
 

 

 

 

 

 

 

 

 

 

 

 

.LWDEX�FKD�PVLQJL�NZD�ZDVRPDML�ZD�DZDOL� /XJKD�\D�.LEXUXQJH 

6RPLQHH�%XUXQJDLVRR� 
 



6RPLQHH�%XUXQJDLVRR� 

7XVRPH�.LEXUXQJH� 

 

.LWDEX�FKD�$ZDOL�NZD�.LEXUXQJH�DPEDFKR�NLWDWXPLZD�QD� 

PZDQDIXQ]L�DX�PZDQDIXQ]L�SDPRMD�QD�PZDOLPX� 

:DDQGLVKL��7LPX�\D�6,/� 

8VKDXUL�NXWRND�NZD�6DPVRQ�-RVHSK�%LLUD�	�0DJGDOHQD�-DFNVRQ 

0LFKRUR�LPHFKRUZD�QD�$GDPX�3HWHU�%LLUD��$EGLODWLIX�6DOXPX� 

'HQJX��.DVLPLOD�*DEULHOL��0FK��$PRV�(OLDV�-XPEH��7KRPDV�.��

1DKKDGRR��:LOVRQ�6DNL��$GDPX�%DNDUL�6DLGL�QD�/L]�7KRPVRQ� 

 

0LFKRUR�PLQJLQH�LPHWRND�,QWHUQDWLRQDO�,OOXVWUDWLRQV� 
&'��������6,/�,QWHUQDWLRQDO�/LWHUDF\�'HSDUWPHQW 

 

+DGLWKL�]D�0LOD�QD�'HVWXUL�]LPHDQGLNZD�QD�0FK��$PRV 

(OLDV�-XPEH�QD�6DORPH�%RR�D� 

7ROHR�OD�1QH 

 

��6,/�,QWHUQDWLRQDO������ 



 

 

-LQVL�\D�NXWXPLD�NLWDEX�KLNL 
 .LWDEX�KLNL�NLPHDQGLNZD�PDKVXVL�NZD�DMLOL�\D�:DEXUXQJH�

ZDQDRSHQGD�NXMLIXQ]D�MLQVL�\D�NXVRPD�QD�NXDQGLND�OXJKD�\DR��0WX�

\H\RWH�DPED\H�DOL\HMLIXQ]D�MLQVL�\D�NXVRPD�QD�NXDQGLND�OXJKD�\D�

.LVZDKLOL��DQDZH]D�NXNLWXPLD�NLWDEX�KLNL�QD�EDDGD�\D�NXSDWD�

PDVRPR�PDFKDFKH�SLD�DWDZH]D�NXMXD�MLQVL�\D�NXVRPD�QD�NXDQGLND�

.LEXUXQJH� 

 .LWDEX�KLNL�NLQD�PDVRPR�����.LOD�VRPR�OLPHDQ]D�QD�PDHOH]R�

PDIXSL�MXX�\D�KHUX˚�IXODQL��%DDGD�\D�PDHOH]R�KD\R�NXQD�PLIDQR�\D�

.LEXUXQJH�\HQ\H�KHUX˚�KL]R��8NLVKLQGZD�NXVRPD�PDQHQR�KD\R��

NXQD�WDIVLUL�\DNH�NZD�OXJKD�\D�.LVZDKLOL�LOL�NXNXVDLGLD�NXJXQGXD�

PDDQD�\DNH��%DDGD�\D�NX]RHD�NXVRPD�PDQHQR�KD\R�NZD�.LEXUXQJH�

NXQD�QDIDVL�]LOL]RDFKZD�ZD]L�]HQ\H�PLVWDUL�NZHQ\H�NLOD�VRPR��LOL�

XZH]H�NXIDQ\D�PD]RH]L�\D�NXDQGLND�.LEXUXQJH��8VLZH�QD�ZDVLZDVL�

NXDQGLND�NZHQ\H�NLWDEX�KLNL��NLPHWHQJHQH]ZD�NZD�ND]L�KLL��1L�

GDIWDUL�ODNR� 

 0ZLVKRQL�PZD�NLWDEX�KLNL�NXQD�PDMLEX�\D�PD]RH]L�\RWH��

%DDGD�\D�NXIDQ\D�]RH]L�OD�VRPR�IXODQL�XQDZH]D�NXDQJDOLD�KDSR�QD�

NXVDKLKLVKD�ND]L�\DNR��8VLDQJDOLH�NDEOD�\D�NXPDOL]D�PD]RH]L�\DNR��

8NLDQJDOLD�PDSHPD�KXWDMLIXQ]D�FKRFKRWH� 



 .XQD�NLWDEX�NLQJLQH�DPEDFKR�NLWDNXVDLGLD�NXMLIXQ]D�]DLGL�

NXKXVX�MLQVL�\D�NXDQGLND�.LEXUXQJH��.LWDEX�KLFKR�NLQDLWZD��

´*L\DDGLPLLVD\�JX�+DQGLNLUX�JX�%XUXQJDLVRRµ�DX��´0ZRQJR]R�ZD�

0ZDQGLVKL�ZD�.LEXUXQJHµ��8NLWDND�QDNDOD�\D�NLWDEX�KLFKR��

XZDVLOLDQH�QD�2˚VL�\D�6,/�KXGXPD�\D�OXJKD�*RLPD��.RQGRD��QD�

'RGRPD�DQZDQL�\HWX�LPHDQGLNZD�KDSR�FKLQL� 

6KXNUDQL 

7XQDWDND�NXWRD�VKXNUDQL�NZD�KDZD�ZDWX�DPEDR�ZDOLWXVDLGLD�

NXWD\DULVKD�QD�NXWXQJD�NLWDEX�KLNL��KDVD�6DPVRQ�-RVHSK�%LLUD�QD�

0DJGDOHQD�-DFNVRQ�DPEDR�ZDOLVDKLKLVKD�PXVZDGD�ZD�NLWDEX�KLNL��

7XQDZDVKXNXUX�NZD�PDSHQGHNH]R�QD�XVKDXUL�ZDR�P]XUL� 

0DRQL�DX�PDSHQGHNH]R�\DNR 

8NLNXWD�NRVD�ORORWH�QGDQL�\D�NLWDEX�KLNL��DX�XNLZD�QD�VZDOL�DX�

SHQGHNH]R�ORORWH�DX�XNLKLWDML�QDNDOD�Q\LQJLQH�\D�NLWDEX�KLNL��QDRPED�

XZDVLOLDQH�QD� 

$QQD�6DLQL��2˚VL�\D�+XGXPD�\D�/XJKD�\D�.LEXUXQJH�*RLPD$QZDQL�

\D�3RVWD��6�/�3������6,/��.RQGRD� 

$X�2˚VL�\D�/XJKD��.RQGRD�PMLQL��NDULEX�QD�&KRND�*HVWL� 



6RPR�OD�� 
 

8OLVKDMLIXQ]D�MLQVL�\D�NXVRPD�QD�NXDQGLND�.LVZDKLOL��6DVD�XNLSHQGD�

NXMLIXQ]D�.LEXUXQJH�NXWDFKXNXD�PDVDD�PDFKDFKH�WX��+DSR�FKLQL�

NXQD�PDQHQR�\D�.LEXUXQJH�DPED\R�WD\DUL�XQDZH]D�NX\DVRPD��

+HUX˚�]LIXDWD]R�XPHVKDMLIXQ]D�WD\DUL��NZD�PIDQR��D��E��G��J��L��P��Q��

U��V��X� 

 

 

 
 
 

PDUD 
  .LEXUXQJH    .LVZDKLOL 

  PDUD     Q\XPED 

  VDJD     NLFKZD 

  GDED     PNRQR 

  GLQX     DVDOL 

  PLEL     NXPL 

  GDJDUD    PJXX 

  DPDVL     XVLNX 
ϭ 



-DULEX�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD�QHQR�OD�

.LVZDKLOL��+HUX˚�\D�NZDQ]D�\D�NLOD�QHQR�OD�.LEXUXQJH�

LPHVKDDQGLNZD� 

 DVDOL    GLQX   

 NXPL    P   

 NLFKZD   V   

 Q\XPED   P   

 PJXX    G   

 PZDOL    G   

 KDEDUL    J   

 PLPL    D   

 MLQD    X   

 PWXQJL   V   

 

+RQJHUD��8PHVKDDQ]D�NXDQGLND�.LEXUXQJH��(QGHOHD�QD�PDVRPR� 

\DIXDWD\R�QD�XWDIDXOX�NDELVD�NXVRPD�QD�NXDQGLND�.LEXUXQJH� 

 

