[ efb¡] ec j_bXkZZ[ji [ai_ij[di _ l_haiec^[Z[h+ <*
aWii[hd[ e] `eXY[djh[d[ ^[dl_i[h b¦X[dZ[ Xeh][h[ j_b j_bXkZZ[j+  

MRT]_R_W\US_6 F[dZiaWX[j j_b j_bXkZZ[j [h il¡hj Wj \  efWhX[`Z[j j_b jheZi \eh Z[d h[bWj_lj cWii_l[ 
aUf_YXgZ�f]b[) w=Yh g_U` _�fY ZUgh [YbbYa `�b[YfY h]X) =Yf _Ub ^c [� ZYa �f' a]bXgh' Z�f aUb j]` 
_ibbY Z� Yh dcg]h]jh fYgi`hUh ] Yb _YbXg_UVgibXYfg�[Y`gY'w iXhU`Yf O>N*Y[dj[hY^[\[d+  

'Ddj[hl_[m f  @P> NoZ(+ 

2*.*/ B\RWcWRbSZ cSXZSR\W\U W cW_Y`][VSRS_6 S\ ]^UOcS( `][ \]UZS N>M)QS\a_S 
cO_SaOUS_  

@j WdZ[j ech Z[) ^leh de]b[ Q@P*Y[djh[ ][dd[c\¦h[h _dZ_l_Zk[b kZZWdd[bi[il[`b[Zd_d]) [h l[`*
b[Zd_d] W\ c[ZWhX[`Z[h[ _ l_haiec^[Z[h+ ?[j [h Ze] _aa[ [d i[bl\¦b][) Wj Q@P*Y[djh[d[ f jW][h 
i_] Z[dd[ ef]Wl[+ 

Q@P*Y[djh[d[i ^el[Zi_]j[ ^Wh i_Z[d [jWXb[h_d][d _ ^¦` ]hWZ l¡h[j Wj h Z]_l[ l_haiec^[Z[h _ \eh*
X_dZ[bi[ c[Z kZZWdd[bi[iif¦h]ic b+ C[h ^Wh h Z]_ld_d][d fh_c¡hj l¡h[j h[jj[j ceZ [j b[Z[bi[i* 
e] CM*d_l[Wk e] _aa[ ceZ Z[d [da[bj[ c[ZWhX[`Z[h+ 

?[j \h[c] h Xb+W+ W\ if¦h][ia[cWkdZ[hi¦][bi[d+ OWX[b 6 l_i[h) _ ^l_ba[d ]hWZ kZZWdd[bi[i_dij_jk*
j_ed[hd[ lkhZ[h[h) Wj aedikb[dj[h,l[`b[Z[h[ _dZ[d \eh Z[j i[d[ij[  h ^Wh l[`b[Zj c[ZWhX[`Z[h[ _dZ_*
l_Zk[bj ec kZZWdd[bi[ kZ[ _ l_haiec^[Z[h+ ?[j iaWb Ze] X[c¡ha[i) Wj _aa[ Wb Z[d l[`b[Zd_d]) 
iec aedikb[dj[h,l[`b[Z[h[ \hW kZZWdd[bi[i_dij_jkj_ed[hd[ ][dd[c\¦h[h) d¦Zl[dZ_]l_i \eh[] h _ 
h[]_ W\ Q@P*Y[djh[d[+ ?[d aWd e]i  \eh[]  f  Z[d [da[bj[ _dij_jkj_edi [][j _d_j_Wj_l+ 
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LOPSZ 5 
B VcWZYS\ U_OR VO_ RW\ bRRO\\SZ`S`W\`aWabaW]\` Y]\`bZS\aS_+cSXZSRS_S cSXZSRa 
[SRO_PSXRS_S W\RWcWRbSZa ][ bRRO\\SZ`S bRS W cW_Y`][VSRS_ W\RS\ T]_ RSa `S\S`aS �_8

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 42( 

QP> 

'd 9 /3( 

OejWb 

'I 9 .-.( 

D ^¦` ]hWZ 0/ $ 02 $ 00 $ 

D de][d ]hWZ 04 $ 0. $ 03 $ 

D c_dZh[ ]hWZ .4 $ ./ $ .3 $ 

Nb[j _aa[ .0 $ /0 $ .3 $ 

LUa`Yh gYh gjUfYf 14 " UZ XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfbY' Uh _cbgi`Yd*
j[hd[,l[`b[Z[hd[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh l[`b[Zj c[ZWhX[`Z[h[ _dZ_l_Zk[bj kZ[ _ l_haiec*
^[Z[hd[ _ Z[j \eh]Wd]d[  h) e] Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij]hih]cbYf c[ ON<uYfbY `][[Yf 
ijehj i[j f  b_d`[ _ Z[h[i X[ilWh[bi[h+ 0/ $ ^Wh _ c_dZh[ ]hWZ [bb[h ib[j _aa[ l[`b[Zj _dZ_l_Zk[bj kZ[ _ 
l_haiec^[Z[hd[+ Nf¦h][ia[cWkdZ[hi¦][bi[d l_i[h Z[hc[Z) Wj c[ZWhX[`Z[h[ \hW [d h[bWj_lj ijeh 
WdZ[b W\ _dij_jkj_ed[hd[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ _dZ] h _ Z[d _dZ_l_Zk[bb[ l[`b[Zd_d] W\ c[Z*
WhX[`Z[hd[ kZ[ _ l_haiec^[Z[hd[+ 

O_b iWcc[db_]d_d] l_i[h jWX[b .-) ^leh ijeh [d WdZ[b W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_e*
bYf c[ ON<uYf Z[h ^Wh ilWh[j) Wj Z[h[i aedikb[dj[h,l[`b[Z[h[ ^Wh ][dd[c\¦hj l[`b[Zd_d] [bb[h h Z*
]_ld_d] W\ l_haiec^[Zib[Z[h[ ec kZZWdd[bi[ W\ Z[h[i c[ZWhX[`Z[h[+ 

LOPSZ -, 
B VcWZYS\ U_OR VO_ RW\ bRRO\\SZ`S`W\`aWabaW]\` Y]\`bZS\aS_+cSXZSRS_S _�RUWcSa  
cW_Y`][VSR`ZSRS_S ][ RS_S` [SRO_PSXRS_S` bRRO\\SZ`S`[bZWUVSRS_ W\RS\ T]_ RSa  
`S\S`aS �_8

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 41( 

QP> 

'd 9 /4( 

OejWb 

'I 9 .-.( 

D ^¦` ]hWZ 24 $ 00 $ 2- $ 

D de][d ]hWZ /5 $ 0- $ /6 $ 

D c_dZh[ ]hWZ 2 $ .6 $ 6 $ 

Nb[j _aa[ 6 $ .6 $ ./ $ 
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46 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ ilWh[h) Wj Z[h[i l[`b[Z[h[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh 
h Z]_l[j l_haiec^[Zib[Z[h[ ec Z[h[i c[ZWhX[`Z[h[i kZZWdd[bi[ickb_]^[Z[h _dZ[d \eh Z[j i[d[*
ghY �f) MYbXYbgYb Yf' Uh XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf ] \�^YfY [fUX YbX ON<uYfbY 
^Wh h Z]_l[j b[Z[h[ y c[di 52 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h Wd]_l[h) Wj Z[h[i 
l[`b[Z[h[ _ ^¦` ]hWZ [``Yf ] bc[Yb [fUX \Uf [^cfh XYh' gjUfYf 1. " UZ ON<uYfbY' Uh XYh Yf h]`Z�`XYh) 

?[h [h Wbji  \b[h[ kZZWdd[bi[i_dij_jkj_ed[h) Z[h ilWh[h) Wj Z[h[i aedikb[dj[h,l[`b[Z[h[ _ ^¦` ]hWZ 
[bb[h _ de][d ]hWZ ^Wh h Z]_l[j l_haiec^[Zib[Z[h[) [dZ kZZWdd[bi[i_dij_jkj_ed[h) Z[h ilWh[h) Wj 
Z[h[i aedikb[dj[h,l[`b[Z[h[ _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh ][dd[c\¦hj l[`b[Zd_d] W\ c[ZWhX[`*
Z[h[+ ?[j c  i[i _ iWcc[d^¡d] c[Z) Wj [d Z[b W\ Z[dd[ l[`b[Zd_d] \eh[] h _ Q@P*Y[dj[hh[]_) e] 
Wj Z[j iec d¡ldj \hW ijWhj[d ^Wh b_]][j _ Q@P*Y[djh[d[i ?I< Wj \eaki[h[ f  l_haiec^[Z[hd[i 
ijhWj[]_[h \eh aecf[j[dY[kZl_ab_d] idWh[h[ [dZ c[ZWhX[`Z[hd[i _dZ_l_Zk[bb[ ¦dia[h e] X[^el+ @d 
Q@P*Y[dj[hY^[\ \ehckb[h[h Z[j i b[Z[i7 wI h l_ idWaa[h c[Z l_haiec^[Z[hd[ e] Z[h[i b[Z[bi[) [h 
Z[j ec X[^el \eh aecf[j[dY[kZl_ab_d] _ h[bWj_ed j_b l_haiec^[Z[di ijhWj[]_ e] fbWd[h) i ZWd 
]he\j iW]j+w PZ]Wd]ifkdaj[j \eh Z[d kZZWdd[bi[il[`b[Zd_d]) Z[h fh_c¡hj e] _ \¦hij[ ec]Wd] \e*
h[] h f  bWdZ[ji l_haiec^[Z[h) [h i b[Z[i Wj _c¦Z[aecc[ l_haiec^[Z[hd[i X[^el \eh aecf[*
j[dY[kZl_ab_d]+  

2*.*0 MTOUZ�_aS PS`Y�TaWUSRS S_ `c�_S Oa T� aWZ Oa ]cS_cSXS bRRO\\SZ`S 
@d fe_dj[ XbWdZj Q@P*Y[dj[hY^[\[hd[ [h) Wj Z[j [h il¡h[h[ Wj \  Z[ k\W]b¡hj[ X[ia¡\j_][Z[ [dZ 
Z[ b[Z_][ j_b Wj el[hl[`[ kZZWdd[bi[+ Nec [d Q@P*Y[dj[hY^[\ i_][h Z[j7  

?[j X[joZ[h _\¦b][ Q@P*Y[dj[hY^[\[hd[) Wj Z[h iaWb ]¦h[i [d [aijhW _dZiWji) ^l_i Z[ k\W]b¡hj[ X[*
ia¡\j_][Z[ iaWb \  ¦`d[d[ ef \eh kZZWdd[bi[il[`[d+ ?[j aWd ah¡l[ [d [aijhW _dZiWji c[Z \ehia[b*
b_][ jof[h W\ efi¦][dZ[ WhX[`Z[ _ l_haiec^[Z[h+ ?[h [h Ze] \ehia[bb_][ f[hif[aj_l[h XbWdZj Q@P*
Y[dj[hY^[\[hd[ f ) _ ^l_ba[j ec\Wd] _dZ_l_Zk[b l[`b[Zd_d] _ l_haiec^[Z[h aWd \_dZ[ ij[Z _ Q@P*
Y[dj[hh[]_+ @j f[hif[aj_l [h) Wj Y[djh[d[ _aa[ ^Wh h[iiekhY[h j_b Z[j+ @j WdZ[j [h) Wj Y[djh[d[ e]i  
iaWb lWh[jW][ Z[d ef]Wl[) \ehZ_ X[^el[j [h Z[h+ Q@P*Y[dj[hY^[\[hd[ d¡ld[h Ze] e]i  WdZh[ ijhW*
j[]_[h j_b Wj iaWX[ _dj[h[ii[ \eh kZZWdd[bi[ XbWdZj Z[ X[ia¡\j_][Z[ k\W]b¡hj[) \n Wj \  j_bb_Zi*
cWdZiioij[c[j _ jWb[ e] WZ Z[d l[` f l_ha[ Z[ X[ia¡\j_][Z[i kZZWdd[bi[icej_lWj_ed+  

@j [ai[cf[b f  [d i¡hb_] _dZiWji c[Z kZZWdd[bi[il[`b[Zd_d] XbWdZj X[ia¡\j_][Z[ k\W]b¡hj[ _ 
l_haiec^[Z[h [h fhe`[aj[j I[jl¡haibeaecej_l[j) iec X[iah_l[i _ j[aijXeai[d f  d¡ij[ i_Z[+ 
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I h ij¦hh[ l_haiec^[Z[h bkaa[h) aWd Q@P*Y[djh[d[ _\¦b][ _dj[hl_[m c[Z Q@P*Y[dj[hY^[\[h e]  
*aedikb[dj[h e]i  \  j_b ef]Wl[ Wj oZ[ kZZWdd[bi[il[`b[Zd_d] el[h \eh Z[ W\ia[Z_][Z[ c[ZWhX[`*
Z[h[+ ?[h ][dd[c\¦h[i i b[Z[i [d Z[b _dZ_l_Zk[b kZZWdd[bi[il[`b[Zd_d] _ Z_ii[ i_jkWj_ed[h) ^leh 
_dY_jWc[dj[j e]i  [h \h[cfhelea[h[j W\ Z[d cWd]b[dZ[ X[ia¡\j_][bi[+ 

?[j aWd Ze]) _\¦b][ _dj[hl_[m[d[ c[Z Q@P*aedikb[dj[hd[ e] Q@P*Y[dj[hY^[\[hd[) l¡h[ il¡hj Wj 
\  Wbb[ l_haiec^[Z[h j_b Wj XWaa[ ef ec kZZWdd[bi[il[`b[Zd_d][d j_b c[ZWhX[`Z[hd[ y d[jef f]W+ 
Z[j \Wajkc) Wj l[`b[Zd_d] aWd \¦h[ j_b kZZWdd[bi[i* [bb[h akhiki\ehb¦X+ Nec [d Q@P*Y[dj[hY^[\ i_*
][h Z[j7 

>IWYtUOVPSOSQSWMYIW SK  
TuPVIYSKRVFIVuK 

I[jl¡haibeaecej_l[j [h [j [ai[cf[b f  [j fhe`[aj) iec ^Wh [d 

_dZ_l_Zk[b l[`b[Zd_d]iZ_c[di_ed h[jj[j ceZ X[ia¡\j_][Z[+  

I[jl¡haibeaecej_l[j [h [d \eh[d_d] '_ M[]_ed H_Zj`obbWdZ() Z[h [h efh[jj[j c[Z ^[dXb_a f  Wj ce*

j_l[h[ \eba) Z[h ^Wh lWdia[b_]^[Z[h _dZ[d \eh Z[ XWiWb[ \¡hZ_]^[Z[h iec ZWdia e] cWj[cWj_a) j_b 

Wj Z[bjW][ _ \ehX[h[Z[dZ[ leai[dkdZ[hl_id_d] 'AQP(+ Aeh[d_d][d X[ij h W\ [d h¡aa[ l_haiec^[*

Z[h) Z[h [h ] [j iWcc[d) e] Z[d \_dWdi_[h[i W\ iWjifkb`[c_Zb[h+ Q@P*Y[djh[d[ _ h[]_ed[d iWcWh*

X[`Z[h c[Z I[jl¡haibeaecej_l[j) Xb+W+ _ \ehX_dZ[bi[ c[Z l_haiec^[ZiX[i¦]) iec Q@P*

aedikb[dj[hd[ \eh[ij h+ 

I[jl¡haibeaecej_l[j ij h Xb+W+ XW] i aWbZj[ f¦bi[le]diX[i¦] f  l_haiec^[Z[h) ^leh Q@P*

aedikb[dj[h l[`b[Z[h c[ZWhX[`Z[hd[ _ \heaeijfWki[d el[h [d f¦bi[+ ?[j [h b_][b[Z[i ckb_]j Wj \  

\eh[jW][j [d AQP*j[ij l[Z f¦bi[le]d[d+ I[jef Z[jj[ _d_j_Wj_l ^Wh j_biod[bWZ[dZ[ _dif_h[h[j WdZh[ 

Q@P*Y[djh[) Z[h ^Wh fh¦l[j ah¡\j[h c[Z iWcc[ l[`b[Zd_d]iceZ[b+  

'Ddj[hl_[m c[Z Q@P*Y[dj[hY^[\[h(+
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H[d ZWjWcWj[h_Wb[j hkcc[h e]i  [ai[cfb[h f ) Wj _dZ_l_Zk[b l[`b[Zd_d] W\ c[ZWhX[`Z[h[ kZ[ _ 
l_haiec^[Z[hd[ X Z[ \_dZ[h ij[Z e] ^Wh ]`ehj [d \ehia[b+ @j i ZWdj [ai[cf[b ijWcc[h \hW @P> 
NoZ) ^leh [j ^ebZ W\ Q@P*aedikb[dj[h) Z[h [h j_badojj[j kZZWdd[bi[i_dij_jkj_ed[d) `¡ldb_]j a¦h[h kZ 
f  l_haiec^[Z[hd[ \eh Wj c¦Z[ Xeh][hd[ 'c[ZWhX[`Z[hd[( Z[h) ^leh Z[ [h) `\+ j[aijXeai[d f  d¡*
ij[ i_Z[+ 

2*.*1 9\R_S ae^S_ OT ]^`�US\RS cSXZSR\W\U q \�_ D_OYY]_aSa ]^`�US_ RS\ cSXTO_S\RS 
Q@P*Y[djh[d[ ][dd[c\¦h[h e]i  efi¦][dZ[ WhX[`Z[ _ WdZh[ iWcc[d^¡d][ [dZ _ l_haiec^[Z[h*
d[+ ?[dd[ l[`b[Zd_d]ief]Wl[ [h y b_][iec Z[j ]¡bZ[h \eh Z[d _dZ_l_Zk[bb[ l[`b[Zd_d] _ l_haiec^[*
Z[hd[ y [j \ehi¦] f  Wj d  kZ j_b Xeh][hd[) ^leh Z[ [h+ B[d[h[bj ]¡bZ[h Z[j) Wj ^leh l[`b[Zd_d]i*
ef]Wl[d f  kZZWdd[bi[i_dij_jkj_ed[hd[ aWd i[i iec [d fhWai_i) Z[h _ ^l[hj \WbZ _Z[[bj i[j 

) aWd efi¦][dZ[ l[`b[Zd_d] \ehij i iec [d X[ib¡]j[j 
Waj_l_j[j) Z[h _ ^¦`[h[ ]hWZ ^Wh \eaki f   HWd aWd e]i  i_][) Wj efi¦][dZ[ 
l[`b[Zd_d] [h FhWaaehj[j) Z[h efi¦][h Z[d l[`\Wh[dZ[) iec c ia[ _aa[ [h X[l_Zij ec X[^el[j \eh 
^`¡bf j_b Wj \_dZ[ l[`+ ?_iakii_ed[d ec) ^lehl_Zj Z[dd[ jof[ efi¦][dZ[ l[`b[Zd_d] ]¦h [d \ehia[b) 
jW][h l_ ef _ Z[jj[ W\id_j

@d Z[b W\ Z[ _dj[hl_[m[Z[ l[`b[Z[h[) Q@P*aedikb[dj[h e] Q@P*Y[dj[hY^[\[h ^Wh [h\Wh_d][h c[Z ef*
i¦][dZ[ l[`b[Zd_d] e] X[iah_l[h Z[j iec [d Waj_l_j[j) Z[h b_]][h _ ia¡h_d]i\[bj[j c[bb[c iWb] e] 
l[`b[Zd_d]+ ?[j X[joZ[h e]i ) Wj cWd f  Z[d [d[ i_Z[ aWd jWb[ ec efi¦][dZ[ l[`b[Zd_d] iec _d*
ij_jkj_edieh_[dj[h[j cWha[Zi\¦h_d] e] f  Z[d WdZ[d i_Z[ c[h[ Wbc[d kZZWdd[bi[i_d\ehcWj_ed 
XhW]j kZ _ Z[j e\\[djb_][ hkc+ <aj_l_j[j[hd[ \eh[] h \n _ \ehX_dZ[bi[ c[Z  X[dj ^ki*WhhWd][c[dj[h) 
kZZWdd[bi[ic[ii[h) c¦Z[h c[Z b[Z_][ f  `eXY[djh[d[ iWcj e\\[djb_][ ^Wff[d_d]i) \n _ _dZa¦Xi*
Y[djh[+ @d ^[b Z[b W\ Z[ Waj_l_j[j[h W\ Z[dd[ jof[) iec Q@P*Y[djh[d[ ][dd[c\¦h[h) ^Wh _ ^¦`[h[ 
]hWZ aWhWaj[h W\ _d\ehcWj_ed e] kZZWdd[bi[il[`b[Zd_d] j_b [d  [dZ W\ kZZWdd[b*
i[il[`b[Zd_d]) c[d de]b[ W\ WhhWd][c[dj[hd[ ]_l[h e]i  ckb_]^[Z \eh _dZ_l_Zk[b l[`b[Zd_d]+  

