
,*+2&�.�

� �� ��� � � ��� �� ��
� �� ���� � � ���

� �� ���
� �� ��������� � � ��� �� ��

� �� ���
� �� ��� � � ���

� �� ��� � � ���
�

��
�m �� � �� |�

��� ��� �� � ��

%H�%��1%1)(3:��2�7��7)63:%��%�-��/%0-2-2%��=Y�3��:30/3:��0�%��1%>96-2%��3�:��(9(2-/��
%�&� 1%'0)22%2

²ÇÉàÎÇ
¤�ÓÔÂÔÞÇ�ÐÃÓÕÈÆÂàÔÓá�ÑÒÐÃÍÇÎÝ�ÐÒÔÐÆÐÏÔÊÙÇÓÌÐË�ÌÐÒÒÇÌØÊÊ�ÏÂÒÕÚÇÏÊË�ÒÇÙÊ�� ÄÐÉÏÊÌÂàÛÇÇ�

ÑÐÓÍÇ�ÒÂÏÇÇ�ÑÒÐÄÇÆÇÏÏÐË�ÐÑÇÒÂØÊÊ�ÕÒÂÏÐÑÍÂÓÔÊÌÊ�Õ�ÆÇÔÇË�Ó�ÒÂÓÛÇÍÊÏÐË�ÅÕÃÝ�Ê�ÏÇÃÂ�
±ÒÇÆÍÂÅÂàÔÓá�ÒÂÉÍÊÙÏÝÇ�ÄÂÒÊÂÏÔÝ�ÐÒÔÐÆÐÏÔÊÙÇÓÌÊ×�ÂÑÑÂÒÂÔÐÄ��ÐÃÔÕÒÊÒÕàÛÊ×�ÏÇÃÏÐ�ÅÍÐÔÐÙ�

ÏÐÇ�ÌÐÍÞØÐ�Ó�ØÇÍÞà�ÑÒÇÆÐÔÄÒÂÛÇÏÊá�ÕÔÇÙÌÊ�ÄÐÉÆÕ×Â�ÙÇÒÇÉ�ÏÐÓ�ÄÐ�ÄÒÇÎá�ÓÑÐÏÔÂÏÏÐË�ÒÇÙÊ�
¬ÍàÙÇÄÝÇ�ÓÍÐÄÂ��ÏÇÃÏÐ�ÅÍÐÔÐÙÏÂá�ÏÇÆÐÓÔÂÔÐÙÏÐÓÔÞ��ÕÒÂÏÐÑÍÂÓÔÊÌÂ��ÏÂÒÕÚÇÏÊÇ�ÒÇÙÊ��ÐÒÔÐÆÐÏ�

ÔÊÙÇÓÌÊÇ�ÒÇÙÇÄÝÇ�ÂÑÑÂÒÂÔÝ�

$EVWDUDFW
,Q�WKH�IROORZLQJ�DUWLFOH�SUREOHPV�RI�RUWKRGRQWLF�FRUUHFWLRQ�RI�VSHHFK�SDWKRORJ\�DUH�GLVFXVVHG��7KHVH�

RFFXU�DIWHU�HDUO\�SDODWRQSODVW\�LQ�FKLOGUHQ�ZLWK�FOHIW�OLS�DQG�SDODWH��9DULRXV�RUWKRGRQWLF�DSSOLDQFHV�DUH�
XVHG�WR�REGXUDWH�YHORSKDULQJKHDO�ULQJ��ZKLFK�SUHYHQW�DLU�OHDNDJH�GXULQJ�VSHHFK�

.H\�ZRUGV��YHORSKDULQJKHDO�LQVIILFLHQF\��SDODWRSODVW\��VSHHFK�LPSHGLPHQW��RUWKRGRQWLF�VSHHFK�DSSOL�
DQFH�

'
'

' '
(�

�ǝ� �,/�� (
'