�8QDZH]D�NXWXPLD�´*L\DDGLPLLVD\�JX�+DQGLNLUX�JX�%XUXQJDLVRR�µ�

\DDQL�´0ZRQJR]R�ZD�0ZDQGLVKL�ZD�.LEXUXQJH�µ�NDPD�PVDLGL]L�

ZDNR��.XQD�PDHOH]R�]DLGL�NXKXVX�OXJKD�\DNR�NZHQ\H�NLWDEX�KLFKR�� 

Ϯ 



6RPR�OD�� 
6DVD�WXRQJH]H�KHUX˚�]DLGL�DPED]R�XQD]LMXD��H��I��K��M��N��O��R��S��W��Z��

\� 

 

 

)DOD 

  .LEXUXQJH�   .LVZDKLOL 

  IDOD    QJR]L 

  KRWX    PWRWR�ZD�NLNH 

  WDPL    WDWX 

  \RQGX    ND]L 

  NHEDEX   PD˚JD 

  NRUL    PZDND 

  WLSD    XGRQJR��PFKDQJD� 

  ERQGD    VKLPR 

  \HGH \DGH   NXOH 

  ZDND    Q\LQJLQH 

  MXPDWL    ZLNL�KLL ϯ 



)DQ\D�]RH]L�OD�NXMD]D�PDQHQR�KDSR�FKLQL� 

 

�� PD˚JD     N�B�B�B�B�B�B 

�� MRJRR     N�B�B�B�B�B�B 

�� Q\XPED     P�B�B�B�B�B�B 

�� VKLPR     E�B�B�B�B�B�B 

�� XVROR     W�B�B�B�B�B�B 

�� QJR]L     B�B�B�B�B�B�B 

�� PRWRWR�ZD�NLNH   B�B�B�B�B�B�B 

�� 0ZLQJLQH��PZDQDPNH�  Z�B�B�B�B�B�B 

�� PWXQJL     �B�B�B�B�B�B�B 

��� PJXX     G�B�B�B�B�B�B 

��� ND]L     \�B�B�B�B�B�B� 

��� WDWX     B�B�B�B�B�B�B� 

ϰ 



6RPR�OD�� 

7HQD�NXQD�KHUX˚�]LQJLQH�NDWLND�.LVZDKLOL�DPED]R�XPHVKD]L]RHD��

\DDQL��JZ��NZ��NK��Q\��FK��,QJDZD�KHUX˚�KL]R�]LQDDQGLNZD�NZD� 

KHUX˚�PELOL��]LQDZDNLOLVKD�VDXWL�PRMD�WX��6DXWL�FK�KXWRNHD�PDUD�

FKDFKH�NDWLND�.LEXUXQJH�QD�NZD�NDZDLGD�LQDWXPLND�NZD�PDQHQR�

\DOL\RNRSZD�NXWRND�NZHQ\H�.LVZDKLOL��N�P��FKXSDD��6DXWL�NK� 

LQDWRNHD�NZD�QDGUD�VDQD�NDWLND�.LVZDKLOL��ODNLQL�LQDWXPLND�VDQD�

NDWLND�.LEXUXQJH��3DPRMD�QD�KHUX˚�NK�NXQD�VDXWL�Q\LQJLQH�NDWLND�

.LEXUXQJH�DPED\R�LQDZDNLOLVKZD�QD�NKZ��+HUX˚�KLL�KDLSR�NDWLND�

.LVZDKLOL�ODNLQL�LQDWRNHD�PDUD�Q\LQJL�NDWLND�.LEXUXQJH� 

 

6RPD�PDQHQR�\DIXDWD\R�\HQ\H�KHUX˚�KL]R� 

 

 

 

 

 

 

JZHUHWL 
ϱ 



  .LEXUXQJH�  .LVZDKLOL 

  JZHUHWL   PEX]L�GXPH 

  NKDSX    NRVKR 

  \DNZD\   QJ
RPEH 

  Q\HUDZ   QJH 

  FKXSDD   FKXSD 

  NKZD\OD   PWRWR�ZD�NLNH 

  VDNKXUX   NXWZDQJD 

 

)DQ\D�]RH]L�OLIXDWDOR�NZD�NXMD]D�QDIDVL�]LOL]RDFKZD�ZD]L� 

NRVKR     NKDSX 

PWRWR�ZD�NLNH   BBBBD\OD 

QJ
RPEH    \DBBBD\ 

PEX]L�GXPH    BBBHUHWL 

FKXSD     BBBXSDD 

NXVLNLOL]D    DBBBDPLVX 

QJH     BBBHUDZ 

 

ϲ 



6RPR�OD�� 
.XQD�VDXWL�]LQJLQH�NDWLND�.LVZDKLOL�DPED]R�KXDQGLNZD�WRIDXWL�

NDWLND�.LEXUXQJH��.DWLND�.LVZDKLOL�NXQD�VDXWL�DL��HL��RL�QD�DR��N�P��

FKDL��EHL��NRURERL�QD�XEDR��.DWLND�.LEXUXQJH�NXQD�VDXWL�

]LQD]RIDQDQD�NLDVL�QD�KL]R�]D�.LVZDKLOL�ODNLQL�]LQDDQGLNZD�WRIDXWL��

\DDQL�D\��H\��R\��QD�DZ��$QJDOLD�PDQHQR�\DIXDWD\R�\DOLY\RDQGLNZD� 

 

/DJDED\ 
.LEXUXQJH�   .LVZDKLOL 

  ODJDED\   FKXQJX�FKD�NXOLD�PERJD 

  PDND\    ZDQ\DPD�ZD�SRULQL 

  WLJD\    ZDQDZDNH 

  \DNZD\   QJ
RPEH 

  RGD\    XGR 

  SXPEXMD\   Q\XNL�GXPH��ZHQJL� 

  SDVOL\H\   VL\R�ZHQ\HZH 

  4RULLGL\H\   KDZDQD�FKDNXOD 

  JR\    \DQJX 

  DZ    QJ
RPEH�GXPH 

  GDZ    WHPER 

  Q\HUDZ   QJH� ϳ 



-DULEX�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD�QHQR�OD�

.LVZDKLOL� 

ZDQDZDNH    WLJD\ 

 

\DQJX     J 

QJ
RPEH�GXPH   D 

DQJD     U 

ZDQ\DPD�ZD�SRULQL   P 

PWRWR�ZD�NLXPH   Q 

QLQ\L     X 

QJH     Q\ 

6L\R�ZHQ\HZH   S 

ϴ 



6RPR�OD�� 
.LVZDKLOL�NLQD�LUDEX��YRNDOL�����ODNLQL�.LEXUXQJH�NLQD�LUDEX����� 

.LEXUXQJH�NLQDWRIDXWLVKD�LUDEX�IXSL��LUDEX�QGHIX�QD�LUDEX�]HQ\H�

SXP]L�LQD\RSLWLD�SXDQL��.ZHQ\H�VRPR�KLOL�WXWDMLIXQ]D�MLQVL�\D�

NXDQGLND�LUDEX�QGHIX�QD�NX]LWRIDXWLVKD�QD�LUDEX�IXSL� 

,UDEX�IXSL� D��H��L��R��X�� 

,UDEX�QGHIX� DD��HH��LL��RR��XX 

  DDࢮ��HHࢮ��Lο  ࢮ��XXࢮ��RRࢮ

6RPD�PDQHQR�\DIXDWD\R�MLQVL�\DOLY\RDQGLNZD��8QDSR\DWDPND�MDULEX�

NXVLNLOL]D�WRIDXWL�NDWL�\D�PDQHQR�\HQ\H�LUDEX�IXSL�QD�\DOH�\HQ\H� 

LUDEX�QGHIX� 

 

 

 

.LEXUXQJH� .LVZDKLOL  .LEXUXQJH�  .LVZDKLOL 

LOD  MLFKR   DDUDD   PEX]L 

LODD  PDFKR  DID   PGRPR 

HDD  PDVLNLR  KDGHH   PZDQDPNH 

HHD  VLNLR   \HGH�\DGH  NXOH 

LQD�  \H\H   XXULL   SDQ]L 

 
ϵ 



LLQDD  GHQL   NRUL   PZDND 

REX  PLQLQJD��DLQD� NRRORR  MHPEH 

RRQX  NLEX\X��DLQD� ERVRURR  XZHOH 

XUXQJD SXD   PDJLLGXX  NXQL 

XXUL\D  Q\RQJD  \RQGX   ND]L 

ϭϬ 



)DQ\D�PD]RH]L�NZD�NXDQGLND�LUDEX�IXSL�QD�LUDEX�QGHIX�NZHQ\H�

PDQHQR�\DIXDWD\R� 

MLQD   XPD    PDFKR�BBBOBBB 

SRSR   NBBUBBBNBBUBB  VLNLR�BBBBBB 

PRMDPRMD  OBBOBBBOBBBOBB  Q\RND�GBBBVBB 

PZDND  NBBUBBB   SDQ]LBBBUBBB 

XZHOH   EBBBVBBBUBBB  MHPEH�NBBBOBBB 

 