9a `� Sa T_� 
@d l¡i[djb_] Z_iakii_ed) d h cWd jWb[h ec Z[d efi¦][dZ[ _dZ_l_Zk[bb[ l[`b[Zd_d]) [h) ec Z[d ^Wh 
[d [\\[aj y Z[j [h el[hl[`[bi[h) Z[h aecc[h j_b kZjhoa _ _dj[hl_[m[d[ c[Z X Z[ l[`b[Z[h[) Q@P*
Y[dj[hY^[\[h e] Q@P*aedikb[dj[h+ @d Q@P*Y[dj[hY^[\ i_][h \n ec i_d[ [h\Wh_d][h c[Z efi¦][dZ[ 
jY^`YXb]b[5 wFUb _Ub ]__Y `UjY gYf]�g jY^`YXb]b[ d� XYb a�XY) O] \Uf ]__Y Yb ZcfbYcc[bi[ W\) Wj 
XYh \Uf j�fYh _fiXhYh j�fX)w >b UbXYb O>N*Y[dj[hY^[\ kZjhoaa[h e]i  [d l_i ia[fi_i c[Z ^[diod 
j_b) ^l_ba[d X[joZd_d] Z[d efi¦][dZ[ l[`b[Zd_d] h[[bj ^Wh y _aa[ c_dZij d h Z[d \_dZ[h ij[Z _ Z[j 
e\\[djb_][ hkc) ^l_ba[j Z[jj[ Q@P*Y[dj[h ^Wh ]`ehj [h\Wh_d][h c[Z7  
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AERV JSU EW VtPKI HIW HSFFIPWI XHHERRIPVIVPuJW  

?[j ZeXX[bj[ kZZWdd[bi[ib¦\j [h [d feb_j_ia c bi¡jd_d]) e] _ _dZkijh_l_haiec^[Z[d ?Wd\eii [h Z[h 
Xb[l[j WhX[`Z[j c[Z Wj iaWX[ Z[jj[ kZZWdd[bi[ib¦\j \eh c[ZWhX[`Z[hd[+ C[h [h .. c[ZWhX[`Z[h[ Xb[*
l[j l[`b[Zj j_b [d WaWZ[c_kZZWdd[bi[ _ _ddelWj_ed) fheZkaj e] fheZkaj_ed) e] l_haiec^[Zib[Z[bi[d 
^Wh XWaa[j kZl_ab_d]ij_bjW][j ef+ D ?Wd\eii ^Wh c[ZWhX[`Z[hd[ h[j j_b .1 ZW][i i[bllWb]j `eXh[bWj[h[j 
kZZWdd[bi[ ^l[hj  h+ ?[jj[ Wajk[bb[ aecf[j[dY[kZl_ab_d]ij_bjW] \_dWdi_[h[i l_W aecf[j[dY[\edZ[) e] 
Z[j [h [d l[`b[Z[h 'e] Q@P*aedikb[dj( \hW @P> NoZ) Z[h ^Wh l[`b[Zj c[ZWhX[`Z[hd[ ec kZZWdd[bi[d) 
iec kZXoZ[i W\ =ki_d[ii >ebb[][ NoZ+  

Q[`b[Z[h[d aecc[h ^l[h jh[Z`[ k][ Yoab[dZ[ c[Z i_d cWff[ c[Z Wbb[ Q@P*j_bXkZ e] i¡jj[h i_] Z[j 
iWcc[ ij[Z _ l_haiec^[Z[d) ^leh c[ZWhX[`Z[hd[ aWd aecc[ e] if¦h][ ^Wc ec Wbj l[Zh¦h[dZ[ kZ*
ZWdd[bi[) \_dWdi_[h_d] e] fhWaj_ia j_bh[jj[b¡]][bi[+ ?[j [h _\¦b][ _dj[hl_[m[d[ [j fei_j_lj j_bjW]7  

'Ddj[hl_[m c[Z Q@P*aedikb[dj[h) c[ZWhX[`Z[h e] Q@P*Y[dj[hY^[\(+ 



5- 

H[ZWhX[`Z[h[ e] akhi_ij[h \hW Cej[b* e] M[ijWkhWdjiaeb[d i[hl[h[Z[ _ Z[jj[ j_b\¡bZ[ Wdh[jd_d][h 
f  [d ijWdZ _ [j _dZa¦XiY[dj[h) Z[h iakbb[ beaa[ ^WdZb[dZ[ j_b) i  Z[ akdd[ \  [d idWYa e] [d 'l[`*
b[Zd_d]i(idWa ec kZZWdd[bi[+ H[d iec Q@P*Y[dj[hY^[\[d fe_dj[h[h) [h Z[h _ ^¦`[h[ ]hWZ jWb[ 
ec) Wj cWd i h [j \h¦) [dZ Wj cWd W\abWh[h Xeh][h[ c[Z ^[diod j_b Z[h[i i_jkWj_ed e] ckb_]^[Z[h 
\eh kZZWdd[bi[+  

Ie]b[ _dij_jkj_ed[h jW][h [j ijhWj[]_ia lWb] e] \hWl¡b][h Z[j Wj oZ[ efi¦][dZ[ l[`b[Zd_d]) \n \ehZ_ 
Z[ lkhZ[h[h) Wj Z[h[i akhi_ij]hkff[ _aa[ jW][h dej_ji W\ j_b\¡bZ_][ e\\[djb_][ c¦Z[h c[Z kZZWd*
d[bi[il[`b[Z[h[) c[d _ ^¦`[h[ ]hWZ bWZ[h l[dd[hi e] \Wc_b_[i [h\Wh_d][h ZWdd[ ]hkdZbW] \eh Z[h[i 
lWb] W\ kZZWdd[bi[+ @d l[`b[Z[h i_][h \n i b[Z[i7  

D iW][di dWjkh [h Z[j il¡hj Wj W\]¦h[) ec efi¦][dZ[ l[`b[Zd_d] ^Wh [d [\\[aj+ ClWZ Z[h _ i_Zij[ 
[dZ[ \ h \eba j_b Wj c¦Z[ ef f  [d kZZWdd[bi[i_dij_jkj_ed e] ijWhj[ f  [d kZZWdd[bi[) [h \ehc[dj*
b_] [j iWcc[dikh_kc W\ \Wajeh[h+ H[d efi¦][dZ[ l[`b[Zd_d] [h ¢j W\ Z[ _dijhkc[dj[h) iec Q@P*
Y[djh[d[ e] kZZWdd[bi[i_dij_jkj_ed[hd[ _ l_ii[ j_b\¡bZ[ ]¦h Xhk] W\ y e] ^ X[j [h) Wj cWd f  Z[d 
c Z[ i h [j \h¦+  

2*.*2 I_]XSYaPO`S_SRS cSXZSR\W\U`OYaWcWaSaS_ UWcS_ [bZWUVSR T]_ W\RWcWRbSZ cSXZSR\W\U 
]U \eS `O[O_PSXR`_SZOaW]\S_ 

@d Z[b W\ Q@P*Y[djh[d[i l[`b[Zd_d]i_d_j_Wj_l[h [h XWi[h[j f  c_Zb[hj_Z_][ fhe`[aj\_dWdi_[h_d][h+ ?[j 
]¡bZ[h e]i  \eh l[`b[Zd_d]i_d_j_Wj_l[h f  Z[ [da[bj[ kZZWdd[bi[i_dij_jkj_ed[h) Z[h c[Z `¡ld[ c[b*
b[chkc ^Wh []d[ [bb[h \¡bb[i fhe`[aj[h c[Z WdZh[ kZZWdd[bi[i_dij_jkj_ed[h) Z[h \_dWdi_[h[i l_W \n 
iWjifkb`[c_Zb[h) @P*fhe`[aj\edZ[) OPK*fhe`[aj[h '?[d Ol¡h] [dZ[ PZl_ab_d]ifkb`[*fhe`[aj[h( [bb[h 
WdZ[j+ D Z_ii[ fhe`[aj[h aWd Z[h e]i  _dZ]  Z_c[di_ed[h W\ _dZ_l_Zk[b kZZWdd[bi[il[`b[Zd_d] _ l_ha*
iec^[Z[h e] _ WdZh[ iWcc[d^¡d][+  



5. 

D ZWjWcWj[h_Wb[j ^¡\j[h l_ ei l[Z) Wj Z[ _dj[hl_[m[Z[ l[`b[Z[h[) Q@P*aedikb[dj[h) b[Z[h[ e] Q@P*
Y[dj[hY^[\[h lkhZ[h[h) Wj fhe`[aj[hd[ ]_l[h _dij_jkj_ed[hd[ ckb_]^[Z \eh Wj j¡da[ e] ^WdZb[ Wd*
Z[hb[Z[i c[Z ^[diod j_b l[`b[Zd_d]i_d_j_Wj_l[h+ ?[ikZ[d _dZ[X¡h[h Z[ e\j[ do[ [bb[h kZl_Z[Z[ iW*
cWhX[`Zi\bWZ[h c[bb[c \ehia[bb_][ Waj¦h[h) ^l_ba[j efb[l[i iec fei_j_lj+ Q@P*Y[dj[hY^[\[hd[ \eh*
j¡bb[h _ _dj[hl_[m[d[ ec \b[h[ W\ Z[ l[`b[Zd_d]ifhe`[aj[h) iec Y[djh[d[ _dZ] h _) e] iec iaWX[h 
[d [aijhW ckb_]^[Z \eh Z[d _dZ_l_Zk[bb[ l[`b[Zd_d]+ @j [ai[cf[b [h I[jl¡haibeaecej_l[j) iec [h 
X[iah[l[j _ W\id_j 3+/+1+ 

@j WdZ[j [ai[cf[b f  [j fhe`[aj) iec \eaki[h[h f  _dZ_l_Zk[b l[`b[Zd_d] W\ X[ia¡\j_][Z[) [h 
N<HQDMF+ ?[j [h \_dWdi_[h[j W\ ?[d @khef¡_ia[ NeY_Wb\edZ e] NoZZWdia Q¡aij\ehkc+ Q@P*Y[dj[h 
NoZ [h fhe`[aj^ebZ[h) c[di Z[ ¦lh_][ Q@P*Y[djh[ _ NoZZWdcWha 'Zli+ Q@P*Y[dj[h Aod) Q@P*Y[dj[h 
Oh[aWdjech Z[j e] Q@P*Y[dj[h Q[ij( Z[bjW][h+ Aehc b[j c[Z fhe`[aj[j [h Wj X[i¦][ l_haiec^[Z[h 
c[Z ef j_b /2- c[ZWhX[`Z[h[ c[Z ^[dXb_a f  Wj iaWX[ el[hXb_a el[h) ^lWZ c[ZWhX[`Z[hd[ aWd) 
e] Wj kZWhX[`Z[ .+--- _dZ_l_Zk[bb[ kZZWdd[bi[ifbWd[h) Z[h W\if[`b[h l_haiec^[Z[hd[i X[^el e] 
aecf[j[dY[ahWl) e] iec f  b¡d][h[ i_]j aWd eci¡jj[i j_b _dZ_l_Zk[bb[ akhiki\ehb¦X+ ?[h _dZ] h 
l[`b[Zd_d] _ N<HQDMF) ^leh Q@P*aedikb[dj[hd[ iaWb ][dd[c\¦h[ _dZ_l_Zk[bb[ l[`b[Zd_d]iiWcjWb[h 
c[Z Wbb[ Z[ c[ZWhX[`Z[h[) Z[h Z[bjW][h _ fhe`[aj[j+ @d Q@P*Y[dj[hY^[\ \ehj¡bb[h) Wj [d fei_j_l \¦b*
][l_had_d] W\ N<HQDMF ^Wh l¡h[j) Wj Q@P*aedikb[dj[hd[ _ \ehX_dZ[bi[ c[Z l_haiec^[ZiX[i¦][d[ 
^Wh b¡hj ^_dWdZ[d X[Zh[ Wj a[dZ[) X Z[ _dj[hdj _ e] f  jl¡hi W\ Q@P*Y[djh[d[+ D\¦b][ Z[d f ]¡b*
Z[dZ[ Q@P*Y[dj[hY^[\ ijoha[h Z[jj[ ckb_]^[Z[d \eh Wj ]_l[ [d [diWhj[j l[`b[Zd_d]+ 

@d ^W][ l[Z fhe`[aj\_dWdi_[h[Z[ Waj_l_j[j[h [h Z[d h_i_ae) Z[h Wbj_Z [h j_b ij[Z[ c[Z ^[diod j_b) Wj 
Z[j [\j[h fhe`[ajW\ibkjd_d] aWd l¡h[ il¡hj Wj \Wij^ebZ[ e] l_Z[h[kZl_ab[ Z[ fhWai_ii[h e] iWcWh*
X[`Z[h) Z[h [h Xb[l[j [jWXb[h[j _ b¦X[j W\ fhe`[aj[hd[+ ?[j X¦h e]i  l¡h[ [d ef]Wl[ \eh Q@P*
Y[djh[d[ Wj akdd[ jh¡aa[ f  e] l_Z[h[\¦h[ Z[ ]eZ[ [h\Wh_d][h \hW fhe`[aj[hd[ _ \h[cj_Z_][ Waj_l_*
j[j[h+ 

-&* 7tPPIV EUFINHI QIH YINPIHRMRKVTUEOVMV M UIKM EJ  
D6C%GIRWUI  

�d W\ Z[ do[ ef]Wl[h) Q@P*Y[djh[d[ ^Wh \ [j c[Z h[l_Z[h_d][d W\ Y[djh[d[i h[ikbjWjaedjhWaj _ de*
l[cX[h /-.1) [h iec d¡ldj) Wj ^l[hj Y[dj[h 'l¡hji* e] fWhji_dij_jkj_ed[h( iaWb kZ\ehc[ [d \¡bb[i 
l[`b[Zd_d]iijhWj[]_ c[Z c b) _dZiWji[h e] W\Z¡ad_d] W\ l[`b[Z[hd[i aecf[j[dY[X[^el iWcj 
_]Wd]i¡jj[ _d_j_Wj_l[h f  XW]]hkdZ ^[hW\+ ?li+ Wj _dij_jkj_ed[h _ h[]_ W\ Z[h[i Q@P*Y[dj[h iaWb \eh*
i¦][ Wj iaWX[ [d \¡bb[i h[jd_d] \eh l[`b[Zd_d][d+ ?[j [h [j WhX[`Z[) iec Q@P*Y[djh[d[ f  _dj[h*
l_[mj_Zifkdaj[j d[jef lWh ] [j _ ]Wd] c[Z e] Z[hc[Z _ iW][di dWjkh _aa[ ^WlZ[ W\ibkjj[j+  
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D ZWjWcWj[h_Wb[j ^¡\j[h l_ ei l[Z je el[hehZd[Z[ jh¡a c[Z ^[diod j_b Z[jj[ WhX[`Z[+ Aeh Z[j \¦hij[ 
l_i[h cWj[h_Wb[j [d _dj[h[ii[ \hW _dij_jkj_ed[hd[i i_Z[ \eh Wj ¦][ iWcWhX[`Z[j ec leai[dl[`b[Zd_d*
][d f  jl¡hi W\ _dij_jkj_ed[hd[ _ h[]_ W\ Q@P*Y[djh[j+ Aeh Z[j WdZ[j ^¡\j[h l_ ei l[Z) Wj Z[h) i[bl*
ec Q@P*Y[djh[d[ Wbb[h[Z[ lkhZ[h[i Wj ^Wl[ ]`ehj [d l_i \ehia[b \eh iWcWhX[`Z[j c[bb[c kZZWdd[b*
i[i_dij_jkj_ed[hd[) ijWZ_] [h hkc \eh \ehX[Zh_d] c[Z ^[diod j_b) Wj Q@P*Y[djh[j iaWb if_bb[ [d kZ*
l_ab[dZ[ hebb[ \eh l[`b[Zd_d][d f  _dij_jkj_ed[hd[+  

OWX[b .. l_i[h) _ ^l_ba[d ]hWZ kZZWdd[bi[i_dij_jkj_ed[hd[ efb[l[h) Wj Z[h[i Q@P*Y[dj[h iaWX[h ¦][j 
iWcWhX[`Z[ ec leai[dl[`b[Zd_d] f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[+ C[h [h Z[j Ze] _][d l_]*
j_]j Wj ^ebZ[ i_] \eh ¦`[) Wj cWj[h_Wb[j [h _dZiWcb[j) akd aehj j_Z [\j[h Wj Z[ do[ ahWl j_b Q@P*
Y[djh[d[ Xb[l _dZ\¦hj+ 

LOPSZ -- 
B VcWZYS\ U_OR ]^ZScS_ Rb( Oa RW\ W\`aWabaW]\` N>M)QS\aS_ `YOPS_ �USa `O[O_PSXRS ][ 
c]Y`S\cSXZSR\W\U ^� ac�_` OT bRRO\\SZ`S`W\`aWabaW]\S_\S8 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 42( 

QP> 

'd 9 /4( 

OejWb 

'I 9 .-/( 

D ^¦` ]hWZ 0. $ .. $ /2 $ 

D de][d ]hWZ 1- $ .6 $ 01 $ 

D c_dZh[ ]hWZ /. $ 15 $ /5 $ 

Nb[j _aa[ 5 $ // $ ./ $ 

OejWb .-- $ .-- $ .-- $ 

26 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ efb[l[h) Wj Q@P*Y[djh[d[ iaWX[h ¦][j iWcWhX[`Z[ ec lea*
i[dl[`b[Zd_d] f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[+ 1- $ c[d[h) Wj Q@P*Y[djh[j _ c_dZh[ ]hWZ 
[bb[h ib[j _aa[ iaWX[h Z[jj[ ¦][Z[ iWcWhX[`Z[+ ?[h [h _c_Zb[hj_Z ijeh \ehia[b c[bb[c Z[ \ehia[bb_][ 
kZZWdd[bi[ijof[h y Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h efb[l[h _ bWd]j ^¦`[h[ ]hWZ [dZ 
ON<uYfbY' Uh O>N*Y[djh[d[ X_ZhW][h j_b iWcWhX[`Z[j ec leai[dl[`b[Zd_d]+ C[b[ 4- $ W\ 
ON<uYfbY aYbYf ]__Y' Uh O>N*Y[djh[d[ iaWX[h ¦][j iWcWhX[`Z[+ ?[hc[Z aWd l_ aedabkZ[h[) Wj 
Z[h _aa[ c_dZij c[Z ^[diod h]` ON<uYfbY [h doj bWdZ Wj efZoha[ _ Q@P*Y[dj[hh[]_) d h Z[j ^WdZb[h 
ec Wj iaWX[ [j iWcWhX[`Z[ f  jl¡hi W\ _dij_jkj_ed[hd[+  

O_b ][d]¡bZ [h Z[h XbWdZj V�XY XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfbY ghcfY 
WdZ[b[) Z[h [h [d_][ _) Wj iWcWhX[`Z[j \Waj_ia [h l_]j_]j+ ?[j \h[c] h W\ jWX[b ./+  
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LOPSZ -. 
Ac]_ cWUaWUa `e\S` Rb( RSa S_( Oa RW\ W\`aWabaW]\` N>M)QS\aS_ `YOPS_ �USa `O[O_PSXRS ][ 
c]Y`S\cSXZSR\W\U ^� ac�_` OT bRRO\\SZ`S`W\`aWabaW]\S_\S8 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 41( 

QP> 

'd 9 /3( 

OejWb 

'I 9 .--( 

H[][j l_]j_]j 1. $ 05 $ 1. $ 

Q_]j_]j 03 $ 05 $ 04 $ 

H_dZh[ l_]j_]j .2 $ .6 $ .3 $ 

Nb[j _aa[ l_]j_]j 4 $ 1 $ 3 $ 

OejWb .-- $ .-- $ .-- $ 

OWX[bb[d l_i[h) Wj 45 $ W\ Wbb[ _dij_jkj_ed[h lkhZ[h[h) Wj Z[j [h l_]j_]j [bb[h c[][j l_]j_]j) Wj Z[h[i 
Q@P*Y[dj[h iaWX[h ¦][j iWcWhX[`Z[ ec leai[dl[`b[Zd_d] f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_ed[hd[+ 
?[h [h de][dbkdZ[ b_][ ijeh[ WdZ[b[ W\ Z[ [h^l[hlih[jj[Z[ iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfd[) 
iec lkhZ[h[h) Wj Z[j [h l_]j_]j [bb[h c[][j l_]j_]j) Wj Q@P*Y[djh[d[ iaWX[h Z[jj[ ¦][Z[ iWcWhX[`*
Z[ ec leai[dl[`b[Zd_d]+ 