&�
(�

&�
&�

&�
(�

'
'
'

&� &�

(

'
" #�

� -*� '
(� &�

'
&� &� '

'
� ";]blfZg�

E(&� +31+5� =hhi^k�B(�E(� +3135�
<Z\dhnl�>(�>(&�+33-#(

�Lh[^km� <eZd^e^r�
"+331#� &� '

�ǝ� '

'
(�

(3-�����������414������������



,*+2&�.�

'
&� '

'

&� '

"<eZd^e^r�L(�Q(&� +31,#� &� '
&� '

'
�"Fbg]`k^g�P(�P(� (�+30/5�

GbeeZk]�L(�N(&�+32*#(
'

�Lh[^km� Q(�<eZd^e^r�
�+331� &� 4� �Mnk`b\Ze�
Nk^Zmf^gm� h_� JZmb^gml� pbma�
P^ehiaZkrg`^Ze� Cg\hfi^m^g\^� Z_'
m^k� JkbfZkr� JZeZmhieZlmr� [r� ;]be�
;(�GZf^]ho(�Nabl�lnk`^kr�Zmm^fiml�mh�
bfikho^� P^ehiaZkrg`^Ze� \ehlnk^� "_hk�
li^^\a#� hg� hg^&� hk� eZm^kZe� Zli^\ml(�
Nabl� lnk`^kr� m^g]l� mh� m^ma^k� ma^� iZe'
Zm^(�]hpg� mh� ma^� eZm^kZe�Zg]�ihlm^kbhk�
iaZkrg`^Ze�pZee� "l#(� Nabl�fZr� k^lmkb\m�
iZeZm^�fho^f^gm�lni^kbhker�Zg]�ihl'
m^kbhk(� Na^� [beZm^kZe� ikh\^]nk^� m^g]l�
mh�k^lmkb\m�ma^�gZlZe'hkZe�ZbkpZr(�C�aZo^�
^oZenZm^]� ma^� li^^\a� h_� lbq� hk� l^o^g�
\abe]k^g�pah�aZ]�>k(�GZf^]ho�l�lnk'
`b\Ze� ikh\^]nk^� Zg]� _hng]� li^^\a�
mh� [^� `hh]� bg� fhlm� "ghkfZe� bg� _hnk#(�
Mhf^�\abe]k^g�aZ]�ma^�ngbeZm^kZe�ikh'
\^]nk^� Zg]� lhf^� aZ]� ma^� [beZm^kZe�
ikh\^]nk^(� Nph� h_� ma^� \abe]k^g� pbma�
ma^� [beZm^kZe� ikh\^]nk^� aZ]� h[lmkn\'
mbhg� h_� ma^� gZlZe� ZbkpZr(� LI<?LN�
<F;E?F?S&�Ja(�>(�J(M(� C�phg]^k� b_� mabl�
ikh\^]nk^� \hne]� [^� ]hg^� bg� Z� fhk^�
lni^kbhk� ieZ\^f^gm� bg� ma^� gZlhiaZk'
rgq(� Nabl�fb`am� k^lmkb\m� iZeZm^�fho^'
f^gm�e^ll(�L(�<�(

' '
'

' '
� "Lbldb�D(�?(&�

GbeeZk]�L(�N(&� +3135� Mfbma�F(�@(� \� (�
+33/#(

NZla� ?(� (&� +31+5� Ghkkbl� B(&�
+31.&� +310&� &� '

'
' '

&� � �&� '
(�

'
&� &�

(�

&� '
(

&� '
&� '

'
&� � "<eZd^e^r�L(�Q(&�

+3035� ClkZ^e�D(�G(&� =hhd�N(�;(�
�<eZd^e^r�L(�Q(&�+33-#(

&� '

(� '
'
'

4� '
&�

'
�" '

#5� '
�-'

5�
5�

� �+*� '
�5� '

'