6DVD�NXQD�PD]LQJLUD�IXODQL�DPEDSR�WXQDDQGLND�LUDEX�IXSL�WX��

LQJDZD�PDWDPVKL�\DNH�QL�QGHIX��$QJDOLD�PDQHQR�\DIXDWD\R��

8WDJXQGXD�NZDPED�QGDQL�\D�PDQHQR�KD\R�NXQD�P�DX�Q��VDXWL�KL\R�

KXLWZD�¶QD]DOL·��KDODIX�NRQVRQDQWL�Q\LQJLQH��NP��PS��PI��QG��QFK��

QN��QV��QW��,UDEX�]LQD]RWDQJXOLD�QD�VDXWL�KL]R��\DDQL�NRQVRQDQWL�

]LQD]RWDQJXOLZD�QD�QD]DOL��KXWDPNZD�QGHIX�NLOD�PDUD��.ZD�VDEDEX�

KL\R�VL\R�OD]LPD�NX]LDQGLND�QGHIX�NZD�VDEDEX�NLOD�0EXUXQJH�DWDMXD�

WX�NZDPED�NDEOD�\D�VDXWL�KL]R�LUDEX�]LWDPNZH�QGHIX�
 

 

 .LEXUXQJH�  .LVZDKLOL 

 JRPSD\  PZDPED �VL\R��JRRPSD\� 

 JDPID   NLGHYX �VL\R��JDDPID� 

 GDQGD   PJRQJR �VL\R��GDDQGD� 

 PXQFKHUH  ZDOL  �VL\R��PXXQFKHUH� 
ϭϭ 



 LQNRR   VDVD  �VL\R��LLQNRR� 

 OHQVHH   KDWD�PRMD �VL\R��OHHQVHH� 

 DQVDD   KDGLWKL �VL\R��DDQVDD� 

 WDQWLUX  NXVRQJD�XJDOL �VL\R��WDDQWLUX� 

�
$QJDOLD��0ZRQJR]R�ZD�0ZDQGLVKL�ZD�.LEXUXQJH��XN��� 

ϭϮ 



)DQ\D�]RH]L�KLOL�NZD�NXDQGLND�LUDEX�IXSL�QD�LUDEX�QGHIX�NZHQ\H�

PDQHQR�\DIXDWD\R� 

PJRQJR   GDQGD 

XVR    SBBBQGBBB 

VDVD    BBBQNBBB 

PGRPR ��  BBBIBBB 

NLGHYX   JBBBPIBBB 

ZDOL    PBBBQFKBBBUBBB 

OHWH�    KBBBQGBBB� 

PWX    KBBBGBBB 

\H\H  ��  BBBQBBB 

QJXPL    NBBBQGBBB 

SLPEL    NBBBQBBB 

PMRPED   PBBBPBBB\ 

PDIXD    WBBBPEBBB 

QJH    Q\BBBUBBBZ 

NLMLML��PWDD�IXODQL  WBBBQJBBB 

ND]L    \BBBQGBBB 

QFKL    \BBBPBBB 

KDEDUL��VKLGD  JBBBPEBBB 

QJXUXZH�SRUL  EBBBQBBB 

PDJXQ]L   EBBBQJBBB\ 

ϭϯ 



6RPR�OD�� 
.LEXUXQJH�NLQD�DLQD�Q\LQJLQH�]D�LUDEX��\DDQL�LUDEX�]HQ\H�SXP]L� 

LQD\RSLWLD�SXDQL��7XQDDQGLND�LUDEX�KL]R�NDPD�LIXDWDY\R��Dł��Hɱ��LΪ��

R}��Xچ 

$ODPD�\D�NLVWDUL�NLOLFKRMLNXQMD�LQDLWZD�¶WLOGH·��7XQDLWXPLD�NZD�

NXWRIDXWLVKD�LUDEX�]HQ\H�SXP]L�LQD\RSLWLD�SXDQL�QD�LUDEX�IXSL�DX�

QGHIX��$ODPD�KL\R�LDQGLNZH�MXX�\D�KHUX˚�\D�SLOL��\DDQL�Dł��VL\R�łD��

DaD�ZDOD�DD�� 

,UDEX�]HQ\H�SXP]L�LQD\RSLWLD�SXDQL�KXWRNHD�PZLVKRQL�PZD�PDQHQR�

WX��+D]LWRNHL�PZDQ]RQL�ZDOD�NDWLNDWL�\D�PDQHQR��LOD�NZD�QHQR�R}��

NZD�VDEDEX�KDOLQD�KHUX˚�Q\LQJLQH��3LD�NZD�QHQR��LKLΪ
L��LPHDPXOLZD�

NXZD�QD�WLOGH�NDWLNDWL��ODNLQL�QL�NZD�QHQR�KLOR�WX�� 

6RPD�PDQHQR�\DIXDWD\R�\HQ\H�LUDEX�]HQ\H�SXP]L�LQD\RSLWLD�SXDQL� 

 

 

�������������������������EDUXچ 

.LEXUXQJH   .LVZDKLOL 

EDUXچ    PWDPD 

PDGHɱ   PDVLND 

NDWDł    QXQGX 

NLELULΪ    VKLQD 

R}    POLPD 
ϭϰ 



6DVD�IDQ\D�]RH]L�KLOL�� MLQVL�\D�NXDQGLND�WLOGH� MXX�\D�KHUX˚��.ZDQ]D�

UXGLD� NXDQGLND� KHUX˚� DPED]R� ]LPHVKDDQGLNZD� NZHQ\H� UDQJL� \D� 

NLMLYX��KDODIX�DQGLND�NZHQ\H�PLVWDUL�ELOD�PVDDGD� 

Dł Dł DQGLND�PDUD�QQH�]DLGL��BBBB����BBBB���BBBB��BBB 
Hɱ Hɱ DQGLND�PDUD�QQH�]DLGL��BBBB����BBBB���BBBB���BBB 
LΪ �LΪ DQGLND�PDUD�QQH�]DLGL��BBBB����BBBB���BBBB���BBB 
R} R} DQGLND�PDUD�QQH�]DLGL��BBBB����BBBB���BBBB���BBB 
Xچ Xچ DQGLND�PDUD�QQH�]DLGL��BBBB����BBBB���BBBB���BBB 
-DULEX�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD�QHQR�OD�
.LVZDKLOL� 

VKLQD    NLELULΪ 

QXQGX    N 

PVKDOH   I 

ZDWX�ZRWH   KLGD�J 

NLWL    N 

PRMD    O 

PDVLND   P 

POLPD     

Q\XPD   D 

NLXQR    NK 

ϭϱ 



6RPR�OD�� 

.XQD�KHUX˚�]D�.LEXUXQJH�DPED]R�KD]LSR�NDELVD�NDWLND�.LVZDKLOL��

0RMDZDSR�QL�F��0DDQGLVKL�\DNH�\DQDIDQDQD�NLDVL�IXODQL�QD�FK��KDWD�

PDWDPVKL�\DNH�\DQDIDQDQD��ODNLQL�QL�VDXWL�WRIDXWL��NZD�KL\R�

LDQGLNZH�WRIDXWL� 

6RPD�PDQHQR�\DIXDWD\R� 

 

 

FDWD\ 
  .LEXUXQJH�   .LVZDKLOL 

  FDWD\    NLVX 

  FDGD    PELOL  

  NKRFD    QMRR� 

  FXID    MDVKR 

  FHHGHH   GDPX 

  FLLPDD   FKDWX 

  FRORNKRQGL\D  JDPED�OD�NRQRNRQR 

  GDEDFX   PFKX]L 

ϭϲ 



)DQ\D�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD� 

QHQR�OD�.LVZDKLOL� 

PELOL     FDGD 

WZLJD     

NLGROH     

NLIXNR�FKD�Q\RQJR   

XOLPL      

QFKD��NLOHOH    

XNXFKD     

ϭϳ 



6RPR�OD�� 

+HUX˚� Q\LQJLQH� DPED\R� LSR� NDWLND� .LEXUXQJH� ODNLQL� KDLSR� NDWLND�

.LVZDKLOL�QL�KK��,QJDZD�VDXWL�KL\R�LQDZDNLOLVKZD�QD�KHUX˚�PELOL��QL�

VDXWL�PRMD� 

6RPD� PDQHQR� \DIXDWD\R� 

 

 

 

 

KKDGDD 

  .LEXUXQJH�  .LVZDKLOL 

  KKDGDD  ˚PER 

  KKRRUD  PLQ\DD 

  KKXULL   QGHJH��DLQD� 

  FLJDKKD  QQH 

  KKHUHKKHUDD  PDFKR]L 

  KKLQLKKLQLL  PDERJD 

  NZDKKDVL  NDULEX� 
ϭϴ 



0DOL]LD�VHQWHQVL�]LIXDWD]R�NZD�NXWXPLD�PDQHQR�DPED\R� 

\DPHDQGLNZD�FKLQL� 

� �+LΪ�QD�FDWD\�JX    

� �+DD�\DDPX�KDORR    "  

� �/D�      D\DJH�  

� �$QD�KDł�    NZHHUDJH� 

��<DD�    GDKKL� �  

��<DDQL�     FKHHWL� 

 

