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/,2.*� /,43*� /,7.*� 0,/3*� 0,2.*� ^ka�0,43#� ivpfkb*� ^p+cba�
_^pfp,� ?olhbk+ifkb�obdobppflk�lc� qeb�doltqe�lWbk[i� ^d^fkpq�
afbq^ov� ivpfkb� ibsbi� bpqfj^qba�qeb�afbq^ov�obnrfobjbkq� lc�
ivpfkb�ql�_b� /,77).,//#� lc� qeb�aov�afbq�lo� 1,76#�lc� qeb�
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obdobppflk�lc� bumfoba� ^d^fkpq� afbq^ov� ivpfkb
`lk`bkqo^qflk,� Bu`bmq� clo� ilpp� lc� ^mmbqfqb�obpriqfkd� fk� bem�
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pfdkp�tbob�l_pbosba�fk� cfpe� cba�^� ivpfkb+abcf`fbkq� afbq� clo�
/2.� a^vp,
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Molqbfkp�^ob� qeb�j^glo�lod^kf`�j^qbof^i� fk� cfpe�qfpprb*�

j^hfkd�rm�^mmolufj^qbiv�43� ql�53#�lc� 8eb�aov+j^qqbo� &Tfiplk

/767'� ,� Cfpe�`lkprjb�molqbfk�ql�l_q^fk�^jfkl�^`fap,� Qeb�

molqbfk� fp� afdbpqba�lo�evaolivpba�^ka�obib^pbp� cobb�^jfkl�

^`fap*� afmbmqfabp� ^ka�mlivmbmqfabp*� jlpq�lc�tef`e�^ob�

^_plo_ba� colj�qeb�fkqbpqfk^i� qo^`q� ^ka�^ob� qo^kpmloqba�fk�

qeb�_illa�ql�qeb�lod^kp�^ka�qfpprbp,� Cfpe�obnrfob�molqbfk�

clo�obmi^`bjbkq�lc� qfpprb�^ka�molqbfk^`blrp�molar`qp� pr`e�^p�

fkqbpqfk^i� bmfqebif^i� `biip*� bkwvjbp*� ^ka�elojlkbp�tef`e�^ob�

sfq^i� clo� qeb�molmbo� crk`qflk�lc� qeb�_lav,

Cfpe*� ifhb�lqebo�^kfj^ip*� al�klq�e^sb�^� qorb�molqbfk�

obnrfobjbkq�_rq� e^sb�^� obnrfobjbkq� clo�^�tbii+_^i^k`ba�

jfuqrob� lc� bppbkqf^i�lo� fkafpmbkp^_ib�^ka�klk+bppbkqf^i� lo�

afpmbkp^_ib�^jfkl�^`fap� &Tfiplk�^ka�E^isbo�/764',� Fq� e^p�

_bbk�abqbojfkba�qe^q� cfpe�obnrfob�qbk�bppbkqf^i� ^jfkl�^`fap8�

^odfkfkb*� efpqfafkb*� fplibr`fkb*� ibr`fkb*� ivpfkb*�

jbqeflkfkb*� mebkvi^i^kfkb*� qeoblkfkb*� qovmqlme^k*� ^ka�s^ifkb�

&@ltbv�^ka�P^odbkq� /750',� Fk�qeb�`^pb�lc� afpmbkp^_ib�^jfkl�

^`fap*� ^�prmmiv�lc� `^o_lk�~^ka�kfqoldbk�tfii� ^iilt�qeb� cfpe�

ql�pvkqebpfpb� j^[i[�^jfkl�^`fap,� Fk^abnr^qb�molqbfk�lo�qeb�

i^`h�lc� ^k�bppbkqf^i� ^jfkl�^`fa�fk�qeb�afbq� `^rpbp� ^�

obar`qflk�lo�`bpp^qflk�lc� doltqk�^ka�tbfdeq� d^fk�arb� ql�

tfqeao^t^i�lc�molqbfk� colj�ibpp�sfq^i� qfpprbp� ql�j^fkq^fk�

qi%a� crk`qflkp�lc� qfpprbp�jlpq� Yh_j_YWb� clo�qeb� prosfs^i� lc

/



qeb�lod^kfpj,� Lk�qeb�lqebo�e^ka*� fc� bu`bpp�molqbfk� fp�

prmmifba�fk�qeb�afbq*� lkiv�m^oq� lc� fq�tfii� _b�rpba� ql�

pvkqebpfpb�kbt�molqbfkp*� ^ka�qeb�obj^fkabo�tfii� _b�

`^q^_lifwba�ql�bkbodv� &T^iqlk�/763',

Fk`ob^pb� fk� cfpe�molar`qflk� fk�@^k^a^�e^p� `ob^qba� �̂

efdebo�abj^ka�clo�dlla�nr^ifqv� cfpe�jb^i� clo� cfpe� cbba�

molar`qflk,� Pfk`b� cbba�obmobpbkqp� qeb� i^odbpq� pfkdib� l̀pq8�

fqbj� &2.� ql�3.#'� lc� qeb�qlq^i� lmbo^qfkd�`lpq*� fq� fp�jlob�

fjmloq^kq� klt�ql�absfpb�pqo^qbdfbp� ql�obar`b� qeb� cbba�`lpq�

^ka�fjmolsb�qeb�bccf`fbk`v�lc� bufpqfkd�p^ijlkfa�afbqp�

&@o^jmqlk�/763'�,

Qeb�j^fk�molqbfk�plro`b� &1.� ql� 4.#�lc� qeb�afbq'� fk�

p^ijlkfa�afbqp� fp�lc� cfpe�lofdfk�bfqebo�^p� cfpe�jb^i*� o^t*�

lo�bkpfiba�cfpe,� Lqebo�^kfj^i�molqbfkp� pr`e�^p� _illa�jb^i*�

_ibkaba�^kfj^i�molqbfkp*� phfjjba�jfih�mltabo*� ^ka�evaolivpba�

cb^qebo�jb^i� ^ob�rpba�ql�^�ibppbo�buqbkq,� Qefp� fp� ^ipl� qeb�

`^pb�tfqe�mi^kq�molqbfk�plro`bp,� Cfpe�jb^i� `lkpqfqrqbp� qeb�

j^glo�molqbfk� prmmibjbkq� fk�p^ijlkfa�afbqp� ^ka�afob`qiv�

^ccb`qp� qeb� cbba�`lpq� &Q^`lk�^ka�G^`hplk� /763',� Qeb� ob^plk�

clo�qeb� efde�nr^kqfqv�lc� cfpe�jb^i� fk�cfpe�afbqp� fp� _b`^rpb�

cfpe�obnrfob�efde�ibsbip�lc�molqbfk� &03� ql� 33#'� fk� qebfo�

afbq� &Tfiplk�^ka�E^isbo�/764',� >qqbjmqp� ql�`ljmibqbiv�

obmi^`b� qeb� cfpe�jb^i� `ljmlkbkq�lc� cfpe�afbqp�tfqe�lqebo�

fkdobafbkqp� lc�mi^kq� ^ka�^kfj^i�lofdfk�e^sb�klq� _bbk�

pr``bppcri� &Efddp� bq�^i,� /766',� Qeb�nr^ifqv�lc� cfpe�jb^i� fp�

^ccb`qba�_v�qeb� o^t�j^qbof^i�rpba� &lofdfk*� pmb`fbp*� pb^plk,



telib� cfpe�lo� cfpe�p`o^mp*� pqlo^db�`lkafqflkp'*� mol`bppfkd�

jbqelap� &`llhfkd*� c^q� objls^i*� aovfkd*� dofkafkd*� ^kqflufa^kq�

^aafqflk'*� ^ka�pqlo^db�`lkafqflkp�lc� qeb� cfpe�jb^i� &Q^oo�^ka�

;_[bo�,42-$)

Fk�jlpq� `^pbp� cfpe�^ob� `^rdeq� pmb`fcf`^iiv� clo� qeb�

mromlpb�lc� cfpe�jb^i�molar`qflk� #?:J�/753',� Qeb� pmb`fbp�

rpr^iiv�rpba�fk`irab�eboofkd*� j^`hbobi*� ^k`elsv*� ^ka�`^mbifk�

^ilkd�tfqe�lqebo�pmb`fbp� lc� ibppbo�fjmloq^k`b,� Lqebo�

plro`bp� lc� cfpe�fk`irab�qeb�`rqqfkdp� ^ka�lcc^i� lc�mol`bppfkd�

fkarpqofbp� pr`e�^p�`la�^ka�p^ijlk,� Tebob� qeb� cfpe�fp�

pmb`fcf`^iiv�`^rdeq� clo�qeb�mromlpb�lc� cfpe�jb^i�molar`qflk*�

qeb�cobpekbpp�lc� qeb�o^t�j^qbof^i�rpba�fp� lc�dob^q�

fjmloq^k`b,� Fk�qeb�`^pb�lc� qeb�eboofkd�fkarpqov�qeb�e^osbpq�

pb^plk� fp� peloq� ^ka�i^odb�^jlrkqp�lc� cfpe�^ob�`^rdeq,� Tfqe�

i^odb�^jlrkqp� lc� cfpe�`^rdeq� fk�^� peloq�mbofla�lc� qfjb�

fkbsfq^_iv*� nr^kqfqfbp�lc� cfpe�^ob�ebia� clo�ilkd�mboflap� ^ka�

bkwvj^qf`�^ka�_^`qbof^i�_ob^haltk�l``rop,� Qeb�_^`qbof^i�

pmlfi^db�lc�molqbfk�ql�^jjlkf^�j^v�obpriq� fk�pfdkfcf`^kq�

ilpp�lc�molqbfk�^ka�molar`qflk�lc�j^ilalolrp� `ljmlrkap�

&C^o_bo� /7�43',� Qebpb�`ljmlrkap�j^v�`^oov�qeolrde�qeb�

mol`bppfkd� _dje�qeb� cfpe�jb^i� ^ka�^ccb`q� qeb�nr^ifqv�lc� qeb�

molar`q,

Qeb�mol`bppfkd�lc� o^t�cfpe�fkql� cfpe�jb^i� fkslisbp�

pbm^o^qflk�lc� qeb�plifa� &molqbfk�^ka�^pe'� ^ka�ifnrfa� &t^qbo�

^ka�ifmfa'� me^pbp� &C>N� /7539� Pq^kp_v�/77.',� Qeb�mofk`fm^i�

jbqela�lc�mol`bppfkd�fp� qeb�tbq�mol`bppfkd�jbqela� &C>N�/7539



Pq^kp_v� /77.'�,� Qeb�pqbmp� fkslisb�`llhfkd*� pbm^o^qflk*� ^ka�

aovfkd,� Qeb� o^t�j^qbof^i� fp� `llhba�ql�`^rpb� qeb�`l^dri^qflk�

lc�qeb�molqbfk*� qebob_v�if_bo^qfkd�_lrka�t^qbo�^ka�lfi,�

Pbm^o^qflk�lc� qeb�t^qbo�^ka�lfi� fp� alkb�_v�mo� `i_d]� qeb�

`l^dri^qb*� vfbiafkd�^� plifa�me^pb� &mobpp`^hb'� `lkq^fkfkd� 4.+�

6.#�lc� qeb�lfi+cobb�aov�j^qqbo� &molqbfk�^ka�_lkbp'� ^ka�lfi�

^ka�^� ifnrfa�me^pb� &mobpp�t^qbo'� `lkq^fkfkd� qeb� obpq� lc�qeb�

plifap� &lfi*� afpplisba�^ka�prpmbkaba�molqbfk*� sfq^jfkp� ^ka�

jfkbo^ip',� Qeb�j^fk�m^oq�lc� qeb�plifap� fk� qeb�mobpp�t^qbo�

fp� objlsba�_v� `bkqofcrd^qflk�^ka�qeb�lfi� fp� pr_pbnrbkqiv�

objlsba�_v�`bkqofcrd^qflk,� Qeb�t^qbov�me^pb� colj�j^[�"�

`bkqofcrdbp� &`^iiba�pqf`ht^qbo'� fp� `lk`bkqo^qba�WdZ�

qelolrdeiv�jfuba�fkql�qeb�mobpp`^hb*� tef`e� fp� qebk�

abevao^qba,� Aovfkd�lc� qeb� cfpe�jb^i� `^k�_b� ^``ljmifpeba�_v�

qtl�j^fk�jbqelap,� Ci^jb+aovfkd*� tef`e�fkslisbp� ^� `roobkq� lc�

cirb�d^pbp�afirqba�tfqe�pb`lka^ov�^fo*� fk�afob`q� `lkq^`q�

tfqe�qeb� cfpe�j^qbof^i�_bfkd�aofba� &C>N�/753'�,� Qeb� pb`lka�

jbqela� fp� fkafob`q� pqb^j+aovfkd*� tef`e�qeb�jb^i� fp� cba�

`lkqfkrlrpiv� fkql�lkb�bka�lc� qeb�aofbo�^ka� fp�aofba� fk�

afob`q� `lkq^`q�tfqe�pqb^j+eb^qba�bibjbkqp� &qr_bp*� afp`p*�

`lfip'� ^ka�qeb�jb^i� bjbodbp� ^q� qeb�lqebo�bka� &C>N� /753'�,� >�

`lrkqbo`roobkq� pqob^j�lc�^fo� fp�_iltk� qeolrde�qeb� aofbo*� ql�

c^`fifq^qb�objls^i�lc�t^qbo�s^mlro,� Qeb�aofba�j^qbof^i� fp�

jfiiba�^ka�^k�^kqflufa^kq� &rpr^iiv�bqeluvnrfk'� fp� ^aaba�WdZ�

qeb� cfpe�jb^i� pqloba�fk�_^dp� lo�_rih� &C>L�/7539� Pq^kp_v

,44+$)



Arofkd� qeb�aovfkd�`lkafqflkp�^jfkl�^`fap�j^v�_b�

`ebjf`^iiv�^iqboba�fk�^�t^v�qe^q�j^hbp*qebj�krqofqflk^iiv�

rk^s^fi^_ib� ql�^kfj^ip,� Qeb�obar`qflk� fk�^s^fi^_ib�^jfkl�

^`fap� obar`bp� qeb�molqbfk�nr^ifqv�lc� qeb� cfpe�jb^i� &?bkabo�

/7509� Q^oo�^ka�?fbiv�/750',� Qeb�bccb`qp� lc� aovfkd�

`lkafqflkp�lk� qeb�molqbfk�nr^ifqv�lc� cfpe�jb^i�afob`qiv�

^ccb`qp� qeb�nr^ifqv�lc�afbqp�molar`ba,� Qefp� fp� bpmb`f^iiv�

qorb�tebk�`lkpfabofkd�qeb�efde�`lk`bkqo^qflk�lc� cfpe�jb^i� fk�

jlpq� afbqp� clo� p^ijlkfap,� Cfpe�jb^i� nr^ifqv�fk�>qi^kqf`�

@^k^a^� fp�hkltk�ql�s^ov� colj�_^q`e�ql�_^q`e�tfqefk�^�

mol`bppfkd�mi^kq� ^ka�^jlkd�afccbobkq�mol`bpplop,� Cfpe�jb^i�

j^krc^`qrobop� obnrfob�jbqelap� ql�jb^prob�qeb�molqbfk�nr^ifqv�

lc� cfpe�jb^ip� qe^q�^ob�^``ro^qb*� fkbumbkpfsb*� o^mfa*� ^ka�

b^pv�ql�mbocloj,� Qefp� ^iiltp� cfpe�jb^i�j^krc^`qrobop� ql�

jlkfqlo� qeb�nr^ifqv�lc� cfpe�jb^i�molar`ba�^ka�mbojfqp�

molar`qflk�lc� ^�`lkpfpqbkq�nr^ifqv�cfpe�jb^i,

Qebob�tbob� clro�l_gb`qfsbp� fk�qefp� pqrav�8� /'� Pfk`b

tfab�s^of^qflk� fk�qeb�^jfkl�^`fa�obnrfobjbkqp�lc� p^ijlkfap�

e^p�_bbk�obmloqba� &Tfiplk� /767'*� ^�pqrav�t^p� `lkar`qba�ql�

nr^kqfcv� qeb�afbq^ov�obnrfobjbkq�lc�>qi^kqf`� p^ijlk� clo�

ivpfkb,� Ivpfkb�t^p� pbib`qba�_b`^rpb� pbsbo^i� obnrfobjbkq�

s^irbp� e^sb�_bbk�obmloqba�clo�lqebo�p^ijlkfap,� Jloblsbo*

qeb�ilpp�lc� ivpfkb�fk�mol`bppba� cbbap� fp� `ljjlk�&@^ombkqbo

/751'� ^ka�qeb�^rqelo�t^kqba�ql� fkprob�qeb�molmbo�obnrfobjbkq�

lc�^jfkl�^`fap�tbob�jbq� fk�qeb�_fl^pp^vp,� 0'� Ql�`ljm^ob�

afccbobkq� fk�sfqol�jbqelap�rpba�clo�qeb�jb^probjbkq�lc

3



molqbfk�nr^ifqv�fk�pbsbo^i� cfpe�c[Wbi�molar`ba� fk�>qi^kqf`�

@^k^a^,� 1'� Ql�bs^ir^qb�qeb�molqbfk�nr^ifqv�lc� pbib`qba� cfpe�

jb^ip�tfqe�doltqe�pqrafbp�rpfkd�>qi^kqf`� p^ijlk� ^ka� ql�

`ljm^ob� qeb�obpriqp�lc� qeb�doltqe�pqrafbp�tfqe�qeb� obpriqp�

lc� qeb� fk�sfqol�^pp^vp,� 2'� Cfk^iiv*� ql�abqbojfkb� qeb�

^mm^obkq� ^ka�qorb�^s^fi^_fifqfbp�lc�molqbfk�^ka�^jfkl�^`fap�

colj�s^oflrp� cfpe�jb^ip�molar`ba�fk�>qi^kqf`�@^k^a^�^ka� ql�

bu^jfkb� qeb�bccb`qp�lc�j^kr^i� pqofmmfkd�lo� pbafjbkq^qflk�

jbqelap� lc� cb`bp� `liib`qflk�lk�^jfkl�^`fa�^s^fi^_fifqv�

s^irbp,
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Qeb�nr^kqfq^qfsb�obnrfobjbkq� clo�ivpfkb�lc� pbsbo^i�

pmb`fbp�lc� cfpe�e^p�_bbk�qelolrdeiv�obsfbtba� &Tfiplk�/767',�

Jlpq� obnrfobjbkqp�tbob�abqbojfkba�_v�qeb�`lksbkqflk^i�

alpb+obpmlkpb�doltqe�`rosbp� ^ka�s^ov�^jlkd�pmb`fbp,� Ivpfkb�

obnrfobjbkqp� &aov�j^qqbo�_^pfp*� AJ?'� e^sb�_bbk�obmloqba�ql�

_b8� clo�`efkllh�p^ijlk� &Lkbloesk`erp� qp`e^tsqp`e^',� 0�.

d�+hd%[� lc�^�afbq� `lkq^fkfkd�2.#�molqbfk� &E^isbo�bq� ^i,

/736'9� G^m^kbpb�bbi� &>kdrfii^�f^mlkf`^')� 0.� ]�(a] V�e\� ^�afbq�

`lkq^fkfkd�15,5#�molqbfk� &Klpb� /757'9� `e^kkbi� `^qcfpe�

&F`q^irorp�mrk`q^qrp'*� /3�d�+hd%[�lc�^�afbq� `lkq^fkfkd� 1.#�

molqbfk� &Ol_fkplk�bq�^i,� /76.'9� dfiqeb^a�_ob^j� &Pm^orp�

^ro^q^�I,'*� /5� d�+�hd %� lc�^�afbq�`lkq^fkfkd�12#�molqbfk�

&Irnrbq� ^ka�P^_^rq� /752'9� ^ka�jfihcfpe� &@e^klp� `e^klp'*� 0.�

d�+�hd�%� lc� ^�afbq� `lkq^fkfkd�3.#�molqbfk� &?loilkd^k�^ka�

?bkfqbw� /7�7.'�,� Clo�o^fk_lt�qolrq� &Lk`loesk`erp�jshfpp'�

pbsbo^i� ivpfkb�obnrfobjbkq�s^irbp�e^sb�_bbk�obmloqba8� /1�

d+hd�%� lc�^�afbq� `lkq^fkfkd�1�3#�molqbfk� &Hfj�^ka�H^vbp�

/760'9� /7� d�+�hd�%� lc�^�afbq� `lkq^fkfkd�23#�molqbfk� &T^iqlk�bq�

^i,� /762^'9� ^ka�07� d�+hd%[�lc�^�afbq� `lkq^fkfkd�25#�molqbfk�

#D[jebW�,43.$)

T^iqlk�bq�^i,� &/762^'� rpba�^k�^jfkl�^`fa�lufa^qflk�

qb`ekfnrb�ql�bpqfj^qb�qeb� ivpfkb�obnrfobjbkq� lc� o^fk_lt



qolrq,� Qefp�jbqela�fp�_^pba�lk�qeb�mofk`fmib�qe^q�tebk�^k�

^jfkl�^`fa�fp� ifjfqfkd�lo�abcf`fbkq� fk� qeb�afbq� qeb�j^glo�

mloqflk�tfii�_b�rqfifwba� clo�molqbfk�pvkqebpfp,� Tebk� ^k�

^jfkl�^`fa�fp� fk�bu`bpp*� ^ka�qerp�klq�^� ifjfqfkd� c^`qlo� clo�

molqbfk�pvkqebpfp*� qeb�molmloqflk�lc� qeb�^jfkl� ^`fa� fk� qeb�

cobb�mlli�tfii� fk`ob^pb�^ka�jlob�tfii�_b�^s^fi^_ib� clo�

lufa^qflk,� Qeb� fkq^hb�ibsbi� ^q�tef`e�qebob� fp� ^k� fk`ob^pb�

fk�lufa^qflk�lc�^kv�dfsbk�^jfkl�^`fa*� pelria�_b� `ilpb� ql� qeb�

obnrfobjbkq�s^irb� clo�qe^q� ^jfkl�^`fa,� Qeb�^jfkl�^`fa�

lufa^qflk�jbqela�e^p�_bbk�rpba�clo�qeb�abqbojfk^qflk�lc�

lufafwba�jbqeflkfkb� &T^iqlk�bq� ^i,� /760'*� qovmqlme^k� &T^iqlk�

bq�^i,� /762_9� T^iqlk�bq� ^i,� /764'*� ivpfkb� &T^iqlk� bq� ^i,�

/762^9� T^iqlk�bq� ^i,� /764'*� ^ka�^odfkfkb� &T^iqlk� bq� ^i,

/764'� fk�o^fk_lt�qolrq,� Bu`biibkq�^dobbjbkq� _bqtbbk�

bpqfj^qba�ivpfkb�obnrfobjbkqp�lc� o^fk_lt�qolrq� abqbojfkba�_v�

alpb+obpmlkpb�doltqe�`rosbp�^ka�qeb�^jfkl�^`fa�lufa^qflk�

jbqela�e^p�_bbk�l_pbosba� &T^iqlk�bq�^i,� /762^',� Fk�jlpq�

pqrafbp*� ivpfkb�abcf`fbk`v�t^p�j^kfcbpqba�^p� ^� obar`qflk� fk�

qeb�o^qb�lc�tbfdeq� d^fk,� Hbqli^� #,43.$� l_pbosba�`^ra^i� cfk�

bolpflk�^ka�efde�jloq^ifqv� fk�o^fk_lt�qolrq� cba�

ivpfkb+abcf`fbkq� afbqp,� T^iqlk�bq�^i,� &/762^'� ^ipl�l_pbosba�

pljb� cfk�bolpflk*� _rq�kl� fk`ob^pb� fk�jloq^ifqfbp,

Qeb�mromlpb�lc� qeb�mobpbkq� pqrav�t^p� l�nr^kqfcv� qeb�

afbq^ov�obnrfobjbkq� clo�ivpfkb�lc�>qi^kqf`� p^ijlk� &P^ijl�

p^i^o'*� bu^jfkb� qeb�bccb`qp�lc�s^of^qflkp� fk� ivpfkb� fkq^hb�

lk�qeb�lufa^qflk�lc� ^� qo^`bo�alpb�lc� E(TN(V<Uboi_d['� ^ka



abqbojfkb� qeb�bccb`qp*� fc� ^kv*� lc� ivpfkb�abcf`fbk`fbp,

-)-� FWj[h_Wbi�WdZ�F[j^eZi

>qi^kqf`� p^ijlk�cfkdboffkdp�l_q^fkba� colj�@l_bnrfa�

e^q`ebov,� Abm^oqjbkq� lc� Cfpebofbp�^ka�L`b^kp*� @liifkdtlla*�

Kls^�P`lqf^*� tbob�^``ifj^qba�clo�^�0�tbbh�mbofla�fk� /..� I�

`fo`ri^o� cf_obdi^pp� q^khp,� Arofkd�qe^q� qfjb*� qebv�tbob� cba�

^�`ljjbo`f^i� afbq� qtf`b�a^fiv,� Qeobb�pbqp� lc� pbsbk�q^khp�

tbob�pbib`qba�^ka�b^`e�pbq� `lkpfaboba�^p�^�_il`h� fk�qeb�

bumbofjbkq^i�abpfdk,� Tfqefk�b^`e�_il`h�qeb�pbsbk�afbqp�tbob�

o^kaljiv�^ppfdkba,� Qeb�bumbofjbkq�t^p�`lkar`qba�^``loafkd�

ql�^� o^kaljfwba�`ljmibqb�_il`h�abpfdk,� Cfcqv� cfpe�lc�

rkfcloj�pfwb� &fkfqf^i�jb^k�tbfdeq*� 2,5/).,0.� d� &PL''� tbob�

o^kaljiv�afpqof_rqba�ql�b^`e�q^kh,� B^`e�q^kh�ob`bfsba�t^qbo�

^q� ^mmolufj^qbiv�0� I+jfkâ[,� Qeb�t^qbo�t^p� `lkqfkrlrpiv�

^bo^qba�^ka�qeb� qbjmbo^qrob�`lkqoliiba�ql� /3É.,7}@� &PA',�

T^qbo�qbjmbo^qrob�t^p� `lkqoliiba�_v�qeb�jfufkd�lc� cobpe�

t^qbo� &/5}@'� ^ka�pb^�t^qbo� #,+t<$,� Qeb�p^ifkfqv�lc� qeb�

t^qbo�afa�klq� bu`bba�/.�mmq,� Melqlmbofla�t^p� /0� elrop� ifdeq�

^ka�/0� elrop�a^oh,� Arofkd�qeb�bumbofjbkq^i�mbofla*� cfpe�

tbob�e^ka� cba�ql�p^qfbqv�qeobb�qfjbp�mbo�a^v�arofkd� qeb�tbbh�

^ka�a^fiv�lk�tbbh�bkap,� Ob`loap�tbob�hbmq� lc�tbbhiv� cbba�

`lkprjmqflk�^ka�a^fiv�jloq^ifqfbp,

Afbqp�tbob� clojri^qba� &Q^_ibp� F�^ka�FF'� ql�`lkq^fk�23#�

molqbfk�lk�^k�^p+cba�_^pfp� &>C?'*� ^ka�^jfkl�^`fa�ibsbip



&bppbkqf^i�^ka�klk+bppbkqf^i*� bu`bmq� clo� ivpfkb'� qe^q� jfjf`�

qelpb� clrka�fk�`la+cibpe�molqbfk� &T^iqlk�bq� ^i,� ,43/W$)� Qeb�

afbq^ov�bppbkqf^i� ^jfkl�^`fa� ibsbip�tbob� pfjfi^o� ql�lo�

pifdeqiv�efdebo�qe^k�^jfkl�^`fa� ibsbip� clrka� fk�telib�_lav�

qfpprb� lc�>qi^kqf`� p^ijlk� &Tfiplk�^ka�@ltbv� /763',� Qebpb�

^rqelop� prddbpqba�qe^q�rpfkd�^jfkl�^`fa�qbpq� afbqp�

clojri^qba�ql� pfjri^qb� qeb�^jfkl�^`fa�molcfib�lc� telib�_lav�

qfpprb� colj�qeb� cfpe�pmb`fbp� pqrafba�tfii� bkprob�^abnr^qb�

tbfdeq� d^fkp,� Qbpq� afbqp�tbob� clojri^qba� ql� `lkq^fk� ivpfkb�

Wj� ,),0'� ,)/+'� ,)10'� ,)4+'� -),0'� -)/+� WdZ�-)10� !�e\� j^[�

jejWb� afbq� &>C?',� >cqbo�jfufkd*� qebpb�afbqp�tbob� pqb^j�

mbiibqba�fk�^�I^_lo^qlov�Mbiibq�Jfii� &@^ifclokf^� Mbiibq� Jfii�

@l,*� @o^tcloapsfiib*� FK'� ^ka�pqloba� fk�^fo� qfdeq� `lkq^fkbop�

^q� +1.}@�rkqfi� rpba,

-)-),� LWcfb[�Yebb[Yj_ed�WdZ�WdWboj_YWb�fheY[Zkh[i

Cliiltfkd�02�elrop�lc� clla�abmofs^qflk*� prosfsfkd� cfpe�

colj�b^`e�q^kh�tbob�tbfdeba�^p� ^�dolrm*� lk� a^vp� .*� 06*� 34*�

^ka�5.� lc� qeb� cbbafkd�qof^i*� ^ka�qeb�^sbo^db�tbfdeq�

abqbojfkba,� Doltqe�fk`objbkqp�tbob�bpqfj^qba� colj�qeb�

^sbo^db� cfpe�tbfdeq� fk�b^`e�lc� qeb� qeobb�q^khp� fk�b^`e�

Z_[jWho�qob^qjbkq,

,+
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pmb`fcf`�doltqe�o^qbp� &PDO'� &T^iqlk�bq� ^i,� /762_'� tbob�

`^i`ri^qba�_v� qeb� cliiltfkd�bnr^qflk8

Fk&cfk^i�tbfdeq� &d''� +� ik&fkfqf^i�tbfdeq� &n''� (� /.�.
5�.� a^vp

Cbba�`lksbopflk�o^qflp�tbob�`^i`ri^qba�colj�tbfdeq� lc� cbba�

`lkprjba� &d�^p+cba�_^pfp'� afsfaba�_v�tbfdeq� d^fk� &d'�,

>cqbo�5.� a^vp*� cfpe�tbob�pq^osba�clo�26�elrop,� Pfu�

cfpe� colj�b^`e�q^kh�tbob�hfiiba�^ka�fjjbaf^qbiv� colwbk�fk�

ifnrfa�kfqoldbk�^ka� pqloba�^q� +7.}@�rkqfi� ^k^ivwba,� Cfpe�lk�

qeb� iltbpq� ivpfkb�afbq�tbob�j^fkq^fkba�clo�^k�^aafqflk^i� 5.�

ZWoi� je�^iilt�^abnr^qb�qfjb� clo�krqofqflk^i�m^qelildfbp� ql�

absbilm,� Fk�mobm^o^qflk� clo�`ebjf`^i�^k^ivpfp*� qeb� cfpe�

`^o`^ppbp�tbob�m^oqf^iiv�qe^tba�^ka�`l^opbiv�dolrka�fk�^�

El_^oq� dofkabo*� obcolwbk*� ivlmefifwba*� ^ka�cfkbiv�dolrka�fk�

^�Tfibv�jfii� ql�m^pp� qeolrde�^�0.�jbpe�p`obbk,

Ivlmefifwba�cfpe�`^o`^ppbp�^ka�afbq� p^jmibp�tbob�

^k^ivwba�_v�pfjfi^o�mol`barobp�^p� cliiltp8� >pe*� _v� fdkfqflk

^q� 33.}@� &Tfiif^jp� /762'9� ifmfa*� _v�`eilolcloj-jbqe^kli�

buqo^`qflk� &?ifde�^ka�Avbo�/737'9� qlq^i�kfqoldbk*� _v�Arj^p�

jbqela� &B_bifkd� /746'� rpfkd� �̂Ib`l�Kfqoldbk�Abqbojfk^qlo�

&jlabi� CM+006*� Ib`l�@lomlo^qflk*� Pq,� Glpbme*� JF'9� ^jfkl�^`fa�

`ljmlpfqflk*� cliiltfkd�^`fa�evaolivpfp� &Dbeohb�bq� ^i,� /763'*�

lk�^�?b`hj^k�Pvpqbj�41..*� Efde+Mbocloj^k`b�>jfkl�>`fa�

>k^ivwbo� &?b`hj^k� Fkpqorjbkqp*� 0�3..�E^o_lo�?lribs^oa*�

Criiboqlk*� <:$9� jlfpqrob*� _v�tbfdeq� ilpp� ^cqbo�aovfkd� clo� 02�

elrop� Wj� /.3ã[@� &Tfiif^jp� /762'� ^ka9� dolpp� bkbodv�lc� qeb

/1



afbqp�_v�^k�^af^_^qf`�_lj_�`^ilofjbqbo� &M^oo� Fkpqorjbkq�

@ljm^kv*� Jlifkb*� UI',

-)-)-� Hn_ZWj_ed�e\�E(TN(V%}<U�boi_d[

Qeb�jbqela�lc�T^iqlk�bq� ^i,� &/762_'� t^p� rpba� clo� qeb�

lufa^qflk�mol`barob,� >�plirqflk�lc� I+XR+ãã%@Z�ivpfkb� &060�

j@f+jjli%Y� >jbope^j�@^k^a^�Iqa,*� L^hsfiib*� Lkq^ofl'� t^p�

mobm^oba�fk�pqbofib� .,/3�J�plafrj�`eilofab�pl� qe^q� /..�jI�

`lkq^fkba�/� cf@f,� >cqbo�5.�a^vp*� lkb� cfpe*� `elpbk�^q� o^kalj*�

colj�b^`e�afbq^ov�qob^qjbkq�t^p�ebia�fk�^� 3� I�mlivbqevibkb�

m^fi� `lkq^fkfkd�1� I�lc�t^qbo�^ka�/.�jJ�EBMBP� &mE� 5,13'� ^q�

/3,3}@,� >�/� m`f�m%loqflk�lc� qeb�o^afl^`qfsb� plirqflk�t^p�

fkgb`qba�fkqo^mbofqlkb^iiv� fkql� qeb� cfpe�^q� /18..� elrop,

Qeb�%êãã@Lg� obpmfoba�_bqtbbk�qebk�^ka� .78..�elrop� qeb� cliiltfkd�

a^v� &0.� elrop� qlq^i'� t^p� `liib`qba�fkql� qtl�@L*� qo^mp,� Qeb�

qo^mp� `lkpfpqba�lc� qtl� 3.�jI�qbpq� qr_bp*� `lkkb`qba� fk�

pbofbp*� b^`e�`lkq^fkfkd�03�jI�bqe^kli^jfkb8�bqevibkb�div`li�

jlkljbqevi� bqebo� &/80� s-s',� Qeb� cfpe�tbob� objlsba� colj�qeb�

`lkq^fkbop� ^ka�qeb�t^qbo�^`fafcfba� &mE�,(-$� tfqe�

,`lk`bkqo^qba�E@i� ^ka�`liib`qflk�lc�@L**�`lkqfkrba� clo�^k�

^aafqflk^i� 0� elrop,� Qeb� `lkqbkqp�lc� qeb�qtl�@L[� qo^mp�tbob�

qebk�`lj_fkba�^ka�j^ab�rm�ql�/..�jI�tfqe�afpqfiiba�t^qbo,�

P^jmibp�lc�^`fafcfba�t^qbo�tbob�`liib`qba� colj�b^`e�m^fi� ql�

abqbojfkb�obpfar^i� hWZ_eWYj_l_jo)� Qefp�mol`barob�t^p�

obmb^qba� clo�^� qlq^i� lc� qeobb� cfpe�colj�b^`e�afbq^ov

/2



qob^qjbkq,� >ii� p^jmibp�tbob� colwbk�^q� +2.}@�rkqfi� rpba,

Clo�b^`e� p^jmib�^� /,.�jI�^ifnrlq�t^p� ^aaba�ql� /.�jI�lc�

p`fkqfii^qflk�`l`hq^fi� &?b`hj^k�Ob^av�Plis+EM*� ?b`hj^k�

Fkpqorjbkqp*� 03..�E^o_lo�?lribs^oa*� Criiboqlk*� @>'� clo�^pp^v�

lc� o^afl^`qfsfqv,� O^afl^`qfsfqv�t^p�jb^proba�lk�^�?b`hj^k�

IP�16./*� Ifnrfa�P`fkqfii^qflk�Pvpqbj� &?b`hj^k�Fkpqorjbkqp*�

03..� E^o_lo�?lribs^oa*� Criiboqlk*� @>',

-'-).� LjWj_ij_YWb�fheY[Zkh[i

Qeb�obpriqp�tbob� pr_gb`qba�ql�^k^ivpfp� lc�s^of^k`b� clo�

^�o^kaljfwba�_il`h�abpfdk,� Afbq^ov� ivpfkb� ibsbi�t^p�
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&#' &d' &d' &#'� &#�â v%%' &d'
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Ifmfa à Ivpfkb+%[�
jd�Ivp-�
/..�jd

&#' &#' &#' &#' &#' cfpe

,)-/ -.). É +)2W 00). É +)4YZ ,+)1 É .,0^ .+)- É +)+.W 6,1.É/,/.^
/,54 -/)3 É +).W 0-)4 É .�,�2b 4)1 É +),X ..)2 É ,).X 0)+3y+)/,X
,)4+ -0)+ É .�,�2^ 0.)2 É +).Z[ 3)0 É +)-Y ./)0 É +)2X 0).2&+)2/X
-),4 -0)+ É +).W 01)0 É +)4XY 3)3 É .,/` .+)1 É ,)+W 1)1-y+),-WX
0�,23 -/)+ É /,.^ 35,. H .�,�4_` 3)/ É +).Y -4)+ É +)2W 3,3.É.,2._
-)13 -/)- ) +)-W 04). H .�,�2�̂ 3)1 É +)-Y -3)4 É .�)�4W 1)-2&+)-1X
-)4/ -.)2 É .�,�4^ 03)+ H .�,�4^_ 3)/ É +)+.Y .,)+ É /,0^ 0)40&+)2,X

K'
,46

Ä�>k^ivwba�afbq^ov�ivpfkb�`lk`bkqo^qflk� &#�aov�j^qqbo�_^pfp',

%�Aov�j^qqbo�fk�qeb�lofdfk^i� `^o`^pp� &^p+fp�_^pfp',

[�Jb^k)PBJ� &k;1',

Ä�Bumobppba�^p�^�mbo`bkq^db�lc�qeb�p^jmib� &aov�j^qqbo�_^pfp'

^+b*� Krj_bop*� tfqefk�qeb� p^jb�`lirjk*� klq� pe^ofkd�qeb�p^jb�mlpqp`ofmq�^ob�
pfdkfcf`^kqiv�afccbobkq� &M:.,.3',



&M:.,.3'� qe^k� fk�qeb�lqebo�qob^qjbkqp,� Cfpe�cba�^�afbq^ov�

ivpfkb� ibsbi� lc� /,02#*� e^a� iltbo�`^o`^pp� ifmfa�ibsbip�

&1.,0#'� qe^k� cfpe�cba�/,5�4�lo�/,7.#� ivpfkb� &AJ?'� _rq�klq�

pfdkfcf`^kqiv�afccbobkq� colj�qeb�lqebo�afbq^ov�ivpfkb�

ibsbip,� @^o`^pp�molqbfk�fk`ob^pba�tfqe�afbq^ov� ivpfkb�

ibsbi*� ob^`efkd�^�j^ufjrj�^q� 0,36#� ivpfkb� &AJ?',� @^o`^pp�

ivpfkb� ibsbip� lc� cfpe�cba�/,02#� ivpfkb�tbob� pfdkfcf`^kqiv�

efdebo� &M:.,.3'� qe^k�^ii�lqebo�qob^qjbkqp� bu`bmq� qeb� cfpe�

cba�0,/7#�afbq^ov�ivpfkb� &AJ?',

-)/� =_iYkii_ed

Qeb�afbq^ov�ivpfkb�obnrfobjbkq�lc�>qi^kqf`� p^ijlk�t^p�

bpqfj^qba�ql�_b� /,77).,//#� &PB'� lc� qeb�aov�j^qqbo*� lo�1,76#�

lc� qeb�lolqbfk�^q� 3.,.#�molqbfk�fk�qeb�aov�j^qqbo,

>iqelrde*� kl�lqebo�nr^kqfq^qfsb�ivpfkb�obnrfobjbkq� lc�

>qi^kqf`� p^ijlk�e^p� _bbk�obmloqba*� qeb�obpriqp� ^ob� pfjfi^o�

ql�qeb� obnrfobjbkq� clrka�clo�o^fk_lt�qolrq� _v�T^iqlk�bq� ^i,�

&/762^',� Fk�`lkqo^pq�ql�qeb�tloh�lc�T^iqlk�[j�^i,� &/762^'*�

lqebo�obmloqp� prddbpq�bfqebo�^� iltbo�ivpfkb�obnrfobjbkq� lc�

/,1#� lc� qeb�afbq� &Hfj�^ka�H^vbp� /760'� lo�^�efdebo�s^irb�lc�

0,7� #�lc� qeb�afbq� &Hbqlf^� /761'� clo�o^fk_lt�qolrq,� Lro�

obpriqp� croqebo�`lkcfoj�qeb�l_pbos^qflk�lc�Tfiplk� &/767'�

qe^q� qeb�s^irb�obmloqba�_v�Hbqlf^� #,43.$� fp� buqobjbiv�efde�

tebk� `ljm^oba�tfqe�lqebo�obmloqba�s^irbp� clo� ivpfkb�

obnrfobjbkq,
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Qeb�ivpfkb�obnrfobjbkq�t^p�abqbojfkba�lk� qeb�_^pfp�lc� ^�

doltqe�obpmlkpb�`rosb�^ka�qeb� fkqbomobq^qflk�lc� obpriqp�t^p�

_^pba�lk�_olhbk+ifkb�obdobppflk�o^qebo�qe^k�nr^ao^qf`�

obdobppflk�_b`^rpb�qeb� clojbo�vfbiaba�^�pj^iibo�obpfar^i� prj�

lc� pnr^obp*� fkaf`^qfkd�^�_bqqbo� cfq� ql� qeb�a^q^� &>mmbkaf`bp�

>�^ka�?',� ?lqe�jbqelap�e^sb�_bbk�rpba�clf� qeb�abqbojfk^qflk�

lc�krqofbkq� obnrfobjbkqp�lc� cfpe� &Wbfqlrk�bq� ^i,� /75�49

Tfiplk�bq�^i,� /76.9� P^kqf^dl�/763',� >iqelrde�alpb+obpmlkpb�

`rosbp�e^sb�_bbk�tfabiv�rpba�fk�abqbojfk^qflk�lc� bppbkqf^i�

^jfkl�^`fa�obnrfobjbkq� lc� cfpe*� qeb� cliiltfkd�mol_ibjp� e^sb�

_bbk� fabkqfcfba�tfqe�qeb�doltqe�jbqela8� fk^``ro^qb

fkqbomobq^qflk�lc� qeb�doltqe�obpmlkpb�`rosb9� iltbo�doltqe�

o^qbp� ^ob�`ljjlkiv�l_pbosba�tfqe�`ovpq^iifkb�^jfkl�^`fa�qbpq�

afbqp*� `ljm^oba�tfqe�afbqp� `lkq^fkfkd�fkq^`q� molqbfkp� ^ka*�

ib^`efkd�lc� qeb�`ovpq^iifkb�^jfkl�^`fap� colj�qeb� qbpq� afbqp�

&@ltbv�^ka�Irnrbq� /761',

Afbq^ov� ivpfkb�obnrfobjbkq� abqbojfkba�_v�^jfkl�^`fa�

lufa^qflk�bpqfj^qba�qe^q� /,62).,/4#� &PB'� &AJ?'� afbq^ov�

ivpfkb�t^p�kb`bpp^ov� clo�lmqfj^i�mbocloj^k`b�lc� >qi^kqf`�

p^ijlk,� Qefp� s^irb� fp� `ilpb�ql�qeb�/,77#�afbq^ov� ivpfkb�

abqbojfkba�fk� qeb�doltqe�pqrav,� T^iqlk�bq� ^i,� &/762^'�

tlohfkd�tfqe�o^fk_lt�qolrq� ^ka�rpfkd�qeb�lufa^qflk� qb`ekfnrb�

clrka�^� afbq^ov� ivpfkb�obnrfobjbkq�lc� 0,.#�lc� qeb�aov�afbq�

tef`e�`ljm^oba�ql�qeb�s^irb�lc� /,7#� bpqfj^qba�fk� qebfo�

doltqe�pqrafbp,� >iqelrde�qeb�^jfkl�^`fa�lufa^qflk� qb`ekfnrb�

e^p�_bbk�rpba�pr``bppcriiv�tfqe�o^fk_lt�qolrq� clo� qeb
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abqbojfk^qflk�lc�lufafwba�jbqeflkfkb� &T^iqlk�bq� ^i,� /760'*�

qovmqlme^k� &T^iqlk�bq�^i,� /762_9� T^iqlk�bq� ^i,� /764'*� ivpfkb�

&T^iqlk�bq� ^i,� /762^9� T^iqlk�bq� ^i,� /764'*� ^ka�^odfkfkb�

&T^iqlk�bq� ^i,� /764'� ^ka�clo�qeb�`lkcfoj^qflk�lc�

obnrfobjbkqp� bpq^_ifpeba� colj�doltqe�a^q^*� qefp�jbqela�fp�

klq� prccf`fbkqiv�mob`fpb�ql�_b�plibiv�rpba� clo�qeb�

abqbojfk^qflk�lc�^jfkl�^`fa�obnrfobjbkqp,� Qeb�afccbobk`b� fk�

qeb� obnrfobjbkq� ibsbip� bpqfj^qba�rpfkd�qeb�afccbobkq�jbqelap�

`lria�_b�arb�ql�qeb�pfwb�lo�^db�lc�qeb� cfpe�rpba�clo�qeb�

abqbojfk^qflk�lc� qeb�obnrfobjbkq,� Qeb�lufa^qflk�qb`ekfnrb*�

tef`e�fp� ^k�^`rqb�jb^prob*� d^sb�^�iltbo�obnrfobjbkq� qe^k�qeb�

doltqe�pqrav*� tef`e�t^p�^�`eolkf`�jb^probjbkq�lsbo� ^� i^odb�

o^kdb�lc� pfwb�^ka�^db,

Nr^kqfq^qfsb�^jfkl�^`fa�obnrfobjbkqp� lc�^�dfsbk�pmb`fbp�

j^v�_b� fkcirbk`ba�_v�j^kv�c^`qlop� pr`e�^p� qvmb�lc�afbq�

&mrofcfba*� pbjfmrofcfba�^ka�mo^`qf`^i'� rpba� ql�bpq^_ifpe�qeb�

obnrfobjbkq*� molqbfk� ibsbi*� bkbodv� ibsbi*� dbkbqf`� pqo^fk�^ka�

pfwb�lc� cfpe*� doltqe�o^qb*� t^qbo�qbjmbo^qrob*� ^ka� p^ifkfqv,�

Eltbsbo*� qeb�bccb`qp� lc� qebpb� c^`qlop�e^sb�_bbk� fksbpqfd^qba�

fk�jlob�abq^fi�tfqe�t^oj�_illaba�^kfj^ip� qe^k�cfpe,� Qeb�

cfpe�fk�qefp� pqrav�tbob�ob^oba�fk�t^qbo�lc� /.�mmq� p^ifkfqv*�

tef`e�fp� fplqlkf`�tfqe�cfpe�qfpprb�^ka�pelria�klq� ^ccb`q�

bkbodv�abj^kap� clo�lpjlobdri^qflk,� Fk`ob^pb�fk�qeb�p^ifkfqv�

lc� cobpe�t^qbo� &.�mmq'� ql�/.�mmq� e^a�kl�bccb`q�lk�bfqebo�

molqbfk� obnrfobjbkq�lc�`lel�p^ijlk�pjliqp� &Wbfqlrk�bq� ^i,�

/752'� lo�doltqe�o^qbp�lc�`lel*� pl`hbvb*� ^ka�<^_deea�p^ijlk
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&@i^ohb� bq� ^i,� /76/',

Qeb�efde�cbba�`lksbopflk�o^qfl� &/,62'� lc� cbba�

`lkq^fkfkd�/,02#� afbq^ov�ivpfkb*� obcib`qp� qeb�mllo�

rqfifw^qflk�lc� qeb� ilt�ivpfkb�afbq,� Qebob�t^p�^� pfdkfcf`^kq�

fjmolsbjbkq� fk� cbba�`lksbopflk�_v�cfpe�cba� /,5�4�lo� /,7.#�

ivpfkb9� eltbsbo*� croqebo�fk`ob^pb�fk�qeb�afbq^ov� ivpfkb�

ibsbi� afa�klq� pelt�^�_bkbcf`f^i� obpmlkpb,� Cfpe� cba�afbqp�

`lkq^fkfkd�0,46� ^ka�0,72#� ivpfkb�peltba�^� iltbo� cbba�

`lksbopflk�qe^k�qelpb� cba�0,23#� ivpfkb,� Qeb� ob^plk� clo� qefp�

obpmlkpb� fp�klq� `ib^o,� Fq� fp�mlppf_ib� qe^q� ^klqebo�^jfkl�

^`fa*� pr`e�^p�jbqeflkfkb�lo�qovmqlme^k*� t^p� ifjfqfkd� lo�

qebob�t^p� Wd�^kq^dlkfpj�_bqtbbk�qeb�bu`bpp� ivpfkb�^ka�

^klqebo�^jfkb� ^`fa*� pr`e�^p�^odfkfkb,� >�obi^qflkpefm�

_bqtbbk�^odfkfkb�^ka�ivpfkb�e^p�_bbk�tbii�al`rjbkqba�fk�t^oj�

_illaba�^kfj^ip8� bu`bppfsb�ibsbip� lc�afbq^ov� ivpfkb� abmobpp

doltqe�fk�mlriqov� &>iibk�bq� ^i,� /750'� ^ka�o^qp�

&>`eb^jmlkd+Jbkp^e�^ka�Efii� /75.',� Fk�`^qcfpe*� Ol_fkplk�bq�

^i,� &/76/'� `lria�klq� abqb`q� qefp�^kq^dlkfpj�tebk�bfqebo�

bu`bpp� ivpfkb�t^p� cba� fk�afbqp�^abnr^qb�lo�j^odfk^i� fk�

^odfkfkb�lo�sf`b�sbop^,� >iqelrde�bu`bpp� ivpfkb�Z_Z�klq�

^ccb`q� doltqe�o^qbp� lc� o^fk_lt�qolrq� cba�ilt�ibsbip� lc�

^odfkfkb� &Hfj�bq� ^i,� /761'*� ^�jbq^_lif`�^kq^dlkfpj�j^v�bufpq�

_bqtbbk� ivpfkb�^ka�^odfkfkb� fk�o^fk_lt�qolrq,� H^rpefh�^ka�

C^r`lkkb^r� &/762'� clrka�qe^q�efdebo� ibsbi� lc�Z_[jWho� ivpfkb�

`^rpba�^�ab`ob^pb� fk�qeb�o^qb�lc�^odfkfkb�abdo^a^qflk*� m^_Y^�

t^p� obcib`qba�fk�^k� fk`ob^pb�fk�mi^pj^�^ka�rob^� ivpfkb
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ibsbip� ^ka�^� iltbo�^jjlkf^�bu`obqflk,� >kq^dlkfpjp�_bqtbbk�

afccbobkq� afbq^ov�^jfkl�^`fap�e^sb�klq�_bbk�fksbpqfd^qba�fk�

>qi^kqf`� p^ijlk,

Qeb�jb^k�`^o`^pp�molqbfk�lc� cfpe�cba�/,02#� ivpfkb�t^p�

33,1#9� qeb�jb^k�`^o`^pp�molqbfk�lc� cfpe�cba�/,5�4#� ivpfkb�t^p�

30,7#,� Qefp� prddbpqp� qe^q� qeb� iltbpq� ivpfkb�afbq� &/,02#'*�

`lrmiba�tfqe�qeb�obar`ba�cbba�`lkprjmqflk�`^rpba�^�

pq^os^qflk+ifhb�`lkafqflk,� >q� ilt�afbq^ov� ivpfkb� ibsbip�

cfpe�tfii� pvkqebpfpb� ifqqib�molqbfk*� ^ka�molqbfk�tfii� _b�

`lkpbosba,� Fq�^mmb^op� qe^q�>qi^kqf`� p^ijlk�cfkdboifkdp�

rqfifwba�ifmfa�obpbosbp� ql�jbbq�abj^kap� clo� bkbodv*� pfk`b�

cfpe� cba�/,02#� ivpfkb�e^a�iltbo�`^o`^pp� ifmfa�ibsbip� qe^k�

cfpe�cba�ivpfkb�ibsbip�lc� /,5�4#�lo�/,7.#,� Fq� fp�tbii� hkltk�

qe^q�tebk� cfpe�^ob�pq^osba*� qebv�`^q^_lifwb�qfpprb� obpbosbp�

ql�jbbq� qeb�abj^ka�clo�bkbodv8� c^q� abmlpfqp� cfopq� &Ol_fkplk

^ka�Jb^a�/7519� Ebmebo� /766'*� cliiltba�_v�molqbfk�pqloba�fk�

jrp`ib,� @^o_levao^qb�pqlobp�^ob�abmibqba�lk`b�lqebo�

mobcbooba�bkbodv�plro`bp�^ob�rpba,

Qeb� cfpe�cba�/,54#� ^ka�/,7.#�afbq^ov�ivpfkb�peltba�

iltbo�`^o`^pp�molqbfk�ibsbip�^ka�efdebo�ifmfa�ibsbip� qe^k�

qeb�lqebo� cfpe,� Fk�qebpb�qtl�dolrmp*� ivpfkb�`lria�_b�rpba�

clo�molqbfk� pvkqebpfp�_rq� qebob�t^p� fkprccf`fbkq� ^jlrkq� fk�

qeb�afbqp� ql�Wbbem�j^ufj^i�doltqe,� Qeb�cbba�`lkprjmqflk�lc�

qebpb�qtl�dolrmp�t^p�klq� afccbobkq� colj�qe^q� lc� cfpe� cba�qeb�

efdebo� ivpfkb+prmmibjbkqba�afbqp*� qebobclob�bkprofkd�

^abnr^qb�bkbodv�t^p� `lkprjba,� Fq� fp�mlppf_ib�qe^q� bu`bpp
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afbq^ov�molqbfk�t^p� ab^jfk^qba�^ka�qeb�`^o_lk�obpfarbp� rpba�

clo�bkbodv�lo� pvkqebpfp�lc�lqebo�_flildf`^i� `ljmlrkap�sf^�^k�

^iqbok^qb�m^qet^v�pr`e�^p� ifmldbkbpfp�lo�dir`lkbldbkbpfp�

&T^iqlk� /763',� >q� qeb� iltbpq� ivpfkb�ibsbi� &/,02#'� qeb� cfpe�

tbob� fk�^�pq^os^qflk+ifhb�pq^qb�^ka�jlpq� ifhbiv� qebfo�_lav�

ifmfa�obpbosbp�tbob�rpba�ql�pm^ob�molqbfk� ql�jbbq� bkbodv�

obnrfobjbkqp,� Fk� cfpe�cba�efdebo�ibsbip�lc� ivpfkb�qeb�

bu`bpp� afbq^ov�ivpfkb�tlria�e^sb�_bbk�`^q^_lifwba� &T^iqlk�

/763',� Bu`bmq� fk� cfpe� cba�/,02#� ivpfkb*� `^o`^pp� ivpfkb�

ibsbip�tbob� pfjfi^o�ql�qeb�s^irb� &7,06#'� l_q^fkba�_v�Tfiplk�

^ka�@ltbv� &/763'�,

Ivpfkb�abcf`fbk`v�`^rpba�^�obar`qflk� fk�tbfdeq� d^fk�lc�

>qi^kqf`� p^ijlk�_rq�kl�lqebo�abcf`fbk`v�pfdkp�tbob�^mm^obkq,�

Hbqlf^� &/761'� l_pbosba�efde�jloq^ifqv�^ka�`^ra^i� cfk�bolpflk�

fk�o^fk_lt�qolrq� cba�qeb� ivpfkb+abcf`fbkq� afbq*� eltbsbo*�

T^iqlk�bq� ^i,� &/762^'� tbob�klq�^_ib�`lkcfoj�qebpb� ibpflkp� fk�

qeb�p^jb� pmb`fbp,� Cfk�bolpflk�lo�^kv�lqebo�m^qelildf`^i�

pfdkp� lc� ivpfkb�abcf`fbk`v�e^sb�^ipl�klq� _bbk�obmloqba�fk�

`e^kkbi� `^qcfpe� &Tfiplk�bq�^i,� /7559� Ol_fkplk�bq� ^i,� /76.'*�

@efkllh� p^ijlk� &E^isbo�bq�^i,� /736'*� `erj�p^ijlk�

&Nk`loesk`erp�hbq^'� &>hfv^j^� /763'*� `ljjlk�`^om� &@smofkrp�

`^omfl�I,'� &Klpb� /757'� ^ka�G^m^kbpb� bbi� &Klpb� /757'�,

Ql� `lk`irab*� qeb�nr^kqfq^qfsb�afbq^ov� obnrfobjbkq� clo�

ivpfkb�t^p� bpqfj^qba�ql�_b�/,77#�lc�qeb�aov�afbq� lo� 1,76#�lc�

qeb�molqbfk�^q� 3.#�molqbfk�fk�qeb�aov�afbq,� ?olhbk+ifkb�

obdobppflk�lc�^�qo^`bo�alpb�lc�I+XR+%%%@Z�ivpfkb�bpqfj^qba�^
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afbq^ov�obnrfobjbkq� clo� ivpfkb�ql�_b�/,62#� lc� qeb�aov�afbq,�

Bu`bmq� clo�ilpp�lc� ^mmbqfqb*� obpriqfkd�fk�obar`ba�tbfdeq�

d^fk*� kl�krqofqflk^i�m^qelildfbp�tbob�pbbk� fk�>qi^kqf`�

p^ijlk� cba�^� ivpfkb�abcf`fbkq�afbq� clo�/2.� a^vp,
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.)+� <HFI:KBLHG�H?�BG�OBMKH�IKHM>BG�JN:EBMR�:LL:RL�NL>=�

MH�>O:EN:M>�?BLA�F>:E�JN:EBMR

.),� BdjheZkYj_ed

Fk`ob^pb� fk�^nr^`riqrob�molar`qflk�fk�@^k^a^�e^p�

`ob^qba�^�efdebo�abj^ka�clo�dlla�nr^ifqv� cfpe�jb^i� clo� cfpe�

cbba�molar`qflk,� Pfk`b� cbba�obmobpbkqp� qeb� i^odbpq� pfkdib�

`lpq� fqbj� &2.� ql�3.#'� lc� qeb�qlq^i� lmbo^qfkd�Yeij'� fq� fp�

fjmloq^kq� ql�absfpb�pqo^qbdfbp� ql�obar`b� qeb� cbba�`lpq�^ka�

fjmolsb� qeb�bccf`fbk`v�lc�bufpqfkd�p^ijlkfa�afbqp,� Cfpe�

jb^i� `lkpqfqrqbp� qeb�j^glo�molqbfk�prmmibjbkq� fk�p^ijlkfa�

afbqp�^ka�afob`qiv�^ccb`qp� qeb� cbba�`lpq,� >qqbjmqp� ql�

`ljmibqbiv�obmi^`b�qeb� cfpe�jb^i� `ljmlkbkq� lc� cfpe�afbqp�

tfqe�lqebo� fkdobafbkqp� lc�mi^kq� ^ka�^kfj^i� lofdfk�e^sb�klq�

_bbk� criiv�pr``bppcri� &Efddp� bq�^i,� /766',� Qeb�ob^plk�clo�

qeb�efde�nr^kqfqv�lc� cfpe�jb^i� fk� cfpe�afbqp� ^ofpbp� colj�qeb�

kbba�lc� cfpe�ql�e^sb�efde�ibsbip�lc�molqbfk� &03� ql� 33#'� fk�

qebfo�afbq� &Tfiplk�^ka�E^isbo�/764',

Qebob� fp� i^odb�s^of^qflk� fk�qeb�molqbfk�nr^ifqv�^jlkd�

ilqp�lc� cfpe�jb^ip,� Cobpekbpp�lc� qeb�o^t�j^qbof^i*� Wcekdj�

lc�obpfar^i� ifmfa*� aovfkd�mol`bpp� ^ka�qbjmbo^qrob*� ^ka�

tebqebo�lo�klq� qeb�jb^i�t^p�j^ab� colj[�phfkp*� sfp`bo^*� ^ka-lo�

_lkbp�^p� lmmlpba�ql�telib� cfpe�lo�jrp`ib*� ao^pqf`^iiv�

`e^kdbp� qeb�nr^ifqv�^ka�krqofbkq� `ljmlpfqflk�lc� qeb� cfpe�

jb^i� &Q^oo�^ka�?fbiv� /750',� Lkb�`ljmlkbkq� lc� cfpe�jb^i
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mol`bppfkd� re^q�e^p�ebimba�ql�j^fkq^fk�molqbfk�nr^ifqv�fp�

qeb�^aafqflk�lc� bqeluvnrfk,� Bqeluvnrfk�obar`bp� ifmfa�

mbolufa^qflk�^ka�lufa^qflk�lc�^jfkl�^`fap�_v�mbolufa^qflk�

molar`qp� &P`lqq�[j�^i,� /760',� >iqelrde�qeb�nr^ifqv�lc� cfpe�

jb^i�molar`ba�fk�>qi^kqf`�@^k^a^�e^p� fjmolsba�pfdkfcf`^kqiv�

fk�qeb�m^pq� cbt�vb^op*� fq� fp�klq�rm�ql�qeb� pq^ka^oa�lc� qe^q�

molar`ba�fk�Klot^v,� Klotbdf^k� cfpe�jb^i� fp�molar`ba�rkabo�

qeb� pqof`q� drfabifkbp�lc�Klotbdf^k�Eboofkd�Lfi� ^ka�Jb^i�

Fkpqfqrqb� &>mmbkafu�A*� m^db�//7',� Arofkd�qeb�molar`qflk�lc�

Klotbdf^k� cfpe�jb^i�qeb� cobpekbpp�lc� o^t�j^qbof^i� ^ka�

qbjmbo^qrobp� rpba�ql�Zho�qeb� cfpe�jb^i� ^ob� pqof`qiv�

`lkqoliiba,� >�Klotbdf^k� cfpe�jb^i*� Klopb+IQ72Ä�e^p�_bbk�

peltk�ql�_b�lc� bu`biibkq�nr^ifqv�fk�doltqe�pqrafbp�tfqe�

>qi^kqf`� p^ijlk,� Qefp� cfpe�jb^i�molar`ba�^� /3#� dob^qbo�

fk`ob^pb� fk�doltqe�o^qbp� `ljm^oba�ql� cfpe�cba�^�pqb^j+aofba�

cfpe�jb^i� &Mfhb�bq�^i,� /77.'�,� Kl�j^ka^qlov�drfabifkbp� ^ob�

rpba� fk�@^k^a^�_rq�slirkq^ov�drfabifkbp� clo� cfpe�jb^i�

nr^ifqv�e^sb�_bbk�prddbpqba�_v� qeb�@^k^af^k�Tlohfkd�Dolrm�

clo�Cfkcfpe�Krqofqflk�fk�`l+lmbo^qflk�tfqe�@^k^af^k� cbba�

j^krc^`qrobop� &>mmbkafu�B*� m^db�/0.',

Qebob�bufpq�^�krj_bo�lc� fk�sfqol�qbpq� pvpqbjp� &Liibv�

^ka�Mfofb�/7449� Epr�bq� ^i,� /7559� P^qqboibb�bq� ^i,� /7559�

Tfiif^jp� /762'� rpfkd�fkafsfar^i�molqblivqf`� bkwvjbp�lo�^�

`lj_fk^qflk�lc� qebj� &Epr�bq� ^i,� /7559� Mbabopbk�^ka�Bddrj�

/761'*� ^ii� lc�tef`e�^ob�`lkar`qba�rkabo�^oqfcf`f^i�

`lkafqflkp,� Qeb� fk�sfqol�jbqela�lc� ^ppbppfkd�molqbfk
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afdbpqf_fifqv�abmbkap� lk,qeb�bpqfj^qflk�lc� qeb�buqbkq� lc�

molqblivpfp,� Dbkbo^iiv*� qeb�fk�sfqol�afdbpqflk� fp�j^ab� fk�^�

`ilpba�pvpqbj,� Qeb�ob^`qflk�fp� ^oobpqba�bfqebo�_v�_lfifkd�

qeb�afdbpqflk�jfuqrob�lo�mob`fmfq^qflk�lc� qeb�molqbfk�tfqe� �̂

pqolkd�^`fa�cliiltba�_v� cfiqo^qflk�lo�`bkqofcrd^qflk,� Qeb�

^ppbppjbkq�lc�molqbfk�afdbpqf_fifqv� fk�qebpb�jbqelap� fp�

rpr^iiv�abqbojfkba�_v�kfqoldbk�lo�^jfkl�^`fa�^k^ivpfp� lc� qeb�

afccbobkq�afdbpqflk�co^`qflkp,� Qebobclob*� fk�pr`e�jbqelap*�

qeb�o^qb�lc�molqblivpfp�jb^proba�s^ofbp�^``loafkd� ql� qeb�

mol`barob�rpba,� >ipl*� qeb�rpb�lc�^�`ilpba�pvpqbj�j^v�obpriq�

fk�fkef_fqflk�lc� qeb�ob^`qflk�_v�qeb�^``rjri^qfkd�afdbpqflk�

molar`qp�lo�qeb�obpriq^kq� aolm� fk�mE�qe^q� l``rop�tfqe�qeb�

obib^pb�lc� `^o_luvi�dolrmp� colj�molqblivpfp,� Qeb� bkwvj^qf`�

afdbpqflk�^q� ^�`lkpq^kq�mE� &Mbabopbk�^ka�Bddrj�/761'� ^mmb^op�

ql�lccbo�pljb�^as^kq^dbp,� Qeb�jb^probjbkq� lc�K^LE� obnrfoba�

ql�hbbm� qeb�mE�^q� 5,76� arofkd�^� /.�jfk�mbofla�bifjfk^qbp� qeb�

kbba�clo�pbm^o^qflk�lc� qeb�afdbpqflk� co^`qflkp� ^ka�

pr_pbnrbkq� ^k^ivpfp,� Qeb�^`qfsfqv�lc� qeb�molqblivqf`�

bkwvjbp�rpba�^ob�abmbkabkq�lk�qeb�mE*� ^ka�_v�hbbmfkd� qeb�mE�

`lkpq^kq�arofkd�qeb�afdbpqflk�rkfcloj�bkwvjb�^`qfsfqfbp�^ob�

bkproba�fk�qeb�afccbobkq� p^jmibp*� ^p�tbii� ^p�arofkd� qeb�

fk`r_^qflk�mbofla� &Mbabopbk�^ka�Bddrj�/761'�,

>�qbkq^qfsb�^pprjmqflk�t^p�j^ab�qe^q�molqbfk�a^j^db�arb�

ql�lsbo�eb^qfkd�arofkd�qeb�aovfkd�lc� cfpe�jb^i�tlria�_b�

j^kfcbpqba�_v� ilppbp� fk�qeb�^s^fi^_fifqv�lc� `boq^fk� ^jfkl�

^`fap,� Qeb� ilpp� lc� qebpb�^jfkl�^`fap�tlria�`lkqof_rqb� ql
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ab`ob^pba�molqbfk�nr^ifqv,� Pfk`b� ivpfkb� fp�krqofqflk^iiv�

j^odfk^i� fk�j^kv�molqbfkp*� ^ka�fp� fkslisba�fk� qeb�J^fii^oa�

ob^`qflk*� ivpfkb�^s^fi^_fifqv�e^p�_bbk�pqrafba�buqbkpfsbiv�

fk�obi^qflk�ql�qeb�bccb`qp�lc�mol`bppfkd� &@^ombkqbo�/751',

Fk�j^kv�pqrafbp�^�efde�`loobi^qflk�e^p�_bbk� clrka�_bqtbbk�

qeb�o^khfkd�lc� p^jmibp�^``loafkd�ql�^s^fi^_ib� ivpfkb�^ka�

^``loafkd�ql� cbbafkd�qbpqp*� fk�m^oqf`ri^o*� tebob�p^jmibp�

e^sb�_bbk�pr_gb`qba�ql�buqobjb�qbjmbo^qrob� qob^qjbkqp,� Fk�

pljb�lqebo�pqrafbp*� tfqe�`ljjbo`f^i� cfpe�jb^ip*� qebob�t^p�

klq�^�dlla�`loobi^qflk� &@^ombkqbo� /751',

Primevaovi�dolrmp�^ka�afprimefab�_lkap� ^ob�fjmloq^kq� fk�

j^fkq^fkfkd� pqor`qrob�^ka�crk`qflkp�lc�k^qfsb�molqbfkp� ^ka�

mi^v�fjmloq^kq� olibp� fk� crk`qflk^i�molmboqfbp�lc�

molqbfk^`blrp� cllap� &Ibat^oa�/757',� Eb^qfkd�qe^q� ^ccb`qba�

qeb�pq^qrp�lc� `vpqbfkb-`vpqfkb�obpfarbp�e^p�_bbk� clrka�ql�

obar`b�molqbfk�rqfifw^qflk�_v�^kfj^ip� &T^f_bi� bq� ^i,� /755'�

^ka�cfpe� &L_pqsbaq� bq� ^i,� /762'� ^ka�fq�e^p�_bbk�^pprjba�qe^q�

afprimefab�`olpp+ifkh^dbp�e^jmbo�qeb�^qq^`h�_v�molqblivqf`�

bkwvjbp� &Cofbaj^k�bq� ^i,� /760'*� qerp� ab`ob^pfkd�molqbfk�

afdbpqf_fifqv,

Jf`ol_flildf`^i� ^`qfsfqv�^ka�_fl`ebjf`^i� `e^kdbp� arofkd�

pqlo^db�lc�hWm� cfpe�^ob�obpmlkpf_ib� clo�qeb�moldobppfsb�

ab`ifkb� lc� lod^klibmqf`�nr^ifqv,� Pmb`fcf`^iiv*� bkwvj^qf`�

&_^`qbof^i�^ka�k^qro^i'� _ob^haltk�lc�_lqe�molqbfkp� ^ka� qeb�

lpjlobdri^qlov�^dbkq�qofo^bqevi^jfkblufab�mobpbkq� fk�j^ofkb�

pmb`fbp� &Ilsb� /75.'� obpriqp� fk�qeb�molar`qflk�lc� ^jjlkf^*
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jlkljbqevi^jfkb*� qofjbqevi^jfkb*� ^ka�lqebo�sli^qfib�^jfkbp,�

Qlq^i�sli^qfib�_^pf`+kfqoldbk�jb^profkd�ilt�jlib`ri^o�tbfdeq�

sli^qfib�_^pbp�^ka�^jfkb�`ljmlrkap�molar`ba�_v�

ab`^o_luvi^qflk�lc�^jfkl�^`fap�e^p�_bbk�`ljjlkiv�rpba�clo�

^ppbppjbkq� lc� cobpe�cfpe�nr^ifqv� &C^o_bo� /7439� Tlvbtla^� bq�

Wb)� ,431$)

J^krc^`qrobop�lc� cfpe�jb^ip�kbba�nr^ifqv�`lkqoli�

jbqelap�tef`e�tfii�ebim� qebj�molar`b�jb^ip�lc� `lkpfpqbkq�

krqofqflk^i�nr^ifqv,� Pr`e�jbqelap�^ob�obnrfoba�ql�_b�

`lkar`qba�^``ro^qbiv�^q� qeb�mol`bppfkd�pfqb� fk�^� obi^qfsbiv�

peloq� qfjb�mbofla*� `ljm^oba�ql�qeb�2�ql� /.�tbbhp� obnrfoba�

clo�^kfj^i� _fl^pp^vp,

Qeb�l_gb`qfsb�lc� qefp� pqrav�t^p� ql�`ljm^ob�afccbobkq� fk�

sfqol�qbpqp� &^s^fi^_ib�ivpfkb*� qlq^i�sli^qfib�_^pf`+�

kfqoldbk*� mbmpfk�afdbpqf_fifqv*� jriqfbkwvjb�afdbpqf_fifqv*�

^ka�primevaovi� dolrmp�^ka�afprimefab�_lkap'� clo� qeb�

jb^probjbkq� lc�molqbfk�nr^ifqv�fk� cfpe�jb^ip� ^s^fi^_ib� fk�

>qi^kqf`�@^k^a^,

.)-� FWj[h_Wbi�WdZ�F[j^eZi

.)-),� LekhY[i�WdZ�fheZkYj_ed�e\�\_i^�c[Wbi

Cloqv�hfildo^j�p^jmibp�lc�eboofkd� &Fkqbok^qflk^i� Cbba�

Krj_bo� &FCK'� 3+.0+...'*� jbke^abk� &FCK�3+.0+..7'*� ^ka�^k`elsv�

jb^ip� &FCK�3+./+763'� tbob�l_q^fkba� colj�`ljjbo`f^i� cfpe�jb^i�

lo� cfpe� cbba�j^krc^`qrobop� fk�>qi^kqf`�@^k^a^� &Q^_ib�SFF'�,



Q^_ib�SFF,� Aovfkd�`lkafqflkp�^ka�qeb�^jlrkq� lc�^kqflufa^kq�
^aaba� clo�qeb� cfpe�jb^ip�rpba�clo�qeb�s^oflrp� `ebjf`^i�
^pp^vp� ql�jb^prob�molqbfk�nr^ifqv

Cfpe�jb^i Aovfkd
@lkafqflkp

>kqflufa^kqÄ�
&jd~hd%J

Eboofkd�jb^i� / Pqb^j -++
Eboofkd�jb^i� 0 Lj[Wc -++
Eboofkd�jb^i� 1 Pqb^j -++
Eboofkd�jb^i� 2 Pqb^j -++
A[hh_d]�jb^i� 3% Pqb^j -++
Eboofkd�jb^i� 4% Ci^jb -++
Olb�Eboofkd[ Cobbwb�aofba .
Jbke^abkåå Pqb^j -++
>k`elsv P�q�b̂ ok -++
Jlopb+IQ7�2Ä å Pqb^j /++8

Qeb�^kqflufa^kq� &bqeluvnrfk'� t^p�^aaba�^cqbo�qeb�aovfkd�
fheY[ii)

J^ab�_v�qeb�p^jb� cfpe�jb^i�j^krc^`qrobo,

J^ab� fk�qeb� i^_lo^qlov�colj�cobpe�o^t�eboofkd�`liib`qba�
colj�qeb�olb�eboofkd�fkarpqov,

ê%�J^ab� colj�telib�`^mbifk,

â�E^ic� lc�qeb�^jlrkq�^aaba�_bclob�aovfkd�^ka�qeb�obj^fkabo�
^cqbo�aovfkd,

.4



Qeb�eboofkd�jb^ip�tbob� cobpeiv�mol`bppba�^ka�l_q^fkba�fk�

Pbmqbj_bo�lc� /77.� colj�s^oflrp� cfpe�jb^i�j^krc^`qrobop8�

@ljjb^r�Pb^� Molar`qp�Iqa,*� @lkklo�?olqebop�Iqa,*� H^oipbk�

Pefmmfkd�@ljm^kv�Iqa,*� I^robk`b�Ptbbkbv�Cfpebofbp� Iqa,*� ^ka�

K^qflk^i� Pb^� Molar`qp�Iqa� &>mmbkafu�C*� m^db� /0/',� Qeb�jb^ip�

tbob�j^ab� colj�telib�eboofkd�^ka�`rqqfkdp�^ka�`lkq^fkba� qeb�

plir_ibp� colj�qeb�mobpp+t^qbo,� >mmolufj^qbiv�2.� hd�lc� cobpe�

eboofkd�tbob�l_q^fkba*� dolrka*� ^ka�cobbwb�aofba�clo�

`ljm^ofplk,� Qeb� cobpe�eboofkd�p^jmib�`lkpfpqba�jlpqiv�lc�

pbur^iiv�j^qrob�j^ibp� qe^q�^ob�t^pqb� colj�qeb�olb�eboofkd�

fkarpqov,� Jbke^abk�^ka�^k`elsv�jb^i� p^jmibp�tbob�l_q^fkba�

^q�qeb� p^jb�qfjb�^p� qeb�eboofkd�jb^ip,� Qeb�bu^`q� mol`bppfkd�

a^qb�lc� qeb�^k`elsv�jb^i�t^p�klq� hkltk*� _rq� ^pprjba� ql�_b�

/77.,� >ii� `ljjbo`f^i�jb^ip� `lkq^fkba�0..�jd+hd�ã� lc� ^k�

^kqflufa^kq*� bqeluvnrfk,� >�0�.� hd�p^jmib�lc� ^�Klotbdf^k� cfpe�

jb^i� &Klopb+IQ72Ä'*� molar`ba�_v�Klopbjb^i� Iqa*� Klot^v*� t^p�

prmmifba�_v�Ao,� .,� QLoofppbk� &Afob`qlo^qb�lc� Cfpebofbp*�

J^qob*� Klot^v',� >ii� cfpe�jb^i� p^jmibp�tbob�pqloba�^q� (.+t<�

rkqfi� rpba,

.)-)-� :dWboj_YWb�fheY[Zkh[i

Armif`^qb�p^jmibp� lc� qeb� cfpe�jb^ip� &^p+ob`bfsba�_^pfp'�

tbob�pr_gb`qba�ql�`ebjf`^i� ^k^ivpfp,� Aov�j^qqbop�tbob�

abqbojfkba�_v�tbfdeq� ilpp� ^cqbo�aovfkd�p^jmibp� ^q� ,+0t<� clo�

02�elrop� &Tfiif^jp� /762',� @orab�molqbfk� &#� K�u�4,03'� t^p

2.



Z[j[hc_d[Z�Xo� qeb�Arj^p�jbqela� &B_bifkd�/746'� rpfkd�^�Ib`l�

Kfqoldbk�Abqbojfk^qlo� &jlabi�CM+006*� Ib`l�@lomlo^qflk*� Pq,�

Glpbme*� JF',� @heii� bkbodv�t^p�abqbojfkba�rpfkd� ô,� ^af^_^qf`�

_lj_�`^ilofjbqbo� &M^oo�Fkpqorjbkq�@ljm^kv*� Jlifkb*� FI'�,�

Mbo`bkq^db�lc� ifmfa�fk�qeb� cfpe�jb^ip�t^p�abqbojfkba�_v�qeb�

jbqela�lc�?ifde�WdZ�Avbo� &/737',� Cfpe�jb^i� p^jmibp�tbob�

^k^ivwba�clo� `^i`frj� &@^'*� melpmelorp� &M'*� j^dkbpfrj� &Jd'*�

mlq^ppfrj� &H'*� plafrj� &K^'*� `lmmbo� &@r'*� folk� &Cb'*�

j^kd^kbpb� &Jk'*� ^ka�wfk`� &Wk'� `lkqbkq�Xo�fkar`qfsbiv�`lrmiba�

^odlk�^qljf`�^_plomqflk�pmb`qolmelqljbqov� &G^oobii+>pe�Jlabi�

7...*� Co^khifk*� J>',

>jfkl�^`fa�`lkqbkq�lc� qeb�cfpe�jb^ip�t^p�abqbojfkba�

tfqe�^�?b`hj^k�Pvpqbj�41..�Efde+Mbocloj^k`b�>jfkl�>`fa�

>k^ivwbo,� P^jmib�j^qbof^i�t^p� pr_gb`qba�ql�^`fa�evaolivpfp�

rpfkd� qeb�mol`barob�lc�Dbeohb�bq� ^i,� &/763',� @vpqbfkb�^ka�

`vpqfkb�tbob�abqbojfkba�^p� `vpqbf`�^`fa�^cqbo�mboclojf`�^`fa�

lufa^qflk�lc� qeb�p^jmib� &>L>@�/763'�,� Qovmqlme^k�t^p�

abqbojfkba�^cqbo�^ih^if�evaolivpfp� &Tfiif^jp� /762'�,

.)-).� Ihej[_d�gkWb_jo�WiiWoi

Pfu�molqbfk�nr^ifqv�qbpqp�tbob�mboclojba�fk�armif`^qb�

lk� qeb� cfpe�jb^i� p^jmibp,� Qeb�qbpqp� fk`iraba8

/ /� >s^fi^_ib�ivpfkb�_v�qeb�jbqela�lc�@^ombkqbo� &/74.'�

^p�jlafcfba�_v�?llqe� &/75/',

0'�Primevaovi� &PE'� dolrmp�^ka�afprimefab� &P+P'� XedZi�Xo
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qeb�mol`barob�lc� Pbai^h�^ka�Ifkap^v� &/746'� ^p�jlafcfba�_v�

Lmpqsbaq� bq� ^i,� &/762',

1'� >`fa+`loob`qba�mbmpfk�afdbpqf_ib�molqbfk�_v� qeb�>L>@�

jbqela� &Tfiif^jp� /762*� jbqela�5,.31'� rpfkd�^� .,0#� plirqflk�

lc�mbmpfk,� Qeb�mobifjfk^ov�dofkafkd�^ka�abc^qqfkd�lc� qeb�

p^jmibp�t^p�ljfqqba�_b`^rpb�^ii� qeb� cfpe�jb^i� p^jmibp�tbob�

l_q^fkba� fk� cfkbiv�dolrka�cloj�^ka�ql�^slfa�objls^i� lc�

molqbfk�arofkd�qeb� ifmfa�buqo^`qflk�mol`barob,

2'� >`fa+`loob`qba�mbmpfk�afdbpqf_ib�molqbfk�_v� qeb�

Qloov�jbqela� &Liibv�^ka�Mfofb�/744'�,� Qefp�jbqela�rpba�^�

.,...0#� plirqflk�lc�mbmpfk�rkabo�qeb�p^jb�`lkafqflkp� lc� qeb�

>L>@�jbqela*� ljfqqfkd�qeb�mobifjfk^ov�dofkafkd�^ka�abc^qqfkd�

lc�qeb� p^jmibp,

3'� Qlq^i�sli^qfib�_^pf`+kfqoldbk� &QS?K'� abqbojfkba�Xo�

qeb�jbqela�lc�Tlvbtla^�bq� ^i,� &/7�64',� Qbpq�j^qbof^ip�tbob�

buqo^`qba�tfqe�^� 4.#� &j-s'� j^dkbpfrj�prime^qb�plirqflk,

4'� Fk�sfqol�jriqfbkwvjb�mE+pq^q�afdbpqf_fifqv�_v�qeb�

jbqela�lc� Mbabopbk�^ka�Bddrj� &/761',� Qeb� cliiltfkd�

obdobppflk�bnr^qflk*� _^pba�lk�o^q� afdbpqf_fifqfbp*� t^p� qebk�

rpba�ql�abqbojfkb� qeb�afdbpqf_fifqv9

mbo`bkq� qorb�afdbpqf_fifqv� &QA'� ;� 57,06� )� 2.,52U

tbob�U� ;�ji�lc� .,/�K�K^LE�^aaba�ql�molqbfk�^ka� bkwvjb�

plirqflk,

/-



.)-)/� LjWj_ij_YWb�fheY[Zkh[i

=WjW�tbob�^k^ivwba�clo�eljldbkbfqv�lc�s^of^k`b�_v�

milqqfkd�obpfar^ip�^d^fkpq� bpqfj^qba�s^irbp,� Fk�YWi[i� lc�

ebqboldbkbfqv�lc�s^of^k`b*� a^q^�tbob�qo^kpclojba�_v�qeb�rpb�

lc� qeb�^o`pfk�-v� &.:V:/'� lo�ild[�qo^kpcloj^qflk�_bclob�

pq^qfpqf`^i� ^k^ivpfp,� Qefp�t^p�alkb�ql�jbbq� obnrfobjbkqp�

clo�bnr^i� boolo�s^of^k`bp�^`olpp�`^qbdlofbp� clo�^k^ivpfp� lc�

s^of^k`b�^ka�jriqfmib+`ljm^ofplk�mol`barobp,� Lkb+t^v�

^k^ivpfp�lc�s^of^k`b*� tfqe�cfpe�jb^i� ^p� qeb�j^fk�bccb`q*� t^p�

mboclojba�lk�qeb�s^oflrp�molqbfk�nr^ifqv�qbpqp,� Afccbobk`bp�

^jlkd� cfpe�jb^ip�tbob�^ppbppba�_v�Pqrabkq�Kbtj^k+Hbrip�

jriqfmib�`ljm^ofplk�mol`barob� &Pqbbi� ^ka�Qloofb� /74.'� ^q� qeb�

3#�mol_^_fifqv�ibsbi,� @loobi^qflk�`lbccf`fbkqp�_bqtbbk�

s^oflrp�molqbfk�nr^ifqv�qbpqp�tbob�abqbojfkba,� Pq^qfpqf`^i�

^k^ivpfp� lc� qeb�a^q^�t^p�`lkar`qba�rpfkd�PVPQ>Q� &Pvpq^q*

Fk`,*� /6..� Peboj^k�>sb,*� Bs^kpqlk*� FI',� >ii�jb^kp� ^ka�

pq^ka^oa�boolop�mobpbkqba�^ob�rkqo^kpclojba,

.).� r[ikbji�WdZ�=_iYkii_ed

Qebob�tbob�pfdkfcf`^kq� afccbobk`bp� fk�qeb�`ebjf`^i�

`ljmlpfqflk�lc� qeb�s^oflrp� cfpe�jb^ip� &Q^_ib�SFFF',� Feb�

jlffqrob�Yedj[dj�e\�qeb� cfpe�jb^ip� o^kdba� colj�0,.� rl� /.,2#,�

Qeb�molqbfk�`lkqbkq�lc� qeb�eboofkd�jb^ip*� bu`bmq� clo�eboofkd�

jb^i� /*� ^ka�Klopb+IQ72Ä�t^p� ^mmolufj^qbiv�56#,� Qeb�molqbfk
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`lkqbkq� lc�eboofkd�jb^i� /� &61,5#'� t^p�efdebo�qe^k�qe^q� lc�

qeb�lqebo� cfpe�jb^ip*� tef`e�e^a�^�o^kdb� colj�36,6� ql�57,3#,�

Tebk�bumobppba�lk�^�jlfpqrob�^ka�ifmfa� cobb�_^pfp� qebob�t^p�

^�4#�afccbobk`b� &64#� ql� 70#'� fk�s^irbp� ^jlkd�qeb�eboofkd�

jb^ip,� Jbke^abk�jb^i� ^ka�^k`elsv�jb^i�e^a�^mmolufj^qbiv�53#�

molqbfk�tebk�[nfh[ii[Z�lk�^�jlfpqrob�^ka�ifmfa�cobb�_^pfp,�

Qeb� iltbo�molqbfk�ibsbip�lc�jbke^abk�jb^i� ^ka�^k`elsv�jb^i�

`^k�_b� bumi^fkba�_v�qeb�efdebo�`lkqbkq�lc�^pe�fk� qebpb�qtl�

jb^ip,� Qeb�ifmfa�`lkqbkq�lc� qeb�s^oflrp� cfpe�jb^ip� o^kdba�

colj�7,2� ql�11,1#,� Qeb� ifmfa�`lkqbkq� fk�qeb�eboofkd�jb^ip�

o^kdba� colj�7,2� ql�/3,.#,� Jbke^abk�jb^i� ^ka�^k`elsv�jb^i�

e^a�^�efdebo�^pe�Yedj[dj� qe^k�^kv�lc�eboofkd�jb^ip,� Qeb�

efde�^pe�`lkqbkq� lc�eboofkd�jb^ip� 0� ^ka�4�`^k�mlppf_iv�_b�

bumi^fkba�_v� qeb�^aafqflk�lc� p^iq� je�qeb�jb^ip,� Qefp�t^p�

obcib`qba�_v�qeb�efdebo�plafrj�`lkqbkqp� fk�qebpb� qtl�jb^ip,�

Qeb�efdebo�^pe�s^irb�lc�eboofkd�jb^i� 2�^mmb^op� ql�_b�arb�ql�

qeb�rpb�lc� cfiibqba�cfpe�o^`hp� ^p� qeb�^jlrkq� lc�@^*� M*� ^ka�

Jd�t^p� efdebo� fk�qefp�jb^i�`ljm^oba�ql�lqebo�eboofkd�jb^ip*�

qefp�t^p� ^ipl�prmmloqba�_v�qeb� c^`q� qe^q� qeb�mbo`bkq^db�lc�

molqbfk� fk�qeb�jb^i�t^p� ilt� &64,1#'� `ljm^oba�ql�^k�^sbo^db�

lc� 66#� clo�qeb�lqebo�eboofkd�jb^ip�tebk�bumobppba�lk�^�

jlfpqrob�^ka�ifmfa�cobb�_^pfp,� Qeb�afccbobk`bp� fk�qeb�

`ebjf`^i� `ljmlpfqflk�lc� qeb�s^oflrp� cfpe�jb^ip�t^p� arb� ql�

qeb�^jlrkq� lc� obpfar^i� ifmfa�^ka�jlfpqrob�obq^fkba�_v� qebpb�

jb^ip*� tef`e�fp� i^odbiv�arb� ql�afccbobk`bp� fk�mol`bppfkd�

`lkafqflkp*� ^iqelrde�pljb�afccbobk`b�`^k�_b�^qqof_rqba�ql
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cfpe�pmb`fbp� &eboofkd�sboprp�jbke^abk�^ka�^k`elsv',

Dbkbo^iiv*� qeb�mol`bppfkd�`lkafqflkp� &`llhfkd*�

`bkqofcrd^qflk*� ^ka�aovfkd�`lkafqflkp'� clo� cfpe�jb^ip�s^ofbp�

^jlkd� cfpe�jb^i�molar`bop� ^ka�_bqtbbk�_^q`ebp�tfqefk�^�

molar`qflk� c^`fifqv,

Qebob�tbob�pfdkfcf`^kq�afccbobk`bp� fk�^jfkl�^`fa�

`ljmlpfqflk�^jlkd�qeb�afccbobkq� cfpe�jb^ip� &Q^_ib� FU'�,�

Eboofkd�jb^ip� /�^ka�1� ^ka�^k`elsv�jb^i�tbob�pfdkfcf`^kqiv�

iltbo� fk� `vpqbfkb�qe^k�qeb�lqebo� cfpe�jb^ip,� Jbke^abk�jb^i�

^ka�^k`elsv�jb^i�tbob�^ipl�ilt�fk�qovmqlme^k,� Eboofkd�jb^ip�

/*� 0*� ^ka�4*� jbke^abk�jb^i�^ka�^k`elsv�jb^i�tbob� iltbo� fk�

ivpfkb� qe^k� qeb�lqebo�cfpe�jb^ip,� Tebk�^jfkl�^`fa�

`ljmlpfqflk�t^p� bumobppba�lk�^�mbo`bkq^db�lc� qeb�molqbfk�

_^pfp� &>mmbkafu�D*� m^db�/00'� iltbo�ivpfkb�`lkqbkqp�tbob�

l_pbosba�fk�eboofkd�jb^ip� /�^ka�4�`ljm^oba�ql� qeb�lqebo� cfpe�

jb^ip,� @vpqbfkb�`lkqbkq�t^p� ^ipl�iltbo�fk�eboofkd�jb^i� /�

^ka�^k`elsv�jb^i� qe^k�qeb�lqebo� cfpe�jb^ip,� Qebpb�

afccbobk`bp� fk�^jfkl�^`fa�``,jmlpfqflk� `lria�_b�arb� ql� qeb�

ilpp� lc� qebpb�^jfkl�^`fap�arofkd�mol`bppfkd�lo�pljb�

abqboflo^qflk�lc� qeb� o^t�cWj[h_Wb�moflo�ql� cfpe�jb^i�

molar`qflk,� Qeb�lsbo�eb^qfkd�lc� cfpe�jb^i� arofkd� qeb�aovfkd�

mol`bpp� ^ka�lufa^qflk�lc�^jfkl�^`fap� arofkd�mol`bppfkd�^ka�

pqlo^db�j^v�e^sb�`^rpba�qeb� ilpp�`c� qebpb�^jfkl�^`fap�

&?bkabo*� /750',

Qeb�`ebjf`^i� `ljmlpfqflk�lc� qeb� cfpe�jb^ip� afa�klq�

obcib`q� qeb�molqbfk�nr^ifqv�lc� qef[b�kb^ip,� Qeb
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`ebjf`^i� ob^`qflkp� qe^q�^ob�jr`e�e^opebo�qe^k� qelpb�

l``roofkd�arofkd�afdbpqfsb�ob^`qflkp,� Qebpb�e^opebo�

ob^`qflkp�tfii� cobb�krqofbkqp� lqebotfpb�rk^s^fi^_ib� qeolrde�

afdbpqfsb�ob^`qflkp� fk�qeb�^kfj^i,

Qeb�^`fa+`loob`qba�mbmpfk�afdbpqf_ib�molqbfk� &Q^_ib�U'�

abqbojfkba�_v�qeb�>L>@*� dbkbo^iiv�c^fiba�ql�afccbobkqf^qb�

qeb�molqbfk�nr^ifqv�lc� qeb� cfpe�jb^ip,� Dbkbo^iiv*� efde�
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fp�^mm^obkq� colj�qeb�obpriqp� qe^q� qeb�Qloov�jbqela�dfsbp� �̂

tfabo� o^kdb�lc�mbmpfk�afdbpqf_fifqv�s^irbp� qe^k� qeb�>L>@�

jbqela*� qerp*� pj^ii� afccbobk`bp� fk� qeb�jb^i� nr^ifqv�tbob�

b^pfiv�abqb`qba,� Qeb�>L>@�jbqela�ob`ljjbkap� �̂jr`e� pqolkdbo�

`lk`bkqo^qflk�lc�mbmpfk�tef`e�lkiv�abqb`qp� sbov� i^odb�

afccbobk`bp� fk�molqbfk�nr^ifqv,

Qeb� fk�sfqol�jriqfbkwvjb�mE+pq^q�afdbpqf_fifqv� &Q^_ib�

U'� e^a�afdbpqf_fifqv�s^irbp� qe^q� o^kdba�^mmolufj^qbiv� colj�

6.� ql� 66#� clo� qeb�s^oflrp� cfpe�jb^ip� qbpqba,� Jlpq� lc� qeb�

eboofkd�jb^ip�e^a�efdebo�afdbpqf_fifqfbp� qe^k�jbke^abk�jb^i�

lo�^k`elsv�jb^i,� Qeb�bkwvj^qf`�afdbpqflk�^q� ^� `lkpq^kq�mE
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&Mbabopbk�^ka�Bddrj�/761'� ^mmb^op� ql�lccbo�pljb�^as^kq^dbp,�

Qeb�rpb�lc�^�`ilpba�pvpqbj�j^v�obpriq� fk� fkef_fqflk�lc� qeb�

ob^`qflk�_v�qeb�^``rjri^qfkd�afdbpqflk�molar`qp�lo� qeb�

obpriq^kq�aolm�fk�mE�qe^q� l``rop�tfqe�qeb�obib^pb�lc�

`^o_luvi� dolrmp� colj�molqblivpfp,� Qeb�^`qfsfqv�lc� qeb�

molqblivqf`�bkwvjbp�rpba�^ob�abmbkabkq�lk�qeb�mE*� ^ka�_v�

hbbmfkd�qeb�mE�`lkpq^kq�arofkd�qeb�afdbpqflk�rkfcloj�bkwvjb�

^`qfsfqfbp�^ob�bkproba�fk�qeb�afccbobkq� p^jmibp*� ^p�tbii� ^p�

arofkd�qeb� fk`r_^qflk�mbofla� &Mbabopbk�^ka�Bddrj�/761'�,� Qeb�

jb^probjbkq� lc� K^LE�obnrfoba�ql�hbbm� qeb�mE�^q� 5,76� arofkd� �̂

/.�jfk�mbofla�bifjfk^qbp� qeb�kbba�clo�pbm^o^qflk�lc� qeb�

afdbpqflk� co^`qflkp�^ka�pr_pbnrbkq� ^k^ivpfp,

QS?K�s^irbp� peltba�i^odb�afccbobk`bp� &05,6� ql� /33,4�

jd+/..� d%[� p^jmib'� ^jlkd�s^oflrp� cfpe�jb^i� p^jmibp� &Q^_ib� U*�

m^db�27',� Qeb�QS?K�jbqela�jb^probp� qeb�^jlrkq� lc� ilt�

jlib`ri^o�tbfdeq�sli^qfib�_^pf`�`ljmlrkap�^ka�^jfkbp,� Fc�

pbsbob�a^j^db�l``rop� arofkd� qeb�aovfkd�mol`bpp� lc� qeb� cfpe�

jb^i*� pr`e�sli^qfib� `ljmlrkap�^ob�aofsbk�lcc� lo� ob^`q� tfqe�

lufa^qflk�molar`qp*� qerp� dfsfkd�^k�boolkblrpiv� ilt�s^irb,�

Qefp� t^p�_bpq� l_pbosba�tfqe�eboofkd�jb^i� /� _b`^rpb�^iqelrde�

fq� ^p� o^khba� ilt�fk�nr^ifqv�_v�qeb�mbmpfk� qbpqp*� fq� e^a� �̂

ilt�QS?K�s^irb� &42,6�jd+/..�d�ã� p^jmib',� >�efde�QS?K�s^irb�

fk� cfpe�jb^i� fp� dej� `lkpfaboba�abpfo^_ib�_b`^rpb� _j�

`lkpqfqrqbp� ^�klk+molqbfk�kfqoldbk� co^`qflk*� tef`e� fk`ob^pbp�

^jjlkf^�fheZkYj_ed� ^ka�bu`obqflk�_v� cfpe,� Qefp� qbpq� fp� _bpq*�

prfqba�ql�abqbojfkb�qeb� cobpekbpp�lc� o^t�j^qbof^i� rpba� fk
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cfpe�jb^i�molar`qflk,� Qeb�_^`qbof^i�pmlfi^db�lc� cfpe�

obpriqp� fk�^k�fk`ob^pba�molar`qflk�lc�sli^qfib�`ljmlrkap�^ka�

^jfkbp,

>s^fi^_ib�ivpfkb� &Q^_ib�UF'*� tef`e�obcib`qp� qeb�^jlrkq�

lc� cobb�^jfkl�dolrmp� ^q� qeb�qbojfk^i� bka�lc� ivpfkb*� t^p�

`^i`ri^qba�_v� qeb� cliiltfkd�qtl�jbqelap� ql�abqbojfkb�qeb�

^s^fi^_ib� ivpfkb9� ^p�^�`lk`bkqo^qflk�^ka�^p�^�mbo`bkq^db�lc�

qeb� qlq^i� ivpfkb�fk�qeb� cfpe�jb^i,� Qeb�jb^ip�tbob�klq�

pfdkfcf`^kqiv�afccbobkq� fk�qebfo�`lkqbkq�lc� qlq^i� ivpfkb�

bu`bmq� clo� qeb�olb�eboofkd*� tef`e�t^p� pfdkfcf`^kqiv� &M:.,.3'�

efdebo�qe^k�^ii� lqebo� cfpe�jb^ip,� Eboofkd�jb^i� /� &5,/1� d +/4�

d %�K'� ^ka�eboofkd�jb^i� 3� &�7,..�d�~�/4�d%[�K'� tbob�

pfdkfcf`^kqiv�afccbobkq� &M:D,.3'� clo�qeb�nr^kqfqv�lc�

^s^fi^_ib� ivpfkb,� Qeb�pfdkfcf`^kqiv� &M:.,.3'� iltbo�s^irb*�

clo�mbo`bkq^db�lc�^s^fi^_ib� ivpfkb*� clo�olb�eboofkd� &5.,1#'�

t^p� ^qqof_rqba�ql� qeb� c^`q� qe^q�klkb�lc� qeb� ifmfa�t^p�

objlsba�^ka�kl�^kqflufa^kqp�tbob�^aaba�ql�qeb�p^jmib,� Qefp�

obpriqba�fk� ifmfa�lufa^qflk�^ka�qeb� ilpp� lc� ^s^fi^_ib� ivpfkb�

_v�qeb�_fkafkd�lc� ifmfa�lufa^qflk�molar`qp�tfqe�qeb� cobb�

bmpfilk�dolrm�lc� ivpfkb� #=Wl_Z[a�bq� ^i,� /77.',

Qeb�PE�dolrmp�^ka�P+P�_lkap�tbob�abqbojfkba� clo� qeb�

cfpe�jb^ip� &Q^_ib�UFF'� _rq� qefp� qbpq�e^p� ifjfqba�^_fifqv�ql�

abqb`q� qeb�afccbobk`bp� fk�molqbfk�nr^ifqv�lc� cfpe�jb^i,�

Lmpqsbaq� bq� ^i,� &/762'*� tlohfkd�tfqe�cfpe�jb^ip�j^ab� colj�

mliil`h�^ka�j^`hbobi*� peltba�qe^q� ^p�qbjmbo^qrob� fk`ob^pba�

colj�2.� ql� //3}@�arofkd�qeb�aovfkd�mol`bpp*� qebob�t^p� ^

3/



Q^_ib�UF,� Qlq^i� ivpfkb�^ka�^s^fi^_ib�ivpfkb�`lkqbkq�lc
s^oflrp� cfpe�jb^ip

Qlq^i�Ivpfkbå >s^fi^_ib
Ivpfkb %

Mbo`bkq
>s^fi^_ib
Ivpfkb%

&d+/4� d%� K' &d+/4�d�%�K' &#'
Cfpe�jb^ip

Eboofkd�jb^i / 2)12y+)+4W 2),.y+)-+W 4-)4y-)2W
Eboofkd�jb^i 0 3)+2y+)+1W 2)0/y+)M1WX 4.)/y-)+W
Eboofkd�jb^i 1 4)/3y,)+2W 3)3+y+),3WX 4-)4&,)4W
Eboofkd�jb^i 2 4)-3y+)4,W 3).4y+)/.WX 4+)/y/)1W
Eboofkd�jb^i 3 4)1.y+)+,W 4)++y+)0+X 4.)0y0),W
Eboofkd�jb^i 4 5,2�4É.,.�4�̂ 5,23).,3.^_ 7�4�,�4�)�1�,2^
Olb�eboofkd_ ,,)3,y+)/-X 3).+y+),1WX 2+).y,)/X
Jbke^abk 4)+0y+),4W 2)/-y@),-WX 3-)+y,).W
>k`elsv 3)2.y+).0W 2)13y+)+3WX 33)+y+)4W
Klopb+IQ72Ä 3)1-y+)1-W 2)3-y+),,WX 4+)/y+)4W

[�Jb^k�^ka�PBJ� &k;0',

Cobpe�cobbwb+aofba�cfpe,

^+_*� Krj_bop*� tfqefk�qeb�p^jb�`lirftf*� klq� pe^ofkd�qeb� p^jb�
mlpqp`ofmq� ^ob�pfdkfcf`^kqiv�afccbobkq� &M:.,.3',
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Q^_ib�UFF,�
jb^ip

Primevaovi�dolrmp*� afprimefab�_lkap*� ^ka�`vpqbfkb�`lkqbkq�lc�s^oflrp� cfpe

Cfpe�jb^ip

Lkbf^oZhob Primevaovi�^ka�
&Afprimefab(0�'

&Afprimefab(0' @vpqbfkb 

Eboofkd�jb^i� / ,)-.y+)+-W /,64).,.0^ +)1.y+)+,W ,)43&+)03W
Eboofkd�jb^i� & 2,/7É.,.4_ 0)1-&+)-,WX ,)/.&+),0W 1)4.y+)03X
Eboofkd�jb^i� 1 +)/3y+)+-Y -),+y+)+4W /,40).,//^ -)2-&+)-0W
Eboofkd�jb^i� 2 ,)31y+)+1Z[ 1,4/).,4/^_ /,53).,45^ 3)03&+)0+X
Eboofkd�jb^i� 3 /,22).,.6^b 2,12É.,53^_ -)4+y+)3-W 0)-3&+)..Y
Eboofkd�jb^i� 4 -),/y+)+1Z\ 3,26).,45^_ .)./&+)1,W 0)+.y+)/,Y
Olb�Eboofkd+ 0 ,15É.,1.c 3)/.y.)+0X 4,.4)0,53^ KA 
Jbke^abk /,0/).,.2^ 1 ,iiÉ/,./^_ ,)4+y+)42W 2)12y+)/,X
>k`elsv /,11É.,/.^ /,65É.,/0^ +)0/y+)--W ,)/+y+),2W
Klopb+IQ72Ä / ,?1É.,.7ab -)30y+)21WX ,)+-y+)12W 0)-+&+)..Y

R/
t Bumobppba�^p�jJ+/4� K,

Afprimefab�_lkap�tbob�abqbojfkba�^p� primevaovi�dolrmp,

Abqbojfkba�_v�afccbobk`b,

Abqbojfkba�_v�^jfkl�^`fa�^k^ivpfp,

+�Cobpe�cobbwb+aofba�cfpe,

(�KA� &klq�abqbojfkba',

^+c,� Jb^k�^ka�PBJ� &k;0'*� tfqefk�qeb�p^jb�`lirjk*� klq� pe^ofkd�qeb� p^jb�mlpqp`ofmq� ^ob�
pfdkfcf`^kqiv�afccbobkq� &M:.,.3',



ab`ob^pb� fk� qeb�krj_bo�lc� primevaovi� &PE'�dolrmp� ^ka�^k

fk`ob^pb� fk� qeb�krj_bo�lc� afprimefab� &P+P'� _lkap,� Tebk

p^jmibp�tbob�ebia�^q� ,,0t<� clo�0.�jfkrqbp� qebob�t^p�^� kbq�

ilpp� lc� PE*� mol_^_iv�fk�qeb�cloj�lc�evaoldbk�primefab,�

Lmpqsbaq� bq� ^i,� &/762'�peltba� qe^q�^p� qeb� krj_bo�lc� P+P

_lkap� fk`ob^pba*�qeb�afdbpqf_fifqv�lc� j^[� molqbfk� clo

o^fk_lt�qolrq� ab`ob^pba,� Qebob�tbob�pfdkfcf`^kq� obar`qflkp�

&0,3� +� 3,.#'� fk�^jfkl�WY_Z�afdbpqf_fifqfbp� colj�aorj+aofba�

p^jmibp� `ljm^oba�ql�cobbwb+aofba�p^jmibp,� @vpqbfkb-`vpqfkb�

afdbpqf_fifqv�t^p� obar`ba�_v�^mmolufj^qbiv� /.#�tebk�aorj+�

aovfkd�t^p� rpba,� Fk�qeb� cfpe�jb^ip� pqrafba�ebob� fq� `^k� klq�

_b�`lk`iraba�tebqebo�qeb� pj^ii� fk`ob^pb� fk� P+P� cloj^qflk�

tlria�e^sb�^kv�abqofjbkq^i� bccb`q� lk�molqbfk�afdbpqflk,

Mbmpfk�afdbpqf_fifqv�_v�qeb�:H:<�jbqela�afa�klq� e^sb�

^kv�pfdkfcf`^kq� &M<.,.3'� `loobi^qflkp� &Q^_ib�UFFF'� tfqe�qeb�

obj^fkfkd�molqbfk�nr^ifqv� qbpqp,� Qeb�Qloov�mbmpfk�

afdbpqf_fifqv�jbqela�peltba�pfdkfcf`^kq�mlpfqfsb�

`loobi^qflkp�tfqe�qeb�jriqfbkwvjb�afdbpqf_fifqv�^ka� qeb�

`lk`bkqo^qflk�lc� qlq^i� PE�^ka�P+P�_lkap,� Qeb�jriqfbkwvjb�

afdbpqf_fifqv�e^a�pfdkfcf`^kq�mlpfqfsb�`loobi^qflkp�tfqe�

qlq^i� PE�^ka�P+P�_lkap� ^ka�P+P� _lkap,� Qefp�albp� klq� prmmloq�

qeb�tloh�lc�Lmpqsbaq� bq� ^i,� &/762'*� tel� clrka� qe^q� ^p� P+P�

_lka� cloj^qflk� fk`ob^pba*� afdbpqf_fifqv�lc� qeb�molqbfk�WdZ�

^jfkl�^`fap� clo�o^fk_lt�jhekj� ab`ob^pba,� QS?K� peltba�^�

pqolkd�kbd^qfsb�`loobi^qflk�tfqe�qlq^i� ivpfkb�^ka�^s^fi^_ib�

ivpfkb� &o� ;� +.,42�^ka� +.,31*� obpmb`qfsbiv'*� ^p�QS?K
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Q^_ib�UFFF,� Mb^oplk�`loobi^qflk�`lbccf`fbkqp�_bqtbbk�qbpqp�rpba�ql�jb^prob�molqbfk�
`or^ifqs�fk�cfpe�jb^ip
Lr^ifqs�qbp l k  
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afdbpqf_fifqv9� &QS?K'*� qlq^i�sli^qfib�_^pf`�kfqoldbk9� &Q+IVP'*� qlq^i� ivpfkb9� &>+IVP'*� ^s^fi^_ib�
ivpfkb9� &#>+IVP'*� mbo`bkq�lc�qeb�qlq^i� ivpfkb�^s^fi^_ib9� &PE'*� primevaovi�dolrmp9� &PEPP'*� primevaovi�
dolrmp�^ka�afprimefab�_lkap9� &PP'*� afprimefab�_lkap9� &@VP'*� `vpqbfkb,

 �Qeb�mol_^_fifqv�qe^q�o;.� &k;0�.',

Clo�`vpqbfkb�k;/6,



ab`ob^pba8*� qlq^i� ^ka�^s^fi^_ib�ivpfkb�fk`ob^pba,� Qeb�

kbd^qfsb�`loobi^qflk�_bqtbbk�^s^fi^_ib�ivpfkb�^ka�QS?K�

prddbpqp� qe^q� ivpfkb�t^p�a^j^dba�qeolrde�_^`qbof^i� pmlfi^db�

qerp� qefp� qvmb�lc� cfpe�jb^i�tlria�e^sb�^�efde�QS?K�^ka� ilt�

^s^fi^_ib� ivpfkb,� Cfpe�jb^ip�j^ab� colj�cobpe� cfpe�^ka�aofba�

tfqe�ilt�qbjmbo^qrobp�tlria�e^sb�ilt�ql�jbafrj�QS?K�s^irbp�

^ka�efde�qlq^i�^ka�^s^fi^_ib� ivpfkb�`lkqbkqp,� Jb^ip� lc�mllo�

nr^ifqv�tlria�e^sb�_lqe�ilt�MO;G"i� ^ka�^s^fi^_ib� ivpfkb�

s^irbp*� ^p�t^p� l_pbosba�tfqe�eboofkd�jb^i� /,� Qlq^i� ivpfkb�

^ka�PE�dolrmp�tbob�mlpfqfsbiv�`loobi^qba,� Qefp� fkaf`^qbp�

qe^q�_lqe�^jfkl�^`fap�tbob�ilpq�tfqe�^k� fk`ob^pb� fk�aovfkd�

qbjmbo^qrob� lc� qeb� cfpe�jb^ip�lo�fk�rpb�lc�mllo�nr^ifqv�o^t�

cfpe,� >iqelrde�pfdkfcf`^kq� `loobi^qflkp� l``rooba�_bqtbbk�

lqebo� qbpq*� pr`e�^p� `vpqbfkb�^ka�primevaovi�dolrmp� ^ka�

afprimefab�_lkap*� qebv�^ob�lc� ifqqib� p`fbkqfcf`� fjmloq^k`b�

_b`^rpb� qebv�abp`of_b� obi^qba�m^o^jbqbop�^ka�efde�

`loobi^qflkp� ^ob�bumb`qba,

Qebpb�molqbfk�nr^ifqv�qbpqp�^ipl�afccbo�tfabiv� fk� qbojp�

lc� pfjmif`fqv�^ka�qfjb�obnrfoba�ql�mbocloj� �̂ qbpq,� Qeb�

mbmpfk�qbpqp� ^ob�b^pfiv�mboclojba�tfqe�^�jfkfj^i� ^jlrkq� lc�

bnrfmjbkq�_rq� obnrfob�Hgbia^ei�molqbfk�abqbojfk^qflkp� ^ka�

^_lrq� 26� elrop� ql�ork� /.� p^jmibp� fk�armif`^qb,� Qeb�

jriqfbkwvjb�afdbpqf_fifqv�obnrfobp� ^�mE�jbqbo�^ka� q^hbp�

^_lrq� 1�.�jfk�mbo� p^jmib,� QS?K�`^k�_b�`ljmibqba�fk� 1�.�jfk�

mbo�p^jmib�^ka�^ipl�obnrfobp� afpqfii^qflk�bnrfmjbkq,�

>s^fi^_ib� ivpfkb� obnrfobp� qluf`�`ebjf`^ip� &/+c�irlol++0*�2+
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afkfqol_bkwbkb'� ^ka�^� /4� elro� obciru,� PE�dolrmp� ^ka�P+P�

_lkap� obnrfob�1� elrop�arb�ql�ob^`qflk�qfjbp� clo� qeb�

`ebjf`^ip,� ?lqe�^s^fi^_ib�ivpfkb�^ka�PE�dolrmp� ^ka�P+P�

obnrfob� qeb�rpb�lc�^� pmb`qolmelqljbqbo,

Fk�prjj^ov*� qeb�mbmpfk�afdbpqf_fifqv�mol`barob�lc� qeb�

>L>@�t^p�klq� ^�dlla�fkaf`^qlo�lc� cfpe�jb^i� nr^ifqv,� Qeb�

>L>@�jbqela�afa�klq� afpqfkdrfpe�j^odfk^i�nr^ifqv�jb^ip�^ka�

afa�dej� `loobi^qb�tfqe�^kv�lc� qeb�lqebo�nr^ifqv�qbpqp�

mboclojba,� QS?J�t^p� lc�j^odfk^i�rpb�^p�^�molqbfk�nr^ifqv�

jb^probjbkq� rkibpp� rpba�tfqe�^klqebo�qbpq� ql� bs^ir^qb� cfpe�

jb^i,� PE�dolrmp� ^ka�P+P�_lkap� pelt�ifqqib�rpb� fk�jb^profkd�

molqbfk�nr^ifqv�rkqfi�^� PE�dolrm�ql� P+P�_lka�o^qfl�lo� qeb�

obi^qflkpefm�_bqtbbk�P+P�_lkap� ^ka�afdbpqf_fifqv�`^k�_b�

abqbojfkba� clo�qeb�jb^probjbkq�lc�molqbfk�nr^ifqv,� Qeb�

Qloov�mbmpfk�afdbpqf_fifqv�^ka�jriqfbkwvjb�jbqela�`loobi^qb�

tbii� fk�abqbojfkfkd�fk�sfqol�molqbfk�nr^ifqv�fk� cfpe�jb^ip,
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/)+� ;BHEH@B<:E�>O:EN:MBHG�H?�MA>�IKHM>BG�

JN:EBMR�H?�?BLA�F>:EL

/),� BdjheZkYj_ed

Cfpe�jb^i� fp� qeb�mofk`fm^i� plro`b�lc� molqbfk� fk�

`ljjbo`f^i� p^ijlkfa�afbqp,� Cfpe�jb^i� ibsbip� o^kdb� colj�0.�

ql�4.#� lc� qeb�`ljmibqb� cbba� &Q^`lk�^ka�G^`hplk� /763',� Cfpe�

jb^i� fp� fk`lomlo^qba�fk�qeb�`ljmibqb�afbq� ^q� pr`e�efde�

ibsbip�_b`^rpb� cfpe�obnrfob�efde�ibsbip� lc� molqbfk� &03� ql�

33#'� &Tfiplk�^ka�E^isbo� /764',� Qeb�molqbfk�nr^ifqv� fk� \_i^�

jb^ip�molar`ba�fk�>qi^kqf`�@^k^a^�e^p�_bbk�hkltk� ql�s^ov�

`lkpfabo^_iv,� Qefp�s^of^_fifqv� fp�`^rpba�_v� qeb� o^t�

j^qbof^i�rpba� &lofdfk*� pmb`fbp*� pb^plk*� telib� cfpe�lo� cfpe�

p`o^mp*� ^ka�pqlo^db�`lkafqflkp'*� mol`bppfkd�jbqelap�

&`llhfkd*� c^q� objls^i*� aovfkd*� dofkafkd*� ^ka�^kqflufa^kq�

^aafqflk'*� ^ka�pqlo^db�`lkafqflkp� lc� qeb� cfpe�jb^i� &Q^oo�^ka�

;_[bo� ,42-$)

Klopb+IQ72Ä�fp� ^�Klotbdf^k� cfpe�jb^i� qe^q� fp� molar`ba�

rkabo� qeb�pqof`q� drfabifkbp� lc� qeb�Klotbdf^k� Eboofkd� Lfi� ^ka�

Jb^i� Fkpqfqrqb� &obsfbtba�_v� Mfhb�bq� ^i,� /77.'�,� Qeb�

cobpekbpp�lc� o^t�j^qbof^i� &qlq^i� sli^qfib�kfqoldbk�

jb^probjbkq� lc�:� 3.�c](,++� d�%� p^jmib'� ^ka�aovfkd�

qbjmbo^qrobp� fk�mol`bppfkd� ^ob�`lkqoliiba� &ê~� 6.%ê%&,9'�,� Klopb+�

IQ72Ä�e^p�_bbk�peltk� ql�molar`b*� ^mmolufj^qbiv� /3#� efdebo�

doltqe�o^qbp� fk�>qi^kqf`� p^ijlk�`ljm^oba�tfqe�pqb^j�aofba

'*



#30(,++t<�aovfkd� qbjmbo^qrob'� cfpe�jb^i� &Mfhb�bq� ^i,� /77.'�,

Qeb�mobpbkq� pqrav�t^p� `lkar`qba�ql�`ljm^ob� qeb�molqbfk�

nr^ifqv�lc� qtl�eboofkd�jb^ip� `ljjbo`f^iiv�^s^fi^_ib� fk�

>qi^kqf`�@^k^a^�tfqe�qe^q�lc�Klopb+IQ72Ä�clo�>qi^kqf`�

p^ijlk,� Qeb�bs^ir^qflk�lc� qeb�molqbfk�nr^ifqv�t^p� `^oofba�

lrq� ^q� pbsbo^i� `lk`bkqo^qflkp�lc�afbq^ov�molqbfk�^ka�qeb�rpb�

lc� �̂ molqbfk+cobb�afbq,� Qeb�rpb�lc�^�molqbfk+cobb�afbq�

^iiltba�molqbfk�nr^ifqv�qbpqp� ql�_b�rpba�tef`e�`lkpfabo�qeb�

rpb�lc� afbq^ov�molqbfk� clo�j^fkqbk^k`b�^p�tbii� ^p� clo�

doltqe,� Qeb�_fl^pp^vp� fk`iraba�tbfdeq� d^fkp*� molqbfk�

bccf`fbk`v�o^qfl*� kbq�molqbfk�obqbkqflk*� kbq�molqbfk�

rqfifw^qflk*� ^ka�pilmb�^pp^v� &Ebdpqba�^ka�@e^kd� /7439� J^o`e�

bq�^i,� /7639� J`@^iirj�^ka�Efddp� /767',

/)-� FWj[h_Wbi�WdZ�F[j^eZi

/)-),� =_[j� \ehckbWj_ed

Kfkb�afbqp�tbob� clojri^qba�rpfkd�bfqebo�Klopb+IQ72Ä*�

eboofkd�jb^i� /� lo�eboofkd�jb^i� 3� &Q^_ib�UFS'� ^p� qeb� plib�

molqbfk�plro`b,� Qebpb�jb^ip�tbob�mobsflrpiv�bs^ir^qba�rpfkd�

fk�sfqol� qb`ekfnrbp,� B^`e�cfpe�jb^i�t^p� fk`iraba�fk�qeb�

afbq� ^q� ibsbip�kb`bpp^ov� ql�l_q^fk�afbq^ov�molqbfk�

`lk`bkqo^qflkp�lc� /4*� 06*� lo�2.#,� Qeb�afbqp�tbob� clojri^qba�

pl�qebv� `lkq^fkba�/3,/�JG� &14..�h`^i'� (a]�%� lc� afdbpqf_ib�

bkbodv� &AB',� Qeb�AB�s^irbp�lc� qeb�afbqp�tbob�`^i`ri^qba�

rpfkd�AB� #FC(a]�%'� s^irbp�lc� /4,5� clo�abuqofk*
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/1,1� clo�mob+dbi^qfkfwba�pq^o`e*� ^ka�6,4� clo�`lok�pq^o`e�

&@el�^ka�H^rpefh� /77.',� >�AB�s^irb� clo�molqbfk�t^p�

`^i`ri^qba� colj�qeb�dolpp� bkbodv�lc�molqbfk� &01,4�JG+hd�J�

_v�^mmivfkd�^�afdbpqf_fifqv�`lbccf`fbkq� lc� 65#,� >�AB�s^irb�

clo� ifmfa�t^p� `^i`ri^qba�colj�qeb�dolpp� bkbodv�lc� ifmfa�

&17,3�JG+hd� '� _v�^mmivfkd� �̂afdbpqf_fifqv�Ye[\\_Y_[dj� lc�

63#,� Qeb�^mm^obkq� afdbpqf_fifqv�`lbccf`fbkqp�rpba�clo� qeb�

`^i`ri^qflk�lc� AB� clo�molqbfk�^ka� ifmfa�tbob� qelpb�

abqbojfkba� clo�>qi^kqf`� iWbced�^q� qeb�Abm^oqjbkq� lc�

Cfpebofbp�^ka�L`b^kp*� E^ifc^u*� Kls^�P`lqf^,� >�molqbfk� cobb�

afbq�t^p� clojri^qba�^ka� cba� ql� cfpe�ql�jb^prob�bkaldbklrp�

molqbfk� ilpp,� @ebjf`^i� ^k^ivpbp� &jlfpqrob*� molqbfk*� ifmfa*�

^pe*� ^ka�bkbodv'� lc� qeb�afbqp� &Q^_ib�UFS*� m^db� 4.'� tbob�

mboclojba�Xo� qeb�p^jb�jbqelap�abp`of_ba�clo� qeb� cfpe�jb^ip�

&Pb`qflk�1,0,0*� m^db�2.',� Jfkbo^i�^ka�^jfkl�^`fa�^k^ivpbp�

tbob�ljfqqba,

/)-)-� ?_i^�^kiXWdZho�WdZ�[nf[h_c[djWb�fheY[Zkh[i

>qi^kqf`� p^ijlk� cfkdboifkdp�l_q^fkba� colj�@l_bnrfa�

e^q`ebov*� Abm^oqjbkq� lc� Cfpebofbp�^ka�L`b^kp*� @liifkdtlla*�

Kls^� LYej_W'� rkabotbkq� ^�0�tbbh�^``ifj^qflk�mbofla�fk� /..� I�

`fo`ri^o� cf_obdi^pp� q^khp,� Arofkd� qefp�mbofla�qeb� cfpe�tbob�

cba� ql� p^qf^qflk� qtf`b�a^fiv*� lk�^� pq^ka^oa�`ljjbo`f^i� afbq,

Cfpe�tbob�^ppfdkba�ql�qob^qjbkqp� ^``loafkd� ql�^�qtl+t^v�

o^kaljfwba�_il`h�abpfdk,� Qeobb� pbqp�lc�kfkb� q^khp� b^`e�tbob

4/



pbib`qba�^ka�b^`e�pbq�t^p� `lkpfaboba�ql�_b�^�_il`h� fk� qeb�

bumbofjbkq^i�abpfdk,� Tfqefk�b^`e�_il`h*� qeb�kfkb�afbqp�tbob�

o^kaljiv�^ppfdkba,� Cfpe�fk� qtl�q^khp�tbob� cba� qeb�molqbfk�

cobb�afbq,� >�qlq^i� lc� /131� cfpe� &fkfqf^i� jb^k�m[_]^j'�

5,43).,/2� ]� &PA''� lc� rkfcloj�pfwb�tbob� o^kaljiv� afpqof_rqba�

ql�07� q^khp�m_j^�25� cfpe�mbo� q^kh,� B^`e� jWda� ob`bfsba� cobpe�

t^qbo�^q� ^� cilt�o^qb�lc� ^mmolufj^qbiv� 0� E(c_d�p� Qeb�t^qbo�

t^p� `lkqfkrlrpiv�^bo^qba�^ka�qeb�qbjmbo^qrob�`lkqoliiba� ql�

/3,2).,3.`� &PA',� >�melqlmbofla�lc� /0� elrop� lc� ifdeq� ^ka� /0�

elrop� lc� a^oh�t^p�j^fkq^fkba,

Qeb� cbbafkd�obdfjb�arofkd�qeb�bumbofjbkq^i� mbofla� &5.�

a^vp'*� fkslisba�e^ka�cbbafkd�ql� p^qfbqv� qeobb� qfjbp� mbo� a^v�

clo� 3� a^vp� cliiltba�_v�0� a^vp�arofkd�tef`e� cfpe�tbob� cba�

lk`b�^�a^v,� Ob`loap� lc�tbbhiv� cbba�`lkprjmqflk�^ka� a^fiv�

jloq^ifqfbp�tbob�hbmq,� Lk�a^vp� .*� 06*� 34*� ^ka�5�.� lc� qeb�

cbbafkd� qof^i*� cliiltfkd� 02� elrop� lc� clla�abmofs^qflk*� [WY^�

q^kh�lc� cfpe�t^p�tbfdeba,� Cfpe�fk� �̂ q^kh�tbob�m[_]^[Z�Wi� �̂

dolrm�^ka�qebk� qeb�^sbo^db�tbfdeq� t^p�abqbojfkba,� Hd� ZWo� .*�

^�dolrm�lc� /.� cfpe�j^Wj� obmobpbkqba� qeb�bkqfob�mlmri^qflk�

t^p� o^kaljiv�pbib`qba*� hfiiba�tfqe�0+mebkluv� bqe^kli� &0�

jI+I�%'� ^ka�pqloba�^q� (/+t<�rkqfi�^k^ivpfp,� Lk�a^v� 5.*� cfsb�

cfpe� colj�b^`e� q^kh�tbob�o^kaljiv�`liib`qba*� hfiiba�tfqe�0+�

mebkluv�bqe^kli� &0�jI+I%'� ^ka�pqloba�^q� +2. .� rkqfi� rpba,�

Moflo� ql�`ebjf`^i� ^k^ivpbp*� qeb� colwbk� cfpe�_lafbp�tbob�

pbjf+qe^tba�^ka�dolrka� fk� �̂ El_^oq� dofkabo*� obcolwbk*� ^ka�

qebk� cobbwb+aofba,� >cqbo� cobbwb+avfkd� qeb�_lafbp�m[h[

1-



obdolrka�ql�m^pp� qeolrde� �̂ /� jj�jbpe�p`obbk,� @ebjf`^i�

^k^ivpbp� &molqbfk*� ifmfa*� ^ka�^pe'� lc� qeb� cobbwb+aofba�cfpe*�

bu`bmq� clo�jlfpqrob*� tbob�mboclojba�_v�qeb�p^jb�jbqelap�

abp`of_ba� clo� qeb� cfpe�jb^ip� &Pb`qflk�1,0,0*� m^db�2.'�,�

Jlfpqrob�t^p� abqbojfkba�_v�tbfdeq� ilpp�^cqbo� cobbwb+avfkd�

^ka�qebk�`loob`qba�clo�jlfpqrob�^cqbo�aovfkd�fk�^k�lsbk�^q�

/.3.`� clo�02�elrop,

/)-'.� Ihej[_d�gkWb_jo�WiiWoi

Pmb`fcf`�doltqe� o^qbp� &PDO'� tbob�`^i`ri^qba�_v� qeb�

clojri^�lc�T^iqlk�bq� ^i,� &/762_',� Cbba�bccf`fbk`v� &CB'� t^p�

`^i`ri^qba�_v�tbq�tbfdeq�d^fk� &d+cfpe%J� afsfaba�_v� cbba�

`lkprjba� &d+cfpe(�^p+cba�_^pfp',� Molqbfk�bccf`fbk`v�o^qfl�

&MBO'� t^p� YWbYkbWj[Z�^p�tbfdeq�d^fk� &d'� afsfaba�_v�molqbfk�

fkq^hb� &d',� Kbq�molqbfk�o^qfl� &KMO'� t^p� `^i`ri^qba�_v� qeb�

bnr^qflk�8

tbfdeq� d^fk� &d'� Tbfdeq� ilpp� #]$
lc� qeb� qbpq�dolrm� )� lc� qeb�molqbfk� cobb�dolrm�
tbfdeq� lc�molqbfk�`lkprjba�_v� qeb�qbpq� dolrm� &d'

Jbq� molqbfk� rqfifw^qflk� &KMR'� t^p� YWbYkbWj[Z�_v� qeb�

bnr^qflk�8

?lav�kfqoldbk� ?lav�kfqoldbk� cfpe
qbpq� cfpe� &d'� +� cba�^�molqbfk� cobb�afbq� &d'� u� /..