' '
� "<eZd^e^r� L(&� +30.&�

�Maikbgms^g�L(� (&�+320#(
'
'

' (�
'

� " &� '
#� '

(�
'
'
'
&�

' &� '
&� &� &�

&�
(

'

&�
'
'

� "<eZd^e^r�L(�Q(&� +30*5�
Ghkkbl�B(�F(&� +3105� B^]kb\d�>(�F(�
\� (&�+31/#(

'
&�

� -*'.*� &�
'

� � '
�� �� �&�

&� � � '
�� "G\� QbeebZfl�<(�D(&�

+33*5� ClkZ^e�D(�G(&� =hhd�N(�;(�
�<eZd^e^r�L(�Q(&�+33-#(

'
&�
'

'
(

<eZd^e^r� L(� "+31,#�
�+**��

'

'
(� G\� AkZma� =(�

�;g]^klhg� G(� "+33*#�
�3/�� '

(
&� '

'
&� '

'
(� &�Mdhegb\d�G(�F(&�=hag�?(�L(�

",*+,#� '
&�

(
J^m�G(�;(� ^m� Ze(� ",*+/#�

'
(�

&� �3��
'

&� �-/��
&�

&�

(
Enff^k�;(�Q(� ",*++',*+.#� '

'
(� '

�-'0*�� &�

(�
� //��

&� '
(

<eZd^e^r� L(� "+31,#�
�+**��

'

'
(

F^^� ;(� ^m� Ze(� ",*+-#� �FbibkZ�;(�<(�
^m� Ze(� ",*++#� �3/�� '

' '

(� �-/� '
� .**� '

'

" #(� '
�+� �+*� � "

-'/� #(� �,/'./��
'

(
Mdhegb\d�G(�F(&� =hag�?(�L(� ",*+,#�

'
(�

�-'0*�� &� '
'

' '
(�

�//�� '
&� '
(

<eZd^er� L(� "+30.#� '

5�



,*+2&�.�

FhafZg]^k� ;(&� @kb^]^� B(&� FbecZ� D(�
",*+,#� '

(
' '

� L^onmldZ�
I(&� <k^]ng� N(� ",*+0#� '

' '
'

&�
'

&�

(
&� '

' &�
'

� " (� &� ,*+-#&�
&� &�

(

'

&� '

(

'

'
'

� 2*� '
�"

&� #� �.�
�+0� &� '

'

(
'
'

(� � 2*�

'
(� '

'

�.*� (
� "-/� '

#�
&� '

&� '

(

' '

" (� &�+332#(

'
&� '

'
&� '

(
'

&� '

'
' � " #&�

" #&� �" #� '
�" #(

'
'

&�
'

(� '
'

�ǝ� '
&� ' '

(� '

(
'
&�

" (�+ &� &�, &� &�- &� &�.&�/ &� #(
'
'
'
&�

' &� '
&� &� &� '

(� '
� ǝ� '

&� '
&� '

"@hgmhnkZ�=(�^m�Ze(&�,*+*5�Ab[[hg�@(�?(&�
F^^�;(&�Sn^g�C(&�,*+*#(

'