GDKKDGD  KKL\XXPD�  OHHKKLVL   

GLKKX�   KKDPDDKKDPL  FHKKHHPLVLGD 

ϭϵ 



6RPR�OD�� 

+HUX˚�T�NDWLND�.LEXUXQJH�KDLSR�NZHQ\H�.LVZDKLOL��,SR�NZHQ\H�

.LLQJHUH]D�ODNLQL�VDXWL�\DNH�QL�WRIDXWL� 

6RPD�PDQHQR�\DIXDWD\R� 

 

 

 

TD\PRR  

  .LEXUXQJH�  .LVZDKLOL 

  TD\PRR  VKDPED 

  TXXEX   Q\ZHOH 

  THHUDD  XZHUHYX 

  TLSDD�   PD\DL�\D�FKDZD 

  TRUL   QMDD 

  FDTDUX  PDSDPER 

  GDTD   VHKHPX��HQHR 

  WHTHHVD\  KLYL 

$QJDOLD�MLQVL�T�LOLY\RDQGLNZD��NLFKZD�FKDNH�NLQDJXVD�PVWDUL�QD�

PJXX�ZDNH�XQDHOHNHD�FKLQL��8ZH�PZDQJDOLIX�XQDSRLDQGLND�

NXWRIDXWLVKD�T�QD�J�QD�QDPED���QD�S� ϮϬ 



)DQ\D� PD]RH]L� MLQVL� \D� NXLDQGLND�� .ZDQ]D� UXGLD� NXDQGLND� KHUX˚�

DPED\R� LPHVKDDQGLNZD� NZHQ\H� UDQJL� \D� NLMLYX�� KDODIX� DQGLND�

NZHQ\H�PLVWDUL�ELOD�PVDDGD� 

TBB TBB DQGLND�PDUD�QQH�]DLGL��  

+HUX˚�\DNH�NXEZD�QL�4���,QDELGL�XMLIXQ]H�MLQVL�\D�NXDQGLND�KHUX˚�KLL��

8ZH�PDNLQL�NXWRIDXWLVKD�KHUX˚�KL\R��4���QD�KHUX˚�NXEZD�\D�LUDEX�2���

+HUX˚�4�LQD�PNLD�PIXSL� 

)DQ\D�PD]RH]L�MLQVL�\D�NXLDQGLND�KHUX˚�NXEZD� 

4BB 4BB�DQGLND�PDUD�QQH�]DLGL��BBBBB��BBBB��BBBB  

.XQD�KHUX˚�Q\LQJLQH�LQD\RIDQDQD�QD�T�DPED\R�QL�TZ��KHUX˚�NXEZD�

\DNH�QL�4Z�� 

6RPD�PDQHQR�\DIXDWD\R� 

 

TZDDPD 

  .LEXUXQJH�   .LVZDKLOL 

  TZDDPD   ]L]L�OD�QJ
RPEH 

  TZHHOLL   P]L]L��NDPD�YLWXQJXX� 

  FDDTZD   EDULGL 

  TZLOLTZLQFRR   YLD]L�YLWDPX�YLGRJRYLGRJR 

  GDTZD\   SXQGD� 

  4ZDQFDHH   :DJRJR 
Ϯϭ 



)DQ\D�PD]RH]L�NXKXVX�T�QD�TZ�NZD�NXMD]D�PDQHQR�\DIXDWD\R� 

NDWLND�IXPER�OLQDORSDWLNDQD�KDSR�FKLQL� 

 

���:DJRJR   B�B�B�B�B�B�B�B 

���6KXND   B�B�B�B�B 

���0DWH   B�B�B�B�B�B�B� 

���3XQGD   B�B�B�B�B�B 

���1MDD   B�B�B�B 

���.XVXELULD   B�B�B�B�B�B 

���(QHR   B�B�B�B 

���8ZHUHYX   B�B�B�B�B�B 

���0]L]L��NDPD�YLWXQJXX� B�B�B�B�B�B�B 

����6DED   B�B�B�B�B 

����7DPX   B�B�B�B�B 

ϮϮ 



6RPR�OD��� 
+HUX˚�WO�KXWXPLND�NDWLND�.LEXUXQJH�ODNLQL�KDLSR�NDWLND�.LVZDKLOL��

6DXWL�KL\R�LQDWRNHD�PDUD�Q\LQJL�NDWLND�.LEXUXQJH��6RPD�PDQHQR�

\DIXDWD\R� 

 

 

 

 WOXED\ 
  .LEXUXQJH�   .LVZDKLOL 

  WOXED\    PYXD 

  WOHHPDD   PFKDQD��MXD 

  WORQJD    PDZLQJX 

  WODZD    ]LZD 

  WOLLWOLTLVL   JXQGLVKD� 

  TDWOD\    ZDNDWL 

  GDQWOD    PQDQD 

  ,OLLWOHHPX   0XQJX 
Ϯϯ 



-DULEX�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD�QHQR�OD�

.LVZDKLOL� 

DVXEXKL     KHHWODZDD 

.HVKR      

PWHWHPHNR�ZD�DUGKL   

PDZLQJX�\D�PYXD    

0ZDQ]R     

PWHJR�ZD�NDQJD�DX�NZDUH    

1MLZD      

 

8ML       

 

IXQGL��ZD�NXMHQJD�Q\XPED�  

 

ZLYX      

 

QGRWR      

Ϯϰ 



6RPR�OD��� 
+HUX˚�VO�KXWXPLND�NDWLND�.LEXUXQJH�ODNLQL�KDLSR�NDWLND�.LVZDKLOL��

0DUD�Q\LQJL�ZDWX�ZDQDSDWD�VKLGD�NXLVRPD�QD�NXLDQGLND�KHUX˚�KL\R��

.ZD�KL\R�VRPD�PDQHQR�\DIXDWD\R�QD�MDULEX�NXNXPEXND�MLQVL�

\DQDY\RDQGLNZD� 
 

 

 

VOHH 
 

  .LEXUXQJH�   .LVZDKLOL 

  VOHH    QJ
RPEH��MLNH� 

  VODEDVODED   PFKZD 

  VOXELVD\   SHNHFKR 

  VOLIRR    PLGRPR 

  VORQNKHHQDD   SDQJR�OD�SXD 

  DVODD    PRWR 

  NKLVOD    VDQD 

  GRRVOLPLLVD\   PNXOLPD Ϯϱ 



-DULEX�]RH]L�OLIXDWDOR��$QGLND�QHQR�OD�.LEXUXQJH�NZD�NLOD�

QHQR�OD�.LVZDKLOL� 

PZLOL    VODTZD 

0DMDQL    

YLWX��Y\RPER    

0FKDZL     

NXPEH�     

.LQ\RQJD     

0ZH]L     

8ML�XPHSLNZD��7ODDWODTZDD�GDJDł 

:DPHNXWDQD�+DQJLL 

Ϯϲ 



6RPR�OD��� 
.XQD�VDXWL�PDDOXP�NDWLND�.LEXUXQJH�DPED\R�KDLSR�NDWLND�.LVZDKLOL��

.ZHQ\H�DOIDEHWL�\D�.LEXUXQJH�WXQDWXPLD�DODPD�KLL����PNZDMX��NZD�

NXZDNLOLVKD�VDXWL�KL\R��+HUX˚���KDLQD�DODPD�PDDOXP�NZD�NXRQ\HVKD�

KHUX˚�NXEZD��.ZD�KL\R�DODPD�KL\RKL\R��\DDQL���LQDWXPLND�NDPD�

KHUX˚�QGRJR�QD�KHUX˚�NXEZD�SLD� 

6RPD�PDQHQR�\DIXDWD\R� 

 

����������������������������������������DVODZ  

 .LEXUXQJH�   .LVZDKLOL 

 �DVODZ   PQDQJDUL 

 �RRQD    JL]D�QHQH 

 ID�D    XJDOL 

 �HPEHH   XFKDIX��NDWLND�FKRPER 

     FKRFKRWH�DX�NLVLPDQL� 

 �XUD    PDMLYX 

 �LQVRROD\   PVKDOH�ZHQ\H�UXQJX�NLFKZDQL 

 GX�L\D   PDIXWD 

 JR�RQD\   YLEX\X��DLQD� 

 EHH�X    NRQGRR 

 NZD�LL    VXQJXUD 
Ϯϳ 



8NLDQGLND�NZD�PNRQR��XZH�PZDQJDOLIX�NXWRIDXWLVKD���QD�O� 

YL]XUL��LOL�XVLFKDQJDQ\H�KHUX˚�KL]R� 

0DOL]LD�VHQWHQVL�KL]L�NZD�NXWXPLD�PDQHQR�DPED\R�\DPHDQGLNZD�

KDSR�FKLQL� 

� � �+LΪ�    WXNX� 

� � �7OHKKLGLLVD\�KLΪ    PDUD�JR\� �  

� � �*XPDD    NDZ�OHWX�ZDND\�  

� � �6LQDD�TD\GH�FDWD\�JX     

� � �+DJXچ�    VODEDVODED�JR}� 

� � �'LLGDZ�GXJX    KD�KLGD 

 