<j 26 $ iWcb[j i[j efb[l[h) Wj Q@P*Y[djh[d[ iaWX[h ¦][j iWcWhX[`Z[) c[di 45 $ i[h Z[j iec 
l_]j_]j) aWd jeba[i iec [j kZjhoa \eh) Wj cWd ¦dia[h) Wj Q@P*Y[djh[d[ iaWb if_bb[ [d [dZdk ij¦hh[ 
hebb[ c[Z ^[diod j_b Z[j jl¡h] [dZ[ l[`b[Zd_d]iiWcWhX[`Z[+ ?[j [h _ Z[d \ehX_dZ[bi[ l_]j_]j Wj 
fh¡Y_i[h[) Wj Q@P*Y[djh[j _ Z[dd[ aedij[bbWj_ed _aa[ [h [d [aij[hd fWhj) Z[h iaWb b¦i[ [d ef]Wl[) 
c[d Wj Z[j d[jef [h l¡hji* e] fWhji_dij_jkj_ed[hd[) Z[h kZ]¦h Q@P*Y[djh[j e] Z[hc[Z iaWb iWc*
WhX[`Z[ ec ef]Wl[d _ h[]_ W\ Q@P*Y[djh[j+  

D _dj[hl_[m[d[ kZZoX[i fe_dj[d ec) Wj Q@P*Y[djh[d[ aWd if_bb[ [d ij¦hh[ hebb[ _ \ehX_dZ[bi[ c[Z 
_dij_jkj_ed[hd[i l[`b[Zd_d]+ C[h ^¡\j[h l_ ei Xb+W+ l[Z) Wj Z[h XbWdZj _dij_jkj_ed[hd[i l[`b[Z[h[ [h 
[d efb[l[bi[ W\) Wj Q@P*Y[djh[ji hebb[ c[Z ^[diod j_b Z[h[i fhWai_i [h X[]h¡di[j+ @d l[`b[Z[h \hW 
QP> i_][h \n7  
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?[hc[Z kZjhoaa[h l[`b[Z[h[d X Z[ [j cWd]b[dZ[ a[dZiaWX j_b i_j Q@P*Y[dj[h e] [d efb[l[bi[ W\) 
Wj Z[j _aa[ f l_ha[h l[Zaecc[dZ[i l[`b[Zd_d] Z_h[aj[+  

?[jj[ cWd]b[dZ[ a[dZiaWX j_b Q@P*Y[djh[j iaWb i[i _ h[bWj_ed j_b Z[d efXo]d_d]) Z[h [h ec iWcWh*
X[`Z[ _ h[]_ W\ Q@P*Y[djh[j+ Q@P*Y[djh[d[ jh¡aa[h Xb+W+ f  Q@P*aedikb[dj[h) iec [h WdiWj f  Z[ 
[da[bj[ kZZWdd[bi[i_dij_jkj_ed[h+ Ie]b[ W\ Z_ii[ aedikb[dj[h lWh[jW][h e]i  _dZ]Wd]il[`b[Zd_d][d 
f  kZZWdd[bi[i_dij_jkj_ed[hd[+ K  kZZWdd[bi[i_dij_jkj_ed[hd[ [h Z[h Ze] [d c¡d]Z[ l[`b[Z[h[) 
iec _aa[ [h Q@P*aedikb[dj[h y e] Z[j [h i¡hb_]j Z_ii[ l[`b[Z[h[) Z[h _ _dj[hl_[m[d[ \ehj¡bb[h ec Wj 
^Wl[ X[]h¡di[j X[h¦h_d] c[Z Q@P*Y[djh[j+ D Y[dj[hh[]_ [h Z[h _aa[ ][dd[c\¦hj Waj_l_j[j[h) Z[h 
^Wh _dlebl[h[j Z[c) e] Z[h \eh[] h j_biod[bWZ[dZ[ _aa[ Wbj_Z l_Z[diZ[b_d] c[bb[c Q@P*
aedikb[dj[hd[ e] 'Z[ WdZh[( l[`b[Z[h[+  

PdZ[h _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ X[c¡ha[Z[ l_ je el[hehZd[Z[ jh¡a c[Z ^[diod j_b 
Z[h[i a[dZiaWX j_b kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Z[h[+ @j jh¡a lWh) Wj de]b[ Q@P*Y[dj[hY^[\[h 
^[bb[h _aa[ ^WlZ[ [j i¡hb_]j kZXo]][j a[dZiaWX j_b l[`b[Z[hd[i l_ha[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ 
f  _dj[hl_[mj_Zifkdaj[j+ @j WdZ[j jh¡a lWh) Wj Z[h e]i  lWh Q@P*Y[djh[) iec Wbb[h[Z[ f  _dj[h*
l_[mj_Zifkdaj[j lWh ] [j _ ]Wd] c[Z Z[d \¦hij[ aehjb¡]d_d] W\ l[`b[Z[hfhWai_i f  _dij_jkj_ed[hd[ 
e] Z[hc[Z ^WlZ[ ZWdd[j i_] [j \¦hij[ _dZXb_a+  

D\¦b][ if¦h][ia[cWkdZ[hi¦][bi[d lkhZ[h[h kZZWdd[bi[i_dij_jkj_ed[hd[ iec d¡ldj) Wj Z[j [h l_]*
j_]j) Wj Q@P*Y[djh[j iaWX[h [j ¦][j iWcWhX[`Z[ ec l[`b[Zd_d][d f  jl¡hi W\ kZZWdd[bi[i_dij_jkj_*
ed[hd[+ ?[j ^Wh _aa[ j_Zb_][h[ l¡h[j [j \eakiech Z[ y e] Z[h [h Z[h\eh [j ijoaa[ l[` [dZdk) \¦h 
Y[dj[hiWcWhX[`Z[j aWd \¦h[ j_b [d kZl_ab_d] W\ fhWai_i) Z[h aWd c¡ha[i _ Z[d [da[bj[ l[`b[Z[hi 
ZW]b_][ l[`b[Zd_d]+ 

-&+ ?TVXQQIUMRK 
Q@P*Y[djh[d[ [h \eaki[h[Z[ f  Wj d  Z[h[i kZl_Z[Z[ e] ia¡hf[Z[ c b \eh WdjWbb[j W\ f[hied[h) 
Z[h ^Wh \ [j _dZ_l_Zk[b h Z]_ld_d] e] l[`b[Zd_d]+ H bjWbb[j b¡]][h ef j_b [d Z[\_d_j_edi* e] _dZ*
^ebZiZ_iakii_ed+ Q@P*Y[djh[d[ efb[l[h) Wj c bjWbb[j [h i  ^¦`j) Wj Wb h Z]_ld_d]i* e] l[`b[Zd_d]iWa*
j_l_j[j) e]i  ^[bj aehj[) _d\ehc[h[dZ[ iWcjWb[h) c  Z[\_d[h[i iec h Z]_ld_d] e] l[`b[Zd_d]) \eh Wj 
Z[j iaWb akdd[ d i+ ?[h [h X[^el \eh abWhj Wj Z[\_d[h[) ^lWZ ^[d^ebZil_i h Z]_ld_d] e] l[`b[Zd_d] 
[h y ^[hkdZ[h \eh Wj Z_iakj[h[) ^lWZ ]eZ l[`b[Zd_d] '_aa[( [h+ 

D h[]_ W\ Q@P*Y[djh[d[ \eh[] h _dZ_l_Zk[b l[`b[Zd_d] W\ Xeh][h[ _dZ[d \eh \_h[ ech Z[h7 
' �X[d l[`b[Zd_d]7 Q@P*Y[djh[d[ ^Wh c[][j \ehia[bb_][ [h\Wh_d][h c[Z Z[jj[ _d_j_Wj_l) Xb+W+ c[Z 

^[diod j_b WdjWb Xeh][h[) Z[h ^Wh X[dojj[j Z[j+ ?[h) ^leh _d_j_Wj_l[j X[j[]d[i iec c[ij ikYY[i*
\kbZj) ^Wh Z[h l¡h[j efXWad_d] j_b _d_j_Wj_l[j \hW b[Z[bi[di e] kZZWdd[bi[i_dij_jkj_ed[hd[i i_Z[+  
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' Q[`b[Zd_d] W\ c[ZWhX[`Z[h[ _ l_haiec^[Z[h7 Q@P*Y[djh[d[ ^Wh i_Z[d [jWXb[h_d][d ^W\j [j ¦][j 
\eaki f  Wj l[`b[Z[ l_haiec^[Zib[Z[bi[h) c[d _dZ_l_Zk[b l[`b[Zd_d] _ l_haiec^[Z[hd[ [h Ze] 
e]i  [d ef]Wl[) de]b[ Y[djh[ Wbb[h[Z[ f jW][h i_]+ ?[j lkhZ[h[i iec l_]j_]j Wj d  Z[ X[ia¡\*
j_][Z[ k\W]b¡hj[ l[Z ^`¡bf W\ \ehia[bb_][ ijhWj[]_[h) ZW Z[ ][d[h[bj i[j ^Wh [d b_bb[ cej_lWj_ed 
\eh kZZWdd[bi[+  

' Jfi¦][dZ[ _dZ_l_Zk[b l[`b[Zd_d] _ WdZ[j h[]_7 @d Y[djhWb Z_iakii_ed [h) ec Z[dd[ l[`b[Zd_d] 
el[h^el[Z[j ]¦h [d \ehia[b+ @j iodifkdaj [h Ze]) Wj Z[d efi¦][dZ[ l[`b[Zd_d] aWd l¡h[ c[Z 
j_b Wj i  [j \h¦) Z[h f  b¡d][h[ i_]j aWd kZl_ab[ i_] j_b [d kZZWdd[bi[icej_lWj_ed+  

' Khe`[ajXWi[h[Z[ l[`b[Zd_d]iWaj_l_j[j[h) ^leh Z[d _dZ_l_Zk[bb[ l[`b[Zd_d] aWd \eh[]  _ \ehia[bb_][ 
iWcc[d^¡d][+ ?_ii[ Waj_l_j[j[h \eh¦][h WdjWbb[j W\ l[`b[Zd_d]ickb_]^[Z[h e] aWd ZWdd[ do[ 
iWcWhX[`Zih[bWj_ed[h c[bb[c Z[ fhe\[ii_ed[bb[+ 

Q@P*Y[djh[d[ aWd if_bb[ [d ij¦hh[ hebb[ _ \ehX_dZ[bi[ c[Z kZl_ab_d] W\ l[`b[Zd_d][d e] iWcWhX[`Z[j 
f  jl¡hi W\ _dij_jkj_ed[hd[+ Nf¦h][ia[cWkdZ[hi¦][bi[di h[ikbjWj[h f[][h f ) Wj Q@P*Y[djh[d[ X_*
ZhW][h j_` Uh g_UVY �[Yh gUaUfVY^XY' aYb ]g�f ON<uYfbY cd`YjYf U``][YjY`' Uh XYf Yf fia Zcf Zch*
X[Zh_d]+ ?[jj[ iaWb i[i _ boi[j W\) Wj i l[b Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h iec 
ON<uYfbY jifXYfYf' Uh XYh Yf j][h][h' Uh O>N*Y[djh[d[ X_ZhW][h j_b [j ¦][j iWcWhX[`Z[ _dij_jkj_e*
d[hd[ _c[bb[c+  
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4 NWcWhX[`Zi\bWZ[h c[Z `eXY[djh[j 

Cleh l_ _ Z[ j_Zb_][h[ aWf_jb[h ^Wh X[ia¡\j_][j ei c[Z Z[d kZZWdd[bi[il[`b[Zd_d]) Z[h \eh[] h f  
_dij_jkj_ed[hd[) l[dZ[h l_ _ Z[jj[ aWf_j[b Xb_aa[j ceZ  c[Z ^[diod j_b kZZWd*
d[bi[il[`b[Zd_d][d c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[ e] `eXY[djh[d[+  

EeXY[djh[d[i ^el[Zi_]j[ [h dWjkhb_]l_i Wj ^`¡bf[ \eba _ X[ia¡\j_][bi[) c[d l[`[d j_b Wj aecc[ _ 
X[jhW]jd_d] j_b h[b[lWdj[ `eXi l_b \eh de]b[ b[Z_][ Xeh][h[ l¡h[ XhebW]j c[Z akhi[h) kZZWdd[bi[) 
eciaeb_d] cl+ G[Z_]^[Zif[h_eZ[d aWd l¡h[ [j j_Zihkc) ^leh aehjkZZWdd[Z[ leaid[ efd h [d 
i¡hb_] cej_lWj_ed \eh Wj ]  _ ]Wd] c[Z kZZWdd[bi[+ An l_i[h @Q<ui kdZ[hi¦][bi[ 

 \hW /-.2) Wj c[di /. $ W\ Z[ k\W]b¡hj[ leaid[) Z[h [h _ X[ia¡\j_][bi[) _ ^¦` ]hWZ [bb[h _ 
de][d ]hWZ ^Wh boij j_b Wj kZZWdd[ i_] j_b \W]b¡hj) Zh[`[h Z[j i_] ec 03 $ W\ Z[ k\W]b¡hj[ leaid[) 
Z[h _aa[ [h _ X[ia¡\j_][bi[+ ?[dd[ j[dZ[di aWd l_ \ehabWh[ c[Z) Wj Z[h) d h leaid[ Xb_l[h b[Z_][) 
iaWX[i [j b_liXWd[XhkZ) iec aWd ]_l[ Wdb[Zd_d] j_b Wj ijeff[ ef e] i[ [\j[h do[ ckb_]^[Z[h e] 
l[`[ _ b_l[j \eh Wj aecc[ _ X[ia¡\j_][bi[+ ?[j aWd Xb+W+ _dZ[X¡h[ kZZWdd[bi[+ 

D Z[jj[ aWf_j[b \h[c^¡l[h l_ \¦hij `eXY[djh[d[i ZeXX[bjhebb[ c[Z ^[diod j_b Wj Xh_d][ \eba _ X[*
ia¡\j_][bi[ e] _ [d l_i kZijh¡ad_d] oZ[ kZZWdd[bi[il[`b[Zd_d]+ ?[hd¡ij kZ\ebZ[h l_) Wj Z[h \hW 
kZZWdd[bi[i_dij_jkj_ed[hd[i e] Xeh][hd[i i_Z[ efb[l[i [j X[^el \eh [d j¡jj[h[ aedjWaj e] [d ^¦*
`[h[ ]hWZ W\ l_Z[diZ[b_d] c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Zd_d] e] kZZWdd[bi[il[`b[Z*
d_d][d f  `eXY[djh[d[ \eh Wj \  iaWXj [d l[balWb_\_Y[h[j) _dif_h[h[dZ[ e] iWcc[d^¡d][dZ[ kZ*
ZWdd[bi[il[`b[Zd_d] j_b leaid[+ Q_ l_i[h je \ehia[bb_][ iWcWhX[`ZiceZ[bb[h \eh iWcWhX[`Z[j7 [d) Z[h 
[h fh¡][j W\ [j WZ ^eY*iWcWhX[`Z[) e] [d) Z[h _dZ[X¡h[h [j c[h[ \ehcWb_i[h[j e] h[][bc¡ii_]j 
iWcWhX[`Z[+ FWf_jb[ji aedabki_ed[h Xo]][h f  ZWjW \hW if¦h][ia[cWkdZ[hi¦][bi[d XbWdZj kZZWd*
d[bi[i_dij_jkj_ed[hd[ iWcj _dj[hl_[m c[Z b[Z[h[) l[`b[Z[h[) `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[+ 
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.&( ;SFGIRWUIRIV USPPI M JSUFMRHIPVI QIH 
XHHERRIPVIVYINPIHRMRK 

D\¦b][ h[][b]hkdZbW][j [h `eXY[djh[d[i fh_c¡h[ ef]Wl[ Wj kdZ[hij¦jj[ Z[ b[Z_][ c[Z ^[diod j_b Wj 
aecc[ _ X[ia¡\j_][bi[+ ?[ iaWb Ze] e]i  _d\ehc[h[ ec kZZWdd[bi[+.1

?[hkZel[h [h Z[h de]b[ leai[d]hkff[h) iec `eXY[djh[j y [bb[h WdZ[d Waj¦h) iec ef]Wl[d aWd 
l¡h[ kZb_Y_j[h[j j_b y iaWb  ec kZZWdd[bi[+ ?[j Zh[`[h i_] \eh Z[j \¦hij[ ec kd][ leaid[) 
iec [h b[Z_][ e] k\W]b¡hj[) e] iec Z[h\eh aWd \  [j kZZWdd[bi[if b¡].2+ H[Z Z[d do[ X[ia¡\*
j_][bi[ih[\ehc y iec [h jh Zj _ ahW\j ]hWZl_ij) c[di Z[dd[ kdZ[hi¦][bi[ [h Xb[l[j ][dd[c\¦hj y
Zh[`[h Z[j i_] \eh Z[j WdZ[j ec Z[ c[h[ ceZd[ k\W]b¡hj[ [bb[h \W]b¡hj[ c[Z [d \eh¡bZ[j kZZWd*
d[bi[) `\+ j[aijXeai[d f  d[Z[d\eh+ ?[d do[ X[ia¡\j_][bi[ih[\ehc c[Z\¦h[h Z[ikZ[d \b[h[ iWcjW*
b[h c[bb[c Xeh][h e] `eXY[dj[h iWcj [lj+ W*aWii[+ 

3IVOtJWMKIPVIVUIJSUQIR JUE )'(, 

=[ia¡\j_][bi[ih[\ehc[d jh¡Z[h ]hWZl_ij _ ahW\j _ b¦X[j W\ /-.2+ Cel[Z\ehc b[d[ c[Z h[\ehc[d [h 

Xb+W+ Wj ]_l[ b[Z_][ [d _dZ_l_Zk[b) `eXh[jj[j _dZiWji c[Z ^[dXb_a f  Wj iWdZiodb_]]¦h[ [j h[[bj kZZWd*

d[bi[ib¦\j e] lWh_] X[ia¡\j_][bi[+ 

IbZXS aWZ( Oa bTOUZ�_aS YO\ PZWcS TOUZ�_aS 
H[Z X[ia¡\j_][bi[ih[\ehc[d W\i¡jj[i [d fkb`[ j_b kZZWdd[bi[ib¦\j f  .2- c_e+ ah+  hb_]j+ Kkb`[d ]_l[h 

ckb_]^[Z \eh) Wj b[Z_][ el[h 0-  h) iec [h [dj[d k\W]b¡hj[ b[Z_][ [bb[h \W]b¡hj[ c[Z [d \eh¡bZ[j kZ*

ZWdd[bi[) aWd jW][ [d [h^l[hlikZZWdd[bi[ f  5- $ W\ ZW]f[d][iWji[d _ Z[d je h_][ ZW]f[d][f[h_*

eZ[+ EeXY[djh[j X[ibkjj[h) ec kZZWdd[bi[i\ehb¦X[j iaWb i¡jj[i _ ]Wd]+ ?[j ah¡l[h) Wj Z[d b[Z_][ aWd 

\  c[h_j \eh Z[b[ W\ fhWaj_aa[d) e] Wj kZZWdd[bi[d aWd ][dd[c\¦h[i _dZ[d \eh ZW]f[d][f[h_eZ[d+ 

.2
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3IVOtJWMKIPVIVUIJSUQIR JUE )'(, % JSUWVEW 

Ge ]_R\W\U [SR _Sa aWZ `SY` bUS_` X]P_SaaSa bRRO\\SZ`S 
C_Zj_b ^Wh b[Z_][ ^W\j h[j j_b i[ai k][hi i[bllWb]j kZZWdd[bi[) c[d c[Z X[ia¡\j_][bi[ih[\ehc[di 

_ahW\jjh¡Z[d [hijWjj[i Z[dd[ c[Z h[jj[d j_b i[ai k][hi `eXh[jj[j kZZWdd[bi[+ JhZd_d][d c bh[jj[i 

k\W]b¡hj[ e] \W]b¡hj[ iWcj b[Z_][ c[Z [d aehj l_Z[h[] [dZ[ kZZWdd[bi[) Z[h iWcj_Z_] ^Wh [d [h*

^l[hli\W]b_] kZZWdd[bi[+ ?[d `eXh[jj[Z[ kZZWdd[bi[ l¡b][i c[Z kZ]Wd]ifkdaj _ [d i aWbZj fei_j_lb_*

ij[) Z[h W\abWh[h) ^l_ba[ akhi[h e] kZZWdd[bi[i\ehb¦X Z[j [h ckb_]j Wj Z[bjW][ _+ Kei_j_lb_ij[d jW][h i_j 

kZ]Wd]ifkdaj _ aedah[j[ `eX\kdaj_ed[h e] ij_bb_d]iaWj[]eh_[h _dZ[d \eh ech Z[h) ^leh `eXckb_]^[*

Z[hd[) _\¦b][ <hX[`ZicWha[ZiXWbWdY[d) [h ]eZ[+ 

JSUW]\OZ bRRO\\SZ`S`^bZXS 

H[Z X[ia¡\j_][bi[ih[\ehc[d W\i¡jj[i [d h[]_edWb kZZWdd[bi[ifkb`[ f  .-- c_e+ ah+  hb_]j) i  [j ¦][j 

