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RáXGQLRZD� F]ĊĞü� Z\EU]HĪD� 0RU]D� %DáW\FNLHJR� VWDQRZL� MHGHQ� ] LVWRWQLHM�
V]\FK�QDWXUDOQ\FK�]DVREyZ�REV]DUX�3ROVNL��3R]D�VDP\P�PRU]HP�L�Sá\WNLP�

EU]HJLHP�UyZQLHĪ�V]HURNLH��SLDV]F]\VWH�SODĪH��D�WDNĪH�XURNOLZH�Z\EU]HĪD�NOLIR�
ZH� Vą� ]QDF]ąF\P� DWXWHP� F]\QLąF\P� WXU\VW\NĊ� L� UHNUHDFMĊ� SULRU\WHWRZ\P� HOH�
PHQWHP�UR]ZRMX�JRVSRGDUNL�QD�W\P�REV]DU]H��1D�SROVNLP�Z\EU]HĪX�IXQNFMRQX�
MH� SRQDG� ���PLHMVFRZRĞFL� WXU\VW\F]QR�Z\SRF]\QNRZ\FK� �3DU]\FK� ������� 6SH�
F\ILND�Z\SRF]\QNX�QDG�PRU]HP�ZLąĪH�VLĊ�]�GXĪ\P�ZSá\ZHP�ZDUXQNyZ�DWPRV�
IHU\F]Q\FK�QD�UR]ZyM� WXU\VW\NL� L� UHNUHDFML� �%ąNRZVND� L�%áDĪHMF]\N�������.RĨ�
PLĔVNL� L� 0LFKDOVND� ������ ����D�� ����E�� ������ 2ZF]DUHN� ������� 5XFK� WXU\�
VW\F]Q\�Z�QDGPRUVNLFK�PLHMVFRZRĞFLDFK�FHFKXMH�VLĊ�EDUG]R�GXĪą�VH]RQRZRĞFLą�
L� NRQFHQWUXMH� VLĊ� JáyZQLH�Z� FLHSáHM� SRáRZLH� URNX�� ]ZáDV]F]D�Z� VH]RQLH� OHWQLP�
ZDNDF\MQR�XUORSRZ\P��.DPLHQLHFND������ 3DU]\FK��������2�]ZLĊNV]DMąFHM�VLĊ�
] SRZRGX�]PLDQ�NOLPDWX�DWUDNF\MQRĞFL ZDUXQNyZ�SRJRGRZ\FK�QD�SROVNLP�Z\�
EU]HĪX� %DáW\NX� SLV]H� Z� VZRLFK� SUDFDFK� ZLHOX� DXWRUyZ� �&KDELRU� L� 2ZF]DUHN�
����� .RĨPLĔVNL� L� 0LFKDOVND� ����D�� ������ ZVSRPLQDMąF� PLHG]\� LQQ\PL
R ]ZLĊNV]DMąFHM�VLĊ�OLF]ELH�JRG]LQ�]H�VáRĔFHP�F]\�ZLĊNV]HM�OLF]ELH�GQL�JRUąF\FK�
RUD]�WHUPRQHXWUDOQ\FK��

-DN�ZLDGRPR� JáyZQ\P�F]\QQLNLHP�RJUDQLF]DMąF\P�Z\NRU]\VWDQLH�REV]DUX�
QDGPRUVNLHJR�GOD�FHOyZ�WXU\VW\F]Q\FK�Vą�ZDUXQNL�SRJRGRZH��D�]ZáDV]F]D�WH�PD�

�



�� (XURSD�5HJLRQXP�;;,,, ������
MąFH�EH]SRĞUHGQL�ZSá\Z�QD�RUJDQL]P� OXG]NL��:DUXQNL�ELRNOLPDW\F]QH� VWUHI\�Z\�
EU]HĪD�UyĪQLą�VLĊ�RG�ZDUXQNyZ�ELRNOLPDW\F]Q\FK�QL]LQ� �0ąNRV]D������� F]\�JyU�
�0LV]XN L LQ����������:DUXQNL�ELRNOLPDW\F]QH�Z�VWUHILH�Z\EU]HĪD�NV]WDáWRZDQH�Vą�
Z�GXĪ\P�VWRSQLX�SU]H]�EOLVNRĞü�0RU]D�%DáW\FNLHJR��D�FHFKą�FKDUDNWHU\VW\F]Qą�GOD�
XPLDUNRZDQ\FK� V]HURNRĞFL� JHRJUDILF]Q\FK� MHVW� GXĪD� ]PLHQQRĞü Z\VWĊSXMąF\FK�
V\WXDFML� SRJRGRZ\FK� �.RĨPLĔVNL� L�ĝZLąWHN� �������1D�SRWHQFMDá�ELRNOLPDW\F]Q\�
VNáDGDMą� VLĊ�ZV]\VWNLH�NRPIRUWRZH� �RSW\PDOQH��GOD� F]áRZLHND�ZDUXQNL� ĞURGRZL�
VND� ]HZQĊWU]QHJR� �V]F]HJyOQLH� SRJRGRZH�� EUDN� RSDGyZ�� GXĪH� XVáRQHF]QLHQLH��
RSW\PDOQD� WHPSHUDWXUD� SRZLHWU]D� LWS��� SU]\F]\QLDMąFH� VLĊ� GR� ]ZLĊNV]HQLD� DWUDN�
F\MQRĞFL� UHNUHDF\MQHM� L�Z\SRF]\QNRZHM� VWUHI\�Z\EU]HĪD��'R� NRPIRUWRZ\FK�ZD�
UXQNyZ�ELRNOLPDW\F]Q\FK�]DOLF]DP\�GQL� Z�NWyU\FK�QLH�Z\VWĊSXMH�VWUHV�WHUPLF]Q\�
L�WDN�Z�SU]\SDGNX�ZVNDĨQLND� MDNLP�MHVW�87&,��8QLYHUVDO�7KHUPDO�&OLPDWH�,QGH[��
EĊGą� WR� ZDUWRĞFL� ]� SU]HG]LDáX� �±��R&� �%U|GH� ������ =QDMRPRĞü� Z\VWĊSXMąF\FK�
ZDUXQNyZ�ELRNOLPDW\F]Q\FK�PRĪH�SU]\F]\QLü�VLĊ�GR�OHSV]HJR�Z\NRU]\VWDQLD�WHJR�
REV]DUX�GOD�UyĪQ\FK�IRUP�WXU\VW\NL�

