
/dIEQ<Y�jP<[Xh�j]��gh��0P]Zdh][�<[G�$gZ][G�N]g�dg]WIEj�hkdIgpQhQ][��
<[G�ZI[j]ghPQd��<[G��g��.IdQ[I�N]g�NQ[<[EQ<Y�hkdd]gj��

�Z<QY�<GGgIhh��IYh<�<Y<hq<G³Ek<[hEPkjv�IGk

�EX[]qYIGOIZI[jh


][j<Ej��[N]gZ<jQ][

�0���[<YshQh��0kZ]g��Zd<Ej�][� <[Ok<OI�.IY<jIG�7PQjI�!<jjIg�0g<Ejh
�Yh<��Y<hq<GÂ���IggQEX�!kgEQ<Â���<pQG�.��$gZ][G��!���+P�«Â���]P[����0P]Zdh][��+P�«Â

Â��Id<gjZI[j�]N�"Ikg]hkgOIgs��1[QpIghQjs�]N�
]Y]g<G]�/EP]]Y�]N�!IGQEQ[I���kg]g<��
$��1[QjIG�/j<jIh�

«�
]�hI[Q]g��kjP]gh
�

'LVFXVVLRQ�,QWURGXFWLRQ

5HVXOWV��7UDFW�&RXQW�&RPSDULVRQ�DQG�6SHDUPDQ�&RUUHODWLRQ

0HWKRGV��7UDFWRJUDSK\�DQG�9ROXPHWULF�3LSHOLQH

�QZh��

� 
P<g<EjIgQvI�d<jP]Y]OQE<Y�EP<[OIh�Y]E<YQvIG�
j]�Y<[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�jg<Ejh�
E<khIG�Ds�Dg<Q[�[I]dY<hZh�jPg]kOP�<�
GQNNkhQ][�jI[h]g�QZ<OQ[O�GIgQpIG�
jg<Ej]Og<dPs�<ddg]<EP�¥�0�¦�

� �GI[jQNs�EYQ[QE<YYs�gIYIp<[j�DQ]Z<gXIgh�jP<j�
E<[�kYjQZ<jIYs�<QG�dPshQEQ<[h�Q[�GQ<O[]hQh��
Z<[<OIZI[j�<[G�jgI<jZI[j�]N�Dg<Q[�
[I]dY<hZh�

�sd]jPIhQh��

� 7I�<[jQEQd<jI�jP<j�Dg<Q[�[I]dY<hZh�qQYY�
GQhgkdj�QdhQYIhQ][<Y�Y<[Ok<OI�gIY<jIG�qPQjI�
Z<jjIg�jg<Ejh�qQjP�gIhdIEj�j]�jPI�
E][jg<YIhQ][<Y�PIZQhdPIgI�

.<jQ][<YI��

� �0��Qh�]NjI[�khIG�<h�<[�<QG�Q[�gIhIEjQ][�]N�
Dg<Q[�jkZ]gh��!]gI�gIhI<gEP�Qh�[IIGIG�j]�
EP<g<EjIgQvI�jPI�INNIEj�]N�Dg<Q[�jkZ]gh�][�
Y]E<Y�Y<[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�jg<Ejh��

�[jg]GkEjQ][��

�  <[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�jg<Ej�
Dk[GYIh��<gEk<jI�N<hEQEkYkh�¥��¦��IrjgIZI�
E<dhkYI�¥�
¦��Q[NIgQ]g�Ng][j]]EEQdQj<Y�
N<hEQEkYkh�¥��$�¦��Q[NIgQ]g�Y][OQjkGQ[<Y�
N<hEQEkYkh�¥� �¦��k[EQ[<jI�N<hEQEkYkh�¥1�¦��

� �[jg<�<rQ<Y�Dg<Q[�jkZ]gh�<gI�]NjI[�<GW<EI[j�
j]�Z]j]g�<[G�Y<[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�
jg<Ejh�E<khQ[O�GQNNQEkYjQIh�Q[�jkZ]g�
Z<[<OIZI[j�<[G�gIhIEjQ][��

� �0��Qh�<�[][�Q[p<hQpI�ZIjP]G�khIG�j]�
EP<g<EjIgQvI�hjgkEjkg<Y�<[G�Nk[EjQ][<Y�INNIEjh�
]N�dgQZ<gs�<[G�hIE][G<gs�Dg<Q[�[I]dY<hZh�
][�hkgg]k[GQ[O�jg<Ejh��

� �0��dg]pQGIh�Q[N]gZ<jQ][�][�qPQjI�Z<jjIg�
jg<Ejh�jP<j�Qh�khIG�Ds�[Ikg]hkgOI][h�j]�<QG�
Q[�gIhIEjQ][�qPQYI�hd<gQ[O�Nk[EjQ][�

0g<Ej�
]k[j��QNNIgI[EIh�DIjqII[�
Og]kdh�

� /QO[QNQE<[j�GQNNIgI[EIh�Q[�jg<Ej�E]k[j�
qIgI�]DhIgpIG�N]g�����/ ���<[G�1��
<Z][O�D]jP�Og]kdh��"]�hQO[QNQE<[j�
GQNNIgI[EI�q<h�]DhIgpIG�N]g���$���
�
��<[G�� ���

+IgEI[j�]N�0g<Ej� ]hh�<h�<��k[EjQ][�]N�
0kZ]g�6]YkZI�

� "]�hQO[QNQE<[j�E]ggIY<jQ][�q<h�
]DhIgpIG�N]g�dIgEI[j�]N�jg<Ej�Y]hj�<h�
<�Nk[EjQ][�]N�jkZ]g�p]YkZI���

/QO[QNQE<[EI�

� +gINIgI[jQ<Y�INNIEjh�N]g�����/ ���<[G�
1��Z<s�Q[GQE<jI�<�hd<jQ<Y�
gIY<jQ][hPQd�<[G�Q[jgQ[hQE�DIP<pQ]g�
hdIEQNQE�j]�dgQZ<gs�]g�hIE][G<gs�
Dg<Q[�jkZ]gh��

� 
]ggIY<jQ][�G<j<�hkOOIhj�jP<j�jkZ]g�
p]YkZI�Z<s�[]j�E][jgQDkjI�j]�
GIOgII�]N�jg<Ej�Y]hh��

�Zdg]pIZI[jh�

� �[EgI<hI�h<ZdYI�hQvI�
� .INQ[I�hIOZI[j<jQ][h�]N�Dg<Q[�

[I]dY<hZh��

�kjkgI��QgIEjQ][h�

� �[E]gd]g<jI��0��E]INNQEQI[jh��jg<Ej�
OI]ZIjgs��<[G�[Ijq]gX�d<g<ZIjIgh�Q[�
<[<YshQh�

.INIgI[EIh

�[<YshQh�
+g]EIhhQ[O�+QdIYQ[I�

� 0g<Ej�
]k[j�<[<YshQh��[�Þ�ÃÊ��
]ggIY<jQ][��[ÞÃÇ

� /jId�Â�� <[Ok<OI�jg<Ej�Irjg<EjQ][�¥�/��hjkGQ]¦

� /jId�Ã��0kZ]g�hIOZI[j<jQ][��!<hXh�¥�0��/"�+��
pIghQ][�Ä�É¦

� /jId�Ä��6]YkZIjgQE��[<YshQh�¥�0��/"�+¦

� /j<jQhjQE<Y�<[<YshQh��d<QgIG�j�jIhj�E]Zd<gQ[O�jg<Ej�
E]k[j�Q[�jq]�Og]kdh��QdhQYIhQ][<Y�<[G�
E][jg<YIhQ][<Y��/dI<gZ<[�
]ggIY<jQ][�]N�jkZ]g�
p]YkZI�¥ZZÄ¦�pIghkh�dIgEI[j�]N�jg<Ej�Y]hh�¥+gQhZ�
É¦���

�QOkgI�Â���rjg<EjQ][�]N�Y<[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�jg<Ejh���r<ZdYI�]N�
jPI�QdhQY<jIg<Y�<[G�E][jg<Y<jIg<Y�Y<[Ok<OI�gIY<jIG�qPQjI�Z<jjIg�jg<Ejh�Ng]Z�<�
d<jQI[j�qQjP�<�Dg<Q[�[I]dY<hZ��0g<Ejh�<gI�hkdIgQZd]hIG�][j]�jPI�Ng<EjQ][<Y�
<[Qh]jg]ds�¥��¦�Z<d��

�QOkgI�Ã��+<QgIG�j�jIhj�E]Zd<gQ[O�QdhQYIhQ][<Y�<[G�E][jg<YIhQ][<Y�jg<Ej�
E]k[jh�����¦�!IGQ<[�Y<[Ok<OI�jg<Ej�E]k[j�¥P]gQv][j<Y�DY<EX�YQ[I¦�Qh�
dY]jjIG�qQjP�hE<jjIg�hP]q[�<h�G<j<�d]Q[jh�N]g�I<EP�Og]kd��+�p<YkIh�<gI�
Á�ÁÃÉ��Á�ÊÉÊ��Á�ÁÂÄ��Á�ÇÉÊ��Á�ÃÂÄ��<[G�Á�ÁÂÊ��gIhdIEjQpIYs��«�Þ�
hQO[QNQE<[EI��[h�Þ�[]j�hQO[QNQE<[j

�QOkgI�Ä��
]ggIY<jQ][�]N�jkZ]g�p]YkZI�pIghkh�dIgEI[j�]N�Y<[Ok<OI�jg<Ej�Y]hh��
���¦�+IgEI[j�]N�jg<Ej�Y]hh�q<h�E<YEkY<jIG�<[G�dY]jjIG�N]g�I<EP�Y<[Ok<OI�jg<Ej�<h�
<�Nk[EjQ][�]N�jkZ]g�p]YkZI��/dI<gZ<[�E]INNQEQI[jh�<gI�Á�ÄÁÊ���Á�ÂÇÊ��Á�ÂÆÅ��
Á�ÄÉÇ���Á�ÂÁÂ��Á�ÃÊÆ��gIhdIEjQpIYs��+�p<YkIh�<gI�Á�ÂÃÅ��Á�ÅÂÁ��Á�ÅÆÄ��Á�ÁÆÂ��
Á�ÇÃÄ��Á�ÂÅÄ��gIhdIEjQpIYs��

�kDIs�������<j<gQ<��.���²�/Q[P<��6�����¥ÃÁÂÉ¦��.]YI�]N��QNNkhQ][�0I[h]g��Z<OQ[O�Q[��g<Q[�0kZ]g�/kgOIgs���hQ<[�W]kg[<Y�]N�
[Ikg]hkgOIgs��ÀÂ¥Ã¦��ÄÁÃ ÄÁÇ��Pjjdh���G]Q�]gO�ÂÁ�ÅÂÁÄ�<W[h���"/¢ÃÃÇ¢ÂÇ

 Q��;���+IEX����������gI[[<[��"��+����I[<DQ��!����hk��!���;P<[O��;����]Y]G[s���������²�9]k[O��.�����¥ÃÁÂÄ¦���QNNkhQ][�jI[h]g�jg<Ej]Og<dPs�
]N�jPI�<gEk<jI�N<hEQEkYkh�Q[�d<jQI[jh�qQjP�Dg<Q[�jkZ]gh��
]Zd<gQh][�DIjqII[�GIjIgZQ[QhjQE�<[G�dg]D<DQYQhjQE�Z]GIYh���]kg[<Y�]N�
DQ]ZIGQE<Y�hEQI[EI�<[G�I[OQ[IIgQ[O��Å¥Ã¦��ÂÊÃ ÃÁÁ��Pjjdh���G]Q�]gO�ÂÁ�ÅÃÄÇ�WDQhI�ÃÁÂÄ�ÇÃÁÃÄ