WdjWb ZW]f[d][ceZjW][h[ aWd \  aehj[) `eXh[jj[Z[ kZZWdd[bi[i\ehb¦X _dZ[d \eh ech Z[h) ^leh Z[h 

\ehl[dj[i idWhb_][ `eX Xd_d][h+ ?_ii[ kZZWdd[bi[i\ehb¦X \h[c] h W\ [d fei_j_lb_ij[ \eh Z[d h[]_edWb[ 

kZZWdd[bi[ifkb`[+ 

'M[][h_d][d) /-.17 (+

EeXY[djh[d[ ^Wh Wbji  WdilWh \eh kZZWdd[bi[il[`b[Zd_d]) i¡hb_]j j_b de]b[ c b]hkff[h+ ?[h [h de*
][j) Z[h joZ[h f ) Wj Z[h) d h kZZWdd[bi[il[`b[Zd_d] [h [d Z[b W\ iWcjWb[d c[bb[c Xeh][h e] `eX*
Y[dj[hc[ZWhX[`Z[h) [h fej[dj_Wb[ j_b Wj \  k\W]b¡hj[ j_b Wj el[hl[`[ kZZWdd[bi[il[`[d+ @Q<ui kdZ[h*
i¦][bi[  '/-.2( l_i[h) Wj 1- $ W\ Z[ b[Z_][ k\W]b¡hj[ lkhZ[h[h) Wj Z[j l_b 
l¡h[ c[h[ iWdZiodb_]j) Wj Z[ ijWhj[h f  [d [h^l[hlikZZWdd[bi[) ^l_i `eXY[djh[j ef\ehZh[h j_b Z[j+ D 
_dj[hl_[m[d[ c[Z `eXY[dj[hc[ZWhX[`Z[hd[ e] Xeh][hd[ ^¡\j[h l_ ei _c_Zb[hj_Z l[Z) Wj Z[h iod[i 
Wj l¡h[ \ehia[bb_][ aecckdWb[ fh_eh_j[h_d][h W\ kZZWdd[bi[ j_b b[Z_][ e] iec \¦b][ Z[hW\ e]i  
\ehia[bb[ c[Z ^[diod j_b) ^leh c[][j kZZWdd[bi[il[`b[Zd_d] \obZ[h _ `eXY[dj[hc[ZWhX[`Z[hd[i 
iWcjWb[h c[Z Z[ b[Z_][+  

.&) 3ILSY JSU YMHIRVHIPMRK SK OSSUHMRIUMRK QIPPIQ 
XHHERRIPVIVMRVWMWXWMSRIU$ NSFGIRWUI SK E%OEVVIU  

?[h iod[i Wj l¡h[ [j X[^el \eh [d ^¦`[h[ ]hWZ W\ l_Z[diZ[b_d] e] aeehZ_d[h_d] c[bb[c `eXY[djh[ 
e] l[`b[Zd_d] f  kZZWdd[bi[i_dij_jkj_ed[hd[ \eh Wj i_ah[ [d alWb_\_Y[h[j l[`b[Zd_d] W\ Z[ b[Z_][ 
Xeh][h[+ ?[j l_i[h if¦h][ia[cWkdZ[hi¦][bi[d XbWdZj Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h 
c[ ON<uYfd[ iWcj _dj[hl_[m c[Z b[Z[h[) l[`b[Z[h[ e] `eXY[dj[hc[ZWhX[`Z[h[+  
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<\ jWX[b .0 \h[c] h kZZWdd[bi[i_dij_jkj_ed[hd[i ilWh f ) ec Z[h [h X[^el \eh [j j¡jj[h[ iWcWh*
X[`Z[ c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[ e] `eXY[djh[j \eh Wj i_ah[ Xeh][hd[ [d ]eZ kZZWdd[b*
i[il[`b[Zd_d]+ 

LOPSZ -/ 
Ac]_ S\WU SZZS_ bS\WU S_ Rb W T�ZUS\RS bR`OU\8 =S_ S_ PSV]c T]_ Sa a�aaS_S `O[O_PSXRS 
[SZZS[ [W\ bRRO\\SZ`S`W\`aWabaW]\ ]U X]PQS\a_Sa T]_ Oa `WY_S P]_US_\S S\ U]R  
bRRO\\SZ`S`cSXZSR\W\U 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 

'd 9 41( 

QP> 

'd 9 /4( 

OejWb  

'I 9 .-.( 

H[][j [d_] 03 $ 04 $ 04 $ 

@d_] 14 $ 15 $ 15 $ 

P[d_] .1 $ .2 $ .1 $ 

H[][j k[d_] - $ - $ - $ 

Daa[ h[b[lWdj 0 $ - $ / $ 

OWX[bb[d l_i[h) Wj _ Wbj 52 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ [h [d_][ [bb[h c[][j [d_][ _) Wj Z[h [h 
X[^el \eh [j j¡jj[h[ iWcWhX[`Z[+ QkhZ[h_d][hd[ [h ijehj i[j [di f  jl¡hi W\ [h^l[hlih[jj[Z[ kZ*
XUbbY`gYg]bgh]hih]cbYf c[ ON<uYf) 

Jl[hehZd[j i[j aWd l_ _Z[dj_\_Y[h[ je \ehia[bb_][ ]hkdZ[ j_b) Wj Z[h lkhZ[h[i Wj l¡h[ [j X[^el \eh [j 
j¡jj[h[ iWcWhX[`Z[) Z[bi \eh Wj ]_l[ Xeh][hd[ e] ][hd[ l[Z \¦hij[ ^[dl[dZ[b*
i[) Z[bi \eh Wj akdd[ ) i  Xeh][hd[ ij¦jj[i X[Zh[+ 

3*.*- ;SV]c T]_ `O[O_PSXRS T]_ Oa UWcS P]_US_\S RS\ Y]__SYaS cWRS\ 
<dWboi[d W\ ZWjWcWj[h_Wb[j f[][h f ) Wj Z[h [h X[^el \eh iWcWhX[`Z[ c[bb[c kZZWdd[bi[i_dij_jk*
j_ed[h e] `eXY[djh[ \eh Wj akdd[ ]_l[ Xeh][hd[ Z[d h[jj[ l_Z[d e] _dZi_]j y _aa[ Xbej ec kZZWd*
d[bi[) c[d e]i  ec h[]b[h l[Zh¦h[dZ[ b[Z_][i kZZWdd[bi[ickb_]^[Z[h+  

D if¦h][ia[cWkdZ[hi¦][bi[d lkhZ[h[h [j \b[hjWb W\ kZZWdd[bi[i_dij_jkj_ed[hd[ \n) Wj Z[h [h X[^el 
\eh) Wj l[`b[Z[hd[ \hW Z[h[i kZZWdd[bi[i_dij_jkj_ed efalWb_\_Y[h[h `eXY[dj[hc[ZWhX[`Z[hd[) i  Z[ 
aWd l[`b[Z[ leaid[ ec kZZWdd[bi[+ ?[j \h[c] h W\ jWX[b .1+  
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LOPSZ -0 
Ac]_ S\WU SZZS_ bS\WU S_ Rb W T�ZUS\RS bR`OU\8 =S_ S_ PSV]c T]_( Oa cSXZSRS_S T_O [W\ 
bRRO\\SZ`S`W\`aWabaW]\ ]^YcOZWTWQS_S_ X]PQS\aS_[SRO_PSXRS_\S aWZ Oa Yb\\S cSXZSRS 
c]Y`\S ][ bRRO\\SZ`S 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 40( 

QP>  

'd 9 /3( 

OejWb  

'I 9 66( 

H[][j [d_] /2 $ /0 $ /1 $ 

@d_] 15 $ 2- $ 15 $ 

P[d_] .3 $ /0 $ .5 $ 

H[][j k[d_] 1 $ - $ 0 $ 

Daa[ h[b[lWdj 4 $ 1 $ 3 $ 

D\¦b][ jWX[bb[d [h _ Wbj 4/ $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ [d_][ [bb[h c[][j [d_][ _) Wj Z[h [h X[*
^el \eh) Wj l[`b[Z[h[ \hW Z[h[i kZZWdd[bi[i_dij_jkj_ed efalWb_\_Y[h[h `eXY[dj[hc[ZWhX[`Z[hd[ j_b Wj 
akdd[ l[`b[Z[ leaid[ ec kZZWdd[bi[+ QkhZ[h_d][hd[ [h ijehj i[j [di f  jl¡hi W\ Z[ [h^l[hlih[j*
hYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfbY)

?[j h[ikbjWj iaWb i[i _ iWcc[d^¡d] c[Z) Wj ^[d^ebZil_i 46 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[b*
gYg]bgh]hih]cbYf c[ 3/ " UZ ON<uYfbY _\¦b][ if¦h][ia[cWkdZ[hi¦][bi[d [h [d_][ [bb[h c[][j [d_*
][ _) Wj Z[h [h X[^el \eh ij¦hh[ l_Z[d ec kZZWdd[bi[ XbWdZj `eXY[dj[hc[ZWhX[`Z[hd[ c[Z ^[dXb_a 
f  Wj l[`b[Z[ leaid[ '\h[c] h _aa[ W\ jWX[bb[hd[(+  

?_ii[ je h[ikbjWj[h jeba[h l_ iWcb[j i[j i ZWd) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ lkhZ[h[h) Wj c[ZWh*
X[`Z[hd[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ ^Wh [d l_Z[d ec kZZWdd[bi[) iec `eXY[dj[hc[ZWhX[`*
Z[hd[ _aa[ X[i_ZZ[h+ ?[j iaWb i[i _ h[bWj_ed j_b) Wj l[`b[Z[hd[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ efb[l[h) 
Wj `eXY[djh[d[ de]b[ ]Wd][ i[dZ[h Xeh][h[ j_b Z[h[i kZZWdd[bi[i_dij_jkj_ed c[Z cWd][b\kbZ[ [b*
b[h \eha[hj[ _d\ehcWj_ed[h ec kZZWdd[bi[+  

?[ _dj[hl_[m[Z[ `eXY[dj[hc[ZWhX[`Z[h[ \ehj¡bb[h e]i ) Wj Z[j aWd l¡h[ lWdia[b_]j f  Z[jWb`[d_*
l[Wk Wj \  el[hXb_a el[h Z[ cWd][ kZZWdd[bi[ickb_]^[Z[h) iec Z[ iaWb l[`b[Z[ b[Z_][ leaid[ ec+ 
@d `eXY[dj[hc[ZWhX[`Z[h i_][h \n7 
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EeXY[dj[hc[ZWhX[`Z[hd[ aWd _aa[ ^Wl[ [d _dZ] [dZ[ _dZi_]j _ Wbb[ \WY[jj[h c[Z ^[diod j_b kZ*
ZWdd[bi[ \eh leaid[+ <dZh[ `eXY[dj[hc[ZWhX[`Z[h[ ikffb[h[h c[Z) Wj Z[j aWd l¡h[ lWdia[b_]j Wj 
^Wl[ Z[jWb`[h[j a[dZiaWX j_b Z[ cWd][ kZZWdd[bi[ickb_]^[Z[h \eh leaid[) ckb_]^[Z[h \eh c[h_j 
e] h[Wbaecf[j[dY[W\abWh_d][h \eh leaid[ e] ][d[h[bj \¦b][ c[Z _ h[][b¡dZh_d][h f  kZZWdd[b*
i[iech Z[j c+c+ EeXY[dj[hc[ZWhX[`Z[hd[ \ehj¡bb[h) Wj Z[ \eh Wj akdd[ ]_l[ Xeh][hd[ aehh[aj[ 
efboid_d][h _ l[`b[Zd_d]ii_jkWj_ed[hd[ Wdl[dZ[h Z[d _dj[hd[jXWi[h[Z[ kZZWdd[bi[i]k_Z[ 
'mmm+k]+Za() aedjWaj[h Z[ if[Y_\_aa[ kZZWdd[bi[i_dij_jkj_ed[h \eh Wj \  d¡hc[h[ efboid_d][h [b*
b[h i[dZ[h Xeh][hd[ l_Z[h[ j_b kZZWdd[bi[i_dij_jkj_ed[hd[ \eh Wj \  c[h[ l_Z[d ec Z[ aedah[j[ kZ*
ZWdd[bi[h+ ?[j [h f  kZZWdd[bi[i_dij_jkj_ed[hd[) Wj wgd]Xg_cadYhYbWYfbY Yfw' gca Yb ^cVWYd*
j[hc[ZWhX[`Z[h i_][h Z[j+  

MRRO\\SZ`S`cSXZSRS_\S VO_ WYYS W\RU�S\RS cWRS\ ][ PS`Y�TaWUSZ`S`Z]cUWc\W\U 
NWcj_Z_] aWd l[`b[Z[hd[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ dWjkhb_]l_i cWd]b[ `eXY[dj[hc[ZWhX[`Z[h*
d[i l_Z[d ec WhX[`ZicWha[Z[ji h[][bi¡j) b[Z_][ leaid[i ckb_]^[Z[h \eh Wj \  ¦aedec_ia j_biakZ 
j_b kZZWdd[bi[) c+c+ ?[j [h _dZl_ab[Z[ h[][bi¡j) iec `eXY[dj[hc[ZWhX[`Z[hd[ [h [aif[hj[h _) e] 
Z[h\eh c  kZZWdd[bi[il[`b[Z[hd[ jh¡aa[ f  Z[h[i [aif[hjl_Z[d+ Nec Z[j \h[c] h W\ aWf_j[b 2) 
lkhZ[h[h kZZWdd[bi[i_dij_jkj_ed[hd[ e]i ) Wj c[ZWhX[`Z[hd[ akdd[ ^Wl[ X[^el \eh c[h[ l_Z[d f  
Z_ii[ \[bj[h+ 3. $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ 04 " UZ ON<uYfbY jifXYfYf 
i b[Z[i) Wj l[`b[Z[hd[ f  Z[h[i kZZWdd[bi[i_dij_jkj_ed[h _ ^¦` ]hWZ [bb[h _ de][d ]hWZ ^Wh X[^el 
\eh c[h[ l_Z[d ec leaid[i ¦aedec_ia[ ckb_]^[Z[h kdZ[h kZZWdd[bi[+ ?[ikZ[d lkhZ[h[h 24 $ 
W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ 2+ " UZ ON<uYfbY) Wj l[`b[Z[hd[ _ ^¦` ]hWZ [bb[h 
_ de][d ]hWZ ^Wh X[^el \eh c[h[ l_Z[d ec h[b[lWdj[ bel[ e] h[]b[h+ C[h lkhZ[h[i Wbji  Wj l¡h[ [j 
j_bilWh[dZ[ l_Z[di^kb) d[cb_] cWd]b[dZ[ l_Z[d ec Z[ h[b[lWdj[ h[][bi¡j _dZ[d \eh WhX[`ZicWh*
a[Zibel]_ld_d][d) \n ec b[Z_][ leaid[i ckb_]^[Z[h \eh ¦aedec_ia ij¦jj[ kdZ[h kZZWdd[bi[+ 

H^YcOZWTWQS_W\U ]U `O[O_PSXRS S_ \�RcS\RWUa 
Ke_dj[d [h) Wj leaid[ \eh Wj \  ]eZ l[`b[Zd_d] ec kZZWdd[bi[ \eh Z[j \¦hij[ iaWb ^Wl[ l_Z[d ec Z[ 
cWd][ kZZWdd[bi[ickb_]^[Z[h) Z[h [h) e] Z[h[i []d[ aecf[j[dY[h c[Z ^[diod j_b Z[c+ Aeh Z[j 
WdZ[j iaWb Z[ ^Wl[ l_Z[d ec h[]b[hd[ c[Z ^[diod j_b b[Z_]^[Zif[h_eZ[h e] kZZWdd[bi[ iWcj ec 
ckb_]^[Z[hd[ \eh ¦aedec_ia ij¦jj[+ ?[h [h jWb[ ec aecfb_Y[h[Z[ \eh^ebZ) ^leh [aif[hj[hd[ [h 
fbWY[h[j f  je \ehia[bb_][ _dij_jkj_ed[h+ ?[h [h fej[dj_Wb[h _) Wj c[ZWhX[`Z[hd[ \ h ij¦hh[ _dZi_]j _ 
^_dWdZ[di ech Z[h ][dd[c efalWb_\_Y[h_d]+ H[d c[Zc_dZh[ c[ZWhX[`Z[hd[ f  Z[ je jof[h W\ 
_dij_jkj_ed[h [h [aif[hj[h _dZ[d \eh ^_dWdZ[di ech Z[h y ^l_ba[j [h il¡hj Wj \eh[ij_bb[ i_] y ah¡l[i 
Z[h [j iWcWhX[`Z[ c[bb[c _dij_jkj_ed[hd[ \eh Wj akdd[ l[`b[Z[ Xeh][hd[ X[Zij ckb_]j+ @d l[`b[Z[h 
i_][h Z[j i ZWd7 wFUb g_U` h�b_Y jc_gYbjY^`YXb]b[Yb gca Yb hfYdUfhggUahU`Y aY``Ya Vcf[Yf' 
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kZZWdd[bi[i_dij_jkj_ed e] `eXY[dj[h y \eh Wj ij¦jj[ Z[d [da[bj[ Wdi¦][h _ Z[d aecfb[ai_j[j) Z[h [h 
_ Wj l¡b][) ^lWZ Z[j [h) l[Zaecc[dZ[ iaWb) kZ \hW Z[ ckb_]^[Z[h) \Ub \Uf)w ?li+ Wj Z[h [h jh[ 
fWhj[h) Z[h X¦h iWcWhX[`Z[ ec l[`b[Zd_d][d+ 

3*.*. ;SV]c T]_ `O[O_PSXRS T]_ Oa Yb\\S Y]]_RW\S_S ]U `a�aaS aWZ P]_US_\S PSR_S 
@d WdZ[d ]hkdZ j_b) Wj Z[h [h X[^el \eh [j j¡jj[h[ iWcWhX[`Z[) [h) Wj Z[j ]_l[h ckb_]^[Z \eh Wj 
aeehZ_d[h[ WhX[`Z[j) i  Xeh][hd[ ij¦jj[i X[Zh[+ 

?[ b[Z_][ iaWb _ ZW] _ kZ]Wd]ifkdaj[j X[l¡][ i_] c[bb[c `eXY[dj[h) kZZWdd[bi[i_dij_jkj_ed e] 
[lj+ W*aWii[ _ \ehX_dZ[bi[ c[Z kZZWdd[bi[il[`b[Zd_d][d e] W\abWh_d][d y e] e\j[ \b[h[ ]Wd][+ An 
[h Z[j f  kZZWdd[bi[i_dij_jkj_ed[d) Wj Z[d b[Z_][ \ h W\abWh[j) ^l_ba[ kZZWdd[bi[ickb_]^[Z[h l[Z*
aecc[dZ[ ^Wh) c[di `eXY[djh[j y [bb[h WdZ[d Waj¦h y \n iaWb ]eZa[dZ[) ec kZZWdd[bi[ aWd 
][dd[c\¦h[i f  ZW]f[d][+  

Q[`b[Z[h[ \hW kZZWdd[bi[i_dij_jkj_ed[hd[ \ehj¡bb[h) Wj Z[ efb[l[h) Wj Xeh][hd[ de]b[ ]Wd][ Xb_l[h 
\ehl_hh[Z[ el[h ef]Wl[\ehZ[b_d][d c[bb[c `eXY[djh[) e] [lj+ W*aWii[h) e] kZZWdd[bi[i_dij_jkj_e*
d[hd[+ ?[ aWd Xb_l[ ki_ah[ c[Z ^[diod j_b ioij[c[ji efXo]d_d] e] efb[l[) Wj Z[ Y_hakb[h[h hkdZj 
c[bb[c je*jh[ fWhj[h+ @d l[`b[Z[h \ehj¡bb[h7 

D\¦b][ l[`b[Z[hd[ ¦][i \ehl_hh_d][d) d h Xeh][hd[ \ h \ehia[bb_][ X[ia[Z[h) \n ec kZZWdd[bi[ick*
b_]^[Z[h) ij¦jj[ckb_]^[Z[h c+c+) ^ei Z[ \ehia[bb_][ fWhj[h+ ?[hc[Z aWd ioij[c[j c[Z Z[ cWd][ 
Waj¦h[h c[Z \ehia[bb_][ X[codZ_][bi[iaWia[jj[h iaWX[ ki_aa[h^[Z e] Z[ieh_[dj[h_d] ^ei de]b[ 
b[Z_][ Xeh][h[+  