ERR�LPLVL  FRNR�X  ED�DD�DWL 

ZD�D  FLUL�LGDD  JZDD�L  FX�L 

Ϯϴ 



6RPR�OD��� 
+HUX˚��
���PNDWR�ZD�MXX��LQDZDNLOLVKD�VDXWL�LQD\RWDPNZD�

NZD�NXLEDQD�KHZD�JKD˞D�NDWLND�NRR�QD�NXLDFKLD�WHQD�

JKD˞D��6DXWL�KL\R�KDLSR�NDWLND�.LVZDKLOL��.DWLND�.LEXUXQJH�

KXDQGLNZD�WX�LNLMLWRNH]D�NDWLNDWL�\D�LUDEX�PELOL�VDZDVDZD��

6RPD�PDQHQR�\DIXDWD\R� 

 
 

���������ED
DUD 
  .LEXUXQJH�    .LVZDKLOL 

  ED
DUD    Q\XNL 

  PD
D\    PDML 

  HPEHUH
HH    YLZDYL�MHVKL 

  LL
LPRR    Q\RND��DLQD� 

  FRFR
RPRR    PDRQJH]L 

  IX
XPD\    Q\DPD 

  EX
XX
XUX    ZDNDWL�ZD�PDYXQR 

Ϯϵ 



8ZH�PZDQJDOLIX�NXWRIDXWLVKD�LUDEX�QGHIX��N�P��DD��HH��LL��

RR��XX��QD�LUDEX�DPED]R�]LQD�PDSXP]LNR�NLGRJR�NDWLNDWL��

\DDQL�D
D��H
H��L
L��R
R��X
X�� 

.XIXDWDQD�QD�NDQXQL�]D�.LEXUXQJH�KDWXKLWDML�NXZHND�

PNDWR�ZD�MXX�>
@�NDWLNDWL�\D�LUDEX�WRIDXWL�WRIDXWL�NZD�

VDEDEX�NLOD�0EXUXQJH�DQDSRVRPD�DWDMXD�WX�NXWDPND�QD�

PDSXP]LNR�NDWLNDWL�\D�LUDEX�KL]R��.ZD�KL\R�WXDQGLNH�WLDD��

VL\R�WL
DD��NRRDQL��VL\R�NRR
DQL��%XUXQJDLVRR��VL\R� 

%XUXQJD
LVRR�� 

 

+HUX˚�
�LQDDQGLNZD�NDWLNDWL�\D�LUDEX�VDZDVDZD�WX��/DNLQL�

VL\R�OD]LPD�XDQGLNH�PNDWR�ZD�MXX�NLOD�PDKDOL�XQDSRNXWD�

LUDEX�VDZDVDZD�NZD�VDEDEX�LQDZH]HNDQD�NZDPED�LUDEX�

KL]R�]LQDZDNLOLVKD�LUDEX�QGHIX��N�P��DDUDD��PEX]L���NXQD�

LUDEX�QGHIX�PZDQ]RQL�QD�PZLVKRQL��XVLDQGLNH�D
DUD
D�� 

ϯϬ 



)DQ\D�]RH]L�OLIXDWDOR�LOL�XMLIXQ]H�ZDSL�LQDELGL�NXZHND�PNDWR�ZD�MXX��

.XQD�PDQHQR�\HQ\H�PNDWR�ZD�MXX�QD�NXQD�PDQHQR�DPED\R�KD\DQD��

0DQHQR�\RWH�\DPHDQGLNZD�ELOD�PNDWR�ZD�MXX��.D]L�\DNR�QL�

NX\DDQGLND�WHQD�QD�NXZHND�PNDWR�ZD�MXX�NDPD�QL�OD]LPD��.DPD�VLR�

OD]LPD�UXGLD�NXDQGLND�WHQD�NDPD�LOLY\RDQGLNZD��.XQD�PLIDQR�PLZLOL�

LQD\RNXRQ\HVKD�WDUDWLEX�KL\R� 

PDML    PDD\  PD
D\ 

NXWRND�KDSD   WLDD  WLDD 

Q\DPD   IXXPD\   

ZDNDWL�ZD�PDYXQR  EXXXXUX   

WDQR    NRRDQL   

PEX]L    DDUDD   

KDSR�NZDNR   WHHVLL   

0EXUXQJH��PZDQDPNH� %XUXQJLWRRR   

.LEXUXQJH   %XUXQJDLVRR   

PR\R    PXXQD    

FKXL    GXXPD    

NZD�QLQL"   VRR\     ϯϭ 



6RPR�OD��� 
/XJKD�Q\LQJL�]LQDWRIDXWLVKD�PDDQD�NZD�NXWDPND�YRNDOL��LUDEX��NZD�

VDXWL�WRIDXWL�WRIDXWL��+DWD�.LEXUXQJH�NLQDWXPLD�VDXWL�\D�MXX�QD�

VDXWL�\D�FKLQL�NDWLND�LUDEX�IXODQL��6DXWL�KL]R�]LQDLWZD�WRQL�� 

 

,QDELGL�WXDQGLNH�WRIDXWL�PRMD�WX��WXNLPDDQLVKD�ZDNDWL�XWDNDRNXMD� 
WXDQGLNH�>�RR�@��WXNLPDDQLVKD�PD]RHD�IXODQL�WXDQGLNH�>�Ry�@��>�RR�@� 

LQDWDPNZD�ELOD�VDXWL�NXVKXND�ZDOD�NXSDQGD��>�Ry�@�LQDWDPNZD�NZD�

VDXWL�LQD\RSDQGD� 

 

N�P�� 

<RR�NKX˚�  $WDNXQ\ZD��SRPEH������ZDNDWL�XWDNDRNXMD� 

<Ry�NKX˚�  KXQ\ZD��SRPEH�� �PD]RHD� 

<RR�KKD
DOXXPLGL\D\� :DWDIXUDKL�����ZDNDWL�XWDNDRNXMD� 

<Ry�KKD
DOXXPLGL\D\� KXIXUDKL�VLNX�]RWH�����PD]RHD� 

 

$ODPD�\D�WRQL��\DDQL����KXMLWRNH]D�NZHQ\H�Ry�WX��KDLSR�NZHQ\H�
KHUX˚�Q\LQJLQH��3LD�LDQGLNZH�MXX�\D�R�\D�SLOL��\DDQL�Ry��VL\R�yR�ZDOD�

R�R� 
ϯϮ 



6DVD�XPHVKDMLIXQ]D�DODPD�PEDOLPEDOL�DPED]R�QL�QGRJR�QD�

]LQD]RNDD�MXX�DX�NDWLNDWL�\D�KHUX˚�Q\LQJLQH��1L�PXKLPX�VDQD�

NXWRIDXWLVKD�DODPD�KL]R��RR��R}��R
R��QD�Ry��6RPD�PDQHQR�

\DIXDWD\R� 

 

  .LEXUXQJH�    .LVZDKLOL 

  RR     FKXNXD� 

  R}     POLPD 

  FRFR
RPRR    PDRQJH]L 

  <RR�NKX˚    $WDNXQ\ZD� 

  <Ry�NKX˚    +XQ\ZD� 

ϯϯ 



0D]RH]L 
7DIVLUL�VHQWHQVL�]LIXDWD]R�NXWRND�NDWLND�.LVZDKLOL�NZHQGD�NZHQ\H�

.LEXUXQJH� 

�� .KDQNKD\�DWDNXMD�   .KDQNKD\�\RR�NKD\� 

�� +XZD�QDOLPD�   +Ry GRRVOD� 

�� �DZWX�KXQLDQJDOLD�    

�� 6RROD\�DWDQ\RQ\D�    

�� .KDQNKD\�KXZD�DQDNXMD�   

�� 1LWDFKXQJD�     

�� 1LWDOLPD�     

�� 6RROD\�KXQ\RQ\D�    

�� 0LPL�KXZD�QDFKXQJD�   

��� �DZWX�DWDQLDQJDOLD�   
ϯϰ 



6RPR�OD��� 

6DVD�XPHMLIXQ]D�NLOD�NLWX�DPEDFKR�NLQDKLWDMLND�LOL�XZH]H�NXVRPD� 
.LEXUXQJH��6DVD�KLYL�NXQD�QDIDVL�\D�NXIDQ\D�PD]RH]L�\D�NXVRPD�� 
6RPD�KDGLWKL�]LIXDWD]R� 