(�+(�rÌÜÌÊÔÐ�ÈÕÕÈÖÈØ�ËÑÇ�À×ØÖÈÓÌÓÏÇ�ÓÌÉÓÔå�ÑÔØÔÜÓÔÐ�
ÓÌËÔ×ØÈØÔÜÓÔ×ØÏ��È��À�ÕÈÛÏÌÓØÈ�×�ÕÔÑÓÔÐ�ÖÈ×ÞÌÑÏÓÔÐ�ÓÌÉÈ��É�

(�,(�rÌÜÌÊÔÐ�ÈÕÕÈÖÈØ�ËÑÇ�À×ØÖÈÓÌÓÏÇ�ÓÌÉÓÔå�ÑÔØÔÜÓÔÐ�
ÓÌËÔ×ØÈØÔÜÓÔ×ØÏ��È��À�ÕÈÛÏÌÓØÈ�×�ÔËÓÔ×ØÔÖÔÓÓÌÐ�ÕÔÑÓÔÐ�

ÖÈ×ÞÌÑÏÓÔÐ��ÀÉà�Ï�ÓÌÉÈ��É�

(�-(�qÈÛÏÌÓØ�×�ÓÌÉÓÔå�ÑÔØÔÜÓÔÐ�ÓÌËÔ×ØÈØÔÜÓÔ×Øáã��È���
ÈÕÕÈÖÈØ�Ê�ÕÔÑÔ×ØÏ�ÖØÈ��É�



,*+2&�.�

&� '
� " (� (&�
(� (&� (� (&�

,*++#(� '
'

&� '
'

" (� (&� �;(� (&�
(� (&�,*++',*+-#(

'
'
'

'
'

� " (� (� (&� ,*++&�
,*+0#(

&� '
'

(�
&� '

&�
(� &�

'

&�
�+,�

(� &� '
&� '

'

'
'

(� '

&� '
&� '

(�
&� '

&�
&� '

�"�#&� '
'

'
(

'

&� '

&� '
'
'

(�
&�

&� '
&�

'
&�

'
(� '

&�
'

(�

(�
'
'

� " #� '

(
&�

'
'

(�
4�

'
9�

'
&�

'
9� &�

'
'

&�
&� &�

'
&� ' '

(� '

'
&�

'
'

(�

'
(�

&�
'
'
'

&�

'
(�

'
'

'
(

'

'
' '

(�
'
'

'
(

'
' '

(

'
AZebe^hl(

'
(� '

" (�0 &� #(
&�

'
� 1� '

� � �(� '
(�

&� '
'

" #� �� ��
'

�ǝ� '

" (�1 &� #(

(�.(�rÌÜÌÊÔÐ�ÈÕÕÈÖÈØ�
×�ÊÏÓØÔÒ�ËÑÇ�À×ØÖÈÓÌÓÏÇ�

ÓÈÖÀÝÌÓÏÇ�ÖÌÜÏ�À�ÕÈÛÏÌÓØÈ�
×�ÖÈ×ÞÌÑÏÓÔÐ��ÀÉà�Ï�ÓÌÉÈ�

ÕÔ×ÑÌ�ÊÌÑÔÙÈÖÏÓ�ÔÕÑÈ×ØÏ³Ï

(�/(�rÌÜÌÊÔÐ�ÈÕÕÈÖÈØ�ËÑÇ�À×ØÖÈÓÌÓÏÇ�ÓÌÉÓÔå�ÑÔØÔÜÓÔÐ�
ÓÌËÔ×ØÈØÔÜÓÔ×ØÏ��È��À�ÕÈÛÏÌÓØÈ�×�ÖÈ×ÞÌÑÏÓÔÐ��ÀÉà�Ï�ÓÌÉÈ�ÕÔ×ÑÌ�

ÀÖÈÓÔÕÑÈ×ØÏ³Ï��É�



,*+2&�.�

&� '
&� &�

'

"Zk\nlZgm^kbhkZmeZgmbl#� '

�" (�2 &� #(

&� '
'

(
'
'

&� '
&� &�

(� '
�ǝ� '

(

&�
&�

'
4

Ǥ�

'
5

Ǥ�

'
&� '

&�

&� '

5
Ǥ� '

'