TZ[hc[h[ aWd Z[j \eh de]b[ b[Z_][ Xeh][h[ l¡h[ il¡hj f  [][j _d_j_Wj_l Wj el[haecc[ Z[d fhWaj_*
ia[ ^khZb[) Z[j aWd l¡h[ Wj iakbb[ X[l¡][ i_] hkdZj c[bb[c Z[ \ehia[bb_][ h[b[lWdj[ fWhj[h) c[Z*
c_dZh[ Z[ \ h i¡hb_] ij¦jj[ j_b Z[j+ Nec [d `eXY[dj[hc[ZWhX[`Z[h g][Yf5 w=Yf Yf bc[`Y' XYf \Uf 
Xhk] \eh Wj Xb_l[ ^ebZj _ ^ dZ[d U+++V ?[j [h i  il¡hj \eh Z[c i[bl Wj h_d][ j_b Z[d kZZWdd[bi[i_dij_*
jkj_ed e] X[ij_bb[ Yb gUahU`Y)w @d WdZ[d `eXY[dj[hc[ZWhX[`Z[h ikffb[h[h c[Z) ^lehZWd l[Z*
aecc[dZ[ jWYab[h Z[d kZ\ehZh_d]7 
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?[hc[Z [h lkhZ[h_d][d) Wj Z[ ilW][ij[ b[Z_][ aWd \WbZ[ c[bb[c je ijeb[ _ fheY[ii[d) ^l_i _aa[ `eX*
Y[dj[h e] kZZWdd[bi[il[`b[Zd_d] aeehZ_d[h[h _dZiWji[d+ ?[h [h i b[Z[i \b[h[ ]hkdZ[ j_b) Wj [j j¡j*
j[h[ iWcWhX[`Z[ c[bb[c `eXY[djh[ e] kZZWdd[bi[i_dij_jkj_ed[h aWd ]Wld[ Xeh][hd[+ 

.&* AEQEUFINHVJSUQIU M JSUFMRHIPVI QIH 
XHHERRIPVIVYINPIHRMRK WMP FSUKIUI 

?[j X[^el \eh iWcWhX[`Z[ c[bb[c kZZWdd[bi[i_dij_jkj_ed[h e] `eXY[djh[) Z[h f[][i f  _ kdZ[hi¦*
][bi[d) Xb_l[h _ de]b[ j_b\¡bZ[ Wbb[h[Z[ _c¦Z[aecc[j) c[d Z[h [h W\]`ehj hkc \eh \ehX[Zh_d]+ K  
XW]]hkdZ W\ _dj[hl_[m c[Z Q@P*Y[dj[hY^[\[h) b[Z[h[) l[`b[Z[h[ e] `eXY[dj[hc[ZWhX[`Z[h[ aWd l_ 
el[hehZd[j _Z[dj_\_Y[h[ je \ehia[bb_][ \ehc[h \eh eh]Wd_i[h_d] W\ iWcWhX[`Z[ ec kZZWdd[bi[il[`*
b[Zd_d] j_b Xeh][h[7 
x <Z ^eY*iWcWhX[`Z[ 
x AehcWb_i[h[Z[ e] h[][bc¡ii_][ iWcWhX[`Zi\bWZ[h+ 

NWcWhX[`Zi\ehc[hd[ aWd [ai_ij[h[ i_Z[ ec i_Z[+ D Z[j \¦b][dZ[ X[^WdZb[h l_ Ze] Z[ je jof[h W\ 
iWcWhX[`Z[ i¡hia_bj \eh Wj akdd[ X[iah_l[) ^lWZ Z[h aWhWaj[h_i[h[h Z[d [da[bj[ iWcWhX[`Zi\ehc) 
e] ^lehZWd Z[d aWd ijoha[i+  

3*/*- 9R V]Q)`O[O_PSXRS  
Aeh Z[j \¦hij[ aWd l_ _ _dj[hl_[m c[Z Q@P*Y[dj[hY^[\[h) b[Z[h[) l[`b[Z[h[ e] `eXY[dj[hc[ZWhX[`Z[*
h[ _Z[dj_\_Y[h[ Z[j) l_ l_b X[j[]d[ iec [j WZ ^eY*iWcWhX[`Z[ ec kZZWdd[bi[il[`b[Zd_d] j_b Xeh][*
h[+ ?[j [h [j k\ehc[bj iWcWhX[`Z[) iec \eh[] h) d h Z[h ia¦dd[i Wj l¡h[ i¡hb_]j X[^el \eh Z[j+  

?[j aWd \n Zh[`[ i_] ec) Wj `eXY[dj[hc[ZWhX[`Z[h[ e] l[`b[Z[h[ aedjWaj[h ^_dWdZ[d c[Z i¡hb_][ 
if¦h]ic b ec l[`b[Zd_d][d W\ leaid[+ D\¦b][ if¦h][ia[cWkdZ[hi¦][bi[d Wd]_l[h \n ^[d^ebZil_i 
40 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i]bgh]hih]cbYf c[ 22 " UZ ON<uYfbY) Wj Z[h[i kZZWdd[b*
i[i_dij_jkj_ed[h b¦X[dZ[ ^Wh j[b[\ediWcjWb[h c[Z `eXY[dj[hc[ZWhX[`Z[hd[ ec l[`b[Zd_d][d W\ 
leaid[ b[Z_][+ EeXY[dj[hc[ZWhX[`Z[h[ \ehj¡bb[h _ \ehb¡d][bi[ ^[hW\) Wj Z[ aedjWaj[h l[`b[Z[h[ f  
[d kZZWdd[bi[i_dij_jkj_ed) ^l_i Z[ ^Wh i¡hb_][ if¦h]ic b ec kZZWdd[bi[i\eh^ebZ _ \ehX_dZ[bi[ 
c[Z [j iW]i\ehb¦X \eh [d Xeh][h) [bb[h ^l_i Z[h iaWb WhhWd][h[i i¡hb_][ \ehWdijWbjd_d][h \eh [d Xeh*
][h+  

NWcWhX[`Z[j aWd e]i  ^WdZb[ ec WdZh[ jof[h W\ Waj_l_j[j[h) Z[h WhhWd][h[i c[bb[c _dij_jkj_ed[h*
d[) \n efb¡] l[Z kZZWdd[bi[il[`b[Z[h[ f  `eXY[djh[ ec kZZWdd[bi[h e] X[i¦] _ ^_dWdZ[di eh]W*
d_iWj_ed[h c+c+) iec fbWdb¡]][i WZ ^eY+ <Z ^eY*iWcWhX[`Zi\ehc[d [h _bbkijh[h[j _ \_]kh 3+ 
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?WUb_ 2 
9R V]Q)`O[O_PSXRS [SZZS[ bRRO\\SZ`S`W\`aWabaW]\ ]U X]PQS\aS_ 

D _dj[hl_[m[d[ c[Z kZZWdd[bi[il[`b[Z[h[ e] `eXY[dj[hc[ZWhX[`Z[h[ ^¡\j[h l_ ei l[Z je d¦]b[ehZ) 
iec [h adojj[j j_b Wj iaWX[ [j l[b\kd][h[dZ[ WZ ^eY*iWcWhX[`Z[) d[cb_]  e] [d ]eZ 

 PZZWdd[bi[il[`b[Z[h[ e] `eXY[dj[hc[ZWhX[`Z[h[ \ehj¡bb[h) Wj Z[ ]eZ[ f[hiedb_][ h[bWj_ed[h 
aWd l¡h[ efXo]][j el[h j_Z e] l[Z ][dd[c \b[h[  h Wj ^Wl[ ^W\j \ehia[bb_][ jof[h W\ iWcWhX[`Zi*
h[bWj_ed[h) \n ec i¡hb_][ fhe`[aj[h) Waj_l[h_d]ij_bjW] c+c+ Nec [d `eXY[dj[hc[ZWhX[`Z[h i_][h Z[j7 
wCY[ Yf Yb [UaaY` aUbX _ Xo[d) i  `[] a[dZ[h ]eZj Z[ l[`b[Z[h[) Z[h i_ZZ[h f  Wbb[ kZZWdd[bi[i*
]bgh]hih]cbYfbY)w =Yh _Ub Xc[ f  iWcc[ j_Z ]¦h[ aedjWaj[d iah¦X[b_]) \ehZ_ c[ZWhX[`Z[h[ kZia_\*
j[i) e] h[bWj_ed[hd[ Z[h\eh _aa[ Xb_l[h efXo]][j [bb[h l[Zb_][^ebZj+ @j f[hif[aj_l XbWdZj `eXY[d*
j[hc[ZWhX[`Z[hd[ [h _ \ehb¡d][bi[ ^[hW\) Wj Z[j aWd l¡h[ dojj_]j Z[bi c[Z b_ij[h el[h l[`b[Z[h[ f  
kZZWdd[bi[i_dij_jkj_ed[h e] Z[h[i WdilWhiech Z[h) Z[bi c[Z \¡bb[i ef]Wl[h f  jl¡hi W\ eh]Wd_iW*
j_ed[hd[) ^leh Z[ f[hiedb_][ aedjWaj[h aWd efXo]][i e] ijoha[i+  

=bWdZj kZZWdd[bi[i_dij_jkj_ed[hd[ [h Z[h j_bilWh[dZ[ [j X[^el \eh Wj l_Z[) ^l[c cWd iaWb aedjWaj[ 
f  `eXY[djh[j+ ?[j \h[c] h W\ jWX[b .2) iec f[][h f  [j X[^el \eh [d \Wij aedjWajf[hied f  `eX*
Y[djh[j+  
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LOPSZ -1 
Ac]_ S\WU SZZS_ bS\WU S_ Rb W T�ZUS\RS bR`OU\8 =S_ S_ PSV]c T]_( Oa cSXZSRS_S T_O [W\ 
bRRO\\SZ`S`W\`aWabaW]\ VO_ S\ TO`a Y]\aOYa^S_`]\ ^� X]PQS\a_Sa( `][ cW YO\ Y]\aOYaS W 
T]_PW\RSZ`S [SR `O[O_PSXRSa ][ c]Y`S\cSXZSR\W\US\ 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed  

'd 9 40( 

QP>  

'd 9 /4( 

OejWb  

'I 9 .--( 

H[][j [d_] /2 $ 04 $ /5 $ 

@d_] 2. $ 1. $ 15 $ 

P[d_] .1 $ .6 $ .2 $ 

H[][j k[d_] 1 $ - $ 0 $ 

Daa[ h[b[lWdj 4 $ 1 $ 3 $ 

OWX[bb[d l_i[h) Wj 43 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ [h [d_][ [bb[h c[][j [d_][ _) Wj Z[h [h X[^el 
\eh) Wj l[`b[Z[h[ \hW kZZWdd[bi[i_dij_jkj_ed[d ^Wh [d \Wij aedjWajf[hied f  `eXY[djh[j) iec Z[ 
aWd aedjWaj[ _ \ehX_dZ[bi[ c[Z iWcWhX[`Z[j ec leai[dl[`b[Zd_d][d+  

NWcb[j i[j aWd Z[j aedijWj[h[i) Wj Z[h \eh[] h [j WZ ^eY*iWcWhX[`Z[ c[bb[c `eXY[dj[hc[ZWhX[`*
Z[h[ e] l[`b[Z[h[ f  kZZWdd[bi[i_dij_jkj_ed[hd[ ec kZZWdd[bi[il[`b[Zd_d] j_b Xeh][hd[+ NWcWh*
X[`Z[j \ehb¦X[h d[cc[h[) d h Z[j [h joZ[b_]j) ^l[c cWd iaWb aedjWaj[ f  Z[d WdZ[d _dij_jkj_ed) 
e] d h Z[h [h efXo]][j [d l_i f[hiedb_] h[bWj_ed j_b Z_ii[ f[hied[h+  

3*/*. ?]_[OZW`S_SRS ]U _SUSZ[�``WUS `O[O_PSXR`TZORS_ 
Aeh Z[j WdZ[j aWd l_ aedijWj[h[) Wj Z[h [h \ehcWb_i[h[Z[ e] h[][bc¡ii_][ iWcWhX[`Zi\bWZ[h c[b*
b[c de]b[ kZZWdd[bi[i_dij_jkj_ed[h e] `eXY[djh[ ec kZZWdd[bi[il[`b[Zd_d]+ C[h [h iWcWhX[`Z[j 
a[dZ[j[]d[j l[Z) Wj Z[h [h [d ^off_]) [diWhj[j e] l[ZlWh[dZ[ aedjWaj+ ?[dd[ iWcWhX[`Zi\ehc [h 
_bbkijh[h[j _ \_]kh 4+  
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?WUb_ 3 
?]_[OZW`S_SRS ]U _SUSZ[�``WUS `O[O_PSXR`TZORS_ [SZZS[ bRRO\\SZ`S`W\`aWabaW]\ ]U 
X]PQS\aS_ 

NWcWhX[`Z[j aWd \n ^WdZb[ ec) Wj c[ZWhX[`Z[h[ \hW Z[d [d[ _dij_jkj_ed kZijWj_ed[h[i f  Z[d Wd*
Z[d _dij_jkj_ed \eh Wj l[`b[Z[+ ?[j aWd l¡h[ l[`b[Z[h[ \hW kZZWdd[bi[i_dij_jkj_ed[h) iec h[][bc¡i*
i_]j [h j_b ij[Z[ f  `eXY[djh[ y [bb[h `eXY[dj[hc[ZWhX[`Z[h[) iec f  \Wij[ j_Zifkdaj[h Z[bjW][h _ 
l[`b[Zd_d][d f  kZZWdd[bi[i_dij_jkj_ed[h+ 

OWX[b .3 l_i[h kZZWdd[bi[i_dij_jkj_ed[hd[i ilWh f ) _ ^l_ba[d ]hWZ Z[dd[ kZijWj_ed[h_d] \eh[] h _ 
h[bWj_ed j_b Z[j `eXY[dj[h) Z[ iWcWhX[`Z[h c[Z+  

LOPSZ -2 
AcWZYS OT T�ZUS\RS ae^S_ OT `O[O_PSXRS VO_ B RSa `S\S`aS �_ VOTa [SR RSa X]PQS\aS_( B 
`O[O_PSXRS_ &[S`a' [SR8 

@h^l[hlih[jj[j  

kZZWdd[bi[i_dij_jkj_ed 'd 9 4.( 

QP> 

'd 9 /3( 

OejWb 

'I 9 64( 

Q[`b[Z[h[ \hW c_d kZZWdd[bi[i_dij_jkj_ed  

l[`b[Z[h leaid[ b[Z_][ Xeh][h[ 

c_d_ckc [d ]Wd] ec k][d 

.5 $ 05 $ /1 $ 

EeXY[dj[hc[ZWhX[`Z[h[ l[`b[Z[h leaid[  

b[Z_][ Xeh][h[ _ iWcWhX[`Z[ c[Z l[`b[Z[h[ 

 c_d_ckc [d 

]Wd] ec k][d 

/0 $ ./ $ /- $ 
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OWX[bb[d l_i[h) Wj .5 $ W\ Z[ [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h c[ .3 " UZ ON<uYfbY ^Wh 
l[`b[Z[h[) iec l[`b[Z[h leaid[ b[Z_][ Xeh][h[ f  `eXY[djh[j c_d_ckc [d ]Wd] ec k][d+ H[Z 
^[diod j_b Z[d ceZiWjj[ aedij[bbWj_ed) ^leh `eXY[dj[hc[ZWhX[`Z[h[ l[`b[Z[h f  kZZWdd[bi[i_dij_*
jkj_ed[hd[ _ iWcWhX[`Z[ c[Z l[`b[Z[h[) ^Wh /0 $ e] ./ $ \hW ^[d^ebZil_i Z[ [h^l[hlih[jj[Z[ 
kZZWdd[bi[i_dij_jkj_ed[h e] QP>uYfbY ilWh[j) Wj Z[d fhWai_i \_dZ[h ij[Z+ @j [ai[cf[b f  Z[dd[ 
aedij[bbWj_ed \eh[aecc[h e]i  _ Q@P*Y[dj[h NoZi  Xd[ l[`b[Zd_d] f  @P> NoZ) `\+ aWf_j[b 2) ^leh 
[d `eXY[dj[hc[ZWhX[`Z[h [h j_b ij[Z[ f  kZZWdd[bi[i_dij_jkj_ed[d _ \ehX_dZ[bi[ c[Z Z[d  Xd[ l[`*
b[Zd_d]+ 

<bj _ Wbj aWd l_ aedabkZ[h[) Wj iWcWhX[`Z[j c[Z \¡bb[il[`b[Zd_d] c[bb[c `eXY[dj[h e] kZZWdd[b*
i[i_dij_jkj_ed[h \_dZ[h ij[Z f  de]b[ _dij_jkj_ed[h) c[d bWd]j\hW Wbb[ _dij_jkj_ed[h+ D Z[d \ehX_dZ[bi[ 
iaWb Z[j X[c¡ha[i) Wj kZZWdd[bi[i_dij_jkj_ed[hd[ ^Wh ilWh[j c[Z ^[diod j_b d[jef Z[j `eXY[dj[h) 
Z[ iWcWhX[`Z[h c[ij c[Z+ ?[j [h Wbji  _aa[ d¦Zl[dZ_]l_i Z¡aa[dZ[ \eh iWcWhX[`Z[j c[Z Wbb[ 
`eXY[djh[ _ Z[ aecckd[h) iec _dij_jkj_ed[hd[ b_]][h _+.3

?]_RSZS T]_ P]_US_S ]U [SRO_PSXRS_S 
?[h [h kc_ZZ[bXWh[ \ehZ[b[ \eh X Z[ Xeh][h[ e] c[ZWhX[`Z[h[ l[Z) Wj l[`b[Zd_d][d h[][bc¡ii_]j 
[h iWcb[j f  ¢j ij[Z+ ?[j \h[c] h W\ _dj[hl_[m c[Z l[`b[Z[h[) `eXY[dj[hc[ZWhX[`Z[h[) b[Z[h[ e] 
Xeh][h[+  

?[j [h [d \ehZ[b \eh Xeh][hd[) Wj [aif[hj_i[d [h iWcb[j f  ¢j ij[Z+ ?[j X[joZ[h) Wj Xeh][hd[ kZ[*
bkaa[dZ[ iaWb ^[dl[dZ[ i_] f  ¢d WZh[ii[ \h[c \eh Wj iakbb[ X[l¡][ i_] hkdZj c[bb[c je _dij_jkj_*
ed[h \eh Wj \  ilWh f  \ehia[bb_][ if¦h]ic b _ if[ajh[j c[bb[c kZZWdd[bi[i* e] `eXi¦]d_d]+ <j ef*
d  Z[dd[ W\abWh_d] ¢j ij[Z i_ah[h d[jef) Wj Xeh][hd[ _aa[ Xb_l[h jWXj c[bb[c Z[ je _dij_jkj_ed[h+ 
?[ikZ[d aWd j_bij[Z[l¡h[bi[d W\ [d l[`b[Z[h \hW [d kZZWdd[bi[i_dij_jkj_ed f  `eXY[djh[j X[joZ[) 
Wj de]b[ Xeh][h[ \ h [d kZZWdd[bi[il[`b[Zd_d]) iec Z[ [bb[hi _aa[ l_bb[ ^Wl[ \ [j+ ?[j iaobZ[i) Z[bi 
Wj Xeh][hd[ c ia[ _aa[ W\ i_] i[bl l_bb[ ^Wl[ bW]j l[`[d \ehX_ kZZWdd[bi[i_dij_jkj_ed[hd[i l[`b[Z*
d_d]) Z[bi Wj Z[j aWd l¡h[ X[]h¡di[j) ^leh c[][j kZZWdd[bi[il[`b[Zd_d] [bb[hi l_bb[ \obZ[ _ iWcjW*
b[d c[Z Z[h[i iW]iX[^WdZb[h) `\+ _dj[hl_[m[d[ c[Z Xeh][h[+  



66 

Aeh c[ZWhX[`Z[hd[ ¦][h kZijWj_ed[h_d][d ckb_]^[Z[d \eh l_Z[diZ[b_d] e] ][di_Z_]j a[dZiaWX+ 
EeXY[dj[hc[ZWhX[`Z[h[ e] l[`b[Z[h[ \ehj¡bb[h i b[Z[i) Wj Z[ l[Z Wj i_ZZ[ iWcc[d e] ][dd[c\¦h[ 
\¡bb[i l[`b[Zd_d]iiWcjWb[h Z[bi \ h [j ij¦hh[ a[dZiaWX j_b ^_dWdZ[di l_Z[diech Z[h) Z[bi efXo]][h 
[d h[bWj_ed) iec [h l_]j_] \eh j_bb_Z[d j_b) Wj Z[d WdZ[d ]¦h i_d Z[b W\ WhX[`Z[j c[Z ^[diod j_b Xeh*
][hd[+  