´$QVDD�µ 
´+DD\D��KDD\D�µ 

 <DD�ZDQWD�EDORR�ZDND�.ZD�LL�KDD�
6ODQJDVODQJD\�KLQJDD�VODVOD\UL�DPRRJH��KLQJLJL�WRRLQDD� 
FHKKHHPLVLUL��+DD�6ODQJDVODQJD\�EHH��´+LL\H��\D
D�NRNX�JX�VR
R\�
FRKKL�WDTD\�GHH�JX�ORX��XJX�KRy\�GDKKDPLVLGDD�WX�XGLPRR"µ� 
 .ZD�LL�JL�LODNL�LVL��LQD�EHH��´8JX�KDD�EDZWL�µ�+LNLUD�EHH��
´+LL\H��VD�VR
R\�WHTHHVD\�NDDGD��SRR�EHUH�PD�WODDWOHHVDQL� 
WX�XGLPRR��VD�KHHGL�GRR�NDED�L\H�µ�7HHVDD�NZD�LL�JL�WRVDD�VODKKDDL��
LQD�EHH��´1DUD
D�µ 
 7RRLQDD�TDGLPLGLUL��JLQDD�LOLL�WODDWOHHVLUL�WX�XGLPRR��
6ODQJDVODQJD\�GDD�FLULKKL�JRR��JL�WRVDD�JLL�WOR�RVL�GDQGD�JX� 
.ZD�LLJH��.ZD�LL�WRVDD�LODTLQFL�WX�XGLPRR��6ODQJDVODQJD\�NRJR�R�
GDQGDJH� 
 4DWOD\�JL\DD�LOLL�GD\UL�GDTDWLUD\�KLQJDD�LOLL�LOD�LPELGLULJH��
6ODQJDVODQJD\�\DDWLL�WOR�RVL��´-LND�D�µ�SDQGDDJH��JL�WRVDD�NDD\��LQD�
EHH��´+Dł�DQWLL�DQD�JXQJLL�FDWL��8JX�KKLGLQWD�WX�XGLPRR�µ� 
.ZD�LL�GXJZDD�WHHVDDTD\�KLLGDKKDVL�KD�6ODQJDVODQJD\�� 
7L
LL�QD�QDPEDUDQDPERR�GRVL� 

.ZD�LL�KDD�6ODQJDVODQJD\ 

ϯϱ 



 

 /HWX�ZDND�Q\DDXX�\DD�NRQWD�VODTXPX�TD\PRR�GRVLL��+LJL� 

WRVDD�ZDDXWL�NDNDUXXJH�VD�XQJXVX��NDVOHQNZDD�Q\DDXX�KLWLL� 

QDKDDKDWD�XQJXVX�VD��DJRR�GRRLQD� 

 *L\DD�LOLL�GDDGL�PDUDDL�JX�XQJXVXJH�VDJDDWL�NDD\�WXED��´(H�

QDUD
D��GD�SLVL\H�KRR�NKD\QD�KHHWODDOHH�µ 

 'DD�LOLL�SLVL��Q\DD
DXX�JR}�\DD\�FD�LUL�TD\PRR�GD�Q\DDXX� 

GRQR
RR�GRRLQD\��WRRLQDD�WODDWOHHVLUL�GRRVOD�WH
HVLL��8QJXVX�VHH�QDD�

EDZPD�GRVL�\DDJL�WRVDD�NKD\�VODTXPXJH��\DDWL�WDIDL�KDUL�DPRR�OHɱ��

.DVOHQNZDD��Q\DD
DXX�FDGD�KLΪ�QDKKDPLGLUL�DPRRJH��JLWLL�JXQLUL�

TD\PRRJH�GLJDDWL�ED�L�DOXQJR�KD�ZDNLQD\��8QJXVX�\DDWL�EDNDDNDL��

7H
HVDD�Q\DD
DXX�JL�WRRLQDD�WODDWOHHVLUL�FRFR
RPRR�WXED��´,QNRR�

KLLTRQHH��OHɱ�XQJXVLPRR��OHɱ�XQJXVLPRR�µ�8QJXVX��NDVOHQNZDD��KLΪ�

ERQGHULLJH�TDGLPLGL��WH
HVDD�QD�´+XUXUXNX�µ�ERQGHHULLJH��1\DD
DXX�

\DD��DD�LUL�WH
HVLL��XQJXVX�GLΪ�ZD
D\JH� 

 /HWXWL�VHH�XQJXVX�LQDD�Q\DDXX�

QDQJRRWL�ZDNDDZDNL\D\�OHWXWL� 

QDTDWORR�� 

,LQDD�JX�1\DDXX�KDD�8QJXVLPRR 

ϯϲ 



6RPR�OD��� 

%DDGD�\D�NXMLIXQ]D�PDFKDFKH�PHQJLQH�XWDSDWD�QDIDVL�NXDQGLND�

KDGLWKL�\DNR�ZHZH�PZHQ\HZH�� 

.ZHQ\H�PDDQGLVKL�\D�OXJKD�\R\RWH�QL�PXKLPX�NXMXD�PLSDND�\D�

PDQHQR�QD�NXZHND�QDIDVL�NDWLNDWL�\D�PDQHQR�LOL�NXPVDLGLD�PVRPDML�

NXMXD�QHQR�PRMD�OLQDLVKLD�ZDSL�QD�QHQR�OLQJLQH�OLQDDQ]LD�ZDSL��%LOD�

QDIDVL�NDWLNDWL�VL\R�UDKLVL�NXVRPD��$QJDOLD�VHQWHQVL�]LIXDWD]R�

DPED]R�KD]LQD�PLSDND�ZDOD�QDIDVL�NDWLNDWL�\D�PDQHQR� 

<DDZDQWDEDORRZDNDNZD�LLKDD6ODQJDVODQJD\KLQJLJLVODVOD\UL 
DPRRJH+LQJLJLFHKKHHPLVLULKDD6ODQJDVODQJD\� 

1L�YLJXPX�NXVRPD��VLY\R" 

0DUD�Q\LQJL�PLSDND�NDWLNDWL�\D�PDQHQR�LWDJXQGXOLZD�WX�ELOD�

NXL˚NLULD�VDQD��0ZDQGLVKL�DNLMLVRPHD�PDDQGLNR�\DNH�SROHSROH��

DWDJXQGXD�PDSXP]LNR�NLGRJR�NDWLNDWL�\D�PDQHQR��0DUD�Q\LQJLQH�QL�

YLJXPX�NXJXQGXD�PLSDND�KL\R��+DSR�FKLQL�NXQD�PDDPX]L�PDFKDFKH�

\DQD\RKXVX�MLQVL�\D�NXWHQJD�PDQHQR�PHQJLQH�NDWLND�.LEXUXQJH� 

ϯϳ 



9LRQ\HVKL 
0DQHQR�DPED\R�\DQDRQ\HVKD�NLWX�IXODQL�NLNR�PDKDOL�IXODQL�� 

NXOLQJDQD�QD�PDKDOL�DOLSR�PVHPDML��\DQDLWZD�YLRQ\HVKL��.ZD� 

.LEXUXQJH�NXQD�YLRQ\HVKL�YLIXDWDY\R��DQJDOLD�KHUX˚�Q]LWR�WX�� 

 

 PLFRRNRR   SDQGDD  LOLEDD 

 PLFRRNRNL   SDQGDWL  LOLEDD�KKDQNL 

 PLFRRNRNHH   SDQGDWHH  LOLEDD�KKDNHH 

 PLFRRNRND
D   SDQGDWD
D  LOLEDD�KKDND
D 

 PLFRRNRNLUD   SDQGDWLUD  LOLEDD�KKDNLUD 

 