Kfqoldbk�`lkprjba� &d'� _v�qeb�qbpq� cfpe

Pilmb� ^pp^vp�tbob�abqbojfkba�_v�obdobppflk�^k^ivpfp� &Ebdpqba
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^ka�@e^kd�/7439� J^o`e�bq�^i,� /7639� J`@^iirj�^ka�Efddp� /767'�,

/)-)/� LjWj_ij_YWb�fheY[Zkh[i

Afccbobk`bp� ^jlkd�jb^kp� lc� qeb�doltqe�m^o^jbqbop�tbob�

^ppbppba�rpfkd�^� qtl+t^v�o^kaljfwba�_il`h�>KLS>,� Qeb�

_il`hfkd�s^of^_ib�t^p� q^kh�olt,� J^fk�bccb`qp� fk� qeb� :GHO:�

tbob� cfpe�jb^i� ^ka�afbq^ov�molqbfk�ibsbi,� Tebob�

^mmolmof^qb*� ql�jbbq� obnrfobjbkqp� clo�bnr^i�s^of^k`bp*� a^q^�

tbob� qo^kpclojba�rpfkd� qeb�^o`pfk�-v� &.:V:/'� lo� ild,�

qo^kpcloj^qflk�_bclob�pq^qfpqf`^i� ^k^ivpfp,� Afccbobk`bp�

^jlkd�m^o^jbqbo�jb^kp�tbob�^ppbppba�^q� qeb� 3#� mol_^_fifqv�

ibsbi� _v�Pqrabkq�Kbtj^k+Hbrip�jriqfmib�`ljm^ofplk�mol`barob�

&Pqbbi� ^ka�Qloofb� /74.',� Qeb�mlliba�pq^ka^oa�absf^qflk�t^p�

`^i`ri^qba�colj�qeb�jb^k�pnr^ob�boolo�lc� qeb�^k^ivpfp� lc�

s^of^k`b� clo�^k�bpqfj^qb�lc� qeb�lsbo^ii� s^of^qflk� fk� qeb�

m^o^jbqbo,� >ii�jb^kp�^ka�pq^ka^oa�boolop�mobpbkqba� fk� qeb�

q^_ibp� ^ob�rkqo^kpclojba,

Pilmb�^pp^vp� &Ebdpqba�^ka�@e^kd� /743'� tbob� abqbojfkba�

_v�qeb� obdobppflk�lc�_lav�molqbfk�d^fkp� #]+�\_i^�å'� lo� tbfdeq�

d^fkp� &d+cfpe�ã'� lk�molqbfk� fkq^hb� &d+cfpe�%',� Qeb�

obdobppflkp� fk`iraba�qeb� fkcloj^qflk� colj�qeb� cfpe� cba�qeb�

molqbfk� cobb�afbq,� Pq^qfpqf`^i�afccbobk`bp� ^jlkd� pilmbp�

tbob�^``bppba�_v�P`ebcc|%p�jriqfmib�`ljm^ofplk�^q� qeb� 3#�

mol_^_fifqv� ibsbi� &Pqbbi� ^ka�Qloofb� /74.',� Pq^qfpqf`^i�

^k^ivpfp�t^p� mboclojba�rpfkd� PVPQ>Q� &Pvpq^q*� Fk`,*� /6..

1/



Peboj^k�>sb,*� Bs^kpqlk*� FI',

/).� K[ikbji

Qebob�tbob�pfdkfcf`^kq� afccbobk`bp�^jlkd�jb^kp�lc� qeb�

`ebjf`^i� `ljmlpfqflk�lc� qeb�s^oflrp� cfpe�jb^ip� &Q^_ib�SFFF*�

m^db�22',� Qeb�jlfpqrob�`lkqbkq�lc� qeb�cfpe�jb^ip� o^kdba�

colj�0,5� ql� 6,2#,� Qeb�molqbfk�`lkqbkq�lc�eboofkd�jb^i� /�

&61,5#'� t^p� efdebo�qe^k� qe^q� lc� qeb�lqebo� cfpe�jb^ip,� Qeb�

afccbobk`b� fk�qeb�`ebjf`^i� `ljmlpfqflk�lc� qeb�cfpe�jb^ip� `^k�

_b�^qqof_rqba�ql�qeb�^jlrkq� lc� obpfar^i� ifmfa�^ka�jlfpqrob�

mobpbkq� fk� qebpb�jb^ip,� Molqbfk*� bumobppba�lk�^�jlfpqrob�

^ka� ifmfa�cobb�_^pfp*� o^kdba� colj�70� ql�66#,� Dbkbo^iiv*� qeb�

mol`bppfkd�`lkafqflkp� clo� cfpe�jb^ip�j^v�s^ov�^jlkd� cfpe�

jb^i�mi^kqp�^ka�^jlkd�_^q`ebp�tfqefk�^�molar`qflk� c^`fifqv,�

<edi[gk[djbo�qeb�buqbkq� lc� ifmfa�objls^i�^ka�aovfkd�lc� qeb�

cfpe�jb^ip�molar`ba�afccbop,

Qebob�tbob�pfdkfcf`^kq� afccbobk`bp� fk�^jfkl�^`fa�

`ljmlpfqflk�^jlkd�qeb�afccbobkq� cfpe�jb^ip� &Q^_ib� FU*� m^db�

25',� Eboofkd�jb^i� /�t^p� pfdkfcf`^kqiv�iltbo� fk�`vpqbfkb�

qe^k� qeb�lqebo� qtl� cfpe�jb^ip,� Tebk�^jfkl�^`fa�`ljmlpfqflk�

t^p�bumobppba�lk�^�mbo`bkq^db�lc� qeb�molqbfk� &>mmbkafu�D*�

m^db� /00'� �̂ iltbo� ivpfkb�`lkqbkq�t^p� pbbk� fk�eboofkd�jb^i� /�

`ljm^oba� ql�qeb�ej^[h� cfpe�jb^ip,� Qebpb�afccbobk`bp� fk�

^jfkl�^`fa�`ljmlpfqflk�`lria�_b�arb� ql�bccb`qp� lc�mol`bppfkd�

lo� j^[� cobpekbpp�lc� qeb�o^t�molar`q� rpba,� Qeb�lsbo�eb^qfkd
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lc� cfpe�jb^i� arofkd�aovfkd�^ka�lufa^qflk�lc� ^jfkl�WY_Zi�

arofkd�mol`bppfkd�^ka�pqlo^db�j^v�e^sb�`^rpba� qeb� ilpp�lc�

qebpb�^jfkl�^`fap,

Bs^ir^qflk�lc� qeb�molqbfk�nr^ifqv*� _v�`ebjf`^i� qbpqp�

&Q^_ib�U*� m^db�279� Q^_ib�UF*� m^db�30'*� t^p� abqbojfkba� fk�^k�

^qqbjmq� ql�bs^ir^qb� qeb�buqbkq�lc�molqbfk�a^j^db,� Qeb�>L>@�

^ka�Qloov�mbmpfk�afdbpqf_fifqv� qbpqp� o^khba� qeb� cfpe�jb^ip�

fk�loabo�lc� nr^ifqv�^p8� Klopb+IQ72Ä*� _bpq9� eboofkd�jb^i� 3*

fkqbojbaf^qb�^ka9� eboofkd�jb^i� /*� mllobpq,� Qeb�jriqfbkwvjb�

afdbpqf_fifqv�^ka�^s^fi^_ib� ivpfkb�o^khba� qeb�nr^ifqv�^p�8�

Eboofkd�jb^i� 3*� _bpq9� Klopb+IQ72Ä*� fkqbojbaf^qb�^ka�9� eboofkd�

jb^i� /�mllobpq,� Qeb�nr^kqfqv�lc�^s^fi^_ib� ivpfkb� fk� qeb�

cfpe�jb^ip�tbii� bu`bbaba�qeb�bpqfj^qba� ivpfkb� h[gk_h[c[dj� lc�

1,76#� lc� qeb�molqbfk� clo�>qi^kqf`� p^ijlk� &Pb`qflk� 0,2*� m^db�

05'� ^ka�qeb�obmloqba�s^irbp�lc� 1,5� ql� 4,/#� lc� qeb�afbq^ov�

molqbfk� pq^qba�clo�o^fk_lt�qolrq� &Hfj�^ka�H^vbp� /7609� Hbqli^�

,43.$)

Qeb�doltqe�lc�>qi^kqf`� p^ijlk� fk`ob^pba�fk� obi^qflk�ql�

afbq^ov�molqbfk� ibsbi� &Q^_ib�US9� Cfdrob� 3',� >ii� dolrmp�

ob`bfsfkd�2.#� molqbfk� fk�qebfo�afbq� e^a� pfdkfcf`^kqiv�

afccbobkq� &M:D,.3'� doltqe�o^qbp� colj�b^`e�lqebo,� Tebk� qeb�

afbq^ov�molqbfk�`lk`bkqo^qflk�t^p�^q� 2.#� cfpe� cba�Klopb+�

IQ72Ä�d^fkba�^mmolufj^qbiv� /.#� ^ka�/6#�jlob�tbfdeq� qe^k� \_i^�

lk�qeb� lqebo�jb^ip,� Cfpe� cba�Klopb+IQ72Ä�d^fkba�

^mmolufj^qbiv�06#� ql�16#�jlob�tbfdeq� j^Wd� cfpe� cba� qeb�lqebo�

cfpe�jb^ip� ^q� 06#�afbq^ov�molqbfk,� Jlopb+IQ72Ä�peltba
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pfdkfcf`^kqiv� &M<.,.3'� efdebo� MBO*� KMO*� ^ka�KMR�s^irbp�^q�

/4#�^ka�efdebo�MBO�^ka�KMO�s^irbp� ^q� 06#�afbq^ov�molqbfk�

qe^k� qeb�lqebo� cfpe�jb^ip� qbpqba,� Qeb�_flildf`^i� qbpqp� clo�

molqbfk�nr^ifqv�`lkpfpqbkqiv�o^khba�qeb� cfpe�jb^ip� fk�loabo�

lc� nr^ifqv�^p8� Klopb+IQ72Ä*� _bpq9� eboofkd�jb^i�3*

fkqbojbaf^qb�^ka9� eboofkd�jb^i� /*� mllobpq,� Qeb�obi^qflkpefm�

_bqtbbk�MBO�^ka�afbq^ov�molqbfk�`lk`bkqo^qflk� clo�eboofkd�

jb^i� 3� obsb^iba�kl�alpb+abmbkabkq�m^qqbok� &Q^_ib�US*� m^db�

459� Cfdrob� 4',� Klopb+IQ72Ä�e^a�^�pfdkfcf`^kq� &M:.,.3'�

kbd^qfsb�`loobi^qflk� &o�;� +.,74'� clo�MBO�tfqe�qeb� o^kdb�lc�

afbq^ov�molqbfk�ibsbip�rpba,� ?v�`lkqo^pq*� MBO�s^irbp� clo�

cfpe� cba�afbqp� `lkq^fkfkd�eboofkd�jb^i� /�tbob�mlpfqfsbiv�

`loobi^qba�tfqe�afbq^ov�molqbfk�ibsbi� &o�;� .,40*� M;.,.6',

Qeb� cfpe� cba�Klopb+IQ72Ä�^q� 2.#� afbq^ov�fhej[_d�

mi^qb^rba�fk�qebfo�doltqe� &Cfdrob�3*� m^db�46',� Clo�qefp�

ob^plk� qefp� a^q^� colj�qefp� dolrm�lc� cfpe�tbob�klq� fk`iraba�

fk� qeb� pilmb�^pp^vp,� Qeb�pilmbp� clo�_lav�molqbfk�d^fk�

^d^fkpq� molqbfk�fkq^hb�tbob�`ib^oiv�afccbobkq� clo� qeb� cfpe�

jb^ip� &Q^_ib�USF'*� fkaf`^qfkd�afccbobkq�d^fkp�arb� ql�molqbfk�

plro`b� &cfpe�jb^i',� ?v�pilmb�^pp^v�mol`barobp� qeb� cliiltfkd�

pbnrbk`b� clo�molqbfk�nr^ifqv�bjbodba8� Klopb+IQ72Ä�<�eboofkd

jb^i� 3� <�eboofkd�jb^i� /,

Ibsbi� lc�molqbfk� fk�qeb�afbq�e^a�^� pfdkfcf`^kq� bccb`q�

&M:.,.3'� lk�_lav�`ljmlpfqflk� &Q^_ib�USFF',� >p�molqbfk�

`lk`bkqo^qflk� fk�qeb�afbq� fk`ob^pba�qeb�^jlrkq� lc�molqbfk� fk�

qeb�_lav� fk`ob^pba,� Qebob�t^p�^k�fksbopb�bccb`q�lk�_lav
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Q^_ib�USF,� Pilmb�o^qflp�lc� _lav�molqbfk�d^fkp� lo�tbfdeq�
d^fkp� ^d^fkpq�molqbfk� fkq^hb� clo�dolrmp� lc�>qi^kqf`� p^ijlk�
cba�s^oflrp� cfpe�jb^ip�^q�afccbobkq�molqbfk� ibsbip

Molqbfk�plro`b
Lbef[%�lc

_lav�molqbfk
Pilmb%�lc�

_lav�tbfdeq

Klopb+Iq72Ä Pilmb +)1,-V. .)2-bXW
PB�lc� pilmb +)+,4 +),01
Fkqbo`bmq
@loobi^qflk

+.�,/55 (+),4/

`lbccf`fbkq +)442 +)440
Obi^qfsb�pilmb #,++$ #,++$
O^khfkd / /

Eboofkd Pilmb +)0,1X -)304W
Jb^i� / PB�lc� pilmb +)+,/ +)+3/

Fkqbo`bmq
@loobi^qflk

(+)-34 (+)23,

`lbccf`fbkq +)442 +)442
Obi^qfsb�pilmb #3/$ &55'
O^khfkd 1 1

Eboofkd Pilmb .,347^ .)+4,W
Jb^i� 3 PB�lc� pilmb +)+,3 +),+2

Fkqbo`bmq
@loobi^qflk

(+)-2- (+)/3-

`lbccf`fbkq +)440 +)441
Obi^qfsb�pilmb #4.$ #3.$
O^khfkd 0 0

%�Qeb�pilmbp�m[h[�`^i`ri^qba�fk`irafkd�mlfkqp� l_q^fkba� colj�
dolrmp� lc� cfpe�cba�^�molqbfk� cobb�afbq,

A^q^� colj�qeb� cfpe�cba�Klopb+IQ72Ä�^q� 2.#�afbq^ov�molqbfk�
tbob�ljfqqba�colj�qeb�obdobppflk�^k^ivpfp� ql�jbbq� qeb�
obnrfobjbkqp� lc� ifkb^ofqv� clo�qeb�pilmb�^pp^v,

^+_�Pilmbp*� tfqefk� qeb� p^jb�`lirjk*� h[j� pe^ofkd�qeb� p^jb�
mlpqp`ofmq� ^ob�pfdkfcf`^kqiv�afccbobkq� &M:.,.39� P`ebcc|%p�
qbpq'�,
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Q^_ib�USFF,� ?lav�`ljmlpfqflk�lc�>qi^kqf`� p^ijlk� cba�afbqp�
`lkq^fkfkd�s^oflrp� cfpe�jb^ip�^q� afccbobkq� afbq^ov�molqbfk�
ibsbip

Molqbfk
Plro`b

Ihej[_d
Ibsbi
&#'

Jlfpqrobã�

&#'

Molqbfkã�

&#'

Ifmfa%�

&#'

>pe�%�

&#'

Klopb+IQ72Ä /4 2-)1W ,/)3Z 4)3W -)/W
-3 2-)2W ,0)4Y 4)+WXY -).W
/+ 2.)/W ,2)0W 2)0Y -)/W

Eboofkd�jb^i /� /4 2-)-W ,0).Z 4)4W -)/W
-3 2.)+W ,0)3Y 3)3WXY -)/W
2. 2.),W ,1)4X 3)-XY -)/W

Eboofkd�jb^i 0� ,1 2-)0W ,0)�BZ 4)3W -)/W
-3 2-)/W ,0)2Y 7�,�1�̂ _ -).W
2. 2.),W ,2).W 6�,�L_` -)/W

Molqbfk� cobb . 22)+X ,/)-[ _�,�Fa 0�,�6�_

Mlliba�PA% .�,�3 .,0 q'�,�_ N)q/

å�Bumobppba�^p� ^�mbo`bkq^db�lc� qeb�p^jmib� &^p+fp�_^pfp'�,

Pnr^ob�ollq� lc� qeb�^mmolmof^qb�jb^k�pnr^ob�boolo� colj�qeb�
^k^ivpfp�lc� s^of^k`b,

?lav�`ljmlpfqflk� &^p+fp�_^pfp'� ^q� qeb�_bdfkkfkd�lc� qeb�
bumbofjbkq�t^p8� jlfpqrob*� 53,5#9� molqbfk*� /3,7#9� ifmfa*
4,/#� ^ka9� ^pe*� 0,2#,

W([)� Jb^kp� &k;1'*� tfqefk� qeb�p^jb�`lirjk*� klq� pe^ofkd� qeb�
p^jb�mlpqp`ofmq�^ob�pfdkfcf`^kqiv�afccbobkq� &M� .,.3',
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b_f_Z�ijeh[i'� Wi�Z_[jWho�fhej[_d�b[l[b� _dYh[Wi[Z�XeZo� b_f_Z

ibsbip� ab`ob^pba,� Qebob�t^p�kl�bccb`q� lc�molqbfk�ibsbi� lo�

plro`b�lk�_lav�jlfpqrob�lo�^pe�ibsbip,� Jloq^ifqv�clo� qeb�

bkqfob�bumbofjbkq�Z_Z�klq� bu`bba�/#�lc� qeb�bkqfob�mlmri^qflk�

lc� cfpe,

/)/� =_iYkii_ed

GXhi[(EM4/v�ikffehj[Z�[nY[bb[dj�]hemj^�WdZ�^_]^bo�

[\\_Y_[dj�fhej[_d�kj_b_pWj_ed�YecfWh[Z�je�j^[�^[hh_d]�c[Wbi�

qbpqba�ebob,� Eboofkd�c[Wb� 3� e^a�^jfkl�^`fa�`lk`bkqo^qflkp�

j^Wj� m[h[�^_]^[h�j^Wd�j^ei[�\eh�Gehi[(EM4/v� #MWXb[� BQ'� fW][

25'*� vbq� qeb�doltqe�lc� cfpe�cba�eboofkd�jb^i� 3�mWi�

pfdkfcf`^kqiv� ibpp*� prddbpqfkd� j^Wj� qeb�^s^fi^_fifqv�lc� qeb�

Wc_de�^`fap�jfdeq�e^sb�_bbk�^ccb`qba,� @ltbv�bq� ^i*� &/750'�

l_pbosba� qe^q� cobbwb+aofba�^ka�ilt�qbjmbo^qrob�aofba� &1.}@'�

`la�jb^ip�tbob�^ijlpq� fabkqf`^i� fk� qebfo�bppbkqf^i� ^jfkl�

^`fa�`lkqbkqp*� vbq� qebv�prmmloqba�afccbobkq� ]hemj^�o^qbp� fk�

mi^f`b,� J`@^iirj�^ka�A_]]i� &/767'� tlohfkd�tfqe�`efkllh�

p^ijlk� clrka� qe^q� cobbwb+aofba�mliil`h�^ka�brme^rpffa�jfu�

]Wl[�X[jj[h�]hemj^�hWj[i� j^Wd� \h[[p[(Zh_[� ^[hh_d])� M^[o�

j^ek]^j� j^Wj'� X[YWki[�m^eb[�^[hh_d]�mWi� ki[Z'� iec[�e\� j^[�

_dj[]kc[djWb� fhej[_di�cWo� c̀ej� jn][c�Wii_c_bWj[Z

`ljmibqbiv,� Qefp�t^p� dej� qeb�ob^plk�clo� qeb�afccbobk`bp� fk�

doltqe� o^qbp� fk�qefp� pqrav*� pfk`b�telib� cfpe�m[h[�rpba�fk�

molar`qflk�lc� ^ii� qeb� cfpe�jb^ip,
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Mj5� _i�m[bb�[iXWXb_i^[Z� ĵ Wj5� [nY[ii_l[�^[W_� YWd�YWki[�

i[l[h[� beii�e\�fhej[_d�gkWb_jo� #FWhY^�[j� Wb)� ,4116� LeWh[i� [j

^i,� /75/9� Q^oo�WdZ�?fbiv� /7509� J^o`e�WdZ�Ef`hifkd� /760',�

Klopb+IQ72Ä�fp�j^ab� colj�cobpe�j^qbof^i� WdZ� fp�aofba�tfqe�

qbjmbo^qrobp� ibpp� j^Wd�6. @,� Qeb�jme�eboofkd�c[Wbi� rpba�

tbob� pqb^j+aofba�molar`qp�WdZ�aovfkd�qbjmbo^qrobp� `lria�e^sb�

o^kdba� colj�6.� je�,++t<)� A^j^db� ql�bppbkqf^i� ^jfkl�^`fap�

j^v�^ofpb� colj�qeb� cloj^qflk�lc� `olpp+ifkh^dbp�m^_Y^�YWd� klq�

_b�_olhbk�_v�afdbpqfsb�bkwvjbp� &?bkabo�/750'*� lufa^qflk�lc�

^jfkl�^`fap*� bpmb`f^iiv�jbqeflkfkb*� `vpqbfkb*� WdZ� qovmqlmif^k�

&A^sfabh�bq*� ^i,� /77.'*� lo�ob^`qflk�lc� b_f_Z�lufa^qflk�

molar`qp�tfqe�^jfkl�^`fap� &D^oakbo� /7579� Kfbipbk� bq� ^i*

/7639� A^sfabh�bq� ^i,� /77.'�,� Qefp�a^j^db�mWi�^ipl� pifltk� _v�

pljb�lc� qeb� `ebjf`^i� qbpqp� rpba� ql�jb^prob� qeb� molqbfk�

gkWb_jo�lc� qebpb� cfpe�jb^ip,

Klq� ^ii� lc� qeb� `ebjf`^i� qbpqp� clo�molqbfk� nr^ifqv�

o^khba�qeb� cfpe�c[Wbi� fk� qeb� p^jb�loabo�lc� gkWb_jo�^p� qeb�

_flildf`^i� ^pp^vp� WdZ�qeb�rpb�lc� lkiv�qeobb� cfpe�jb^ip�

ifjfqba�qeb�`lk`irpflkp� qe^q� `lria�_b�ZhWmd)� Qlq^i�

^dobbjbkq� fk� qeb�o^khfkd�lc� qeb� cfpe�jb^ip� ^jlkd� qeb�s^oflrp�

qbpqp� rpba�ql�jb^prob�molqbfk�nr^ifqv�t^p� klq� bumb`qba,� Qeb�

lWh_eki� `ebjf`^i� qbpqp�jb^proba�afccbobkq� bibjbkqp� lc� qeb�

nr^ifqv�lc�molqbfk� fk� qeb� cfpe�jb^ip,� Qeb� fô�sfqol�

afdbpqf_fifqfbp� &mbmpfk�^ka�jriqfbkwvjb'� jb^proba�lsbo^ii�

^jfkl�WY_Z�^s^fi^_fifqv,� Qeb� j[ij� clo�^s^fi^_ib� ivpfkb� fp�

rpbcri� clo�qeb�jb^probjbkq� lc� molqbfk�gkWb_jo�edbo�m^[d
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ivpfkb� fp� qeb� cfopq� ifjfqfkd�^jfkl�^`fa�fk� qeb�molqbfk�lo�

cfk^i� afbq� &?bkabo� /760'�,� Qeoblkfkb�e^p�_bbk�`^i`ri^qba�ql�

_b�qeb� cfopq� ifjfqfkd�^jfkl�^`fa�fk�eboofkd�jb^ip�_v�qeb�

`ebjf`^i� p`lob�^ka�bppbkqf^i� ^jfkl�^`fa�fkabu� &Q^`lk�^ka�

G^`hplk� /7639� Ebmebo�/766'�,� Qelpb�`^i`ri^qflkp�tbob�_^pba�

lk�qeb�rpb�lc� afbq^ov�bppbkqf^i� ^jfkl�^`fa�obnrfobjbkqp�lc�

o^fk_lt�qolrq� lo�qeb�^jfkl�^`fa�m^qqbok�lc�telib� cfpe�bddp�

^p� qeb� obcbobk`b�molqbfk,

Qeb�obi^qflkpefm�_bqtbbk� MBO�^ka�afbq^ov�molqbfk�

`lk`bkqo^qflk� clo�eboofkd�jb^i� 3� obsb^iba�kl�alpb+abmbkabkq�

m^qqbok� &Cfdrob� 4*� m^db�5.',� Qefp�t^p�rkifhb� qe^q� obmloqba�

clo�o^qp� &Ebdpqba�^ka�@e^kd�/743'� ^ka�`efkllh�p^ijlk�

&J`@^iirj�^ka�Efddp� /767'�,� >�ob^plk� clo�qefp� `lria�_b�arb�

je� qeb� o^kdb�lc�molqbfk�`lk`bkqo^qflkp� rpba� clo� qefp� cfpe�

jb^i� ^p�Klopb+IQ72Ä�^ka�eboofkd�jb^i� /�e^a�alpb+abmbka^kq�

m^qqbokp,� Qeb� cfpe� cba�Klop`+IQ72Ä�^q� 2.#�afbq^ov�molqbfk�

peltba�abm^oqrob�colj�ifkb^ofqv� cliiltfkd�qeb�mol`barob� clo�

j^[�ibef[�WiiWo� #A[]ij[Z�[j�Wb)� ,413$)� ?eh� j^Wj� h[Wied�j^[�

XeZo�fhej[_d�]W_d�WdZ�m[_]^j� ]W_d�\eh�j^_i�]hekf�e\� \_i^�mWi�

objlsba� colj�qeb�obdobppflk�^k^ivpfp,� Qefp�abm^oqrob� colj�

ifkb^ofqv� `lria�_b�arb�ql� j^[�pfdkfcf`^kqiv� &M:.,.3'� i^odb�

Z[Yh[Wi[�_d�fhej[_d�[\\_Y_[dYo�j^Wj� eYYkhh[Z�m_j^�j^[�

_dYh[Wi_d]� b[l[b�e\�fhej[_d� _d�j^[�Z_[j� \eh�Gehi[(EM4/v)

M^_i� Z[Yh[Wi[� _d�fhej[_d�[\\_Y_[dYo�YekbZ�X[�Zk[�je�W�

h[bWj_l[bo�bWh][h�Wcekdj�e\�fhej[_d�ki[Z�\eh�cW_dh[dWd[[�

h[gk_h[c[dji� eh�YWjWXeb_ic�\eh�[d[h]o�fkhfei[i� _d[j[WZ�e\
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molqbfk�pvkqebpfp,� Qeb�`loobi^qflk�`lbccf`fbkqp� l_q^fkba�

\eh�[WY^�ibef[� #MWXb[�QOB'� fW][�2,$'� m_j^� j^[�ZWjW� h[cel[Z

clo� cfpe� cba�Klopb+IQ72Ä�Wj� 2.#�afbq^ov�molqbfk*� fkaf`^qba�

qe^q*� rkabo�qeb�`lkafqflkp�lc� qeb�mobpbkq� pqrav*� qeb�

obi^qflkpefm�_bqtbbk�molqbfk�d^fk� WdZ�molqbfk� fkq^hb�

p^qfpcfba� qeb� obnrfobjbkqp� clo� b_d[Wh_jo� fk� �̂ pilmb�^pp^v�

&Ebdpqba�bq� ^i,� /746',� Ifkb^ofqv�t^p� bs^ir^qba�_v� qeb� rpb�

lc�loqeldlk^i� `lkqo^pqp�^ka�sfpr^i� bu^jfk^q�flk�lc� obdobpp�rkf�

ifkbp,� >�ifkb^o�h[bWj_edi^_f�_bqtbbk�molqbfk� fkq^hb�^ka�

_lav�molqbfk�d^fk�e^p� _bbk� peltk� fk�mobsflrp� cfpe� pqrafbp�

&Klpb� /7419� Ft^q^� /75.9� Dbohfkd� /75,/9� Ov`eiv� /76.9� J`@^iirj�

^ka�Efddp� /767',� Qeb� pilmb�^pp^v� clo�_lav� molqbfk�d^fkp�

^d^fkpq� molqbfk� fkq^hb�tbob� �̂ _bqqbo�bpqfj^qb�lc� fhej[_d�

gkWb_jo� qe^k�tbob�_lav�tbfdeq� d^fkp�^d^fkpq� f_�e\�[_d� fkq^hb�

&J`@^iirj�WdZ�Efddp� /767',� :bj^ek]^�qeb� pilmb�^pp^v� rpfkd�

tbfdeq� d^fkp� o^khba� qeb�nr^ifqv�lc� qeb� cfpe� c'�(')j�̀�i� f�BI�~� p,fj̀ �

Wi� j^[� ibef[�WiiWo�ki_d]�fhej[_d� _djWa['� j^[h[�m[h[�de�

pfdkfcf`^kq� afccbobk`bp� ^jlkd� qeb� ibef[i� clo� t%fniff� d^fkp�

^d^fkpq� fhej[_d�fkq^hb*� qerp� prddbpqfkd� de�afccbobk`b� fk� qfk�

molqbfk�nr^ifqv�lc� qeb�Z_\\[h[dj� \_i^�jb^ip� qbpqba,

Fq� `^k�_b� pbbk� colj�qeb�XeZo�`ljmlpfqflk�a^q^� j^Wj� ^p�

afbq^ov�molqbfk�ibsbi� fk`ob^pba�pl�afa�_lav�molqbfk� ibsbip�

tefib�_lav� ifmfa� ibsbip�tbob�kbd^qfsbiv� `loobi^qba,� M^_i�

fkaf`^qbp� j^Wj� tebk� qeb�molqbfk-bkbodv�o^qfl� fk`ob^pba�jlob�

bkbodv�t^p� rpba� \eh�qeb�^``obqflk�lc�molqbfk�^ka� ibpp� clo�

ifmfa�pvkqebpfp,� Qefp�e^p� ^ipl�_bbk�peltk� ql�l``ro� fk
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o^fk_lt�qolrq� &Ibb�^ka�Mrqk^j�/751'� ^ka�`e^kkbi� `^qcfpe�

#IW][�WdZ�:dZh[mi� ,42.$)

Qeb�obpriqp�lc� qefp�bumbofjbkq� fkaf`^qb�qe^q� qeb�

molqbfk�nr^ifqv�lc� qeb�@^k^af^k� cfpe�c[Wbi� qbpqba�t^p�klq�

bnr^i� ql�qe^q� lc�Klopb+IQ72Ä,� Qeb�mbmpfk�^ka�jriqfbkwvjb�

afdbpqf_fifqfbp� o^khba�qeb� cfpe�jb^ip� fk� qeb� p^jb�loabo�^p�

qeb�_flildf`^i� qbpqp*� _rq� qeb�_flildf`^i� qbpqfkd�lc�

cbbapqrccp� ql�abqbojfkb�molqbfk�nr^ifqv� fp� ob`ljjbkaba�^p�

qeb� cfk^i�jbqela�lc� `ljm^ofplk,
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ibsbip'� #<^e�^ka�H^rpefh�/77.',� >mm^obkq� ^ka� qorb�

^s^fi^_fifqfbp� lc� ^jfkl�^`fap� colj�pbsbo^i� `ljjlk� cbba�

fkdobafbkqp� e^sb�_bbk�Z[j[hc_d[Z�clo�`e^kkbi� `^qcfpe� &Tfiplk�

bq�^i,� /76/'*� `ljjlk�`^om� #^eiiW_d�WdZ�G^rk`bv� /767'*� ^ka�

o^fk_lt�qolrq� &Efiqlk�^ka�Pifkdbo� /764'�,

Fk� cfpe*� qeb�`liib`qflk�lc� cb`bp� obnrfobp�jr`e�bccloq,

>�jbqela�clo�nr^kqfq^qfsb� pbm^o^qb�`liib`qflk�lc�jbq^_lif`�

bu`obqflkp� colj�fkafsfar^i� cfpe�e^p�_bbk�absbilmba� &Mlpq� bq�

^i,� /7439� Pjfqe�/75/',� Qefp�jbqela�e^p� qeb�afp^as^kq^db�lc�

qeb�kbba�clo� pmb`f^i� bnrfmjbkq*� qeb�kb`bppfqv�lc� clo`b�

cbbafkd�WdZ� qeb�mevpflildf`^i� pqobpp�`^rpba�_v�`lkcfkbjbkq,�

Ql�lsbo`ljb� qeb�afp^as^kq^dbp�jbkqflkba*� fkafob`q�jbqelap�

clo�nr^kqfcvfkd� cb`^i� lrqmrq�e^sb�_bbk�rpba*� qebpb�

bumbofjbkqp� cobnrbkqiv�rpb�^k�fkboq�j^ohbo�pr_pq^k`b*�

kloj^iiv�`eoljf`�pbpnrflufab*� fk`iraba�fk�qeb�afbq,� Fc�

p^jmibp� lc� cb`bp�^ob�q^hbk�_v�pqofmmfkd*� qebob� fp� qeb�a^kdbo�

lc� fkqbocbofkd�tfqe�afdbpqfsb�mol`bppbp� fk�qeb�efkadrq� ^ka�

qerp�vfbiafkd�^oqfcf`f^iiv�ilt�cfdrobp� clo�afdbpqf_fifqv�

&>rpqobkd� /756',� Lk� qeb�lqebo�e^ka*� clo� cb`bp� slfaba�fkql�

qeb�t^qbo�^� `lkpfabo^_ib� ib^`efkd�j^v�l``ro�tef`e�j^v�ib^a�

ql�pboflrp� lsbo+bpqfj^qflkp� lc� afdbpqf_fifqv� &Tfkabii� bq� ^i,�

/7569� @elr_boq� bq� ^i,� /757',� @ljm^o^qfsb�abqbojfk^qflkp� lc�

afdbpqf_fifqv� \hec�pqofmmba�lo�kbqqba�cb`bp� fk�jlpq� `^pbp�

obpriqba�fk�efdebo�s^irbp� colj�kbqqba�cb`bp*� rpr^iiv� /.�

mbo`bkq^db�rkfqp�efdebo� &Fk^_^�bq� ^i,� /7409� Tfkabii� bq� ^i,�

,4236� <^e�WdZ�Lb_d][h�,424$)
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M^[�fh[i[dj� ijkZo�mWi�Z[i_]d[Z�je�c[Wikh[� j^[�WffWh[dj

^ka�qorb�^s^fi^_fifqfbp�lc� ^jfkl�^`fap� ql�>qi^kqf`� iWbced�

colj�3� cfpe�c[Wbi�molar`ba�fk�>qi^kqf`�<WdWZW)� >�pb`lka�

l_gb`qfsb�t^p� ql�bs^ir^qb� qeb�afccbobk`b�_bqtbbk�j^kr^i�

pqofmmfkd�^ka�i[Z_c[djWj_ed�Yebb[Yj_ed�lc� cb`bp� & Drbime�

pvpqbj � +�@el� bq� ^i,� /753'� lk� qeb�Z[j[hc_dWj_ed�lc� ^jfkl�

^`fa�^s^fi^_fifqfbp,� Qeb� cfpe�jb^ip� qbpqba�tbfb9�

Klopb+IQ72*� qtl�ij[Wc(�^ka�lkb� ci^jb+aofba� ^[hh_d]� jb^i*�

jbke^abk�jb^i*� ^ka�^k`elsv�jb^i,

0)-� FWj[h_Wbi�WdZ�F[j^eZi

Bumbofjbkq^i� Z_[ji�tbob� clojri^qba� &Q^_ib� USFFF'� clo�

qeb�abqbojfk^qflk�lc�^jfkl�^`fa�^s^fi^_fifqfbp� rpfkd� cfpe�

jb^i� ^p� qeb� plib�fhej[_d� iekhY[)� Qeb� cfpe�c[Wbi� rpba�tbob8�

eboofkd�jb^ip� /*� 3*� ^ka�4*� jbke^abk�jb^i*� WdZ�^k`elsv�c[Wb)�

Eboofkd�jb^i� 4�t^p�^� ci^jb+aofba�cfpe�jb^i*� ^ii� ej^[h� cfpif�

jb^ip� rpba�tbob�pqb^j+aofba,� Qeb� cfpe�c[Wbi�tbob� `lj_fkba�

tfqe�fkh_\_[Z� fkdobafbkqp� ^ka�Y^hec_Y�lufab�t^p� ^aaba�^p� ^k�

fkboq� j^ohbo,� Qeb� qbpq� cfpe�jb^ip�tbob� _dYehfehWj[Z� î,�

23,.#� lc� qeb�afbq� #Wi(\[Z�_^pfp',� >�molqbfk+cobb� afbq� t^p�

j^ab�_v� fk`lomlo^qfkd�Wbf^W(Y[bbkbei[�^q� 23,.#�lc� qeb�afbq*�

fk�mi^`b�lc� cfpe�jb^i,
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Q^_ib�USFFF,� @ljmlpfqflk�lc� qeb�bumbofjbkq^i� afbqp�rpba�clo
qeb�abqbojfk^qflk�lc�^jfkl�^`fa�^s^fi^_fifqfbp

Bd]h[Z_[dji #� &^p+cba�_^pfp'
@lok� pq^o`e ,+)1
Abuqofk ,+)+
A+Dir`lpb 1)+
Sfq^jfk�mobjfu% -)+
Jfkbo^i�fh[c_n" 2�,�.
@elifkb�`eilofab .,0
<^hec_Y�lufab .,5
Eboofkd�lfi ,+)+
@bircfi%% //,3
Qbpq�molqbfk /0)+

â�Sfq^jfk�mobjfu�prmmifba�qeb�cliiltfkd� &jd�lo� iR+hd%[�afbq'�8�
Sfq^jfk� >*� 6...� iR9� Sfq^jfk�A[*� 2...� iR9� Sfq^jfk�B*� 1..� iR9�
Sfq^jfk�H� &jbk^aflkb�plafrj�_fprimefqb'*� 2.9� qef^jfk�E@i*
3.*� of_lci^sfk*� 5.9� a+`^i`frj�m^kqlqebk^qb*� 0..9� _flqfk*
/,39� clif`�^`fa*� 0.9� Sfq^jfk� .,/39� kf^`fk*� 1..9
mvofalufk�E@i*� 0.9� ^p`lo_f`�^`fa*� /0..9� fklpfqli*� 2..9�
_rqvi^qba�evaoluvqlirbkb*� /3�^ka9� _rqvi^qba�evaoluv^kfplib*�
/3,

%%�Jfkbo^i�mobjfu�prmmifba� #c](a]"%�afbq'8� JkPL[+EgL*� /01,/9
I[L+`(2A'+'� -/3)36� <kL+`(0A'+'� .4)/6� SdLHV(OAVH'� ..+)/6�
F]L+)'(2A'+'� /+/+)/6� DB'� 1)0/6� GWVL[H)'� -),46� <e<bV(@AVH'� 1+)06�
GWZ'� -0++6� GW?'� 4)416� <WA`IHC(AVH'� ,-,406� DAVIHV'� 1024)

%%�>ime^+`biirilpb� &RP�?fl`ebjf`^i� @lomlo^qflk*� @ibsbi^ka*�
Lefl'�,
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0)-),� >nf[h_c[djWb�Z[i_]d�WdZ�\_i^�h[Wh_d]�ioij[ci

J^kr^i� Pqofmmfkd8� qeobb�erkaoba�^ka�pfuqv� iWbced'

^sbo^db�tbfdeq� 2-),y,.)3�d� &PA'*� tbob�o^kaljiv�^iilqqba�ql�

/0� `fo`ri^o�e%�Fafkd�q^khp,� B^`e� q^kh�t^p� prmmifba�tfqe�

cobpe�t^qbo�tfqe�^k�^sbo^db� qbjmbo^qrob�lc� /7,�1É/,6ã+%@� &PA'�

^q� ^mmolufj^qbiv�0� I+jfk�ã�^ka� cfpe�tbob� pr_gb`qba� ql� /0�

elrop� lc� ifdeq�^ka�/0�elrop�lc�a^oh,� Cfpe�tbob� cba� ql�

p^qf^qflk�qeobb�qfjbp� a^fiv,� >�molqbfk+cobb�afbq� t^p� cba� ql�

cfpe�fk�qtl� q^khp,� Qeb�molqbfk+cobb�afbq�t^p� cba� fk�loabo�

ql�abqbojfkb�bkaldbklrp� cb`^i�^jfkl�^`fap,� Afbqp�tbob�

o^kaljiv�^ppfdkba�fk�armif`^qb�ql�qeb� q^khp,

Qeb�bumbofjbkq� i^pqba� 1.� a^vp,� Lk�a^vp� /4*� 01*� ^ka� 1.*�

cb`bp�tbob�`liib`qba�_bqtbbk� 4� ql� 6� elrop� W\j[h� cbbafkd,�

Cb`bp�tbob�mlliba�clo�b^`e�q^kh,� Cfpe�tbob�^kbpqebqfwba�fk�

^� plirqflk�e\� 0+mebkluv�bqe^kli� &.,3�jI+I�%'� ^ka�dbkqib�

mobpprob�t^p� ^mmifba�colj�qeb�sbkqo^i� cfkp� ql� qeb�^k^i�

obdflk� ql� pqofm�qeb� cb`^i�j^qbof^i� fkql� �̂ `lkq^fkbo,� Cb`^i�

p^jmibp�tbob�pqloba�^q� (.+t<�rkqfi� rpba,

Pbafjbkq^qflk8� qtl�erkaoba�^ka� cloqv� p^ijlk*� ^sbo^db

tbfdeq� 71,5É2,5� d� &PA'*� tbob�o^kaljiv�^iilqqba�ql� 2� pbqp� e\�

Drbime�@V>N+0� afdbpqf_fifqv�pvpqbjp� &@el�bq� ^i,� /753',� B^`e�

pvpqbj�`lkpfpqba�lc� qeobb�q^khp�tfqe�^�Yecced�ao^fk� je�^�

cb`bp� pbqqifkd�`lirjk,� >WY^� q^kh�tfqefk�^� pbq� ebia�0.� cfpe�

^ka�t^p� prmmifba�tfqe� cobpe�t^qbo�tfqe�^k�^sbo^db�

qbjmbo^qrob�lc� /7,1É/,6ä@� &PA'� ^q� ^mmolufj^qbiv� &� E(c_d�"

*$



^ka�ikX`[Yj[Z�ql�/0�elrop�lc� ifdeq�^ka�/0� elrop�lc�a^oh,

Qeb� cfpe�tbob� cba�qeb� p^jb�bumbofjbkq^i�afbqp� ^p� qelpb�rpba�

clo�j^kr^i� pqofmmfkd,� Afbqp�tbob�o^kaljiv�^ppfdkba�ql� qeb�

q^khp� fk�qtl�orkp,� Qefp�t^p�arb�ql�qeb�ifjfqba�krj_bo�lc�

q^khp� ^s^fi^_ib,� Afbqp� /� qeolrde�2�tbob� cba�qebk�afbqp� 3*

4*� ^ka�qtl�pbqp�lc� qeobb�q^khp� clo�qeb�molqbfk+cobb�afbq,�

Cfpe�tbob� cba�ql�p^qf^qflk�qeobb�qfjbp� ^�a^v,

Qeb�bumbofjbkq� bWij[Z�12� a^vp,� Cfpe�tbob�^iiltba�ql�

^``ifj^qb�ql� qeb� q^khp�^ka�afbqp� clo�/3�a^vp,� Arofkd�qeb�

cb`^i� `liib`qflk�mbofla�cfpe�tbob� cba�1� qfjbp�a^fiv,� Qebv�

tbob� cba�ql� p^qf^qflk�qtf`b�WdZ�qebk�rkabo+cba�lk�qeb� i^pq�

cbbafkd�moflo� ql� cb`^i� `liib`qflk,� Cbbafkd�t^p� alkb� fk� qefp�

j^kkbo�ql�bifjfk^qb�^kv� cbba�t^pq^db,� Qeb�q^khp�^ka�

`liib`qflk� pvpqbj�tbob�`ib^kba�ql�objlsb�^kv�obpfar^i� cb`^i�

^ka� cbba�j^qbof^ip�moflo�ql�`liib`qflk�lc� cb`bp,� Cb`^i�

p^jmibp�tbob�`liib`qba�sf^� qeb�pbafjbkq^qflk�`lirjk�^cqbo�/0�

elrop,� Cb`^i� `liib`qflk�l``rooba�lk�a^vp� /4� qeolrde�/7*� qeb�

cbbafkd�^ka�`ib^kfkd�molql`li�t^p� cliiltba�lk�b^`e�

Yebb[Yj_ed�a^v,� Lk�a^v�0.*� afbqp�tbob�`e^kdba�^ka� cfpe�tbob�

^iiltba�ql�^agrpq� clo�/.� a^vp,� Lk�a^vp� 1/� qeolrde�12*� cb`^i�

p^jmibp�tbob�`liib`qba�cliiltfkd�qeb�^_lsb�molql`li,� Cb`^i�

p^jmibp� clo�b^`e�afbq�tbob�mlliba�^ka� colwbk�^q� +1.}@�rkqfi�

rpba,

*%



0)-)-� :dWboj_YWb�fheY[Zkh[i

Cb`^i� p^jmibp� colj�_lqe�bumbofjbkqp�tbob� cobbwb+aofba�

_bclob�^k^ivpfp,� Armif`^qb�p^jmibp�lc� qbpq� afbqp� ^ka� cb`^i�

j^qbof^i� colj�_lqe�bumbofjbkqp�tbob�pr_gb`qba�ql�`ebjf`^i�

&jlfpqrob�^ka�`orab�molqbfk'� ^ka�^jfkl�^`fa�^k^ivpbp� &^`fa�

^ka�^ih^if�evaolivpfp'� _v� qeb�jbqelap� abp`of_ba�b^oifbo� clo�

qeb� cfpe�jb^ip� &Pb`qflk� 1,0,0*� m^db�2.',� @eoljfrj�fk� qeb�

qbpq� afbqp� ^ka�cb`^i� p^jmibp�t^p�abqbojfkba�_v� qeb�mol`barob�

lc�>oqero� #,42+$)

>mm^obkq� ^jfkl�^̀ fa*�^s^fi^_fifqv� &>>>>'� t^p� `^i`ri^qba*�

^p�^�mbo`bkq^db*� _v�qeb� clojri^�lc�Tfiplk� bq� ^i,� &/76/'�,

Qorb�^jfkl�^`fa�^s^fi^_fifqv� &Q>>>'� t^p� `^i`ri^qba�_v�

`loob`qfkd� qeb�>>>>�a^q^� clo�bkaldbklrp� cb`^i� ^jfkl�^`fap*�

tef`e�tbob�abqbojfkba�colj�cfpe� cba�qeb�molqbfk+cobb�afbq*

0)-).� LjWj_ij_YWb�fheY[Zkh[i

Qtl+t^v�^k^ivpfp� lc�s^of^k`b�t^p�mboclojba�lk� qeb�

^mm^obkq� ^ka�qorb�^s^fi^_fifqfbp� clo�molqbfk�^ka� fkafsfar^i�

afbq^ov�^jfkl�^`fap,� Qeb�j^fk�bccb`qp� fk�qeb�>KLS>�tbob�

cfpe�jb^ip� ^ka�q^kh�obmif`^qb,� Afccbobk`bp�_bqtbbk�molqbfk�

^ka�fkafsfar^i� ^jfkl�^`fa�jb^kp�^jlkd� cfpe�jb^ip�tbob�

^ppbppba�_v�Pqrabkq� Kbtj^k+Hbrip�jriqfmib�`ljm^o^�plk�

mol`barob� &Pqbbi� ^ka�Qloofb�/74.'� ^q� qeb� 3#� mol_^_fifqv�

ibsbi,� Qeb�m^foba�q,+qbpq�t^p� rpba�ql�abqbojfkb�afccbobk`bp

*&



_b`tbbk�j^kr^i� pqofmmfkd�^ka� pbafjbkq^qflk�`liib`qflk� qlo�

molqbfk�^ka�fkafsfar^i� ^jfkl�^`fap,� M^fofkd�t^p� alkb�lk�

cfpe*� ^p� qeb�p^jb� cfpe�tbob�rpba�clo� qeb� qtl�`liib`qflk�

jbqelap,� Pq^qfpqf`^i� ^k^ivpfp�t^p�mboclojba�rpfkd�PVPQ>Q�

&Pvpq^q*� Fk`,*� /6..� Peboj^k�>sb,*� Bs^kpqlk*� UI',

0).� K[ikbji�WdZ�=_iYkii_ed

Qebob�tbob� pfdkfcf`^kq� afccbobk`bp� fk� qeb�`ebjf`^i�

`ljmlpfqflk�lc� qeb�s^oflrp� cfpe�jb^ip� &Q^_ib�SFFF*� m^db�22',�

Qeb�jlfpqrob�`lkqbkq�lc� qeb� cfpe�jb^ip� o^kdba� colj�0,5� ql�

/.,2#,� Qeb�molqbfk�`lkqbkq� lc�eboofkd�jb^i� /� &61,5#'� t^p�

efdebo� qe^k� qe^q� lc� qeb�lqebo� cfpe�jb^ip,� Bu`bmq� clo�

eboofkd�jb^i� 4� qeb� ifmfa�`lkqbkq�lc� qeb� cfpe�jb^ip� t^p� `ilpb�

ql�//#,� Jbke^abk�jb^i� ^ka�^k`elsv�jb^i� e^a�efdebo�^pe�

`lkqbkq� qe^k�^ii� qeb�eboofkd�jb^ip,� Qeb�afccbobk`b� fk� qeb�

`ebjf`^i� `ljmlpfqflk�lc� qeb� cfpe�jb^ip�t^p� ^qqof_rqba�ql�qeb�

^jlrkq� lc� obpfar^i� ifmfa�^ka�jlfpqrob�mobpbkq� fk� qebpb�

jb^ip*� ^iqelrde�pljb�afccbobk`b�`^k�_b�^qqof_rqba� ql� cfpe�

pmb`fbp,� Tebk� bumobppba�lk�^�jlfpqrob�^ka� ifmfa� cobb�_^pfp�

qebob�t^p� o^kdb�lc� 70� ql�66#�molqbfk� clo� qeb�eboofkd�jb^ip�

^ka�Klopb++IQ72Ä,� Jbke^abk�jb^i�^ka�WdY^elo�jb^i� e^p�

^mmolufj^qbiv�53#�molqbfk�bumobppba�lk�^�jlfpqrob�^ka�ifmfa�

cobb�_^pfp,� Qefp� iltbo�molqbfk� ibsbi� `^k�_b�bumi^fkba�_v�

qeb�efdebo�`lkqbkq�lc� ^pe�fk� qebpb� qtl�jb^ip,� Dbkbo^iiv*�

qeb�mol`bppfkd�`lkafqflkp� clo� cfpe�jb^ip�j^v�s^ov� ^jlkd� \_i^

*'



jb^i�molar`bop� ^ka�_bqtbbk�_^q`ebp�tfqefk�^�molar`qflk�

c^`fifqv�^ka�`lkpbnrbkqiv�qeb�buqbkq�lc� ifmfa�objls^i� ^ka�

^jlrkq� lc�aovfkd�afccbop,

Qebob�tbob�pfdkfcf`^kq� Z_\\[h[dY[i� fk�^jfkl�WY_Z�

`ljmlpfqflk�^jlkd�qeb�afccbobkq� cfpe�jb^ip� &Q^_ib� FU*� m^db�

25',� Eboofkd�jb^i� /� ^ka�^k`elsv�jb^i�tbob�pfdkfcf`^kqiv�

iltbo� fk�`vpqbfkb� qe^k� qeb�lqebo� cfpe�jb^ip,� >k`elsv�jb^i�

t^p�^ipl� ilt�fk�qovmqlme^k,� Eboofkd�jb^i� 3�t^p� iltbo� fk�

ivpfkb�qe^k�j^[�lqebo� cfpe�jb^ip,� Tebk�^jfkl�^`fa�

`ljmlpfqflk�t^p� bumobppba�lk�^�mbo`bkq^db�lc� qeb�molqbfk�

_^pfp� &>mmbkafu�D*� m^db�/00'� iltbo�ivpfkb�`lkqbkqp�^ob�pbbk�

fk�eboofkd�jb^ip� /� ^ka�4� `ljm^oba�ql�qeb�lqebo� cfpe�jb^ip,�

@vpqbfkb�`lkqbkq�t^p� ^ipl�iltbo� fk�eboofkd�jb^i� /� ^ka�

^k`elsv�jb^i� qe^k�qeb�lqebo�cfpe�jb^ip,� Qebpb�afccbobk`bp�

fk�^jfkl�^`fa�`ljmlpfqflk�`lria�_b�arb�ql�bccb`qp� lc�

mol`bppfkd�lo� qeb� cobpekbpp� lc� qeb�o^t�fheZkYj� rpba,� Qeb�

lsbo�eb^qfkd�lc� cfpe�jb^i�arofkd�aovfkd�^ka�en_ZWj_ed�lc�

^jfkl�^`fap� arofkd�mol`bppfkd�^ka�pqlo^db�j^v�e^sb�`^rpba�

qeb� ilpp� lc� qebpb�^jfkl�^`fap,

>mm^obkq�`orab�fhej[_d�afdbpqf_fifqv�YWbYkbWj[Z�tfqe�

s^irbp� l_q^fkba� colj�cb`bp�j^kr^iiv�pqofmmfkd� &Q^_ib�UFU'�

peltba�qe^q�Klopb+IQ72Ä�t^p�klq� pfdkfcf`^kqiv�efdebo�qe^k�

^kv�lc� qeb�eboofkd�jb^ip� qbpqba�_rq�t^p�efdebo�qe^k�bfqebo�

qeb�WdY^elo�^ka�jbke^abk�jb^ip,� Eboofkd�jb^i� 0�t^p�

pfdkfcf`^kqiv�efdebo� #I7+)+0$� qe^k�qeb�jbke^abk�jb^i� ^ka�

^k`elsv�jb^i,� Qeb� ilt�`orab�molqbfk�afdbpqf_fifqfbp� clo
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Q^_ib�UFU,� >mm^obkq�`orab�molqbfk�^ka�^jfkl�^`fa�^s^fi^_fifqfbp�`^i`ri^qba�tfqe
s^irbp�l_q^fkba�colj�cb`bp� `liib`qba�_v�j^kr^i� pqofmmfkd�lc� cfpe

Klopb+Iq72:qf

>jfkl
^`fa

,
Eboofkd� e]Y �f, Jbke^abk

jb^i
>k`elsv
jb^i
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Eboofkd�jb^i� /� ^ka�4�^ob�mlppf_iv�arb� ql�mol`bppfkd�bccb`qp,�

Fq� fp�tbii� bpq^_ifpeba�j^Wj� bu`bppfsb�eb^q� a^j^db�`^k�`^rpb�

pbsbob�a^j^db� ql�qeb�molqbfk�nr^ifqv� &Pl^obp� bq� ^i,� /75/9�

Q^oo�^ka�?fbiv�/7509� J^o`e�^ka�Ef`hifkd� /760',� @ltbv�bq� ^i,�
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colj�cfpe�tef`e�tbob�^`qfsbiv� cbbafkd,� Qefp�t^p� obi^qfsbiv�

b^pv� ql�abqbojfkb�_b`^rpb� cfpe�tef`e�tbob�klq� cbbafkd� e^a�

^ijlpq� kl�cb`^i�j^qbof^i�mobpbkq� ^ka�qeb�dobbk�`lilo�lc�

`eoljf`� lufab�`lria�klq�_b�abqb`qba,� >klqebo� plro`b�lc�

boolo�`lria�_b� qeb�^aafqflk�lc� rofkb� ql� qeb� cb`^i� p^jmibp�

arofkd�`liib`qflk,� Eltbsbo*� Clopqbo�^ka�Dliapqbfk� &/747'�

bpq^_ifpeba�qe^q�lkiv�^�pj^ii� co^`qflk�lc� qeb� jejWb� kfqoldbk�

bu`obqba�_v� cfpe�^mmb^op� fk� qeb�rofkb�^ka�Pjfqe� &/75/'� clrka�

qe^q�^_lrq� 6.#�lc�klk+cb`^i�t^pqb�kfqoldbk�t^p�bu`obqba�^p�

^jjlkf^� qeolrde�qeb�dfiip� lc� cfpe,� Qebobclob*� fc�

`lkq^jfk^qflk�lc� qeb� cb`^i� p^jmib�l``rooba� qeb�^jlrkq� lc�

kfqoldbk�`lkqof_rqba�_v�rofkb�`lria�_b�`lkpfaboba� ql�_b�

pj^ii*� ^ka�^ii� p^jmibp�e^sb� qeb�mlppf_fifqv�lc� [gkWb�

`lkq^jfk^qflk,
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>jfkl�^`fa�^k^ivpfp�lc� cb`bp� colj�cfpe� cba�molqbfk+cobb�

afbq�`liib`qba�_v�pbafjbkq^qflk�obsb^iba�abqb`q^_ib� ibsbip�

lc� dirq^jf`� ^`fa*� div`fkb*� ,ibr`fkb*� ^ka�molifkb�lkiv�

&>mmbkafu�E*� m^db�/01',� >ii�lqebo�^jfkl�^`fap�tbob�klq�

abqb`qba� fk�qeb� cb`bp� colj�cfpe�cba�qeb�molqbfk+cobb�afbq*�

qefp� prddbpq� qe^q� ib^`efkd�l``rooba�colj�qeb� cb`bp,� Clo�

qelpb�ob^plkp� qorb�`orab�molqbfk�^ka�^jfkl�^`fa�

^s^fi^_fifqfbp� `^i`ri^qba�colj�s^irbp� l_q^fkba� colj�cb`bp�

`liib`qba�_v� pbafjbkq^qflk�tbob�klq� q^_ri^qba�ebob� &>mmbkafu�

F*� m^db� /02',

Qeb�^s^fi^_fifqv�lc�^jfkl�^`fap� colj�cfpe�jb^ip�

molar`ba�fk�>qi^kqf`�@^k^a^�t^p�lkiv�pifdeqiv� ibpp� qe^k�qe^q�

G1� Klopb+IQ72Ä,� Qeb� /.#�afccbobk`b�_bqtbbk�s^irbp�

`^i`ri^qba� colj�cb`bp�l_q^fkba�_v�bfqebo�j^kr^i� pqofmmfkd�lo�

pbafjbkq^qflk�obmloqba�fk�qeb�ifqbo^qrob� &Tfkabii� bq� ^i,�

/7569� Pjfqe�bq� ^i,� /76.'� ^ka�t^p� l_pbosba�fk�qefp� pqrav,

Fk� ikccWho'� qebpb�a^q^� fkaf`^qb�qe^q�molqbfk�

afdbpqf_fifqv�^pp^v�e^p� ifjfqba�rpb�fk�cbba�clojri^qflk,�

>jfkl�^`fa�^s^fi^_fifqv�a^q^� clo�`ljjlk�cbbapqrccp� fp� kbbaba�

clo�qeb�jlpq� bccf`fbkq�rpb�lc� cbbapqrccp,� Fk�^aafqflk�qefp�

pqrav� peltba�qe^q� qeb� fkafsfar^i�^jfkl�^`fa�^s^fi^_fifqv�lc�

^� cbba� fkdobafbkq� fp� gk_j[�s^of^_ib�^ka�^�s^ifa�bpqfj^qb�lc�

bkaldbklrp�^jfkl�^`fa�bu`obqflk�^ob�kb`bpp^ov� clo�^k�

^``ro^qb� abqbojfk^qflk�lc� qorb�^jfkl�WY_Z�^s^fi^_fifqfbp,
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1)+� @>G>K:E�=BL<NLLBHG

>jfkl�^`fa�obnrfobjbkqp�e^sb�_bbk�bpqfj^qba� clo�`efkllh�

p^ijlk�^ka�o^fk_lt�qolrq� &Tfiplk�/767'� _rq� klq� clo�>qi^kqf`�

p^ijlk,� >�ivpfkb�obnrfobjbkq*� _^pba�lk�doltqe�obpmlkpb*� t^p�

^ppbppba�rpfkd�_olhbk+ifkb�^k^ivpfp� &Ol__fkp� bq� ^i,� /757'�

^ka�bpqfj^qba�ql�_b� /,77).,//#� &PB'� lc� qeb�afbq� #=F1$� lo�

1,76#� lc�qeb�molqbfk�^q� 3.#�molqbfk�fk�qeb�afbq� &AJ?',� >�

afbq^ov� ivpfkb� obnrfobjbkq�t^p�^ipl�bpqfj^qba�_^pba�lk�qeb�

lufa^qflk�lc�I+XR+[%(@Z�ivpfkb,� ?olhbk+ifkb�^k^ivpfp� lc�

lufafwba�I+XR+ @Zivpfkb�bpqfj^qba�qeb�afbq^ov� ivpfkb�

obnof,bjbkq� ql�_b�/,62).,/4#� &PB'� lc� qeb�afbq� &AJ?'� lo�1,46#�

lc� q,�,� molqbfk�^q� 3.#�molqbfk�fk� qeb�afbq� &AJ?'�,

Qeb�afccbobk`b�fk�qeb�obnrfobjbkq� ibsbip� bpqfj^qba�

rpfkd� qeb�afccbobkq�jbqelap� YekbZ�_b�arb� ql� qeb� pfwb�lo�^db�

lc� qeb� cfpe�rpba� clo�qeb�abqbojfk^qflk�lc� qeb� obnrfobjbkq,�

Qeb�lufa^qflk�qb`ekfnrb*� tef`e�fp�^k�^`rqb�jb^prob*� d^sb� ^�

iltbo�obnrfobjbkq� qe^k�qeb�doltqe�pqrav*� tef`e�t^p� �̂ `eolkf`�

jb^probjbkq� lsbo�^� i^odb�o^kdb�lc� pfwb� &2,5� ql� /0,5� d'� ^ka�

^db,� ?lqe�bpqfj^qba�ivpfkb�obnrfobjbkqp� clo�:jbWdj_Y� p^ijlk�

^ob�pfjfi^o�ql� qelpb�obmloqba�clo�lqebo�p^ijlkfap� &Tfiplk�

,434$)