&HOHP�RSUDFRZDQLD�MHVW�RFHQD�F]DVRZHM�L�SU]HVWU]HQQHM�]PLHQQRĞFL ZDUXQ�
NyZ�ELRNOLPDW\F]Q\FK��JáyZQLH� NRPIRUWX� WHUPLF]QHJR�RNUHĞORQHJR�]D�SRPRFą�
ZVNDĨQLND�87&,��Z�VWUHILH�SROVNLHJR�Z\EU]HĪD�0RU]D�%DáW\FNLHJR�GOD�SRWU]HE�
WXU\VW\NL�L�UHNUHDFML��
ͳǤ �������Ï����������

0DWHULDá� SRGVWDZRZ\�� Z\NRU]\VWDQ\� Z� SUDF\�� REHMPRZDá� JRG]LQQH� �������
���������������������������������������������87&��ZDUWRĞFL�WHPSHUDWXU\�SRZLHWU]D�
�R&���ZLOJRWQRĞFL�Z]JOĊGQHM������SUĊGNRĞFL�ZLDWUX��P [ V±���L�]DFKPXU]HQLD�����GOD�
PLHVLĊF\�RNUHVX�OHWQLHJR��F]HUZLHF��OLSLHF�L�VLHUSLHĔ�]�ODW�����±������=HEUDQH�GDQH�
PHWHRURORJLF]QH� SRFKRG]Lá\� ]� �� VWDFML� ]ORNDOL]RZDQ\FK� Z]GáXĪ� VWUHI\� SROVNLHJR�
Z\EU]HĪD�0RU]D�%DáW\FNLHJR��ĝZLQRXMĞFLH��.RV]DOLQ��8VWND��àHED��*GDĔVN�L�+HO��

1D�SRGVWDZLH�SRZ\ĪV]\FK�GDQ\FK�]D�SRPRFą�SURJUDPX�%LR.OLPD�����Z\NR�
QDQR�REOLF]HQLD�ZVNDĨQLND�87&,��%áDĪHMF]\N�L�LQ��������%U|GH�L�LQ���������-DN�SR�
GDMH�%áDĪHMF]\N� L�ZVSyáDXWRU]\��������F]\�%U|GH� L�ZVSyáDXWRU]\��������ZVNDĨQLN�
87&,� MHVW�GHILQLRZDQ\�MDNR�HNZLZDOHQW� WHPSHUDWXU\�SRZLHWU]D��SU]\�NWyUHM�Z ZD�
UXQNDFK�UHIHUHQF\MQ\FK�SRGVWDZRZH�SDUDPHWU\�IL]MRORJLF]QH�RUJDQL]PX�SU]\MPXMą�
WDNLH�VDPH�ZDUWRĞFL� MDN�Z�ZDUXQNDFK�U]HF]\ZLVW\FK��:VNDĨQLN�ED]XMH�QD�DQDOL]LH�
ELODQVX�FLHSOQHJR�F]áRZLHND��RNUHĞORQHM�SU]\�]DVWRVRZDQLX�ZLHORZĊ]áRZHJR�PRGH�
OX�Z\PLDQ\�FLHSáD VNáDGDMąFHJR� VLĊ� ]�SRGV\VWHPX�SDV\ZQHJR� �XZ]JOĊGQLDMąFHJR



$� 0ąNRV]D��&� .RĨPLĔVNL��%�0LFKDOVND��3RWHQFMDá�ELRNOLPDW\F]Q\« ��
IL]\F]QH�DVSHNW\�WUDQVSRUWX�FLHSáD�ZHZQąWU]�L�QD�SRZLHU]FKQL�FLDáD�F]áRZLHND��RUD]�
DNW\ZQHJR��XZ]JOĊGQLDMąFHJR�IL]MRORJLF]QH�PHFKDQL]P\�WHUPRUHJXODF\MQH��

=D�SRPRFą�ZVNDĨQLND�87&,�PRĪQD�GRNRQDü�]RELHNW\ZL]RZDQHM�RFHQ\�ZD�
UXQNyZ� ELRNOLPDW\F]Q\FK��3RV]F]HJyOQH� ]DNUHV\�ZDUWRĞFL�ZVNDĨQLND�87&,�Z\�
]QDF]DMą�RNUHĞORQH�NDWHJRULH�VWUHVX�FLHSOQHJR��:\]QDF]RQH�NDWHJRULH�VWUHVX�RSLH�
UDMą�VLĊ�QD�RELHNW\ZQ\FK�]PLDQDFK�SDUDPHWUyZ�IL]MRORJLF]Q\FK�RUJDQL]PX�]DFKR�
G]ąF\FK�SRG�ZSá\ZHP�ZDUXQNyZ�RWDF]DMąFHJR�ĞURGRZLVND�L�Vą�PLDUą�REFLąĪHQLD�
FLHSOQHJR� RUJDQL]PX��=DNUHV\� L� RGSRZLDGDMąFH� LP� NDWHJRULH� VWUHVX� WHUPLF]QHJR�
SU]HGVWDZLRQR�Z�WDEHOL����

7DEHOD��
.DWHJRULH�VWUHVX�WHUPLF]QHJR�ZVNDĨQLND�87&,

87&,�>R&@ .$7(*25,(�675(68
! ��� QLH]QRĞQ\�VWUHV�FLHSáD

����GR���� EDUG]R�VLOQ\�VWUHV�FLHSáD
����GR���� VLOQ\�VWUHV�FLHSáD
����GR���� XPLDUNRZDQ\�VWUHV�FLHSáD
���GR��������GR����

EUDN�REFLąĪHĔ�FLHSOQ\FK
NRPIRUW�WHUPLF]Q\

��GR��� áDJRGQ\�VWUHV�]LPQD
±���GR�� XPLDUNRZDQ\�VWUHV ]LPQD
±���GR���� VLOQ\�VWUHV�]LPQD
±���GR���� EDUG]R�VLOQ\�VWUHV�]LPQD
��±�� QLH]QRĞQ\�VWUHV�]LPQD