.ZHQ\H�NDQXQL�\D�.LEXUXQJH�YLRQ\HVKL�-NL��-NHH��-ND
D��-NLUD��-WL��-

WHH��-WD
D��QD�-WLUD�YLXQJDQLVKZH�QD�QRPLQR�]DR��N�P��PLFRRNRNL�QD�

SDQGDWHH��QD�YLRQ\HVKL�KKDQNL��KKDNHH��KKDND
D�DX�KKDNLUD� 

YLWHQJZH�QD�QRPLQR�\DR��N�P��LOLEDD�KKDQNL� 

ϯϴ 



0D]RH]L 
$QJDOLD�PDQHQR�\DIXDWD\R�QD�XWKLELWLVKH�NDPD�\DPHDQGLNZD�VDZD�

DX�VL�VDZD��.DPD�QL�VDZD�ZHND�\��NZHQ\H�ERNVL��NDPD�VL�VDZD�ZHND�

;�NZHQ\H�ERNVL�QD�DQGLND�WHQD�NDPD�LQDY\RWDNLZD�NXDQGLNZD�� 

$QJDOLD�PLIDQR�PLZLOL�PZDQ]RQL��KDODIX�XHQGHOHH�YLY\RKLY\R�QD�

PDQHQR�PHQJLQH� 

1L�VDZD�DX�VL�VDZD"  ,VLSRNXZD�VDZD�DQGLND�NDPD�
     LQDY\RWDNLZD 
PLFRRNRRNHH  [  PLFRRNRNHH 

LOLEDD�KKDNLUD ———   
3DQGDWLUD  ———   
 
\DNZD\KKDNHH ———   
 
KDGHH��WL  ———   
 
VDJDND
D  ———   
 
PDUD�NLUD  ———   
 
GDTD��WLUD\  ———   
 
KHHGLNHH  ———   
 
DDUDD�KKDQNL� ———   

ϯϵ 



9LPLOLNLVKL 
0DQHQR�\DQD\RRQ\HVKD�XKXVLDQR�ZD�NLWX�IXODQL�NXZD�PDOL�\D�PWX�

IXODQL�KXLWZD�YLPLOLNLVKL��.DWLND�.LEXUXQJH�NXQD�YLPLOLNLVKL� 

YLIXDWDY\R��DQJDOLD�KHUX˚�Q]LWR�WX�� 

GDKDD�JR\  NXXJL\D�GR\   LOLEDD�NRL 

GDKDD�JRRJX  NXXJL\D�GRRJX  LOLEDD�NRNX 

GDKDD�JRRJL  NXXJL\D�GRRJL  LOLEDD�NRNL 

GDKDD�JRVL  NXXJL\D�GRVL   LOLEDD�NRVL 

GDKDD�JRRUL  NXXJL\D�GRRUL  LOLEDD�NRWL 

GDKDD�JRRJXQD NXXJL\D�GRRJXQD  LOLEDD�NRNXQD 

GDKDD�JRRLQD NXXJL\D�GRRLQD  LOLEDD�NRLQD 

9LPLOLNLVKL�Y\RWH�YLWHQJZH�QD�QRPLQR�]DR� 

0D]RH]L 
7DIVLUL�PDQHQR�\DIXDWD\R�NXWRND�NDWLND�.LVZDKLOL�NZHQGD�NZHQ\H� 

.LEXUXQJH� 

PEX]L�]HWX   DDUDD�NRWL 

NLFKZD�FKDQJX   

PNH�ZDNR    

PXPH�ZDNH    

VKDPED�OHQX    

PDML�\DR    

NLSHNHFKR�FKDNH   

ZDWRWR�ZDQJX   
ϰϬ 



6RPR�OD��� 
.LWHQ]L�QL�QHQR�DPEDOR�OLQDHOH]D�WHQGR�OLQDORIDQ\LND��N�P��TDEH��

KDQGLNLPL��VRLGL��.LUDL�FKD�NLWHQ]L�QL�IXQJR�OD� 

PDQHQR�DPEDOR�OLQDHOH]D�VL\R�WHQGR�WX�SHNH�\DNH��ODNLQL�SLD�PXGD�

ZDNH��]DPDQL��VDVD��NHVKR�Q�N����PWHQGDML�ZDNH��PLPL��ZHZH��\H\H�

Q�N���QD�PDPER�PHQJLQH�PHQJL� 

 

$QJDOLD�VHQWHQVL�LIXDWD\R� 

 

6D�DOHH�KDł�ZDDXGL�ZD�DPXXJH� �-DQD�QLOLNZHQGD�NLVLPDQL�� 

.LUDL�FKD�NLWHQ]L�NZHQ\H�VHQWHQVL�KDSR�MXX�QL��KDł�ZDDXGL��.DZDLGD�

NDWLND�.LEXUXQJH��NLOD�NLUDL�FKD�NLWHQ]L�NLQD�YLSDQGH�YLZLOL� 

 

$QJDOLD�PLIDQR�LIXDWD\R� 

+Dł�˚LFL    QLPHIDJLD 

+DD�KKXQFLGL   XOLRJD 

<DD��DD�LL�LPLQD  DOLNXZD�DQDOLD 

+RR\�KXX
XGD\   PWDDQJXND 

+DJXUDDQL�NKD\QL  WXPHVKDPOHWD 

/DPDDWL�WOHGD\GD  XUHIXNH 
ϰϭ 



.ZHQ\H�NDQXQL�]D�.LEXUXQJH�YLSDQGH�YLZLOL�KLY\R�YLDQGLNZH�NZD�

NXYLWHQJD��NZD�VDEDEX�QHQR�OLQJLQH�OLQDZH]D�NXLQJLD�NDWLNDWL�\DR��

N�P�� 

.XPER
RR�\DD�ZDDXWL�  0DPD�PNZH�DOLRQGRND� 

.XPER
RR�\DD�D\DJR�ZDDXWL�� 0DPD�PNZH�DOLRQGRND 

     NXWRND�Q\XPEDQL� 

.XQD�PIDQR�PZLQJLQH�DPEDR�XQDWRNHD�PDUD�Q\LQJL�NZHQ\H�KDGLWKL�

]D�.LEXUXQJH��$QJDOLD�VHQWHQVL�LIXDWD\R� 

 

 .ZD�LL�JLQDD�LOLL�NKD\�D\D�JX�NRQNRNXJH�WD��´*XXWHH��\HUDD�µ 

.ZHQ\H�PIDQR�KXX�QHQR�LOLL�OLQDLQJL]ZD�NDWLNDWL�\D�YLSDQGH�YLZLOL�

Y\D�NLUDL�FKD�NLWHQ]L��.LOD�VHKHPX�LWHQJZH��\DDQL�LDQGLNZH�JLQDD�LOLL�

NKD\��VL\R�JLQDDLOLL�NKD\��ZDOD�JLQDD�LOLLNKD\��ZDOD�JLQDDLOLLNKD\� 

 0DVKDUWL�KD\R�VL�UDKLVL�NZD�PZDQGLVKL�NXVKLND�PDUD�PRMD��

NZD�VDEDEX�PDUD�Q\LQJL�NZHQ\H�PDWDPVKL�\DNH�QL�NDPD�QHQR�PRMD�

WX��N�P��KDDKKXQFLGL��3LD�LQDZDNLOLVKD�GKDQD�PRMD�WX��QD�SHNH�\DNH�

NLSDQGH�KLFKR�FKD�NZDQ]D�KDNLQD�PDDQD�ELOD�NLWHQ]L�FKHQ\HZH�

�\DDQL�NLSDQGH�FKD�SLOL���/DNLQL�QL�PXKLPX�NXIXDWD�NDQXQL�]D� 

.LEXUXQJH�LOL�PDDQGLVKL�\DNR�\DOLQJDQH�QD�.LEXUXQJH�VDQLIX� 

 ,OL�XVDLGLZH�NX]RHD�MLQVL�\D�NXDQGLND�NLUDL�FKD�NLWHQ]L��IDQ\D�

PD]RH]L�\DIXDWD\R� 

ϰϮ 



.ZHQ\H�VHQWHQVL�]LIXDWD]R�]XQJXVKLD�NLUDL�FKD�NLWHQ]L��$QJDOLD�
PLIDQR�PLZLOL�PZDQ]RQL��,QDZH]HNDQD�NXZD�QD�YLUDL�YLZLOL�Y\D�

YLWHQ]L�NDWLND�VHQWHQVL�PRMD� 

���6D�DOHH�KDł�ZDDXGL�ZD�DPXXJH� 

���4DWOD\�JL\DD�LOLL�GD\�D\DJH��\DD�KXXL� 

���1\DD
DXX�\DD��DD�LUL�WH
HVLL�� 

���1HHWRWL�KDJD�VOD
D� 

���+RRWLL�ODDEDQD�OHWX�\DTD�DID�JX�RQNH� 

���'LQLΪ�DIDKKDPL�DPRR� 

���6LQL�D˚LR\QWH�DIDPDUDD� 

���<DDQL�KKHHNLGLL�PD
D\" 

���+LQJDD�LOLL�VODVOD\UL��JLQDD�LOLL�WODDWOHHVLUL�TZDWOD� 

����+LQGDTDUX�\Ry�LELGL\DDED�LQD�OHH� 

����7OHHPDD�\DD\LL�GD�DGL�KDUL�NKLVOD� 

����.KDLPRR�JR\�GXJRy�LOLLGD\DDED� 

ϰϯ 



7DIVLUL�VHQWHQVL�]LIXDWD]R�NXWRND�NDWLND�.LVZDKLOL�NZHQGD�NZHQ\H�

.LEXUXQJH� 

 

���+X\X�PDPD�DWDSLND�XJDOL� 

+DGHWHH�\RR�WDQWLQWD�ID�D� 

���:DWRWR�ZDOLFKH]D�YL]XUL� 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

 

���.HVKR�WXWDNZHQGD�PMLQL� 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

 

���$OLQLSD�JXQLD�PRMD�OD�PDKLQGL� 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

���7XOLSR˚ND�NZDR�WXOLDQ]D�NXVDOLPLDQD� 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