Molqbfk� fp� obnrfoba�ql�molsfab�^jfkl�^`fap� ^ka�bkbodv�

ql� cfpe,� Fc� ^�molqbfk� fp�lc�mllo�nr^ifqv�^� obi^qfsbiv�

i^odbo�molmloqflk�lc� ^jfkl�^`fap� fp�rpba� clo�bkbodv�lo�

pvkqebpfp� lc�_flildf`^i� `ljmlrkap� lqebo�qe^k�molqbfk� &T^iqlk
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/763'*� `efp�  t^pqb � lc�molqb^k� fp�sbov� fkbccf`fbkq,� Qeb�

fkbccf`fbkq�rpb�lc�molqbfk� b^ap� ql�qeb�molar`qflk�lc�

Wcced_W'� tef`e�obar`bp�t^qbo�gkWb_jo'� ^ka�qeb�molar`qflk�lc�

plifa�kfqoldbklrp�t^pqbp�tef`e�^ob�^�mliirqflk�mol_ibj�fk�

j^[�t^qbo� proolrkafkd� cfpe�ob^ofkd�pfqbp,� >p�molqbfk� fp� lkb�

lc� qeb�ceij�bumbkpfsb�krqofbkqp� fk� cfpe�afbqp*� qeb�rpb�lc�

efde�nr^ifqv� cfpe�jb^ip� ib^ap� je�qeb�obar`qflk�lc� cbba�`lpqp�

^ka�mliirqflk*� ^p� qeb�molqbfk�fp�rpba�jlob�bccf`fbkqiv�_v�

qeb� cfpe,

Pbsbo^i� `ebjf`^i� WdZ�X_ebe]_YWb� ^mmol^`ebp�e^sb�_bbk�

rpba�je�abqbojfkb�qeb�^s^fi^_fifqv�lc� ^jfkl�^`fap� fk�^�

molqbfk,� ?flildf`^i� ^s^fi^_fifqfbp�lc� ^jfkl�^`fap� ^ob�

pbialj�abqbojfkba�_b`^rpb�qeb�obnrfoba�doltqe�^pp^vp�^ob�

qfjb�`lkprjfkd�WdZ�bumbkpfsb,� Fk�sfqol�jb^probjbkq�lc�

molqbfk�nr^ifqv�^iiltp� clo�qeb�o^mfa�p`obbkfkd�lc�^kfj^i�_v+

molar`q� nr^ifqv,� Eltbsbo*� `ebjf`^i� qbpqp� c^fi� ql�mobaf`q�

`loob`qiv� qeb�molqbfk�nr^ifqv�e\� pljb�molar`qp�tebk�`ljm^oba�

ql�_flildf`^i� ^pp^vp� &@ltbv�^ka�P^odbkq� /757',� Qeb� fk�sfqol�

qbpqp� bjmilvba�fk�qefp� pqrav�jb^proba�pbsbo^i�^pmb`qp�lc� qeb�

molqbfk�gkWb_jo� fk� qeb� cfpe�jb^ip,� Qeb�mbmpfk�qbpqp�^ka�

jriqfbkwvjb�jb^proba�el[hWbb�^jfkl�^`fa�^s^fi^_fifqv,�

>s^fi^_ib� ivpfkb�^ka�primevaovi�dolrmp�^ka�afprimefab�_lkap�

jb^proba�pmb`fcf`�^jfkl�^`fap� ^ka�qebfo�  ^s^fi^_fifqv ,

Qlq^i�sli^qfib�_^pf`+kfqoldbk�jb^proba�qeb�nr^kqfqv�lc�

sli^qfib�^jfkb�YecfekdZ�mobpbkq,� Qlq^i� sli^qfib�kfqoldbk�fp�

qeb�_bpq� ^pp^v� clo�abqbojfk^qflk�lc� qeb� cobpekbpp�lc� qeb�o^t

+*



j^qbof^i� rpba�ql�j^hb� cfpe�jb^i*� ^p� qeb�molar`qflk�lc�

sli^qfib�^jfkbp� fp� fkaf`^qfsb�lc�_^`qbof^i� pmlfi^db�moflo� ql�

jb^i�molar`qflk,

Qeb�mbmpfk�qbpqp� rpba�fk�qefp� pqrav�tbob� qeb�

ob`ljjbkaba�>L>@�jbqela� &Tfiif^jp� /762'� ^ka� qeb�Qlo�ov�jbq�ela�

&Liibv�^ka�Mfofb� /744',� Qeb�lkiv�afccbobk`b� fk� qeb� qtl�

jbqelap�t^p� qeb�`lk`bkqo^qflk�lc�mbmpfk�plirqflk�rpba� clo�

fk`r_^qflk�lc� qeb� p^jmibp,� Fk�qeb�>L>@�jbqela�^� .,0#�

plirqflk�lc�mbmpfk�t^p�rpba*� tebob^p� qeb�Qloov�jbqela�

obnrfobp� ^� .,...0#� plirqflk,� >q� qeb�efdebo�mbmpfk�

`lk`bkqo^qflk�afccbobk`bp�^jlkd�jb^ip�j^v�_b�j^phba�arb� ql�

qeb�pqobkdqe�lc�mbmpfk�rpba,� Mbmpfk�`lk`bkqo^qflk�e^p� _bbk�

`ib^oiv�peltk�ql�^ccb`q� qeb�pbkpfqfsfqv�lc� qeb�gkf�sfqol�

^pp^v� &J^o`e�^ka�?fbiv� /7459� J^o`e�^ka�Ef`hifkd� /760',

>s^fi^_ib� ivpfkb�^ka�qeb�primevaovi� dolrmp� ^ka�

afprimefab�_lkap*� ^iqelrde� qebv�jb^prob�molqbfk�a^j^db*� tbob�

klq�dlla�fkaf`^qlop� lc�molqbfk�nr^ifqv� clo� qeb� cfpe�jb^ip�

rpba�fk�qefp� pqrav,� Fof�sfqol�^s^fi^_ib� ivpfkb�afa�klq�e^sb�

^�pfdkfcf`^kq� `loobi^qflk�tfqe�^mm^obkq� lo� qorb� ivpfkb�

ŝs,�f�i^_fifqfbp� &Q^_ib�UFFF*� m^db�33',� >s^fi^_ib� ivpfkb�lkiv�

obi^qbp� ql�qeb�_flildf`^i� bpqfj^qb�lc�molqbfk�nr^ifqv� fc�

ivpfkb� fp� qeb� cfopq� ifjfqfkd�^jfkl�^`fap� fk� qeb� cfpe�jb^i�

&?bkabo� /760'�,� Qeoblkfkb�^ka�qovmqlme^k�e^sb�_bbk�

`^i`ri^qba�ql�_b�qeb� ifjfqfkd�^jfkl�^`fap� fk�eboofkd�jb^i�

&Ebmebo� /7669� E^isbo� /767'9� qerp�^s^fi^_ib� ivpfkb�albp� pelt�

molqbfk�a^j^db*� _rq� fq� afa�klq�kb`bpp^ofiv� o^kh� qeb� cfpe
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jb^ip� fk�qeb� p^jb�loabo�lc�nr^ifqv�^p�_flildf`^i� qbpqp,� Fq�

fp� `ib^o�qe^q�^�pfkdib�`ebjf`^i� qbpq� ^ilkb�`^k�klq�_b�rpba�

clo�qeb�jb^probjbkq�lc�molqbfk�nr^ifqv�fk� cfpe�jb^ip,� Qeb�

rpb�lc� ^k�krj_bo�lc� qbpqp� fk�`lj_fk^qflk*� pr`e�^p� qeb�Qloov�

mbmpfk�^pp^v�^ka�jriqfbkwvjb�afdbpqf_fifqv*� tlria�dfsb�^�

_bqqbo�bpqfj^qb�lc� qeb�molqbfk�nr^ifqv,� Qeb�_bpq�jbqela�clo�

bs^ir^qflk�lc�molqbfk�nr^ifqv�fp�^k�^kfj^i�^pp^v,� @ebjf`^i�

qbpqp� rpr^iiv� fkslisb�qob^qjbkqp� qe^q� ^ob�jr`e�e^opebo�qe^k�

te^q� l``rop� fk�qeb�afdbpqfsb� qo^`q,� Qebpb�qbpqp� rpr^iiv�al�

klq� bs^ir^qb� qeb�bccb`qp� lc�lqebo�krqofbkqp*� fk�qeb�molqbfk�

plro`b�lo�afbq*� qe^q�j^v�^ccb`q� ^s^fi^_fifqv,

Bs^ir^qflk�lc� qeb�molqbfk�nr^ifqv*� _v�doltqe�^pp^vp�

rpfkd�>qi^kqf`�p^ijlk*� lc� qtl�@^k^af^k�eboofkd�jb^i� ^ka�

Klopb+IQ72Ä�obsb^iba�qe^q�^q� iltbo�afbq^ov�ibsbip*� molqbfk�

rqfifw^qflk�t^p� pfdkfcf`^kqiv�mllobo�fk�qeb�@^k^af^k�eboofkd�

jb^ip� qbpqba� &Q^_ib�US*� m^db�35',� Qeb�qtl�eboofkd�jb^ip�

qbpqba�tbob� pqb^j�aofba�jb^ip*� _rq�eboofkd*�jb^i� /� ^mmb^oba�

ql�_b� ^k�lsbo+aofba�jb^i*� _^pba�lk�qeb�obpriqp� colj�qeb�

doltqe�^pp^vp�^ka�fr�sfqol�molqbfk�bs^ir^qflk,

Bs^ir^qflk�lc� qeb�molqbfk�nr^ifqv�_v�`ebjf`^i� qbpqp�

rpr^iiv� `i^ppfcfba�eboofkd�jb^i� /� ^p�mllo�nr^ifqv,� Fq�e^p�

_bbk�peltk� qe^q�a^j^db�ql�bppbkqf^i�^jfkl�^`fap�j^v�^ofpb�

colj�qeb� cloj^qflk�lc� `olpp+ifk^dbp�tef`e�`^k�klq�_b�_olhbk�

_v�afdbpqfsb� bkwvjbp� &?bkabo�/750'*� _rq� qeb�molqbfk�

evaolivpfp�arofkd�^jfkl�^`fa�^k^ivpfp�tlria�`^rpb� qeb�

obib^pb�lc� pr`e�`olpp+ifkhba�^jfkl�^`fap,� Qefp�t^p
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prmmloqba�_v�qeb�^jfkl�^`fa�`ljmlpfqflk� &Q^_ib� FU*�m^db�25'

^ka�^jfkl�^`fa�^s^fi^_fifqfbp� &Q^_ib�UFU*� m^db�659� Q^_ib

UUFF*� m^db� 72'� tebob� clo�jlpq� bppbkqf^i�^jfkl�^`fap� eboofkd�

jb^i� /� e^a�iltbo�^s^fi^_fifqfbp� qe^k�Klopb+IQ72Ä�_rq� e^a�

efdebo�`lk`bkqo^qflkp�lc�^jfkl�^`fap�_bqtbbk� qeb� qtl� cfpe�

jb^ip�,

?lqe�mbmpfk�afdbpqf_fifqv�^pp^vp�^ka�qeb�jriqfbkwvjb�

^pp^v� &Q^_ib�U*� m^db�27'� peltba�qe^q� qeb� qeobb� cfpe�jb^ip�

qbpqba�tbob�lc�afccbobkq�nr^ifqv�^ka�qefp�t^p� croqebo�

`lkcfojba�_v� qeb�_flildf`^i� ^pp^vp,� Qeb�ob^plk� clo� qefp�

^mmb^op� ql�_b�arb�ql� qeb�afccbobk`b�fk�qeb�mol`bppfkd�

`lkafqflkp�lc� qeb�s^oflrp�jb^ip�bs^ir^qba,� Klopb+IQ72Ä�fp�

molar`ba�colj�cobpe� cfpe� &QS?K�:� 3.�jd+/..� d�%� p^jmib'� tfqe�

aovfkd�qbjmbo^qrobp� lc� ibpp� qe^k�53}@,� >iqelrde�qeb� cfpe�

jb^ip� rpba�fk� qefp� pqrav�tbob� cobpeiv�molar`ba�molar`qp*�qeb

cobpekbpp� lc� qeb�o^t�j^qbof^i� rpba�t^p� rkhkltk�̂ ka� qeb

aovfkd� qbjmbo^qrobp�rpba�YekbZ�e^sb�o^kdba� colj�6.� ql� /..â@�

&pqb^j�aovfkd'*� qerp� ^ccb`qfkd�molqbfk�nr^ifqv,� Pfk`b�lkiv�

qeobb�jb^ip� &̂ �sbov�dlla*� ^�dlla*� ^ka�^�mllo�nr^ifqv'� tbob�

qbpqba�arb�ql� ifjfqba�^s^fi^_fifqv�lc� q^khp*� qebpb�

`lk`irpflkp�^ob�_^pba�lk�ifjfqba�l_pbos^qflkp,

Qeb�tbfdeq� d^fk�lc� cfpe�cba�Klopb+IQ72Ä�^q� 06#� afbq^ov�

molqbfk�t^p� pfjfi^o�ql�cfpe� cba�afbqp� `lkq^fkfkd�2.#� molqbfk�

rpfkd�qeb�lqebo� cfpe�jb^ip� &Q^_ib�US*� m^db� 45',� Qeb�fhej[_d�

fkq^hb� clo�cfpe�cba�Klopb+IQ72Ä�^q� 06#�afbq^ov�molqbfk�t^p�

ibpp� qe^k�qeb� cfpe�cba�afbqp� `lkq^fkfkd�2.#�molqbfk,� Qebpb

/./



obpriqp� `lkcfoj�qe^q� ^�efde�nr^ifqv� cfpe�jb^i�tfii�molar`b�

bnr^i� lo� _bqqbo�tbfdeq� d^fkp� cba�^q� iltbo� ibsbip� fk�qeb�afbq�

`ljm^oba�ql�^�mllo�nr^ifqv� cfpe�jb^i� fk`irab�^q�efdebo�

ibsbip� fk�qeb�afbq,� Qeb�bccf`fbk`v�^q�tef`e�qeb�molqbfk�

tfii� _b�rpba�tfii�_b�efdebo�clo�qeb�efde�nr^ifqv�jb^i,� Qefp�

t^p� prmmloqba�_v�qeb�efde�MBO�s^irbp� clo�Klopb+IQ72Ä� &Q^_ib�

US*� m^db� 45',� Qeb�efde�bccf`fbk`v�lc�molqbfk�rpb�t^p� ^ipl�

peltk�_v� qeb�efde�^jfkl�^`fa�^s^fi^_fifqfbp�lc�Klopb+IQ72Ä,

>mm^obkq� ^ka�qorb�^s^fi^_fifqv�lc�efpqfafkb�^ka�ivpfkb*�

abqbojfkba� colj�cb`bp� `liib`qba�_v�j^kr^i� pqofmmfkd*� tbob�

pfdkfcf`^kqiv�efdebo� fk�Klopb+IQ72Ä�qe^k�qeb�lqebo� cfpe�

jb^ip� qbpqba� &Q^_ib�UFU*� m^db�659� Q^_ib�UUFF*� m^db� 72',�

Qeoblkfkb�^s^fi^_fifqfbp� clo�Klopb+IQ72Ä�tbob�^ipl�efdebo�

qe^k�qeb�ej^[h� cfpe�jb^ip� bu`bmq� clo�eboofkd�jb^i� 3,� Clo�

^ii� bppbkqf^i� ^jfkl�^`fap*� bu`bmq� qovmqlme^k*� Klopb+IQ72Ä�

e^a�efdebo�^mm^obkq� ^s^fi^_fifqfbp*� ^iqelrde�klq� ^it^vp�

pfdkfcf`^kqiv*� qe^k�qeb�lqebo�cfpe�jb^i� &Q^_ib�UFU*� m^db�

65',� Eboofkd�jb^i� 3�e^a�qeb�pb`lka�efdebpq�s^irb�bu`bmq� fk�

qeb�`^pb�lc�efpqfafkb,� @^i`ri^qflk�lc� qeb�qorb�^jfkl�^`fa�

^s^fi^_fifqfbp*� fk�pljb�`^pbp*� iba�ql�s^irbp�dob^qbo�qe^k�

/..#� &Q^_ib�UUFF*� m^db� 72',� >p�^k�^jfkl�^`fa�`^k�klq�_b�

dob^qbo� qe^k� /..#�^s^fi^_ib*� qefp� boolo� obpriqp� colj�qeb�

lsbo�bpqfj^qflk�lc�afdbpqf_fifqv�arb� ql� qeb� cb`^i�j^ohbo�

rpba�lo� fk� qeb�abqbojfk^qflk�lc� qeb�bkaldbklrp� cb`^i� ^jfkl�

^`fap,� Qeb�fk`irpflk�lc�efde�^jlrkqp�lc� pq^o`e�fk�molqbfk+�

cobb�afbqp�j^v�`^rpb�^� pfdkfcf`^kq� `e^kdb� fk�qeb� bkaldbklrp

,+-



cb`^i�m^qqbok,� Qeb�efde�^jlrkqp�lc� pq^o`e� fk`ob^pb� qeb�o^qb�

lc�m^pp^db�^ka�mlppf_iv�qeb�^jlrkq�lc� pilrdeba�fkqbpqfk^i�

j^qbof^i*� fk`ob^pfkd�bkaldbklrp� kfqoldbk�^ka�^jfkl�^`fap,�

@^okfslolrp� cfpe�rpr^iiv�al�klq� ob^afiv�^``bmq� molqbfk+cobb�

afbqp,� Qefp�j^hbp� `liib`qflk�lc� cb`bp�afccf`riq,

,+.



2)+� <HG<ENLBHGL

>�nr^kqfq^qfsb�afbq^ov� ivpfkb�obnrfobjbkq� clo� grsbkfib�

mob+pjliq� >qi^kqf`�p^ijlk�abqbojfkba�_v�doltqe�pqrafbp�mWi�

bpqfj^qba�ql�_b� /,77).,//#� &PB'� lc� qeb�afbq� &aov�j^qqbo�

_^pfp'� lo�1,76#�lc� qeb�molqbfk�^q� 3.#�molqbfk�fk�qeb�aov�

j^qqbo,� ?olhbk+ifkb�^k^ivpfp�lc�lufafwba�I+XR+[%å@Z�ivpfkb�

bpqfj^qba�qeb�afbq^ov�ivpfkb�obnrfobjbkq� ql�_b� /,62É.,/4#�

&PB'� lc� qeb�afbq� &AJ?'� lo�1,46#�lc�qeb�molqbfk�^q� 3.#�

molqbfk� fk�qeb�afbq� &AJ?',

Qeb�mbmpfk�afdbpqf_fifqv�mol`barob�lc� qeb�>L>@�afa�klq�

afpqfkdrfpe�j^odfk^i�nr^ifqv�jb^ip� ^ka�afa�klq� `loobi^qb�

tfqe�qeb�lqebo�`ebjf`^i� ^pp^vp� &Qloov�mbmpfk�afdbpqf_fifqv*�

QS?K*� ^s^fi^_ib� ivpfkb*� ^ka�primevaovi�dolrmp� ^ka�afprimefab�

_lkap'� rpba�ql�abqbojfkb�molqbfk�nr^ifqv,� Qeb�Qloov�mbmpfk�

afdbpqf_fifqv�^ka�jriqfbkwvjb�jbqela�d^sb�^k�^``ro^qb�

bpqfj^qb�lc� qeb�molqbfk�nr^ifqv� clo�qeb� cfpe�jb^ip� rpba� fk�

qeb�doltqe�ijkZo)

Qeb� `ljm^ofplk�lc�qtl�eboofkd�jb^ip�tfqe�Klopb+IQ72Ä�

obsb^iba� qe^q� qeb�eboofkd�jb^ip�rpba�tbob�lc� iltbo�nr^ifqv,�

Klopb+IQ72Ä�t^p� peltk�ql�_b�lc�bu`biibkq� nr^ifqv�fk�doltqe�

pqrafbp�tfqe�>qi^kqf`� p^ijlk�fk�qefp� pqrav,� Klopb+IQ72Ä�e^a�

tbfdeq� d^fkp� ^mmolufj^qbiv�25*� 16*� ^ka�/6#�dob^qbo�qe^k�qeb�

eboofkd�jb^ip� qbpqba�tebk�`ljm^oba�^q� /4*� 06*� ^ka�2.#�

molqbfk� fk� qeb�afbq*� obpmb`qfsbiv,

Qeb�^s^fi^_fifqv�lc� ^jfkl�^`fap� colj�s^oflrp� cfpe�jb^ip

# " &



molar`ba�fk�>qi^kqf`�@^k^a^�t^p� ibpp� qe^k� qelpb� clo�Klopb+�

IQ72Ä,� @^i`ri^qflk�lc� ^jfkl�^`fa�^s^fi^_fifqfbp� colj�cb`bp�

`liib`qba�_v�pbafjbkq^qflk�t^p� clrka�ql�_b�^mmolufj^qbiv� 7#�

efdebo� qe^k�^s^fi^_fifqfbp� `^i`ri^qba�colj�cb`bp� `liib`qba�

_v�j^kr^i� pqofmmfkd,� @^i`ri^qflk�lc� qorb�^jfkl�^`fa�

^s^fi^_fifqfbp�t^p� clrka�ql�_b�efkaboba�_v�rpb�lc� efde�

^jlrkq� lc� pq^o`e�fk�qeb�molqbfk+cobb�afbq� ^ka�qeb�obcrp^i� lc�

cfpe�ql� fkdbpq� qeb�afbq,

Qeb�rpb�lc� ^�pfkdib�`ebjf`^i� ^pp^v� clo�qeb�

abqbojfk^qflk�lc�molqbfk�nr^ifqv� fp� klq� ob`ljjbkaba,� :�

krj_bo�lc� qbpqp�kbba�ql�_b�mboclojba�ql�dfsb�^k�^``ro^qb�

bpqfj^qb�lc� qeb�molqbfk�nr^ifqv,� Qeb� qbpqp� ob`lkkjbkaba�ql�

_b�rpb�^ob8� qlq^i�sli^qfib�_^pf`�kfqoldbk*� clo� qeb�

bs^ir^qflk�lc� qeb� cobpekbpp�lc� o^t�j^qbof^i9� mbmpfk�

afdbpqf_ib�molqbfk*� _v� qeb�Qloov�jbqela� &.,...0#� plirqflk�lc�

mbmpfk'� ^ka�qeb�jriqfbkwvjb�afdbpqf_fifqv,� Qebpb� qtl� i^qqbo�

fk�sfqol�^pp^vp� ^ob�ob`ljjbkaba�_b`^rpb�bs^ir^qba� qeb�

nr^ifqv�lc� qeb� cfpe�jb^ip� qeb� p^jb�^p� fk� qeb�_flildf`^i�

^pp^vp� rpba�fk�qefp� pqrav,� Qeb� qtl� fk�sfqol�^pp^vp� ^ipl�

`loobi^qba�%-bii� &o;.,52'� tebk� rpba�ql�bs^ir^qb� qeb�fhej[_d�

nr^ifqv�lc� qeb� cfpe�jb^ip�rpba�fk�qefp� pqrav,

Qeb�mlppf_ib�obpriqp�lc� rpfkd�`ebjf`^i� ^pp^vp� ql�

bs^ir^qb� qeb�nr^ifqv�lc� cfpe�jb^ip� clo�qeb� cfpe�jb^i�

j^krc^`qrofkd� fkarpqov�`lria�_b�ql�ebim�abqbojfkb� fc9�

mol`bppfkd�`lkafqflkp�^ob�lmqfj^i� clo�qeb�molar`qflk�lc� �̂

efde�nr^ifqv�molar`q� ^ka�obar`b�s^of^qflk� qe^q� l``rop�^jlkd

/.3



afccbobkq�_^q`ebp�lc� cfpe�jb^ip� colj�qeb�p^jb�j^krc^`qrobo,�

Qeb�`lkqoli�lc�mol`bppfkd�`lkafqflkp� &cobpekbpp� lc� o^t�

j^qbof^i� ^ka�bpmb`f^iiv�aovfkd�qbjmbo^qrobp�^ka�qfjbp'� tfii�

^iilt�>qi^kqf`�@^k^af^k� cfpe�jb^i�j^krc^`qrobop� ql�molar`b�

molar`qp� bnrfs^ibkq� fk�nr^ifqv�ql�Klopb+IQ72Ä,

,+1



3)+� K>?>K>G<>L

:<A>:FIHG@(F>GL:A�=D'� ABEE�=<)� >\\[Yj�e\� [nY[ii�Z_[jWho
ivpfkb�lk�qeb�tb^kifkd�o^q,� Krqo�Obm� Fkq� /75.9� 09� 0+/5,

:DBR:F:�M'� :K:B�L'� FNK:B�M'� AHL>�M)� M^h[ed_d['� ^_ij_Z_d[
^ka�ivpfkb�obnrfobjbkqp�lc� `erj�p^ijlk� cov,� ?rii�Gmk� Pl`�
LY_�?_i^�,4306� 0,5� 1.0(1.4)

>IIBK�KH*� ?>HBO�AE*� P@LQQ�HJ*� KLOQLK�ET,� Nr^kqfq^qfsb�
bccb`q� lc�bu`bpp� ivpfkb�lk�qeb�^_fifqv�lc�^odfkfkb� ql�
moljlqb�`ef`h�tbfdeq� d^fk,� G�Krqo�/7509� /.08� /5/+/6.,

>KABOPLK�GP*� >KABOPLK�AJ*� I>II�PM*� J@KFSBJ�J>,� >mm^obkq� ^ka�
qorb�^s^fi^_fifqv�lc�^jfkl�^`fap� colj�Yecced� \[[Z�
fkdobafbkqp� clo�>qi^kqf`� p^ijlk� &P^ijl�p^i^o'� ob^oba� fk�pb^�
t^qbo,� >nr^`riqrob� /7709� &Fk�Mobpp',

>OQERO�A,� Qeb�abqbojfk^qflk�lc� `eoljfrj�fk�^kfj^i� cbba�^ka�
bu`obq^�_v�^qljf`� ^_plomqflk�pmb`qolmelqljbqov,� @^k�
Pmb`qolp`lmv� /75.9� /38� /12+/14*/2.,

>PPL@F>QFLK�LC�LCCF@F>I�>K>IVQF@>I�@EBJFPQP� &>L>@',� Pricro�
^jfkl�^`fap� fk�\eeZ�^ka� \[[Z�fkdobafbkqp,� G�>ppl`�Lcc� >k^i�
<^[c�,4306� 135� .43)

>RPQOBJD�B,� Afdbpqf_fifqv�abqbojfk^qflk� fk� cfpe�rpfkd�
`eoljf`�lufab�j^ohfkd�^ka�^k^ivpfp� lc� `lkqbkqp� colj�
afccbobkq� pbdjbkqp� lc� qeb�d^pqolfkqbpqfk^i� qo^`q,
:gkWYkbjkh[�,4236� ,.5� -10(-2-)

?BKABO�>B,� Bs^ir^qflk�lc�molqbfk�nr^ifqv8� jbqelalildf`^i
`lkpfabo^qflkp,� Mol`�Krqo�Pl`� /7609� 2/8� 0�45+05�4,

?BKABO�>B,� Mol`bppfkd�a^j^db� ql�molqbfk�clla8� ^� obsfbt,�G
?eeZ�M[Y^deb� ,42-6� 25� -.4(-0+)

?IFDE�BD*� AVBO�TG,� >�o^mfa�c[j^eZ�lc� qlq^i� ifmfa�buqo^`qflk�
^ka�mrofcf`^qflk,� @^k� G�?fl`ebj�Mevpfli�/7379� 158� 7//+7/5,

?LLQE�SE,� Mol_ibjp� fk�qeb�abqbojfk^qflk�lc� CAK?+^s^fi^_ib
ivpfkb,� G�P`f� Clla�:]h_Y� /75/9� 008� 103(111)

?LOILKD>K�FD*� ?BKFQBW�IS,� Nr^kqfq^qfsb� ivpfkb�obnrfobjbkq�
lc�jfihcfpe� &@e^klp� `e^klp'� grsbkfibp,� >nr^`riqrob� /77.9
325� ./,(./2)

?OLLHBP� FJ*� LTBKP�CK*� D>OOFDRP�RP,� Fkcirbk`b�lc� ^jfkl�^`fa�
ibsbi� fk�qeb�afbq� rmlk�^jfkl�^`fa�lufa^qflk�_v� qeb� o^q,� G�
Gkjh�,42-6� ,+-5� -2(.1)
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HFJ�Hi*� H>VBP� Q?*� >JRKAPLK�@E,� Molqbfk�^ka�^odfkfkb�
obnrfobjbkqp� lc� o^fk_lt�qolrq,� Cba�Mol`*� Cba�>j�Pl`� Bum�
;_eb� ,43.6� /-5� 112'� :Xijh)� -,43)

I>II� PM*� ?FPELM�CG ,� Pqrafbp� lk� qeb�krqofbkq� obnrfobjbkqp� lc�
o^fk_lt�qolrq*� P^ijl�d^foakbof*� doltk�fk�pb^�t^qbo�^ka� cobp�
t^qbo,� Fk8� Mfii^v�QSO*� Afii�T>*� bap,� >as^k`bp� fk
^nr^`riqrob,� Oljb*� Fq^iv8� Clla�^ka�>dof`riqrob
Lod^kfw^qflk*� /7578� 36.+362,

I>II�PM*� >A>JP�KG*� EFKBP�G>,� Afdbpqf_fifqv�jb^probjbkq� fk�
cbbapqrccp� clo�>qi^kqf`� p^ijlk�fk�cobpet^qbo�^ka�pb^t^qbo,�
Fkqbok^qflk^i� Pvjmlpfrj8� Cbbafkd�^ka�krqofqflk� fk� cfpe,
Rkfsbopfqv�lc�>_boabbk*� >_pqo^`qp�lc�m^mbop,� Mlpqbo�Kl,� //*
,43/)

IBAT>OA�A>,� Molqbfkp,� Fk8� Mofbpqibv�OG*� ba,� Bccb`qp�lc�
eb^qfkd�lk� \eeZijk\\i)� EedZed5� >mmifba�P`fbk`b� Mr_ifpebop�
EjZ)'� ,4245� ,(./)

IBB�AG*� MRQK>J�D?,� Qeb�obpmlkpb�lc�o^fk_lt�qolrq� ql�s^ovfkd�
molqbfk-bkbo^v�o^qflp� fk�^�qbpq�afbq,� G�Krqo�/7519� /.18�
4,1(4--)

ILSB�OJ,� Qeb�`ebjf`^i� _flildv�lc� cfpebp,� Kbt�Vloh8
>`^abjf`� Mobpp*� /75.,

ILSBOK�G>*� LIIBV�G*� MFOFB�O,� Mbmpfk�afdbpqf_fifqv8� >p� ^k
fkabu�lc�nr^ifqv�fk� cfpe�jb^i8� M^oq� FF,� Fkqbok^qflk^i
Cfpebofbp�Kbtp� /7429� 1&2'8� 1/.+1/6,

IRNRBQ�M*� P>?>RQ�GG,� Krqofqflk�^wlqbb�bq� `olfpp^k`b�`ebw� i^�
a^ro^ab� bq� i^� qorfqb,� >`bqbp�@lii*� @lii�>nr^`riq*� ?ob{q�
,42/6� ,5� -/.(-0.)