(

� " '
&�

(�0(�nÔÒÌÓØ�×ßÌÒ³Ï�ÙÀÓ³ÛÏÏ�ÓÌÉÓÔå�ÑÔØÔÜÓÔ�Ô�³ÔÑáÛÈ��È���
ÙÏ³×ÈÛÏÇ�ÈÕÕÈÖÈØÈ��É�

(�2(�cÔ³ÔÊÈÇ�ÖÌÓØ�ÌÓÔ�ÖÈÙÏÇ�Ê�×ÕÔ³ÔÐÓÔÒ�×Ô×ØÔÇÓÏÏ®�&®�Ï�ÓÈ�Êà×ÔØÌ�ÕÖÔÏÎÓÌ×ÌÓÏÇ�ÎÊÀ³È�f®��
È�·�ÖÈ××ØÔÇÓÏÌ�ÔØ�ÀÊÀÑÏ�ËÔ�ÎÈËÓÌÐ�×ØÌÓ³Ï��ÑÔØ³Ï������ÒÒ��Ê�×ÕÔ³ÔÐÓÔÒ�×Ô×ØÔÇÓÏÏ��

É�·�ÖÈ××ØÔÇÓÏÌ�ÔØ�ÀÊÀÑÏ�ËÔ�ÎÈËÓÌÐ�×ØÌÓ³Ï��ÑÔØ³Ï������ÒÒ��ÓÈ�Êà×ÔØÌ�ÕÖÔÏÎÓÌ×ÌÓÏÇ�ÎÊÀ³È�b®

rÍÕ����sÚÌÒÈØÏÜÌ×³ÔÌ�ÏÎÔÉÖÈÍÌÓÏÌ�ËÊÏÍÌÓÏÇ�ÇÎàÜ³È�Ê�ÒÔÒÌÓØ�
ÉÔ³ÔÊÔÐ�ÖÌÓØ�ÌÓÔ�ÖÈÙÏÏ��È���ÓÈ�Êà×ÔØÌ�ÕÖÔÏÎÓÌ×ÌÓÏÇ�ÎÊÀ³È�b®�

�×Òà³ÈÓÏÌ�ÕÖÔÏ×ÚÔËÏØ�ÓÈ�ÀÖÔÊÓÌ���ÝÌÐÓÔ�Ô�ÕÔÎÊÔÓ³È��$WODQWLV���É�



,*+2&�.�

(#&�

'
� " &� &� &�

#&� &� '
&� '

'
(

'

'
&�

&� '
(�
'
'

&� '
&� '

�" &� '

#� '
(� '

'
'

� ǝ� ' &�

" &� &� #(�

'
&� '

' '
&�

'
(

+(� (� (� '
(�ǝ� (4� '

&�+332(�ǝ�-*3� (
GZf^]ho� ;](�;(�Pkhsa]^ggZcZ� kZllaa^ebgZ� g^[Z�
b�inmb�^^�nlmkZg^gbcZ(�ǝ�G(4�>^mlmhfbs]Zm&�+332(�ǝ�
-*3�l(
,(� (� (� '

'
'

4� (� (�ǥ� (� (� (�ǝ�
&�,*++(�ǝ�,.� (

@hf^gdh�C(�P(�?__^dmboghlm��lhok^f^ggra�f^mh]ho�
]bZ`ghlmbdb� b�e^\a^gbcZ� o� dhfie^dlghc� k^Z[bebmZ\bb�
iZ\b^gmho� l� okhsa]^gghc� h]ghlmhkhgg^c� iheghc�
kZllaa^ebghc�o^kag^c�`n[r� b�g^[Z4�;omhk^_(�]bl(�ǥ�
](�f(�g(�ǝ�Phe`h`kZ]&�,*++(�ǝ�,.�l(
-(� (� (� (� '

�))� '
'

(�,*+0(� �+�"/1#(
@hf^gdh�C(�P(�b�]k(�Ilh[^gghlmb�ilbaheh`b\a^ldh`h�
lhlmhcZgbcZ� b�lZfhh\^gdb� ]^m^c� l� okhsa]^gghc�

h]ghlmhkhgg^c� kZllaa^ebghc� o^kag^c� `n[r� b�g^[Z�
))� P^lmgbd� Phe`h`kZ]ldh`h� `hln]Zklmo^ggh`h�
f^]b\bgldh`h�ngbo^klbm^mZ(�,*+0(� �+�"/1#(
.(� (� (&� �;(� (&�

(� (� '
'

� ))�
(�,*++(� �.(

Mane�sa^gdh� P(� C(&� P^kZiZmo^ecZg�;(�@(&�
AnlaabgZ�M(�M(� Ikmh]hgmb\a^ldh^� e^\a^gb^� o�
i^kbh]� ok^f^ggh`h� ikbdnlZ� o� kZfdZa� ikhmhdheZ�
k^Z[bebmZ\bb�]^m^c�l�g^lkZlaa^gb^f�`n[r� b�g^[Z�))�
En[Zgldbc� gZn\agrc� f^]b\bgldbc� o^lmgbd(� ,*++(�
�.(

/(� (� (&� (� (&�
(� (� '

&� � ))� '
(� ,*++(�

�,(� (�+30'+33(
Mane�sa^gdh� P(� C(&� GbmkhiZghoZ�G(�H(&�
=a^\aneZ�H(�C(� PZkbZgm� bsn\a^gbcZ� b�ZgZebsZ�
ikhmhdheho� k^Z[bebmZ\bb� ]^m^c� l� g^lkZlaa^gb^f�
`n[r� b�g^[Z&� ikbf^gcZ^fra� o� fbk^� ))� En[Zgldbc�
gZn\agrc� f^]b\bgldbc� o^lmgbd(� ,*++(� �,(� M(�
+30'+33(
0(� (� (&� (� (&� '

(� (� '

' '

� ))� '
(�,*+-(� �0�"+.+#(

Mane�sa^gdh�P(�C(&�AnlaabgZ�M(�M(&�P^kZiZmo^ecZg�;(�@(�
Cgm^`kZ\bcZ� hkmh]hgmb\a^ldh`h� e^\a^gbcZ� o� i^kbh]�
ihlmhcZggh`h� ikbdnlZ� o� dhfie^dlghc� k^Z[bebmZ\bb�
]^m^c'bgoZeb]ho� l� h]ghlmhkhggbf� ldohsgrf�
g^lkZlaa^gb^f�`n[r�b�g^[Z�))�En[Zgldbc�gZn\agrc�
f^]b\bgldbc�o^lmgbd(�,*+-(� �0�"+.+#(
1(� ;]blfZg� E(4� Cg� AkZ[[�Q(�A(&�
Lhl^glm^bg�M(�Q(&�<sh\a�E(�L(�"^]l#4�=e^_m� ebi�Zg]�
iZeZm^4� lnk`b\Ze&� ]^gmZe&� Zg]� li^^\a� Zli^\ml(�ǝ�
<hlmhg4�Fbmme^�<khpg&�+31+(�ǝ�J(�01-(
2(� <Z\dhnl� >(�>(� JZeZmZe� k^aZ[bebmZmbhg� Z_m^k�
=e^_m� JZeZm^� lnk`^kr(� hg_^k^g\^� a^e]� Zm� Na^�
<Zrehk�=hee^`^�h_�G^]b\bg^�bg�Bhnlmhg(�ǝ�N̂ qZl(�
@^[knZkr�.&�+33-(
3(� <eZd^e^r� L(�Q(� N̂ fihkZkr� li^^\a�
ikhlma^lbl� Zl� Zg� Zb]� bg� li^^\a� mkZbgbg`� ))� =e^_m�
JZeZm^�<nee(�+30*(� �+*(� (�0-(
+*(� <eZd^e^r� L(�Q(�Na^� \hfie^f^gmZkr� nl^�
h_� li^^\a� ikhlma^l^l� Zg]� iaZkrg`^Ze� ɘ�Zil�
bg� iZeZmZe� bgln_ɗ�\b^g\r� ))� =e^_m� JZeZm^� D(� +30.(�
�+( (�3.'+32(

