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Skróty i oznaczenia stosowane w pracy

Ach

DFHW\ORFKROLQD

BMI

ZVNDĨQLN�PDV\�FLDáD

FKRURED�ZLHĔFRZD�

VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQ\FK�U]ĊGyZ�NDSLODU�Z�ZDUXQNDFK�SRGVWDZRZ\FK�

VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQ\FK�U]ĊGyZ�NDSLODU�SR�WHĞFLH�SU]HNUZLHQLD�F]\QQHJR

VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQ\FK�U]ĊGyZ�NDSLODU�SR�SU]HNUZLHQLX�ELHUQ\P

UyĪQLFD�SRPLĊG]\�SROHP�SRZLHU]FKQL�]DMĊW\P�SU]H]�NDSLODU\�
Z\]QDF]RQ\P�SR�L�SU]HG�WHVWHP�SU]HNUZLHQLD�F]\QQHJR

UyĪQLFD�SRPLĊG]\�SROHP�SRZLHU]FKQL�]DMĊW\P�SU]H]�NDSLODU\�
Z\]QDF]RQ\P�SR�L�SU]HG�WHVWHP�SU]HNUZLHQLD�ELHUQHJR

ELDáNR�&�UHDNW\ZQH�
'LDEHWHV�&RPSOLFDWLRQ�&OLQLFDO�7ULDO�

ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�Z�ZDUXQNDFK�
SRGVWDZRZ\FK�

ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�SR�WHĞFLH�SU]HNUZLHQLD�
F]\QQHJR

ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�SR�WHĞFLH�SU]HNUZLHQLD�
ELHUQHJR

UyĪQLFD�SRPLĊG]\�RGOHJáRĞFLą�NDSLODU�Z\]QDF]RQą�SR�L�SU]HG�
SU]HNUZLHQLHP�F]\QQ\P

UyĪQLFD�SRPLĊG]\�RGOHJáRĞFLą�NDSLODU�Z\]QDF]RQą�SR�L�SU]HG�
SU]HNUZLHQLHP�ELHUQ\P



FXNU]\FD�W\SX���

GUMed

*GDĔVNL�8QLZHUV\WHW�0HG\F]Q\

KHPRJORELQD�JOLNRZDQD

OLSRSURWHLQ\�Z\VRNLHM�JĊVWRĞFL

 0LĊG]\QDURGRZD�)HGHUDFMD�&XNU]\F\

ODVHURZD�SU]HSá\ZRPHWULD�GRSOHURZVND

 OLSRSURWHLQ\�PDáHM�JĊVWRĞFL

NIRS

VSHNWURVNRSLD�EOLVNLHM�SRGF]HUZLHQL
NO 

WOHQHN�D]RWX

NOS 

V\QWD]D�WOHQNX�D]RWX

NT 

QDGFLĞQLHQLH�WĊWQLF]H

RSW\F]QD�WRPRJUD¿D�NRKHUHQWQD
OPS

RUWRJRQDOQD�SRODU\]DFMD�VSHNWUDOQD
OUN 

RĞURGNRZ\�XNáDG�QHUZRZ\�

p

SR]LRP�LVWRWQRĞFL
PORH 

SRRNOX]\MQH�SU]HNUZLHQLH�F]\QQH

PPG

IRWRSOHW\]PRJUD¿D

URN�Ī\FLD�

RGFK\OHQLH�VWDQGDUGRZH
SNP 

QLWURSUXV\GHN�VRGX
TcPO

2 2

ĞUHGQLD�ZDUWRĞü�WF32��Z�FLąJX����VHNXQG�SU]HG�7BED]D
TcPO

2 2 2

UyĪQLFD�PLĊG]\�7F32�BED]D�L�7F32�B]HUR



TcPO
2 2

ĞUHGQLD�ZDUWRĞü�WF32��Z�FLąJX����VHNXQG�SU]HG�7B]HUR
TG 

WUyMJOLFHU\G\
TRS

WNDQNRZD�IRWRPHWULD�RGELFLRZD�

TTR

F]DV�SRWU]HEQ\�GR�RVLąJQLĊFLD�ZDUWRĞFL�SRGVWDZRZHM�SR�RNOX]ML��
�7BSRZUyW���7B]HUR�

Slope 
2

VWRVXQHN�WF32�BGLII�L�775

8QLZHUV\WHFNLH�&HQWUXP�.OLQLF]QH

WHVW�RNOX]ML�Ī\OQHM�WHVW�SU]HNUZLHQLD�ELHUQHJR
� �



� Magdalena Hoffmann

� &XNU]\FD�]�XZDJL�QD�UR]SRZV]HFKQLHQLH��D�WDNĪH�REVHUZRZDQ\�Z]URVW�F]ĊVWRĞFL�]DFKRURZDĔ�

MHVW�XZDĪDQD�]D�FKRUREĊ�VSRáHF]Qą��:HGáXJ�,QWHUQDWLRQDO�'LDEHWHV�)HGHUDWLRQ��,')��REHFQLH�QD�ĞZLH�

FLH�QD�FXNU]\FĊ�FKRUXMH�����PLOLRQyZ�OXG]L��]�F]HJR����PLOLRQyZ�Z�(XURSLH��D�GR������U��WD�OLF]ED�Z]UR�

ĞQLH�RGSRZLHGQLR�GR�����PLOLRQyZ�QD�ĞZLHFLH�RUD]�GR������POQ�Z�(XURSLH������1DMZ\ĪV]H�ZVNDĨQLNL�

]DFKRURZDOQRĞFL�RGQRWRZDQR�Z�)LQODQGLL��(XURSLH�3yáQRFQHM�RUD]�.DQDG]LH������D�QDMQLĪV]H�Z�NUDMDFK�

D]MDW\FNLFK��:\VWĊSRZDQLH�FXNU]\F\�Z�3ROVFH�,')�V]DFXMH�QD�������������:�WHM�GXĪHM�JUXSLH�RNRáR�����

VWDQRZLą�SDFMHQFL�]�FXNU]\Fą�W\SX����:\UDĨQ\�Z]URVW�OLF]E\�]DFKRURZDĔ�QD�FXNU]\FĊ�W\SX���REVHUZXMH�

VLĊ�WDNĪH�Z�JUXSLH�G]LHFL�L�PáRG]LHĪ\�����

� :SURZDG]HQLH� GR� OHF]HQLD� LQVXOLQ\� Z� ����� URNX� VSRZRGRZDáR� ]PQLHMV]HQLH� ĞPLHUWHOQRĞFL�

SU]HGH�ZV]\VWNLP�G]LĊNL�RJUDQLF]HQLX�LORĞFL�RVWU\FK�SRZLNáDĔ�FXNU]\F\��ĝUHGQL�F]DV�SU]HĪ\FLD�SDFMHQWD�

]�FXNU]\Fą�LQVXOLQR]DOHĪQą�UR]SR]QDQą�SU]HG����U�Ī��Z\QRVLá�ZyZF]DV�QLHFDáH�����URNX��:SURZDG]HQLH�

WHUDSLL�Z�VFKHPDFLH�LQWHQV\ZQ\P��ZLHORNURWQH��F]\OL�FR�QDMPQLHM���ZVWU]\NQLĊFLD�LQVXOLQ\�Z�FLąJX�GRE\�

DOER� LQVXOLQRWHUDSLD� ]� ]DVWRVRZDQLHP� SRPS\� LQVXOLQRZHM�� SU]\F]\QLáR� VLĊ� GR� GDOV]HJR� RJUDQLF]HQLD�

SRZLNáDĔ��0HWRGD�WD�SR]ZDOD�QD�RG]ZLHUFLHGOHQLH�GRERZHJR�U\WPX�Z\G]LHODQLD�LQVXOLQ\��GRVWRVRZDQLH�

SRGDĪ\� LQVXOLQ\� GR� DNWXDOQ\FK�SRWU]HE�SDFMHQWD�� MHJR� GLHW\� RUD]� DNW\ZQRĞFL� ¿]\F]QHM�� G]LĊNL� F]HPX�

Z]UDVWD� V]DQVD� QD� GREUH�Z\UyZQDQLH�PHWDEROLF]QH�� 3U]HáRPRZ\P�� GXĪ\P� EDGDQLHP�Z� JUXSLH� SD�

FMHQWyZ�]�FXNU]\Fą� W\SX���SU]HSURZDG]RQ\P�Z� ODWDFK������������NWyUH�SRWZLHUG]LáR��ĪH� LQWHQV\ZQD�

LQVXOLQRWHUDSLD�X�SDFMHQWyZ�]�FXNU]\Fą�W\SX���]QDPLHQQLH�]PQLHMV]D�U\]\NR�Z\VWąSLHQLD�RUD]�VSRZDO�

QLD� SURJUHVMĊ� UHWLQRSDWLL�� QHIURSDWLL�� QHXURSDWLL� RUD]� SRZLNáDĔ�PDNURQDF]\QLRZ\FK� E\áR� EDGDQLH�

� �'&&7��ZUD]�]� MHJR�F]ĊĞFLą�REVHUZDF\MQą�Z� ODWDFK�NROHMQ\FK�

���������� ��(',&���'DOV]H�PRQLWRURZDQLH�SD�

FMHQWyZ�Z�ID]LH�REVHUZDF\MQHM�EDGDQLD�SRND]DáR�MDN�ZDĪQH�MHVW�GREUH�Z\UyZQDQLH�PHWDEROLF]QH��EOLVNLH�

QRUPRJOLNHPLL��RG�VDPHJR�SRF]ąWNX�WUZDQLD�FXNU]\F\��6WZLHUG]RQR��ĪH�NRU]\ĞFL�QDF]\QLRZH�]ZLą]DQH�

]H�VWRVRZDQLHP�LQWHQV\ZQHJR�OHF]HQLD�FXNU]\F\�XWU]\PXMą�VLĊ�Z�ODWDFK�SyĨQLHMV]\FK�QDZHW�SRPLPR�

SRJRUV]HQLD�NRQWUROL�JOLNHPLL��=MDZLVNR�WR�]ZDQH�ÄSDPLĊFLą�PHWDEROLF]Qą´�REVHUZRZDQR�]DUyZQR�Z�RG�

QLHVLHQLX� GR� SRZLNáDĔ�PLNUR�� MDN� L�PDNURQDF]\QLRZ\FK�� %DGDQLH�''&7�(',&� SRND]DáR�� ĪH� NRU]\ĞFL�

Z\QLNDMąFH�]�LQWHQV\ZQHM�LQVXOLQRWHUDSLL�XWU]\PXMą�VLĊ�FR�QDMPQLHM����ODW�������

� :�RVWDWQLFK�NLONXG]LHVLĊFLX�ODWDFK�GRNRQDá�VLĊ�]QDF]Q\�SRVWĊS�Z�GLDJQRVW\FH��SUHZHQFML�RUD]�

OHF]HQLX�FXNU]\F\�W\SX����MHGQDN�SRPLPR�WHJR��SU]HZOHNáH�SRZLNáDQLD�FXNU]\F\�Z�SRVWDFL�PLNURDQJLRSD�

WLL�RUD]�PDNURDQJLRSDWLL�WR�JáyZQH�SU]\F]\Q\�LQZDOLG]WZD��REQLĪHQLD�MDNRĞFL�Ī\FLD�RUD]�QLH]GROQRĞFL�GR�

SUDF\��

� 8�SRGVWDZ�FKDUDNWHU\VW\F]Q\FK�SRZLNáDĔ�PLNURQDF]\QLRZ\FK�Z�FXNU]\F\�W\SX����'0����WDNLFK�

MDN�UHWLQRSDWLD��QHXURSDWLD�OXE�QHIURSDWLD��OHĪ\�XSRĞOHG]HQLH�IXQNFML�ĞUyGEáRQND��:V]\VWNLH�WH�SRZLNáDQLD�

PRĪQD�X]QDü�]D�SRVWĊSXMąFH�SRJRUV]HQLH� IXQNFML�QDF]\Ĕ�ZáRVRZDW\FK� L�]PLDQ\�VWUXNWXUDOQH��1DOHĪ\�

SRGNUHĞOLü��ĪH�PLNURNUąĪHQLH�MHVW�PLHMVFHP��JG]LH�REMDZ\�FKRUyE�VHUFRZR�QDF]\QLRZ\FK�SRMDZLDMą�VLĊ�

QDMZF]HĞQLHM��:VSyáF]HVQD�GLDEHWRORJLD�SRV]XNXMH�ZLĊF�PRĪOLZRĞFL�RFHQ\�PLNURNUąĪHQLD�MHV]F]H�SU]HG�

NOLQLF]Q\P�XMDZQLHQLHP�VLĊ�SRZLNáDĔ�QDF]\QLRZ\FK��=JRGQLH�]�Z\QLNDPL�EDGDĔ�,M]HUPDQD������PLNURNUą�

ĪHQLH�VNyU\�PRĪH�E\ü�VWRVRZDQH�MDNR�ZDĪQ\�PRGHO�GR�EDGDQLD�]ZLą]NX�PLĊG]\�U\]\NLHP�VHUFRZR�QD�

F]\QLRZ\P�D�F]\QQRĞFLą�PLNURNUąĪHQLD��



�

� 6]DFXMH�VLĊ��ĪH�X�GRURVáHJR�F]áRZLHND�MHVW�RNRáR������QDF]\Ĕ�NUZLRQRĞQ\FK��]�WHJR�SRQDG�����

VWDQRZLą�QDF]\QLD�PLNURNUąĪHQLD������0LNURNUąĪHQLH� WR�F]ĊĞü�XNáDGX�NUąĪHQLD�XV\WXRZDQD�SRPLĊG]\�

MHJR�F]ĊĞFLą�Ī\OQą�D�WĊWQLF]ą��1D�SRGVWDZLH�NU\WHULXP�Z\PLDUX�]DOLF]\P\�WX�QDF]\QLD�R�ĞUHGQLF\�SRQLĪHM�

�����P��FRUD]�F]ĊĞFLHM�MHGQDN�VWRVXMH�VLĊ�WDNĪH�NU\WHULXP�¿]MRORJLF]QH��1D�MHJR�SRGVWDZLH�GR�PLNURNUą�

ĪHQLD� ]DOLF]D� VLĊ� ZV]\VWNLH� QDF]\QLD� WĊWQLF]H� RGSRZLDGDMąFH� QD�Z]URVW� FLĞQLHQLD� UHGXNFMą� ĞUHGQLF\�

�����:HGáXJ�WHM�GH¿QLFML��RSDUWHM�QD�UHDNFML�PLĊĞQLyZNL�QDF]\QLRZHM�QD�UyĪQLFĊ�FLĞQLHĔ��GR�QDF]\Ĕ�PL�

NURNUąĪHQLD�]DOLF]D�VLĊ�]DUyZQR�PDáH�WĊWQLF]NL��MDN�L�WĊWQLFH��'H¿QLFMD�WD�MHVW�NRPSDW\ELOQD�]�SDQXMąF\P�

RVWDWQLR�SRJOąGHP��ĪH�QLH�W\ONR�WĊWQLF]NL��DOH�L�WĊWQLFH�SRZLQQR�WUDNWRZDü�VLĊ��MDNR�FLąJáRĞü��D�QLH��MDNR�

RGPLHQQH�F]ĊĞFL�XNáDGX�NUąĪHQLD��NWyUH�RSRZLDGDMą�]D�UHJXODFMĊ�RSRUX�REZRGRZHJR�����

� 1DF]\QLD�PLNURXQDF]\QLHQLD�XáRĪRQH�Vą�V]HUHJRZR�OXE�UyZQROHJOH��WZRU]ą�SRGVWDZRZH�HOHPHQ�

W\� IXQNFMRQRZDQLD�� F]\OL� MHGQRVWNL�PLNURNUąĪHQLD��:�VNáDG� MHGQRVWNL�ZFKRG]ą�� WĊWQLF]NL��PHWDUWHULROH��

QDF]\QLD�ZáRVRZDWH��Ī\áNL��]HVSROHQLH�WĊWQLF]R�Ī\OQH��QDF]\QLD�FKáRQQH�RUD]�]ZLHUDF]H�QDF]\Ĕ�SU]HG�

ZáRVRZDW\FK��������

� 7ĊWQLF]ND� GRSURZDG]DMąFD� NUHZ� GR� MHGQRVWNL�PLNURNUąĪHQLD�PD� ĞUHGQLFĊ� RN� ���� �P�� RG� QLHM�

RGFKRG]ą�MHV]F]H�GUREQLHMV]H�QDF]\QLD�SU]HGZáRVRZDWH�R�ĞUHGQLF\��������P��ĝFLDQ\�W\FK�QDF]\Ĕ�]EX�

GRZDQH�Vą�]�XáRĪRQ\FK�RNUĊĪQLH�NRPyUHN�PLĊĞQLRZ\FK�SHáQLąF\FK�IXQNFMĊ�]ZLHUDF]\�QDF]\Ĕ�SU]HG�

ZáRVRZDW\FK�L�UHJXOXMąF\FK�SU]HSá\Z�NUZL�SU]H]�ZáRĞQLF]NĊ��1DF]\QLD�WĊWQLF]H�L�Ī\OQH�Vą�SRáąF]RQH�]D�

SRPRFą�PHWDUWHULROL��RG�QLFK�RGFKRG]ą�QDF]\QLD�ZáRVRZDWH�RUD]�]HVSROHQLD�WĊWQLF]R±Ī\OQH��]�SRPLQLĊ�

FLHP�VLHFL�ZáRĞQLF]HN�������ĝFLDQ\�]HVSROHQLD�WĊWQLF]R�Ī\OQHJR�Vą�]EXGRZDQH�]�PLĊĞQL�JáDGNLFK��D�XQHU�

ZLRQH�SU]H]�ZáyNQD�XNáDGX�ZVSyáF]XOQHJR��:�Z\QLNX�VNXUF]X�PLĊĞQL�JáDGNLFK��]HVSROHQLH�]DP\ND�VLĊ��

FR�SRZRGXMH�QDSá\Z�NUZL�GR�QDF]\Ĕ�ZáRVRZDW\FK�]�SRPLQLĊFLHP�Z\PLDQ\�RGĪ\ZF]HM��0HFKDQL]P�WHQ�

RGJU\ZD�ZDĪQą�UROĊ�Z�WHUPRUHJXODFML��GODWHJR�WHĪ�]HVSROHQLD�WH�QDMOLF]QLHM�Z\VWĊSXMą�Z�G\VWDOQ\FK�F]Ċ�

ĞFLDFK�FLDáD�������

:VWĊS
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5\VXQHN���-HGQRVWND�PLNURNUąĪHQLD���]D�]JRGą����

� 6]DFXMH�VLĊ��ĪH�REZRGRZH�NUąĪHQLH�]DZLHUD�RNRáR����PLOLDUGyZ�QDF]\Ĕ�ZáRVRZDW\FK�R�áąF]QHM�

SRZLHU]FKQL�V]DFRZDQHM�QD�����GR�����PHWUyZ�NZDGUDWRZ\FK������5]DGNR�]GDU]D�VLĊ��DE\�MDNDNROZLHN�

SRMHG\QF]D�NRPyUND�IXQNFMRQDOQD�FLDáD�]QDMGRZDáD�VLĊ�Z�RGOHJáRĞFL�ZLĊNV]HM�QLĪ����GR����PLNURPHWUyZ�

RG�NDSLODU\��-HGQDN�Z�VSRF]\QNX�F]\QQ\FK�MHVW�W\ONR�����QDF]\Ĕ�PLNURNUąĪHQLD����������*ĊVWRĞü�VLHFL�

NDSLODU�MHVW�UyĪQD�Z�SRV]F]HJyOQ\FK�WNDQNDFK�L�QDU]ąGDFK��Z�]DOHĪQRĞFL�RG�LFK�VWDQX�F]\QQRĞFLRZHJR��

1DU]ąG\��WDNLH�MDN�VHUFH��Py]J�F]\�QHUNL��NWyUH�FKDUDNWHU\]XMH�Z\VRND�SU]HPLDQD�PDWHULL�RUD]�Z\VRNLH�

]DSRWU]HERZDQLH�QD�WOHQ�SRVLDGDMą�JĊVWV]ą�VLHü�QDF]\Ĕ�ZáRVRZDW\FK�QLĪ�LQQH�WNDQNL����������1DF]\QLD�

ZáRVRZDWH�R�SU]HNURMX�������P�G]LĊNL�ĞFLDQLH�]EXGRZDQHM�]�ZDUVWZ\�NRPyUHN�ĞUyGEáRQND�RUD]�RWD�

F]DMąFHM�JR�áąF]QRWNDQNRZHM�EáRQLH�SRGVWDZQHM�SHáQLą�UROĊ�Z\ELyUF]HM�EDULHU\�G\IX]\MQHM������:LHONRĞü�

G\IX]ML�]DOHĪ\�SU]HGH�ZV]\VWNLP�RG�URG]DMX�QDF]\Ĕ�ZáRVRZDW\FK��

� 5R]UyĪQLD� VLĊ� �� SRGVWDZRZH� URG]DMH� QDF]\Ĕ�� D�� QDF]\QLD� R� ĞFLDQLH� FLąJáHM�� Z\VWĊSXMąFH� QDM�

SRZV]HFKQLHM� L� ]DZLHUDMąFH�FLąJáą�ZDUVWZĊ�NRPyUHN�ĞUyGEáRQND��2SLV\ZDQH�QDF]\QLD�Z\VWĊSXMą�ZH�

ZV]\VWNLFK�URG]DMDFK�WNDQNL�PLĊĞQLRZHM��WNDQFH�áąF]QHM��WNDQFH�QHUNRZHM��JUXF]RáDFK�Z\G]LHODQLD�]H�

ZQĊWU]QHJR�RUD]�ELRUą�XG]LDá�Z�WZRU]HQLX�EDULHU�P��LQ��EDULHU\�NUHZ�Py]J��E��QDF]\QLD�R�ĞFLDQLH�RNLHQ�

NRZHM��NRPyUNL�ĞUyGEáRQND�PDMą�QLHGXĪH�RWZRU\��F]\OL�IHQHVWUDFMH��FR�XPRĪOLZLD�V]\ENL�WUDQVSRUW�VXE�

VWDQFML��1DF]\QLD�WH�Z\VWĊSXMą�WDP��JG]LH�Z\PLDQD�PLĊG]\�WNDQNDPL�D�NUZLą�MHVW�EDUG]R�LQWHQV\ZQD��QS��

Z�NRVPNDFK�MHOLWRZ\FK��QHUFH�RUD]�JUXF]RáDFK�GRNUHZQ\FK��F��QDF]\QLD�ZáRVRZDWH�]DWRNRZH�R�ĞFLDQLH�

QLHFLąJáHM��FKDUDNWHU\]XMą�VLĊ�SU]HUZDPL�SRPLĊG]\�NRPyUNDPL�ĞUyGEáRQND�DOER�OLF]Q\PL�RWZRUDPL�Z�NR�

PyUNDFK�ĞUyGEáRQND��FR�XPRĪOLZLD�VZRERGQH�SU]HFKRG]HQLH�SU]H]� LFK�ĞFLDQĊ�ZV]\VWNLFK�VXEVWDQFML�

RUD]�NRPyUHN��Z\VWĊSXMą�Z�V]SLNX�NRVWQ\P��ZąWURELH�RUD]�ĞOHG]LRQLH��1D�ZLHONRĞü�G\IX]ML�RSUyF]�SU]H�

SXV]F]DOQRĞFL� ĞFLDQ\�QDF]\QLD�ZáRVRZDWHJR�PD�ZSá\Z� WDNĪH� UR]NáDG� FLĞQLHĔ�RUD]� OLF]ED�DNW\ZQ\FK�

QDF]\Ĕ��

ĝFLDQD�NDSLODU\�VNáDGD�VLĊ�]�ZDUVWZ\�ĞUyGEáRQND�RWRF]RQHM�EáRQą�SRGVWDZQą�]�RND]MRQDOQ\PL�ZáyNQDPL�

PLĊĞQL� JáDGNLFK��:\VWĊSXMH�SHZQD�]PLHQQRĞü�Z�VWUXNWXU]H� ĞFLDQ\��Z�GXĪHM� NDSLODU]H� NLOND� NRPyUHN�

ĞUyGEáRQND� JUDQLF]ąF\FK� ]H� VREą�PRĪH�Z\ĞFLHáDü� ĞZLDWáR�� Z�PDáHM� NDSLODU]H�PRĪH� E\ü� W\ONR� MHGQD�

ZDUVWZD�NRPyUHN��NWyUD�RWDF]D�ĞZLDWáR��:�VNyU]H�Z\VWĊSXMą�QDF]\QLD�ZáRVRZDWH�R�ĞFLDQLH�FLąJáHM�RUD]�

QDF]\QLD�ZáRVRZDWH�RNLHQNRZDWH�



��

� 3RZLHU]FKQLD�Z\PLDQ\� MHVW�]ZLą]DQD�]�QDSLĊFLHP�]ZLHUDF]\�SU]HGZáRĞQLF]NRZ\FK��NWyUH�SRG�

OHJD�NRQWUROL�SU]H]�PLHMVFRZą�DXWRUHJXODFMĊ��F]\QQLNL�KXPRUDOQH�RUD]�QHUZRZH��:�QDU]ąGDFK��JG]LH�

]DFKRG]L� GXĪD� SU]HPLDQD�PDWHULL�� WĊWQLF]NL� Vą� VáDER� XQHUZLRQH�� D�Z� DXWRUHJXODFML� SRGVWDZRZą� UROĊ�

RGJU\ZD�XMHPQH�VSU]ĊĪHQLH�]ZURWQH�]DOHĪQH�RG�VWĊĪHQLD�PHWDEROLWyZ�Z�WNDQFH��UHJXOXMąF�G]LĊNL�WHPX�

QDSLĊFLH�PLĊĞQLyZNL�JáDGNLHM�QDF]\Ĕ������������ĝUyGEáRQHN�QDF]\QLRZ\�Z\WZDU]DMąF�OLF]QH�PHGLDWRU\�

RGJU\ZD�LVWRWQą�UROĊ�Z�PHFKDQL]PLH�DXWRUHJXODFML��'R�QDMZDĪQLHMV]\FK�F]\QQLNyZ�QDF]\QLRUR]V]HU]D�

MąF\FK�SURGXNRZDQ\FK�SU]H]�NRPyUNL�ĞUyGEáRQND�QDOHĪ\�WOHQHN�D]RWX�L�SURVWDF\NOLQD��]DĞ�GR�QDF]\QLR�

VNXUF]RZ\FK��HQGRWHOLQD�L�ĞUyGEáRQNRZ\�F]\QQLN�]ZĊĪDMąF\�QDF]\QLD��8V]NRG]HQLH�ĞUyGEáRQND�PLĊG]\�

LQQ\PL�Z�QDVWĊSVWZLH�KLSHUJOLNHPLL��QDGFLĞQLHQLD�WĊWQLF]HJR�F]\�VWDQX�]DSDOQHJR�SURZDG]L�GR�]DEXU]H�

QLD�F]\QQRĞFL�]DRSDWU\ZDQHJR�QDU]ąGX��:�QDU]ąGDFK�WDNLFK�MDN�VNyUD�F]\�PLĊĞQLH�FKDUDNWHU\]XMąF\FK�

VLĊ� QLVNą�SU]HPLDQą�PDWHULL� QLHZLHONLH� ]DEXU]HQLD�Z�GRVWDUF]DQLX� WOHQX�QLH�PDMą� WDN� LVWRWQHJR� ]QD�

F]HQLD�NOLQLF]QHJR��1DMZDĪQLHMV]ą�UROĊ�Z�UHJXODFML�SU]HSá\ZX�Z�LFK�PLNURNUąĪHQLX�SHáQLą�SR]D]ZRMRZH�

ZáyNQD�XNáDGX�ZVSyáF]XOQHJR��RGSRZLDGDMą�RQH�JáyZQLH�]D�UHJXODFMĊ�WHUPLF]Qą���������

� 5HODFMH��MDNLH�]DFKRG]ą�SRPLĊG]\�NUZLą�D�NDSLODUDPL�RSLVXMą�GZD�SUDZD��HIHNW�)DKUDHXVD�L�HIHNW�

)DKUDHXVD�/LQGTXLVWD��(IHNW�)DKUDHXVD�ZLąĪH�VLĊ�]�UHG\VWU\EXFMą�NUZLQHN�F]HUZRQ\FK�GR�FHQWUXP�QD�

F]\QLD��FR�SRZRGXMH�Z]URVW�V]\ENRĞFL�SU]HSá\ZX�HU\WURF\WyZ�Z�SRUyZQDQLX�GR�RVRF]D�L�ZLąĪH�VLĊ�]H�

]PQLHMV]HQLHP�KHPDWRNU\WX�Z�GUREQ\FK�QDF]\QLDFK�REZRGRZ\FK��'UXJL�HIHNW�±�)DKUDHXVD�/LQTXLVWD�

SROHJD�QD�]PQLHMV]HQLX�VLĊ�OHSNRĞFL�NUZL�ZUD]�]�PDOHMąFą�ĞUHGQLFą�NDSLODU��(IHNW�)DKUDHXVD�/LQTXLVWD�

SRWZLHUG]D�WHRULĊ�VWUHI�PDUJLQDOQ\FK�+D\QHVD��]JRGQLH�]�NWyUą�UG]HĔ�QDF]\QLD�VWDQRZL�ZDUVWZD�NUZLQHN�

F]HUZRQ\FK��NWyU\�RWRF]RQ\�MHVW�SU]H]�SLHUĞFLHQLRZą�ZDUVWZĊ�RVRF]D��Z�NWyUHM�QLH�Z\VWĊSXMą�HU\WURF\�

W\� ������(IHNW\�)DKUDHXVD� L�)DKUDHXVD�/LQGTXLVWD�Vą�]ZLą]DQH�]�REHFQRĞFLą�ĞUyGEáRQNRZHM�ZDUVWZ\�

SRZLHU]FKQLRZHM��:\ND]DQR��ĪH�ZDUVWZD�WD�R�V]HURNRĞFL�RNRáR����������ȝP�]EXGRZDQD�]�JOLNRNDOLNVX�

PD�LVWRWQ\�ZSá\Z�QD�SDUDPHWU\�KHPRG\QDPLF]QH�PLNURNUąĪHQLD�SU]HGH�ZV]\VWNLP�QD�KHPDWRNU\W�RUD]�

RSyU�SU]HSá\ZX��:DUVWZD�WD�ELHU]H�XG]LDá�Z�UHJXODFML�QDSLĊFLD�QDF]\QLRZHJR��ZUDĪOLZRĞFL�ĞUyGEáRQND�

QD�F]\QQLNL�PHFKDQLF]QH��LQWHUDNFML�NRPyUHN�ĞUyGEáRQND�RUD]�NRPyUHN�XNáDGX�LPPXQRORJLF]QHJR��PR�

GXOXMH�SURFHV\�G\IX]ML�Z�PLNURNUąĪHQLX��XF]HVWQLF]\�Z�SURFHVDFK�NU]HSQLĊFLD�RUD]�DQJLRJHQH]\������

� 3RGVWDZRZą�IXQNFMą�PLNURNUąĪHQLD�MHVW�XWU]\PDQLH�RSW\PDOQHJR�GRWOHQLHQLD�WNDQHN�RUD]�WUDQV�

SRUW�VXEVWDQFML�RGĪ\ZF]\FK�L�SURGXNWyZ�SU]HPLDQ\�PDWHULL�SRPLĊG]\�NUZLą�L�WNDQNDPL�Z�]DOHĪQRĞFL�RG�

]DSRWU]HERZDQLD�RUJDQL]PX��'UXJą� LVWRWQą� IXQNFMą� MHVW�]DEH]SLHF]HQLH�SU]HG�]QDF]Q\PL�ZDKDQLDPL�

FLĞQLHQLD�K\GURVWDW\F]QHJR�� NWyUH�PRJáRE\� ]DNáyFLü�Z\PLDQĊ�NDSLODUQą� ������0LNURNUąĪHQLH�RGJU\ZD�

WDNĪH�]QDF]ąFą� UROĊ�Z� UHJXODFML� SU]HSá\ZX� L� FLĞQLHQLD� NUZL�� RUD]�]DSHZQLD�ZáDĞFLZą� WHUPRUHJXODFMĊ��

3UDZLGáRZD�F]\QQRĞü�PLNURNUąĪHQLD�]DSHZQLD�XWU]\PDQLH�KHPRVWD]\�������1DOHĪ\�SRGNUHĞOLü��ĪH�PL�

NURXQDF]\QLHQLH�MHVW�PLHMVFHP��JG]LH�QDMZF]HĞQLHM�SRMDZLDMą�VLĊ�REMDZ\�FKRUyE�VHUFRZR�QDF]\QLRZ\FK�

Z�V]F]HJyOQRĞFL�WH�]�WRZDU]\V]ąF\P�SURFHVHP�]DSDOQ\P������
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�

� =JRGQLH�]�Z\QLNDPL�EDGDĔ�,M]HUPDQD�������PLNURNUąĪHQLH�VNyU\�PRĪQD�Z\NRU]\VWDü�MDNR�RG�

SRZLHGQL�REV]DU�GR�EDGDQLD�]ZLą]NX�PLĊG]\�F]\QQLNDPL�U\]\ND�VHUFRZR�QDF]\QLRZHJR�D�IXQNFMą�PL�

NURNUąĪHQLD��=DEXU]HQLD�Z�Z\PLDQLH�JD]RZHM�F]\�Z\PLDQLH�VNáDGQLNyZ�RGĪ\ZF]\FK�Z�QDF]\QLDFK�VNyU�

Q\FK�PRJą�E\ü�ZLGRF]QH�Z�SRF]ąWNRZ\FK�HWDSDFK�ZLHOX�FKRUyE�XNáDGX�NUąĪHQLRZR�RGGHFKRZHJR�RUD]�

PHWDEROLF]Q\FK�������=PLDQ\�Z�PLNURXQDF]\QLHQLX�VWZLHUG]D�VLĊ�Z�WDNLFK�MHGQRVWNDFK�FKRURERZ\FK�MDN�

FXNU]\FD�������FKRURE\�QHUHN�������FKRURE\�XNáDGX�VHUFRZR�QDF]\QLRZHJR���������QS��Z�QDGFLĞQLHQLX�

WĊWQLF]\P���������F]\�FKRUREDFK�XNáDGRZ\FK�WNDQNL�áąF]QHM������SRQDGWR�ZH�ZVWU]ąVLH�VHSW\F]Q\P������

QLHGRWOHQLHQLX�������=DEXU]HQLD�Z�PLNURXQDF]\QLHQLX�SURZDG]ą�SU]HGH�ZV]\VWNLP�GR�QLHSUDZLGáRZRĞFL�

SU]HSá\ZX��FR�ZLąĪH�VLĊ�]�SRJRUV]HQLHP�XWOHQRZDQLD�WNDQHN�L�XV]NRG]HQLHP�QDU]ąGyZ�RUD]�ZSá\ZD�

QHJDW\ZQLH�QD�URNRZDQLH����������0LNURNUąĪHQLH�VNyUQH�VWDQRZL�V]F]HJyOQą�F]ĊĞü�PLNURXQDF]\QLHQLD��

NWyUD�Z\ND]XMH�RGUĊEQRĞFL�Z�EXGRZLH� L�QLHNWyU\FK� IXQNFMDFK��7ZRU]ą� MH�GZD�VSORW\�QDF]\QLRZH��SR�

ZLHU]FKRZQ\�L�JáĊERNL��6SORW�SRZLHU]FKRZQ\�]QDMGXMH�VLĊ�QD�JáĊERNRĞFL����������P�SRG�SRZLHU]FKQLą�

VNyU\��RGFKRG]ą�RG�QLHJR�SĊWOH�NDSLODU�R�SU]HNURMX�����P�Z�NLHUXQNX�ZDUVWZ\�SRGVWDZQHM��6SORW�JáĊERNL��

MHVW� ]ORNDOL]RZDQ\� QD� JáĊERNRĞFL� ����PP�SRG� SRZLHU]FKQLą� VNyU\��2ED� VSORW\� Vą� ]H� VREą� SRáąF]R�

QH�]D�SRPRFą�ZVWĊSXMąF\FK� WĊWQLF]HN� L�]VWĊSXMąF\FK�Ī\áHN��D�SRPLĊG]\�QLPL�Z\VWĊSXMą�DQDVWRPR]\�

WĊWQLF]R�Ī\OQH��3RáąF]HQLD�WH�Vą�QDMOLF]QLHMV]H�Z�REUĊELH�WDNLFK�F]ĊĞFL�FLDáD�MDN�SDOFH��QRV��ZDUJL�RUD]�

XV]\��JG\Ī�XPRĪOLZLDMą�V]\ENLH�]PLDQ\�SU]HSá\ZX�SU]H]�VNyUĊ�SU]\�UHJXODFML�MHM�WHPSHUDWXU\��

� 1DMJáĊEV]ą�ZDUVWZą�VNyU\�MHVW�WNDQND�SRGVNyUQD�]DZLHUDMąFD�WNDQNĊ�WáXV]F]RZą�SHáQLąFą�IXQN�

FMĊ�L]RODFML�WHUPLF]QHM�RUD]�IXQNFMĊ�PHFKDQLF]Qą��7NDQND�WD�XQDF]\QLRQD�MHVW�SU]H]�SDU\�WĊWQLF]HN�ZVWĊ�

SXMąF\FK� RUD]� Ī\áHN� ]VWĊSXMąF\FK��3R]RVWDáH� VWUXNWXU\� VNyU\� WDNLH� MDN�ZáRV\� F]\� JUXF]Rá\� SRVLDGDMą�

RGUĊEQH�QLHZLHONLH�VLHFL�NDSLODUQH������

� 0LNURXQDF]\QLHQLH�VNyUQH�MHVW�JáyZQLH�RGSRZLHG]LDOQH�]D�XWU]\PDQLH�SUDZLGáRZHM�WHUPRUHJX�

ODFML�RUD]�RGSRZLDGD�]D�SRWU]HE\�PHWDEROLF]QH�VNyU\���SHáQL�UROĊ�Z�SURFHVLH�JRMHQLD�UDQ�F]\�NRQWUROL�UH�

DNFML�]DSDOQ\FK��:�ZDUXQNDFK�¿]MRORJLF]Q\FK�SU]HSá\Z�NUZL�SU]H]�VNyUĊ�VWDQRZL�RNRáR����SRMHPQRĞFL�

PLQXWRZHM�VHUFD��F]\OL�RNRáR�����PO�P��PLQ��'R�XV]NRG]HQLD�QDF]\Ĕ�GRFKRG]L�SU]\�VSDGNX�SU]HSá\ZX�

GR�ZDUWRĞFL�SRQLĪHM����PO�P��PLQ��3U]HSá\Z�NUZL�Z�QDF]\QLDFK�PLNURNUąĪHQLD�]DOHĪ\�RG�VWĊĪHQLD�JD]yZ��

DNW\ZQRĞFL�KRUPRQDOQHM�RUD]�F]\QQLNyZ�¿]\F]Q\FK�WDNLFK�MDN�WHPSHUDWXUD�RUD]�FLĞQLHQLH��SRGOHJD�NRQ�

WUROL�DXWRQRPLF]QHJR�XNáDGX�QHUZRZHJR�������

� 0LNURNUąĪHQLH�VNyUQH�MHVW�VWRVXQNRZR�áDWZR�GRVWĊSQH�EDGDQLX��2EHFQLH�GRVWĊSQH�Vą�QLHLQZD�

]\MQH�PHWRG\�EDGDQLD�SR]ZDODMąFH�QD�RFHQĊ�PLNURNUąĪHQLD�Z�VNyU]H��'R�PHWRG�R�X]QDQHM�ZDUWRĞFL�

NOLQLF]QHM�QDOHĪą��NDSLODURVNRSLD��ZLGHRNDSLODURVNRSLD��ODVHURZD�SU]HSá\ZRPHWULD�GRSOHURZVND��WHUPR�

JUD¿D�RUD]�SU]H]VNyUQ\�SRPLDU�SUĊĪQRĞFL�WOHQX��'UXJD�JUXSD�PHWRG�RFHQ\�PLNURNUąĪHQLD�VNyUQHJR�WR�

PHWRG\�VWRVRZDQH�SU]HGH�ZV]\VWNLP�Z�SUDFDFK�EDGDZF]\FK��:ĞUyG�W\FK�EDGDĔ�Z\UyĪQLDP\�SU]HGH�

ZV]\VWNLP�� RUWRJRQDOQą� SRODU\]DFMĊ� VSHNWUDOQą�� IRWRSOHW\]PRJUD¿Ċ�� RSW\F]Qą� WRPRJUD¿Ċ� NRKHUHQF\M�

Qą��Ī\OQą�SOHW\]PRJUD¿Ċ�RNOX]\MQą��WNDQNRZą�IRWRPHWULĊ�RGELFLRZą��VSHNWURVNRSLĊ�EOLVNLHM�SRGF]HUZLHQL�

RUD]�REUD]RZDQLH�PHWRGą�UH]RQDQVX�PDJQHW\F]QHJR�
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� -HVW�WR�SURVWD�PHWRGD�SRPLDUX�]QDQD�RG������U��-HM�LVWRWD�VSURZDG]D�VLĊ�GR�RFHQ\�LORĞFL�WOHQX��

NWyU\�G\IXQGXMH�]�QDF]\Ĕ�ZáRVRZDW\FK�SU]H]�QDVNyUHN�GR�HOHNWURG\�L�G]LĊNL�WHPX�GRVWDUF]D�LQIRUPDFMĊ�

R� ]GROQRĞFL� RUJDQL]PX�GR� GRVWDUF]DQLD� WOHQX� GR� WNDQNL� ������ -HVW� GREU]H� XGRNXPHQWRZDQą�PHWRGą�

VWRVRZDQą�Z�SUDNW\FH�GR�EDGDĔ�SU]HVLHZRZ\FK�Z�NLHUXQNX�FKRUyE�QDF]\QLRZ\FK�������RFHQ\�SRVWĊSX�

OHF]HQLD�UDQ�������VNXWHF]QRĞFL�]DELHJyZ�UHZDVNXODU\]DF\MQ\FK�������SU]HZLG\ZDQLD�SR]LRPX�DPSXWD�

FML������WUZDáRĞFL�Z\NRQDQHJR�SU]HV]F]HSX�VNyU\������RUD]�NZDOL¿NDFML�GR�WOHQRWHUDSLL�Z�NRPRU]H�KLSHU�

EDU\F]QHM������

� 3U]H]VNyUQ\�SRPLDU�SUĊĪQRĞFL�WOHQX�QLH�MHVW�VNRPSOLNRZDQ\�Z�Z\NRQDQLX��-HVW�PHWRGą�F]DVR�

FKáRQQą�L�Z\PDJD�SRZWDU]DQ\FK�NDOLEUDFML����������3RPLDUX�WF32��PRĪQD�GRNRQDü�Z�GRZROQ\P�PLHM�

VFX�QD�VNyU]H�FDáHJR�FLDáD��QDMF]ĊĞFLHM� MHVW� WR�SRZLHU]FKQLD�JU]ELHWRZD�VWRS\��DOH� WDNĪH�SU]HGUDPLĊ��

%DGDQLH�QLH�Z\PDJD�XSU]HGQLHJR�V]F]HJyOQHJR�SU]\JRWRZDQLD�SDFMHQWD��0LHMVFH��Z�NWyU\P�GRNRQDQ\�

EĊG]LH�SRPLDU�SRZLQQR�E\ü�GREUDQH�L�SU]\JRWRZDQH��1DOHĪ\�XQLNDü�REV]DUyZ�]�REU]ĊNLHP��ZLGRF]Q\FK�

GXĪ\FK�QDF]\Ĕ�SRZLHU]FKRZQ\FK��VNyU\�SRZLHU]FKQL�SRGHV]ZRZHM�VWRS\�RUD]�VNyU\�]PLHQLRQHM�FKRUR�

ERZR���P�LQ��]H�]PLDQDPL�]DSDOQ\PL�F]\�PLHMVFDPL�]ZLĊNV]RQHJR�URJRZDFHQLD�VNyU\��6NyUD�PXVL�E\ü�

RF]\V]F]RQD�L�RGWáXV]F]RQD�RUD]�SR]EDZLRQD�RZáRVLHQLD������

� :DUWRĞFL�Z�]DNUHVLH�������PP+J�X]QDMH�VLĊ�]D�SUDZLGáRZH��ZDUWRĞFL�SRQLĪHM����PP+J�VXJHUX�

Mą�PRĪOLZRĞü�Z\VWąSLHQLD�]DEXU]HĔ�JRMHQLD�UDQ��D�ZDUWRĞFL�SRQLĪHM����PP+J�ĞZLDGF]ą�R�QLHGRNUZLHQLX�

RUD]� ]ZLą]DQ\P� ]� W\P� GXĪ\P� SUDZGRSRGRELHĔVWZHP� ]DEXU]HĔ�Z� JRMHQLX� UDQ��:DUWRĞFL� SRQLĪHM� ���

PP+J�SU]HPDZLDMą�]D�QLHSRP\ĞOQ\P�URNRZDQLHP��NRUHOXMą�P�LQ��]�Z\GáXĪHQLHP�F]DVX�KRVSLWDOL]DFML�

SDFMHQWyZ�]�]HVSRáHP�VWRS\�FXNU]\FRZHM������

� 1DOHĪ\�SU]\�W\P�SDPLĊWDü��ĪH�ZDUWRĞFL�WF32��QLH�VWDQRZLą�U]HF]\ZLVWHJR�FLĞQLHQLD�F]ąVWNRZH�

JR�WOHQX�Z�REUĊELH�UDQ\��SRQLHZDĪ�HOHNWURG\�Vą�XPLHV]F]RQH�Z�VąVLHGQLFK�REV]DUDFK��'RW\FKF]DVRZH�

HNVSHU\PHQWDOQH�EDGDQLD�VXJHUXMą� MHGQDN�]ZLą]HN�SRPLĊG]\�XVWDORQ\PL�ZDUWRĞFLDPL� WF32��RUD]�FL�

ĞQLHQLHP�F]ąVWNRZ\P�WOHQX�Z�REUĊELH�VDPHM�UDQ\������

:VWĊS
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� -HVW�WR�VWRVXQNRZR�SURVWD��QLHLQZD]\MQD�RUD]�SRZWDU]DOQD�PHWRGD�GLDJQRVW\F]QD��NWyUD�SROHJD�

QD�SU]\Ī\FLRZHM�RFHQLH�PLNURNUąĪHQLD�NUZL�Z�REUĊELH�VNyU\�L�EáRQ�ĞOX]RZ\FK��

� %DGDQLH� WR� XPRĪOLZLD� RFHQĊ� VWUXNWXU\� RUD]�PRUIRORJLL� Z\EUDQHJR� IUDJPHQWX�PLNURNUąĪHQLD��

:�NDSLODURVNRSLL�WUDG\F\MQHM�GR�EDGDQLD�Z\NRU]\VWXMH�VLĊ�PLNURVNRS�RSW\F]Q\�]�RĞZLHWOHQLHP�ERF]Q\P��

NWyU\�XPRĪOLZLD�SRZLĊNV]HQLH����GR������NURWQH��'\VSRQXMHP\�UyZQLHĪ�NDSLODURVNRSLą�ÀXRUHVFHQF\MQą��

JG]LH�VWRVXMH�VLĊ�VSHFMDOLVW\F]QH�ODPS\�RUD]�QDMEDUG]LHM�QRZRF]HVQą�WHFKQLNą�NDSLODURVNRSLL���ZLGHRND�

SLODURVNRSLą������

� .DSLODURVNRSLD� SROHJD�QD�RJOąGDQLX� SĊWOL�ZáRĞQLF]NRZ\FK�ZDáyZ�SD]QRNFLRZ\FK�QDMF]ĊĞFLHM�

SDOFyZ�UąN��ZDá�SD]QRNFLRZ\�SDOFyZ�,,�9�OXE�,,,�9��RUD]�SDOFyZ�VWyS��EDUG]R�U]DGNR�RFHQLD�VLĊ�QDF]\QLD�

Z�REUĊELH�ZDUJ��G]LąVHá��MĊ]\ND�F]\�VSRMyZHN�JDáHN�RF]Q\FK�������:�ZDáDFK�SD]QRNFLRZ\FK�ZáRĞQLF]NL�

Vą�XáRĪRQH�UyZQROHJOH�GR�SRZLHU]FKQL�VNyU\��FR�GDMH�PRĪOLZRĞü�LFK�GRNáDGQHM�RFHQ\��:�LQQ\FK�REV]D�

UDFK�VNyU\�ZáRĞQLF]NL�SU]HELHJDMą�SURVWRSDGOH�GR�SRZLHU]FKQL�VNyU\��ZLĊF�Z�W\P�EDGDQLX�ZLGRF]QH�Vą�

MHG\QLH�V]F]\W\�SĊWOL�ZáRĞQLF]NRZ\FK��3RGF]DV�EDGDQLD�NDSLODURVNRSRZHJR�RFHQLD�VLĊ�Sá\WNĊ�SD]QRN�

FLRZą��SU]HMU]\VWRĞü�VNyU\��OLF]EĊ�QDF]\Ĕ�ZáRVRZDW\FK��LFK�ZLHONRĞü��NV]WDáW�L�UR]PLHV]F]HQLH��SU]HSá\Z�

NUZL�SU]H]�SĊWOH�RUD]�REHFQRĞü�Z\EURF]\Q�L�GHIRUPDFML�SĊWOL�ZáRĞQLF]NRZ\FK�RUD]�SRGEURGDZNRZ\�VSORW�

Ī\OQ\���������

� 2EUD]�ZDáX� SD]QRNFLRZHJR� WHJR� VDPHJR�SDOFD�X� ]GURZHM� RVRE\�Z�RGVWĊSLH� F]DVRZ\P�QLH�

]PLHQLD�VLĊ�Z�LVWRWQ\�VSRVyE��MHVW�UyZQLHĪ�QLH]DOHĪQ\�RG�SáFL��2EHFQRĞü�]PLDQ�XZLGRF]QLRQD�Z�EDGDQLX�

NDSLODURVNRSRZ\P�PRĪH�SRWZLHUG]Lü�EąGĨ�Z\NOXF]\ü�RNUHĞORQą�SDWRORJLĊ�PLNURNUąĪHQLD��=PLDQ\��NWyUH�

PRĪHP\�QDMF]ĊĞFLHM�REVHUZRZDü�Z�NDSLODURVNRSLL�WR�ZáRĞQLF]NL�ROEU]\PLH�W]Z��PHJDNDSLODU\��V]HURNLH�

SĊWOH��QDF]\QLD�ZáRVRZDWH�NUĊWH�RUD]�REV]DU\�]PQLHMV]RQHM� OLF]E\� L�QLHMHGQRURGQHJR�UR]PLHV]F]HQLD�

ZáRĞQLF]HN������

� .DSLODURVNRSLD�Z\PDJD�GXĪHJR�GRĞZLDGF]HQLD� SU]\�RFHQLH� REUD]X� NDSLODURVNRSRZHJR��3R�

QDGWR�QDOHĪ\�XZ]JOĊGQLü�ZSá\Z�VWRVRZDQ\FK�SU]H]�SDFMHQWD�OHNyZ�WDNLFK�MDN���ȕ�EORNHU\�F]\�EORNHU\�

NDQDáX�ZDSQLRZHJR��NWyUH�PRJą�SRZRGRZDü�]PLDQ\�Z�RFHQLDQ\FK�QDF]\QLDFK������

� 3U]HG� Z\NRQDQLHP� EDGDQLD� QDOHĪ\� SU]H]� RNUHV� RNRáR� �� W\JRGQL� XQLNDü� ]DELHJyZ� NRVPH�

W\F]Q\FK�SDOFyZ�UąN� L�VWyS��ĝUHGQLFD�ZáRĞQLF]HN� MHVW�]DOHĪQD�RG�F]\QQLNyZ�]HZQĊWU]Q\FK� WDNLFK� MDN�

WHPSHUDWXUD� F]\� VWUHV� RUD]� XĪ\ZNL��%DGDQLH�Z\NRQXMH� VLĊ�Z� FLFK\P�SRPLHV]F]HQLX� R� WHPSHUDWXU]H�

���&����&�]DSHZQLDMąF�RNRáR����PLQXW�QD�DGDSWDFMĊ��3U]HG�EDGDQLHP�QDOHĪ\�]DQLHFKDü�SLFLD�PRFQHM�

NDZ\��KHUEDW\�F]\�SDOHQLD�SDSLHURVyZ��3U]HG�NDSLODURVNRSLą�RF]\V]F]D�VLĊ�Z\EUDQ\�ZDá�SD]QRNFLRZ\�

RUD]�SRNU\ZD�ROHMNLHP�LPPHUV\MQ\P�Z�FHOX�OHSV]HJR�XZLGRF]QLHQLD�QDF]\Ĕ�ZáRVRZDW\FK�RUD]�]ZLĊN�

V]HQLD�SU]H]LHUQRĞFL�ZDUVWZ\�URJRZHM������

� .DSLODURVNRSLD� MHVW� VWRVRZDQD� VWDQGDUGRZR� SU]HGH�ZV]\VWNLP�Z� UyĪQLFRZDQLX� SLHUZRWQHJR�

L�ZWyUQHJR�REMDZX�5D\QDXGD����������GLDJQRVW\FH�SRV]F]HJyOQ\FK�FKRUyE�UHXPDWRORJLF]Q\FK�QS��WZDU�

G]LQ\�XNáDGRZHM��%DGDQLH�NDSLODURVNRSRZH�VWDQRZL�F]ĊVWR�ZDĪQ\�HOHPHQW�Z�GLDJQRVW\FH��MHVW�FHQQ\P�

X]XSHáQLHQLHP�EDGDĔ�VHURORJLF]Q\FK�RUD]�REUD]X�NOLQLF]QHJR��%DGDQLH�]QDOD]áR�]DVWRVRZDQLH� WDNĪH�

Z�FKRUREDFK�VNyU\�WDNLFK�MDN�WUąG]LN�UyĪRZDW\�������Z�RFHQLH�]PLDQ�JX]RZDW\FK�RUD]�Z�PRQLWRURZDQLX�

Z\QLNyZ�OHF]HQLD�P�LQ��Z�áXV]F]\F\�]Z\NáHM�������.DSLODURVNRSLĊ�Z\NRU]\VWXMH�VLĊ�Z�FKLUXUJLL�QDF]\QLR�

ZHM�Z�FHOX�RFHQ\�]DEXU]HĔ�SU]HSá\ZX�ZáRĞQLF]NRZHJR�X�SDFMHQWyZ�]�SU]HZOHNáą�QLHZ\GROQRĞFLą�Ī\OQą�



��

�����F]\�QLHGRNUZLHQLHP�NRĔF]\Q�GROQ\FK�������%DGDQLH�NDSLODURVNRSRZH�MHVW�SU]\GDWQH�ZH�ZF]HVQHM�

GLDJQRVW\FH�PLNURDQJLRSDWLL�FXNU]\FRZHM�������%DGDQLH�VWRVXMH�VLĊ�WDNĪH�Z�GLDJQRVW\FH�QDGFLĞQLHQLD�

WĊWQLF]HJR�������]DEXU]HQLDFK�QHXURORJLF]Q\FK������RUD]�Z�FHOX�RFHQ\�RGPURĪHĔ��.DSLODURVNRSLD�U]D�

G]LHM�]QDMGXMH�VZRMH�]DVWRVRZDQLH�X�SDFMHQWyZ�]�]DEXU]HQLDPL�HQGRNU\QRORJLF]Q\PL��WDNLPL�MDN�DNUR�

PHJDOLD������RUD]�QLHGRF]\QQRĞü�WDUF]\F\������

� -HVW�QRZRF]HĞQLHMV]ą�RGPLDQą�NDSLODURVNRSLL��%DGDQLH�WR�SRGREQLH�MDN�WUDG\F\MQD�NDSLODURVNRSLD�

MHVW�FDáNRZLFLH�EH]SLHF]QH�GOD�SDFMHQWD��QLHLQZD]\MQH��EH]EROHVQH��D�SU]\�W\P�SURVWH�GR�Z\NRQDQLD�RUD]�

áDWZR�SRZWDU]DOQH��1DMZLĊNV]H�]DOHW\� WHM�PHWRG\� WR�V]DQVD�QD�X]\VNDQLH�ZLĊNV]\FK�SRZLĊNV]HĔ�RUD]�

PRĪOLZRĞü�DUFKLZL]RZDQLD�REUD]yZ�������8U]ąG]HQLH�GR�Z\NRQDQLD�ZLGHRNDSLODURVNRSLL�WZRU]\�NDPHUD�

Z\SRVDĪRQD�Z�VRF]HZNĊ�RSW\F]Qą��]�NROHL�REUD]�]�NDPHU\�SU]HV\áDQ\�MHVW�QD�PRQLWRU�NRPSXWHUD��:L�

GHRNDSLODURVNRSLD�G]LĊNL�RGSRZLHGQLHPX�RSURJUDPRZDQLX�XPRĪOLZLD�SU]HWZDU]DQLH�REUD]yZ��LFK�RFHQĊ�

L�SRUyZQDQLH�Z�F]DVLH��GUXNRZDQLH�RUD]�SU]HV\áDQLH�GURJą�HOHNWURQLF]Qą�P�LQ��Z�FHOX�NRQVXOWDFML������

� 3U]\JRWRZDQLH�SDFMHQWD�GR�ZLGHRNDSLODURVNRSLL�MHVW�WDNLH�VDPR�MDN�GR�WUDG\F\MQHM�NDSLODURVNR�

SLL��2FHQĊ�ZLGHRNDSLODURVNRSRZą�PRĪQD�SU]HSURZDG]Lü�Z�UyĪQ\FK�SXQNWDFK�FLDáD� OXG]NLHJR�� MHGQDN�

]�XZDJL�QD�FKDUDNWHU\VW\F]QH�XáRĪHQLH�ZáRĞQLF]HN�Z�ZDáDFK�SD]QRNFLRZ\FK��EDGDQLH�Z�W\P�UHMRQLH�MHVW�

QDMEDUG]LHM�UR]SRZV]HFKQLRQH��:LGHRNDSLODURVNRSLD�SRGREQLH�MDN�WUDG\F\MQD�NDSLODURVNRSLD�XPRĪOLZLD�

RFHQĊ�G\QDPLNL�]PLDQ�Z�REUĊELH�PLNURNUąĪHQLD�]DUyZQR�Z�FKRUREDFK�UHXPDWRORJLF]Q\FK���Z�RFHQLH�

]DSDOQHM�PLNURDQJLRSDWLL�X�FKRU\FK�]�XNáDGRZ\PL�FKRUREDPL�DXWRLPPXQRORJLF]Q\PL��MDN�L�QLHUHXPDWR�

ORJLF]Q\FK�±�VFKRU]HQLDFK�GHUPDWRORJLF]Q\FK��QHXURORJLF]Q\FK�RUD]�Z�FKRUREDFK�F\ZLOL]DF\MQ\FK���MDN�

QDGFLĞQLHQLH�WĊWQLF]H�L�FXNU]\FD��X�SDFMHQWyZ�]DJURĪRQ\FK�SU]HGZF]HVQ\P�UR]ZRMHP�PLDĪGĪ\F\������

� 0HWRGD� WD�XPRĪOLZLD� UHMHVWUDFMĊ� WHPSHUDWXU\��D� W\P�VDP\P�WZRU]HQLH�ZL]XDOL]DFML�SU]HSá\ZX�

FLHSáD�Z�PLNURNUąĪHQLX�VNyU\��1LHSUDZLGáRZD�WHPSHUDWXUD�FLDáD�MHVW�QDWXUDOQ\P�ZVNDĨQLNLHP�FKRURE\�

������7HUPRJUD¿D�WR�NROHMQ\�QLHLQZD]\MQ\�WHVW��NWyU\�QLH�Z\PDJD�GXĪHJR�GRĞZLDGF]HQLD�WHFKQLF]QHJR�

L�MHVW�VWRVXQNRZR�áDWZ\�Z�XĪ\FLX��3RQDGWR�MHVW�WR�PHWRGD�EH]GRW\NRZD��D�RELHNW�QLH�MHVW�QDUDĪRQ\�QD�

ĪDGQH� V]NRGOLZH� SURPLHQLRZDQLH� OXE� LQQH� SURFHGXU\��*áyZQH�ZDG\� WHUPRJUD¿L� REHMPXMą�PRĪOLZRĞü�

SRPLDUX�SU]HSá\ZX�W\ONR�Z�ZDUVWZDFK�SRZLHU]FKQLRZ\FK�L�Z\VRNLH�NRV]W\�VSU]ĊWX��FR�RJUDQLF]D�MHJR�

GRVWĊSQRĞü�

� %DGDQLH�WHUPRJUD¿F]QH�RSLHUD�VLĊ�QD�UHMHVWUDFML�SURPLHQLRZDQLD�SRGF]HUZRQHJR�OXG]NLHJR�FLD�

áD��&\IURZH�REUD]\�SURPLHQLRZDQLD�SRGF]HUZRQHJR�VNyU\��WHUPRJUDP\��X]\VNXMą�LQIRUPDFMH�R�UR]NáD�

G]LH�WHPSHUDWXU\�QD�SRZLHU]FKQL�VNyU\�L�SR]ZDODMą�VWZRU]\ü�GZXZ\PLDURZą�PDSĊ�WHPSHUDWXU\�VNyU\��

-HGQDN�WHUPRJUD¿D�XPRĪOLZLD�MHG\QLH�SRĞUHGQLą�RFHQĊ�SU]HSá\ZX�PLNURNUąĪHQLD�VNyU\�

� 7HUPRJUD¿D� MHVW�Z\NRU]\VW\ZDQD� ]DUyZQR�Z�SUDNW\FH� SU]HGNOLQLF]QHM�� MDN� L� NOLQLF]QHM�� 6áXĪ\�

MDNR�QDU]ĊG]LH�GLDJQRVW\F]QH�L�SURJQRVW\F]QH�X�SDFMHQWyZ�]�FXNU]\Fą��6LYDQDQGDQ�L�ZVS�������Z\ND�

]DOL��ĪH�SRPLDU�WHPSHUDWXU\�VNyU\�SR]ZDOD�XVWDOLü�GLDJQR]Ċ�FXNU]\F\�W\SX���ZF]HĞQLHM�QLĪ�SU]\�XĪ\FLX�

VWDQGDUGRZHJR�SDUDPHWUX�+E$�F��7HUPRJUD¿D�PRĪH�E\ü� UyZQLHĪ�VWRVRZDQD�GR�GLDJQR]\�ZF]HVQHM�
ID]\�QHXURSDWLL�FXNU]\FRZHM����������:�SODVW\F]QHM�L�UHNRQVWUXNF\MQHM�FKLUXUJLL�VWRVXMH�VLĊ�WHUPRJUD¿Ċ�

:VWĊS
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Z�FHOX�LGHQW\¿NDFML�RGSRZLHGQLHJR�SU]HV]F]HSX�VNyU\��D�Z�RNUHVLH�SRRSHUDF\MQ\P�MHVW�GRVNRQDáą�PH�

WRGą�PRQLWRURZDQLD�SHUIX]ML�Z�REUĊELH�SU]HV]F]HSX�L�ZF]HVQHJR�Z\NU\ZDQLD�RGU]XFHQLD�SU]HV]F]HSX�

VNyU\�������:�NDUGLRFKLUXUJLL�SR]ZDOD�REVHUZRZDü�RJUDQLF]RQH�REV]DU\�]DEXU]HĔ�SHUIX]ML��

� 7HUPRJUD¿D�SRPDJD�UR]UyĪQLü� IRUPĊ�SLHUZRWQą� L�ZWyUQą�RUD]�RFHQLü�QDVLOHQLH�FKRURE\�5D\�

QDXGD�������-HVW�WDNĪH�SU]\GDWQ\�Z�UHXPDWRLGDOQ\P�]DSDOHQLX�VWDZyZ��Z�NWyU\P�QDZURWRP�SURFHVyZ�

]DSDOQ\FK�WRZDU]\V]\�Z]URVW�WHPSHUDWXU\�VNyU\�SRNU\ZDMąFHM�VWDZ\��2EUD]RZDQLH�Z�SRGF]HUZLHQL�SR�

]ZDOD�QD�RELHNW\ZQH�L�SRZWDU]DOQH�SRPLDU\�LQWHQV\ZQRĞFL�L�]DNUHVX�VWDQX�]DSDOQHJR�RUD]�RFHQ\�WHUDSLL�

�����
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ELQ\�WOHQHP�WNDQNL�Py]JRZHM�SRGF]DV�HQGDUWHUHNWRPLL�WĊWQLF\�V]\MQHM������7HFKQLND�1,56�MHVW�UyZQLHĪ�

REHFQLH�X]QDZDQD�]D�GREUH�QDU]ĊG]LH�GR�RFHQ\�SRZLHU]FKQLRZ\FK�WNDQHN��Z�W\P�PLNURNUąĪHQLD�VNyU�

QHJR��1,56�MHVW�VWRVRZDQ\�JáyZQLH�X�SDFMHQWyZ�Z�VWDQLH�NU\W\F]Q\P�GR�PRQLWRURZDQLD�GRVWDUF]DQLD�

WOHQX�GR�PLĊĞQL�V]NLHOHWRZ\FK�QD�RGG]LDáDFK�LQWHQV\ZQHM�WHUDSLL��/LPD�L�ZVS�������XGRZRGQLOL�ĪH�PRQLWR�

URZDQLH�SHUIX]ML�REZRGRZHM�PRĪH�E\ü�ZF]HVQ\P�ZVNDĨQLNLHP�WNDQNRZHM�KLSRSHUIX]ML��6WZLHUG]RQR��ĪH�

PHWRGD�1,56�RFHQLD�PLNURNUąĪHQLH�VNyU\�X�SDFMHQWyZ�]�SRVRF]QLFą�L�ZVWU]ąVHP�VHSW\F]Q\P��MHGQDN�

MHJR�ZDUWRĞü�SURJQRVW\F]QD�QLH�]RVWDáD�MHV]F]H�SRWZLHUG]RQD�������+DUWYLJ�L�ZVS�������Z�SLORWDĪRZ\P�

EDGDQLX�]�SRZRG]HQLHP�]DVWRVRZDOL�WĊ�WHFKQLNĊ�GR�RFHQ\�G\VIXQNFML�PLNURNUąĪHQLD�Z�WZDUG]LQLH�XNáD�

GRZHM�]DUyZQR�Z�ZDUXQNDFK�VWDW\F]Q\FK��MDN�L�G\QDPLF]Q\FK��:\ND]DOL�UyZQLHĪ�NOLQLF]QH�]DVWRVRZDQLH�

1,56�Z�RFHQLH�PLNURNUąĪHQLD�VNyU\�Z�]ZLą]NX�]�WHVWDPL�RNOX]ML�QDF]\Ĕ�������:\ND]DOL�UyZQLHĪ�NOLQLF]QH�

]DVWRVRZDQLH�1,56�Z�RFHQLH�PLNURNUąĪHQLD�VNyU\�Z�]ZLą]NX�]�WHVWDPL�RNOX]ML�QDF]\Ĕ��1,56��SRGREQLH�

MDN�ODVHURZD�SU]HSá\ZRPHWULD�GRSSOHURZVND�RUD]�SU]H]VNyUQ\�SRPLDU�SUĊĪQRĞFL�WOHQX�PRĪH�E\ü�VWRVR�

ZDQ\�Z�RFHQLH�PLNURNUąĪHQLD�X�FKRU\FK�QD�FXNU]\FĊ��2FHQD�PLNURXQDF]\QLHQLD�PRĪH�SRPyF�Z�SRGMĊ�

FLX�GHF\]ML�WHUDSHXW\F]QHM������
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� 1LHLQZD]\MQH�PHWRG\�RFHQ\�PLNURNUąĪHQLD�VNyUQHJR�PRĪQD�X]XSHáQLü�R�WHVW\�SURZRNDF\MQH��

NWyUH�XPRĪOLZLDMą�RFHQĊ�UHDNW\ZQRĞFL�QDF]\Ĕ�VNyUQ\FK��'R�QDMF]ĊĞFLHM�Z\NRQ\ZDQ\FK�WHVWyZ�SURZR�

NDF\MQ\FK� QDOHĪą�� VW\PXODFMD�PHFKDQLF]QD�� QS�� WHVW� SRRNOX]\MQHJR� SU]HNUZLHQLD� F]\QQHJR� �325+��

SRVW���RFFOXVLYH�UHDFWLYH�K\SHUHPLD���VW\PXODFMD�WHUPLF]QD��RJU]HZDQLH�VNyU\�RUD]�VW\PXODFMD�IDUPD�

NRORJLF]QD��F]\OL�ZSURZDG]HQLH�GR�VNyU\�VXEVWDQFML�ZD]RDNW\ZQ\FK�SU]\�]DVWRVRZDQLX�MRQRIRUH]\�QDM�

F]ĊĞFLHM�DFHW\ORFKROLQ\� OXE�QLWURSUXV\GNX�VRGX� ����� OXE�VWRVRZDQLH�VXEVWDQFML�Z� LQIX]ML�GRĪ\OQLH��QS��

/�DUJLQLQD������

� ��VXEVWUDWX�GOD�V\QWD]\�WOHQNX�D]RWX��126����MHVW�VHOHNW\ZQ\P�ERGĨFHP�ZD�

]RG\ODWDF\MQ\P�QDF]\Ĕ�PLNURNUąĪHQLD�VNyUQHJR��3LĞPLHQQLFWZR�]DZLHUD�UR]ELHĪQH�LQIRUPDFMH�GRW\F]ą�

FH�HIHNWyZ�KHPRG\QDPLF]Q\FK�G]LDáDQLD�/�DUJLQLQ\��]DUyZQR�]DOHĪQ\FK�RG�GDZNL��VSRVREX�MHM�SRGDQLD�

D�WDNĪH�JUXS�EDGDQ\FK��%RGH�%|JHU�L�ZVS����������VWZLHUG]LOL�� LĪ����PLQXWRZD�LQIX]MD����J�/�DUJLQLQ\�

SRZRGXMH�UR]V]HU]DQLH�QDF]\Ĕ�X�OXG]L��5HDNFMD�WD�REVHUZRZDQD�E\áD�Z�NUyWNLP�F]DVLH�SR�]DNRĔF]H�

QLX� LQIX]ML�X�RVyE�]GURZ\FK� ������5R]V]HU]HQLH�QDF]\Ĕ�Z\ZRáDQH�SRSU]H]�/�DUJLQLQĊ�E\áR�]ZLą]DQH�

]H�]ZLĊNV]HQLHP�VWĊĪHQLD�D]RW\QyZ�L�D]RWDQyZ�Z�PRF]X��FR�VXJHUXMH��ĪH�UHDNFMD�WD�E\áD�]DOHĪQD�RG�

12��:Sá\Z�/�DUJLQLQ\�QD�]DOHĪQą�RG�12�IXQNFMĊ�ĞUyGEáRQND�X�FKRU\FK�QD�FXNU]\FĊ�E\á�SU]HGPLRWHP�

ZLHOX�GRQLHVLHĔ����±�����:\QLNL�EDGDĔ�QLHOLF]Q\FK������RVRERZ\FK�JUXS�RVyE�]GURZ\FK�GDMą�SRGVWDZ\�

GR�VWZLHUG]HQLD��ĪH�/�DUJLQLQD�VWRVRZDQD�Z�GXĪ\FK�GDZNDFK�Z\ZLHUD�HIHNW�ZD]RG\ODWDF\MQ\�UyZQLHĪ�

SRSU]H]�Z]URVW�VWĊĪHQLD�KRUPRQX�Z]URVWX�L�LQVXOLQ\�Z�VXURZLF\�����������2EVHUZDFMH�SU]HSURZDG]RQH�

Z�QDV]\P�RĞURGNX�Z�JUXSLH�FKRU\FK�QD�FXNU]\FĊ�W\SX����RUD]�JUXSLH�NRQWUROQHM�SR]ZDODMą�]DNáDGDü��

ĪH�JáyZQ\�PHFKDQL]P�HIHNWX�ZD]RG\ODWDF\MQHJR�/�DUJLQLQ\�QLH�]DOHĪDá�RG�LQVXOLQ\��/�DUJLQLQD�]RVWDáD�

SR�UD]�SLHUZV]\�]DVWRVRZDQD�GR�RFHQ\�UHDNW\ZQRĞFL�PLNURNUąĪHQLD�VNyUQHJR�SU]H]�1HXEDXHU�*HU\N�

L�ZVS��������%DGDF]H�]DREVHUZRZDOL��ĪH�UHDNW\ZQRĞü�QDF]\Ĕ�VNyUQ\FK�Z�Z\QLNX�LQIX]ML�/�DUJLQLQ\�Z�JUX�

SLH�NRQWUROQHM�MHVW�SRUyZQ\ZDOQD�GR�UHDNW\ZQRĞFL�X�FKRU\FK�QD�FXNU]\FĊ��NWyU]\�]DFKRURZDOL�SU]HG����

URNLHP�Ī\FLD��D�]�GUXJLHM�VWURQ\�EUDN�UHDNW\ZQRĞFL�X�FKRU\FK�QD�FXNU]\FĊ�NWyU]\�]DFKRURZDOL�SR����URNX�

Ī\FLD�PRĪH�VXJHURZDü��ĪH�/�DUJLQLQD�G]LDáD�EH]SRĞUHGQLR�MDNR�VXEVWUDW�GOD�H126�D�QLH�W\ONR�SRĞUHGQLR�

SRSU]H]�LQVXOLQĊ��0LPR�ĪH�LQIX]MD�/�DUJLQLQ\�X�FKRU\FK�QD�FXNU]\FĊ�W\SX����MHVW�X]QDQD�]D�EH]SLHF]Qą�

L�VNXWHF]Qą�PHWRGĊ�EDGDQLD�UHDNW\ZQRĞFL�QDF]\QLRUXFKRZHM�NUąĪHQLD�VLDWNyZNL�L�PDá\FK�QDF]\Ĕ�Py]JX�

����������QLH�E\áD�GRWąG�Z\NRU]\VWDQD�GR�RNUHĞOHQLD�UHDNW\ZQRĞFL�PLNURNUąĪHQLD�VNyUQHJR��

�MHVW�MHGQ\P�]�QDMF]ĊĞFLHM�VWRVRZDQ\FK�

WHVWyZ� SURZRNDF\MQ\FK� Z� RFHQLH� PLNURNUąĪHQLD�� 7HVW� WHQ� MHVW� RSDUW\� QD� REVHUZDFML� SU]HPLMDMąFHJR�

]ZLĊNV]HQLD�SHUIX]ML�VNyUQHM�]DUD]�SR�]ZROQLHQLX�RNOX]ML�QDF]\QLD�WĊWQLF]HJR�RNUHĞODQH��MDNR�UHDNW\ZQH�

SU]HNUZLHQLH�SR�RNOX]ML� �������*áyZQ\P�PHFKDQL]PHP�]DDQJDĪRZDQ\P�Z�WHQ� WHVW� MHVW�

L� MHJR� NRQVHNZHQFMH� ������� )XQNFMD�PLNURNUąĪHQLD�Z\NRU]\VWXMąFD� UHNUXWDFMĊ� NDSLODU� VNyU\� SRGF]DV�

RNOX]\MQHJR�SU]HNUZLHQLD�UHDNW\ZQHJR�MHVW�]ZLą]DQD�]�]DOHĪQ\P�RG�ĞUyGEáRQND�UR]V]HU]HQLHP�QDF]\Ĕ�

QD�SR]LRPLH�SUHNDSLODU� �����������Z�NWyUHM�SRĞUHGQLF]\�RGUXFK�DNVRQDOQ\��F]\QQLN�KLSHUSRODU\]XMąF\�

SRFKRG]HQLD�ĞUyGEáRQNRZHJR��:�325+�ELRUą�XG]LDá�]DUyZQR�F]\QQLNL�PLRJHQQH� MDN� L�PHWDEROLF]QH�

�������5ROD�WOHQNX�D]RWX��12��Z�WHĞFLH�E\áD�G\VNXWRZDQD�L�REHFQLH�XZDĪD�VLĊ��ĪH�QLH�ELHU]H�RQ�XG]LDáX�

Z�UHDNFML�SU]HNUZLHQQHM�����±�����
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� :�325+�QDMF]ĊĞFLHM�VWRVXMH�VLĊ�PDQNLHW�V¿QJRPDQRPHWUX��NWyU\�XPLHV]F]D�VLĊ�QD�UDPLHQLX�

L�SRPSXMH�GR�ZDUWRĞFL�SU]HNUDF]DMąFHM�R����PP+J�FLĞQLHQLD�VNXUF]RZH�SDFMHQWD�L�UHMHVWUXMH�SU]HSá\Z�

NUZL�Z�PLNURNUąĪHQLX�VNyUQ\P�QD�SU]HGUDPLHQLX�����������7\SRZR�F]DV�RNOX]ML�WĊWQLF\�UDPLHQQHM�Z\QR�

VL�����PLQ��DOH�RNUHV�WHQ�PRĪH�Z\QRVLü������PLQ��=ZUDFD�XZDJĊ�OLQLRZD�NRUHODFMD�SRPLĊG]\�F]DVHP�

QLHGRNUZLHQLD��D�SRRNOX]\MQHJR�SU]HNUZLHQLD�F]\QQHJR��������=PLDQ\�SU]HSá\ZX�NUZL�Z�PLNURNUąĪHQLX�

SRGF]DV�WHVWX�SRRNOX]\MQHJR�SU]HNUZLHQLD�F]\QQHJR�REUD]XMH�FKDUDNWHU\VW\F]QD�NU]\ZD��:�EDGDQLDFK�

RFHQLD�VLĊ�SU]HGH�ZV]\VWNLP�SHUIX]MĊ�V]F]\WRZą�L�REOLF]D�SRZLHU]FKQLĊ�SRG�NU]\Zą�GOD�FDáHJR�RNUHVX�

WUZDQLD�325+�DĪ�GR�PRPHQWX�Z]QRZLHQLD�SHUIX]ML�������3RGF]DV�WHVWX�325+�GRFKRG]L�GR�UHNUXWDFML�

NDSLODU�������

� 6FKODJHU�L�ZVS��������VWRVXMąF�WHVW�325+�SU]\�XĪ\ZDQLX�ODVHURZHM�SU]HSá\ZRPHWULL�GRSSOHURZ�

VNLHM�]DREVHUZRZDOL�]DEXU]RQą�DXWRUHJXODFMą�PLNURNUąĪHQLD�X�G]LHFL�]�FXNU]\Fą�W\S���Z�SRUyZQDQLX�GR�

JUXS\�NRQWUROQHM��%DGDF]H�]ZUyFLOL�XZDJĊ�SU]HGH�ZV]\VWNLP�QD�Z\ĪV]ą�SHUIX]MĊ�V]F]\WRZą�PLNURNUą�

ĪHQLD�VNyU\�X�G]LHFL�]�FXNU]\Fą�Z�SRUyZQDQLX�GR�]GURZHM�JUXS\�NRQWUROQHM��=DXZDĪRQR�WDNĪH�NRUHOD�

FMą�PLHG]\�V]F]\WRZą�SHUIX]Mą�D�F]DVHP�WUZDQLD�FKRURE\��QDWRPLDVW�ZDUWRĞü�KHPRJORELQ\�JOLNRZDQHM�

�+E$�F��QLH�PLDáD�ZSá\ZX�QD�RSLV\ZDQ\�SDUDPHWU�PLNURXQDF]\QLHQLD�

� F]\OL�WHVW�SU]HNUZLHQLD�ELHUQHJR��DQJ��9HQRXV�&RQJHVWLRQ�7HVW��OXE�LQDF]HM�

WHVW�RNOX]\MQ\��DQJ��9HQRVXV�2FOXVVLRQ�7HVW��Z\ZRáXMH�PDNV\PDOQą�JĊVWRĞü�NDSLODUQą�RUD]�]ZLĊNV]D�

]DZDUWRĞü�HU\WURF\WyZ�Z�QDF]\QLDFK�ZáRVRZDW\FK��:�WHĞFLH�Z\NRU]\VWXMH�VLĊ�PDQNLHW�V¿QJRPDQRPH�

WUX��XPLHV]F]DMąF�JR�QD�UDPLHQLX�L�VWRVXMH�FLĞQLHQLH����PP+J�SU]H]���PLQXW\��6HUQp�L�ZVS��������RFH�

QLDOL�PLNURNUąĪHQLH�Z�JUXSLH�FKRU\FK�]�QLHOHF]RQ\P�QDGFLĞQLHQLHP�WĊWQLF]\P�SLHUZRWQ\P�RUD]�JUXSLH�

NRQWUROQHM���]�SUDZLGáRZ\PL�ZDUWRĞFLDPL�FLĞQLHQLD�WĊWQLF]HJR�]�]DVWRVRZDQLHP�YLGHRNDSLODURVNRSLL�RUD]�

WHVWX�325+�L�WHVWX�RNOX]\MQHJR��%DGDF]H�REVHUZRZDOL�XSRĞOHG]RQą�UHNUXWDFMĊ�NDSLODU�Z�RNUHVLH�SRR�

NOX]\MQJR�SU]HNUZLHQLD�F]\QQHJR�RUD]�WHĞFLH�RNOX]\MQ\P�X�RVyE�]�QDGFLĞQLHQLHP�WĊWQLF]\P�Z�SRUyZ�

QDQLX�]�JUXSą�NRQWUROQą��FR�VXJHUXMH�IXQNFMRQDOQH�RUD]�VWUXNWXUDOQH�UR]U]HG]HQLH��1D]]DUR�L�ZVS���������

]�Z\NRU]\VWDQLHP�YLGHRNDSLODURVNRSLL�RUD]�WHVWX�RNOX]\MQHJR�Z\ND]DOL��ĪH�Z\VWĊSRZDQLH�REWXUDF\MQHJR�

EH]GHFKX�VHQQHJR��2%6��SRJDUV]D�]DEXU]HQLD�PLNURNUąĪHQLD�X�SDFMHQWyZ�]�XPLDUNRZDQ\P�QDGFLĞQLH�

QLHP�WĊWQLF]\P��%DGDF]H�]DXZDĪ\OL�UR]U]HG]HQLH�VLHFL�NDSLODU�]DUyZQR�Z�ZDUXQNDFK�SRGVWDZRZ\FK�MDN�

L�WHĞFLH�RNOX]\MQ\P��ZLĊNV]H�Z�JUXSLH�SDFMHQWyZ�]�FLĊĪNLP�2%6�QLĪ�Z�JUXSLH�FKRU\FK�]�áDJRGQ\P�2%6�

RUD]�EH]�2%6�

��DQJ��SUHVVXUH�LQGXFHG�YDVRGLODWLRQ��3,9��MHVW�NROHM�

Q\P�QLHLQZD]\MQ\P� WHVWHP�SURZRNDF\MQ\P�Z\NRU]\VW\ZDQ\P�SU]\� RFHQLH� UHDNW\ZQRĞFL�PLNURNUą�

ĪHQLD�� %H]SRĞUHGQL�� ]HZQĊWU]Q\�� QLHQRF\FHSW\ZQ\� QDFLVN� QD� ]GURZą� VNyUĊ� SRZRGXMH� SU]HMĞFLRZH�

UR]V]HU]HQLH�QDF]\Ĕ��'RW\FKF]DV�Z\NRQDQH�EDGDQLD�ZVND]XMą��ĪH�PHFKDQL]P� WHQ�SHáQL�RFKURQQą�

UROĊ�L�PD�]DSRELHJDü�QLHGRNUZLHQLX�WNDQHN��8ZDĪD�VLĊ��ĪH�UHDNFMD�SU]HNUZLHQLD�Z�3,9�MHVW�ZLHORF]\Q�

QLNRZD������������)URP\�L�ZVS��������Z\ND]DOL�LVWRWQą�UROĊ�Z�W\P�PHFKDQL]PLH�QHXURQRZHJR�NDQDáX�

MRQRZHJR�� %DGDQLD�ZVND]XMą�� ĪH� MHVW� RQ� F]XMQLNLHP� NRQLHF]Q\P� GOD� UR]V]HU]HQLD� QDF]\Ĕ� LQGXNR�

ZDQHJR�EH]SRĞUHGQLP�XFLVNLHP��������3,9�MHVW�XSRĞOHG]RQH�X�VWDUV]\FK�RVyE�RUD]�SDFMHQWyZ�]�FX�

NU]\Fą��������*áyZQ\P�RJUDQLF]HQLHP�3,9�MHVW�EUDN�QD�U\QNX�PHG\F]Q\P�XU]ąG]HĔ�XPRĪOLZLDMąF\FK�

Z\NRQDQLH�WHVWX��2EHFQLH�Z�EDGDQLDFK�Z\NRU]\VW\ZDQH�Vą�SURWRW\S\�WDNLFK�XU]ąG]HĔ�Z\NRQ\ZDQH�

MHG\QLH�QD�]DPyZLHQLH�

0LNURNUąĪHQLH�VNyUQH�MHVW�RGSRZLHG]LDOQH�]D�XWU]\PDQLH�SUDZLGáRZHM�WHPSHUDWXU\�FLDáD�L�Z\ND]XMH�GXĪą�

:VWĊS
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ZUDĪOLZRĞü�QD� ORNDOQH�]PLDQ\� WHPSHUDWXU\��:�]ZLą]NX�]� W\P�RJU]HZDQLH� L� FKáRG]HQLH� VNyU\�]RVWDá\�

]�SRZRG]HQLHP�]DVWRVRZDQH�Z�RFHQLH�UHDNW\ZQRĞFL�

� SROHJD� QD�PLHMVFRZ\P� ]ZLĊNV]HQLX� SU]HSá\ZX� NUZL� Z� RG�

SRZLHG]L� QD� RJU]HZDQLH� VNyU\��:\NRQDQLH� WHVWX� MHVW�PRĪOLZH� G]LĊNL� ]DVWRVRZDQLX� VSHFMDOQHM� VRQG\�

RJU]HZDMąFHM�QD�SRZLHU]FKQL�VNyU\��:]URVW�PLHMVFRZHM�SHUIX]ML�VNyU\�MHVW�VSRZRGRZDQ\�UR]V]HU]HQLHP�

QDF]\Ĕ�L�MHVW�ZSURVW�SURSRUFMRQDOQ\�GR�WHPSHUDWXU\�VNyU\��:D]RG\ODWDFMD�PDNV\PDOQD�Z\VWĊSXMH�NLHG\�

PLHMVFRZD� WHPSHUDWXUD�VNyU\�Z\QRVL�RNRáR����&� L� MHVW�XWU]\P\ZDQD��SU]H]�FR�QDMPQLHM����PLQ��2G�

SRZLHGĨ�QDF]\QLRZD�Z�F]DVLH�WHJR�WHVWX�PD�GZXHWDSRZ\�FKDUDNWHU��,�ID]D���V]\ENL�V]F]\W�SU]HSá\ZX�

QDVWĊSXMH�Z�F]DVLH�SLHUZV]\FK����PLQXW�L�MHVW�]ZLą]DQD�]�XG]LDáHP�QHUZyZ�F]XFLRZ\FK��'UXJD�ID]D���

SODWHDX�WUZDMąFD�RNRáR�������PLQ�SRZVWDMH�JáyZQLH�]D�SRĞUHGQLFWZHP�WOHQNX�D]RWX��������������

:LHOH�GRW\FKF]DV�Z\NRQDQ\FK�EDGDĔ�XMDZQLáR�]ZLą]HN�PLĊG]\�FXNU]\Fą�D�G\VIXQNFMą�QDF]\Ĕ�PLNURNUą�

ĪHQLD��)XFKV�L�ZVS��������Z�GRNRQDQHM�PHWDDQDOL]LH�Z�WHĞFLH�SU]HNUZLHQLD�WHUPLF]QHJR�]DREVHUZRZDOL�

PQLHMV]ą�RGSRZLHGĨ�QDF]\Ĕ�PLNURNUąĪHQLD�Z�SRUyZQDQLX�]H�]GURZ\PL�RVREDPL��=DXZDĪRQR�WDNĪH��ĪH�

JUXSD�FKRU\FK�]�SRZLNáDQLDPL�PLNURQDF]\QLRZ\PL�PD�RVáDELRQą�RGSRZLHGĨ�QDF]\QLRZą�Z�SRUyZQDQLX�

GR�FKRU\FK�EH]�REHFQRĞFL�PLNURDQJLRSDWLL��%DGDF]H�Z\VXQĊOL�KLSRWH]Ċ��ĪH�GáXĪV]\�F]DV�WUZDQLD�FXNU]\�

F\�RUD]�REHFQRĞü�SRZLNáDĔ�Z�]DNUHVLH�PLNURNUąĪHQLD�Vą�]ZLą]DQH�]�ZLĊNV]\P�VWRSQLHP�XSRĞOHG]HQLD�

UHDNW\ZQRĞFL�PLNURQDF]\QLRZHM��

�MHVW�QLHLQZD]\MQą�PHWRGD��NWyUD�SROHJD�QD�WUDQVSRUFLH�QDMF]ĊĞFLHM�SU]H]�VNyUĊ�VXE�

VWDQFML�EĊGąF\FK�Z�IRUPLH�]MRQL]RZDQHM��-HVW�RQD�Z\NRU]\VW\ZDQD��MDNR�IDUPDNRORJLF]Q\�WHVW�UHDNW\Z�

QRĞFL�QDF]\Ĕ�PLNURNUąĪHQLD��,VWRWD�MRQRIRUH]\�SROHJD�QD�SU]HQRV]HQLX�MRQyZ�SU]\�]DVWRVRZDQLX�SUąGX�

R�PDá\P�QDWĊĪHQLX�� ,ORĞü� WUDQVSRUWRZDQHM�VXEVWDQFML� MHVW�SURSRUFMRQDOQD�GR�QDWĊĪHQLD�SUąGX� L�F]DVX�

MHJR�SU]HSá\ZX��1D�SU]HQLNDQLH�MRQyZ�PD�UyZQLHĪ�ZSá\Z�S+��VWĊĪHQLH�UR]WZRUX�RUD]�VWDQ�VNyU\��0HFKD�

QL]P\��G]LĊNL�NWyU\P�MRQRIRUH]D�$FK�OXE�613��QLWURSUXV\GHN�VRGX��LQGXNXMH�ZD]RG\ODWDFMĊ�Vą�QLHMDVQH��

:�REVHUZRZDQHM�UHDNFML�SRGNUHĞOD�VLĊ�ZSá\Z�F\NORR[\JHQD]\��&2;���D�WDNĪH�WOHQNX�D]RWX��12�����������

)XFKV�L�ZVS��������Z�GRNRQDQHM�PHWDDQDOL]LH�Z\ND]DOL��ĪH�Z�NLONX�EDGDQLDFK�]�XG]LDáHP�FKRU\FK�]�UyĪ�

Q\PL�W\SDPL�FXNU]\F\�MHVW�]PQLHMV]RQD�RGSRZLHGĨ�QDF]\QLRZD�QD�MRQRIRUH]Ċ�$FK�L�613��:\UDĨQLHMV]H�

UyĪQLFH�]DXZDĪRQR�SR�MRQRIRUH]LH�$FK�QLĪ�SR�MRQRIRUH]LH�613��3RQDGWR�Z�EDGDQLDFK�]�XG]LDáHP�SD�

FMHQWyZ�]�FXNU]\Fą�]�SRZLNáDQLDPL�PLNURQDF]\QLRZ\PL�Z�SRUyZQDQLX�GR�SDFMHQWyZ�]�FXNU]\Fą��DOH�EH]�

SRZLNáDĔ��REVHUZRZDQR�Z\UDĨQLHMV]H�XSRĞOHG]HQLH�IXQNFML�PLNURNUąĪHQLD�

:VSyáF]HVQ\�REUD]�FXNU]\F\�W\SX���UyĪQL�VLĊ�RG�WHJR�VSU]HG�ODW��3RVWĊS�Z�OHF]HQLX�L�HGXNDFML�SRZRGXMH��

LĪ����OHWQL�F]DV� WUZDQLD�FXNU]\F\�QLH� MHVW�F]DVHP��JG\�XMDZQLDMą�VLĊ�SRZLNáDQLD�FXNU]\FRZH��2SUyF]�

NODV\F]Q\FK�SRZLNáDĔ�PLNURDQJLRSDW\F]Q\FK�SRV]XNXMH�VLĊ�SU]HMDZyZ�ZF]HVQHJR�Z\VWąSLHQLD�SRZL�

NáDĔ��:\VWĊSRZDQLH�ZF]HVQ\FK�V\PSWRPyZ�G\VIXQNFML�PLNURNUąĪHQLD�X�FKRU\FK�QD�'0W��EH]�MDZQ\FK�

NOLQLF]QLH�SRZLNáDĔ�]D�SRPRFą�QLHLQZD]\MQ\FK�EDGDĔ�VWUXNWXU\�L�IXQNFML�QDF]\Ĕ�PLNURNUąĪHQLD�VWDQRZL�

ZFLąĪ� REV]DU�ZLHONLHJR� ]DLQWHUHVRZDQLD� NOLQLF\VWyZ�� =DVDGQH�Z\GDMH� VLĊ� VSUDZG]HQLH� XĪ\WHF]QRĞFL�

GRVWĊSQ\FK�PHWRG�EDGDZF]\FK�RUD]�RNUHĞOHQLH�FKDUDNWHU\VW\NL�PLNURNUąĪHQLD�Z�FHOX�XVWDOHQLD�ZDUWRĞFL�

UHIHUHQF\MQ\FK�QLH]EĊGQ\FK�GOD�GDOV]\FK�REVHUZDFML�



��

��� 2FHQD�VWUXNWXU\� L� IXQNFML�PLNURNUąĪHQLD�REZRGRZHJR�]D�SRPRFą�NDSLODURVNRSLL� L� SU]H]VNyUQHJR�

SRPLDUX�FLĞQLHQLD�SDUFMDOQHJR�WOHQX�X�G]LHFL�]�FXNU]\Fą�W\SX���Z�ZDUXQNDFK�VSRF]\QNRZ\FK�RUD]�

SR�WHĞFLH�SRRNOX]\MQHJR�SU]HNUZLHQLD�F]\QQHJR�L�WHĞFLH�SU]HNUZLHQLD�ELHUQHJR�

�� $QDOL]D�SDUDPHWUyZ�FKDUDNWHU\]XMąF\FK�PLNURNUąĪHQLH�VNyUQH�SU]\�XĪ\FLX�Z\EUDQ\FK�PHWRG�Z�]D�

OHĪQRĞFL�RG�F]DVX�WUZDQLD��VWRSQLD�Z\UyZQDQLD�PHWDEROLF]QHJR�FXNU]\F\�RUD]�Z\EUDQ\FK�PDUNHUyZ�

ELRFKHPLF]Q\FK�
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'R�EDGDQLD�UHNUXWRZDQR�SDFMHQWyZ�]�FXNU]\Fą�W\SX���EĊGąF\FK�SRG�GáXJRWHUPLQRZą�RSLHNą�.DWHGU\�
L�.OLQLNL�3HGLDWULL��'LDEHWRORJLL�L�(QGRNU\QRORJLL�8QLZHUV\WHFNLHJR�&HQWUXP�.OLQLF]QHJR�Z�*GDĔVNX��%D�
GDQLD�UHDOL]RZDQR�Z�RNUHVLH�RG������URNX�GR������URNX�Z�&HQWUXP�6\PXODFML�0HG\F]QHM�*GDĔVNLHJR�
8QLZHUV\WHWX�0HG\F]QHJR�ZVSyáG]LDáDMąF�]�OHNDU]HP�RGSRZLHG]LDOQ\P�]D�VWDáH�OHF]HQLH��2FKRWQLNyZ�
GR�JUXS\�NRQWUROQHM�UHNUXWRZDQR�QDWRPLDVW�VSRĞUyG�URG]LQ�SDFMHQWyZ�REMĊW\FK�EDGDQLHP��%DGDQLD�SU]H�
SURZDG]DQR�ZH�ZVSyáSUDF\�]�.DWHGUą�L�.OLQLNą�2NXOLVW\NL�*80HG�RUD]�=DNáDGHP�2FKURQ\�ĝURGRZLVND�
L�+LJLHQ\�7UDQVSRUWX�,00L7�*80HG��2VRE\�XF]HVWQLF]ąFH�Z�EDGDQLX�]RVWDá\�V]F]HJyáRZR�SRLQIRUPR�
ZDQH�R�MHJR�FHOX�RUD]�SU]HELHJX�L�Z\UD]Lá\�QD�QLH�ĞZLDGRPą�]JRGĊ�
=DVWRVRZDQD� PHWRGRORJLD� EDGDZF]D� ]RVWDáD� ]DDNFHSWRZDQD� SU]H]� 1LH]DOHĪQą� .RPLVMĊ� %LRHW\F]�
Qą� GR� 6SUDZ� %DGDĔ� 1DXNRZ\FK� SU]\� *80HG� �GHF\]MH� 1.%%1���������� ]� ����������U�� RUD]�
1.%%1��������������]�GQLD������������U���
.U\WHULD�Z\áąF]HQLD�]�EDGDQLD��
����3RZLNáDQLD�PLNURDQJLRSDW\F]QH�
����3RZLNáDQLD�PDNURDQJLRSDW\F]QH�
����2VWUH�SRZLNáDQLD�FXNU]\F\��
����1LHSUDZLGáRZH�VWĊĪHQLH�76+�RUD]�ZROQHM�SRVWDFL�W\URNV\Q\��
����$XWRLPPXQRORJLF]QH�]DSDOHQLD�WDUF]\F\�
����&KRURE\�XNáDGRZH�WDNLH�MDN��UHXPDWRLGDOQH�]DSDOHQLH�VWDZyZ��áXV]F]\FD�

$QDOL]D�REMĊáD����FKRU\FK�QD�FXNU]\Fą�W\S���Z�ZLHNX�RG����GR����ODW�QLH�SU]\MPXMąF\FK�VWDW\Q�L�LQQ\FK�
OHNyZ�ZSá\ZDMąF\FK�QD�XNáDG�VHUFRZR���QDF]\QLRZ\�RUD]����VXELHNW\ZQLH�]GURZ\FK�RFKRWQLNyZ�GREUD�
Q\FK�SR�Z]JOĊGHP�SáFL�L�ZLHNX�GR�JUXS\�EDGDQHM��
:�EDGDQHM�JUXSLH�RFHQLRQR�REHFQRĞü�SU]HZOHNá\FK�SRZLNáDĔ�FXNU]\F\�R�FKDUDNWHU]H�PLNURDQJLRSDWLL��
UHWLQRSDWLL�� QHXURSDWLL� L� QHIURSDWLL� FXNU]\FRZHM��:\NOXF]HQLH�REHFQRĞFL� UHWLQRSDWLL� FXNU]\FRZHM� ]RVWD�
áR� RSDUWH� QD� RIWDOPRVNRSRZHM� RFHQLH� GQD� RND� SR� XSU]HGQLP� UR]V]HU]HQLX� ĨUHQLF\� SU]HSURZDG]RQHM�
SU]H]�RNXOLVWĊ�Z�RSDUFLX�R�NU\WHULD�$PHU\NDĔVNLHJR�7RZDU]\VWZD�'LDEHWRORJLF]QHJR��������'LDJQRVW\�
NĊ�Z�NLHUXQNX�REHFQRĞFL�UHWLQRSDWLL�FXNU]\FRZHM�X]XSHáQLRQR�R�Z\NRQDQLH�RSW\F]QHM�WRPRJUD¿L�NRKH�
UHQWQHM��:�FHOX�RFHQ\�QHXURSDWLL�FXNU]\FRZHM�SU]HSURZDG]RQR�GLDJQRVW\NĊ�RSDUWą�QD�VXELHNW\ZQ\FK�
L�RELHNW\ZQ\FK�REMDZDFK�QHXURSDWLL��������1D�SRGVWDZLH�DNWXDOQHJR�R]QDF]HQLD�VWĊĪHQLD�DOEXPLQ�Z�SR�
EUDQHM�SUyEFH�PRF]X�RUD]�EDGDĔ�DOEXPLQXULL�Z�FLąJX�RVWDWQLFK���PLHVLĊF\�SRSU]HG]DMąF\FK�EDGDQLH�
UR]SR]QDZDQR�QRUPR��PLNUR��EąGĨ�PDNURDOEXPLQXULĊ�

 =�RVREDPL��NWyUH�Z]LĊá\�XG]LDá�Z�EDGDQLX�]HEUDQR�V]F]HJyáRZ\�Z\ZLDG�PHG\F]Q\��8�SDFMHQ�
WyZ�]�FXNU]\Fą�EDGDQLH�SU]HGPLRWRZH�]DZLHUDáR�GDQH� WDNLH� MDN��ZLHN�]DFKRURZDQLD��VFKHPDW� L� LORĞü�
SU]\MPRZDQHM�LQVXOLQ\��REHFQRĞü�SRZLNáDĔ�Z�V]F]HJyOQRĞFL�UHWLQRSDWLL��QHIURSDWLL�RUD]�QHXURSDWLL�RUD]�
Z\VWĊSRZDQLH�KLSRJOLNHPLL�
� 8�ZV]\VWNLFK� EDGDQ\FK�� F]\OL� ]DUyZQR�Z� JUXSLH� NRQWUROQHM�� MDN� L� JUXSLH� FKRU\FK� ]� FXNU]\Fą�
W\SX���XZ]JOĊGQLRQR�Z�Z\ZLDG]LH�ZLHN��REHFQRĞü�QDGFLĞQLHQLD�WĊWQLF]HJR��FKRURE\�VHUFD��G\VOLSLGHPLL��
VWRVRZDQLH�XĪ\ZHN��SU]\MPRZDQLH�LQQ\FK�OHNyZ��GDQH�GRW\F]ąFH�DNW\ZQRĞFL�¿]\F]QHM��F]ĊVWRĞü��URG]DM�
DNW\ZQRĞFL���Z\ZLDG�URG]LQQ\�
%DGDQLH�SHGLDWU\F]QH�]RVWDáR�SU]HSURZDG]RQH�SU]H]�GRĞZLDGF]RQHJR�SHGLDWUĊ��3LĊFLRNURWQ\�SRPLDU�
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ZDUWRĞFL�VSRF]\QNRZHJR�FLĞQLHQLD�WĊWQLF]HJR�VNXUF]RZHJR�L�UR]NXUF]RZHJR�DSDUDWHP�DXWRPDW\F]Q\P�
20521�+(0�����Z�SR]\FML�VLHG]ąFHM��SR�FR�QDMPQLHM����PLQXWRZ\P�RGSRF]\QNX�SU]HSURZDG]RQR�
Z�F]DVLH�SRSU]HG]DMąF\P�EDGDQLH�NDSLODURVNRSRZH��

� %DGDQą�JUXSĊ�VWDQRZLáR����SDFMHQWyZ�]�FXNU]\Fą�W\SX�������FKáRSFyZ�L����G]LHZF]\QHN�]�PH�
GLDQą�ZLHNX�PHWU\NDOQHJR������ ������ �� ���� ODW��0HGLDQD�ZLHNX� ]DFKRURZDQLD�Z\QRVLáD������ ODW�� ]DĞ�
F]DVX�WUZDQLD�FXNU]\F\������ODW��ĝUHGQLH�]DSRWU]HERZDQLH�GRERZH�QD�LQVXOLQĊ�Z\QRVLáR������MHGQRVWHN�
PLĊG]\QDURGRZ\FK��0HGLDQD�VWĊĪHQLD�KHPRJORELQ\�JOLNRZDQHM��+E$�F��Z�VXURZLF\�NUZL�Z�F]DVLH�ED�
GDQLD�Z\QRVLáD�������������������
� :�RNUHVLH�EDGDQLD����SDFMHQWyZ�E\áR�OHF]RQ\FK�SRPSą�LQVXOLQRZą��0HGLDQD�F]DVX�OHF]HQLD�
SU]\�XĪ\FLX�SRPS\�LQVXOLQRZHM�Z�VWRVXQNX�GR�F]DVX�WUZDQLD�FXNU]\F\�Z\QRVLáD������FDáHJR�F]DVX�WUZD�
QLD�FXNU]\F\��:�EDGDQHM�JUXSLH�SDFMHQWyZ�QLH�VWZLHUG]RQR�SRZLNáDĔ�PLNUR�� L�PDNURDQJLRSDW\F]Q\FK��
,QF\GHQW\�FLĊĪNLHM�KLSRJOLNHPLL��Z\PDJDMąFHM�XG]LHOHQLD�FKRUHPX�SRPRF\�SU]H]�LQQą�RVREĊ��SRGF]DV�
���PLHVLĊF\�SU]HG�EDGDQLHP�]JáRVLáR���FKRU\FK��]DĞ�LQF\GHQW�OHNNLHM�KLSRJOLNHPLL�]JáRVLáR����FKRU\FK��
ĝUHGQLH�FLĞQLHQLH�WĊWQLF]H�VNXUF]RZH�L�UR]NXUF]RZH�Z\QRVLá\�RGSRZLHGQLR�����L����PP+J�]DĞ�F]ĊVWRĞü�
DNFML�VHUFD����XGHU]HĔ�PLQXWĊ��7DEHOD����

7DEHOD���&KDUDNWHU\VW\ND�FKRU\FK�QD�FXNU]\FĊ

&KDUDNWHU\VW\ND ZDUWRĞü
SáHü�0����1� �������

PDVD�FLDáD�>NJ@ �����������

%0,�>NJ�P�@ ����������

ZLHN�PHWU\NDOQ\�>ODWD@ ����������������

ZLHN�]DFKRURZDQLD�>URN�Ī\FLD@ �����������������

F]DV�WUZDQLD�FXNU]\F\�>ODWD@ �����������������

GRERZH�]DSRWU]HERZDQLH�QD�LQVXOLQĊ�>M��GREĊ@ �����������
F]DV�OHF]HQLD�SU]\�XĪ\FLX�SRPS\�LQVXOLQRZHM�Z�VWRVXQ�
NX�GR�F]DVX�WUZDQLD�FXNU]\F\�>�@ �����������

+E$�F�>�@ ����������������
LQF\GHQW�áDJRGQHM�KLSRJOLNHPLL�Z�SU]HFLąJX�RVWDWQLHJR�
PLHVLąFD�>LORĞü�PLHVLąF@ ����������

LQF\GHQW�FLĊĪNLHM�KLSRJOLNHPLL�Z�SU]HFLąJX�RVWDWQLHJR�
URNX�>LORĞü�URN@ ���������

VNXUF]RZH�FLĞQLHQLH�WĊWQLF]H�>PP+J@� ��������
UR]NXUF]RZH�FLĞQLHQLH�WĊWQLF]H�>PP+J@ ������
F]ĊVWRĞü�DNFML�VHUFD�>XGHU]HĔ�PLQ�@ �������

%DGDQLDPL�REMĊWR����RVyE�VXELHNW\ZQLH�]GURZ\FK�����FKáRSFyZ�L����G]LHZF]\QHN��Z�ZLHNX������������
ODW��2VRE\�]�JUXS\�NRQWUROQHM�QLH�PLDá\�]DEXU]HĔ�ZĊJORZRGDQRZ\FK��6WĊĪHQLH�KHPRJORELQ\�JOLNRZDQHM�
Z\QRVLáR�������������������ĝUHGQLH�FLĞQLHQLH� WĊWQLF]H�VNXUF]RZR�L� UR]NXUF]RZH�Z\QRVLá\�RGSRZLHGQLR�

����L����PP+J��]DĞ�F]ĊVWRĞü�DNFML�VHUFD����XGHU]HĔ�PLQXWĊ��7DEHOD����
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7DEHOD���&KDUDNWHU\VW\ND�JUXS\�NRQWUROQHM

&KDUDNWHU\VW\ND ZDUWRĞü
SáHü�0���>1@ ����>��@
PDVD�FLDáD�>NJ@ ���������
%0,�>NJ�P�@ ��������
ZLHN�PHWU\NDOQ\�>ODWD@ ��������
+E$�F�Z�F]DVLH�EDGDQLD�>�@ ��������������
VNXUF]RZH�FLĞQLHQLH�WĊWQLF]H�>PP+J@� �������
UR]NXUF]RZH�FLĞQLHQLH�WĊWQLF]H�>PP+J@ ������
F]ĊVWRĞü�DNFML�VHUFD�>XGHU]HĔ�PLQ�@ �������

3.2 Badania biochemiczne

.UHZ�GR�EDGDĔ�ODERUDWRU\MQ\FK�SRELHUDQR�RG�RVyE�SR]RVWDMąF\FK�QD�F]F]R�]�Ī\á\�RGáRNFLRZHM��%DGDQLD�

]RVWDá\�Z\NRQDQH�Z�&HQWUDOQ\P�/DERUDWRULXP�.OLQLF]Q\P�8QLZHUV\WHFNLHJR�&HQWUXP�.OLQLF]QHJR��

:\NRQDQR�QDVWĊSXMąFH�EDGDQLD��

�� KHPRJORELQĊ�JOLNRZDQą��QRUPD����������

�� OLSLGRJUDP�

R� FKROHVWHURO�FDáNRZLW\��QRUPD���������PJ�GO���

R� WUyMJOLFHU\G\��QRUPD��������

R� FKROHVWHURO�+'/��QRUPD�!���PJ�GO���

R� FKROHVWHURO�/'/�

�QRUPD�����PJ�GO�±�X�RVyE�]�EDUG]R�GXĪ\P�U\]\NLHP�VHUFRZR�±�QDF]\QLRZ\P��

�����PJ�GO�X�RVyE�]�GXĪ\P�U\]\NLHP�VHUFRZR�±QDF]\QLRZ\P�

�����PJ�GO�X�RVyE�]�XPLDUNRZDQ\P���PDá\P�U\]\NLHP�VHUFRZR��QDF]\QLRZ\P�

�� ELDáNR�&�UHDNW\ZQH��QRUPD�������PJ�O�

�� 76+��QRUPD�����������X8�PO���ZROQD�W\URNV\QD��QRUPD������������SPRO�O��

�� NUHDW\QLQD��QRUPD�����������PJ�GO�

�� :�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�Z\NRQDQR�WDNĪH�EDGDQLH�PRF]X�±�SRUDQQą�SUyENĊ�PRF]X�SR�

EUDQR�Z�FHOX�R]QDF]HQLD�VWĊĪHQLD�DOEXPLQ\�Z�PRF]X�

�� .OLUHQV�NUHDW\QLQ\ �������[�Z]URVW��FP��VWĊĪHQLH�NUHDW\QLQ\�Z�VXURZLF\�NUZL��PJ�G/���REOLF]RQR�

ZHGáXJ�IRUPXá\�%HGVLGH�6FKZDUW]�������

3.3 Badanie kapilaroskopowe

� %DGDQLHP�NDSLODURVNRSRZ\P�RFHQLDQR�SĊWOH�ZáRĞQLF]NRZH�ZDáyZ�SD]QRNFLRZ\FK�SDOFyZ�,,�9�

REX�NRĔF]\Q�JyUQ\FK��3DFMHQFL�]RVWDOL�SRSURV]HQL��DE\�SU]H]�RNUHV��FR�QDMPQLHM���W\JRGQL�SU]HG�EDGD�

QLHP�XQLNDü�]DELHJyZ�NRVPHW\F]Q\FK�SDOFyZ�UąN��%DGDQLH�SU]HSURZDG]RQR�Z�FLFK\P�SRPLHV]F]HQLX�

R�VWDáHM�WHPSHUDWXU]H�RNRáR����&��]DSHZQLDMąF����PLQ�DGDSWDFMĊ�FLHSOQą��3U]HG�Z\NRQDQLHP�NDSLODUR�

VNRSLL�RF]\V]F]RQR�Z\EUDQ\�ZDá�SD]QRNFLRZ\�RUD]�SRNU\WR�JR�ROHMNLHP�LPPHUV\MQ\P�Z�FHOX�OHSV]HJR�

XZLGRF]QLHQLD�QDF]\Ĕ�ZáRVRZDW\FK�RUD]�]ZLĊNV]HQLD�SU]H]LHUQRĞFL�ZDUVWZ\�URJRZHM�

� %DGDQLH�NDSLODURVNRSRZH�Z\NRQ\ZDQR�Z�SR]\FML�VLHG]ąFHM��]�UĊNRPD�SRGSDUW\PL��WDN��ĪH�GáR�



��

QLH�VSRF]\ZDá\�VZRERGQLH�SRG�NDSLODURVNRSHP��%DGDQLH�Z\NRQ\ZDQR�NDSLODURVNRSHP�237$�7(&+�

]�RĞZLHWOHQLHP�GZXSXQNWRZ\P��Z\SRVDĪRQ\P�Z�NDPHUĊ�F\IURZą�R�PDWU\F\���PHJDSL[HOL�X]\VNXMąF�

����NURWQH�SRZLĊNV]HQLH��2EUD]\�DUFKLZL]RZDQR�QD�G\VNX�XĪ\ZDMąF�VWDQGDUGRZHJR�RSURJUDPRZDQLD�

SURGXFHQWD�

� $QDOL]D�REUD]yZ�NDSLODURVNRSRZ\FK��5\VXQHN����SU]HSURZDG]RQD�E\áD�ZHGáXJ�RSUDFRZDQHM�

Z�3UDFRZQL�)L]MRORJLL�.OLQLF]QHM�PHWRG\�RSXEOLNRZDQHM�Z�'LDEHWHV�&DUH�Z�����������

� :\]QDF]DQR� QDVWĊSXMąFH� SDUDPHWU\� FKDUDNWHU\]XMąFH�PLNURNUąĪHQLH� VNyUQH�� ĞUHGQL� RGVWĊS�PLĊ�

G]\�NROHMQ\PL�NDSLODUDPL��'LVWDQFH���SURSRUFMH�SRPLĊG]\�SRZLHU]FKQLą�]DMĊWą�SU]H]�NDSLODU\�D�FDáNRZLWą�SR�

ZLHU]FKQLą�DQDOL]RZDQ\FK�U]ĊGyZ�NDSLODU��&RYHUDJH���:VNDĨQLNL�WH�X]\VNLZDQR�Z�ZDUXQNDFK�SRGVWDZRZ\FK�

L�SR�NDĪG\P�]�QLĪHM�RSLVDQ\FK�WHVWyZ��$QDOL]RZDQR�WH�VDPH�REV]DU\�ZDáyZ�SD]QRNFLRZ\FK�

.DSLODURVNRSLD�SRGF]DV�EDGDQLD�Z\NRQ\ZDQD�E\áD�WU]\�UD]\�

��� 3R����PLQXWDFK�RGSRF]\QNX�Z�SR]\FML�VLHG]ąFHM

��� 3R�Z\ZRáDQLX�SU]HNUZLHQLD�F]\QQHJR���PLQXWRZ\P�ZF]HĞQLHMV]\P�XFLVNLHP�UDPLHQLD�PDQNLH�

WHP�VILJPRPDQRPHWUX�FLĞQLHQLHP�SU]HNUDF]DMąF\P�R����PP+J�FLĞQLHQLH�VNXUF]RZH�SDFMHQWD

��� 3R���PLQXWRZ\P�SU]HNUZLHQLX�ELHUQ\P�Z\ZRáDQ\P�XFLVNLHP�UDPLHQLD�PDQNLHWHP�VILJPRPDQR�

PHWUX�FLĞQLHQLHP����PP+J��

3RPLĊG]\�WHVWHP�SU]HNUZLHQLD�F]\QQHJR�D�ELHUQHJR�]DFKRZ\ZDQR���PLQXWRZą�SU]HUZĊ�

VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQHJR�REV]DUX�Z�ZDUXQNDFK�SRGVWDZRZ\FK�
VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQHJR�REV]DUX�WHĞFLH�SU]HNUZLHQLD�F]\QQHJR
VWRVXQHN�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�GR�FDáNRZLWHM�SRZLHU]FKQL�
DQDOL]RZDQHJR�REV]DUX�SR�SU]HNUZLHQLX�ELHUQ\P
]PLDQD�Z�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�SR�WHĞFLH�SU]HNUZLHQLD�
F]\QQHJR�Z�VWRVXQNX�GR�ZDUWRĞFL�Z�ZDUXQNDFK�SU]HG�WHVWHP��ZDUXQNL�
SRGVWDZRZH���
¨&RYHUDJHB3� �&RYHUDJHB3��&RYHUDJHB%
]PLDQD�Z�SRZLHU]FKQL�]DMĊWHM�SU]H]�NDSLODU\�SR�WHĞFLH�SU]HNUZLHQLD�
ELHUQHJR�Z�VWRVXQNX�GR�ZDUWRĞFL�Z�ZDUXQNDFK�SU]HG�WHVWHP��ZDUXQNL�
SRGVWDZRZH��
¨&RYHUDJHB9 �&RYHUDJHB9��&RYHUDJHB%

 

kapilar
¨&RYHUDJHB3��&RYHUDJHB%

ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�Z�ZDUXQNDFK�SRGVWDZR�
Z\FK�
ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�SR�WHĞFLH�SU]HNUZLHQLD�
F]\QQHJR
ĞUHGQL�RGVWĊS�SRPLĊG]\�NROHMQ\PL�NDSLODUDPL�SR�WHĞFLH�SU]HNUZLHQLD�
ELHUQHJR
UyĪQLFD�SRPLĊG]\�RGOHJáRĞFLą�NDSLODU�Z\]QDF]RQą�SR�L�SU]HG�SU]H�
NUZLHQLHP�F]\QQ\P��
¨'LVWDQFHB3 �'LVWDQFHB3��'LVWDQFHB%
UyĪQLFD�SRPLĊG]\�RGOHJáRĞFLą�NDSLODU�Z\]QDF]RQą�SR�L�SU]HG�SU]H�
NUZLHQLHP�ELHUQ\P�
¨'LVWDQFHB9 �'LVWDQFHB9��'LVWDQFHB%
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5\VXQHN���3U]\NáDGRZ\�Z\QLN�DQDOL]\�REUD]yZ�NDSLODURVNRSRZ\FK��EDGDQLD�ZáDVQH��

� %DGDQLH�SU]H]VNyUQHJR�SRPLDUX�SUĊĪQRĞFL�WOHQX�Z\NRQ\ZDQR�QD�SU]HGUDPLHQLX�SDFMHQWD��&]XM�
QLN�XPLHV]F]DQR�QD�SR]EDZLRQHM�RZáRVLHQLD�RUD]�XSU]HGQLR�RF]\V]F]RQHM�SU]\ĞURGNRZHM�F]ĊĞFL�SU]H�
GUDPLHQLD��7HPSHUDWXUĊ�FLDáD�NRQWURORZDQR�]D�SRPRFą�WHUPRPHWUX�EH]GRW\NRZHJR��1RYDPD���0RGHO�
17�����L�PLHĞFLáD�VLĊ�Z�]DNUHVLH�SUDZLGáRZ\P�X�ZV]\VWNLFK�EDGDQ\FK�SDFMHQWyZ�L�NRQWUROL��7HPSHUDWXUD�
Z�SRPLHV]F]HQLX�E\áD�NRQWURORZDQD�SU]H]�NOLPDW\]DFMĊ� L�E\áD�XWU]\P\ZDQD�QD�W\P�VDP\P�SR]LRPLH�
SRGF]DV�ZV]\VWNLFK�WHVWyZ�
� 3U]H]VNyUQH� EDGDQLH� FLĞQLHQLD� WOHQX� SU]HSURZDG]RQR� SU]\� Z\NRU]\VWDQLX� 3HUL)OX[� 6\VWHP�
������3HULPHG�$%��6]ZHFMD���7F32��RSLHUD�VLĊ�QD�LORĞFL�WOHQX��NWyUD�G\IXQGXMH�]�QDF]\Ĕ�ZáRVRZDW\FK�
SU]H]�QDVNyUHN�GR�HOHNWURG\��D�W\P�VDP\P�GRVWDUF]D�LQIRUPDFML�R�]GROQRĞFL�RUJDQL]PX�GR�GRVWDUF]DQLD�
WOHQX�GR�WNDQHN�������:�SRPLDU]H�WF32���F]XMQLNL�]DZLHUDMą�SDUĊ�VSRODU\]RZDQ\FK�HOHNWURG��FR�XPRĪOL�
ZLD�RNUHĞOHQLH�DNWXDOQHM�]DZDUWRĞFL�WOHQX�Z�GDQHM�REMĊWRĞFL��.ODV\F]QD�HOHNWURGD�WOHQRZD�]DZLHUD�VUHEU�
QR�VUHEUQą�DQRGĊ�L�NDWRGĊ�Z\NRQDQą�]H�]áRWD� OXE�SODW\Q\��RGG]LHORQą�FLHNá\P�HOHNWUROLWHP��(OHNWURG\�
Vą�RJUDQLF]RQH�PHPEUDQą�Z\NRQDQą�]�SROLPHUX��WHIORQ��SROLHW\OHQ�OXE�VLOLNRQRZ\�SROLPHU���SU]H]�NWy�
U\�VHOHNW\ZQLH�SU]HQLND�WOHQ�]�EDGDQHJR�REV]DUX�VNyU\��������3UąG�Z\MĞFLRZ\�MHVW�SURSRUFMRQDOQ\�GR�
FLĞQLHQLD�F]ąVWNRZHJR� WOHQX�Z� WNDQNDFK� ������ L�SU]HSá\ZX�NUZL�Z�VNyU]H��G\VRFMDFML�RNV\KHPRJOREL�
Q\�L�PHWDEROLF]QHM�DNW\ZQRĞFL�WNDQNL��'R�WHVWX�XĪ\WR�HOHNWURG\�HOHNWURFKHPLF]QHM�L�ORNDOQHJR�V\VWHPX�



��

JU]HZF]HJR��7HPSHUDWXUĊ�VNyU\����&�Z\ELHUD�VLĊ�Z�FHOX�PLHMVFRZHJR�SU]HNUZLHQLD��������
� 5HMHVWUDFMD�]DSLVX�SU]H]VNyUQHJR�SRPLDUX�FLĞQLHQLD�SDUFMDOQHJR�WOHQX�RGE\ZDáD�VLĊ�SRGF]DV�
FDáHJR�EDGDQLD��Z�ZDUXQNDFK�VSRF]\QNRZ\FK��SRGF]DV�WHVWX�SU]HNUZLHQLD�F]\QQHJR�RUD]�SR�QLP�
�:�FHOX�]DVWRVRZDQLD�WHVWX�325+�PDQNLHW�GR�SRPLDUX�FLĞQLHQLD�NUZL�]RVWDá�XPLHV]F]RQ\�ZRNyá�UDPLH�
QLD�SDFMHQWD�L�QDSHáQLRQ\�SRZLHWU]HP�GR�FLĞQLHQLD����PP�+J�ZLĊNV]HJR�QLĪ�VNXUF]RZH�FLĞQLHQLH�NUZL�
SU]H]���PLQXW\� �������7F32��]DUHMHVWURZDQR�SRGF]DV�FR�QDMPQLHM����PLQXW�RGSRF]\QNX��RNOX]ML� L�SR�
]ZROQLHQLX�PDQNLHWX��5\VXQHN����
'DQH�]�EDGDQLD�]RVWDá\�SU]HGVWDZLRQH�Z�SRVWDFL�Z\NUHVX��
$QDOL]D�NU]\ZHM�REHMPRZDáD� LGHQW\ILNDFMĊ�RNUHĞORQ\FK�SXQNWyZ��WM��7BED]D�GOD�PRPHQWX�UR]SRF]ĊFLD�
RNOX]ML��7B]HUR��MDNR�PRPHQW�]DNRĔF]HQLD�RNOX]ML�L�7BSRZUyW�MDNR�PRPHQW��Z�NWyU\P�RVLąJQLĊWR�RG]\VN�
2NUHĞORQR�QDVWĊSXMąFH�SDUDPHWU\�
��7F32�BED]D��ĞUHGQLD�ZDUWRĞü�WF32��Z�FLąJX����VHNXQG�SU]HG�7BED]D�
��7F32�B]HUR���ĞUHGQLD�ZDUWRĞü�WF32��Z�FLąJX����VHNXQG�SU]HG�7B]HUR�
��6ORSH���]RVWDáR�RNUHĞORQH�MDNR�VWRVXQHN�WF32�BGLII�L�775��JG]LH�
�� �7F32�BGLII���UyĪQLFD�PLĊG]\�7F32�BED]D�L�7F32�B]HUR
�� �775���F]DV�SRWU]HEQ\�GR�RVLąJQLĊFLD�ZDUWRĞFL�SRGVWDZRZHM�SR�RNOX]ML��7BSRZUyW���7B]HUR�

5\VXQHN���=DSLV�SRPLDUX�7F32��SRGF]DV�WHVWX�325+

3.5 Metody statystyczne 

� $QDOL]Ċ�VWDW\VW\F]Qą�SU]HSURZDG]RQR�SU]\�XĪ\FLX�RSURJUDPRZDQLD�67$7,67,&$�GR�DQDOL]\�GD�
Q\FK�Z�ZHUVML������6WDW6RIW��,QF���7XOVD��2.��86$���
� 3U]HSURZDG]RQR�WHVW�6KDSLUR�:LON�Z�FHOX�DQDOL]\�UR]NáDGX�]PLHQQ\FK�FLąJá\FK��:DUWRĞFL�Z\UD�
ĪRQR��MDNR�PHGLDQD�L�]DNUHV�OXE�ĞUHGQLH�L�VWDQGDUGRZH�RGFK\OHQLD��'R�SRUyZQ\ZDQLD�GZyFK�SRZLą]D�
Q\FK�SRPLDUyZ�SU]HG�L�SR�WHVWDFK�]DVWRVRZDQR�WHVW�:LOFR[RQD�
� .RUHODFMH�RFHQLDQR�]D�SRPRFą�WHVWX�NRUHODFML�UDQJL�6SHDUPDQD�GOD�ZV]\VWNLFK�]PLHQQ\FK�FLą�
Já\FK��3RUyZQDQLH�SDUDPHWUyZ�PLNURNUąĪHQLD�VNyU\�]�ZLHNLHP��F]DVHP�WUZDQLD�FXNU]\F\�SU]HSURZD�
G]RQR�VWRVXMąF�WHVW�$129$��'R�SRUyZQDQLD�RGVHWND�SáFL��LORĞFL�OHNNLFK�L�FLĊĪNLFK�KLSRJOLNHPLL�]DVWRVR�
ZDQR�WHVW�Ȥ��
3RUyZQDQLH�JUXS�RGQRĞQLH�EDGDQ\FK�SDUDPHWUyZ�]�XZ]JOĊGQLHQLHP�]PLHQQ\FK�WRZDU]\V]ąF\FK�SU]H�
SURZDG]RQR�]D�SRPRFą�WHVWX�$129$��:�DQDOL]LH�SRVW�KRF�Z\NRU]\VWDQR�WHVW�)LVKHUD�

3R]LRP�S�������X]QDZDQR�]D�LVWRWQ\�VWDW\VW\F]QLH�
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������ Podstawowe parametry kliniczne 

� %DGDQD�JUXSD����SDFMHQWyZ�]�FXNU]\Fą�W\SX����'0���QLH�UyĪQLáD�VLĊ�LVWRWQLH�VWDW\VW\F]QLH�RG����

RVyE�]�JUXS\�NRQWUROQHM��.���]DUyZQR�UR]NáDGHP�SáFL��PDVą�FLDáD��ZVNDĨQLNLHP�PDV\�FLDáD�RUD]�ZLHNLHP�

PHWU\NDOQ\P��7DEHOD����

7DEHOD���3RUyZQDQLH�ZLHNX��SáFL�L�GDQ\FK�DQWURSRPHWU\F]Q\FK�X�FKRU\FK�QD�FXNU]\FĊ�L�Z�JUXSLH�NRQ�
WUROQHM

.�*UXSD�NRQWUROQD��
1 ��

'0���*UXSD�]�FXNU]\Fą�W���
1 ��� S

3áHü�0�.�>�@ ����� ����� ����

PDVD�FLDáD�>NJ@ �������� ����������� ����

%0,�>NJ�P�@ �������� ���������� ����

ZLHN�PHWU\NDOQ\�>ODWD@ ����
�����������

�����
����������� ����

ZLHN�]DFKRURZDQLD�>URN�Ī\FLD@ QLH�GRW\F]\ �����
������������ Q�D�

F]DV�WUZDQLD�FXNU]\F\�>ODWD@ QLH�GRW\F]\ ����
������������ Q�D�

GRERZH�]DSRWU]HERZDQLH�QD�
LQVXOLQĊ�>M��GREĊ@ QLH�GRW\F]\ ����������� Q�D�

F]DV�OHF]HQLD�SU]\�XĪ\FLX�SRPS\�
LQVXOLQRZHM�Z�VWRVXQNX�GR�F]DVX�
WUZDQLD�FXNU]\F\�>�@

QLH�GRW\F]\ ��
��������� Q�D�

LQF\GHQW�áDJRGQHM�KLSRJOLNHPLL�
Z�SU]HFLąJX�RVWDWQLHJR�PLHVLąFD�
>LORĞü�PLHVLąF@

QLH�GRW\F]\ ��
�������� Q�D�

LQF\GHQW�FLĊĪNLHM�KLSRJOLNHPLL�
Z�SU]HFLąJX�RVWDWQLHJR�URNX�>LORĞü�
URN@

QLH�GRW\F]\ �
�������� Q�D�
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5\VXQHN���5R]NáDG�VWDGLyZ�GRMU]DáRĞFL�SáFLRZHM�RFHQLDQHM�ZJ�VNDOL�7DQQHUD�Z�EDGDQ\FK�JUXSDFK

3RQDGWR�EDGDQH�JUXS\��NRQWUROQD�L�SDFMHQWyZ�]�FXNU]\Fą�QLH�UyĪQLá\�VLĊ�PLĊG]\�VREą�UR]NáDGHP�VWDGLXP�

GRMU]DáRĞFL�SáFLRZHM�RFHQLDQHM�ZJ�VNDOL�7DQQHUD��&KLA��3HDUVRQD�S� �������5\VXQHN����

������
� 3R]LRP�KHPRJORELQ\�JOLNRZDQHM�Z�JUXSLH�NRQWUROQHM�Z�SRUyZQDQLX�]�JUXSą�SDFMHQWyZ�]�FXNU]\�

Fą�E\á�LVWRWQLH�QLĪV]\�L�Z\QRVLá�RGSRZLHGQLR�����������������]DĞ�Z�JUXSLH�]�FXNU]\Fą��������������������

�S���������3RUyZQDQLH�VWĊĪHQLD�FKROHVWHUROX�FDáNRZLWHJR��IUDNFML�/'/�L�+'/�RUD]�WUyMJOLFHU\GyZ�Z\ND�

]Dá\��LĪ�Z�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�VWĊĪHQLH�]DUyZQR�FKROHVWHUROX�FDáNRZLWHJR��MDN�L�WUyMJOLFHU\GyZ�

E\áR�LVWRWQLH�Z\ĪV]H��1DWRPLDVW�EDGDQH�JUXS\�QLH�UyĪQLá\�VLĊ�SRPLĊG]\�VREą�LVWRWQLH�VWĊĪHQLHP�IUDNFML�

/'/�L�+'/�FKROHVWHUROX��7DEHOD����
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7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�OLSLGRJUDPX�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

.��*UXSD�NRQWUROQD
1 ��

'0���*UXSD�]�FXNU]\Fą�W��
1 ���


S

FKROHVWHURO�FDáNRZLW\�>PJ�GO@�
���

�����������
���

�����������

FKROHVWHURO�/'/�>PJ�GO@
��

�����������
���

����������
����

FKROHVWHURO�+'/�>PJ�GO@
��

��������
��

����������
����

WUyMJOLFHU\G\�>PJ�GO@�
��

����������
��

����������

EDGDQLH�Z\NRQDQR�Z�F]ĊĞFL�EDGDQHM�JUXS\�]�FXNU]\Fą�X�1 ��

� 3RUyZQDQLH�Z\EUDQ\FK�Z\QLNyZ�EDGDĔ�ODERUDWRU\MQ\FK��SR]LRPX�NUHDW\QLQ\��NOLUHQVX�NUHDW\QL�

Q\��DOEXPLQXULL��76+��I7���&53�SRPLĊG]\�JUXSDPL�Z\ND]DáR��LĪ�SDFMHQFL�]�FXNU]\Fą�W\SX���L�RVRE\�]�JUX�

S\�NRQWUROQHM�QLH�UyĪQLá\�VLĊ�SRPLĊG]\�VREą�LVWRWQLH�VWĊĪHQLHP�NUHDW\QLQ\�Z�VXURZLF\�NUZL��SR]LRPHP�

NOLUHQVX�NUHDW\QLQ\�RUD]�ZDUWRĞFLą�&53��7DEHOD����

3DFMHQFL�]�FXNU]\Fą�PLHOL�VWDW\VW\F]QLH�Z\ĪV]\�SR]LRP�76+�L�QLĪV]\�SR]LRP�I7��Z�SRUyZQDQLX�]�JUXSą�

NRQWUROQą��=DUyZQR�Z�JUXSLH�NRQWUROQHM��MDN�L�JUXSLH�]�FXNU]\Fą�W\SX���ZDUWRĞFL�76+�MDN�L�I7��PLHĞFLá\�

VLĊ�Z�]DNUHVLH�QRUP\��%DGDQLH�SR]LRPX�DOEXPLQXULL�SU]HSURZDG]RQR�MHG\QLH�X�SDFMHQWyZ�]�FXNU]\Fą�

W\SX����3R]LRP�DOEXPLQXULL�Z\QRVLá����������������

7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�FKDUDNWHU\]XMąF\FK�IXQNFMĊ�QHUHN�L�WDUF]\F\�RUD]�VWDQ�]DSDOQ\�X�FKR�
U\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

.��*UXSD�NRQWUROQD
1

'0���*UXSD�]�FXNU]\Fą�W��
1

S

NUHDW\QLQD�Z�VXURZLF\�>PJ�GO@�
�����

�������������
1 ��

����
��������������

1 ��
����

NOLUHQV�NUHDW\QLQ\�>PO�PLQ�@
������

��������������
1 ��

����
���������������

1 ��
����

DOEXPLQXULD�>PJ�GO@ QLH�EDGDQR
���

�����������
1 ��

76+�>P,8�O@
���

��������������
1 ��

���
����������
1 ��

I7��>SPRO�/@
����������
1 ��

�����������
1 ��

&53�>PJ�O@�
���

������������
1 ��

���
������������
1 ��

����



��

������
3RUyZQDQLH�ZDUWRĞFL�ĞUHGQLHJR�FLĞQLHQLD�VNXUF]RZHJR�L�UR]NXUF]RZHJR�RUD]�F]ĊVWRĞFL�DNFML�VHUFD�PLH�

U]RQ\FK�Z�ZDUXQNDFK�VSRF]\QNRZ\FK�Z�SR]\FML�VLHG]ąFHM�SRPLĊG]\�EDGDQ\PL�JUXSDPL�QLH�Z\ND]DáR�

LVWRWQ\FK�VWDW\VW\F]QLH�UyĪQLF�SRPLĊG]\�EDGDQ\PL�JUXSDPL��7DEHOD����

7DEHOD���3RUyZQDQLH�ZDUWRĞFL�FLĞQLHQLD�WĊWQLF]HJR�L�F]ĊVWRĞFL�DNFML�VHUFD�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�
Z�JUXSLH�NRQWUROQHM�

.��*UXSD�NRQWUROQD�
1 ��

'0���*UXSD�]�FXNU]\Fą�W��
1 ���

S

VNXUF]RZH�FLĞQLHQLH�WĊWQLF]H�
>PP+J@� ������� �������� ����

UR]NXUF]RZH�FLĞQLHQLH�WĊWQLF]H�
>PP+J@ ������ ������ ����

F]ĊVWRĞü�DNFML�VHUFD�>XGHU]HĔ�PLQ�@ ������� ������� ����

������
� %DGDQLH� NDSLODURVNRSRZH� ]RVWDáR� SU]HSURZDG]RQH� Z� ZDUXQNDFK� SRGVWDZRZ\FK�� SR� WHĞFLH�

325+�L�92��3RUyZQDQLH�JUXS\�SDFMHQWyZ�]�FXNU]\Fą�L�JUXS\�NRQWUROQHM�Z\ND]DáR�LVWRWQą�UyĪQLFĊ�ZDUWR�

ĞFL�&RYHUDJH�SRPLĊG]\�JUXSą�NRQWUROQą�D�JUXSą�FKRU\FK�QD�FXNU]\FĊ�W\SX����

� :DUWRĞFL�&RYHUDJH�E\á\�LVWRWQLH�Z\ĪV]H�Z�JUXSLH�NRQWUROQHM�]DUyZQR�Z�ZDUXQNDFK�SRGVWDZR�

Z\FK��&RYHUDJHB%���SR�WHĞFLH�325+��&RYHUDJHB3���MDN�UyZQLHĪ�SR�WHĞFLH�92��&RYHUDJHB9���6WZLHU�

G]RQR�SRQDGWR�LVWRWQą�VWDW\VW\F]QLH�ZLĊNV]ą�]PLDQĊ�&RYHUDJH�Z�WHĞFLH�92��¨&RYHUDJHB9��Z�JUXSLH�

NRQWUROQHM�Z�SRUyZQDQLX�]�JUXSą�FXNU]\FRZą��S ������

� 2GOHJáRĞü�SRPLĊG]\�NDSLODUDPL�RFHQLRQD�SR�WHĞFLH�92��'LVWDQFHB9��E\áD�LVWRWQLH�VWDW\VW\F]QLH�

PQLHMV]D�Z�JUXSLH�NRQWUROQHM�Z�SRUyZQDQLX�]�JUXSą�SDFMHQWyZ�]�FXNU]\Fą��

� 3RQDGWR�Z�DQDOL]LH�ZHZQąWU]JUXSRZHM�Z\ND]DQR�LVWRWQH�]PLDQ\�Z�ZDUWRĞFL�&RYHUDJH�Z\áąF]�

QLH�Z�JUXSLH�]�FXNU]\Fą��:�Z\QLNX�WHVWX�325+��MDN�L�92�ZDUWRĞFL�&RYHUDJH��&29(5*(B3�L�&RYHUD�

JHB9�XOHJá\�LVWRWQHPX�]PQLHMV]HQLX�Z�VWRVXQNX�GR�ZDUWRĞFL�Z\MĞFLRZHM��&RYHUDJHB%��

:�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�REVHUZRZDQR� WDNĪH� LVWRWQH�]ZLĊNV]HQLH�ZDUWRĞFL�'LVWDQFH� �S ������

Z�WHĞFLH�325+��S��������Z�VWRVXQNX�GR�ZDUWRĞFL�Z\MĞFLRZHM��7DEHOD����

� 3RUyZQDQLH�SDUDPHWUyZ�FKDUDNWHU\]XMąF\FK�PLNURNUąĪHQLH�VNyUQH�]DOHĪQLH�RG�SáFL�EDGDQ\FK�

QLH�Z\ND]DáR�LVWRWQ\FK�UyĪQLF�PLĊG]\�SáFLDPL�]DUyZQR�Z�JUXSLH�NRQWUROQHM�MDN�L�JUXSLH�SDFMHQWyZ�]�FX�

NU]\Fą�W\SX����

� 3RUyZQDQLH�SDUDPHWUyZ�FKDUDNWHU\]XMąF\FK�PLNURNUąĪHQLH�VNyUQH�]DOHĪQLH�RG�SáFL�EDGDQ\FK�

QLH�Z\ND]DáR�LVWRWQ\FK�UyĪQLF�PLĊG]\�SáFLDPL�]DUyZQR�Z�JUXSLH�NRQWUROQHM�MDN�L�JUXSLH�SDFMHQWyZ�]�FX�

NU]\Fą�W\SX����

:\QLNL



�� Magdalena Hoffmann

7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�PLNURNUąĪHQLD�VNyUQHJR�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUR�
OQHM�Z�ZDUXQNDFK�SRGVWDZRZ\FK�RUD]�SR�WHVWDFK�325+�L�92

3DUDPHWU�PLNURNUąĪHQLD�
VNyUQHJR
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1 ���

S
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�����
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&RYHUDJHB3�>�@
����
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�S ������

¨&RYHUDJHB3�>�@ ���������� ���������� ����

¨&RYHUDJHB9�>�@ ������� ��������

5HDNW\ZQRĞü�NDSLODU ������������ ����������� ����

'LVWDQFHB%�>�P@�

���

�������������
�����

���������������
����

'LVWDQFHB3�>�P@�
 �����������
�����������#
�S �����

����

'LVWDQFHB9�>�P@�

�����

���������������
�����

���������������

¨'LVWDQFHB3�>�P@
 ������� ����������� ����

¨'LVWDQFHB9�>�P@

����

���������������
���

��������������

:�JUXSLH�NRQWUROQHM�EDGDQLH�Z\NRQDQR�X�1 ����Z�JUXSLH�FXNU]\FRZHM�1 ���
��]PLDQD�Z]JOĊGHP�ZDUWRĞFL�Z\MĞFLRZ\FK�
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� 7DEHOD���SU]HGVWDZLD�SDUDPHWU\� FKDUDNWHU\]XMąFH�SU]H]VNyUQH� FLĞQLHQLH� WOHQX�QD�SRGVWDZLH�

DQDOL]\�NU]\ZHM�WF32��WDNLH�MDN���7F32�BED]D��7F32�B]HUR�RUD]�775�L�6/23(��6WZLHUG]RQR��LĪ�EDGDQD�

JUXSD�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSD�NRQWUROQD�QLH�UyĪQLá\�VLĊ�LVWRWQLH�VWDW\VW\F]QLH�ZLHONRĞFLą�SDUDPH�

WUyZ�7F32�BED]D��775�L�6/23(��:\ND]DQR�MHG\QLH��LĪ�ZLHONRĞü�7F32�B]HUR�E\áD�LVWRWQLH�VWDW\VW\F]QLH�

ZLĊNV]D�Z�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�W\SX���Z�SRUyZQDQLX�]�JUXSą�NRQWUROQą��S� ��������

7DEHOD���&KDUDNWHU\VW\ND�SDUDPHWUyZ�WF32��X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

.��*UXSD�NRQWUROQD�
1 ��

'0���*UXSD�]�FXNU]\Fą�W��
1 ���

S

7F32�BED]D
>PP+J@
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��������������

�����
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����

7F32�B]HUR
�>PP�+J@
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� $QDOL]D�NRUHODFML�SRPLĊG]\�ZLHONRĞFLą�ZLHNX�PHWU\NDOQHJR�D�SDUDPHWUDPL�RSLVXMąF\PL�VWDQ�PL�

NURNUąĪHQLD�REZRGRZHJR�RFHQLDQHJR�]D�SRPRFą�NDSLODURVNRSLL�Z�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�RUD]�

Z�JUXSLH�NRQWUROQHM�Z\ND]DáD�MHG\QLH�Z�JUXSLH�NRQWUROQHM�XMHPQą�LVWRWQą�NRUHODFMĊ�SRPLĊG]\�ZLHNLHP�

PHWU\NDOQ\P�D�]PLDQą�&RYHUDJH�SR�WHĞFLH�92��¨&RYHUDJHB9���U �������S ������

� :�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�VWZLHUG]RQR�LVWRWQą�NRUHODFMĊ�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�

D�RGOHJáRĞFLą�SRPLĊG]\�NDSLODUDPL�Z�ZDUXQNDFK�SRGVWDZRZ\FK��'LVWDQFHB%���7DEHOD������
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7DEHOD����$QDOL]D�NRUHODFML�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�D�SDUDPHWUDPL�NDSLODURVNRSRZ\PL�X�FKR�
U\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

3DUDPHWU�PLNURNUąĪHQLD
VNyUQHJR

*UXSD�NRQWUROQD

�1 ����
1 ��

*UXSD�SDFMHQWyZ�]�FXNU]\Fą

�1 ����
1 ��

ZLHN�PHWU\NDOQ\

U S U S

&RYHUDJHB%�>�@ ���� ���� ����� ����

&RYHUDJHB3�>�@ ����� ���� ����� ����

&RYHUDJHB9�>�@
 ����� ���� ����� ����

¨&RYHUDJHB3�>�@ ����� ���� ���� ����

¨&RYHUDJHB9�>�@
 ����� ����

5HDNW\ZQRĞü�NDSLODU ����� ���� ���� ����

'LVWDQFHB%�>�P@� ���� ����

'LVWDQFHB3�>�P@� ���� ���� ���� ����

'LVWDQFHB9�>�P@�
 ���� ���� ���� ����

¨'LVWDQFHB3�>�P@ ���� ���� ����� ����

¨'LVWDQFHB9�>�P@
 ���� ���� ����� ����
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5\VXQHN� �� 3RUyZQDQLH� ]DOHĪQRĞFL� SRPLĊG]\� ¨&RYHUDJHB9� D� ZLHNLHP� PHWU\NDOQ\P� X� FKRU\FK� QD�
FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

5\VXQHN���3RUyZQDQLH�]DOHĪQRĞFL�SRPLĊG]\�'LVWDQFHB%�D�ZLHNLHP�PHWU\NDOQ\P�X�FKRU\FK�QD�FXNU]\FĊ�
RUD]�Z�JUXSLH�NRQWUROQHM�

:\QLNL



�� Magdalena Hoffmann

������
� $QDOL]D�NRUHODFML�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�D�SDUDPHWUDPL�FKDUDNWHU\]XMąF\PL�SU]H]VNyU�

QH�FLĞQLHQLH�WOHQX�Z�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM�QLH�Z\ND]DáD�ĪDGQHM�LVWRWQHM�NRUH�

ODFML�SRPLĊG]\�DQDOL]RZDQ\PL�SDUDPHWUDPL��

7DEHOD����$QDOL]D�NRUHODFML�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�D�SU]H]VNyUQ\P�FLĞQLHQLHP�WOHQX�X�FKRU\FK�
QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�

3DUDPHWU\�FKDUDNWHU\]XMąFH

SU]H]VNyUQH�FLĞQLHQLH�WOHQX

*UXSD�NRQWUROQD

1 ��

*UXSD�SDFMHQWyZ�]�FXNU]\Fą�

1 ��

ZLHN�PHWU\NDOQ\

U S U S
7F32�BED]D�>PP+J@ ���� ���� ����� ����
7F32�B]HUR�>PP�+J@ ���� ���� ���� ����
775�>V@ ����� ���� ����� ����
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������ Podstawowe parametry kliniczne

� *UXSD� NRQWUROQD� RUD]� JUXSD� SDFMHQWyZ� ]� FXNU]\Fą� QLH� UyĪQLá\� VLĊ� SRPLĊG]\� VREą� ZLHNLHP�

PHWU\NDOQ\P�� $E\� ]EDGDü� ZSá\Z� ZLHNX� ]DFKRURZDQLD� QD� VWDQ� PLNURNUąĪHQLD� VNyUQHJR�� FDáą� ED�

GDQą� JUXSĊ� SDFMHQWyZ� SRG]LHORQR� Z]JOĊGHP� PHGLDQ\� F]DVX� WUZDQLD� FXNU]\F\� QD� GZLH� SRGJUXS\��

SRGJUXSĊ�$��������ODW��RUD]�SRGJUXSĊ�%��! �����ODW���7DEHOD�����

� :\G]LHORQH�Z� WHQ�VSRVyE�SRGJUXS\�SDFMHQWyZ�UyĪQLá\�VLĊ�SRPLĊG]\�VREą�ZLHNLHP�PHWU\NDO�

Q\P��ZLHNLHP�]DFKRURZDQLD�RUD]�F]ĊVWRĞFLą�áDJRGQHM�KLSRJOLNHPLL�Z�SU]HFLąJX�PLHVLąFD�SRSU]HG]DMą�

FHJR�EDGDQLH�

� 3DFMHQFL��X�NWyU\FK�FXNU]\FD� WUZDáD�SRZ\ĪHM�PHGLDQ\������ ODW�E\OL�VWDUVL��Z�PáRGV]\P�ZLHNX�

]DFKRURZDOL�QD�FXNU]\FĊ�RUD]�F]ĊĞFLHM�Z\VWĊSRZDáD�Z�WHM�SRGJUXSLH�áDJRGQD�KLSRJOLNHPLD�
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chemicznymi

� $QDOL]Ċ�]DOHĪQRĞFL�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�PLNURNUąĪHQLH�VNyUQH�D�Z\UyZQDQLHP�

PHWDEROLF]Q\P� L� Z\EUDQ\PL� SDUDPHWUDPL� ELRFKHPLF]Q\PL� Z� JUXSLH� NRQWUROQHM� RUD]� SRGJUXSDFK�

SDFMHQWyZ�]�FXNU]\Fą�Z\V]F]HJyOQLRQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�FXNU]\F\�SU]HGVWDZLDMą�

V]F]HJyáRZR�WDEHOH�������

� :�JUXSLH�NRQWUROQHM�VWZLHUG]RQR�LVWRWQą�XMHPQą�NRUHODFMĊ�SRPLĊG]\�&RYHUDJHB9�D�VWĊĪHQLHP�

FKROHVWHUROX�FDáNRZLWHJR�RUD]�IUDNFML�/'/��7DEHOD������:�WHMĪH�JUXSLH�Z\ND]DQR�UyZQLHĪ�LVWRWQą�NRUHODFMĊ�

SRPLĊG]\�'LVWDQFHB�9�D�VWĊĪHQLHP�FKROHVWHUROX�FDáNRZLWHJR�RUD]�IUDNFML�/'/��7DEHOD������

� :�JUXSLH�NRQWUROQHM�VWZLHUG]RQR�GRGDWQLą�LVWRWQą�VWDW\VW\F]QLH�NRUHODFMĊ�SRPLĊG]\�SR]LRPHP�

NUHDW\QLQ\� D� 'LVWDQFHB9� RUD]� XMHPQą� NRUHODFMĊ� SRPLĊG]\� NOLUHQVHP� NUHDW\QLQ\� D� 'LVWDQFHB%�

L�'LVWDQFHB9��7DEHOD�����

� :� SRGJUXSLH� SDFMHQWyZ� ]� FXNU]\Fą�� NWyU\FK� F]DV� WUZDQLD� FKRURE\� E\á� NUyWV]\� QLĪ� ����� ODW�

VWZLHUG]RQR� LVWRWQą� VWDW\VW\F]QLH� NRUHODFMĊ� SRPLĊG]\� &RYHUDJHB9� D� VWĊĪHQLHP� FKROHVWHUROX� +'/�

(7DEHOD�����RUD]�SRPLĊG]\�'LVWDQFHB3�D�VWĊĪHQLHP�+E$�F��7DEHOD�����

� �:�SRGJUXSLH�SDFMHQWyZ�]�FXNU]\Fą��NWyU\FK�F]DV�WUZDQLD�FKRURE\�E\á�GáXĪV]\�QLH�Z\ND]DQR�

LVWRWQ\FK� NRUHODFML� SRPLĊG]\� SDUDPHWUDPL� RSLVXMąF\PL� REUD]� NDSLODURVNRSRZ\� D� Z\UyZQDQLHP�

PHWDEROLF]Q\P�L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL��

� $QDOL]Ċ� ]DOHĪQRĞFL� SRPLĊG]\� SDUDPHWUDPL� FKDUDNWHU\]XMąF\PL� SU]H]VNyUQH� FLĞQLHQLH� WOHQX�

D� Z\UyZQDQLHP�PHWDEROLF]Q\P� L� Z\EUDQ\PL� SDUDPHWUDPL� ELRFKHPLF]Q\PL� Z� JUXSLH� NRQWUROQHM� RUD]�

SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�Z\V]F]HJyOQLRQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�FXNU]\F\�

SU]HGVWDZLD�WDEHOD����

� :� JUXSLH� NRQWUROQHM� VWZLHUG]RQR� LVWRWQą� NRUHODFMĊ� SRPLĊG]\� 7F32�BED]D� D� VWĊĪHQLHP�

FKROHVWHUROX�IUDNFML�+'/�RUD]�XMHPQą�NRUHODFMĊ�SRPLĊG]\�7F32�B]HUR�D�VWĊĪHQLHP�+E$�F�

� �:�SRGJUXSLH�SDFMHQWyZ�]�FXNU]\Fą��NWyU\FK�F]DV�WUZDQLD�FKRURE\�E\á�NUyWV]\�DQDOL]D�Z\ND]DáD�

LVWRWQą�VWDW\VW\F]QLH�NRUHODFMĊ�SRPLĊG]\�ZDUWRĞFLą�775�D�VWĊĪHQLHP�&53� L� NUHDW\QLQ\��RUD]�XMHPQą�

NRUHODFMĊ�775�]�*)5���3RQDGWR�Z�JUXSLH�SDFMHQWyZ�FKRUXMąF\FK�NUyFHM�VWZLHUG]RQR�LVWRWQą�NRUHODFMĊ�

SRPLĊG]\� 6/23(� D� SR]LRPHP�*)5��:� SRGJUXSLH� SDFMHQWyZ� ]� GáXĪV]\P� F]DVHP� WUZDQLD� FKRURE\�

VWZLHUG]RQR�LVWRWQą�VWDW\VW\F]QLH�NRUHODFMĊ�SRPLĊG]\�775�D�SR]LRPHP�*)5�RUD]�76+��7DEHOD������
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3DUDPHWU�ELRFKHPLF]Q\ &RYHUDJHB% &RYHUDJHB3 &RYHUDJHB9 &RYHUDJHB% &RYHUDJHB3 &RYHUDJHB9 &RYHUDJHB% &RYHUDJHB3 &RYHUDJHB9
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&53�>PJ�O@ ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ����

NUHDW\QLQD�Z�VXURZLF\�>PJ�GO@ ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ����

NOLUHQV�NUHDW\QLQ\�>PO�PLQ�@ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

76+�>P,8�O@ ���� ���� ����� ���� ���� ���� ���� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ����

I7��>SPRO�/@ ���� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ����� ���� ����� ����

+E$�F�>�@ ���� ���� ���� ���� ����� ���� ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ����

FKROHVWHURO�
FDáNRZLW\�>PJ�GO@� ����� ���� ����� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ���� ���� ����

FKROHVWHURO�/'/�>PJ�GO@ ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ����� ���� ���� ���� ����� ����

FKROHVWHURO�+'/�>PJ�GO@ ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

WUyMJOLFHU\G\�>PJ�GO@� ���� ���� ����� ���� ���� ���� ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ����

DOEXPLQXULD�>PJ�GO@ QLH�R]QDF]DQR�DOEXPLQXULL ����� ���� ���� ���� ����� ���� ����� ���� ���� ���� ����� ����
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ELRFKHPLF]Q\ ¨&RYHUDJHB3 ¨&RYHUDJHB9 5HDNW\ZQRĞü�
.DSLODU ¨&RYHUDJHB3 ¨&RYHUDJHB9 5HDNW\ZQRĞü�

.DSLODU ¨&RYHUDJHB3 ¨&RYHUDJHB9 5HDNW\ZQRĞü�
.DSLODU
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&53�>PJ�O@ ����� ���� ���� ���� ����� ���� ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ����

NUHDW\QLQD�Z�VXURZLF\
�>PJ�GO@ ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ����

NOLUHQV�NUHDW\QLQ\
�>PO�PLQ�@ ����� ���� ���� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

76+�>P,8�O@ ����� ���� ���� ���� ����� ���� ����� ���� ���� ���� ����� ���� ���� ���� ���� ���� ���� ����

I7��>SPRO�/@ ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ���� ����� ����

+E$�F�>�@ ����� ���� ����� ���� ���� ���� ����� ���� ����� ���� ����� ���� ���� ���� ����� ���� ���� ����

FKROHVWHURO
FDáNRZLW\�>PJ�GO@� ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

FKROHVWHURO�/'/
>PJ�GO@ ����� ���� ����� ����� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

FKROHVWHURO�+'/
>PJ�GO@ ���� ���� ����� ���� ���� ���� ����� ���� ���� ���� ����� ���� ����� ���� ���� ���� ����� ����

WUyMJOLFHU\G\�>PJ�GO@� ����� ���� ����� ���� ����� ���� ���� ���� ����� ���� ���� ���� ���� ���� ���� ���� ���� ����

DOEXPLQXULD�>PJ�GO@ QLH�R]QDF]DQR�DOEXPLQXULL ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ����
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3DUDPHWU�ELRFKHPLF]Q\ 'LVWDQFHB% 'LVWDQFH�B3 'LVWDQFH�B9 'LVWDQFHB% 'LVWDQFH�B3 'LVWDQFH�B9 'LVWDQFHB% 'LVWDQFH�B3 'LVWDQFH�B9
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&53�>PJ�O@ ���� ���� ����� ���� ����� ���� ����� ���� ����� ���� ���� ���� ����� ���� ���� ���� ���� ����

NUHDW\QLQD�Z�VXURZLF\
�>PJ�GO@ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

NOLUHQV�NUHDW\QLQ\�>PO�PLQ�@ ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ����

76+�>P,8�O@ ���� ���� ���� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ����
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MąF\P�ĞOLPDND��=PLDQ\�PLNURNUąĪHQLD�VNyUQHJR�REVHUZRZDQR�MXĪ�X�PDá\FK�G]LHFL�L�QLH�]DOHĪą�RQH�RG�

ZLHNX�]DFKRURZDQLD��QDWRPLDVW�SRJáĊELDMą�VLĊ�Z�F]DVLH�WUZDQLD�FKRURE\��%DGDF]H�VWZLHUG]LOL�Z\UDĨQH�

QDVLOHQLH�]PLDQ�Z�NDSLODURVNRSLL�ZUD]�]�F]DVHP�WUZDQLD�FXNU]\F\��5yZQLHĪ�.XU\OLV]\Q�0RVNDO� L�ZVS��

������Z�VZRLFK�EDGDQLDFK�Z\ND]DOL�NRUHODFMĊ�SRPLĊG]\�F]DVHP�WUZDQLD�FXNU]\F\�D�REHFQRĞFLą�]PLDQ�

Z�REUD]LH�NDSLODURVNRSRZ\P��:�JUXSLH����SDFMHQWyZ�]�FXNU]\Fą�Z�SU]HG]LDOH�ZLHNRZ\P����±����ODW�

Z\ND]DOL�� LĪ�X�FKRU\FK�Z�SRUyZQDQLX�GR�JUXS\�NRQWUROQHM�Z\VWĊSXMH�]ZLĊNV]RQD�LORĞü�NDSLODU�NUĊW\FK��

UHGXNFMD�JĊVWRĞFL�QDF]\Ĕ�ZáRVRZDW\FK�D�WDNĪH�SRV]HU]HQLH�V]F]\WX�L�UDPLHQLD�Ī\OQHJR�SĊWOL�QDF]\QLR�

ZHM��6WZLHUG]LOL�� LĪ�X�SDFMHQWyZ�]�QDMGáXĪV]\P�F]DVHP�WUZDQLD�FXNU]\F\�L�]DDZDQVRZDQLHP�QDU]ąGR�

Z\P�]PLDQ\�Z�NDSLODURVNRSLL�E\á\�QDMEDUG]LHM�QDVLORQH� �������:�NROHMQ\P�EDGDQLDFK�.XU\OLV]\Q�0R�

VNDO�L�ZVS���������������SRWZLHUG]LOL�GRGDWQLą�NRUHODFMĊ�PLĊG]\�F]DVHP�WUZDQLD�FXNU]\F\�D�REHFQRĞFLą�

]PLDQ�Z�NDSLODURVNRSLL��8�SDFMHQWyZ�]�QDMGáXĪV]\P�F]DVHP�WUZDQLD�FKRURE\�������������ODW�REVHUZRZD�

QR�]DDZDQVRZDQH�]PLDQ\�Z�NDSLODURVNRSLL��X�FKRU\FK�]�NUyWV]\P�F]DVHP�WUZDQLD�FXNU]\F\�������������

ODW�Z\VWĊSRZDá\�XPLDUNRZDQH�QLHSUDZLGáRZRĞFL��:ĞUyG�XF]HVWQLNyZ�EDGDQLD�]�QDMNUyWV]\P�F]DVHP�

WUZDQLD�FXNU]\F\��������������ODW�Z�REUD]LH�NDSLODURVNRSRZ\P�GRPLQRZDá\�QLHZLHONLH�]PLDQ\��

� +RVNLQJ�L�ZVS��������NWyU]\�SU]HEDGDOL�JUXSĊ����SDFMHQWyZ�]�FXNU]\FD�W\S���Z�ZLHNX������ODW�

VWZLHUG]LOL�ZĞUyG�XF]HVWQLNyZ�EDGDQLD�]�GáXĪV]\P�F]DVHP� WUZDQLD�FXNU]\F\� LVWRWQH�]PLDQ\�JĊVWRĞFL�

NDSLODU�QDF]\QLRZ\FK��X�W\FK�G]LHFL�F]ĊĞFLHM�Z\VWĊSRZDá\�WDNĪH�PLNURWĊWQLDNL�RUD]�REV]DU\�EH]QDF]\�

QLRZH��3D]RV�0RXUD�L�ZVS��������Z�PLHV]DQHM�JUXSLH�SDFMHQWyZ�]DUyZQR�]�FXNU]\Fą�W\S���MDN�L�W\S���

SU]\�XĪ\FLX�ZLGHRNDSLOODURVNRSLL�REVHUZRZDOL�F]ĊĞFLHM�]PLDQ\�PRUIRORJLL�NDSLODU��SĊWOH�NDSLODUQH�NUĊWH�

L�SRV]HU]RQH���1DF]\QLD�ZáRVRZDWH�]�FKDUDNWHU\VW\F]Q\P� �Z\VWĊSRZDá\�X�SD�

FMHQWyZ�]�GáXĪV]\P�F]DVHP�WUZDQLD�FXNU]\F\��$XWRU]\�QDWRPLDVW�QLH�Z\ND]DOL�UyĪQLF�Z�JĊVWRĞFL�QDF]\Ĕ�

ZáRVRZDW\FK�X�SDFMHQWyZ�]�FXNU]\Fą�Z�SRUyZQDQLX�GR�JUXS\�NRQWUROQHM��%DGDF]H�MHGQDN�QLH�SU]HGVWD�

ZLOL�W\FK�GDQ\FK�RGG]LHOQLH�GOD�SDFMHQWyZ�]�FXNU]\Fą�W\SX���

� )DKULJ�L�ZVS��������Z�EDGDQLX�Z�JUXSLH�GRURVá\FK�]�FXNU]\Fą�W\SX���Z\ND]DOL��LĪ�DQL�OHF]HQLH�

DQL�F]DV� WUZDQLD�FKRURE\�QLH�PLDá\�ĪDGQHJR�ZSá\ZX�QD�]PLDQ\�PLNURVNRSRZH�QDF]\Ĕ�ZáRVRZDW\FK��

7LELULoi�L�ZVS��������X�RVyE�GRURVá\FK�]�QLHSRZLNáDQą�FXNU]\Fą�W\SX���Z�ZLHNX�������������ODW�]�F]DVHP�

WUZDQLD�FKRURE\�Z\QRV]ąF\P������������ODW�QLH�Z\ND]DOL�LVWRWQHM�NRUHODFML�PLĊG]\�IXQNFMą�NDSLODUQą�VNyU\�

D�F]DVHP�WUZDQLD�FXNU]\F\��1D�SRGVWDZLH�SU]HSURZDG]RQ\FK�EDGDĔ�DXWRU]\�ZQLRVNRZDOL��ĪH�SDFMHQFL�

]�FXNU]\Fą�W\SX����FKRFLDĪ�QLH�Z\ND]XMą�UR]U]HG]HQLD�NDSLODUQHJR�VNyU\��Z\ND]XMą�]PLDQ\�PLNURNUą�

ĪHQLD�VNyUQHJR�FKDUDNWHU\]XMąFH�VLĊ�EUDNLHP�UH]HUZ\�NDSLODUQHM��:\QLNL�PRLFK�EDGDĔ�SRNU\ZDMą�VLĊ�
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F]ĊĞFLRZR�]�Z\QLNDPL�7LELULoi�L�ZVS���������:�PRLFK�EDGDQLDFK�Z�JUXSLH�NRQWUROQHM�REVHUZRZDQR�LVWRW�

QLH�JĊVWV]H�REV]DU\�QDF]\QLRZH�Z�SRUyZQDQLX�]�FDáD�JUXSą�FXNU]\FRZą��5yZQLHĪ�SR�SRG]LDOH�JUXS\�

FKRU\FK�VWZLHUG]LáDP�JĊVWV]H�LVWRWQLH�REV]DU\��&RYHUDJHB%��Z�SRGJUXSLH�FKRUXMąFHM�NUyFHM�Z�SRUyZQD�

QLX�]�JUXSą�NRQWUROQą��3RGJUXSD�SDFMHQWyZ�FKRUXMąFD�GáXĪHM�UyĪQLáD�VLĊ�]�JUXSą�NRQWUROQą�SDUDPHWUHP�

&RYHUDJHB%�QD�JUDQLF\�LVWRWQRĞFL�VWDW\VW\F]QHM��S �������0RĪH�WR�ZVND]\ZDü�QD�]MDZLVNR�UR]U]HG]HQLD�

NDSLODU�Z\VWĊSXMąFH�Z�JUXSLH�SDFMHQWyZ�]�FXNU]\Fą��

� 7RRNH� L�ZVS�� ������Z\ND]DOL�]DEXU]HQLD�DXWRUHJXODFML�QDF]\Ĕ�PLNURNUąĪHQLD�Z�]DOHĪQRĞFL�RG�

F]DVX�WUZDQLD�X�SDFMHQWyZ�]�FXNU]\Fą�W\SX����:\NRU]\VWDQR�Z�W\P�FHOX�ZLGHRNDSLOODURVNRSLĊ�RUD]�OD�

VHURZą�SU]HSá\ZRPHWULĊ�GRSSOHURZVNą�Z�VSRF]\QNX�RUD]�Z�WHĞFLH�RNOX]\MQ\P��%DGDF]H�REVHUZRZDOL�

QLHZLHONLH�]DEXU]HQLD�DXWRUHJXODFML�QDF]\Ĕ�PLNURNUąĪHQLD�X�SDFMHQWyZ�]�FXNU]\Fą�WUZDMąFą�NUyFHM�QLĪ�

URN��X�FKRU\FK�]�FXNU]\Fą�WUZDMąFą�SRQDG����ODW�]DEXU]HQLD�WH�E\á\�LVWRWQH�

� 7UDSS�L�ZVS��������DQDOL]XMąF�EDGDQLD�NDSLODURVNRSRZH�Z�JUXSLH����SDFMHQWyZ�]�GáXJRWUZDáą�

FXNU]\Fą�W\SX���QLH�Z\ND]DOL�]PLDQ�GRW\F]ąF\FK�PRUIRORJLL�RUD]�OLF]E\�L�JĊVWRĞFL�NDSLODU�QDF]\QLRZ\FK�

ZĞUyG�FKRU\FK�Z�SRUyZQDQLX�GR�JUXS\�NRQWUROQHM��1HXEDXHU�*HU\N�L�ZVS�������RFHQLDMąF�PLNURNUąĪHQLH�

VNyUQH�]D�SRPRFą�NDSLODURVNRSLL�RUD]�LQIX]ML�/�DUJLQLQ\�Z�JUXSLH�GRURVá\FK�SDFMHQWyZ�]�FXNU]\Fą�W\S���

VWZLHUG]LOL�Z\UDĨQą�XMHPQą�]DOHĪQRĞü�SRPLĊG]\�UHDNW\ZQRĞFLą�NDSLODU�QDF]\QLRZ\FK�D�ZLHNLHP�]DFKR�

URZDQLD�RUD]�EUDN�WDNLHM�NRUHODFML�]�F]DVHP�WUZDQLD�FXNU]\F\��*UXSD�FKRU\FK�]H�ĞUHGQLP�ZLHNLHP�]DFKR�

URZDQLD�SRZ\ĪHM����ODW��F]\OL�]�NUyWV]\P�F]DVHP�WUZDQLD�FKRURE\�FHFKRZDáD�VLĊ�QLĪV]ą�UHDNW\ZQRĞFLą�

QDF]\Ĕ�PLNURXQDF]\QLHQLD�VNyUQHJR�Z�SRUyZQDQLX�GR�JUXS\�SDFMHQWyZ�]�GáXĪV]\P�F]DVHP� WUZDQLD�

FXNU]\F\��5yZQLHĪ�*DVVHU�L�ZVS��������QLH�SRWZLHUG]LOL�UyĪQLF\�SRPLĊG]\�SDFMHQWDPL�]�FXNU]\Fą�W\S���

D�JUXSą�NRQWUROQą��%DGDF]H�GRNRQDOL�RFHQ\�PLNURNUąĪHQLD�]D�SRPRFą�ZLGHRNDSLODURVNRSLL�Z�VSRF]\QNX�

RUD]�SR�]DVWRVRZDQLX�PLHMVFRZHJR�FKáRG]HQLD�VNyU\�QLH�Z\ND]XMąF�]DOHĪQRĞFL�PLĊG]\�JĊVWRĞFLą�L�PRU�

IRORJLą�NDSLODU�D�F]DVHP�WUZDQLD�FXNU]\F\��/DGHLD�L�ZVS��������Z\ND]DOL��ĪH�IXQNFMD�ĞUyGEáRQND�RFHQLDQD�

]D�SRPRFą�)0'�L�WHVWX�325+�X�G]LHFL�]�FXNU]\Fą�Z�ZLHNX�RG���GR����ODW�]�F]DVHP�WUZDQLD�FXNU]\F\�

���ODW�QLH�XOHJDáD�]PLDQLH�

� 3U]HGVWDZLRQH�SU]H]�EDGDF]\�Z\QLNL� L�ZQLRVNL�QD� WHPDW� IXQNFML� L�OXE�VWUXNWXU\�PLNURNUąĪHQLD�

VNyUQHJR�X�SDFMHQWyZ�]�FXNU]\Fą�W\SX���PRJą�E\ü�Z\QLNLHP�UyĪQHM�PHWRGRORJLL�EDGDQLD��FHFK�DQWURSR�

PHWU\F]Q\FK�EDGDQHM�JUXS\��F]DVX�WUZDQLD�FKRURE\�L�REHFQRĞFL�NODV\F]Q\FK�SRZLNáDĔ�

� :Sá\Z� ZLHNX� QD� JĊVWRĞü� QDF]\Ĕ� ZáRVRZDW\FK� VNyU\� ]RVWDá� RSLVDQ\� SU]H]� NLONX� DXWRUyZ�

��������±������ %DGDF]H� ]DREVHUZRZDOL� ]QDF]QH� ]PQLHMV]HQLH� SĊWOL� QDF]\QLRZHM� VNyU\� X� VWDUV]\FK�

RVyE�Z�SRUyZQDQLX�]�RVREDPL�PáRGV]\PL������������3LRWWR�L�ZVS��������VWZLHUG]LOL�LVWRWQ\�Z]URVW�JĊVWR�

ĞFL�ZáRĞQLF]NRZHM�]�ZLHNLHP�Z�JUXSLH�����]GURZ\FK�RVyE�Z�ZLHNX�RG���GR����ODW��6FKODJHU�L�ZVS��������

Z\ND]DOL�WDNĪH�ZSá\Z�ZLHNX�L�SáFL�QD�Z\QLN�WHVWX�325+��:�JUXSLH�����G]LHFL�L�PáRG]LHĪ\�������������ODW��

]DXZDĪRQR�� ĪH�Z�RNUHVLH� GRUDVWDQLD�325+� MHVW� IXQNFMą�ZLHNX��8� VWDUV]\FK�G]LHFL� UHDNW\ZQRĞü�PL�

NURNUąĪHQLD�E\áD�Z�]QDF]Q\P�VWRSQLX�]DOHĪQD�RG�SáFL��QDWRPLDVW�X�PáRGV]\FK�G]LHFL�EDGDF]H�QLH�REVHU�

ZRZDOL�UyĪQLF�SáFL��8�XF]HVWQLNyZ�SáFL�PĊVNLHM�Z\MĞFLRZD�SHUIX]MD��ELRORJLF]QH�]HUR�L�V]F]\WRZD�SHUIX]MD�

E\á\�Z\ĪV]H�QLĪ�X�XF]HVWQLNyZ�SáFL�ĪHĔVNLHM��



��

� %DGDQH�SU]H]H�PQLH�JUXS\��NRQWUROQD�L�]�FXNU]\Fą�W\SX���QLH�UyĪQLá\�VLĊ�PLĊG]\�VREą�ZLHNLHP�

PHWU\NDOQ\P�� -HGQDNĪH�DQDOL]D� NRUHODFML�Z\ND]DáD�� LĪ�Z�JUXSLH�SDFMHQWyZ�]� FXNU]\Fą�QLH�Z\VWĊSXMH�

VWZLHUG]DQD�Z�JUXSLH�NRQWUROQHM�LVWRWQD�XMHPQD�NRUHODFMD�¨&RYHUDJHB9�]�ZLHNLHP��1DWRPLDVW�Z\ND]D�

áDP�]MDZLVNR�]DOHĪQHJR�RG�ZLHNX�UR]U]HG]HQLD�NDSLODU�Z�JUXSLH�FXNU]\FRZHM�

� :\RGUĊEQLRQH�SRGJUXS\�SDFMHQWyZ�]�FXNU]\Fą�]DOHĪQLH�RG�F]DV\�WUZDQLD�FKRURE\�UyĪQLá\�VLĊ�

PLĊG]\� VREą�ZLHNLHP�PHWU\NDOQ\P��'ODWHJR� WHĪ� GDOV]H� SRUyZQDQLD� SDUDPHWUyZ� NDSLODURVNRSRZ\FK�

SU]HSURZDG]LáDP�UyZQLHĪ�]�XZ]JOĊGQLHQLHP�UyĪQLF�ZLHNRZ\FK��8Z]JOĊGQLHQLH�WHJR�SDUDPHWUX�Z\ND]D�

áR�GRGDWNRZH�UyĪQLFH�SRPLĊG]\�EDGDQ\PL�SRGJUXSDPL�SDFMHQWyZ�]�FXNU]\Fą�D�JUXSą�NRQWUROQą�Z�]DNUH�

VLH�]PLDQ\�SDUDPHWUX�&RYHUDJH�SRGF]DV�WHVWX�SU]HNUZLHQLD�ELHUQHJR��¨&RYHUDJHB9���8Z]JOĊGQLHQLH�

ZLHNX�PHWU\NDOQHJR�RUD]�SUR¿OX�OLSLGRZHJR�L�VWĊĪHQLD�KRUPRQyZ�WDUF]\F\�XMDZQLáR�SRQDGWR�UyĪQLFH�ZDU�

WRĞFL�&RYHUDJH�Z�ZDUXQNDFK�VSRF]\QNRZ\FK�SRPLĊG]\�SRGJUXSą�FKRUXMąFą�NUyFHM�D�]GURZą��S��������

RUD]�SRPLĊG]\�SRGJUXSą�FKRUXMąFą�GáXĪHM�D�]GURZą��S �������:�EDGDQHM�JUXSLH�RVyE�QLH�VWZLHUG]LáDP�

ZSá\ZX�SáFL�QD�ZLHONRĞü�SDUDPHWUyZ�NDSLODURVNRSRZ\FK��

� :� OLWHUDWXU]H�G\VNXWXMH�VLĊ�Z\QLNL�EDGDĔ�SU]HGVWDZLDMąF\FK�]DOHĪQRĞü�PLĊG]\�]DDZDQVRZD�

QLHP�]PLDQ�PLNURNUąĪHQLD�L�Z\UyZQDQLHP�PHWDEROLF]Q\P�FXNU]\F\���������������2SXEOLNRZDQH�UDSRU�

W\�QD�WHPDW�]ZLą]NX�PLĊG]\�SDUDPHWUDPL�PLNURQDF]\QLRZ\PL�VNyU\�D�NRQWUROą�PHWDEROLF]Qą�Z�JUXSLH�

SDFMHQWyZ�]�FXNU]\Fą�W\SX���QLH�Vą�]JRGQH���������������������������1LHNWyUH�EDGDQLD�Z\ND]Dá\��ĪH�

UHDNW\ZQRĞü�PLNURNUąĪHQLD�VNyU\�E\áD�QLH]DOHĪQD�RG�VWDQX�PHWDEROLF]QHJR�RSLVDQHJR�SU]H]�SR]LRP�

+E$�F���������������3RGF]DV�JG\�-RUQHVNRJ�L�ZVS��������Z�JUXSLH�GRURVá\FK�SDFMHQWyZ�]�FXNU]\Fą�EH]�

SRZLNáDĔ�Z\ND]DOL�LVWRWQH�UyĪQLFH�Z�SU]HSá\ZLH�QDF]\Ĕ�ZáRVRZDW\FK�SRPLĊG]\�SDFMHQWDPL�]H�]áą�L�GREUą�

NRQWUROą�PHWDEROLF]Qą�QLH]DOHĪQLH�RG�F]DVX�WUZDQLD�FXNU]\F\��,QQL�EDGDF]H�Z\ND]DOL�DOER�]ZLĊNV]HQLH�

Z\MĞFLRZHM�SHUIX]ML�]ZLą]DQHM�]�+E$�F!������Z�JUXSLH�GRURVá\FK�������DOER�EUDN�UyĪQLF�Z�SRF]ąWNRZHM�

SHUIX]ML�SRPLĊG]\�XF]HVWQLNDPL�]�FXNU]\Fą�W\SX���D�NRQWUROą�������

� .DPLĔVND�:LQFLRUHN�L�ZVS��������UyZQLHĪ�]DXZDĪ\OL�]ZLą]HN�SRPLĊG]\�OLF]Eą�L�PRUIRORJLą�ND�

SLODU�QDF]\QLRZ\FK�D�ĞUHGQLPL�ZDUWRĞFLDPL�+E$�F��:UD]�]H�Z]URVWHP�URF]Q\FK�ZDUWRĞFL�+E$�F�REVHU�

ZRZDQR�Z]URVW�QLHSUDZLGáRZ\FK�NDSLODU�QDF]\QLRZ\FK��Z�W\P�SĊWOL�5D\QDXGD��,P�Z\ĪV]D�E\áD�ĞUHGQLD�

URF]QD�ZDUWRĞü�+E$�F� W\P�ZLĊNV]D� OLF]ED�SĊWOL�5D\QDXGD�Z�REUD]LH�NDSLODURVNRSRZ\P��.XU\OLV]\Q�

�0RVNDO�L�ZVS��������WDNĪH�Z\ND]DOL�]ZLą]HN�SRPLĊG]\�VWRSQLHP�]DZDQVRZDQLD�]PLDQ�Z�PLNURNUąĪHQLX�

VNyUQ\P�D�NRQWUROą�PHWDEROLF]Qą��'R�RFHQ\�]PLDQ�Z�NDSLODURVNRSLL�DXWRU]\�]DSURSRQRZDOL�ZáDVQą�VNDOĊ�

XZ]JOĊGQLDMąFą�LORĞü�SĊWOL�QDF]\QLRZ\FK�Z��PP��PRUIRORJLĊ�RUD]�RGVHWHN�QDF]\Ĕ�R�]PLHQLRQHM�PRUIROR�

JLL��RFHQĊ�SHUIX]ML�RUD]�SRGĞFLHOLVND��=PLDQ\�RSLVDQH�Z�SRZ\ĪV]HM�VNDOL��MDNR�]DDZDQVRZDQH�Z\VWĊSR�

ZDá\�QDMF]ĊĞFLHM�X�SDFMHQWyZ�]�ZDUWRĞFLDPL�+E$�F�!������Z�SRUyZQDQLX�GR�SR]RVWDá\FK�FKRU\FK�]�ZDU�

WRĞFLDPL�+E�$�F��������RUD]�������������%DGDF]H�Z\ND]DOL�]DDZDQVRZDQH�]PLDQ\�Z�NDSLODURVNRSLL�

DĪ�X��������ZĞUyG�SDFMHQWyZ�]�ZDUWRĞFLą�+E$�F�!�������]GHF\GRZDQLH�PQLHMV]H�]PLDQ\�Z\VWĊSRZDá\�

Z�SDFMHQWyZ�]�ZDUWRĞFLDPL�+E$�F���������+RVNLQJ�L�ZVS��������Z\ND]DOL��ĪH�]PLDQ\�Z�PLNURXQDF]\�

QLHQLX�Vą�Z�]QDF]Q\P�VWRSQLX�]ZLą]DQH�]�Z\ĪV]\PL�REHFQ\PL�Z\QLNDPL�+E$�F��:�JUXSLH�SDFMHQWyZ�

]�Z\ĪV]\PL�DNWXDOQ\PL�ZDUWRĞFLDPL�+E$�F�������F]ĊĞFLHM�REVHUZRZDQR�PLHMVFRZH�PLNURNUZDZLHQLD��

ĞZLDGF]ąFH�R�ZF]HVQ\P�XV]NRG]HQLX�QDF]\Ĕ�ZáRVRZDW\FK�
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� :�PRLP�EDGDQLX�SRGJUXS\�SDFMHQWyZ�]�FXNU]\Fą��NWyUH�UyĪQLá\�VLĊ�F]DVHP�WUZDQLD�FKRURE\��

QLH� UyĪQLá\� VLĊ�SR]LRPHP�KHPRJORELQ\�JOLNRZDQHM��:�SRGJUXSLH�SDFMHQWyZ�FKRUXMąFHM� GáXĪHM� ]DUHMH�

VWURZDQR�ZLĊNV]ą� LORĞü� KLSRJOLNHPLL� áDJRGQ\FK�Z� FLąJX� RVWDWQLHJR�PLHVLąFD��$QDOL]D� ]DOHĪQRĞFL� SR�
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NDSLODUDPL��'LVWDQFHB9��GRGDWQLR�]�VWĊĪHQLHP�FKROHVWHUROX�FDáNRZLWHJR�L�FKROHVWHUROX�IUDNFML�/'/��1D�
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QDNĪH�]�IUDNFMą�+'/�FKROHVWHUROX�FDáNRZLWHJR��:�RSDUFLX�R�X]\VNDQH�Z\QLNL�Z\GDMH�VLĊ��ĪH�QLH�PRĪQD�
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PLNURNUąĪHQLD�SRSU]H]�SRPLDU�XWOHQRZDQLD�WNDQHN��:�RVWDWQLFK�ODWDFK�SUDNW\F]QD�ZDUWRĞü�WF32��Z�ED�
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HOHNWURG\�WOHQRZHM�Z�����&�SRGF]DV�WHVWX�325+��%DGDQLD�SU]HSURZDG]RQR�SU]HG�ZSURZDG]HQLHP�GR�
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WU\F]Q\FK�]�FXNU]\Fą�W\SX���EH]�SRZLNáDĔ�PLNURDQJLRSDW\F]Q\FK�F]DV�WUZDQLD�FKRURE\�QLH�PLDá�ZSá\�

ZX�QD�IXQNFMĊ�L�VWUXNWXUĊ�PLNURNUąĪHQLD�VNyUQHJR�RFHQLDQą�SU]\�XĪ\FLX�NDSLODURVNRSLL�L�SU]H]VNyUQHJR�

FLĞQLHQLD�WOHQX��8�G]LHFL�]�NUyWNR�WUZDMąFą�FXNU]\Fą�W\SX���QLH�VWZLHUG]RQR�]ZLą]NX�SRPLĊG]\�EDGDQ\�

PL�SDUDPHWUDPL�PLNURNUąĪHQLD�VNyUQHJR�L�SU]H]VNyUQ\P�FLĞQLHQLHP�WOHQX��QDWRPLDVW�X�G]LHFL�]�GáXĪHM�

WUZDMąFą�FXNU]\Fą�W\SX���Z\ND]DQR�]ZLą]HN�SRPLĊG]\�EDGDQ\PL�SDUDPHWUDPL�PLNURNUąĪHQLD�VNyUQHJR�

L�SU]H]VNyUQ\P�FLĞQLHQLHP�WOHQX�

6WUHV]F]HQLH
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9 mary

� 7KH�DLP�RI� WKH�VWXG\�ZDV� WR�DVVHVV� WKH�VWUXFWXUH�DQG� IXQFWLRQ�RI�SHULSKHUDO�PLFURFLUFXODWLRQ�

ZLWK�WKH�XVH�RI�FDSLOODURVFRS\�DQG�WUDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�PHDVXUHPHQW�LQ�FKLOGUHQ�ZLWK�W\SH�

��GLDEHWHV�PHOOLWXV� LQ� UHVWLQJ�FRQGLWLRQV�DQG�GXULQJ�SRVW�RFFOXVLYH�UHDFWLYH�K\SHUDHPLD��325+��DQG�

RFFOXVLRQ� WHVW� �92���$GGLWLRQDOO\�� WKH� SDUDPHWHUV� FKDUDFWHUL]LQJ� VNLQ�PLFURFLUFXODWLRQ�ZHUH� DQDO\]HG�

XVLQJ� VHOHFWHG�PHWKRGV� GHSHQGLQJ� RQ� WKH� GXUDWLRQ�� GLDEHWHV�PHWDEROLF� FRPSHQVDWLRQ� DQG� VHOHFWHG�

ELRFKHPLFDO�PDUNHUV�

� 7KH�DQDO\VLV� LQFOXGHG����SDWLHQWV�ZLWK� W\SH���GLDEHWHV�PHOOLWXV� �'0���DJHG���� WR� ��� \HDUV�

ZKR�GLG�QRW�WDNH�VWDWLQV�RU�DQ\�RWKHU�PHGLFDWLRQV�DIIHFWLQJ�WKH�FDUGLRYDVFXODU�V\VWHP�DQG����KHDOWK\�

VXEMHFWV� �PDWFKHG�E\�VH[�DQG�DJH�WR� WKH�VWXG\�JURXS��7KH� LPSOHPHQWHG�UHVHDUFK�PHWKRGRORJ\�ZDV�

DFFHSWHG� E\� WKH� ,QGHSHQGHQW�%LRHWKLFDO�&RPPLWWHH� IRU�6FLHQWLILF�5HVHDUFK� DW�*80HG� �GHFLVLRQV� RI�

1.%%1������������RI������������DQG�1.%%1������������������RI������������

� %ORRG�VDPSOHG�IRU�ODERUDWRU\�WHVWV�ZDV�REWDLQHG�IURP�WKH�EDVLOLF�YHLQ��7KH�IROORZLQJ�WHVWV�ZHUH�

SHUIRUPHG�� JO\FDWHG� KHPRJORELQ�� OLSLGRJUDP��&�UHDFWLYH� SURWHLQ��76+�� I7��� VHUXP� FUHDWLQLQH� DQG�� LQ�

WKH�JURXS�RI�SDWLHQWV�ZLWK�GLDEHWHV��XULQDO\VLV��WKH�PRUQLQJ�XULQH�VDPSOH�ZDV�WDNHQ�WR�GHWHUPLQH�XULQH�

DOEXPLQ�OHYHOV���&UHDWLQLQH�FOHDUDQFH�ZDV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�%HGVLGH�6FKZDUW]�IRUPXOD��

$� FDSLOODURVFRSLF� H[DPLQDWLRQ� ZDV� SHUIRUPHG� RQ� ILQJHUV� DQG� D� WUDQVFXWDQHRXV� R[\JHQ� SUHVVXUH�

PHDVXUHPHQW�ZDV�WDNHQ�RQ�WKH�QRQGRPLQDQW�IRUHDUP�

� 'XULQJ� WKH� H[DPLQDWLRQ�� FDSLOODURVFRS\�ZDV� SHUIRUPHG� WKUHH� WLPHV�� DIWHU� ���PLQXWHV� RI� UHVW�

LQ� D� VLWWLQJ� SRVLWLRQ�� DIWHU� LQGXFWLRQ� RI� DFWLYH� K\SHUHPLD� DFKLHYHG� WKURXJK� DSSO\LQJ� SUHVVXUH� ZLWK� D�

VSK\JPRPDQRPHWHU�FXII�LQIODWHG�WR�D�SUHVVXUH�H[FHHGLQJ�SDWLHQW¶V�V\VWROLF�EORRG�SUHVVXUH�E\����PP+J�

IRU���PLQXWHV��325+���DQG�DIWHU�D���PLQXWH�SDVVLYH�FRQJHVWLRQ�LQGXFHG�E\�DSSO\LQJ�SUHVVXUH�RQ�WKH�

DUP�ZLWK�D�VSK\JPRPDQRPHWHU�FXII�LQIODWHG�WR�D�SUHVVXUH�RI����PP+J��92��

� 7KH� IROORZLQJ�SDUDPHWHUV� FKDUDFWHUL]LQJ� WKH� VNLQ�PLFURFLUFXODWLRQ�ZHUH�GHWHUPLQHG�� DYHUDJH�

GLVWDQFH� EHWZHHQ� VXFFHVVLYH� FDSLOODULHV� �GLVWDQFH��� WKH� UDWLR� EHWZHHQ� WKH� VXUIDFH� RFFXSLHG� E\� WKH�

FDSLOODULHV�DQG�WKH�WRWDO�VXUIDFH�DUHD�RI���WKH�DQDO\]HG�FDSLOODU\�URZV��FRYHUDJH���7KHVH�SDUDPHWHUV�ZHUH�

GHWHUPLQHG� IRU� EDVDO� FRQGLWLRQV� DQG� DIWHU� HDFK� RI� WKH� SHUIRUPHG� WHVWV��7KH� WUDQVFXWDQHRXV� R[\JHQ�

SUHVVXUH�ZDV� UHFRUGHG�XQGHU� EDVDO� FRQGLWLRQV�� ERWK� GXULQJ�DQG�DIWHU� WKH�325+� WHVW��7KH� IROORZLQJ�

SDUDPHWHUV�ZHUH�GHWHUPLQHG�IURP�WKH�WUDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�UHFRUGLQJ��7F32�BEDVH��� WKH�

DYHUDJH�WF32��YDOXH�PHDVXUHG�ZLWKLQ����VHFRQGV�SULRU�WR�VWDUWLQJ�325+��7F32�B]HUR���WKH�DYHUDJH�

WF32��YDOXH�ZLWKLQ����VHFRQGV�EHIRUH�HQGLQJ�325+��6/23(���ZDV�GHILQHG�DV�WKH�UDWLR�WF32�BGLII�DQG�

775��ZKHUH��7F32�BGLII���GLIIHUHQFH�EHWZHHQ�7F32�BEDVH�DQG�7F32�B]HUR��775���WLPH�QHHGHG�WR�UHDFK�

WKH�EDVLF�YDOXH�DIWHU�RFFOXVLRQ�

� 3DWLHQWV�ZLWK�GLDEHWHV�KDG�VWDWLVWLFDOO\�KLJKHU�76+�DQG�ORZHU�I7��OHYHOV�FRPSDUHG�WR�WKH�FRQWURO�

JURXS�� ,Q� ERWK� WKH� FRQWURO� DQG� W\SH� �� GLDEHWHV� JURXS�� 76+� DQG� I7�� YDOXHV� ��ZHUH�ZLWKLQ� WKH� QRUPDO�

UDQJH��&RYHUDJH�YDOXHV� ��LQ�EDVDO�FRQGLWLRQV�DIWHU� WKH�325+� WHVW�DQG�DIWHU�92��DV�ZHOO�DV�FRYHUDJH�

FKDQJH�IROORZLQJ�WKH�92�WHVW�ZHUH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�FRQWURO�JURXS��ZKLOH�WKH�GLVWDQFH�EHWZHHQ�

FDSLOODULHV�DIWHU�92�WHVW�DQG�GLVWDQFH�FKDQJH�LQ�WKH�92�WHVW�ZHUH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�'0��JURXS��

7F32�B]HUR�ZDV�VLJQLILFDQWO\�KLJKHU�LQ�WKH�'0��JURXS�

� 7KH� VXEJURXSV� RI� SDWLHQWV�ZLWK� GLDEHWHV�� HVWDEOLVKHG� RQ� WKH� EDVLV� RI� WKHLU�PHGLDQ� GLDEHWHV�

GXUDWLRQ�� GLIIHUHG� LQ� FKURQRORJLFDO� DJH�� OLSLG� OHYHOV� DQG� WK\URLG� KRUPRQHV�� 7KH� FRPSDULVRQ� RI� WKH�



��

FDSLOODURVFRSLF� DQG� WUDQVFXWDQHRXV� R[\JHQ� SUHVVXUH� SDUDPHWHUV� LQ� UHVWLQJ� FRQGLWLRQV� DV� ZHOO� DV�

DIWHU�WKH�325+�DQG�92�WHVWV�GLG�QRW�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�VXEJURXSV��

$GGLWLRQDOO\��WKHUH�ZHUH�QR�GLIIHUHQFHV�EHWZHHQ�WKH�VXEJURXSV�DIWHU�WDNLQJ�LQWR�DFFRXQW�WKH�YDULDEOHV�

GLIIHUHQWLDWLQJ�ERWK�VXEJURXSV��+RZHYHU��LQ�WKH�JURXS�RI�SDWLHQWV�ZLWK�ORQJ�ODVWLQJ�GLDEHWHV��VLJQLILFDQW�

QHJDWLYH�FRUUHODWLRQV�ZHUH�REVHUYHG�EHWZHHQ�&RYHUDJH�YDOXH�IROORZLQJ�WKH�325+�WHVW�DQG�FDSLOODU\�

UHDFWLYLW\�ZLWK�7F32�B]HUR��)XUWKHUPRUH��VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQV�EHWZHHQ�WKH�GLVWDQFH�DIWHU�WKH�

325+�DQG�7F32�B]HUR�WHVW�ZHUH�GHPRQVWUDWHG�

� %DVHG� RQ� P\� UHVHDUFK�� ,� IRXQG� WKDW� WKHUH� LV� D� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� LQ� VNLQ�

PLFURFLUFXODWLRQ� DVVHVVHG� E\� FDSLOODURVFRS\� EHWZHHQ� WKH� FRQWURO� JURXS� DQG� WKH� '0�� JURXS�� 7KLV�

GLIIHUHQFH�LV�SUHVHQW�ERWK�LQ�UHVWLQJ�FRQGLWLRQV��DV�ZHOO�DV�DIWHU�DSSO\LQJ�UHDFWLYH�K\SHUHPLD�DQG�SDVVLYH�

FRQJHVWLRQ�� ,W� LV� GHSHQGHQW� RQ� ERWK� DJH� DQG� OLSLG� DQG� WK\URLG� KRUPRQH� FRQFHQWUDWLRQ��0RUHRYHU�� LQ�

WKH�JURXS�RI�SHGLDWULF�W\SH���GLDEHWLF�SDWLHQWV�ZLWKRXW�PLFURYDVFXODU�FRPSOLFDWLRQV��WKH�GXUDWLRQ�RI�WKH�

GLVHDVH�KDG�QR�HIIHFW�RQ�WKH�IXQFWLRQ�DQG�VWUXFWXUH�RI�WKH�VNLQ�PLFURFLUFXODWLRQ�DVVHVVHG�E\�WKH�XVH�RI�

FDSLOODURVFRS\�DQG�WUDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�� ,Q�FKLOGUHQ�ZLWK�VKRUW�VWDQGLQJ� W\SH���GLDEHWHV��

QR� UHODWLRQVKLS� ZDV� IRXQG� EHWZHHQ� WKH� H[DPLQHG� VNLQ�PLFURFLUFXODWLRQ� DQG� WUDQVFXWDQHRXV� R[\JHQ�

SUHVVXUH�SDUDPHWHUV��ZKLOH�LQ�FKLOGUHQ�ZLWK�ORQJ�VWDQGLQJ�W\SH���GLDEHWHV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�

VNLQ�PLFURFLUFXODWLRQ�DQG�WUDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�SDUDPHWHUV�ZDV�GHPRQVWUDWHG��

6XPPDU\
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7DEHOD���1LHLQZD]\MQH�PHWRG\�RFHQ\�PLNURNUąĪHQLD����������������������������������������������������������� ���

7DEHOD���&KDUDNWHU\VW\ND�FKRU\FK�QD�FXNU]\FĊ������������������������������������������������������������������������

7DEHOD���&KDUDNWHU\VW\ND�JUXS\�NRQWUROQHM�������������������������������������������������������������������������������

7DEHOD���3RUyZQDQLH�ZLHNX��SáFL�L�GDQ\FK�DQWURSRPHWU\F]Q\FK�X�FKRU\FK�QD�FXNU]\FĊ�

L�Z�JUXSLH�NRQWUROQHM��������������������������������������������������������������������������������������������������

7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�OLSLGRJUDPX�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�

Z�JUXSLH�NRQWUROQHM����������������������������������������������������������������������������������������������������

7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�FKDUDNWHU\]XMąF\FK�IXQNFMĊ�QHUHN�L�WDUF]\F\�RUD]�VWDQ�

]DSDOQ\�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�����������������������������������������

7DEHOD���3RUyZQDQLH�ZDUWRĞFL�FLĞQLHQLD�WĊWQLF]HJR�L�F]ĊVWRĞFL�DNFML�VHUFD�X�FKRU\FK�QD�

FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM����������������������������������������������������������������������������

7DEHOD���3RUyZQDQLH�SDUDPHWUyZ�PLNURNUąĪHQLD�VNyUQHJR�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�

Z�JUXSLH�NRQWUROQHM�Z�ZDUXQNDFK�SRGVWDZRZ\FK�RUD]�SR�WHVWDFK�325+�L�92��������

7DEHOD���&KDUDNWHU\VW\ND�SDUDPHWUyZ�WF32��X�FKRU\FK�QD�FXNU]\FĊ�RUD]�

Z�JUXSLH�NRQWUROQHM����������������������������������������������������������������������������������������������������

7DEHOD����$QDOL]D�NRUHODFML�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�D�SDUDPHWUDPL�

NDSLODURVNRSRZ\PL�X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�����������������������

7DEHOD����$QDOL]D�NRUHODFML�SRPLĊG]\�ZLHNLHP�PHWU\NDOQ\P�D�SU]H]VNyUQ\P�FLĞQLHQLHP�WOHQX�

X�FKRU\FK�QD�FXNU]\FĊ�RUD]�Z�JUXSLH�NRQWUROQHM�������������������������������������������������������

7DEHOD����3RUyZQDQLH�JUXS\�NRQWUROQHM�RUD]�JUXS�SDFMHQWyZ�]�FXNU]\Fą�Z\G]LHORQ\FK�]H�

Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�FKRURE\������������������������������������������������������������

7DEHOD����:DUWRĞü�KHPRJORELQ\�JOLNRZDQHM�Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�SDFMHQWyZ�

]�FXNU]\Fą�Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�FKRURE\���������������

7DEHOD����3RUyZQDQLH�SDUDPHWUyZ�OLSLGRJUDPX�Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�

SDFMHQWyZ�]�FXNU]\Fą�Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�

FKRURE\���������������������������������������������������������������������������������������������������������������������

7DEHOD����3RUyZQDQLH�Z\QLNyZ�EDGDĔ�ODERUDWRU\MQ\FK�Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�

SDFMHQWyZ�]�FXNU]\Fą�Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�

FKRURE\���������������������������������������������������������������������������������������������������������������������
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7DEHOD����3RUyZQDQLH�ZDUWRĞFL�FLĞQLHQLD�WĊWQLF]HJR�Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�

SDFMHQWyZ�]�FXNU]\Fą�Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�

FKRURE\���������������������������������������������������������������������������������������������������������������������

7DEHOD����3RUyZQDQLH�SDUDPHWUyZ�NDSLODURVNRSRZ\FK�Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�

SDFMHQWyZ�]�FXNU]\Fą�Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�

FKRURE\���������������������������������������������������������������������������������������������������������������������

7DEHOD����3RUyZQDQLH�WF32��Z�JUXSLH�NRQWUROQHM�RUD]�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�

Z\G]LHORQ\FK�]H�Z]JOĊGX�QD�PHGLDQĊ�F]DVX�WUZDQLD�FKRURE\���������������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�PLNURNUąĪHQLH�VNyUQH��&RYHUDJH��

D�Z\UyZQDQLHP�PHWDEROLF]Q\P�L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL�

Z�EDGDQ\FK�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM��������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�UHDNW\ZQRĞü�PLNURNUąĪHQLD�

VNyUQHJR��¨&RYHUDJH�L�UHDNW\ZQRĞü�NDSLODU��D�Z\UyZQDQLHP�PHWDEROLF]Q\P�

L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL�Z�EDGDQ\FK�SRGJUXSDFK�SDFMHQWyZ�

]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM�����������������������������������������������������������������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�PLNURNUąĪHQLH�VNyUQH��'LVWDQFH��

D�Z\UyZQDQLHP�PHWDEROLF]Q\P�L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL�

Z�EDGDQ\FK�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM��������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�PLNURNUąĪHQLH�VNyUQH��¨'LVWDQFH��

D�Z\UyZQDQLHP�PHWDEROLF]Q\P�L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL�

Z�EDGDQ\FK�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM��������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�FKDUDNWHU\]XMąF\PL�SU]H]VNyUQH�FLĞQLHQLH�WOHQX�

D�Z\UyZQDQLHP�PHWDEROLF]Q\P�L�Z\EUDQ\PL�SDUDPHWUDPL�ELRFKHPLF]Q\PL�

Z�EDGDQ\FK�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�L�JUXSLH�NRQWUROQHM��������������������������

7DEHOD����=DOHĪQRĞü�SRPLĊG]\�SDUDPHWUDPL�RSLVXMąF\PL�PLNURNUąĪHQLH�VNyUQH�

D�SDUDPHWUDPL�FKDUDNWHU\]XMąF\PL�SU]H]VNyUQH�FLĞQLHQLH�WOHQX�Z�JUXSLH�NRQWUROQHM�

RUD]�SRGJUXSDFK�SDFMHQWyZ�]�FXNU]\Fą�Z\V]F]HJyOQLRQ\FK�]H�Z]JOĊGX�QD�

PHGLDQĊ�F]DVX�WUZDQLD�FKRURE\�������������������������������������������������������������������������������
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5\VXQHN��� =DSLV�SRPLDUX�7F32��SRGF]DV�WHVWX�325+����������������������������������������������������������

5\VXQHN��� 5R]NáDG� VWDGLyZ� GRMU]DáRĞFL� SáFLRZHM� RFHQLDQHM� ZJ� VNDOL� 7DQQHUD� Z� EDGDQ\FK�

JUXSDFK���������������������������������������������������������������������������������������������������������������� ��
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���� KWWSV���LGI�RUJ�RXU�QHWZRUN�UHJLRQV�PHPEHUV�HXURSH�PHPEHUV�KWPO��
���� &UDLJ�0(��-HIIHULHV�&��'DEHOHD�'��%DOGH�1��6HWK�$��'RQDJKXH�.&��'HILQLWLRQ��HSLGH�

PLRORJ\��DQG�FODVVLILFDWLRQ�RI�GLDEHWHV� LQ� FKLOGUHQ�DQG�DGROHVFHQWV��3HGLDWU�'LDEHWHV��
���������������±����

���� *áRZLĔVND�2OV]HZVND�%�� -DPLRáNRZVND�0��3RONRZVND�$��3HF]\ĔVND� -�� àXF]\ĔVNL�:��
3HF]\ĔVND�-�� L� LQ��(SLGHPLRORJ\�RI�GLDEHWHV� W\SH��� LQ�FKLOGUHQ�DJHG������ LQ�3RGODVLH�
3URYLQFH�LQ�\HDUV������������3HGLDWU�(QGRFULQRO�'LDEHWHV�0HWDE���������������±����

���� 1DWKDQ�'0��7KH�GLDEHWHV�FRQWURO�DQG�FRPSOLFDWLRQV� WULDO�HSLGHPLRORJ\�RI�GLDEHWHV� LQ�
WHUYHQWLRQV�DQG�FRPSOLFDWLRQV�VWXG\�DW����\HDUV��2YHUYLHZ��'LDEHWHV�&DUH��������������±
����

���� 1DUGOLN�.��&LFKRFND�(��*XPSUHFKW�-��2EUD]�NOLQLF]Q\�FXNU]\F\�W\SX���X�RVyE�GRURVá\FK��
&XNU]\FD��:��6LHUDG]NL�-��UHGDNWRU��&XNU]\FD��*GDQVN��9LD�0HGLFD��������V�����±���

���� ,-]HUPDQ�5*��'H� -RQJK�57��%HLMN�0$0��9DQ�:HLVVHQEUXFK�00��'HOHPDUUH�YDQ�'H�
:DDO�+$��6HUQp�(+��L�LQ��,QGLYLGXDOV�DW�LQFUHDVHG�FRURQDU\�KHDUW�GLVHDVH�ULVN�DUH�FKDUDF�
WHUL]HG�E\�DQ�LPSDLUHG�PLFURYDVFXODU�IXQFWLRQ�LQ�VNLQ��(XU�-�&OLQ�,QYHVW����������������±
����

���� *X\WRQ�$��+DOO� -��&KDSWHU� ����7KH�0LFURFLUFXODWLRQ� DQG� /\PSKDWLF� 6\VWHP��&DSLOODU\�
)OXLG�([FKDQJH��,QWHUVWLWLDO�)OXLG��DQG�/\PSK�)ORZ��:��7H[WERRN�RI�PHGLFDO�SK\VLRORJ\��
7ZHOYH��3KLODGHOSKLD��6DXQGHUV��������V�����±����

���� /HY\�%,��$PEURVLR�*��3ULHV�$5��6WUXLMNHU�%RXGLHU�+$-��0LFURFLUFXODWLRQ�LQ�K\SHUWHQVLRQ��
$�QHZ�WDUJHW�IRU�WUHDWPHQW"�&LUFXODWLRQ�����������������±����

���� 1HXEDXHU�*HU\N�-��&]\QQRĞFLRZD�RFHQD�PLNURNUąĪHQLD�REZRGRZHJR�]D�SRPRFą�NDSL�
ODURVNRSLL�L�WHVX�LQIX]ML�/�DUJLQLQ\�D�Z\VWĊSRZDQLH�DQJLRSDWLL�X�FKRU\FK�QD�FXNU]\FĊ�W\SX�
����5R]SUDZD�KDELOLWDF\MQD�*GDĔVNL�8QLZHUV\WHW�0HG\F]Q\���������±����

����� /HY\�%,��6FKLIIULQ�(/��0RXUDG�--��$JRVWLQL�'��9LFDXW�(��6DIDU�0(��L�LQ��,PSDLUHG�WLVVXH�SHU�
IXVLRQ�D�SDWKRORJ\�FRPPRQ�WR�K\SHUWHQVLRQ��REHVLW\��DQG�GLDEHWHV�PHOOLWXV��&LUFXODWLRQ��
���������������±����

����� 0XOYDQ\� 0-�� $DONMDHU� &�� 6WUXFWXUH� DQG� IXQFWLRQ� RI� VPDOO� DUWHULHV�� 3K\VLRO� 5HY��
��������������±����

����� +RIIPDQQ�0��1HXEDXHU�*HU\N��-RODQWD�.R]HUD�*��%LHQLDV]HZVNL�/��3U]H]VNyUQ\�SRPLDU�
SUĊĪQRĞFL�WOHQX�Z�RFHQLH�VWDQX�PLNURNUąĪHQLD��)RUXP�0HG�5RG]������������±����

����� 3ULHV�$5���:HUQHU�-��3K\VLRORJ\�RI�PLFURFLUFXODWLRQ��:��6WUXLMNHU�%RXGLHU�+$-��$PEUR�
VLR�*��UHGDNWRU]\��0LFURFLUFXODWLRQ�DQG�FDUGLRYDVFXODU�GLVHDVH��/RQGRQ��/LSSLQFRWW�:LO�
OLDPV	:LONLQV��������V����±����

����� 3ULHV�$5��6HFRPE�7:��*DHKWJHQV�3��6WUXFWXUDO�$XWRUHJXODWLRQ�RI�7HUPLQDO�9DVFXODU�%HGV��
9DVFXODU�$GDSWDWLRQ�DQG�'HYHORSPHQW�RI�+\SHUWHQVLRQ��+\SHUWHQVLRQ����������������±
����
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����� .QRW]HU�+��+DVLEHGHU�:5��0LFURFLUFXODWRU\�IXQFWLRQ�PRQLWRULQJ�DW�WKH�EHGVLGH���$�YLHZ�
IURP�WKH�LQWHQVLYH�FDUH��3K\VLRO�0HDV�������������5�������

����� &KHEEL�5��'\QDPLFV� RI� EORRG� IORZ��PRGHOLQJ� RI� WKH�)nKU XV±/LQGTYLVW� HIIHFW�� -�%LRO�
3K\V����������������±����

����� %RXGLHU�+��/H�1REOH�-��0HVVLQJ�0:��+XLMEHUWV�06��/H�1REOH�)$��9DQ�(VVHQ�+��7KH�PL�
FURFLUFXODWLRQ�DQG�K\SHUWHQVLRQ��-�+\SHUWHQV����������6XS����6���������

����� .ORQL]DNLV�0��/LQJDP�.��0DQQLQJ�*��'RQQHOO\�5��&KDUDFWHULVLQJ�WKH�WLPH�FRXUVH�RI�PL�
FURYDVFXODU�YDVRGLODWRU�UHVSRQVHV�LQ�KXPDQV�XVLQJ�ODVHU�GRSSOHU�IOX[LPHWU\�DQG�LRQWR�
SKRUHVLV��-�3KDUPDFRO�7R[LFRO�0HWKRGV����������������±���

����� 6KDPLP�8]]DPDQ�4$��3IHQQLQJHU�'��.HKUHU�&��&KDNUDEDUWL�$��.DFLURWWL�1��5XEHQILUH�
0��L�LQ��$OWHUHG�FXWDQHRXV�PLFURYDVFXODU�UHVSRQVHV�WR�UHDFWLYH�K\SHUDHPLD�LQ�FRURQDU\�
DUWHU\�GLVHDVH��D�FRPSDUDWLYH�VWXG\�ZLWK�FRQGXLW�YHVVHO�UHVSRQVHV��&OLQ�6FL��/RQG��������
���������������

����� 'RQDJKXH�.&��&KLDUHOOL�)��7URWWD�'��$OOJURYH�-��'DKO�-RUJHQVHQ�.��0LFURYDVFXODU�DQG�
PDFURYDVFXODU�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�GLDEHWHV�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��3H�
GLDWU�'LDEHWHV�����������������±�����

����� /H�'RU]H�0��/HJUDQG�0��3D\HQ�'��,QFH�&��7KH�UROH�RI�WKH�PLFURFLUFXODWLRQ�LQ�DFXWH�NLGQH\�
LQMXU\��&XUU�2SLQ�&ULW�&DUH����������������±���

����� 'H�%DFNHU�'��'RQDGHOOR�.��)DYRU\�5��/LQN�EHWZHHQ�FRDJXODWLRQ�DEQRUPDOLWLHV�DQG�PLFUR�
FLUFXODWRU\�G\VIXQFWLRQ�LQ�FULWLFDOO\�LOO�SDWLHQWV��&XUU�2SLQ�$QDHVWKHVLRO����������������±���

����� ,WR�+��1R�UHIORZ�SKHQRPHQRQ�LQ�SDWLHQWV�ZLWK�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��,WV�SDWKRSK\�
VLRORJ\�DQG�FOLQLFDO�LPSOLFDWLRQV��$FWD�0HGLFD�2ND\DPD���������������������

����� $QWRQLRV�7)7��6LQJHU�'5-��0DUNDQGX�1'��0RUWLPHU�36��0DF*UHJRU�*$��6WUXFWXUDO�VNLQ�
FDSLOODU\�UDUHIDFWLRQ�LQ�HVVHQWLDO�K\SHUWHQVLRQ��+\SHUWHQVLRQ����������������±������

����� 5L]]RQL�'��3RUWHUL�(��%RDUL�*(0��'H�&LXFHLV�&��6OHLPDQ�,��0XLHVDQ�0/��L�LQ��3URJQRVWLF�
6LJQLILFDQFH�RI�6PDOO�$UWHU\�6WUXFWXUH�LQ�+\SHUWHQVLRQ��&LUFXODWLRQ�������������������±
���

����� *XLGXFFL�6��'LVWOHU�2��'LVWOHU�-+:��0DWXFFL�&HULQLF�0��0HFKDQLVPV�RI�YDVFXODU�GDPDJH�
LQ�66F���,PSOLFDWLRQV�IRU�YDVFXODU�WUHDWPHQW�VWUDWHJLHV��5KHXPDWRORJ\�������������Y���
����

����� 0RKDPPHG�,��1RQDV�6$��0HFKDQLVPV��'HWHFWLRQ��DQG�3RWHQWLDO�0DQDJHPHQW�RI�0LFUR�
FLUFXODWRU\�'LVWXUEDQFHV�LQ�6HSVLV��&ULWLFDO�&DUH�&OLQLFV�����������������������

����� 6HDO� -%�� *HZHUW]� %/�� 9DVFXODU� G\VIXQFWLRQ� LQ� LVFKHPLD�UHSHUIXVLRQ� LQMXU\��$QQ� 9DVF�
6XUJ����������������±����

����� %UDYHUPDQ� ,0�� 7KH� FXWDQHRXV� PLFURFLUFXODWLRQ�� -� ,QYHVWLJ� 'HUPDWRORJ\� 6\PS� 3URF��
�����������±���

����� )LIH�&(��6PDUW�'5��6KHIILHOG�3-��+RSI�+:��+DZNLQV�*��&ODUNH�'��7UDQVFXWDQHRXV�R[L�
PHWU\�LQ�FOLQLFDO�SUDFWLFH��FRQVHQVXV�VWDWHPHQWV�IURP�DQ�H[SHUW�SDQHO�EDVHG�RQ�HYLGHQ�
FH��8QGHUVHD�+\SHUE�0HG���������������±����
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����� /DGXUQHU�5��.�SHU�0��.|QLJVUDLQHU�,��/|E�6��:LFKPDQQ�'��.|QLJVUDLQHU�$��L�LQ��3UHGLFWLYH�
YDOXH�RI�URXWLQH�WUDQVFXWDQHRXV�WLVVXH�R[\JHQ�WHQVLRQ��WF32���PHDVXUHPHQW�IRU�WKH�ULVN�
RI�QRQ�KHDOLQJ�DQG�DPSXWDWLRQ� LQ�GLDEHWLF� IRRW�XOFHU�SDWLHQWV�ZLWK�QRQ�SDOSDEOH�SHGDO�
SXOVHV��0HG�6FL�0RQLW�,QW�0HG�-�([S�&OLQ�5HV�������������&5�������

����� )LIH�&(��%X\XNFDNLU�&��2WWR�*+��6KHIILHOG�3-��:DUULQHU�5$��/RYH�7/��L�LQ��7KH�SUHGLFWLYH�
YDOXH�RI�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�PHDVXUHPHQW�LQ�GLDEHWLF�ORZHU�H[WUHPLW\�XOFHUV�
WUHDWHG�ZLWK�K\SHUEDULF�R[\JHQ�WKHUDS\��$�UHWURVSHFWLYH�DQDO\VLV�RI������SDWLHQWV��:R�
XQG�5HSDLU�5HJHQ����������������±�����

����� 0RRVD�++��3HLW]PDQ�$%��0DNDURXQ�06��:HEVWHU�0:��6WHHG�'/��7UDQVFXWDQHRXV�R[\�
JHQ�PHDVXUHPHQWV�LQ� ORZHU�H[WUHPLW\� LVFKHPLD��HIIHFWV�RI�SRVLWLRQ��R[\JHQ�LQKDODWLRQ��
DQG�DUWHULDO�UHFRQVWUXFWLRQ��6XUJHU\�����������������±���

����� 3DSD�*��6SD]]DSDQ�/��3DQJRV�0��'HOSLQ�$��$UQHå�=0��&RPSDUHG�WR�FRYHUDJH�E\�676*�
JUDIWV�RQO\�UHFRQVWUXFWLRQ�E\�WKH�GHUPDO�VXEVWLWXWH�,QWHJUD��SOXV�676*�LQFUHDVHV�7F32��
YDOXHV� LQ�GLDEHWLF� IHHW�DW� ��DQG���PRQWKV�DIWHU� UHFRQVWUXFWLRQ��*�GL�&KLU�� ���������±
������±���

����� $OOHQ�-��2DWHV�&3��/HHV�7$��0XUUD\�$��3KRWRSOHWK\VPRJUDSK\�GHWHFWLRQ�RI� ORZHU� OLPE�
SHULSKHUDO�DUWHULDO�RFFOXVLYH�GLVHDVH��$�FRPSDULVRQ�RI�SXOVH�WLPLQJ��DPSOLWXGH�DQG�VKDSH�
FKDUDFWHULVWLFV��3K\VLRO�0HDV����������������±����

����� )DJUHOO�%��$GYDQFHV� LQ�PLFURFLUFXODWLRQ�QHWZRUN�HYDOXDWLRQ��DQ�XSGDWH�� ,QW�-�0LFURFLUF�
&OLQ�([S���������������±����

����� 0DJD�3��%DGDQLD�PLNURNUąĪHQLD��:��,QWHUQD�6]F]HNOLND��.UDNyZ��������V�����±����
����� .XU\OLV]\Q�0RVNDO��$QQD�&LRáNLHZLF]�0��'XELFNL�$��0RUIRORJLF]QH�]PLDQ\�Z�EDGDQLX�ND�

SLODURVNRSRZ\P�D�NOLQLF]Q\�REUD]�]DMĊFLD�QDF]\Ĕ�Z�SU]H�ELHJX�FKRUyE�DXWRLPPXQROR�
JLF]Q\FK��WRF]QLD�UXPLHQLRZDWHJR�XNáDGRZHJR�L�FXNU]\F\�W\SX����$QQ�$FDG�0HG�6WHWLQ��
�������������±���

����� &XWROR�0��6XOOL�$��6HFFKL�0(��2OLYLHUL�0��3L]]RUQL�&��7KH�FRQWULEXWLRQ�RI�FDSLOODURVFRS\�WR�
WKH�GLIIHUHQWLDO�GLDJQRVLV�RI�FRQQHFWLYH�DXWRLPPXQH�GLVHDVHV��%HVW�3UDFWLFH�DQG�5HVH�
DUFK��&OLQLFDO�5KHXPDWRORJ\������������������������

����� &KRMQRZVNL�00��)HOLV�*LHP]D�$��2OHVLĔVND��&DSLOODURVFRS\���$�UROH�LQ�PRGHUQ�UKHXPD�
WRORJ\��5HXPDWRORJLD���������������������

����� /DPERYD�61��0�OOHU�/DGQHU�8��7KH�UROH�RI�FDSLOODURVFRS\� LQ�GLIIHUHQWLDWLRQ�RI�SULPDU\�
DQG�VHFRQGDU\�5D\QDXG¶V�SKHQRPHQRQ�LQ�UKHXPDWLF�GLVHDVHV��$�UHYLHZ�RI�WKH�OLWHUDWXUH�
DQG�WZR�FDVH�UHSRUWV��5KHXPDWRORJ\�,QWHUQDWLRQDO������������������������

����� &XWROR�0��6XOOL�$��6HFFKL�0(��3DROLQR�6��3L]]RUQL�&��1DLOIROG�FDSLOODURVFRS\� LV�XVHIXO�
IRU�WKH�GLDJQRVLV�DQG�IROORZ�XS�RI�DXWRLPPXQH�UKHXPDWLF�GLVHDVHV��$�IXWXUH�WRRO�IRU�WKH�
DQDO\VLV�RI�PLFURYDVFXODU�KHDUW�LQYROYHPHQW"�5KHXPDWRORJ\�������������LY������

����� +XPEHUW�3��6DLQWKLOOLHU�-�0��0DF�0DU\�6��3HWLWMHDQ�$��&UHLGL�3��$XELQ�)��&DSLOODURVFRS\�
DQG�YLGHRFDSLOODURVFRS\�DVVHVVPHQW�RI�VNLQ�PLFURFLUFXODWLRQ��GHUPDWRORJLF�DQG�FRVPH�
WLF�DSSURDFKHV��-�&RVPHW�'HUPDWRO���������������±����

%LEOLRJUDILD
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����� 5LEHLUR�&)��6LTXHLUD�(%'��+ROOHU�$3��)DEUtFLR�/��6NDUH�7/��3HULXQJXDO�FDSLOODURVFRS\�LQ�
SVRULDVLV��$Q�%UDV�'HUPDWRO����������������±���

����� )UDQ]HFN�8.��%ROOLQJHU�$��+XFK�5��+XFK�$��7UDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�DQG�FDSLOOD�
U\�PRUSKRORJLF�FKDUDFWHULVWLFV�DQG�GHQVLW\�LQ�SDWLHQWV�ZLWK�FKURQLF�YHQRXV�LQFRPSHWHQ�
FH��&LUFXODWLRQ����������������±����

����� 5RVVL�0��&DUSL�$��6NLQ�PLFURFLUFXODWLRQ�LQ�SHULSKHUDO�DUWHULDO�REOLWHUDWLYH�GLVHDVH��%LRPHG�
3KDUPDFRWKHU����������������±����

����� %DMHU�&]DMNRZVND�$��3U]HP\VáDZ�1��0RUIRPHWU\F]QD�DQDOL]D�NUąĪHQLD�ZáRĞQLF]NRZHJR�
Z�NRĔF]\QDFK�JyUQ\FK�X�FKRU\FK�]�QLHGRNUZLHQQ\P�XGDUHP�Py]JX��8GDU�0y]JX�3UREO�
,QWHUG\VF\SOLQDUQH�������������±���

����� 6FKLDYRQ�)��0DIIHL�3��0DUWLQL�&��'H�&DUOR�(��)DLV�&��7RGHVFR�6��L� LQ��0RUSKRORJLF�VWX�
G\� RI� PLFURFLUFXODWLRQ� LQ� DFURPHJDO\� E\� FDSLOODURVFRS\�� -� &OLQ� (QGRFULQRO� 0HWDE��
���������������±���

����� 3D]RV�0RXUD�&&��0RXUD�(*��%UHLWHQEDFK�00'��%RXVNHOD�(��1DLOIROG�FDSLOODURVFRS\�LQ�
K\SRWK\URLGLVP�DQG�K\SHUWK\URLGLVP��%ORRG�IORZ�YHORFLW\�GXULQJ�UHVW�DQG�SRVWRFFOXVLYH�
UHDFWLYH�K\SHUHPLD��$QJLRORJ\����������������±���

����� .DPLĔVN�:LQFLRUHN�*��:LGHRNDSLODURVNRSLD�QRZRF]HVQD�RFHQD�SĊWOL�ZáRĞQLF]NRZ\FK��
&;�1HZV��������������

����� *DOOXFFL�)��5XVVR�5��%XRQR�5��$FDPSRUD�5��0DGULG�(��8RPR�*��,QGLFDWLRQV�DQG�UHVXOWV�
RI�YLGHRFDSLOODURVFRS\�LQ�FOLQLFDO�SUDFWLFH��$GY�0HG�6FL����������������±����

����� *yUVND�$��5XWNRZVND�6DN��/LGLD��0XVLHM�1RZDNRZVND�(��&KODELF]��6áDZRPLU��*yUVNL�6��
:LGHRNDSLODURVNRSLD�áRĪ\VND�RNRáRSD]QRNFLRZHJR�±�XĪ\WHF]QH�QDU]ĊG]LH�Z�GLDJQRVW\�
FH�SDFMHQWyZ�]�PáRG]LHĔF]\P�LGLRSDW\F]Q\P�]DSDOHQLHP�VWDZyZ�]DJURĪRQ\FK�UR]ZR�
MHP�SU]HGZF]HVQ\FK�]PLDQ�PLDĪGĪ\FRZ\FK��3RVWHS�+LJ�0HG�'RVZ�������������±�����

����� /DKLUL�%%��%DJDYDWKLDSSDQ�6�� -D\DNXPDU�7��3KLOLS� -��0HGLFDO� DSSOLFDWLRQV�RI� LQIUDUHG�
WKHUPRJUDSK\��$�UHYLHZ��,QIUDUHG�3K\V�7HFKQRO���������������±����

����� 6LYDQDQGDP�6��$QEXUDMDQ�0��9HQNDWUDPDQ�%��0HQDND�0��6KDUDWK�'��0HGLFDO�WKHUPR�
JUDSK\��$�GLDJQRVWLF�DSSURDFK�IRU�W\SH���GLDEHWHV�EDVHG�RQ�QRQ�FRQWDFW�LQIUDUHG�WKHUPDO�
LPDJLQJ��(QGRFULQH����������������±����

����� =DUR�0��&DQDQL�/��5RELQVRQ�&��%DOELQRW�/��$FKDYDO�0��3ODQWDU�WKHUPRJUDSK\�LV�XVHIXO�LQ�
WKH�HDUO\�GLDJQRVLV�RI�GLDEHWLF�QHXURSDWK\��&OLQLFV������������������±����

����� %KDUDUD�0��&REE�-(��&ODUHPRQW�'-��7KHUPRJUDSK\�DQG�WKHUPRPHWU\�LQ�WKH�DVVHVVPHQW�
RI�GLDEHWLF�QHXURSDWKLF�IRRW��$�FDVH�IRU�IXUWKHULQJ�WKH�UROH�RI�WKHUPDO�WHFKQLTXHV��,QW�-�/RZ�
([WUHP�:RXQGV���������������±����

����� 6]HQWNXWL�$��.DYDQDJK�+6��*UD]LR�6��,QIUDUHG�WKHUPRJUDSK\�DQG�LPDJH�DQDO\VLV�IRU�ELR�
PHGLFDO�XVH��3HULRGLFXP�%LRORJRUXP������������������������

����� $QGHUVRQ�0(��0RRUH�7/��/XQW�0��+HUULFN�$/��7KH�ÄGLVWDO�GRUVDO�GLIIHUHQFH´��$�WKHUPR�
JUDSKLF�SDUDPHWHU�E\�ZKLFK�WR�GLIIHUHQWLDWH�EHWZHHQ�SULPDU\�DQG�VHFRQGDU\�5D\QDXG¶V�
SKHQRPHQRQ��5KHXPDWRORJ\����������������±���



��

����� 5DMDQ�9��9DUJKHVH�%��9DQ�/HHXZHQ�7*��6WHHQEHUJHQ�:��5HYLHZ�RI�PHWKRGRORJLFDO�GH�
YHORSPHQWV�LQ�ODVHU�'RSSOHU�IORZPHWU\��/DVHUV�0HG�6FL����������������±����

����� *U\JOHZVND�%��=QDF]HQLH�PLNURNUąĪHQLD�Z�QDGFLĞQLHQLX�WĊWQLF]\P�L�PRĪOLZRĞFL�MHJR�RFH�
Q\�QD�SRGVWDZLH�EDGDQLD�PLNURXQDF]\QLHQLD�VNyUQHJR��$UW�+\SHUWHQV����������������±
�����

����� 6W�FNHU�0��6WHLQEHUJ�-��0HPPHO�8��$YHUPDHWH�$��+RIIPDQQ�.��$OWPH\HU�3��'LIIHUHQFHV�
LQ�WKH�WZR�GLPHQVLRQDOO\�PHDVXUHG�ODVHU�'RSSOHU�IORZ�DW�GLIIHUHQW�VNLQ�ORFDOLVDWLRQV��6NLQ�
3KDUPDFRO�$SSO�6NLQ�3K\VLRO���������������±����

����� 0QLFK�.��0HWRG\�SRPLDUX�SU]HSá\ZX�NUZL�Z�RUJDQL]PLH�F]áRZLHND��3U� ,QVW�0HFK�*y�
URWZRUX�3$1����������±������±����

����� %RUXFND�.��2FHQD�PLNURNUąĪHQLD�]D�SRPRFą�ODVHURZHM�SU]HSá\ZRPHWULL�GRSSOHURZVNLHM�
X�FKRU\FK�QD�FXNU]\FĊ�W\SX����8QLZHUV\WHW�0HG\F]Q\�3R]QDQLX��������

����� 5RXVWLW�0��%ODLVH�6��0LOOHW�&��&UDFRZVNL�-/��5HSURGXFLELOLW\�DQG�PHWKRGRORJLFDO�LVVXHV�
RI�VNLQ�SRVW�RFFOXVLYH�DQG� WKHUPDO�K\SHUHPLD�DVVHVVHG�E\�VLQJOH�SRLQW� ODVHU�'RSSOHU�
IORZPHWU\��0LFURYDVF�5HV����������������±���

����� 2EHUJ�3��/DVHU�'RSSOHU�IORZPHWU\��&ULW�5HY�%LRPHG�(QJ����������������±����
����� %URZQ�5)5��5LFH�3��%HQQHWW�1-��7KH�XVH�RI�ODVHU�'RSSOHU�LPDJLQJ�DV�DQ�DLG�LQ�FOLQLFDO�PD�

QDJHPHQW�GHFLVLRQ�PDNLQJ�LQ�WKH�WUHDWPHQW�RI�YHVLFDQW�EXUQV��%XUQV����������������±���
����� /MXQJ�3��%RUQP\U�6��6YHQVVRQ�+��:RXQG�KHDOLQJ�DIWHU�WRWDO�HOERZ�UHSODFHPHQW�LQ�UKHX�

PDWRLG�DUWKULWLV�ZRXQG�FRPSOLFDWLRQV�LQ����FDVHV�DQG�ODVHU�GRSSOHU�LPDJLQJ�RI�VNLQ�PL�
FURFLUFXODWLRQ��$FWD�2UWKRS���������������±����

����� 5RVDWR�(��%RUJKHVH�)��3LVDUUL�6��6DOVDQR�)��/DVHU�'RSSOHU�SHUIXVLRQ�LPDJLQJ�LV�XVHIXO�
LQ�WKH�VWXG\�RI�5D\QDXG¶V�SKHQRPHQRQ�DQG�LPSURYHV�WKH�FDSLOODURVFRSLF�GLDJQRVLV��-�
5KHXPDWRO������������������±����

����� /RFNKDUW� -&�� )HUUHOO� :5�� (JDQ� &*�� %DOLQW� 3� 9��� 6WXUURFN� 5'�� 0HWDFDUSRSKDODQJHDO�
-RLQWV� LQ�5KHXPDWRLG�$UWKULWLV�� /DVHU�'RSSOHU� ,PDJLQJ²,QLWLDO� ([SHULHQFH��5DGLRORJ\��
���������������±����

����� 7RRNH� -�� 0LFURYDVFXODU� KDHPRG\QDPLFV� LQ� GLDEHWHV� PHOOLWXV�� &OLQ� 6FL� �/RQG���
��������������±����

����� %ROOLQJHU�$��/HX�$-��+RIIPDQQ�8��)UDQ]HFN�8.��0LFURYDVFXODU�FKDQJHV�LQ�YHQRXV�GLVH�
DVH��$Q�XSGDWH��$QJLRORJ\���������������±����

����� $OOHQ�-��3KRWRSOHWK\VPRJUDSK\�DQG�LWV�DSSOLFDWLRQ�LQ�FOLQLFDO�SK\VLRORJLFDO�PHDVXUHPHQW��
3K\VLRO�0HDV�������������5������

����� %RUXFND�.��1DVNUĊW�'��:�:%��0HWRG\�RFHQ\�PLNURNUąĪHQLD�Z�VNyU]H�X�SDFMHQWyZ�]�FX�
NU]\Fą��'LDEHW�.OLQ���������������±���

����� ýHUQê�9��7XUHN�=��3DĜt]NRYi�5��2UWKRJRQDO�SRODUL]DWLRQ�VSHFWUDO�LPDJLQJ��3K\VLRO�5HV��
��������������±���

����� /XSL�2��6HPHQRYLWFK� ,��7UHX�&��%RXVNHOD�(��2UWKRJRQDO�SRODUL]DWLRQ� WHFKQLTXH� LQ� WKH�
DVVHVVPHQW�RI�KXPDQ�VNLQ�PLFURFLUFXODWLRQ��,QW�-�'HUPDWRO����������������±����
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����� (QILHOG�-��-RQDWKDQ�(��/HDK\�0��,Q�YLYR�LPDJLQJ�RI�WKH�PLFURFLUFXODWLRQ�RI�WKH�YRODU�IR�
UHDUP�XVLQJ�FRUUHODWLRQ�PDSSLQJ�RSWLFDO�FRKHUHQFH�WRPRJUDSK\��FP2&7���%LRPHG�2SW�
([SUHVV��������������������±����

����� 'H�%DFNHU�'��&UHWHXU�-��3UHLVHU�-&��'XERLV�0-��9LQFHQW�-/��0LFURYDVFXODU�EORRG�IORZ�LV�
DOWHUHG�LQ�SDWLHQWV�ZLWK�VHSVLV��$P�-�5HVSLU�&ULW�&DUH�0HG����������������±�����

����� 'H�%DFNHU�'��'XERLV�0-��$VVHVVPHQW�RI�WKH�PLFURFLUFXODWRU\�IORZ�LQ�SDWLHQWV�LQ�WKH�LQWHQ�
VLYH�FDUH�XQLW��&XUU�2SLQ�&ULW�&DUH���������������±���

����� *HQ]HO�%RURYLF]HQ\�2��6WURWJHQ�-��+DUULV�$*��0HVVPHU�.�&)��2UWKRJRQDO�SRODUL]DWLRQ�
VSHFWUDO� LPDJLQJ� �236���D�QRYHO�PHWKRG� WR�PHDVXUH� WKH�PLFURFLUFXODWLRQ� LQ� WHUP�DQG�
SUHWHUP�LQIDQWV�WUDQVFXWDQHRXVO\��3HGLDWU�5HV����������������±����

����� )XMLPRWR�-*��2SWLFDO�FRKHUHQFH�WRPRJUDSK\�IRU�XOWUDKLJK�UHVROXWLRQ�LQ�YLYR�LPDJLQJ��1DW�
%LRWHFKQRO������������������±���

����� )XMLPRWR�-*��3LWULV�&��%RSSDUW�6$��%UH]LQVNL�0(��2SWLFDO�&RKHUHQFH�7RPRJUDSK\��$Q�
(PHUJLQJ�7HFKQRORJ\�IRU�%LRPHGLFDO�,PDJLQJ�DQG�2SWLFDO�%LRSV\��1HRSODVLD����������±
����±����

����� &KPLHODN�=��2SW\F]QD�WRPRJUDILD�NRKHUHQWQD���&]\�WD�PHWRGD�PD�SU]\V]áRĞü"�.DUGLRO�
3RO������������������

����� 1LFRDUă�6��2SWLFDO�&RKHUHQFH�7RPRJUDSK\�LQ�WKH�'LDJQRVLV��0RQLWRULQJ�DQG�7UHDWPHQW�
RI�0DFXODU�'LVRUGHUV��,QW�&RQI�$GY�0HG�+HDO�&DUH�WKURXJK�7HFKQRO����������±���

����� )HUJXVRQ�3HOO�0��+DJLVDZD�6��$Q�HPSLULFDO�WHFKQLTXH�WR�FRPSHQVDWH�IRU�PHODQLQ�ZKHQ�
PRQLWRULQJ�VNLQ�PLFURFLUFXODWLRQ�XVLQJ� UHIOHFWDQFH�VSHFWURSKRWRPHWU\��0HG�(QJ�3K\V��
��������������±����

����� +DUULVRQ�'��+DELO�0��2SWLFDO�PHDVXUHPHQW�RI�WLVVXH�R[\JHQ�VDWXUDWLRQ��,QW�-�/RZ�([WUHP�
:RXQGV���������������±�����

����� /LPD�$��%DNNHU�-��1RQLQYDVLYH�PRQLWRULQJ�RI�SHULSKHUDO�SHUIXVLRQ��:��$SSOLHG�3K\VLRORJ\�
LQ�,QWHQVLYH�&DUH�0HGLFLQH����3K\VLRORJLFDO�5HYLHZV�DQG�(GLWRULDOV��������������������
����

����� /LPD�$��9DQ�%RPPHO�-��6LNRUVND�.��9DQ�*HQGHUHQ�0��.OLMQ�(��/HVDIIUH�(��L�LQ��7KH�UH�
ODWLRQ�RI�QHDU�LQIUDUHG�VSHFWURVFRS\�ZLWK�FKDQJHV�LQ�SHULSKHUDO�FLUFXODWLRQ�LQ�FULWLFDOO\�LOO�
SDWLHQWV��&ULW�&DUH�0HG�����������������±����

����� +DUWZLJ�9��0DULQHOOL�0��*DUJDQL�/��%DUVNRYD�7��7ULYHOOD�0*��&HULQLF�00��L�LQ��7ZR�GLPHQ�
VLRQDO�QHDU�LQIUDUHG�VSHFWURVFRSLF�LPDJLQJ�RI�WKH�KDQG�WR�DVVHVV�PLFURYDVFXODU�DEQRU�
PDOLWLHV�LQ�V\VWHPLF�VFOHURVLV��$�SLORW�VWXG\��-�1HDU�,QIUDUHG�6SHFWURVF�����������������

����� +DUWZLJ�9��0DULQHOOL�0��5RFFR�)��/¶$EEDWH�$��$VVHVVPHQW�RI�PLFURYDVFXODU�IXQFWLRQ�XVLQJ�
QHDU�LQIUDUHG�VSHFWURVFRSLF��'�LPDJLQJ�RI�ZKROH�KDQG�FRPELQHG�ZLWK�YDVFXODU�RFFOXVLRQ�
WHVW��-�0HG�%LRO�(QJ���������������±����

����� &REE�-��&ODUHPRQW�'��1RQLQYDVLYH�0HDVXUHPHQW�7HFKQLTXHV� IRU�0RQLWRULQJ�RI�0LFUR�
YDVFXODU�)XQFWLRQ�LQ�WKH�'LDEHWLF�)RRW��,QW�-�/RZ�([WUHP�:RXQGV���������������±���

����� +HOOPDQQ�0��'RUQLDN�.�'0��2FHQD� IXQNFML� ĞUyGEáRQND�PLNURNUąĪHQLD�X�SDFMHQWyZ�]H�



��

VFKRU]HQLDPL�XNáDGX�VHUFRZR�QDF]\QLRZHJR��&KRU�6HUFD�L�1DF]\Ĕ���������������±����
����� 1HXEDXHU�*HU\N�-��.R]HUD�*0��:ROQLN�%��6]F]\UED�6��1\ND�:0��%LHQLDV]HZVNL�/��'H�

FUHDVHG�UHDFWLYLW\�RI�VNLQ�PLFURFLUFXODWLRQ�LQ�UHVSRQVH�WR�/�DUJLQLQH�LQ�ODWHU�RQVHW�W\SH���
GLDEHWHV��'LDEHWHV�&DUH����������������±���

����� %RGH�%|JHU�60��%|JHU�5+��$OINH�+��+HLQ]HO�'��7VLNDV�'��&UHXW]LJ�$�� L� LQ��/�DUJLQLQH�
LQGXFHV�QLWULF�R[LGH�GHSHQGHQW�YDVRGLODWLRQ�LQ�SDWLHQWV�ZLWK�FULWLFDO�OLPE�LVFKHPLD��$�UDQ�
GRPL]HG��FRQWUROOHG�VWXG\��&LUFXODWLRQ���������������±����

����� %RGH�%|JHU�60��%|JHU�5+��*DOODQG�$��7VLNDV�'��)U|OLFK�-&��/�DUJLQLQH�LQGXFHG�YDVR�
GLODWLRQ� LQ�KHDOWK\�KXPDQV��3KDUPDFRNLQHWLF�SKDUPDFRG\QDPLF� UHODWLRQVKLS��%U�-�&OLQ�
3KDUPDFRO�����������������±����

����� 'HOOHV�&��6FKQHLGHU�03��2HKPHU�6��)OHLVFKPDQQ�(+��6FKPLHGHU�5(��/�DUJLQLQH�LQGX�
FHG�YDVRGLODWLRQ�RI�WKH�UHQDO�YDVFXODWXUH�LV�QRW�DOWHUHG�LQ�K\SHUWHQVLYH�SDWLHQWV�ZLWK�W\SH�
��GLDEHWHV��'LDEHWHV�&DUH�����������������±����

����� +XYHUV�)&��'H�/HHXZ�3:��+RXEHQ�$-+0��'H�+DDQ�&+$��+DPXO\DN�.��6FKRXWHQ�+��L�
LQ��(QGRWKHOLXP�GHSHQGHQW�YDVRGLODWDWLRQ��SODVPD�PDUNHUV�RI�HQGRWKHOLDO�IXQFWLRQ��DQG�
DGUHQHUJLF�YDVRFRQVWULFWRU�UHVSRQVHV�LQ�W\SH���GLDEHWHV�XQGHU�QHDU�QRUPRJO\FHPLF�FRQ�
GLWLRQV��'LDEHWHV�����������������±���

����� .DZDJLVKL�7��0DWVX\RVKL�0��(PRWR�0��7DQLZDNL�+��.DQGD�+��2NXQR�<�� L� LQ�� ,PSDLUHG�
HQGRWKHOLXP�GHSHQGHQW�YDVFXODU�UHVSRQVHV�RI�UHWLQDO�DQG�LQWUDUHQDO�DUWHULHV�LQ�SDWLHQWV�
ZLWK�W\SH���GLDEHWHV��$UWHULRVFOHU�7KURPE�9DVF�%LRO������������������±����

����� 6PXOGHUV�5$��6WHKRXZHU�&'��2OWKRI�&*��YDQ�.DPS�*-��7HHUOLQN�7��GH�9ULHV�30��L�LQ��3OD�
VPD�HQGRWKHOLQ�OHYHOV�DQG�YDVFXODU�HIIHFWV�RI�LQWUDYHQRXV�/�DUJLQLQH�LQIXVLRQ�LQ�VXEMHFWV�
ZLWK�XQFRPSOLFDWHG�LQVXOLQ�GHSHQGHQW�GLDEHWHV�PHOOLWXV��&OLQ�6FL���������������±����

����� 7KRUQH�6��0XOOHQ�0-��&ODUNVRQ�3��'RQDOG�$(��'HDQILHOG�-(��(DUO\�HQGRWKHOLDO�G\VIXQF�
WLRQ�LQ�DGXOWV�DW�ULVN�IURP�DWKHURVFOHURVLV��GLIIHUHQW�UHVSRQVHV�WR�/�DUJLQLQH��-�$P�&ROO�
&DUGLRO����������������±���

������*LXJOLDQR�'��0DUIHOOD�5��9HUUD]]R�*��$FDPSRUD�5��&RSSROD�/��&R]]ROLQR�'�� L� LQ��7KH�
YDVFXODU�HIIHFWV�RI�/�DUJLQLQH�LQ�KXPDQV��7KH�UROH�RI�HQGRJHQRXV�LQVXOLQ��-�&OLQ�,QYHVW��
��������������±���

������*DUK|IHU�*��5HVFK�+��/XQJ�6��:HLJHUW�*��6FKPHWWHUHU�/��,QWUDYHQRXV�DGPLQLVWUDWLRQ�RI�
/�DUJLQLQH�LQFUHDVHV�UHWLQDO�DQG�FKRURLGDO�EORRG�IORZ��$P�-�2SKWKDOPRO����������������±
����

������3HUNR�'��3UHWQDU�2EODN�-��âDERYLþ�0��äYDQ�%��=DOHWHO�0��&HUHEURYDVFXODU�UHDFWLYLW\�WR�
O�DUJLQLQH�LQ�WKH�DQWHULRU�DQG�SRVWHULRU�FHUHEUDO�FLUFXODWLRQ�LQ�PLJUDLQH�SDWLHQWV��$FWD�1HX�
URO�6FDQG�����������������±����

������5RXVWLW�0��&UDFRZVNL�-/��$VVHVVPHQW�RI�HQGRWKHOLDO�DQG�QHXURYDVFXODU�IXQFWLRQ�LQ�KX�
PDQ�VNLQ�PLFURFLUFXODWLRQ��7UHQGV�LQ�3KDUPDFRORJLFDO�6FLHQFHV����������������������

������0RHQV�$/��*RRYDHUWV�,��&ODH\V�0-��9ULQWV�&-��)ORZ�PHGLDWHG�YDVRGLODWLRQ��$�GLDJQRVWLF�
LQVWUXPHQW��RU�DQ�H[SHULPHQWDO�WRRO"�&KHVW������������������±����
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������6HUQp�(+��*DQV�52%��7HU�0DDWHQ�-&��7HU�:HH�30��'RQNHU�$-0��6WHKRXZHU�&'$��&D�
SLOODU\�UHFUXLWPHQW�LV�LPSDLUHG�LQ�HVVHQWLDO�K\SHUWHQVLRQ�DQG�UHODWHV�WR�LQVXOLQ¶V�PHWDEROLF�
DQG�YDVFXODU�DFWLRQV��&DUGLRYDVF�5HV����������������±���

������6HUQp�(+��6WHKRXZHU�&'$��7HU�0DDWHQ�-&��7HU�:HH�30��5DXZHUGD�-$��'RQNHU�$-0��L�
LQ��0LFURYDVFXODU�IXQFWLRQ�UHODWHV�WR�LQVXOLQ�VHQVLWLYLW\�DQG�EORRG�SUHVVXUH�LQ�QRUPDO�VXE�
MHFWV��&LUFXODWLRQ����������������±�����

������0DKp�*��+XPHDX�+HXUWLHU�$��'XUDQG�6��/HIWKHULRWLV�*��$EUDKDP�3��$VVHVVPHQW�RI�VNLQ�
PLFURYDVFXODU�IXQFWLRQ�DQG�G\VIXQFWLRQ�ZLWK�ODVHU�VSHFNOH�FRQWUDVW�LPDJLQJ��&LUF�&DUGLR�
YDVF�,PDJLQJ���������������±����

������&UDFRZVNL�-/��5RXVWLW�0��&XUUHQW�0HWKRGV�WR�$VVHVV�+XPDQ�&XWDQHRXV�%ORRG�)ORZ��$Q�
8SGDWHG�)RFXV�RQ�/DVHU�%DVHG�7HFKQLTXHV��0LFURFLUFXODWLRQ����������������±����

������:RQJ�%-��:LONLQV�%:��+RORZDW]�/$��0LQVRQ�&7��1LWULF�R[LGH�V\QWKDVH� LQKLELWLRQ�GRHV�
QRW�DOWHU�WKH�UHDFWLYH�K\SHUHPLF�UHVSRQVH�LQ�WKH�FXWDQHRXV�FLUFXODWLRQ��-�$SSO�3K\VLRO��
��������������±����

������&UDFRZVNL�-�/��*DLOODUG�%LJRW�)��&UDFRZVNL�&��6RUV�&��5RXVWLW�0��0LOOHW�&��,QYROYHPHQW�
RI�F\WRFKURPH�HSR[\JHQDVH�PHWDEROLWHV� LQ�FXWDQHRXV�SRVWRFFOXVLYH�K\SHUHPLD�LQ�KX�
PDQV��-�$SSO�3K\VLRO�����������������±����

������ +RIIPDQQ�0��1HXEDXHU�*HU\N�-��:LHOLFND�0��.RZDOHF]NR�0��0\ĞOLZLHF�0��%LHQLDV]HZ�
VNL�/��7KH�LPSDFW�RI�DXWRLPPXQH�WK\URLGLWLV�RQ�VNLQ�PLFURFLUFXODWLRQ�LQ�FKLOGUHQ�ZLWK�QRQ�
�FRPSOLFDWHG�W\SH���GLDEHWHV�PHOOLWXV��0LFURYDVF�5HV�������������±����

������ $QWRQLRV�7)��5DWWUD\�)(��6LQJHU�'5��0DUNDQGX�1'��0RUWLPHU�36��0DF*UHJRU�*$��0D�
[LPL]DWLRQ�RI�VNLQ�FDSLOODULHV�GXULQJ�LQWUDYLWDO�YLGHR�PLFURVFRS\�LQ�HVVHQWLDO�K\SHUWHQVLRQ��
FRPSDULVRQ�EHWZHHQ�YHQRXV�FRQJHVWLRQ��UHDFWLYH�K\SHUDHPLD�DQG�FRUH�KHDW�ORDG�WHVWV��
&OLQ�6FL����������������±���

������ 6FKODJHU�2��+DPPHU�$��:LOOIRUW�(KULQJHU�$��)ULWVFK�0��5DPL�0HUKDU�%��6FKREHU�(��L�LQ��
0LFURYDVFXODU�DXWRUHJXODWLRQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV��
'LDEHWRORJLD�����������������±����

������ 6HUQp�(+��*DQV�52%��7HU�0DDWHQ�-&��7DQJHOGHU�*-��'RQNHU�$-0��6WHKRXZHU�&'$��
,PSDLUHG�VNLQ�FDSLOODU\�UHFUXLWPHQW�LQ�HVVHQWLDO�K\SHUWHQVLRQ�LV�FDXVHG�E\�ERWK�IXQFWLRQDO�
DQG�VWUXFWXUDO�FDSLOODU\�UDUHIDFWLRQ��+\SHUWHQVLRQ����������������±����

������1D]]DUR�3��6FKLURVL�*��&OHPHQWH�5��%DWWLVWD�/��6HULR�*��%RQLHOOR�(��L�LQ��6HYHUH�REVWUXF�
WLYH�VOHHS�DSQRHD�H[DFHUEDWHV�WKH�PLFURYDVFXODU�LPSDLUPHQW�LQ�YHU\�PLOG�K\SHUWHQVLYHV��
(XU�-�&OLQ�,QYHVW�����������������±����

������ )URP\�%��/LQJXHJOLD�(��6LJDXGR�5RXVVHO�'��6DXPHW�-/��/D]GXQVNL�0��$VLF��LV�D�QHX�
URQDO�PHFKDQRVHQVRU�IRU�SUHVVXUH�LQGXFHG�YDVRGLODWLRQ�WKDW�SURWHFWV�DJDLQVW�SUHVVXUH�
XOFHUV��1DW�0HG�����������������±���

������ .RwWND�$��$EUDKDP�3��%RXKDQLFN�%��6LJDXGR�5RXVVHO�'��'HPLRW�&��6DXPHW�-/��,PSDLUHG�
3UHVVXUH�,QGXFHG�9DVRGLODWLRQ�DW�WKH�)RRW�LQ�<RXQJ�$GXOWV�ZLWK�7\SH���'LDEHWHV��'LDEH�
WHV����������������±���



��

������ )XFKV�'��'XSRQ�33��6FKDDS�/$��'UDLMHU�5��7KH�DVVRFLDWLRQ�EHWZHHQ�GLDEHWHV�DQG�GHUPDO�
PLFURYDVFXODU�G\VIXQFWLRQ�QRQ�LQYDVLYHO\�DVVHVVHG�E\�ODVHU�'RSSOHU�ZLWK�ORFDO�WKHUPDO�
K\SHUHPLD��$�V\VWHPDWLF�UHYLHZ�ZLWK�PHWD�DQDO\VLV��&DUGLRYDVF�'LDEHWRO�����������������

������0LQVRQ�&7��7KHUPDO�SURYRFDWLRQ�WR�HYDOXDWH�PLFURYDVFXODU�UHDFWLYLW\� LQ�KXPDQ�VNLQ��-�
$SSO�3K\VLRO������������������±����

������$PHULFDQ� 'LDEHWHV� $VVRFLDWLRQ�� &ODVVLILFDWLRQ� DQG� 'LDJQRVLV� RI� 'LDEHWHV�� 'LDEHWHV�
&DUH���������������±����

������'\FN�3-��'HWHFWLRQ��FKDUDFWHUL]DWLRQ��DQG�VWDJLQJ�RI�SRO\QHXURSDWK\��$VVHVVHG�LQ�GLD�
EHWLFV��0XVFOH�1HUYH���������������±����

������6FKZDUW]�*��0XQR]�$��6FKQHLGHU�0)��0DN�5+��.DVNHO�)��:DUDG\�%$�� L� LQ��1HZ�(TX�
DWLRQV�WR�(VWLPDWH�*)5�LQ�&KLOGUHQ�ZLWK�&.'��-�$P�6RF�1HSKURO����������������±����

������/DP�<=��$WNLQVRQ�-.��%LRPHGLFDO�VHQVRU�XVLQJ�WKLFN�ILOP�WHFKQRORJ\�IRU�WUDQVFXWDQHRXV�
R[\JHQ�PHDVXUHPHQW��0HG�(QJ�3K\V����������������±���

������'HQJ�:��'RQJ�;��=KDQJ�<��-LDQJ�<��/X�'��:X�4��L�LQ��7UDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�
�7F32����$�QRYHO�GLDJQRVWLF� WRRO� IRU�SHULSKHUDO�QHXURSDWK\� LQ� W\SH���GLDEHWHV�SDWLHQWV��
'LDEHWHV�5HV�&OLQ�3UDFW�����������������±����

������/DJHUNYLVW� $/�� 6WHQ� *�� 5HGIRUV� 6�� +ROPJUHQ� '�� 5HSHDWHG� EORRG� JDV� PRQLWRULQJ� LQ�
KHDOWK\� FKLOGUHQ� DQG� DGROHVFHQWV� E\� WKH� WUDQVFXWDQHRXV� URXWH�� 3HGLDWU� 3XOPRQRO��
��������������±���

������.HUQLFN�'3��7RRNH�-(��6KRUH�$&��7KH�ELRORJLFDO�]HUR�VLJQDO�LQ�ODVHU�'RSSOHU�IOX[LPHWU\���
2ULJLQV�DQG�SUDFWLFDO�LPSOLFDWLRQV��3IOXJHUV�$UFK�(XU�-�3K\VLRO�����������������±����

������.XU\OLV]\Q�0RVNDO�$��=DU]\FNL�:��'XELFNL�$��=RQQHQEHUJ�$��*yUVND�0��$�VWXG\�RQ�PLFUR�
YDVFXODU�DEQRUPDOLWLHV�LQ�FDSLOODURVFRS\�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV��'LDEH�
WRO�'RĞZLDGF]DOQD�L�.OLQ��������������±�����

������.XU\OLV]\Q�0RVNDO�$��'XELFNL�$��=DU]\FNL�:��=RQQHQEHUJ�$��*yUVND�0��0LFURYDVFXODU�
DEQRUPDOLWLHV�LQ�FDSLOODURVFRS\�FRUUHODWH�ZLWK�KLJKHU�VHUXP�,/����DQG�V(�VHOHFWLQ�OHYHOV�
LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�FRPSOLFDWHG�E\�PLFURDQJLRSDWK\��)ROLD�+LVWRFKHP�&\WR�
ELRO����������������±����

������+RVNLQJ�630��%KDWLD�5��&URFN�3$��:ULJKW�,��6TXDQFH�0/��5HHYHV�*��1RQ�LQYDVLYH�GH�
WHFWLRQ�RI�PLFURYDVFXODU�FKDQJHV�LQ�D�SDHGLDWULF�DQG�DGROHVFHQW�SRSXODWLRQ�ZLWK�W\SH���
GLDEHWHV��$�SLORW�FURVV�VHFWLRQDO�VWXG\��%0&�(QGRFU�'LVRUG�����������������

������:HLVV�0��0LOPDQ�%��5RVHQ�%��=LPOLFKPDQ�5��4XDQWLWDWLRQ�RI�WK\URLG�KRUPRQH�HIIHFW�RQ�
VNLQ�SHUIXVLRQ�E\�ODVHU�'RSSOHU�IORZPHWU\��-�&OLQ�(QGRFULQRO�0HWDE����������������±���

������%DMXN� 1%�� =DOHWHO� .�� *DEHUãþHN� 6�� /HQDVL� +�� +\SHUWK\URLGLVP� LQGXFHG� E\� *UDYHV¶�
GLVHDVH� UHYHUVLEO\� DIIHFWV� VNLQ� PLFURYDVFXODU� UHDFWLYLW\�� &OLQ� +HPRUKHRO� 0LFURFLUF��
��������������±����

������.XQJ�$:&��3DQJ�5:&��-DQXV�('��(OHYDWHG�VHUXP�OLSRSURWHLQ�D��LQ�VXEFOLQLFDO�K\SRWK\�
URLGLVP��&OLQ�(QGRFULQRO��2[I�����������������±���

������+XVVHLQ�:,��*UHHQ�5��-DFREVHQ�':��)DLPDQ�&��1RUPDOL]DWLRQ�RI�K\SHUKRPRF\VWHLQH�
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PLD�ZLWK�/�WK\UR[LQH�LQ�K\SRWK\URLGLVP��$QQ�,QWHUQ�0HG�����������������±����
������0�OOHU�%��7VDNLULV�'$��5RWK�&%��*XJOLHOPHWWL�0��6WDXE�--��0DUEHW�*$��+DHPRVWDWLF�SURIL�

OH�LQ�K\SRWK\URLGLVP�DV�SRWHQWLDO�ULVN�IDFWRU�IRU�YDVFXODU�RU�WKURPERWLF�GLVHDVH��(XU�-�&OLQ�
,QYHVW����������������±���

������;LDQJ�*�'D��+H�<6��=KDR�/6��+RX�-��<XH�/��;LDQJ�+-��,PSDLUPHQW�RI�HQGRWKHOLXP�GH�
SHQGHQW�DUWHULDO�GLODWLRQ�LQ�+DVKLPRWR¶V�WK\URLGLWLV�SDWLHQWV�ZLWK�HXWK\URLGLVP��&OLQ�(QGR�
FULQRO��2[I�����������������±�����

������7DGGHL�6��&DUDFFLR�1��9LUGLV�$��'DUGDQR�$��9HUVDUL�'��*KLDGRQL�/��L�LQ��/RZ�JUDGH�V\VWH�
PLF�LQIODPPDWLRQ�FDXVHV�HQGRWKHOLDO�G\VIXQFWLRQ�LQ�SDWLHQWV�ZLWK�+DVKLPRWR¶V�WK\URLGLWLV��
-�&OLQ�(QGRFULQRO�0HWDE������������������±����

������0LKRU�$��*HUJDU�0��*DEHUVFHN�6��/HQDVL�+��6NLQ�PLFURYDVFXODU�UHDFWLYLW\�LQ�SDWLHQWV�ZLWK�
K\SRWK\URLGLVP��&OLQ�+HPRUKHRO�0LFURFLUF����������������±����

������-|UQHVNRJ�*��%ULVPDU�.��)DJUHOO�%��3URQRXQFHG�VNLQ�FDSLOODU\� LVFKHPLD� LQ� WKH� IHHW�RI�
GLDEHWLF�SDWLHQWV�ZLWK�EDG�PHWDEROLF�FRQWURO��'LDEHWRORJLD����������������±���

������-|UQHVNRJ�*��%ULVPDU�.��)DJUHOO�%��6NLQ�FDSLOODU\�FLUFXODWLRQ�VHYHUHO\�LPSDLUHG�LQ�WRHV�
RI� SDWLHQWV� ZLWK� ,''0�� ZLWK� DQG� ZLWKRXW� ODWH� GLDEHWLF� FRPSOLFDWLRQV�� 'LDEHWRORJLD��
��������������±����

������7LELULoi�(��5RGULJXHV�(��&REDV�5$��*RPHV�0%��(QGRWKHOLDO�IXQFWLRQ�LQ�SDWLHQWV�ZLWK�W\SH�
��GLDEHWHV�HYDOXDWHG�E\�VNLQ�FDSLOODU\�UHFUXLWPHQW��0LFURYDVF�5HV����������������±����

������7LELULoD� (�� 5RGULJXHV� (�� &REDV� 5�� *RPHV� 0%�� ,PSDLUPHQW� RI� VNLQ� FDSLOODU\� UHFUXLW�
PHQW�SUHFHGHV�FKURQLF�FRPSOLFDWLRQV�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV��5HY�'LDEHW�6WXG��
������������±���

������+XUNV�5��(LVLQJHU�0-��*RRYDHUWV�,��YDQ�*DDO�/��9ULQWV�&��:H\OHU�-��L�LQ��(DUO\�(QGRWKHOLDO�
'\VIXQFWLRQ�LQ�<RXQJ�7\SH���'LDEHWLFV��(XU�-�9DVF�(QGRYDVF�6XUJ����������������±���

������*DVVHU�3��%HUJHU�:��1DLOIROG�9LGHRPLFURVFRS\�DQG�/RFDO�&ROG�7HVW�LQ�7\SH�,�'LDEHWLFV��
$QJLRORJ\����������������±�����

������)RUVW�7��3IXW]QHU�$��.XQW�7��3RKOPDQQ�7��6FKHQN�8��%DXHUVDFKV�5��L�LQ��6NLQ�PLFURFLUFX�
ODWLRQ�LQ�SDWLHQWV�ZLWK�7\SH�,�GLDEHWHV�ZLWK�DQG�ZLWKRXW�QHXURSDWK\�DIWHU�QHXURYDVFXODU�
VWLPXODWLRQ��&OLQ�6FL����������������±����

������3D]RV�0RXUD�&&��0RXUD� (*�� %RXVNHOD� (�� 7RUUHV�)LOKR� ,3�� %UHLWHQEDFK�00��1DLOIROG�
FDSLOODURVFRS\� LQ� GLDEHWHV�PHOOLWXV��PRUSKRORJLFDO� DEQRUPDOLWLHV� DQG� UHODWLRQVKLS�ZLWK�
PLFURDQJLRSDWK\��%UD]�-�0HG�%LRO�5HV����������������±����

������.DPLQVND�:LQFLRUHN�*��'HMD�*��3RODĔVND�-��-DURV]�&KRERW�3��'LDEHWLF�PLFURDQJLRSDWK\�
LQ�FDSLOODURVFRSLF�H[DPLQDWLRQ�RI�MXYHQLOHV�ZLWK�GLDEHWHV�W\SH����3RVWHS\�+LJ�0HG�'RVZ��
��������������±���

������&LVáR�0��:ąVLNRZD�5��,ZDQLFND�=��:RMDNLHZLF]�5��6DMHZLF]�(��5HVXOWV�RI�FDSLOODURVFRS\�
RI�QDLO�SODWH�LQ�FKLOGUHQ�ZLWK�GLDEHWHV��3HGLDWU�3RO�������������±����

������.XU\OLV]\Q�0RVNDO�$��=DU]\FNL�:��'XELFNL�$��0RVNDO�'��.RV]W\áD�+RMQD�%��+U\QLHZLF]�$��
&OLQLFDO�XVHIXOQHVV�RI�YLGHRFDSLOODURVFRS\�DQG�VHOHFWHG�HQGRWKHOLDO�FHOO�DFWLYDWLRQ�PDU�
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NHUV�LQ�SHRSOH�ZLWK�7\SH���GLDEHWHV�PHOOLWXV�FRPSOLFDWHG�E\�PLFURDQJLRSDWK\��$GY�0HG�
6FL����������������±����

������)DKULJ�&��%UHLWLQJHU�/��+HLGULFK�+��9LWDO�FDSLOODU\�PLFURVFRSLF�ILQGLQJV�LQ�WKH�QDLOIROG�RI�
SDWLHQWV�ZLWK�GLDEHWHV�PHOOLWXV��9DVD����������������±����

������7RRNH�-(��/LQV�3(��2VWHUJUHQ�-��)DJUHOO�%��6NLQ�0LFURYDVFXODU�$XWRUHJXODWRU\�5HVSRQ�
VHV�LQ�7\SH�,�'LDEHWHV��WKH�,QIOXHQFH�RI�'XUDWLRQ�DQG�&RQWURO��,QW�-�0LFURFLUF�&OLQ�([S��
�������������±����

������7UDSS�5*��6ROHU�1*��6SHQFHU�*UHHQ�*��1DLOIROG�FDSLOODURVFRS\�LQ�W\SH�,�GLDEHWLFV�ZLWK�
YDVFXORSDWK\�DQG�OLPLWHG�MRLQW�PRELOLW\��-�5KHXPDWRO����������������±����

������/DGHLD�$0��/DGHLD�)URWD�&��3LQKR�/��6WHIDQHOOL�(��$GDQ�/��(QGRWKHOLDO�G\VIXQFWLRQ�LV�FRU�
UHODWHG�ZLWK�PLFURDOEXPLQXULD�LQ�FKLOGUHQ�ZLWK�VKRUW�GXUDWLRQ�W\SH���GLDEHWHV��'LDEHWHV�
&DUH�����������������±����

������+HUQ�6��0RUWLPHU�36��9LVXDOL]DWLRQ�RI�GHUPDO�EORRG�YHVVHOV���&DSLOODURVFRS\��&OLQ�([S�
'HUPDWRO��������������������

������.HOO\�5��3HDUVH�5��%XOO�5��/HYHTXH�-��GH�5LJDO�-��0RUWLPHU�3��7KH�HIIHFWV�RI�DJLQJ�RQ�WKH�
FXWDQHRXV�PLFURYDVFXODWXUH��-�$P�$FDG�'HUPDWRO����������������±����

������3LRWWR�'3��6HNL\DPD�-��.D\VHU�&��<DPDGD�0��/HQ�&$��7HUUHUL�07��1DLOIROG�YLGHRFDSLO�
ODURVFRS\�LQ�KHDOWK\�FKLOGUHQ�DQG�DGROHVFHQWV��'HVFULSWLRQ�RI�QRUPDO�SDWWHUQV��&OLQ�([S�
5KHXPDWRO���������������������±���

������6FKODJHU�2��*LXUJHD�$��+DPPHU�$��&KDUZDW�5HVO�6��0DUJHWD�&��0XHOOHU�0��L�LQ��,PSDFW�
RI�DJH�DQG�JHQGHU�RQ�PLFURYDVFXODU�IXQFWLRQ��(XU�-�&OLQ�,QYHVW����������������±����

������*ROVWHU�+��+\OOLHQPDUN�/��/HGLQ�7��/XGYLJVVRQ�-��6M|EHUJ�)��,PSDLUHG�PLFURYDVFXODU�IXQF�
WLRQ�UHODWHG�WR�SRRU�PHWDEROLF�FRQWURO�LQ�\RXQJ�SDWLHQWV�ZLWK�GLDEHWHV��&OLQ�3K\VLRO�)XQFW�
,PDJLQJ����������������±���

������.KDQ�)��(OKDGG�7$��*UHHQH�6$��%HOFK�--)��,PSDLUHG�VNLQ�PLFURYDVFXODU�IXQFWLRQ�LQ�FKLOG�
UHQ��DGROHVFHQWV��DQG�\RXQJ�DGXOWV�ZLWK�W\SH�,�GLDEHWHV��'LDEHWHV�&DUH����������������±
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������5HQGHOO�0��%HUJPDQ�7��2¶'RQQHOO�*��'UREQ\�(��%RUJRV�-��%RQQHU�5)��0LFURYDVFXODU�EOR�
RG�IORZ��YROXPH��DQG�YHORFLW\�PHDVXUHG�E\�ODVHU�'RSSOHU�WHFKQLTXHV�LQ�,''0��'LDEHWHV��
��������������±����

������+DXVHU�&-��.OHLQ�65��0HKULQJHU�&0��$SSHO�3��6KRHPDNHU�:&��$VVHVVPHQW�RI�SHUIXVLRQ�
LQ�WKH�GLDEHWLF�IRRW�E\�UHJLRQDO�WUDQVFXWDQHRXV�R[LPHWU\��'LDEHWHV����������������±����

������%DXHUVDFKV�5��6KDZ�6��=HLGOHU�$��0HLVHOPDQ�+��5HG�EORRG�FHOO�DJJUHJDWLRQ�DQG�EORRG�
YLVFRHODVWLFLW\� LQ�SRRUO\�FRQWUROOHG�7\SH���GLDEHWHV�PHOOLWXV��&OLQ�+HPRUKHRO�0LFURFLUF��
�������������±����

������5HQGHOO�0��)R[�0��.QR[�6��/DVWRYLFD�-��.LUFKDLQ�:��0HLVHOPDQ�+-��(IIHFWV�RI�JO\FHPLF�
FRQWURO�RQ�UHG�FHOO�GHIRUPDELOLW\�GHWHUPLQHG�E\�XVLQJ�WKH�FHOO�WUDQVLW�WLPH�DQDO\]HU��-�/DE�
&OLQ�0HG�����������������±���

������%RXOWRQ�$-0��6FDUSHOOR�-+%��:DUG�-'��9HQRXV�R[\JHQDWLRQ�LQ�WKH�GLDEHWLF�QHXURSDWKLF�
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IRRW��(YLGHQFH�RI�DUWHULRYHQRXV�VKXQWLQJ"�'LDEHWRORJLD��������������±���
������.RFK�&��&KDXYH�(��&KDXGUX�6��/H�)DXFKHXU�$��-DTXLQDQGL�9��0DKp�*��([HUFLVH�WUDQ�

VFXWDQHRXV�R[\JHQ�SUHVVXUH�PHDVXUHPHQW�KDV�JRRG�VHQVLWLYLW\�DQG�VSHFLILFLW\�WR�GHWHFW�
ORZHU�H[WUHPLW\�DUWHULDO�VWHQRVLV�DVVHVVHG�E\�FRPSXWHG�WRPRJUDSK\�DQJLRJUDSK\��0HG�
�8QLWHG�6WDWHV���������������������

������1LVKLR�+��0LQDNDWD�.��.DZDJXFKL�$��.XPDJDL�0�� ,NHGD�7��6KLPL]X�$�� L� LQ��7UDQVFXWD�
QHRXV� R[\JHQ� SUHVVXUH� DV� D� VXUURJDWH� LQGH[� RI� ORZHU� OLPE� DPSXWDWLRQ�� ,QW� $QJLRO��
��������������±����

������(ZDOG�8��7XYHPR�7��5HGXFHG�9DVFXODU�5HDFWLYLW\�LQ�'LDEHWLF�&KLOGUHQ�DQG�,WV�5HODWLRQ�WR�
'LDEHWLF�&RQWURO��$FWD�3DHGLDWULFD���������������±����

������GH�0HLMHU�9(��YDQ¶W�6DQW�+3��6SURQN�6��.XVWHUV�)-��GHQ�+RHG�37��5HIHUHQFH�YDOXH�RI�
WUDQVFXWDQHRXV� R[\JHQ�PHDVXUHPHQW� LQ� GLDEHWLF� SDWLHQWV� FRPSDUHG�ZLWK� QRQGLDEHWLF�
SDWLHQWV��-�9DVF�6XUJ����������������±���

������,LQR�.��<RVKLQDUL�0��'RL�<��6KLQRKDUD�1��,ZDVH�0��)XMLVKLPD�0��5HGXFHG�WLVVXH�R[\JHQD�
WLRQ�DQG�LWV�UHYHUVLELOLW\�E\�JO\FHPLF�FRQWURO�LQ�GLDEHWLF�SDWLHQWV��'LDEHWHV�5HV�&OLQ�3UDFW��
��������������±���

������=LPQ\�6��'HVVHO�)��(KUHQ�0��3IRKO�0��6FKDW]�+��(DUO\�GHWHFWLRQ�RI�PLFURFLUFXODWRU\�LP�
SDLUPHQW�LQ�GLDEHWLF�SDWLHQWV�ZLWK�IRRW�DW�ULVN��'LDEHWHV�&DUH������������������±���

������)DJKHU�.��.DW]PDQ�3��/|QGDKO�0��7UDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�DV�D�SUHGLFWRU�IRU�
VKRUW�WHUP�VXUYLYDO�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�IRRW�XOFHUV��D�FRPSDULVRQ�ZLWK�
DQNOH±EUDFKLDO�LQGH[�DQG�WRH�EORRG�SUHVVXUH��$FWD�'LDEHWRO����������������±���

������%UHXHU�+�฀:�0��%UHXHU�-��%HUJHU�0��7UDQVFXWDQHRXV�R[\JHQ�SUHVVXUH�PHDVXUHPHQWV�
LQ�W\SH�,�GLDEHWLF�SDWLHQWV�IRU�HDUO\�GHWHFWLRQ�RI�IXQFWLRQDO�GLDEHWLF�PLFURDQJLRSDWK\��(XU�
-�&OLQ�,QYHVW����������������±���

������5DLOWRQ�5��1HZPDQ�3��+LVORS�-��+DUURZHU�$'%��5HGXFHG�WUDQVFXWDQHRXV�R[\JHQ�WHQVLRQ�
DQG� LPSDLUHG�YDVFXODU� UHVSRQVH� LQ� W\SH��� �LQVXOLQ�GHSHQGHQW��GLDEHWHV��'LDEHWRORJLD��
��������������±���

������-RUJHQVHQ�5*��5XVVR�/��0DWWLROL�/��0RRUH�:�9��(DUO\�GHWHFWLRQ�RI�YDVFXODU�G\VIXQFWLRQ�
LQ�W\SH�,�GLDEHWHV��'LDEHWHV����������������±���

������5RGULJXHV�/0��&RQWUHLUDV�3LQWR�3��/HDO�$��7UDQVFXWDQHRXV�IORZ�UHODWHG�YDULDEOHV�PHDVX�
UHG�LQ�YLYR��7KH�HIIHFWV�RI�JHQGHU��%0&�'HUPDWRO������������

������2UHQVWHLQ�$��0D]NHUHWK�5��7VXU�+��0DSSLQJ�RI�WKH�KXPDQ�ERG\�VNLQ�ZLWK�WKH�WUDQVFXWD�
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