ħUyGáR��%áDĪHMF]\N�L�LQ��������%U|GH�L�LQ�������

ʹǤ �����������������
:� VWUHILH� SROVNLHJR� Z\EU]HĪD� %DáW\NX� Z� ODWDFK� ����±����� Z� RNUHVLH�

F]HUZLHF±VLHUSLHĔ� ĞUHGQLH� JRG]LQQH� ZDUWRĞFL� ZVNDĨQLND� 87&,� ZDKDá\� VLĊ� RG�
���R&� Z� 8VWFH� GR� ��R&� Z� ĝZLQRXMĞFLX� �WDE�� ���� 1DMZ\ĪV]H� ĞUHGQLH� JRG]LQQH�
ZDUWRĞFL� ZVNDĨQLND� 87&,� Z\VWąSLá\� ZH� ZV]\VWNLFK� PLHMVFRZRĞFLDFK� VWUHI\�
Z\EU]HĪD� Z� QDMFLHSOHMV]\P� PLHVLąFX� URNX� ± Z� OLSFX�� 0DNV\PDOQD� REOLF]RQD�



�� (XURSD�5HJLRQXP�;;,,, ������
ZDUWRĞü�ZVNDĨQLND�87&,�Z�ODWDFK�����±�����Z\VWąSLáD�Z�OLSFX�����OLSFD������
URNX� R� JRG]LQLH� �������Z�ĝZLQRXMĞFLX� L�Z\QRVLáD� ����R&��:HGáXJ� NODV\ILNDFML�
ZVNDĨQLND�87&,�RGSRZLDGD�WR�EDUG]R�VLOQHPX�VWUHVRZL�FLHSáD��2NUHĞORQD�ZyZ�
F]DV�WHPSHUDWXUD�SRZLHWU]D�Z\QRVLáD�����R&��SUĊGNRĞü�ZLDWUX���P [ V±� RUD]�QLH�
VWZLHUG]RQR�Z\VWĊSRZDQLD�]DFKPXU]HQLD��:�SR]RVWDá\FK�PLHVLąFDFK�REOLF]RQH�
PDNV\PDOQH�ZDUWRĞFL�ZVNDĨQLND�87&,�Z\QRVLá\�Z�F]HUZFX�����R&���.RV]DOLQ��
RUD]�Z�VLHUSQLX�����R&��ĝZLQRXMĞFLH���1DMQLĪV]H�ZDUWRĞFL�ZVNDĨQLND�87&,�RG�
QRWRZDQR�Z�F]HUZFX����F]HUZLHF������URNX�R�JRG]LQLH�������Z�8VWFH��±����R&��
FR�RGSRZLDGDáR�MXĪ�NDWHJRULL�ZVNDĨQLND�ÄEDUG]R�VLOQ\�VWUHV�]LPQD´��2GQRWRZD�
QD�ZyZF]DV� WHPSHUDWXUD�SRZLHWU]D�Z\QRVLáD����R&�� MHGQDN�SU]\ VLOQ\P�ZLHWU]H�
���P [ V±� L�SUDZLH�FDáNRZLW\P�]DFKPXU]HQLX�ZDUXQNL� WH�SRZRGRZDá\�]QDF]QH�
Z\FKáRG]HQLH� RUJDQL]PX�� 0LQLPDOQH� ZDUWRĞFL� ZVNDĨQLND� 87&,� Z OLSFX�
L Z VLHUSQLX�VWZLHUG]RQH��Z�àHELH�Z\QRVLá\�RGSRZLHGQLR�±�����L�±����R&�

7DEHOD��
0DNV\PDOQH��D���ĞUHGQLH��E��L�PLQLPDOQH��F��JRG]LQQH�ZDUWRĞFL�ZVNDĨQLND�87&,�

Z�VWUHILH�SROVNLHJR�Z\EU]HĪD�%DáW\NX��/DWD�����±����
0,(-6&2:2ĝ&, 9, 9,, 9,,, 9,�9,,,
ĝZLQRXMĞFLH

D ���� ���� ���� ����
E ���� ���� ���� ����
F ±���� ±���� ±���� ±����

.RV]DOLQ
D ���� ���� ���� ����
E ���� ���� ���� ����
F ±���� ±��� ±���� ±����

8VWND
D ���� ���� ���� ����
E ��� ���� ���� ���
F ±���� ±���� ±���� ±����

àHED
D ���� ���� ���� ����
E ��� ���� ���� ���
F ±���� ±���� ±���� ±����

+HO
D ���� ���� ���� ����
E ��� ���� ���� ����
F ±���� ±��� ±���� ±����

*GDĔVN
D ���� ���� ���� ����
E ��� ���� ���� ����
F ±���� ±���� ±���� ±����

ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�
:�VWUXNWXU]H�GRERZHM��U\V�����SU]HELHJX�ZVNDĨQLND�87&,�PDNV\PDOQH�ZDUWR�

ĞFL� QRWRZDQH� E\á\� Z� ]DOHĪQRĞFL� RG� PLHVLąFD� L� PLHMVFRZRĞFL�� R� JRG]LQLH� ����
Z F]HUZFX�Z�.RV]DOLQLH� L�Z�àHELH��R�JRG]LQLH�������Z�F]HUZFX�QD�+HOX��Z�OLSFX
Z8VWFH�L�Z�*GDĔVNX�RUD]�Z�VLHUSQLX�Z�8VWFH� L�àHELH��:�SR]RVWDá\FK�QLH�Z\PLH�
QLRQ\FK�PLHMVFRZRĞFLDFK�Z�NDĪG\P�] PLHVLĊF\�E\áD�WR�JRG]LQD�������87&���



$� 0ąNRV]D��&� .RĨPLĔVNL��%�0LFKDOVND��3RWHQFMDá�ELRNOLPDW\F]Q\« ��

5\VXQHN �� 6WUXNWXUD�GRERZD�PDNV\PDOQ\FK��ĞUHGQLFK�L�PLQLPDOQ\FK�ZDUWRĞFL�ZVNDĨ�
QLND�87&,�Z�ODWDFK�����±�����Z�VWUHILH�SROVNLHJR�Z\EU]HĪD�%DáW\NX
ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�

0LQLPDOQH� ZDUWRĞFL� ZVNDĨQLND� QDWRPLDVW� Z\VWĊSRZDá\� JáyZQLH� Z JRG]L�
QDFK�QRFQ\FK������± ������Z�F]HUZFX�L�OLSFX�OXE�ZLHF]RUQ\FK�Z�VLHUSQLX�± RNR�
áR��������=GDU]DáR� VLĊ� WDNĪH�� ĪH�QDMQLĪV]D�ZDUWRĞü�E\áD�RGQRWRZDQD�R�JRG]LQLH�
����� �F]HUZLHF� ± *GDĔVN�� VLHUSLHĔ� ± àHED��� R� ������ �.RV]DOLQ� ± VLHUSLHĔ�� F]\
R ������ �OLSLHF� ± ĝZLQRXMĞFLH��� 3U]HELHJ� PDNV\PDOQ\FK� L� ĞUHGQLFK� ZDUWRĞFL�
87&,�Z�RNUHVLH�OHWQLP�Z�FLąJX�GRE\�VWDQRZL�RGZ]RURZDQLH�SU]HELHJX�WHPSHUD�
WXU\�SRZLHWU]D��=�NROHL�QDMQLĪV]H�ZDUWRĞFL�87&,��RG]ZLHUFLHGODMąFH�VWUHV�]LPQD��
Z\ND]XMą�GXĪą�QLHUHJXODUQRĞü�Z\VWĊSRZDQLD�Z�FLąJX�GRE\�

:�NROHMQ\P�HWDSLH�SUDF\�VNXSLRQR�VLĊ�QD�F]ĊVWRĞFL�Z\VWĊSRZDQLD�ZDUWRĞFL�
ZVNDĨQLND�87&,�Z�SU]\MĊW\FK�SU]HG]LDáDFK�VNDOL�RFHQ\�REFLąĪHĔ�FLHSOQ\FK�RU�
JDQL]PX�F]áRZLHND��3U]HGVWDZLRQD�QD�U\VXQNX���RJyOQD�F]ĊVWRĞü�Z�VH]RQLH�OHW�
QLP� EUDNX� REFLąĪHĔ� FLHSOQ\FK� �87&,� �±��R&�� L� NRPIRUWX� WHUPLF]QHJR� �87&,�
��±��R&�� RUD]� QD� U\VXQNX� �� VWUXNWXUD� GRERZD� SU]HG]LDáyZ� VWUHVX� WHUPLF]QHJR�
ZHGáXJ� ZVNDĨQLND� 87&,� Z\ND]DáD� QDMZLĊNV]ą� F]ĊVWRĞü� ZDUXQNyZ� ]� EUDNLHP



�� (XURSD�5HJLRQXP�;;,,, ������
REFLąĪHQLD WHUPLF]QHJR� L� NRPIRUWX� Z� ]DFKRGQLHM� F]ĊĞFL� Z\EU]HĪD�� ]ZáDV]F]D
Z ĝZLQRXMĞFLX� RUD]� QLHFR� PQLHMV]ą� ZH� ZVFKRGQLHM� F]ĊĞFL� SROVNLHJR� Z\EU]HĪD
%DáW\NX��1DMPQLHMV]ą�F]ĊVWRĞFLą�87&,�Z�]DNUHVLH��±��R&��EUDN�REFLąĪHĔ�FLHSO�
Q\FK��Z\UyĪQLDáD�VLĊ�ĞURGNRZD�F]ĊĞü�VWUHI\�Z\EU]HĪD��]ZáDV]F]D�8VWND��

5\VXQHN ��� &]ĊVWRĞü� ���� Z\VWĊSRZDQLD� ZDUWRĞFL� ZVNDĨQLND� 87&,� Z� ]DNUHVLH� EUDNX�
REFLąĪHĔ� FLHSOQ\FK� ��±��R&�� L� NRPIRUWX� WHUPLF]QHJR� ���±��R&��Z� VH]RQLH� OHWQLP� � QD�
Z\EU]HĪX�%DáW\NX�Z�ODWDFK�����±����
ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�

:�F]HUZFX���ZDUXQNL�ELRNOLPDW\F]QH�QLH�SRZRGXMąFH�REFLąĪHĔ�FLHSOQ\FK�
�87&,� �±��R&�� L�Z\PDJDMąFH�EDUG]R�PDá\FK�ZHZQĊWU]Q\FK� UHDNFML WHUPRUH�
JXODF\MQ\FK�RUD]�GRVWRVRZDZF]\FK�GR�ZDUXQNyZ�]HZQĊWU]Q\FK�Z\VWĊSRZDá\�
Z� ODWDFK�����±����� ]����� F]ĊVWRĞFLą�SRPLĊG]\� JRG]LQą������D��������0DN�
VLPXP�F]ĊVWRĞFL�Z\VWĊSRZDQLD�EUDNX�REFLąĪHĔ�FLHSOQ\FK�SU]\SDGD�QD�JRG]LQĊ�
����� Z� ĞURGNRZHM� F]ĊĞFL� Z\EU]HĪD�� QD� ������ ZH� ZVFKRGQLHM� RUD]� QD� �����
L ������Z�]DFKRGQLHM��:DUXQNL�RSW\PDOQH��NRPIRUW�WHUPLF]Q\�87&,���±��R&��
QRWRZDQH�E\á\�W\ONR�SRPLĊG]\�JRG]LQą������D�������]�F]ĊVWRĞFLą�RG���GR������
3R]D�Z\PLHQLRQ\PL�JRG]LQDPL�QD�ZLĊNV]RĞFL�DQDOL]RZDQHJR�REV]DUX�QLH�RG�
QRWRZDQR�Z\VWĊSRZDQLD� WDNLFK�ZDUXQNyZ� ELRNOLPDW\F]Q\FK� OXE�E\á\� WR� HSL�
]RG\F]QH�SU]\SDGNL� :�OLSFX�F]ĊVWRĞü�Z\VWĊSRZDQLH�EUDNX�REFLąĪHĔ� WHUPLF]�
Q\FK� �87&,� �±��R&�� REVHUZRZDQH� MHVW� Z� SDVLH� Z\EU]HĪD� SU]H]� FDáą� GREĊ
Z ]DNUHVLH�RG�����R�JRG]LQLH������GR�����R�JRG]LQLH��������1DMZLĊNV]ą�F]Ċ�
VWRĞFLą� Z\VWĊSRZDQLD� WHM� NODV\� VWUHVX� FLHSOQHJR�� D�ZáDĞFLZLH� MHJR� EUDNX�� RG�
]QDF]D�VLĊ�QD�Z\EU]HĪX�Z�FLąJX�GRE\�JRG]LQD�������� MHG\QLH�Z�àHELH� MHVW� WR�
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JRG]LQD��������%UDN�REFLąĪHĔ� WHUPLF]Q\FK�Z\VWĊSXMH�Z�VWUHILH�Z\EU]HĪD�QDM�
F]ĊĞFLHM�Z�VLHUSQLX��:�VLHUSQLX�UyZQLHĪ�QRWXMH�VLĊ�QDMZLĊNV]ą�F]ĊVWRĞü�Z\VWĊ�
SRZDQLD�WHM�NDWHJRULL�VWUHVX�SU]H]�FDáą�GREĊ��]ZáDV]F]D�Z�JRG]LQDFK�G]LHQQ\FK�
MHVW�EDUG]R�Z\UyZQDQD� L� GOD�SU]\NáDGX�Z�ĝZLQRXMĞFLX�Z\QRVL�RG����GR�����
SRPLĊG]\� JRG]LQą� �����D� �������=GHF\GRZDQLH� QDMZLĊNV]ą� F]ĊVWRĞFLą�Z\VWĊ�
SRZDQLD�DEVROXWQLH�NRPIRUWRZ\FK�ZDUXQNyZ�ELRWHUPLF]Q\FK��87&,���±��R&��
Z OLSFX� L�VLHUSQLX�RG]QDF]D�VLĊ�ĝZLQRXMĞFLH�RUD]�+HO��:�W\FK�GZyFK�PLHMVFR�
ZRĞFLDFK��MDNR�MHG\Q\FK�QD�Z\EU]HĪX�VSRĞUyG�DQDOL]RZDQ\FK��Z�RNUHVLH������
�����Z�OLSFX�L�VLHUSQLX�Z�JRG]LQDFK�����±������VWZLHUG]RQR�WDNĪH�QDMZLĊNV]\�
XG]LDá� ZDUXQNyZ� RSW\PDOQ\FK� RNUHĞODQ\FK� PLDQHP� NRPIRUWX� WHUPLF]QHJR�
�87&,���±��R&��Z�VWRVXQNX�GR�]DNUHVX�ZVNDĨQLND�87&,��±��R&�RGSRZLDGD�
MąFHJR�EUDNX�REFLąĪHĔ�FLHSOQ\FK��

:�VH]RQLH�OHWQLP�Z�8VWFH�L�Z�àHELH�REVHUZXMH�VLĊ�UyZQLHĪ�Z\VWĊSRZDQLH�
Z�FLąJX�FDáHM�GRE\�VWUHVX�]ZLą]DQHJR�]�XPLDUNRZDQ\P�VWUHVHP�]LPQD� QDWR�
PLDVW�Z�SR]RVWDá\FK�PLHMVFRZRĞFLDFK� W\ONR�Z� JRG]LQDFK�ZLHF]RUQ\FK� L� QRF�
Q\FK��:�PLHMVFRZRĞFLDFK� ĞURGNRZHM� F]ĊĞFL� Z\EU]HĪD� �8VWND� L� àHED�� XPLDU�
NRZDQ\�VWUHV�]LPQD�Z\VWĊSXMH�QDMF]ĊĞFLHM�Z�PLHVLąFX�F]HUZFX�RUD]�]GHF\GR�
ZDQLH� F]ĊĞFLHM� QLĪ� QD� SR]RVWDá\P� REV]DU]H� VWUHI\� QDGPRUVNLHM� Z� JRG]LQDFK�
QRFQ\FK� RGQRWRZ\ZDQ\� MHVW� WX� VLOQ\� VWUHV� ]LPQD�� :� ĝZLQRXMĞFLX� QDWRPLDVW�
QDMF]ĊĞFLHM�RUJDQL]P�F]áRZLHND�QDUDĪRQ\�MHVW�QD�Z\VWĊSRZDQLH�XPLDUNRZDQH�
JR� L VLOQHJR� VWUHVX� ]ZLą]DQHJR� ]� FLHSáHP� NWyU\� PRĪH� SRMDZLDü� VLĊ� MXĪ� RG
ZF]HVQ\FK�������87&��JRG]LQ�UDQQ\FK��U\V� ���

$QDOL]XMąF�Z\VWĊSRZDQLH�ZDUXQNyZ�ELRNOLPDW\F]Q\FK� ]�EUDNLHP REFLą�
ĪHQLD�FLHSOQHJR�Z�]DNUHVLH�87&,��±��R&�Z�NROHMQ\FK�GQLDFK�URNX�RNUHVX�OHW�
QLHJR� �F]HUZLHF±VLHUSLHĔ��Z�ZLHOROHFLX�����±�����VWZLHUG]RQR�QDMZLĊFHM�GQL�
] FDáRG]LHQQ\PL� OXE� FDáRGRERZ\PL� ZDUXQNDPL� NRPIRUWRZ\PL� ���±������
Z ĝZLQRXMĞFLX� L� QD�+HOX��:�.RV]DOLQLH� ]GHF\GRZDQLH� F]ĊĞFLHM� QLĪ� Z� LQQ\FK�
PLHMVFRZRĞFLDFK� QDGPRUVNLFK� EUDN� VWUHVX� WHUPLF]QHJR�Z\VWĊSRZDá� Z� JRG]L�
QDFK�SRSRáXGQLRZ\FK�L�ZLHF]RUQ\FK��1D�FDá\P�Z\EU]HĪX�QDMEDUG]LHM�XSU]\ZL�
OHMRZDQ\P� RNUHVHP�� ]� QDMZLĊNV]ą� F]ĊVWRĞFLą� ZDUXQNyZ� RSW\PDOQ\FK� QLHRE�
FLąĪDMąF\FK�RUJDQL]PX�F]áRZLHND��MHVW�SU]HáRP�OLSFD�L�VLHUSQLD��U\V�������
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5\VXQHN ���6WUXNWXUD�GRERZD�F]ĊVWRĞFL�����Z\VWĊSRZDQLD�NDWHJRULL�VWUHVX�QD�SRGVWDZLH�
ZVNDĨQLND�87&,�Z��PLHVLąFDFK�OHWQLFK�Z�ODWDFK�����±����
ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�
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5\VXQHN ���&]ĊVWRĞü����Z\VWĊSRZDQLD�EUDNX�REFLąĪHĔ�FLHSOQ\FK�ZHGáXJ�ZVNDĨQLND�87&,�
��±��R&��Z NROHMQ\FK�JRG]LQDFK�L�GQLDFK�F]HUZFD��OLSFD�L�VLHUSQLD��/DWD�����±����
ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�

5R]SDWUXMąF� ZDUXQNL� ELRNOLPDW\F]QH� Z� SROVNLHM� VWUHILH� Z\EU]HĪD� %DáW\NX�
QDOHĪ\� RGQLHĞü� VLĊ� WDNĪH� GR� LFK� ]PLHQQRĞFL� Z� F]DVLH� �U\V�� ���� =H� Z]JOĊGX� QD�
SU]\MĊFLH�GR�REOLF]HĔ�NUyWNLHJR�RNUHVX�XZ]JOĊGQLRQHJR�Z�SUDF\�REHMPXMąFHJR�
ODWD�����±������Z�NWyU\FK�VWZLHUG]D�VLĊ�SRGZ\ĪV]RQH�Z�VWRVXQNX�GR ZF]HĞQLHM�
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V]\FK� ODW� ZDUWRĞFL� WHPSHUDWXU\� SRZLHWU]D� �0LFKDOVND� ������� RNUHĞORQD� ]RVWDáD
W\ONR� WHQGHQFMD� D� QLH� WUHQG�� :� F]HUZFX� VWZLHUG]RQR� XMHPQą� WHQGHQFMĊ GQL�
] EUDNLHP�REFLąĪHQLD�FLHSOQHJR�Z�ĝZLQRXMĞFLX�L�GRGDWQLą�Z�.RV]DOLQLH��:�OLSFX�
Z]GáXĪ�FDáHJR�SDVD�Z\EU]HĪD�]D�Z\MąWNLHP�ĝZLQRXMĞFLD�Z\VWĊSXMH�Z]URVW�OLF]�
E\� GQL� ]�EDUNLHP� REFLąĪHQLD� FLHSOQHJR�]� URNX� QD� URN�Z�DQDOL]RZDQ\FK� ODWDFK��
QDWRPLDVW� Z� VLHUSQLX� VWZLHUG]RQR� WHQGHQFMĊ� XMHPQą� Z� UR]SDWU\ZDQ\FK� PLHM�
VFRZRĞFLDFK�QDGPRUVNLFK��]D�Z\MąWNLHP�+HOX��

5\VXQHN �� /LF]ED�GQL�]�EUDNLHP�REFLąĪHQLD�FLHSOQHJR�QD�Z\EUDQ\FK�VWDFMDFK�Z�PLHVLą�
FDFK�VH]RQX�OHWQLHJR�Z�NROHMQ\FK�ODWDFK�����±�����
ħUyGáR��RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�GDQ\FK�PHWHRURORJLF]Q\FK�

������������
6SU]\MDMąFH�ZDUXQNL�GOD�RVyE�Z\SRF]\ZDMąF\FK��RNUHĞODQH�MDNR�EUDN�RE�
FLąĪHĔ�FLHSOQ\FK�L�NRPIRUW�WHUPLF]Q\� REOLF]RQH�ZHGáXJ�ZVNDĨQLND�87&,�
Z\VWĊSXMą�QDMF]ĊĞFLHM�Z�ĝZLQRXMĞFLX�� QD�+HOX� L�Z�.RV]DOLQLH�� QDWRPLDVW�
QDMU]DG]LHM�Z�8VWFH�
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=GHF\GRZDQLH� QDMZLĊNV]ą� F]ĊVWRĞFLą� Z\VWĊSRZDQLD� DEVROXWQLH� NRPIRU�
WRZ\FK� ZDUXQNyZ� WHUPLF]Q\FK� �ZVNDĨQLN� 87&,� Z� ]DNUHVLH� ��±��R&��
Z OLSFX�L�VLHUSQLX�RG]QDF]DMą�VLĊ�ĝZLQRXMĞFLH�RUD]�+HO�
:�VWUXNWXU]H�GRERZHM�PDNV\PDOQH�ZDUWRĞFL�ZVNDĨQLND�87&,�Z\VWĊSXMą�
]D]Z\F]DM�PLĊG]\� ������ OXE� ������87&�� QDWRPLDVW�PLQLPDOQH� ZDUWRĞFL�
ZVNDĨQLND�RGQRWRZDQH�]RVWDá\�JáyZQLH�Z�JRG]LQDFK�QRFQ\FK������±������
Z�PLHVLąFDFK�F]HUZLHF� L� OLSLHF� OXE�Z�JRG]LQDFK�ZLHF]RUQ\FK�Z� VLHUSQLX�
�RNRáR��������
6WZLHUG]RQR� WDNĪH� ]ZLĊNV]DMąF\� VLĊ� SRWHQFMDá� ZDUXQNyZ ELRNOLPDW\F]Q\FK�
QD�Z\EU]HĪX�Z\UDĪRQ\� GRGDWQLP� WUHQGHP� OLF]E\� GQL� ]� EUDNLHP� REFLąĪHQLD�
FLHSOQHJR�Z]GáXĪ�FDáHJR�Z\EU]HĪD�Z�OLSFX��]D�Z\MąWNLHP�ĝZLQRXMĞFLD�
1D�FDá\P�Z\EU]HĪX�QDMEDUG]LHM�XSU]\ZLOHMRZDQ\P�RNUHVHP��] QDMZLĊN�
V]ą� F]ĊVWRĞFLą� ZDUXQNyZ� RSW\PDOQ\FK� GOD� SU]HE\ZDMąF\FK� UHNUHDQWyZ�
L WXU\VWyZ� MHVW�SU]HáRP�OLSFD�L�VLHUSQLD��

%LEOLRJUDILD
&KDELRU� 0��� 2ZF]DUHN� 0�� ������ 2FHQD� ZDUXQNyZ� NąSLHOLVNRZ\FK� SROVNLHJR� Z\EU]HĪD�

%DáW\NX��%DOQHRORJLD�3ROVND����V����±����
%ąNRZVND�0���%áDĪHMF]\N�.�� ����� 9DULDELOLW\�WR�VXPPHU�VHDVRQ�ELRFOLPDWLF�FRQGLWLRQV�LQ�

WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\�LQ�.RáREU]HJ��3RODQG� 3U]HJOąG�*HRJUDILF]Q\� 9RO������1R�����SS����������
%áDĪHMF]\N�.�� ����� %,2./,0$� VRIWZDUH�0(1(;�� 6WURQD� LQWHUQHWRZD�� KWWS���ZZZ�LJLS]��

SDQ�SO� WOB�ILOHV�LJLS]�]JLN�RSUDFRZDQLD�LQG\ZLGXDOQH�EOD]HMF]\N�PHQH[B�����SGI�����OL�
VWRSDGD�������RUD]��KWWS���ZZZ�LJLS]�SDQ�SO�%LRNOLPD�]JLN�KWPO���� OLVWRSDGD�������

%áDĪHMF]\N�.���%U|GH� 3��� )LDOD�'���+DYHQLWK�*���+ROPpU� ,��� -HQGULW]N\�*���.DPSPDQQ�%���
.XQHUW�$�������� 3ULQFLSOHV�RI�WKH�QHZ�8QLYHUVDO�7KHUPDO�&OLPDWH�,QGH[��87&,��DQG�
LWV� DSSOLFDWLRQ� WR� ELRFOLPDWLF� UHVHDUFK� LQ�(XURSHDQ�6FDOH��0LVFHOODQHD�*HRJUDSKLFD��
9RO� ����SS����±����

%U|GH�3���)LDOD�'���%áDĪHMF]\N��.���+ROPpU�,���-HQGULW]N\�*���.DPSPDQQ�%���7LQ]�%���+DYHQLWK�
*���������'HULYLQJ�WKH�RSHUDWLRQDO�SURFHGXUH�IRU�WKH�8QLYHUVDO�7KHUPDO�&OLPDWH�,QGH[�
�87&,�� ,QWHUQDWLRQDO�-RXUQDO�RI�%LRPHWHRURORJ\��9RO������1R�����SS�����±����.DPLHQLHFND�-�������� .OLPDW�L�WXU\VW\ND��,QVW\WXW�QD�U]HF]�(NRUR]ZRMX���V�����

.RĨPLĔVNL�&���0LFKDOVND�%�������� 2FHQD�ZDUXQNyZ�SRJRGRZ\FK�GOD�UHNUHDFML�L� WXU\VW\NL
Z UHMRQLH�ĝZLQRXMĞFLD� 3UREOHP\�WXU\VW\NL�L�UHNUHDFML��0RQRJUDILH��QU����V����±��

.RĨPLĔVNL�&���0LFKDOVND�%�������D��=PLHQQRĞü�OLF]E\�GQL�JRUąF\FK�L�XSDOQ\FK�RUD]�RGF]XFLD�
FLHSOQH�Z�VWUHILH�SROVNLHJR�Z\EU]HĪD�%DáW\NX��$FWD�$JURSK\VLFD������������±����

.RĨPLĔVNL�&���0LFKDOVND�%�������E� (YDOXDWLRQ�RI�ELRFOLPDWH�RI�WKH�8VWND�UHJLRQ�IRU�WKH�
QHHGV� RI� UHFUHDWLRQ� DQG� WRXULVP��Z��0HWHRURORJ\� DQG� FOLPDWRORJ\� UHVHDUFK�� UHG��
-� /HĞQ\��5R]SU��L�0RQRJU��QU������$FWD� $JURSK\VLFD��������±����

.RĨPLĔVNL�&���0LFKDOVND�%�������� 0HWHRURORJLF]QH�XZDUXQNRZDQLD�UR]ZRMX� WXU\VW\NL
L UHNUHDFML Z�VWUHILH�SROVNLHJR�Z\EU]HĪD�%DáW\NX� $FWD�%DOQHRORJLFD���������
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.RĨPLĔVNL�&���0LFKDOVND�%���������=PLHQQRĞü�GQL�WHUPRQHXWUDOQ\FK�Z�VWUHILH�SROVNLHJR

Z\EU]HĪD�%DáW\NX��3U]HJOąG�*HRJUDIF]Q\���������V���±����Z�GUXNX��
.RĨPLĔVNL�&���ĝZLąWHN�0�� ����� (IIHFWV�RI�WKH�%DOWLF�6HD�RQ�DLU�WHPSHUDWXUH�DQG�KXPLGLW\�DQG�

RQ�ZLQG�VSHHG�DW�WKH�SROLVK�FRDVW��$FWD�$JURSK\VLFD��9RO���� �����SS�����±����0ąNRV]D� $��� ����� %LRFOLPDWLF� FRQGLWLRQV� RI� WKH� /XEXVNLH� 9RLYRGHVKLS�� *HRJUDSKLD�
3RORQLFD��9RO���������V���±���

0LFKDOVND� %��� ����� 7HQGHQFMH� ]PLDQ� WHPSHUDWXU\� SRZLHWU]D� Z� 3ROVFH�� 3UDFH� L� 6WXGLD�
*HRJUDILF]QH��W� ����V� ��±���

0LV]XN�%���2WRS�,���2ZF]DUHN�0�������� :DUXQNL�ELRNOLPDW\F]QH�MDNR�F]\QQLN�NV]WDáWX�
MąF\�SRWHQFMDá�UHNUHDF\MQ\�6XGHWyZ��3U]HJOąG�*HRJUDILF]Q\���������V�����±����

2ZF]DUHN� 0��� ����� =PLHQQRĞü� ZDUXQNyZ� ELRWHUPLF]Q\FK� Z� *G\QL� �����±������
Z� :DKDQLD�NOLPDWX�Z�UyĪQ\FK�VNDODFK�SU]HVWU]HQQ\FK�L�F]DVRZ\FK UHG� .��3LRWUR�
ZLF]� 5��7ZDUGRV]��,*L3=��8QLZHUV\WHW�-DJLHOORĔVNL��.UDNyZ��V�����±�����

3DU]\FK�.�������� :\EUDQH�FHFK\�UXFKX�WXU\VW\F]QHJR�Z�.RáREU]HJX�Z�ĞZLHWOH�Z\QLNyZ�
SRPLDUX�UXFKX�WXU\VW\F]QHJR� 6áXSVNLH�3UDFH�*HRJUDILF]QH���
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7RXULVP�RQ�WKH�3ROLVK�FRDVW�RI�WKH�%DOWLF�6HD�LV�FKDUDFWHULVHG�E\�KLJK�VHDVRQDOLW\�DQG�
LV�DW�LWV�KLJKHVW�GXULQJ�WKH�ZDUP�KDOI�RI�WKH�\HDU��SDUWLFXODUO\�LQ�WKH�KROLGD\�SHULRG��%LRFOL�
PDWLF�FRQGLWLRQV�DUH�VKDSHG�E\� WKH�%DOWLF�6HD�DQG�WKH�FKDUDFWHULVWLF� IHDWXUH�RI�WHPSHUDWH�
ODWLWXGHV��WKDW�LV�KLJK�YDULDELOLW\�RI�ZHDWKHU�FRQGLWLRQV��7KH�ELRFOLPDWLF�SRWHQWLDO�LV�GHWHU�
PLQHG�E\�DOO�RSWLPDO�HQYLURQPHQWDO�FRQGLWLRQV�IRU�KXPDQ�FRPIRUW�± ZHDWKHU�FRQGLWLRQV�LQ�
SDUWLFXODU��ZKLFK�FRQWULEXWH�WR�DQ�LQFUHDVH�LQ�UHFUHDWLRQ�DQG�OHLVXUH�DFWLYLWLHV��7KH�UHVHDUFK�
PDWHULDO�RI�WKLV�VWXG\�FRQVLVWV�RI�KRXUO\�YDOXHV�RI�DLU�WHPSHUDWXUH��UHODWLYH�KXPLGLW\��ZLQG�VSHHG�DQG�FORXG� FRYHU� UHFRUGHG� LQ�-XQH�� -XO\�DQG�$XJXVW� RI� WKH�SHULRG� RI�����±����� LQ�
�PHWHRURORJLFDO�VWDWLRQV�ORFDWHG�DORQJ�WKH�FRDVW�OLQH��ĝZLQRXMĞFLH��.RV]DOLQ��8VWND��àHED��
+HO�DQG�*GDĔVN��87&,��8QLYHUVDO�7KHUPDO�&OLPDWH�,QGH[��YDOXHV�UHIHUULQJ�WR�WKH�KHDW�ORDG�
ZHUH�FDOFXODWHG�ZLWK�WKH�XVH�%LR.OLPD�6RIWZDUH�YHU�������7KH�UHVXOWV�DOORZHG�IRU�GHWHUPL�
QDWLRQ�RI�SHULRGV�RI�FRPIRUW�FRQGLWLRQV�ZKLFK�FRQVWLWXWH�ELRFOLPDWLF�SRWHQWLDO�RI�WKH�FRDVW��
8VLQJ� WKH�FDOFXODWHG�87&,� YDOXHV�DQG� WKH� UHVXOWV� RI� WKH� LPSDFW�DVVHVVPHQW� RI� LQGLYLGXDO�
PHWHRURORJLFDO�FRQGLWLRQV�RQ�KXPDQ��WKH�SUHVHQW�DQDO\VLV�VKRZV�VSDWLDO�YDULDELOLW\� LQ�WKH�
IUHTXHQF\� DQG�QXPEHU� RI�GD\V�ZLWK� FRPIRUW� FRQGLWLRQV� EHWZHHQ� WKH� HDVWHUQ�DQG�ZHVWHUQ�
SDUW�RI�WKH�3ROLVK�%DOWLF�6HD�FRDVW��/DFN�RI�KHDW� ORDG�DQG�WKHUPDO�FRPIRUW�FDOFXODWHG�DF�
FRUGLQJ�WR�87&,��ZDV�UHFRUGHG�ZLWK�WKH�KLJKHVW�IUHTXHQF\�RQ�WKH�FRDVW�LQ�ĝZLQRXMĞFLH��+HO�
DQG�.RV]DOLQ��7KH�ORZHVW�YDOXHV�RI�87&,��LQ�WKH�UDQJH�RI��±���&��ODFN�RI�KHDW�ORDG��ZHUH�FDOFXODWHG� IRU�8VWND��$GGLWLRQDOO\��PRGHUDWH�FROG�VWUHVV�ZDV�UHFRUGHG�GXULQJ�WKH����KRXU�
SHULRG�LQ�8VWND�DQG�àHED��ZKHUHDV�LQ�RWKHU�ORFDOLWLHV�VXFK�FRQGLWLRQV�ZHUH�UHSRUWHG�RQO\�LQ�
WKH�HYHQLQJ�DQG�QLJKW��,W�ZDV�IRXQG�WKDW�RQ�WKH�3ROLVK�%DOWLF�6HD�FRDVW��WKH�SHULRG�RI�ODWH�
-XO\� DQG� HDUO\�$XJXVW� LV� FKDUDFWHULVHG� E\� WKH� KLJKHVW� IUHTXHQF\� RI� RSWLPDO� FRQGLWLRQV�
ZKLFK�GR�QRW�FDXVH�WKHUPDO�VWUHVV��

7UDQVODWHG�E\� ,ZRQD�)\GU\FK