++(� <eZd^e^r�L(�Q(�Na^�kZmbhgZe^�_hk�Z�m^fihkZkr�
li^^\a� ikhlma^lbl� bg� iZeZmZe� bgln_ɗ�\b^g\r� ))�
<k(�D(�>blhk]�=hffng(�+303(� �.(� (�+-.'+-3(
+,(� <eZd^e^r� L(�Q(�Na^� ikZ\mb\^� h_� li^^\a�
iZmaheh`r(�ǝ� Mikbg`ɗ�^e]&� CF4� =aZke^l� =�NahfZl&�
+31,(�ǝ�J(�+1/'+2-(
+-(� =hhi^k� B(� E(4� Cg� =hhi^k�B(�E(&�
BZk]bg`�L(�F(&� Ekh`fZg�Q(�G(&� GZsZa^kb� G(&�
GbeeZk]�L(�N(� ^]l4� =e^_m� iZeZm^� Zg]� \e^_m� ebi4� Z�
m^Zf� ZiikhZ\a� mh� \ebgb\Ze� fZgZ`^f^gm� Zg]�
k^aZ[bebmZmbhg� h_� ma^� iZmb^gm(�ǝ� JabeZ]^eiabZ4� Q<�
MZng]^kl&�+313(�ǝ�J(�+*(

+.(� @hgmhnkZ�=(� ^m� Ze(� ;llh\bZmbhg� h_�QHN3<�
`^g^�iherfhkiablfl�pbma�ghglrg]khfb\�\e^_m� ebi�
pbma� hk� pbmahnm� \e^_m� iZeZm^� bg� <kZsbebZg� gn\e^Zk�
_Zfbeb^l�))�Na^�=e^_m�JZeZm^'=kZgbh_Z\bZe�DhnkgZe(�
,*+/(� (�/,(� �+(�J(�..'.2(
+/(� Ab[[hg�@(�?(&�F^^�;(&�Sn^g�C(�Nhg`n^'iZeZm^�
\hgmZ\m�]nkbg`�l^e^\m^]�ohp^el�bg�ghkfZe�li^^\a�
))� Na^� =e^_m� JZeZm^'=kZgbh_Z\bZe� DhnkgZe(� ,*+*(�
(�.1(� �.(�J(�.*/'.+,(
+0(� B^]kb\d� >(� F(&� JkZma^k�?(�G(&� Nh[bg�;(�L(�
M^jn^g\^]� bgo^gmhkr� h_� \hffngb\Zmbhg�
]^o^ehif^gm(�ǝ�M^Zmme^4�Ogbo^klbmr�h_�QZlabg`mhg�
Jk^ll&�+31/(
+1(� ClkZ^e�D(�G(&�=hhd�N(�;(&�<eZd^e^r�L(�Q(�Na^�
nl^�h_�Z�m^fihkZkr�hkZe�ikhlma^lbl�mh�mk^Zm�li^^\a�
bg�o^ehiaZkrg`^Ze�bg\hfi^m^g\^�))�@Z\bZe�JeZlmb\�
Mnk`^kr(�+33-(�P(�3(� �-(�Dner(�J(�,*0',+,(
+2(� Enff^k� ;(�Q(�Mi^^\a� ma^kZir� _hk� ^kkhkl�
l^\hg]Zkr� mh� \e^_m� iZeZm^� Zg]� o^ehiaZkrg`^Ze�
]rl_ng\mbhg�))�M^fbgZkl�bg�li^^\a�Zg]�eZg`nZ`^(�
,*++(� �-,(� (�+3+'+32(
+3(� Enff^k� ;(� Q(� ^m� Ze(� =nkk^gm� ikZ\mb\^� bg�
Zll^llbg`� Zg]� k^ihkmbg`� li^^\a� hnm\hf^l� h_�
\e^_m�iZeZm^�Zg]�o^ehiaZkrg`^Ze�lnk`^kr4�Z�lnko^r�
h_� \e^_m� iZeZm^)\kZgbh_Z\bZe� ikh_^llbhgZel� ))� Na^�
=e^_m� JZeZm^'=kZgbh_Z\bZe� DhnkgZe(� ,*+,(� (� .3(�
�,(�J(�+.0'+/,(