OheZi Z[ X[iah[ld[ \ehZ[b[ [h Z[j iec d¡ldj akd [j X[]h¡di[j WdjWb kZZWdd[bi[i_dij_jkj_ed[h) 
^leh\hW l[`b[Z[h[ l[`b[Z[h f  `eXY[djh[ c_d_ckc [d ]Wd] ec k][d y [bb[h l_Y[ l[hiW+ ?[j iaobZ[i 
_\¦b][ _dj[hl_[m c[Z l[`b[Z[h[ e] b[Z[h[ Xb+W+ \hWlWb] W\ h[iiekhY[c¡ii_][  hiW][h e] [h\Wh_d][h 
c[Z) Wj \eh \  Xeh][h[ X[dojj[h i_] W\ ckb_]^[Z[d \eh l[`b[Zd_d]+ ?_ii[ [h\Wh_d][h f[][h f  h[b[*
lWdj[ fheXb[cij_bb_d][h) Z[bi c[Z ^[diod j_b) ^lWZ [d ikYY[ihWj[ \eh WdjWbb[j W\ l[`b[Zj[ iaWb l¡h[) 
Z[bi c[Z ^[diod j_b) Wj Z[j \eh X Z[ kZZWdd[bi[i_dij_jkj_ed[h e] `eXY[djh[ aWd l¡h[ kZ\ehZh[dZ[ 
Wj fh_eh_j[h[ h[iiekhY[hd[ j_b Z[dd[ jof[ l[`b[Zd_d]+ ?[j joZ[h Z[hc[Z f ) Wj Z[j ah¡l[h [d ^[bj 
i¡hb_] fh_eh_j[h_d] Wj ][dd[c\¦h[ l[`b[Zd_d] _ \¡bb[i h[]_+  

@j i¡hb_]j _d_j_Wj_l ec \ehcWb_i[h[j iWcWhX[`Z[ ec l[`b[Zd_d][d) iec l_ l_b \h[c^¡l[) [h Pd][^k*
i[j _ NbW][bi[+ O_bXkZZ[j) iec if[Y_[bj ^[dl[dZ[h i_] j_b Xeh][h[ kdZ[h 0-  h 'leaid[ el[h 0-  h [h 
Ze] e]i  l[baecd[() [h [j iWcWhX[`Z[ c[bb[c EeXY[dj[h NbW][bi[ e] kZZWdd[bi[i_dij_jkj_ed[hd[ _ 
aecckd[d+ DZ[[d XW] Pd][^ki[j [h d[jef Wj i_ah[) Wj Xeh][hd[ akd iaWb ^[dl[dZ[ i_] ¢j ij[Z 
\eh Wj \  X Z[ l[`b[Zd_d] \hW aecckd[d e] kZZWdd[bi[il[`b[Zd_d]) `\+ j[aijXeai[d f  d[Z[d\eh+ 

CRKILXVIW M APEKIPVI f IR MRHKERK WMP YINPIHRMRK JSU XRKI XRHIU *' sU 

Pd][^ki[j _ NbW][bi[ [h [d iWcb[j _dZ]Wd] \eh kd][ _ WbZ[h[d .2*0-  h j_b l[`b[Zd_d] e] ^`¡bf \hW NbW*

][bi[ Fecckd[ e] j_b kZZWdd[bi[il[`b[Zd_d]+ D ^ki[j aWd Xeh][hd[ i b[Z[i \  l[`b[Zd_d] e] h Z]_l*

d_d] ec kZZWdd[bi[ilWb]) ¦aedec_ e] b[Z_]^[Z+ ?[ aWd e]i  \  fioaebe]iWcjWb[h e] ^`¡bf j_b c_i*

Xhk]ifheXb[c[h) b¡i[lWdia[b_]^[Z[h c+c+) b_][iec Z[ aWd \  c[djehij¦jj[+ 

Njehj i[j Wbb[ kZZWdd[bi[i_dij_jkj_ed[h _ NbW][bi[ [h h[fh¡i[dj[h[j c[Z [d l[`b[Z[h _ ^ki[j+ ?[ kd][ 

aWd Z[hc[Z \  kZZWdd[bi[il[`b[Zd_d] W\ [d h[fh¡i[djWdj \eh Z[ [da[bj[ kZZWdd[bi[i_dij_jkj_ed[h+ 

Q[`b[Z[hd[ ^Wh jh¡\\[j_Z[h _ ^ki[j) c[d aWd e]i  l[`b[Z[ ec ^_dWdZ[di _dij_jkj_ed[h+ Pd][^ki[j _ 

NbW][bi[ [h fbWY[h[j c_Zj _ Z[j ][e]hW\_ia[ ech Z[) ^leh kZZWdd[bi[i_dij_jkj_ed[hd[ _ NbW][bi[ b_]][h) 

i  Z[h [h [d d¡h^[Z j_b kZZWdd[bi[i_dij_jkj_ed[hd[ \eh Z[ Xeh][h[) Z[h X[dojj[h ^ki[j+  



.-- 

CRKILXVIW M APEKIPVI f IR MRHKERK WMP YINPIHRMRK JSU XRKI XRHIU *' sU 
% JSUWVEW 

=eh][hd[ c¦Z[i _ \¦hij[ ec]Wd] W\ [d l_i_jWjeh) iec [\j[h [d iWcjWb[ ]k_Z[h Z[c j_b Z[ h[jj[ l[`b[Z[*

h[ e] aedikb[dj[h+ PZZWdd[bi[il[`b[Z[hd[ [h fbWY[h[j f  ^ki[ji \¦hij[iWb) e] aecckd[di iW]iX[*

^WdZb[h[ c+c+ i_ZZ[h _ ijk[[jW][d+ ?[j [h i b[Z[i d[cj Wj i_ah[) Wj Xeh][hd[ \ h Z[d h[jj[ l[`b[Zd_d] 

\hW X Z[ `eXY[dj[h e] kZZWdd[bi[i_dij_jkj_ed[h) e] Xeh][hd[ aWd ]  Z_h[aj[ j_b kZZWdd[bi[il[`b[Z[hd[ 

[\j[h [d iWcjWb[ c[Z Z[h[i iW]iX[^WdZb[h e] l_Y[ l[hiW+ ?[ikZ[d ]_l[h Z[j \¡bb[i ^ki X[Zh[ ckb_]*

^[Z \eh Wj aeehZ_d[h[ iWcWhX[`Z[j ec Xeh][hd[ c[bb[c Z[ \ehia[bb_][ _dijWdi[h) Z[h [h h[fh¡i[dj[*

h[j _ ^ki[j+ 

AcOR [SR P]_US_S ]cS_ /, �_8 

J]i  Xeh][h[ el[h 0-  h aWd \  kZZWdd[bi[il[`b[Zd_d] _ Pd][^ki[j+ Fecckd[di iW]iX[^WdZb[h[ 

jW][h i_] Ze] kZ[bkaa[dZ[ W\ Xeh][h[ kdZ[h 0-  h+  

Pd][^ki[j Xb[l efh[jj[j _ /-.0 e] [h [`[j W\ EeXY[dj[h NbW][bi[+ 

'Pd][^ki[ji ^`[cc[i_Z[ f  mmm+ibW][bi[+Za,Xeh][h,kd][,kd][^ki[j e] _dj[hl_[m c[Z  
^[d^ebZil_i b[Z[h e] l[`b[Z[h[ \hW N[bWdZ_W iWcj `eXY[dj[hc[ZWhX[`Z[h \hW NbW][bi[ Fecckd[(+ 

.&+ ?TVXQQIUMRK 
52 $ W\ kZZWdd[bi[i_dij_jkj_ed[hd[ [h [d_][ [bb[h c[][j [d_][ _) Wj Z[h [h X[^el \eh 

 c[bb[c kZZWdd[bi[i_dij_jkj_ed[hd[ e] `eXY[djh[j \eh Wj i_ah[ Xeh][hd[ [d ]eZ kZ*
ZWdd[bi[il[`b[Zd_d]+ ?[j iaobZ[i Xb+W+) Wj Z[h aWd l¡h[ X[^el \eh Wj Xh_d][ l_Z[d e] X[\¦`[bi[h \hW 
X Z[ kZZWdd[bi[i_dij_jkj_ed e] `eXY[dj[h _ if_b \eh Wj i_ah[ [d alWb_\_Y[h[j e] iWcc[d^¡d][dZ[ 
l[`b[Zd_d] W\ Z[d b[Z_][ Xeh][h+ ?[ikZ[d [h Z[h X[^el \eh Wj aeehZ_d[h[ c[bb[c Z[ je _dij_jkj_e*
d[h \eh Wj i_ah[) Z[bi Wj _d][d b[Z_][ Xeh][h[ jWX[i f  l[`[d c[bb[c Z[ \ehia[bb_][ iWcjWb[h) Z[bi Wj 
Z[h [h \¡bb[i \eZibW] ec Z[d h[jj[ l[` \eh Xeh][hd[+  

NWcWhX[`Z[j ec l[`b[Zd_d][d W\ Z[ b[Z_][ Xeh][h[ \eh[] h e\j[ WZ ^eY e] b[jj[i _ iW][di dWjkh) 
d h Z[j [h joZ[b_]j) ^l_ba[ f[hied[h cWd iaWb aedjWaj[ f  Z[d WdZ[d _dij_jkj_ed) \n l_W [d ehZd_d] 
c[Z \Wij[ aedjWajf[hied[h) e] d h Z[h [h iaWXj ]eZ[ h[bWj_ed[h c[bb[c c[ZWhX[`Z[hd[ f  Z[ \eh*
ia[bb_][ _dij_jkj_ed[h+ NWcWhX[`Z[j ec l[`b[Zd_d][d aWd e]i  ^Wl[ \ehc W\ h[][bc¡ii_][ e] \eh*
cWb_i[h[Z[ iWcWhX[`Zi\bWZ[h) \n l[Z Wj `eXY[dj[h* e] kZZWdd[bi[il[`b[Zd_d][d f  \Wij[ j_Zifkda*
j[h [h iWcb[j f  ¢j ij[Z+ ?[j aWd c[Zl_ha[ j_b) Wj Z[h [h ¢d iWcb[j _dZ]Wd] j_b l[`b[Zd_d][d \eh 



.-. 

Xeh][h[d) iWcj_Z_] c[Z Wj Z[j ¦][h ckb_]^[Z[d \eh l_Z[diZ[b_d] e] iWcWhX[`Z[ c[bb[c c[ZWh*
X[`Z[h[ \hW Z[ \ehia[bb_][ _dij_jkj_ed[h+ 

<dWboi[d f[][h _ \ehb¡d][bi[ W\ el[dij [dZ[ f ) Wj Z[j [h d¦Zl[dZ_]j c[Z l_Z[diZ[b_d] e] ef*
alWb_\_Y[h_d] \eh Wj i_ah[) Wj c[ZWhX[`Z[hd[ _ Z[ [da[bj[ eh]Wd_iWj_ed[h ^Wh Z[d h[b[lWdj[ l_Z[d j_b 
Wj akdd[ l[`b[Z[ Z[ leaid[ ec kZZWdd[bi[ \hW ^l[h Z[h[i fei_j_ed+ ?[jj[ [h [dZdk c[h[ h[b[lWdj) 
d h Z[h _aa[ \eh[] h l[`b[Zd_d] _ \¡bb[i h[]_+ 
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<ff[dZ_ai < 

=IWSHIETTIRHMOV  
?[jj[ c[jeZ[Wff[dZ_ai h[Z[]¦h \eh Z[ c[jeZ_ia[ el[hl[`[bi[h e] ZWjWcWj[h_Wb[) iec kdZ[hi¦*
][bi[d Xo]][h f + ?[h [h iWcb[j i[j Wdl[dZj \¦b][dZ[ c[jeZ[h7  
.+ AehkdZ[hi¦][bi[ X[ij [dZ[ W\ Z[iah[i[WhY^ e] [aifbehWj_l[ _dj[hl_[m 
/+ Ld�f[Yg_YaUibXYfg�[Y`gY V`UbXh gUah`][Y ON<uYf c[ Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]e*

d[h  
0+ Ddj[hl_[mkdZ[hi¦][bi[ 'j[b[\ed_ia( XbWdZj l[`b[Z[h[) ^[hkdZ[h aeehZ_dWjeh[h e] b[Z[h[ W\ l[`*

b[Zd_d][d f  kZZWdd[bi[i_dij_jkj_ed[h iWcj `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[) Z[h ^Wh 
ceZjW][j l[`b[Zd_d] 

1+ =[i¦] f  jh[ kZZWdd[bi[i_dij_jkj_ed[h c[Z [d _dj[h[iiWdj fhWai_i \eh leai[dl[`b[Zd_d]) ^leh 
Z[h [h ][dd[c\¦hj [da[bj* [bb[h ]hkff[_dj[hl_[m c[Z b[Z[bi[ih[fh¡i[djWdj[h) l[`b[Z[h[) Q@P*
aedikb[dj[h) `eXY[dj[hc[ZWhX[`Z[h[ e] Xeh][h[) Z[h ^Wh ceZjW][j l[`b[Zd_d] f  Z[d f ]¡b*
Z[dZ[ _dij_jkj_ed+ 

5EWEMRHVEQPMRKIRV WS JSUQsP 
Ab[h[ W\ Z[ Wdl[dZj[ c[jeZ[h ^Wh ^W\j je \ehc b+ Aeh Z[j \¦hij[ iakbb[ Z[ [da[bj[ c[jeZ[h X_ZhW][ 
c[Z l_Z[d j_b Z[d [dZ[b_][ WdWboi[ e] hWffehj+ Aeh Z[j WdZ[j lWh ZWjW_dZiWcb_d][d fbWdbW]j i[*
al[dj_[bj) i  Z[d l_Z[d) l_ \_a \hW ZWjW) Z[h Xb[l _dZiWcb[j l[Z ^`¡bf W\ ¢d c[jeZ[) akdd[ Xhk][i 
j_b Wj alWb_\_Y[h[ if¦h]ic b e] \eaki _ \ehX_dZ[bi[ c[Z Z[d ZWjW_dZiWcb_d]ic[jeZ[) iec Xb[l Wd*
l[dZj [\j[h\¦b][dZ[+ An ][dd[c\¦hj[ l_ [aifbehWj_l[ j[b[\ed_dj[hl_[m c[Z Q@P*Y[dj[hY^[\[h e] 
l[`b[Z[h[) _dZ[d l_ kZWhX[`Z[Z[ if¦h][ia[cW[j j_b _dij_jkj_ed[hd[+ ?[d l_Z[d) Z[h Xb[l _dZiWcb[j 
][dd[c _dj[hl_[m) X_Zhe] j_b Wj alWb_\_Y[h[ \eaki _ if¦h][ia[cW[j+ ?[ikZ[d Xb[l i¡hb_]j _dj[h*
l_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ Wdl[dZj j_b Wj kZl¡b][ X[i¦]i_dij_jkj_ed[h+ 

?[ [da[bj[ ZWjW_dZiWcb_d]ic[jeZ[h) j_Zifkdaj[j \eh Z[h[i ][dd[c\¦h[bi[ iWcj c Z[d) ^lehf  
Z[ ^Wh ZWdd[j l_Z[di]hkdZbW] \eh ^_dWdZ[d) \h[c] h W\ \_]kh 5+  
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?WUb_ 4 
HcS_PZWY ]cS_ ROaOW\R`O[ZW\US\ 

Nec \_]kh[d l_i[h) \eh[]_a ZWjW_dZiWcb_d][d _ \b[h[ \Wi[h+ ?[d l_Z[d) Z[h Xb[l _dZiWcb[j _ ¢d \Wi[) 
Xb[l Z[hc[Z [d Z[b W\ ]hkdZbW][j \eh ZWjW_dZiWcb_d][d _ Z[ [\j[h\¦b][dZ[ \Wi[h+  

D Z[j \¦b][dZ[ l_b Z[ [da[bj[ Z[b[b[c[dj[h _ ^l[h \Wi[ Xb_l[ ][dd[c] [j+ 

7SUXRHIUVuKIPVI 
AehkdZ[hi¦][bi[d Xb[l ][dd[c\¦hj \eh Wj \  [j el[hXb_a el[h \ehia[bb_][ c Z[h Wj WhX[`Z[ c[Z 
leai[dl[`b[Zd_d] _ \ehia[bb_]j h[]_+ C[hkZel[h X_Zhe] \ehkdZ[hi¦][bi[d c[Z h[b[lWdj[ f[hif[aj_l[h 
j_b kdZ[hi¦][bi[di Z[i_]d e] \eaki+ AehkdZ[hi¦][bi[d X[ijeZ W\ Z[iah[i[WhY^ iWcj c¦Z[h e] j[*
b[\ed_dj[hl_[m c[Z \ehia[h[) b[Z[bi[ih[fh¡i[djWdj[h e] kZZWdd[bi[il[`b[Z[h[ e] Xb[l ][dd[c*
\¦hj _ del[cX[h*Z[Y[cX[h /-.1+ 

=S`Y_S`SO_QV 
?[h Xb[l _dZb[Zd_d]il_ij ][dd[c\¦hj Z[iah[i[WhY^) iec _dZZhe] \ehia[bb_][ ZWdia[ e] _dj[hdWj_e*
dWb[ ijkZ_[h e] ZWdia e] _dj[hdWj_edWb b_jj[hWjkh f  ech Z[j.4+ ?[dd[ Z[iah[i[WhY^ lWh c[Z j_b Wj 
kZl_Z[ fhe`[aj]hkff[di a[dZiaWX j_b ech Z[j ][d[h[bj e] X_Zhe] Z[ikZ[d j_b Wj ia¡hf[ kdZ[hi¦*
][bi[di \eaki l[Z Wj ]_l[ _dZXb_a _) ^leh f  ech Z[j Z[h lWh X[^el \eh do l_Z[d+ 
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B\RZSRS\RS `O[aOZS_ [SR T]_`YS_S ]U ^_OYaWYS_S 
@Q< ][dd[c\¦hj[ i[ai _dZb[Z[dZ[ iWcjWb[h c[Z ^[d^ebZil_i jh[ \ehia[h[ _dZ[d \eh ech Z[j) [d 
h[fh¡i[djWdj \hW PdZ[hl_id_d]ic_d_ij[h_[j iWcj je l[`b[Z[h[) ¢d \hW [j QP> e] ¢d \hW [d [h^l[hli*
iaeb[+ ?_ii[ _dZb[Z[dZ[ iWcjWb[h X_Zhe] j_b _dZid¡lh_d][d W\ kdZ[hi¦][bi[di \eaki+ PdZ[h iWcjW*
b[hd[ Xb[l Z[h Xb+W+ ifkh]j ec) ^lWZ Z[ f ]¡bZ[dZ[ f[hied[h lWh efjW][j W\ f  l[`b[Zd_d]iech *
Z[j) ^leh Z[ i  Z[ ij¦hij[ Z_iakii_ed[h) kZ\ehZh_d][h e] fej[dj_Wb[h) e] _aa[ c_dZij ^leh Z[ i  [j 
l_Z[diX[^el+ 

Ddj[hl_[m[d[ ]Wl Xb+W+ l_Z[d ec) Wj [d ][d[h[b aehjb¡]d_d] W\ kZZWdd[bi[i_dij_jkj_ed[hd[i fhWai_i 
e] iWcWhX[`Z[ ec kZZWdd[bi[il[`b[Zd_d] j_b leaid[ lWh [\j[hifkh]j+ ?[ikZ[d Xb[l Xeh][hf[h*
if[aj_l[j \h[c^¡l[j iec [j l¡i[djb_]j \eaki) Z[h j_Zb_][h[ akd _ c_dZh[ ]hWZ [h X[boij+ ?[j lWh 
b_][b[Z[i _ \ehX_dZ[bi[ c[Z Z_ii[ _dZb[Z[dZ[ _dj[hl_[m) Wj l_ \_a h[jj[j \eaki ceZ Q@P*Y[djh[d[i 
do[ WdilWh _ \ehX_dZ[bi[ c[Z _dZ_l_Zh[jj[j kZZWdd[bi[il[`b[Zd_d]) b_][iec l_ ^[h \_a Z[j \¦hij[ _dZ*
jhoa W\) Wj Z[h aWd l¡h[ ijeh[ lWh_Wj_ed[h _ Z[d kZZWdd[bi[il[`b[Zd_d]) leaid[ j_bXoZ[i) W\^¡d]_]j 
W\ ^leh Z[ ^[dl[dZ[h i_]+ 

