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ABSTRACT�

`ccdeVf�ghWijhkifdW]�lChdehWm�XV><�nUm>�dc�hW�[ohpqe[�Vj�UC[�phWijhkUifdW]�kVpqhWd[c�
[WkViWU[f[m�UC[�Cd]C�[W[f]r�kVcU�mi[�UV�UC[�Cd]C�sVeUh][�dW�[e[kUfdkdUr�UfhWcpdccdVW�edW[>�bdWk[�UC[�
hs[fh][� ciqqer� sVeUh][� dc� hqqfVodphU[er� 667� KVeUc� tCdkC� dc� pikC� Cd]C[f� UChW� UC[� WVpdWhe�
sVeUh][�e[s[e<�UC[�qVt[f�kVWcipqUdVW�hWm�kVWc[\i[WU�[W[f]r�kVcU�Vj�UC[�jhkUVfr�hf[�Cd]C[f�UChW�
UC[r� ciqqVc[� UV� u[>� lC[� hs[fh][� [W[f]r� kVWcipqUdVW� hWm� [W[f]r� kVcU� Vj� UC[� jhkUVfr� hf[�
:;6<=6=>?@�ABCGpVWUC�hWm�D<:;E<?:7>;F�vhCUGpVWUC<�f[cq[kUds[er>�lV�cVes[�UC[�qfVue[p<�VW[�Vj�
UC[� pVcU� dWU[f[cUdW]� heU[fWhUds[c� dc� UC[� dWcUheehUdVW� Vj� sVeUh][� f[]iehUVf� NKPQ>� aVt[s[f<� UC[�
dWcUheehUdVW�kVcU�Vj�UC[�[\idqp[WUc�dc�\idU[�[oq[Wcds[�hWm�UC[�hpViWU�Vj�[W[f]r�f[mikUdVW�m[q[Wmc�
VW�phkCdW[� Urq[c�hWm� eVhm�kChfhkU[fdcUdkc>� Oj� UC[� Urq[c�hWm� eVhm�kChfhkU[fdcUdkc�Vj�phkCdW[c�hf[�
WVU�hqqfVqfdhU[m<�UC[�dWs[cUp[WU�tdee�WVU�u[�f[UifW[m>�lC[f[jVf[<�UC[�Vuw[kUds[�Vj�UCdc�f[c[hfkC�dc�
UV�cUimr�UC[�qVU[WUdhe�Vj�[W[f]r�kVWc[fshUdVW�hWm�UC[�[kVWVpdk�j[hcdudedUr�Vj�UC[�KP�dWcUheehUdVW>�
XVWcdm[fdW]�jfVp�UC[�eVhm�Urq[c�hWm�eVhm�kChfhkU[fdcUdkc�Vj�UC[�jhkUVfr<�UC[f[�hf[�UtV�eVhm�Urq[c�Vj�
tCdkC� UC[�[W[f]r�kVWcipqUdVW�kViem�u[� f[mik[m�ur� UC[�sVeUh][� f[mikUdVW<�LX�pVUVf� NqhfUdhe�x�
eVhm� Vq[fhUdVWQ� hWm� ed]CUdW]� crcU[p>� lC[c[� eVhmc� hf[� hqqfVodphU[er� hkkViWU[m� jVf� @=>=6J� Vj�
Vs[fhee�[W[f]r�kVWcipqUdVW�Vj�UC[�jhkUVfr>�lCdc�qVU[WUdhe�dc�Cd]C�[WVi]C>�a[Wk[<�UC[�D6:;�AKL�
sVeUh][�f[]iehUVf�dc�dWcUhee[m>�LjU[f�UC[�dWcUheehUdVW<�dU�kViem�u[�jViWm�UChU�UC[�[W[f]r�kVWcipqUdVW�
Vj�UC[�jhkUVfr�dc�m[kf[hc[m�huViU�:>@FJ>�bdWk[�6=<@D;>FE�ABC�Vj�[W[f]r�kVWcipqUdVW�dc�f[mik[m�
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dW�[hkC�pVWUC<� UC[�=@<?E?>=6�vhCU�Vj�[W[f]r�kVcU�kViem�u[�chs[m�pVWUCer>�lC[c[�f[cieU� UV�D>7@�
r[hfc�Vj�qhruhkA�q[fdVm�hWm�:?>7?J�Vj�dWU[fWhe�fhU[�Vj�f[UifW�NOPPQ>��

v[cdm[c�UC[�[kVWVpdk�j[hcdudedUr<� UC[�[WsdfVWp[WUhe�u[W[jdUc�Vj�KP�dWcUheehUdVW�hf[�hecV�
kVWcdm[f[m�ur�ndj[�Xrke[�Lcc[ccp[WU�NnXLQ�U[kCWd\i[>�lC[�[WsdfVWp[WUhe�qfVue[pc�kVWk[fW[m�
dW�UCdc�f[c[hfkC�hf[�UC[�]f[[WCVic[�]hc�NyayQ�[pdccdVWc�hWm�UC[�ChzhfmVic�[e[kUfVWdk�thcU[c�N[Z
thcU[Q>� OW� khc[� Vj� UC[� yay� [pdccdVWc<� UC[� f[cieUc� cCVt� UChU� heUCVi]C� mifdW]� phWijhkUifdW]�
qfVk[cc�hWm�ic[�qChc[�Vj�KP�[pdU�?>D6�UVWXY6Z[\� UVUheer<�UC[�W[U�[pdccdVWc�khic[m�jfVp�UC[�[W[f]r�
kVWcip[m�dW�UC[�jhkUVfr�kViem�u[�f[mik[m�jfVp�DD:>;;�UVWXY6Z[\GpVWUC� UV�D;=>E:�UVWXY6Z[\

{fVp�UC[�qfdWkdqe[<�khekiehUdVW�cU[q�hWm�f[cieUc�Vj�UC[�cUimr<�UC[�cVjUthf[�jVf�[sheihUdVW�
UC[� [W[f]r� kVWc[fshUdVW<� UC[� [kVWVpdk� j[hcdudedUr� hWm� UC[� [WsdfVWp[WUhe� u[W[jdUc� hf[� hecV�
m[s[eVq[m� dW� UCdc� f[c[hfkC>� lC[� cVjUthf[� kViem� u[� hqqer� jVf� hWr�phWijhkUifdW]�tdUC�

GpVWUC�
hjU[f�KP�dWcUheehUdVW>�OW�khc[�Vj�UC[�[�x�thcU[c<�KP�khic[c�cVp[�qfVue[pc�Vj�ChzhfmVic�phU[fdhec<�
khmpdip� hWm� UdW>� lC[� ;>E?� A]� khmpdip� hWm� @>=6� A]� Vj� UdW� Chc� UV� u[� f[qehk[m� ur� UC[� VUC[f�
phU[fdhe�dW�Vfm[f�UV�u[�hqqfVs[m�ur�B```�hWm�PVac�f[]iehUdVWc>�aVt[s[f<�tC[W�kVWcdm[fdW]�UC[�
W[U� [WsdfVWp[WUhe� dpqhkUc� mifdW]� UC[� edj[� krke[� Vj� UC[� [\idqp[WUc<� UC[� dWcUheehUdVW� Vj�KP� cUdee�
kViem�m[kf[hc[�UC[�[WsdfVWp[WUhe�dpqhkU�Vj�UC[�jhkUVfr>��OW�khc[�UChU�UC[�[WsdfVWp[WUhe�u[W[jdUc�
hf[�dWkeim[m�dW�UC[�[kVWVpdk�j[hcdudedUr�ur�ndj[�Xrke[�XVcU�NnXXQ�U[kCWd\i[�hWm�`WsdfVWp[WUhe�
`oU[fWhedUr� `sheihUdVW<� UC[� qhruhkA� q[fdVm� hWm� UC[� OPP� Vj� UC[� [W[f]r� kVWc[fshUdVW� ur� KP�
dWcUheehUdVW�u[kVp[�D>E:�r[hfc�hWm�7E>:=J<�f[cq[kUds[er>��
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