,*(� Enff^k� ;(�=e^_m� iZeZm^�  � \kZgbh_Z\bZe�
ZghfZeb^l4�^__^\ml�hg�li^^\a�Zg]� k^lhgZg\^(�ǝ�
=^g`Z`^�F^Zkgbg`&�,*+-(
,+(� Enff^k� ;(�Q(�Mi^^\a� ^oZenZmbhg� _hk�
iZmb^gml� pbma� \e^_m� iZeZm^� ))� =ebgb\l� bg� ieZlmb\�
lnk`^kr(�,*+.(� (�.+(� �,(�M(�,.+',/+(
,,(� F^^�;(�^m�Ze(�Php^e�bfZ`bg`�))�BZg][hhd�h_�
ohp^el�Zg]�ohp^e�]blhk]^kl(�,*+-(�J(�+-2'+/3(
,-(� Fbg]`k^g�P(�P(&�;]Zfl�L(�G(&�<eZd^e^r�L(�Q(�
;� m^Zf� ZiikhZ\a� mh� li^^\a� mk^Zmf^gm� bg� \e^_m�
iZeZm^� ))� D� JeZlm� L^\hglmk� Mnk`(� +30/(� �-/(�
J(�/.*'/.,&
,.(� FbibkZ� ;(� <(� ^m� Ze(� Pb]^hɘ�nhkhl\hib\�
Zg]� gZl^g]hl\hib\� \hkk^eZm^l� h_� li^^\a� bg�
o^ehiaZkrg`^Ze� ]rl_ng\mbhg� ))� Na^�=e^_m� JZeZm^'
=kZgbh_Z\bZe� DhnkgZe(� ,*++(� (� .2(� �/(� M(�
//*'/0*(
,/(� FhafZg]^k� ;(&� @kb^]^� B(&� FbecZ� D(�Fhg`'
m^kf&� ehg`bmn]bgZe� _heehp'ni� h_� bg]bob]nZel� pbma�
ngbeZm^kZe�\e^_m�ebi�Zg]�iZeZm^�Z_m^k�ma^�Ahma^g[nk`�
ikbfZkr�^Zker�o^ehieZlmr�Zg]�]^eZr^]�aZk]�iZeZm^�
\ehlnk^� ikhmh\he4� li^^\a� hnm\hf^� ))� Na^� =e^_m�
JZeZm^'=kZgbh_Z\bZe�DhnkgZe(�,*+,(� (�.3(� �0(�M(�
0/1'01+(
,0(� G\AkZma�=(�I(&�;g]^klhg�G(�Q(�Jkhlma^mb\�
mk^Zmf^gm� h_� o^ehiaZkrg`^Ze� bg\hfi^m^g\^(�
Cg� <Zk]Z\a� D&� Ghkkbl� B� "^]l#4� Gnemb]bl\biebgZkr�
GZgZ`^f^gm� h_� =e^_m� Fbi� Zg]� JZeZm^(�ǝ�
JabeZ]^eiabZ4�Q<�MZng]^kl&�+33*(�ǝ�J(�2*3'2+/(
,1(� G\QbeebZfl� <(� D(&� Ghkkbl�B(�F(&�
Ma^emhg�L(�F(�=e^_m� iZeZm^� li^^\a&� ^](� ,(�ǝ�
JabeZ]^eiabZ&�<=�>^\d^k&�+33*(�ǝ�J(�.1(

�+*(+*(,*+2
4

++333+&� (� &� (�
&� (�+3&� (�+

?'fZbe4�ffZ\abe]lmhf:fZbe(kn