ATuUKIVOIQEXRHIUVuKIPVI 
?[h Xb[l ][dd[c\¦hj [d if¦h][ia[cWkdZ[hi¦][bi[ iec [d jejWbkdZ[hi¦][bi[ XbWdZj iWcjb_][ kZ*
XoZ[h[ W\ ]hkdZb¡]][dZ[ leai[d* e] [\j[hkZZWdd[bi[ f  ^[d^ebZil_i [h^l[hlih[jj[Z[ kZZWdd[b*
gYg]bgh]hih]cbYf c[ ON<uYf) PZZWdd[bi[i_dij_jkj_ed[hd[i b[Z[h[ kZf[][Z[ ^l[h [d c[ZWhX[`Z[h 
c[Z _dZ] [dZ[ a[dZiaWX j_b _dij_jkj_ed[di fhWai_i _dZ[d \eh leai[dl[`b[Zd_d]) iec ceZje] [j 
b_da j_b if¦h][ia[cW[j+ Nf¦h][ia[cWkdZ[hi¦][bi[d Xb[l ][dd[c\¦hj _ cWhji /-.2+ 

MRO_PSXRSZ`S ]U cOZWRS_W\U OT `^�_US`YS[OS_\S 
Ld�f[Yg_YaUYh V`Yj iXUfVY^XYh UZ >O9ug dfc^Y_h[fiddY) Ld�f[Yg_YaUYh \UjXY g�f`][h Zc_ig d�5
x PZZWdd[bi[i_dij_jkj_ed[hd[i eh]Wd_i[h_d] W\ l[`b[Zd_d][d W\ leaid[ 
x Q[`b[Z[hd[i aecf[j[dY[c¡ii_][ \ehkZi¡jd_d][h e] j_b]Wd] j_b l[`b[Zd_d][d 
x PZZWdd[bi[i_dij_jkj_ed[hd[i [aij[hd[ iWcWhX[`Z[ ec kZZWdd[bi[il[`b[Zd_d] j_b leaid[) ^[h*

kdZ[h Z[h[i iWcWhX[`Z[ c[Z WdZh[ kZZWdd[bi[i_dij_jkj_ed[h) `eXY[djh[) W*aWii[h e] l_haiec*
^[Z[h iWcj Q@P*Y[djh[d[i hebb[ _ Z[dd[ iWcc[d^¡d] 

x Hkb_]^[Z[h e] XWhh_[h[h \eh kZZWdd[bi[il[`b[Zd_d] j_b leaid[+ 

?[j [dZ[b_][ if¦h][ia[cW Xb[l efiWj [b[ajhed_ia e] f_bejj[ij[j c[Z kZ]Wd]ifkdaj _ ejj[ j[b[\ed*
_dj[hl_[m+ K_bejj[ij[d Xb[l ][dd[c\¦hj _ \[XhkWh /-.2 c[Z _ Wbj ejj[ f[hied[h7 \[c f[hied[h c[Z 
b[Z[h\kdaj_ed e] jh[ f[hied[h c[Z l[`b[Z[h\kdaj_ed+ 

Aehc b[j c[Z Z_ii[ f_bej_dj[hl_[m lWh Wj _Z[dj_\_Y[h[ [lj+ kabWh^[Z[h _ if¦h]ic b[d[) Z[h akdd[ 
]_l[ Wdb[Zd_d] j_b c_i\ehij [bi[h) iWcj Wj kdZ[hi¦][) ec ilWhaWj[]eh_[hd[ lWh \obZ[ij]¦h[dZ[+ K  
VU[[fibX UZ _caaYbhUfYfbY ZfU d]`ch]bhYfj]YkYbY ^ighYfYXY >O9ug dfc^Y_h[fiddY gd�f[Yg_YaUYh) 
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D \b[h[ j_b\¡bZ[ Xb[l if¦h]ic b \eh[dab[j) e] \ehabWh[dZ[ j[aij Xb[l j_b\¦`[j+ ?_ii[ ¡dZh_d][h Xb[l 
\eh[jW][j \eh Wj i_ah[) Wj if¦h]ic b[d[ Xb[l \ehij [j f  iWcc[ c Z[ W\ h[ifedZ[dj[hd[) e] Wj 
h[ifedZ[dj[hd[ \_a Z[d \ehd¦Zd[ l_Z[d j_b Wj akdd[ X[ilWh[ if¦h]ic b[d[+ C[hkZel[h Xb[l de]b[ 
ilWhaWj[]eh_[h ¡dZh[j) b_][iec do[ ilWhaWj[]eh_[h Xb[l j_b\¦`[j _ \ehX_dZ[bi[ c[Z [da[bj[ if¦h]i*
c b+ 

JSY_baaS_W\U ]U bR`S\RSZ`S 
PZi[dZ[bi[ib_ij[d \eh if¦h][ia[cWkdZ[hi¦][bi[d Xb[l kZWhX[`Z[j W\ @Q<+ A¦hij Xb[l iWcjb_][ kZ*
XoZ[h[ W\ ]hkdZb¡]][dZ[ leai[dkZZWdd[bi[h f  ^[d^ebZil_i [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jk*
j_ed[h e[ ON<uYf iXhfi__Yh ZfU ]bgh]hih]cbgfY[]ghYfYh' \jcfYZhYf >O9 _cbhU_hYXY gUah`][Y ,,3 ]d*
ij_jkj_ed[h \eh Wj \  efboij [d aedjWajf[hied) iec kdZ[hi¦][bi[d akdd[ ij_b[i j_b+ PZZWdd[bi[i_d*
ij_jkj_ed[d Xb[l X[Zj ec Wj efboi[ aedjWajefboid_d][h \eh Z[d f[hied) Z[h ^WlZ[ Z[j X[Zij[ 
a[dZiaWX j_b _dij_jkj_ed[di fhWai_i c[Z ^[diod j_b kZZWdd[bi[il[`b[Zd_d] j_b leaid[+ ?[h [h Z[hc[Z 
\ehia[b f  Z[d \kdaj_ed) iec h[ifedZ[dj[hd[ lWh[jW][h c[Z ^[diod j_b leai[dl[`b[Zd_d]+ ?W 
if¦h][ia[cW[j fh_c¡hj ^Wh ^W\j [d aehjb¡]][dZ[ \kdaj_ed) lkhZ[h[i Z[j _aa[ Wj l¡h[ [j fheXb[c 
\eh kdZ[hi¦][bi[di lWb_Z_j[j+ D Z[ j_b\¡bZ[) ^leh if¦h]ic b [h W\ c[h[ lkhZ[h[dZ[ aWhWaj[h) X¦h h[*
ikbjWj[j jeba[i c[Z lWhiec^[Z) ZW Z[j aWd l¡h[ W\ X[joZd_d]) ec h[ifedZ[dj[d ^Wh [d b[Z[h*
\kdaj_ed [bb[h [`+ Q_ ^Wh kZWhX[`Z[j ahoZijWX[bb[h _ Z[ j_b\¡bZ[) ^leh Z[j [h lkhZ[h[j h[b[lWdj+ 

Nf¦h][ia[cWkdZ[hi¦][bi[d Xb[l ][dd[c\¦hj iec [d m[XXWi[h[j kdZ[hi¦][bi[) iec h[ifedZ[d*
j[hd[ \_a WZ]Wd] j_b l_W [d _dl_jWj_edi*[*cW_b c[Z [j f[hiedb_]j b_da+ ?[h Xb[l kZi[dZj f c_dZ[bi[h 
[\j[h iWcc[ fheY[Zkh[+ Ddl_jWj_ed[d j_b if¦h][ia[cWkdZ[hi¦][bi[d Xb[l kZi[dZj .-+ cWhji /-.2) 
^leh[\j[h Z[h Xb[l i[dZj je f c_dZ[bi[h) ^[d^ebZil_i .4+ cWhji /-.2 e] /0+ cWhji /-.2+ Nf¦h][*
ia[cWkdZ[hi¦][bi[d Xb[l bkaa[j 0-+ cWhji /-.2+ 

KcO_^_]QS\a ]U P]_aTOZR 
PZ W\ Z[ ..5 aedjWaj[Z[ _dij_jkj_ed[h kZ\obZj[ .-/ _dij_jkj_ed[h if¦h][ia[cW[j) ^l_ba[j h[ikbj[*
h[Z[ _ [d iWcb[j ilWhfheY[dj f  53+ =bWdZj [h^l[hlih[jj[Z[ _dij_jkj_ed[h lWh ilWhfheY[dj[d 53) e] 
XbWbXh ON<uYf lWh Z[d 54+ ?[h [h jWb[ ec [d i¡hZ[b[i j_b\h[Ziij_bb[dZ[ ilWhfheY[dj \eh Z[dd[ c b*
]hkff[+ 

D jWX[b .4 i[i [d ef]¦h[bi[ W\ \ehZ[b_d][d c[bb[c kZZWdd[bi[i_dij_jkj_edijof[h) Z[h ZWdd[h 
]hkdZbW][j \eh j[ij W\ kdZ[hi¦][bi[di Xehj\WbZ+ 
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LOPSZ -3 
;]_aTOZR`O\OZe`S( T]_RSZa ^� bRRO\\SZ`S`W\`aWabaW]\`ae^S 

OejWbfefkbWj_ed <dWboi[kZlWb] 

@h^l[hlih[jj[j kZZWdd[bi[i_dij_jkj_ed 54 '40)4 $( 42 '40)2 $( 

QP> 0. '/3)0 $( /4 '/3)2 $( 

Nec Z[j \h[c] h W\ jWX[bb[d) [h Z[h [d a]b]aU` cjYffYdf�gYbhUh]cb UZ ON<uYf ] ibXYfg�[Y`gYb' 
c[d Z[h [h Ze] _aa[ jWb[ ec [j i_]d_\_aWdj ia¡lj Xehj\WbZ) d h Z[jj[ j[ij[i l[Z ^`¡bf W\ Y^_/*j[ij+ 
=ehj\WbZiWdWboi[d l_i[h Wbji ) Wj Z[d Z[b W\ fefkbWj_ed[d) Z[h ^Wh X[ilWh[j if¦h][ia[cW[j) kZ]¦h 
[j h[fh¡i[djWj_lj kZid_j c[Z ^[diod j_b kZZWdd[bi[i_dij_jkj_edijof[) iec [h Z[d [d[ij[ XW]*
]hkdZilWh_WX[b) l_ ^Wh ^W\j ckb_]^[Z \eh Wj j[ij[ \eh+ Q_ ^Wh i b[Z[i _aa[ ]hkdZ j_b Wj X[jl_lb[ h[*
fh¡i[djWj_l_j[j[d W\ X[ilWh[bi[hd[ _ if¦h][ia[cWkdZ[hi¦][bi[d+ 

9\OZe`S OT `^�_US`YS[OROaO 
<dWboi[d W\ Z[ _dZaecd[ ZWjW XWi[h[h i_] fh_c¡hj f  \h[al[dijWX[bb[h) Z[h [h W\hWffehj[h[j WZ*
ia_bj \eh ^[d^ebZil_i Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYf) =Yf ]bX[�f `][Y`YXYg 
ahoZijWX[bb[h) Z[h X_ZhW][h j_b Wj _Z[dj_\_Y[h[ [lj+ iWcc[d^¡d][ c[bb[c h[ifedZ[dj[hd[i ilWh f  
\ehia[bb_][ if¦h]ic b+ ?W Z[h [h jWb[ ec [d jejWbkdZ[hi¦][bi[ c[Z [d ^¦` ilWhfheY[dj) [h Z[h _aa[ 
Wdl[dZj i_]d_\_aWdij[ij _ ahoZijWX[bb[hd[+  

Nec b¡i[h X¦h cWd l¡h[ efc¡haiec f ) Wj Z[h _ de]b[ jWX[bb[h [h h[bWj_lj \  X[ilWh[bi[h \hW 
ON<uYf) LY`jca XY Z`YghY ON<uYf ]bX[�f ] ibXYfg�[Y`gYb) X¦h jWX[bb[h c[Z c[][j \  X[ilWh[bi[h 
jeba[i lWhiecj+ 

BIPIJSRMRWIUYMIZ MRHIR MRVWMWXWMSRVFIVuK  
?[ \b[ij[ W\ _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[h) l[`b[Z[h[) l[`b[Zd_d]iaeehZ_dWjeh[h e] b[Z[h[ W\ 
jY^`YXb]b[Yb ZfU XY Yf\jYfjgfYhhYXY iXXUbbY`gYg]bgh]hih]cbYf c[ ON<uYfbY Xb[l ][dd[c\¦hj _dZ[d 
_dij_jkj_ediX[i¦][d[+ 

N>M)QS\aS_QVSTS_ 
O[b[\ed_dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ Xb[l fh_c¡hj ][dd[c\¦hj _ `WdkWh*\[XhkWh /-.2 e] 
Z[hc[Z _dZ[d X[i¦][d[ f  _dij_jkj_ed[hd[+ Aehc b[j c[Z Wj ][dd[c\¦h[ _dj[hl_[m c[Z Q@P*
Y[dj[hY^[\[hd[ lWh Wj \  ij¦hh[ _dZi_]j _ Q@P*Y[djh[d[i _dZiWji[h f  ech Z[j e] lWh_Wj_ed[h _ fhWa*
i_i f  jl¡hi W\ Q@P*Y[djh[d[) \n c[Z ^[diod j_b _dZXohZ[i iWcWhX[`Z[h ec leai[dl[`b[Zd_d]+ 
?[ikZ[d lWh _dj[hl_[m[d[ c[Z Q@P*Y[dj[hY^[\[hd[ c[Z j_b Wj alWb_\_Y[h[ kZl¡b][bi[d W\ X[i¦]i*
_dij_jkj_ed[hd[+ 



.-5 

NSXZSRS_S( VS_b\RS_ Y]]_RW\Oa]_S_ ]U ZSRS_S OT cSXZSR\W\US\ 
O[b[\ed_dj[hl_[m[d[ c[Z l[`b[Z[hd[ y ^[hkdZ[h [da[bj[ aeehZ_dWjeh[h e] b[Z[h[ W\ l[`b[Zd_d][d y
Xb[l fh_c¡hj ][dd[c\¦hj _ `WdkWh*cWhji /-.2+ Q[`b[Z[hd[ e] b[Z[hd[ Xb[l kZlWb]j kZ \hW [j ¦dia[ 
ec ifh[Zd_d] c[Z ^[diod j_b ^[d^ebZil_i ON<uYf e] [h^l[hlih[jj[Z[ kZZWdd[bi[i_dij_jkj_ed[h) 
][e]hW\_ia fbWY[h_d] iWcj \ehZ[b_d] W\ ic  e] ijeh[ kZZWdd[bi[i_dij_jkj_ed[h+ @d [*cW_b Xb[l 
i[dZj j_b _dij_jkj_edib[Z[h[d) iec Z[h[\j[h i[dZj[ @Q< aedjWajefboid_d][h \eh [d l[`b[Z[h e] _ de]*
b[ j_b\¡bZ[ [d b[Z[h) Z[h ^WlZ[ Xh[Z [h\Wh_d] c[Z l[`b[Zd_d]) e] iec akdd[ h[fh¡i[dj[h[ kZZWd*
d[bi[i_dij_jkj_ed[d+ K[hied[d iakbb[ ^Wl[ _dZi_]j _ ^[d^ebZil_i eh]Wd_i[h_d] W\ l[`b[Zd_d][d) l[`*
b[Zd_d]iWaj_l_j[j[h) efalWb_\_Y[h_d] e] iWcWhX[`Z[ c[Z WdZh[ kZZWdd[bi[i_dij_jkj_ed[h) `eXY[djh[ 
e] l_haiec^[Z[h+ Ie]b[ W\ _dij_jkj_ed[hd[ lWb]j[ Wj bWZ[ [d l[`b[Z[h Z[bjW][ _ _dj[hl_[m[d[) c[di 
WdZh[ lWb]j[ [d c[ZWhX[`Z[h c[Z [d b[Z[dZ[ \kdaj_ed+  

3IVuK Ts XHHERRIPVIVMRVWMWXWMSRIU 
D \ehX_dZ[bi[ c[Z kdZ[hi¦][bi[d X[i¦]j[ @Q< ^[d^ebZil_i @P> NoZ) CA % QP> Aod e] N[bWdZ_W+ 
?[ jh[ _dij_jkj_ed[h [h kZlWb]j) _Z[j Z[ ^l[h _i¡h h[fh¡i[dj[h[h [d i¡hb_]j _dj[h[iiWdj c Z[ Wj ]h_*
X[ kZZWdd[bi[il[`b[Zd_d] j_b leaid[ Wd f  e] aWd X[jhW]j[i iec i aWbZj[ + ?[ikZ[d 
akdd[ l_ l_W X[i¦]i_dij_jkj_ed[hd[ \  b[j WZ]Wd] j_b Z[d h[bWj_lj il¡hjj_b]¡d][b_][ ]hkff[ W\ Xeh*
][h[) Z[h \eh dob_] ^WlZ[ \ [j l[`b[Zd_d]+ Ddij_jkj_ed[hd[ Xb[l kZlWb]j f  XW]]hkdZ W\ l_Z[d \hW Z[ 
[aifbehWj_l[ _dj[hl_[m _ \ehkdZ[hi¦][bi[d iWcj Z[ j[b[\ed_dj[hl_[m) Z[h lWh Xb[l[j ][dd[c\¦hj 
c[Z Q@P*Y[dj[hY^[\[h e] l[`b[Z[h[,b[Z[h[+ D Wbb[ j_b\¡bZ[ Xb[l Z[h ifkh]j ec) ^lehl_Zj h[ifedZ[d*
j[hd[ a[dZj[ j_b _dij_jkj_ed[h) Z[h WhX[`Z[Z[ f  [d i¡hb_]j _dj[h[iiWdj c Z[ c[Z kZZWdd[bi[il[`*
b[Zd_d] j_b leaid[ e],[bb[h aedah[j[ l[`b[Zd_d]ifhe`[aj[h f  _dij_jkj_ed[d+ NWcj_Z_] ¦dia[Z[ l_ Wj 
efd  [d l_i ifh[Zd_d] c[Z ^[diod j_b _dij_jkj_edijof[ e] ][e]hW\_ia fbWY[h_d]+ 

?[ jh[ kZZWdd[bi[i_dij_jkj_ed[h Xb[l _djheZkY[h[j j_b fhe`[aj[j) e] X[i¦][j Xb[l fbWdbW]j _ iWcWh*
X[`Z[ c[Z _dij_jkj_ed[hd[+ Cl[hj X[i¦] _dabkZ[h[Z[ _dj[hl_[m c[Z b[Z[h[) l[`b[Z[h[ e] `eXY[d*
j[hc[ZWhX[`Z[h[+ K  CA % QP> Aod e] N[bWdZ_W Xb[l Z[h b_][b[Z[i ][dd[c\¦hj _dj[hl_[m c[Z Xeh*
][h[) Z[h ^WlZ[ ceZjW][j l[`b[Zd_d] f  Z[d f ]¡bZ[dZ[ kZZWdd[bi[i_dij_jkj_ed) c[di Z[jj[ _a*
a[ lWh ckb_]j f  @P> NoZ) ^leh\eh Xeh][h[ _ Z[dd[ _dij_jkj_edi ech Z[ Z[h\eh [\j[h\¦b][dZ[ Xb[l 
_dj[hl_[m[j j[b[\ed_ia+ Aehc b[j c[Z Z_ii[ _dj[hl_[m lWh Wj W\Z¡aa[ kZZWdd[bi[i_dij_jkj_ed[di 
l[`b[Zd_d]i_dZiWji e] iWcWhX[`Zi\bWZ[h _ \ehX_dZ[bi[ c[Z l[`b[Zd_d][d+  

G[Z[hf[hif[aj_l[j X_Zhe] Z[ikZ[d c[Z l_Z[d ec kZZWdd[bi[i_dij_jkj_ed[di ijhWj[]_ia[ j_b]Wd] j_b 
leai[dl[`b[Zd_d] e] lWb] c[Z ^[diod j_b fh_eh_j[h_d] W\ i¡hb_][ _dZiWji[h f  ech Z[j+ Aehc b[j 
c[Z _dj[hl_[m c[Z Xeh][hd[ lWh Wj \  [d Xhk][hl_da[b f  _dij_jkj_ed[di l[`b[Zd_d]ij_bjW]) ^[hkd*
Z[h efb[l[bi[d W\ iWcc[d^¡d] _ l[`b[Zd_d][d) iec Xeh][hd[ ^Wh \ [j f  ^[d^ebZil_i kZZWdd[b*
i[i_dij_jkj_ed) `eXY[dj[h e] l_haiec^[Z+ Aehc b[j c[Z _dj[hl_[m c[Z l[`b[Z[hd[ lWh Xb+W+ Wj \  l_*
Z[d ec) ^lehZWd b[Z[bi[di _dZiWji[h _dZ[d \eh leai[dl[`b[Zd_d] Xb[l kZc¦dj[j _ fhWai_i+ @dZ[b_] 
lWh \ehc b[j c[Z _dj[hl_[m c[Z `eXY[dj[hc[ZWhX[`Z[hd[ Wj \  _dZXb_a _) ^lehZWd Z[ efb[l[Z[ 
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iWcWhX[`Z[j ec leai[dl[`b[Zd_d] c[Z Z[d if[Y_\_aa[ kZZWdd[bi[i_dij_jkj_ed iWcj Z[h[i ][d[h[b*
b[ f[hif[aj_l[h f  leai[dl[`b[Zd_d]+ 