J>O@E�?B*� ?FBIV�G,� Krqofqflk^i� bs^ir^qflk�lc� cfpejb^ip� clo�
mlriqov� cbbafkd,� @lokbii�Krqo�@lkc� clo�Cbba�Jcop� /7359� mm,�
,..(,.0)

J>O@E�?B*� EF@HIFKD�AO,� >ppbppjbkq� lc�eb^q� a^j^db�ql�molqbfk�
afdbpqf_fifqv� colj�cfpe�jb^ip�_v�fk�sfqol�mbmpfk�
plir_fifw^qflk�^q�afccbobkq� qbjmbo^qrobp,� @^k�G�>kfj^i� P`f�
,43-6� 1-5� 102(11+)

J>O@E�?B*� J>@JFII>K�@*� JFKD�CT,� Qb`ekfnrbp� clo�bs^ir^qflk�
lc�afbq^ov�molqbfk�nr^ifqv� clo�qeb�o^fk_lt�qolrq� &P^ijl�
d^foakbof',� >nr^`riqrob�,4306� 258� 053+070,

J>O@E�?B*� ?FBIV�G*� DLRAFB�@*� Q>OO�EI>,� Molqbfk�krqofqfsb�
nr^ifqv�lc� `ljjbo`f^i� cfpe�jb^ip�^p�^ppbppba�_v�_flildf`^i�
^ka�`ebjf`^i�jbqelap,� G�Cfpe�Obp� ?l^oa�@^k� /7449� 01�8�
173+2/2,

Fii



EBDPQBA�AJ*� KBCC�O*� TLO@BPQBO�G,� Abqbojfk^qflk�lc� qeb�
obi^qfsb�krqofqfsb�s^irb�lc�molqbfkp� c^`qlop�^ccb`qfkd�
mob`fpflk�^ka�s^ifafqs,� G�>dof�%�Clla�@ebfk�/7469� /48
,4+(,40)

EBMEBO�?,� Krqofqflk�lc� mlka� cfpebp,� Kbt�Vloh8� @^j_ofadb
Rkfsbopfqv� Mobpp*� /766,

AB@@L�=:'� F<;KB=>�CK'� =HL:GCA�;L'� <E:KD>�P<'� :K<A=>DBG'� <'
E>JJLKP�>�(F,� Krqofqfsb�s^irb�lc�mi^kq� molqbfk�plro`bp� clo�
cfpe�tfqe�if[Y_Wb� bjme^pfp�lk�`^kli^�molar`qp,� >nr^`riqrob�
Fkqbok^qflk^i�@lkdobpp� $�Bumlpfqflk*� @lkdobpp� Mol`bbafkdp*�
Pbmq,� 4+7*� /766*� S^k`lrsbo*� ?ofqfpe�@lirj_f^*� @^k^a^*� /7668�
/-2(/.0)

EFIQLK�GT*� PIFKDBO�PG,� Afdbpqf_fifqv�^ka�rqfifw^qflk�lc�
`^kli^�jb^i� fk�mo^`qf`^i+qvmb�afbqp� clo�o^fk_lt�qolrq� &P^Fjl�
d^foakbof',� @^k�G�Cfpe�>nr^q� P`f� /7649� 218� ,,/4(,,00)

ELPP>FK�J>*� G>RK@BV�H,� Pq%� ifbp� lk�qeb�molqbfk*� bkbodv�^ka�
^jfkl�^`fa�afdbpqf_fifqv�Lg� cfpe�c[Wb'� jrpq^oa�lfi`^hb*�
ifkpbba�^ka�pbp^jb�jb^i� clo�`ljjlk�`^om� &@smofkrp� `^omfl�
I ,',� >nr^`riqrob� /7679� 618� 37+50,

EPR�ET*� S>S>H�AI*� P>QQBOIBB�IA*� JFIIBO�D>,� >�jriqfbkwvjb�
qb`ekfnrb� clo�bpqfj^qfkd�molqbfk�afdbpqf_fifqv,� G�Clla�P`f�
,4226� /-5� ,-14(,-2.)

BG:;:�='� H@BGH�<'� M:D:F:MLN�<'� LN@:GH�L'� A:M:�A)
Afdbpqf_fifqv�lc�afbq^ov�`ljmlkbkqp� fk� cfpebp� F,�
Afdbpqf_fifqv�lc�afbq^ov�molqbfkp� fk�o^fk_lt� qolrq,� ?rii�
Cfd�LeY� LY_� ?_i^�,41-6� -35� -12(.2+)

FT>Q>�H,� Obi^qflkpefm�_bqtbbk� clla�^ka�doltqe� fk�vlrkd�
`or`f^k� `^omp*� @^o^ppfrp� ^ro^qrp� Ykh_[h_*� ^p� abqbojfkba�_v�
qeb�kfqoldbk�_^i^k`b,� Gmk�G�Iffjkli� ,42+6� 1/8� ,-4(,0,)

G>RK@BV�H,� Qeb�bccb`qp�lc�s^ovfkd�afbq^ov�molqbfk� ibsbi� lk�
qeb�doltqe*� clla�`lksbopflk*� molqbfk�rqfifw^qflk�^ka�_lav�
`ljmlpfqflk�lc� grsbkfib�qfi^mf^p� &P^olqebolalk�jlpp^j_f`rp',�
>nr^`riqrob� /7609� 058� 21+32,

H>RPEFH�PG*� C>R@LKKB>R�?,� Bccb`qp�lc� ivpfkb�^ajfkfpqo^qflk�
lk�mi^pj^�^odfkfkb�^ka�lk�pljb�kfqoldbklrp� `^q^_lifqbp� fk�
o^fk_lt�qolrq,� <ecf�?fl`ebj�Mevpfli� /7629� 24:5� 237+240,

HBQLI>�ED,� Obnrfobjbkq� clo�afbq^ov�ivpfkb�^ka�^odfkfkb�_v�
cov�lc� o^fk_lt�qolrq,� G�>kfj�P`f� ,43.6� 348� /./+/.5,

HFJ�HF*� H>VBP�Q?,� Qbpq� afbq�absbilmjbkq� ^ka� ivpfkb�
obnrfobjbkq� lc� o^fk_lt�qolrq,� Cba�Mol`*� Cba�>j�Pl`� Bum� ?fli�
,43-6� /,5� .4-'� :Xijh)� 2,1)

//.



@>OMBKQBO�HG ,� A^j^db�ql�ivpfkb�fk�clla�mol`bppfkd9� fqp�
jb^probjbkq� ^ka�fqp� pfdkfcf`^k`b,� Krqo�>_pqo�Obs�/7519� 218�
/-.(/0,)

@>OMBKQBO�HG,� Qeb�bpqfj^qflk�lc� qeb�^s^fi^_ib� ivpfkb�fk�
^kfj^i+molqbfk� cllap,� ?fl`ebj�G�/74.9� 558� 4.2+4/.,

@EL�@V*� H>RPEFH�PG,� Krqofqflk^i� bkbodbqf`p� fk� cfpe8� Bkbodv
^ka�molqbfk�rqfifw^qflk�fk�o^fk_lt�qolrq� &P^ijl�d^foakbof',�
PehbZ�K[l�Gkjh�=_[j[j_Yi� ,44+6� 1,5� ,.-(,2-)

@EL�@V*� PIFKDBO�PG,� >mm^obkq�afdbpqf_fifqv�jb^probjbkq� fk�
cbbapqrccp� clo�o^fk_lt�qolrq,� Fk8� E^isbo�GB*� Qfbtp� H*� bap,
Cfkcfpe�krqofqflk�^ka�cfpecbba�qb`eklildv,� Sli,� 0,� ?boifk8�
Ebbkbj^kk�Dj_E�^ka�@l,*� /7578� -.4(-/2)

@EL�@V*� ?>VIBV�EP*� PIFKDBO�PG,� >k�^rqlj^qba�cfpe�
obpmfoljbqbo� clo�krqofqflk�pqrafbp,� Mol`,� 06qe�>kk,� Jbbqfkd�
lc�@^k,� @lkc,� clo�Cfpe,� Obp,*� S^k`lrsbo*� ?,@,*� /753,

@ELR?BOQ�D�GO*� AB�I>�KLRB�G*� IRNRBQ�M,� @lkqfkrlrp�
nr^kqfq^qfsb�^rqlj^qf`�`liib`qlo�clo�cfpe� cb`bp,� Mold�
?_i^(<kbj� ,4246� /,5� 1/(12)

@I>OHB�T@*� PEBI?LROK�GB*� ?OBQQ�GO,� Bccb`q� lc�^oqfcf`f^i�
melqlmbofla�`v`ibp*� qbjmbo^qrob*� ^ka�p^ifkfqv�lk�doltqe�^ka�
pjbiqfkd�fk�rkabovb^oifkd�`lel� &Lk`loesk`erp� hfprq`e'*�
@efkllh� &.,� qpe^tsqp`e^'*� ^ka�pl`hbvb� &.,� kboh^'� p^ijlk,�
>nr^`riqrob� /76/9� 008� /.3+//4,

@LTBV�@?*� IRNRBQ�M,� Mevpflildf`^i�_^pfp� lc�molqbfk�
obnrfobjbkqp� lc� cfpebp,� @ofqf`^i� ^k^ivpfp�lc� ^iilt^k`bp,
Fk8� >ok^i�J*� Mflk�K'� ?lkfk�A*� bap,� Obmloqp� lc� qeb�2qe
Fkqbok^qflk^i� Pvjmlpfrj�lk� Molqbfk�Jbq^_lifpj�^ka�Krqofqflk*�
@ibojlkq+Cboo^ka*� ?hWdY['� Sli,� F,� M^ofp8� FKO>*� /7618
.10(.3/)

@LTBV�<;'� P>ODBKQ�GO,� Krqofqflk,� Fk8� El^o�TP*� O^ka^ii�AG*�
?obqq� GO*� [Zi)� Cfpe�mevpflildv,� Sli,� SFFF,� Kbt�Vloh8�
>`^abjf`� Mobpp*� /75�79� /+47,

@LTBV�<;'� P>ODBKQ�GO,� Cfpe�krqofqflk,� >as�J^o�?fli� ,42-6�
,+5� .3.(/4-)

@LTBV�<;'� MLMB�C:'� >AOLK�GT*� ?I>FO�>,� Pqrafbp�lk�qeb�
krqofqflk�lc�j^ofkb� ci^qcfpe,� Qeb�molqbfk�obnrfobjbkqp� lk�
mi^f`b� &Mibrolkb`qbp�mi^qbpp^',� ?o�G�Krqo�/7509� 068
//2(/01)

# " *



@O>JMQLK�SL,� Qeb�^mmif`^qflk�lc�krqofqflk^i� cfkafkdp� ql� qeb�
clojri^qflk�lc�mo^`qf`^i�afbqp,� Fk9� @ltbv�@?*� J^`hfb�>G*�
?bii� D*� bap,� Krqofqflk�^ka�cbbafkd� fk� cfpe,� Ilkalk8�
>`^abjf`� Mobpp*� /7638� 225+242,

A>SFABH�G*� SBIFPBH�G*� MLHLOKV�G*� `ljmp,� @ebjf`^i� @e^kdbp�
arofkd� clla�mol`bppfkd,� Kbt�Vloh*� KV8� Bipbsfbo� P`fbk`b
Mr_ifpefkd�@ljm^kv*� Fk`,*� /77.,

B?BIFED�JB,� Qeb�Arj^p�jbqela�clo�kfqoldbk�fk� cbbap,� G
:iieY�H\\� à!Wb� ,4136� 0,5� 211(22+)

C>O?BO�I,� Cobpekbpp�qbpqp,� Fk8� ?bodpqolj� D*�ba,� Cfpe
^p� clla,� Kbt�Reha5� >`^abjf`� Mobpp*� /743,

CLLA�>KA�>DOF@RIQROB�LOD>KFW>QFLK� &C>L',� Qeb�molar`qflk�lc�
cfpe�jb^i� ^ka�lfi,� Oljb8� C>L�Cfpe�Qb`e�M^m� /7539� /20,

CLOPQBO�OM*� DLIAPQBFK�I,� Cloj^qflk�lc� bu`obqlov�molar`qp,�
Fk8� El^o�TP*� O^ka^ii� AG*� bap,� Cfpe�mevpflildv,� Sli,� /,
Kbt�Vloh8� >`^abjf`�Mobpp*� /7378� 1/1+13.,

?KB>BF:G�F'� @KHLC>:G�+�(DD'� S:AGE>R�C<)� BdWYj_lWj_ed�e\
plv^�_b^k�qovmpfk�fkef_fqlop�_v�qeflip,� G� P`f� Clla�>dof`�
,43-6� ..5� ,10(,2-)

D>OAKBO�ET,� Ifmfa�evaolmbolufab�ob^`qfsfqv�tfqe�molqbfkp�
^ka�^jfkl�^`fap8� ^�obsfbt,� G�>dof`�Clla�@ebj�/7579� -2�5
--+(--4)

DBEOHB�@T*� T>II�II�PO*� >?PEBBO�GP*� H>FPBO� CB*� WRJT>IQ�OT,�
P^jmib�mobm^o^qflk�clo�`eolj^qldo^mev�lc�^jfkl�^`fap8� >`fa
evaolivpfp�lc�molqbfkp,� G�>ppl`�Lcc�>k^i�@ebj�,4306� 468�
3,,(3-,)

DBOHFKD�PA,� Fkcirbk`b�lc�o^qb�lc� cbbafkd�^ka�_lav�tbfdeq� lk�
molqbfk�jbq^_lifpj�lc�_irbdfii� prkcfpe,� Mevpfli� Wlli� /75/9�
228� 7+/7,

E>ISBO�GB*� `ljm,� Cfpe�krqofqflk,� 0ka�ba,� Kbt�Reha5
>`^abjf`� Mobpp*� /767,

E>ISBO�GB*� ABILKD�A@*� JBOQW�BQ,� Qeoblkfkb�^ka�ivpfkb�
obnrfobjbkqp�lc�`efkllh�p^ijlk,� Cba�Mol`*� Cba�>j�Pl`� Bum�
;_eb� ,4036� ,25� /23'� :Xijh)� ,32.)

EBDPQBA�AJ*� @E>KD�V�+.,� Molqbfk�Rqfifw^qflk�fk�doltfkd�
o^qp,� F,� Obi^qfsb�doltqe�fkabu�^p�^�_fl^pp^v�mol`barob,� G�
Gkjh�,4106� 305� ,04(,13)

,+4



J@@>IIRJ�FJ*� EFDDP�A>,� >k�^ppbppjbkq� lc�mol`bppfkd�bccb`qp�
lk�qeb�krqofqfsb�s^irb�lc�j^ofkb�molqbfk�plro`bp� clo�
grsbkfib�`efkllh�p^ijlk� &Lk`loesk`erp� qpe^tsqp`e^',�
>nr^`riqrob� /7679� 558� /6/+0..,

K>QFLK>I�OBPB>O@E�@LRK@FI� &KO@',� Krqofbkq� obnrfobjbkqp� lc�
`liat^qbo�cfpebp,� T^pefkdqlk*� A,@,8� K^qflk^i�>`^abjv�lc
P`fbk`b*� /76/,

KFBIPBK�EH*� CFKLQ�M>*� EROOBII�OC,� Ob^`qflkp� e\�molqbfkp�
tfqe�lufafwfkd� ifmfap� 0,� Fkcirbk`b�lk�molqbfk�nr^ifqv�^ka�lk�
qeb�_fl^s^fi^_fifqv�lc� ivpfkb*� jbqeflkfkb*� `vpq&b'fkb�^ka�
qovmqlme^k�^p�jb^proba�fk�o^q� ^pp^vp,� ?o�G�Krqo� /7639� 318�
20(31)

KLPB�Q,� Prjj^ov�obmloq� lk�qeb�obnrfobjbkqp�lc� bppbkqf^i�
^jfkl�^`fap� clo�`^om,� Fk8� E^isbo�GB*� Qfbtp� H*� bap,
Cfkcfpe�krqofqflk�^ka�cfpecbba�qb`eklildv,� Sli,� F,� ?boifk8�
Ebbkbj^kk�Dj_E�^ka�@l,*� /7578� /23+/34,

KLPB�Q,� Abqbojfk^qflk�lc�krqofqfsb�s^irb�lc� clla�molqbfk�lk�
cfpe�+FF,� Bccb`q�lc�^jfkl�^`fa�`ljmlpfqflk�lc�efde�molqbfk�
afbqp�lk�doltqe�^ka�molqbfk�rqfifw^qflk�lc� qeb�o^fk_lt�
qolrq,� ?rii�Cobpet^qbo�Cfpe�Obp� I^_*� Qlhvl�/7419� /18� 2/+3.,

LIIBV�G*� MFOFB�O,� Qeb�mbmpfk�afdbpqf_fifqv�jbqela�^q� ilt�
mbmpfk� pqobkdqep,� Fkqbok^qflk^i�Cfpebofbp�Kbtp� /7449� 3&2'8�
-2(-4)

LMPQSBAQ�G*� JFIIBO�O*� E>OAV�OT*� PMFKBIIF�G,� Eb^q+fkar`ba�
`e^kdbp� fk� pricevaovi� dolrmp�^ka�afpricfab�XedZi� fk� cfpe�
molqbfk�^ka�qebfo�bccb`q�lk�molqbfk�^ka�^jfkl�^`fa�
afdbpqf_fifqv� fk�o^fk_lt�qolrq� &P^ijl�d^foakbof',� G�>dof`�
?eeZ�<^[c�,43/6� .-5� 4-4(4.0)

M>DB�GT*� >KAOBTP�GT,� Fkqbo^`qflkp�lc�afbq^ov� ibsbip� lc�
fhej[_d�^ka�bkbodv�lk�`e^kkbi� `^qcfpe� &F`q^irorp�mrk`q^qrp',�
C�Gkjh�,42.6� ,+.5� ,..4(,./1)

MBABOPBK�?*� BDDRJ�?L,� Mobaf`qflk�lc�molqbfk�afdbpqf_fifqv�
_v�^k�fk�sfqol� bkwvj^qf`�mE+pq^q�mol`barob,� W�Qfbomevpfli*�
Qfbobok^eod�r�Crqqbojfqqbihab� ,43.6� 278� 043+055,

MFHB�FE*� >KALOPALQQFO�D*� JRKAEBFJ�E,� Qeb�olib�lc� cfpe�jb^i�
fk�afbqp� clo�p^ijlkfap,� Eboqcloapefob*� Bkdi^ka8�
Fkqbok^qflk^i�>ppl`f^qflk�lc�Cfpe�Jb^i�J^krc^`qrobop*� /77.9�
-/)

MLPQ�D*� PE>KHP�TB*� PJFQE�OO,� >�jbqela�clo�`liib`qfkd�
jbq^_lif`� bu`obqflkp� colj�cfpe,� Mold�Cfpe+@riq� /7439� 058�
,+3(,,,)

,,-



K:G=�GM'� <HEEBGL�OD'� O:KG>K�=L'� FHLL>K�C=)� ;_ebe]_Y6V�
bs^ir^qflk�lc� qeb� c^`qlop�^ccb`qfkd�qeb�molqbfk�nr^ifqv�lc�
cfpe�jb^ip,� Mlriqov�P`f� /7379� 178� 23+31,

KH;;BGL� DK'� GHKMHG�AP'� ;:D>K�=A)� >ij_cWj_ed�e\� dkjh_[dj
obnrfobjbkqp� colj�doltqe�a^q^,� G�Krqo�/7579� /.78
/5/.+/[/2,

OL?FKPLK�BE*� TFIPLK� OM*� MLB�TB,� >odfkfkb�obnrfobjbkq�̂ ka
^mm^obkq�^_pbk`b�lc� ivpfkb+^odfkfkb�^kq^dlkfpq�fk�cfkdboifkd
`e^kkbi� `^qcfpe,� G� Krqo�/76/9� ///8� 24+30,

OL?FKPLK�BE*� TFIPLK� KI'� MLB�TB,� Ob+bs^ir^qflk�lc�qeb� ivpfkb
obnrfobjbkq�^ka� ivpfkb�rqfifw^qflk�_v� cfkdboifkd�`e^kkbi�
`^qcfpe,� G�Krqo�,43+6� ,,+5� -.,.(-.,1)

OL?FKPLK�GP*� JB>A�GC,� Ifmfa�^_plomqflk�̂ ka�abmlpfqflk� fk
o^fk_lt�qolrq� &P^fjm�d^foakboff',� @^k�G�?fl`ebj� /7519� 3/8�
,+0+(,+03)

OV@EIV�G,� Kfqoldbk�_^i^k`b� fk�qolrq,� FF,� Kfqoldbk�bu`obqflk�
^ka�obqbkqflk�^cqbo�cbbafkd�afbqp�tfqe�s^ovfkd�molqbfk�^ka�
`^o_levao^qb�ibsbip,� >nr^`riqrob�/76.9� 0.8� 121+13.,

OV@EIV�G*� PM>KKELC�I,� Kfqoldbk�_^i^k`b�fk� jhekj� F,
Afdbpqf_fifqv�lc�afbqp� `lkq^fkfkd�s^ovfkd� ibsbip� lc� molqbfk�
^ka�`^o_levao^qb,� >nr^`riqrob� /7579� /48� 17+24,

P>KQF>DL�@?,� >jfkl�^`fa�obnrfobjbkqp� lc�kfib� qfi^mf^,
Me,A,� Qebpfp,� >r_rok*� >i^_^j^*� RP>8� >r_rok�Rkfsbopfqv*
,430)

P>QQBOIBB�IA*� HBKAOF@H�GD*� JFIIBO�D>,� O^mfa� fk+sfqol�^pp^vp�
clo�bpqfj^qfkd�molqbfk�nr^ifqv,� Clla�Qb`ekli� /7559� 1/8�
23(3,)

P@LQQ�JI*� G>LA>BF�J@*� VLRKD�OG,� Cbbapqrccp� clo�mlriqov,
Fk8� P`lqq�JI*� Kbpebfj�J@*� Vlrkd�OG*� bap,� Krqofqflk�lc� qeb
`ef`hbk,� Fqe^`^*� Kbt�Vloh8� J,I,� P`lqq�^ka�>ppl`f^qbp*
,43-5� /.,(0/4)

PBAI>H�G*� IFKAP>V�OE,� Bpqfj^qflk�lc� qlq^i*� molqbfk+_lrka*�
^ka�klkmolqbfk� pricevaovi� dolrmp� fk�qfpprb�tfqe� Biij^k%p�
ob^dbkq,� >k^i� ;_eY^[c�,4136� -05� ,4-(-+0)

PJFQE�OO,� >�jbqela� clo�jb^profkd�afdbpqf_fifqv�^ka�
jbq^_lifw^_ib�bkbodv�lc� cfpe� cbbap,� Mold�Cfpe+@riq� /75/9
..5� ,.-(,./)

PJFQE�OO*� MBQBOPLK�J@*� >IIOBA�>@,� Bccb`q� e\� ib^`efkd�lk�
^mm^obkq� afdbpqflk�`lbccf`fbkqp�lc� cbbapqrccp� clo� p^ijlkfap,�
Ihe]�?_i^(<kbj� ,43+6� /-5� ,40(,44)

//1



PL>OBP�GE�GO*� JFIIBO�A*� CFQW�K*� P>KABOP�J,� Pljb� c^`qlop�
^ccb`qfkd�qeb�_flildf`^i�^s^fi^_fifqv�lc� ^jfkl�^`fap� fk� cfpe�
molqbfk,� Mlriqov�P`f� /75/9� 3.8� //12+//21,

PM>KKELC�Iv� MI>KQFHLT�E,� Pqrafbp� lk�`^o_levao^qb�afdbpqflk�
fk�o^fk_lt�qolrq,� >nr^`riqrob�/7619� 1.8� 73+/.6,

PQ>KP?V�JB*� `ljm,� Cfpe�lfip� fk�krqofqflk,� Kbt�Vloh8� S^k
Klpqo^ka�Obfkelia*� /77.,

PQBBI�OD?*� QLOOFB�GE,� Mofk`fmibp�^ka�mol`barobp� lc�
pq^qfpqf`p,� Kbt�Vloh8� J`Do^t+Efii� ?llh�@ljm^kv*� Fk`,*
,41+)

Q>@LK�>DG*� G>@HPLK�>G,� Rqfifw^qflk�lc�`lksbkqflk^i�^ka�
rk`lksbkqflk^i�molqbfk�plro`bp� fk�mo^`qf`^i� cfpe�cbbap,� Fk�8�
@ltbv�@?*� J^`hfb�>J*� ?bii�GD*� bap,� Krqofqflk�^ka�cbbafkd� fk�
cfpe,� Ilkalk8� >`^abjf`�Mobpp*� /7638� //7+/23,

Q>OO�EI>*� ?FBIV�G*� Bccb`q�lc�mol`bppfkd�lk�qeb�krqofqflk^i�
s^irb�lc� cfpe�jb^i�^ka�obi^qba�molar`qp,� Fk8� Bccb`q� lc
mol`bppfkd�lk�qeb�krqofqflk^i�s^irb�lc� cbbap,� T^pefkdqlk*�
?,@,8� K^qflk^i�>`^abjv�lc�P`fbk`bp*� /7508� 030+06/,

RHF�K*� HBJRV>J>�>*� T>Q>Ká?B�Q,� Krqofqflk^i� bs^ir^qflk�lc�
pbsbo^i�molqbfk�plro`bp� fk�Z_[ji� clo�^_^ilkb�E^iflqfp�afp`rp�
e^kk^f,� ?rii�Gmk�Pl`�P`f�Cfpe�/7639� 3/9� /613+/617,

T>F?BI� MB*� @RMBOILSF@�J*� EROOBII�OC*� @>OMBKQBO�HG,
Mol`bppfkd�a^j^db�ql� ivpfkb�^ka�lqebo�^jfkl�^`fap� fk�qeb�
j^krc^`qrob�lc�_illa�jb^i,� G�>dof`� Clla�P`f� /7559� 038�
/5/+/53,

T>IQLK�J G ,� >pmb`qp�lc�^jfkl�^`fa�jbq^_lifpj�fk�qbiblpq�
cfpe,� Fk�8� @ltbv�@?*� J^`hfb�>J*� ?bii�GD*� bap,� Krqofqflk
^ka� cbbafkd�fk� cfpe,� Kbt�Vloh8� >`^abjf`� Mobpp*� /7638
/2(12)

T>IQLK�JG*� @LTBV�@?*� >AOLK�GT,� Qeb�bccb`q� lc�afbq^ov�ivpfkb�
ibsbip� lk�doltqe�^ka�jbq^_lifpj�lc� o^fk_lt�qolrq� &P^Fjm�
n^foakbof',� ?o�G�Krqo�/762^9� 308� //3+/00,

T>IQLK�JG*� @LTBV�<;'� >AOLK�GT,� Jbqeflkfkb�jbq^_lifpj�fk�
hW_dXem�qolrq� cba�afbqp�lc�afccbofkd�jbqeflkfkb�^ka�`vpqfkb�
`lkqbkq,� G�Krqo�/7609� //08� /303+/313,

P:EMHG�FC'� <HP>R�<;'� <HEHLH�KF'� :=KHG�CP)� =_[jWho
obnrfobjbkqp� lc� o^fk_lt�qolrq� clo�qovmqlme^k*� ivpfkb�^ka�
^odfkfkb�abqbojfkba�_v�doltqe�^ka�_fl`ebjf`^i�jb^probjbkqp,�
Cfpe�Mevpfli� ?fl`ebj�/7649� 08� /4/+/47,

//2



FC'� <HEHLH�KF'� <;'� CCFDF�CP'� DFHQ�=)� M^[
bccb`qp� lc�afbq^ov�qovmqlme^k� ibsbip�lk�doltqe�^ka�
jbq^_lifpj�lc� o^fk_lt�qolrq� &P^ijl�n^foakbof',� ?o�G�Krqo�
,43/X6� 0,5� -24(-32)

TFIIF>JP� P,� Lccf`f^i�jbqelap� lc�^k^ivpfp� lc� qeb�^ppl`f^qflk�
lc�lccf`f^i�^k^ivqf`^i� `ebjfpqp*� /2qe�ba,� >oifkdqlk*� S>8�
>ppl`f^qflk�lc�Lccf`f^i�>k^ivqf`^i�@ebjfpqp� &>L>@'*� /762,

TFIPLK�OM,� >jfkl�>`fap�^ka�Molqbfkp,� Fk8� E^isbo�GB*� ba,
Cfpe�krqofqflk,� 0ka�ba,� Kbt�Vloh8� >`^abjf`� Mobpp*� /7678
//0+/31,

TFIPLK�OM*� @LTBV�@?,� >jfkl�^`fa�`ljmlpfqflk�lc�telib�_lav�
qfpprb�lc� o^fk_lt�qolrq� ^ka�>qi^kqf`� p^ijlk,� >nr^`riqrob�
,4306� /35� .2.(.21)

TFIPLK�KI'� E>ISBO�GB,� Molqbfk�^ka�^jfkl�^`fa�obnrfobjbkqp�
lc� cfpebp,� >kk�Obs�Krqo�/7649� 48� --0(-//)

PBELHG�KI'� A:K=BG@�=>'� @:KEBG@�=E�CK)� >\\[Yj�e\�Z_[jWho�fA
lk�^jfkl�^`fa�rqfifw^qflk�^ka� qeb�ivpfkb�obnrfobjbkq� lc�
cfkdboifkd� `e^kkbi� `^qcfpe,�G�Krqo� /7559� /.58� /44+/5.,

TFIPLK�OM*� MLB�TB*� OL?FKPLK�BE,�Ibr`fkb*� fplibr`fkb*
s^ifkb*� ^ka�efpqfafkb�obnrfobjbkqp�lc� cfkdboifkd�`e^kkbi�
YWj\_i^)� C�Gkjh�,43+6� ,,+5� 1-2(1..)

TFIPLK�OM*� OL?FKPLK�BE*� MLB�TB,�:ffWh[dj� ^ka�qorb
^s^fi^_fifqv�lc� ^jfkl�^`fap� colj� `ljjlk� cbba�fkdobafbkqp� clo
`e^kkbi� `^qcfpe,� G�Krqo�/76/9� ///8� 701+707,

TFKABII�BD*� CLIQW�GT*� P>OLHLK�G>,� Jbqelap� lc� cb`^i�
`liib`qflk�^ka�krqofbkq� ib^`efkd�fk�afdbpqf_fifqv�pqrafbp,�
Mold�Cfpe+@riq� /7569� 2.8� 3/+33,

TLVBTLA>�>A*� PE>T�PG*� HB�IC'� ?ROKP�?D,� Ob`ljjbkaba�
I^_lo^qlov�jbqelap� clo�^ppbppjbkq�lc� cfpe�nr^ifqv,� @^k�Qb`e�
Obm�Cfpe�>nr^qf`�P`f� /7649� Kl,� /2268� 7+/2,

WBFQLRK� FE*� RIIOBV�AB*� E>ISBO�GB*� Q>@H�MG*� J>DBB�T Q ,�
Fkcirbk`b�lc� p^ifkfqv�lk�molqbfk�obnrfobjbkqp�lc� `lel� p^ijlk�
&Lk`loesk`erp� hfprq`e'� pjliqp,� G�Cfpe�Obp� ?l^oa�@^k� /7529�
1/8� //23+//26,

WBFQLRK� FE*� RIIOBV�AB*� J>DBB�TQ*� DFII�GI*� ?BODBK�T D ,�
Nr^kqfcvfkd�Krqofbkq�Obnrfobjbkqp�lc� cfpe,� Cfpe�Obp� ?l^oa�
<Wd�,4216� ..5� ,12(,2-)

//3



: I I > G = B Q �: �(� LoijWj�YeccWdZi�WdZ�fh_djekj�\eh�Xhea[d(b_d[�
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