DdZb[Zd_d]il_ij lWh Z[j ^[di_]j[d Wj ][dd[c\¦h[ ]hkff[_dj[hl_[m c[Z iWcjb_][ _d\ehcWdj[h f  
Z[ jh[ kZZWdd[bi[i_dij_jkj_ed[h \eh Wj \  \b[h[ f[hif[aj_l[h c[Z ^[diod j_b ckb_]^[Z[h e] XWhh_[h[h 
_ iaeb[di leai[dl[`b[Zd_d] XhW]j _ if_b+ <\ fhWaj_ia[  hiW][h lWh Z[j Ze] _aa[ ckb_]j Wj ][dd[c\¦*
h[ ]hkff[_dj[hl_[m c[Z iWcjb_][ _d\ehcWdj[h) e] Z[h\eh Xb[l de]b[ _dj[hl_[m ][dd[c\¦hj iec 
[da[bj_dj[hl_[m+ 

?[ _dj[hl_[m) Z[h Xb[l ][dd[c\¦hj kdZ[h X[i¦][d[) je] kZ]Wd]ifkdaj _ i[c_ijhkajkh[h[Z[ _dj[h*
l_[m]k_Z[h) Z[h lWh j_bfWii[j ^l[h [da[bj _dij_jkj_ed+ O[cW[hd[ _ _dj[hl_[m[d[ lWh Z[ iWcc[ iec _ 
if¦h][ia[cW[j) ZW _dj[hl_[m[d[ f  Z[d c Z[ akdd[ aecfb_c[dj[h[ if¦h][ia[cWkdZ[hi¦][b*
i[di h[ikbjWj[h e] _ ZoXZ[d X[boi[ eh]Wd_i[h_d][d W\ e] iWcWhX[`Z[j ec kZZWdd[bi[il[`b[Zd_d] j_b 
leaid[+ ?[hkZel[h lWh [d h¡aa[ if¦h]ic b c bh[jj[j Z[d [da[bj[ _dij_jkj_ed e] Z[j) Z[h ]`ehZ[ 
Z[d i¡hb_]j _dj[h[iiWdj+ 

?[ ZWjW) Z[h Xb[l _dZiWcb[j kdZ[h Z[ jh[ X[i¦]) X[iah_l[i aehj _ Z[j \¦b][dZ[+ 

>M< KeR 
@P> NoZ _ CWZ[hib[l Xb[l X[i¦]j _ cWhji /-.2+ @P> NoZ [h l¡hji_dij_jkj_ed \eh Q@P*>[dj[h NoZ+ 
Q@P*>[dj[h NoZ ^Wh _ i¡hb_] ]hWZ fh_eh_j[h[j efi¦][dZ[ l[`b[Zd_d] e] [j j¡j l_haiec^[ZiiWcWh*
X[`Z[ e] l_haiec^[Zi\eaki _ kZZWdd[bi[il[`b[Zd_d][d j_b leaid[+ Q@P*>[dj[h NoZ ^Wh jW][j Z[d 
kZ\ehZh_d] ef) Wj k\W]b¡hj[i WhX[`ZifbWZi[h el[hjW][i W\ \W]b¡hj[) e] ^Wh [jWXb[h[j j¡jj[ iWcWh*
X[`Z[h c[Z [d h¡aa[ l_haiec^[Z[h ec kZZWdd[bi[ W\ c[ZWhX[`Z[hd[ c[Z \eaki f  Wj ]¦h[ 
c[ZWhX[`Z[hd[ \W]b¡hj[+ ?[ikZ[d ^Wh Q@P*>[dj[h NoZ [d  X[d l[`b[Zd_d] f  @P> NoZ) ^leh [d 
`eXY[dj[hc[ZWhX[`Z[h [h j_b ij[Z[+ 

?[h Xb[l ][dd[c\¦hj _ Wbj \_h[ _dj[hl_[m) je [da[bj_dj[hl_[m e] je ]hkff[_dj[hl_[m) f  @P> NoZ+ D 
[da[bj_dj[hl_[m[d[ Z[bje]7 
' �d b[Z[bi[ih[fh¡i[djWdj 
' �d `eXY[dj[hc[ZWhX[`Z[h+ 

D ]hkff[_dj[hl_[m[d[ Z[bje]7 
' Oe Q@P*aedikb[dj[h 
' �d l[`b[Z[h e] je Q@P*aedikb[dj[h '^lehW\ ¢d lWh Z[d iWcc[ iec _ el[dij [dZ[ ]hkff[(+ 



..- 

A? $ NM< ?e\ 
CA % QP> Aod _ JZ[di[ Xb[l X[i¦]j _ cWhji /-.2+ CA % QP> Aod Xb[l kZlWb]j) \ehZ_ _dij_jkj_ed[d 
c[Z _d_j_Wj_l[j ?[d Khe\[ii_ed[bb[ Q[`b[Z[h ^Wh i¡hb_]j \eaki f  efalWb_\_Y[h_d] e] kZZWdd[bi[ W\ 
l[`b[Z[h[+ ?[ikZ[d ijeZ [d ecXo]d_d] W\ CA % QP> Aod _ JZ[di[ \¡hZ_] _ /-.1) e] Z[d ec\Wj*
j[h Xb+W+ [j doj e] ceZ[hd[ l[`b[Zd_d]iY[dj[h+  

?[h Xb[l ][dd[c\¦hj _ Wbj \[c ]hkff[_dj[hl_[m _ b¦X[j W\ X[i¦][j f  CA % QP> Aod+ D ]hkff[_dj[h*
l_[m[d[ Z[bje]7 
' A_h[ b[Z[bi[ih[fh¡i[djWdj[h 
' Oh[ l[`b[Z[h[ 
' Oh[ l[`b[Zd_d]iaeehZ_dWjeh[h) je l[`b[Z[h[) ¢d b¡h_d]iaedikb[dj e] ¢d fioaebe] 
' Oe `eXY[dj[hc[ZWhX[`Z[h[ 
' Oh[ akhi_ij[h) Z[h ^Wh ceZjW][j l[`b[Zd_d] f  CA % QP> Aod+ 

KSZO\RWO 
N[bWdZ_W e] Pd][^ki[j _ NbW][bi[ Xb[l X[i¦]j _ Wfh_b /-.2+ N[bWdZ_W Xb[l lWb]j f]W+ j_badojd_d][d 
j_b Pd][^ki[j _ NbW][bi[+ N[bWdZ_W ^Wh l_W Pd][^ki[j ]eZ[ [h\Wh_d][h c[Z [j j¡j iWcWhX[`Z[ c[Z 
`eXY[djh[j ec l[`b[Zd_d][d W\ kd][ ec kZZWdd[bi[ilWb]+ ?[hkZel[h ^Wh N[bWdZ_W _dj[h[iiWdj[ 
[h\Wh_d][h c[Z Wj iWcWhX[`Z[ c[Z l[`b[Z[h[ \hW Z[ ¦lh_][ kZZWdd[bi[i_dij_jkj_ed[h _ NbW][bi[) iec 
e]i  [h h[fh¡i[dj[h[j _ Pd][^ki[j+ =[i¦][j _dZ[XWh [d hkdZl_id_d] _ Pd][^ki[j e] _dj[hl_[m 
c[Z \¦b][dZ[ c b]hkff[h7 
' �d b[Z[bi[ih[fh¡i[djWdj \hW N[bWdZ_W 
' A_h[ l[`b[Z[h[) ^[hkdZ[h ¢d l[`b[Z[h \hW Pd][^ki[j 
' �d `eXY[dj[hc[ZWhX[`Z[h \hW Pd][^ki[j 
' A_h[ akhi_ij[h) Z[h ^Wh ceZjW][j l[`b[Zd_d] f  N[bWdZ_W+ 

BIPIJSRMRWIUYMIZ IJWIU MRVWMWXWMSRVFIVuK 
@\j[h _dij_jkj_ediX[i¦][d[ Xb[l Z[h ikffb[h[j c[Z \b[h[ j[b[\ed_dj[hl_[m+ ?[h Xb[l i b[Z[i ][d*
d[c\¦hj j[b[\ed_dj[hl_[m c[Z \[c Xeh][h[ e] jh[ `eXY[dj[hc[ZWhX[`Z[h[+ 

;]_US_S 
?[h Xb[l ][dd[c\¦hj j[b[\ed_dj[hl_[m c[Z \[c Xeh][h[ [\j[h _dij_jkj_ediX[i¦][d[+ Jfh_dZ[b_]j 
lWh Z[j _dj[dj_ed[d) Wj Xeh][hd[ iakbb[ _dj[hl_[m[i iec [d Z[b W\ _dij_jkj_ediX[i¦][j+ K  @P> NoZ 
boaa[Z[i Z[j Ze] iec d¡ldj _aa[ Wj \  Xeh][h[ j_b Wj c¦Z[ ef j_b _dj[hl_[m+ Aeh Wbb_][l[b Wj \  Xeh*
][h[ _ jWb[) Z[h ^WlZ[ ceZjW][j _dZ_l_Zk[b l[`b[Zd_d] _ h[]_ W\ Q@P*Y[dj[hiWcWhX[`Z[j) ^leh @P> 
NT? [h l¡hji_dij_jkj_ed) Xb[l Z[j X[ibkjj[j Wj ][dd[c\¦h[ j[b[\ed_dj[hl_[m c[Z Xeh][hd[ [\j[h*
\¦b][dZ[+ =eh][hd[ Xb[l kZlWb]j l_W [d j_bi[dZj b_ij[ \hW X[i¦]i_dij_jkj_ed[d+ Aehc b[j c[Z _dj[h*
l_[m[d[ lWh Wj \  kZZoX[j Xhk][hf[hif[aj_l[h f  leai[dl[`b[Zd_d][d) ^[hkdZ[h iWcc[d^¡d][d _ 
l[`b[Zd_d][d f  ^[d^ebZil_i kZZWdd[bi[i_dij_jkj_ed[h) `eXY[djh[ e] l_haiec^[Z[h+



... 

C]PQS\aS_[SRO_PSXRS_S 
EeXY[dj[hc[ZWhX[`Z[h[ \hW jh[ `eXY[djh[ Xb[l _dj[hl_[m[j [\j[h _dij_jkj_ediX[i¦][d[+ Aehc b[j 
c[Z Z_ii[ _dj[hl_[m lWh Wj \  [d Xh[Z[h[ l_Z[d ec `eXY[dj[hc[ZWhX[`Z[hd[i [h\Wh_d][h e] lkhZ[*
h_d][h [dZ Z[d l_Z[d) Z[h Xb[l _dZiWcb[j \hW `eXY[dj[hc[ZWhX[`Z[hd[ kdZ[h X[i¦][d[+ Q_ ¦dia[*
Z[ c[Z WdZh[ ehZ Wj ^Wl[ \b[h[ `eXY[djh[ h[fh¡i[dj[h[j _ kdZ[hi¦][bi[d+ PZl¡b][bi[iah_j[h_[j \eh 
Z_ii[ `eXY[djh[ lWh) Wj Z[ b  _ Z[ iWcc[ aecckd[h iec de]b[ W\ Z[ _dij_jkj_ed[h) ^leh\hW l_ ^WlZ[ 
j[b[\ed_dj[hl_[m[j l[`b[Z[h[+ 

2RYIRHIPVI SK OSQFMREWMSR EJ HEWEOMPHIU M UETTSUWIR 
?[h [h _ Z[dd[ kdZ[hi¦][bi[ Wdl[dZj [d Xh[Z l_\j[ W\ c[jeZ[h) iec j_biWcc[d iaWb X[boi[ ech *
Z[j \eh kZZWdd[bi[il[`b[Zd_d] j_b leaid[+ OWX[b .5 ]_l[h [j el[hXb_a el[h) ^l_ba[ ZWjWa_bZ[h Z[h X_*
ZhW][h j_b WdWboi[d _ Z[ \ehia[bb_][ aWf_jb[h+ AehkdZ[hi¦][bi[d [h ][dd[c\¦hj c[Z ^[dXb_a f  Wj 
ia¡hf[ kdZ[hi¦][bi[di _dZb[Z[dZ[ \eaki e] _dZ] h _aa[ _ jWX[bb[d+ 

LOPSZ -4 
=OaOYWZRS_( RS_ S_ O\cS\Ra W RS T]_`YSZZWUS YO^WaZS_ 

Nf¦h][ia[cW* 

PdZ[hi¦][bi[ 
FlWb_jWj_l[ ZWjWa_bZ[h 

FWf_j[b H[ZWhX[`Z[h c[Z 

_dZ] [dZ[ a[dZiaWX 

j_b fhWai_i 

Q@P*

Y[dj[hY^[\[h

G[Z[h[ Q[`b[Z[h[,Q@P*

aedikb[dj[h 

EeXY[dj[h*

c[ZWhX[`Z[h[ 

=eh][h[ 

0 Q[`b[Zd_d][di hWcc[h   

e] fhWaj_a[h[ 
S * S S * * 

1+  O_b]Wd][ j_b  

_dZ]Wd]il[`b[Zd_d][d 
* S S S * S 

2+  Q[`b[Z[halWb_\_aWj_ed[h S S S S * * 

3+  Q@P*Y[djh[d[i hebb[ _ 

_dij_jkj_ed[hd[i  

iWcWhX[`Z[ ec  

l[`b[Zd_d] 

S S S S * S 

4+  NWcWhX[`Zi\bWZ[h c[Z 

`eXY[djh[j 
S S S S S S 



../ 

<dWboi[d [h ][dd[c\¦hj j[cWj_ia f  jl¡hi W\ alWdj_jWj_l[ e] alWb_jWj_l[ ZWjWa_bZ[h+ D Z[ j_b\¡bZ[) 
^leh Z[j Wdi[i \eh h[b[lWdj) [h Z[h _ j[aijXeai[ j_b\¦`[j [ai[cfb[h f  fhWai_i+  

D WdWboi[d [h Z[ alWb_jWj_l[ ZWjWa_bZ[h WdWboi[h[j j[cWj_ia+ Q_ ^Wh ][dd[cb¡ij _dj[hl_[m[d[ \b[h[ 
]Wd][ e] Z[h[\j[h aeZ[j Z[c j[cWj_ia kZ \hW j[cW[h) Z[h jW][h kZ]Wd]ifkdaj _ kdZ[hi¦][bi[di 
fheXb[cij_bb_d][h) c[d iec e]i  do[ [aifbehWj_l[ \kdZ ^Wh l¡h[j c[Z j_b Wj \ehc[+  



..0 

<ff[dZ_ai = 

<MWWIUEWXUPMVWI 
=eoi[d) G_i8 Kekbi[d) G[d[8 I_[bi[d) Ged[ IehZiael e] @d]]WWhZ) @bb[d) /--57 

 Q_Z[dY[dj[h \eh PZZWdd[bi[i* e] @h^l[hlil[`b[Zd_d]+ 

>^h_ij[di[d) B[hZ e] GWhi[d) H_Y^W[b N¦]WWhZ) /-..7  ?Wdia >b[Wh_d]^eki[ 
\eh PZZWdd[bi[i\ehiad_d]+  

?Wd_i^ <][dYo \eh Pd_l[hi_j_[i WdZ Ddj[hdWj_edWb_iWj_ed) /-./7 
+  

@Q<) /--47 

@Q<) /-./7 

@Q<) /-.07 + 

@Q<) /-.27 

E[ii_d]) >WhbW O¦dZ[h) /--37 
^jjfi7,,mmm+k]+Za,\b[h[echWWZ[h,l_Z[diY[dj[h,lYWhj_ab[h,l_Wl[`b[Zd_d],Z[d*\W[bb[i*
l[`b[Z[hkZZWdd[bi[*YWhbW*je[dZ[h*`[ii_d]+  

GWhi[d) H_Y^W[b N¦]WWhZ8 >^h_ij[di[d) B[hZ8 O_\j_aY_) I[h_cWd e] IehZ[dXe) Nl[d @h_a) /-..7 
 ?Wdia >b[Wh_d]^eki[ \eh PZZWdd[b*

i[i\ehiad_d]+  

HWh_W][h*<dZ[hied) Fh_ij_dW e] RW^b]h[d) =`Whd[) /-./7 IW*
j_edWbj >[dj[h \eh Fecf[j[dY[kZl_ab_d]+  



..1 

E[ii_d]) >WhbW O¦dZ[h) /-.-7 
IWj_edWbj >[dj[h \eh Fecf[j[dY[kZl_a*

b_d]+

K[Z[hi[d) Jl[ F+) /-.-7  M Z[j \eh Qeai[dl[`*
b[Zd_d]+  

M[][h_d][d) /-.-7 

M[][h_d][d) /-.1W7 +  

M[][h_d][d) /-.1X7 

M[][h_d][d) /-.1Y7 

M[][h_d][d) /-.1Z7 

M[][h_d][d) GJ e] ?<) /-.17 +  

O^eci[d) M_[8 >ehj) K_W e] HWh_W][h*<dZ[hied) Fh_ij_dW) /-.2) vuG[\j je oekh emd Z[l_Y[iu y j^[ 
c_ii[Z fej[dj_Wb e\ WZkbj YWh[[h ]k_ZWdY[ _d ?[dcWhaw) 

) leb+ 10) de+ 0+  

Q@P*Y[dj[haedjhWaj[h /-.1*/-.2) + 

Q@P*Y[dj[haedjhWaj[h /-.1*/-.2) ) h[l_Z[h[j del[cX[h /-.1+ 

Q_b^`�bciZ¤jj_h) Bk£X`¥h]8 ?e\hWZ¤jj_h) <dZh[W B+ e] F`WhjWdiZ¤jj_h) Bk£h§d =_hdW) /-..7 
 IehZ_iaj d[jl�ha \¥h 

lkndWi b�hWdZ[+  

QP> N[ah[jWh_Wj[j /-.27 
^jjf7,,_fWf[h+_fWf[hYci+Za,QP>,QP>N[ah[jWh_Wj[j,hihWffehj/-.1,+ 

Qkeh_d[d) MW_ce e] G[_de) G[_bW) /--67 
 IehZ_iaj d[jl�ha \¥h lkndWi b�hWdZ[+  



..2 

RW^b]h[d) =`Whd[ e] H¦bb[h) CWii[) /-./7 
 IWj_edWbj >[dj[h \eh Fecf[j[dY[kZl_ab_d]+  

Rebb[h) CWdd[) /--57 
^jjfi7,,mmm+k]+Za,\b[h[echWWZ[h,l_Z[diY[dj[h,lYWhj_ab[h,l_Wl[`b[Zd_d],leai[dl[`b[Zd_d]*b_libWd]*
l[`b[Zd_d]*^Wdd[*mebb[h+  

AXS[[S`WRS_6 
?Wdia[ [h^l[hliiaeb[h /-.17 
^jjf7,,ZWdia[[h^l[hliiaeb[h+Za,kZZWdd[bi[hd[,[h^l[hliiaeb[d*_*jWb,#fWd[bY3-62+ 

HWij[h _ l[`b[Zd_d]) 
^jjfi7,,mmm+k]+Za,kZZWdd[bi[h,cWij[hkZZWdd[bi[h,^kcWd_ij_ia[kZZWdd[bi[h,cWij[h*_*l[`b[Zd_d]+ 

PZZWdd[bi[iBk_Z[d ec [kl) 
^jjfi7,,mmm+k]+Za,\b[h[echWWZ[h,cWWb]hkff[h,[\j[hkZZWdd[bi[,[h^l[hlikZZWdd[bi[h*leaid[+ 

Pd]Zecc[di PZZWdd[bi[il[`b[Zd_d]) 
^jjfi7,,mmm+k]+Za,\b[h[echWWZ[h,cWWb]hkff[h,3j_b.-abWii[,kd]Zecc[di*kZZWdd[bi[il[`b[Zd_d]+ 

PZZWdd[bi[i*) [h^l[hli* e] aWhh_[h[l[`b[Zd_d]) 
^jjfi7,,mmm+k]+Za,kZZWdd[bi[h,Z_fbeckZZWdd[bi[h,e[aedec_iac[haWdj_b[Z_fbeckZZWdd[bi[h,kZ
ZWdd[bi[i*[h^l[hli*e]*aWhh_[h[l[`b[Zd_d]+  

Pd][^ki[j _ NbW][bi[) ^jjfi7,,mmm+ibW][bi[+Za,Xeh][h,kd][,kd][^ki[j+  

Q@P*Y[djh[) ^jjf7,,mmm+klc+Za,PZZWdd[bi[h,PZZWdd[bi[h*j_b*leaid[,D*\eaki,Q@P*Y[djh[ e] 
^jjf7,,mmm+l[k*Y[dj[h+Za,+ 
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