���8PHWRVKHND"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

ϰϰ 



6DVD�QL�QDIDVL�\DNR�NXDQGLND�KDGLWKL�DX�KLVWRULD�IXSL�NZD�.LEXUXQJH��

/DEGD�XQDMXD�KDGLWKL�]D�ZDQ\DPD��N�P��NXKXVX�NZD�LL�DX�ED\PRR�

DX�GDZ�DX�PQ\DPD�PZLQJLQH��3HQJLQH�XQDWDND�NXDQGLND�KLVWRULD�

IXSL�NXKXVX�:DEXUXQJH�DX�PDLVKD�\DNR��3HQJLQH�XQDWDND�NXDQGLND�

NXKXVX�XWDPDGXQL�DX�GHVWXUL�\D�:DEXUXQJH��&KDJXD�KDGLWKL�\R\RWH�

XQD\RLSHQGD��7XPLD�QDIDVL�LOL\RSR�KDSR�FKLQL�QD�NZHQ\H�NDUDWDVL�

]LIXDWD]R�NZD�DMLOL�\D�NXDQGLND�KDGLWKL�DX�KLVWRULD�\DNR�� 

+DGLWKL�\DQJX 

ϰϱ 



 +DGLWKL�\DQJX 

ϰϲ 



0DMLEX�\D�0D]RH]L 
+LL�QL�VHKHPX�\D�PDVDKLKLVKR��/LQJDQLVKD�PDMLEX�\DNR�QD�PDMLEX� 

VDKLKL�\DIXDWD\R��.DPD�XPHNRVHD�XUXGLH�WHQD�VRPR�KLOR�LOL�XMLIXQ]H�

YL]XUL�MLQVL�\D�NXVRPD�QD�NXDQGLND�.LEXUXQJH��0DQHQR�PHQJLQH�\D�

.LEXUXQJH�\DQDWDPNZD�NZD�QMLD�WRIDXWL�WRIDXWL��0DWDPVKL�KD\R�

\RWH�QL�VDZD��.ZD�KL\R�NDPD�XPHDQGLND�QHQR�IXODQL�WRIDXWL�NZD�DMLOL�

\D�PDWDPVKL�\DNR��KLL�VL\R�NRVD��NP��6RPR�OD����NXUXNXUXX��

LQDZH]HNDQD�NXDQGLNZD�NXUXNXURR� 

6RPR�OD�� 

GLQX��PLEL� �VDJD��PDUD��GDJDUD��GDJDQD��JLPED��DQD��XPD��VLELGD 

6RPR�OD�� 
���NHEDEX�����NRQNDNX����PDUD�����ERQGD����WDJDGL\D�����IDOD�� 
���KRWX�����ZDND�����VLELGD�����GDJDUD������\RQGX������WDPL 

6RPR�OD�� 
NKDSX��NKZD\OD��\DNZD\��JZHUHWL��FKXSDD��DNKDPLVX��Q\HUDZ 

6RPR�OD�� 
WLJD\��JR\��DZ��UDZ��PDND\��QDZ��XQNXUD\��Q\HUDZ��SDVOL\H\ 

6RPR�OD�� 
XPD��LODD��NXUXNXUXX��HHD��OHOHHOHOHH��GHHVX��NRUL��XXULL��ERVRURR��
NRRORR��GDQGD��SDQGDD��LQNRR��DID��JDPID��PXQFKHUH��KLQGR��KHHGL��
LQD��NRQGD\��NXXQD��PDDPD\��WHPED��Q\HUDZ��WRQJRR��\RQGX��
\DDPX��JLPED��ELLQRR��ELQJD\ 

ϰϳ 



6RPR�OD�� 
NLELULΪ��NDWDł��ID\Xچ��KLGD�JR}��NLWLΪ��OHɱ��PDGHɱ��R}��DOXچ��NKLULΪ 

6RPR�OD�� 
FDGD��FDPDVX��GLQFD��NZDFDQNKD��FXIDUDł��FLQD��FDUDIX 

6RPR�OD�� 
GLKKX��GDKKDGD��FHKKHHPLVLGD��KKDPDDKKDPL��KKL\XXPD��OHHKKLVL� 

6RPR�OD�� 
���TZDQFDHH����TD\UX�����FXEXTDUL�����GDTZD\�����TRUL�����EDTDPLGX�� 
���GDTD�����THHUDD�����TZHHOLL������IDQTX������QXTX� 

6RPR�OD��� 
KHHWODZDD��KHHWODDOHH��NLQWOD��WODIRR��WODDWOHHVRR��NKRWORPEDD�� 
WODEL\D��WODDWODTZDD��WOHKKLGLLVD\��WORRPX��WOHWDD� 

6RPR�OD��� 

VODTZD��VOXXIDD��NKRRVOD\��PLLVOLLVOD\��NDVOHQNZDD��6ODQJDVODQJD\��
VOHKKHɱ��VOXELVL��VODVOD\UL� 

6RPR�OD��� 
ED�DD�DWL��ERR�LPLVL��FLUL�LGDD��FRNR�X��FX�L��JZDD�L��ZD�D 

6RPR�OD��� 
PD
D\��WLDD��IX
XPD\��EX
XX
XUX��NRRDQL��DDUDD��WH
HVLL�� 

%XUXQJLWR
RR��%XUXQJDLVRR��PXXQD��GX
XPD��VR
R\ 

ϰϴ 



6RPR�OD�����0DMLEX�\D�0D]RH]L� 
.KDQNKD\�\RR�NKD\��+Ry�GRRVOD���DZWX�QRy�NKX
XQD��6RROD\�\RR� 
UX
XQWD��.KDQNKD\�\Ry�NKDNKD\��+RR�GH
HPD��+RR�GRRVOD��6RROD\�
\Ry�UX
XQWD��$QD�KRy�GH
HPD���DZWX�QRR�NKX
XQD� 

 
6RPR�OD����  1L�VDZD�DX  ,VLSRNXZD�VDZD��DQGLND� 
�����������������������������������������������������������������NDPD�LQDY\RWDNLZD�NXDQGLND� 
�������������������������������������VL�VDZD 

0LFRRNRR   [   PLFRRNRNHH 

LOLEDD�KKDNLUD  ੮�    

SDQGDWLUD   ੮   

\DNZD\KKDNHH  [   \DNZD\�KKDNHH 

KDGHH�WL   [   KDGHWL 

VDJDND
D   ੮    

PDUD�NLUD   [   PDUDNLUD 

GDTD�WLUD\   [   GDTDWLUD\ 

KHHGLNHH   ੮    

DDUDD�KKDQNL  ੮    

 

DDUDD�NRWL��VDJD�JR\��KDGHH�GRRJX��KKDZDWD�JRVL��TD\PRR�GRRJXQD��

PD
D\�NRLQD��VOXELVD\�JRVL��\D
D\�NRL��GDDTD\�NRL� 

ϰϵ 



6RPR�OD�����0DMLEX�\D�0D]RH]L� 
���6D�DOHH�KDł�ZDDXGL�ZD�DPXXJH� 

���4DWOD\�JL\DD�LOLL�GD\�D\DJH��\DD�KXXL� 

���1\DD
DXX�\DD��DD�LUL�WH
HVLL� 

���1HHWRWL�KDJD�VOD
D� 

 

���+RRWL�ODDEDQD�OHWX�\DTD�DID�JX�RQNH� 

���'LQLΪ�DIDKKDPL�DPRR� 

���6LQD�D˚LR\QWH�DIDPDUDD� 

���<DDQL�KKHHNLGLL�PD
D\" 

���+LQJDD�LOLL�VODVOD\UL��JLQDD�LOLL�WODDWOHHVLUL�TZDWOD� 

����+LQGDTDUX�\Ry�LELGL\DDED�LQD�OHɱ� 

����7OHHPDD�\DD\LL�GD�DGL�KDUL�NKLVOD� 

����.KDLPRR�JR\�GXJRy�LOLLGD\DDED� 

 

���+DGHWHH�\RR�WDQWLQWD�ID�D� 

���'DDTD\��<D
D\��\DD�QHHWLQLUL�KKRLQD\� 

���+HHWODDOHH�GDQGLUD\�KRR�KR\RPERR�ND\QD� 

���,QD�VLQDD�TD\�FXUXTX�OHɱ�JX�RORQJDD� 

���4DWOD\�JDD�LOLL�GDDQL�\DDPNRLQD\�KDQJDD�WODDWOHHVDQL� 
FHKKHHKKHPLVX� 

���+Dł�EX߿XGLVLGLL" ϱϬ 



 
 6KLULND�OD�6,/�,QWHUQDWLRQDO�OLPHHQHD�NDWLND�

PDHQHR�PEDOLPEDOL��OLQDKXGXPLD�OXJKD�PEDOLPEDOL�

NDWLND�QFKL�]DLGL�\D����XOLPZHQJXQL�NRWH��=DLGL�\D�

PDWDLID����NDWL�\D�PDWDLID����\DNR�$IULND�� 

 

 /HQJR�OD�6,/�QL�NXLQXD�XWD˚WL�ZD�NLLVLPX��

PDHQGHOHR�\D�OXJKD��PDIXQGLVKR�\D�NXVRPD�QD�

NXDQGLND��WDIVLUL��SDPRMD�QD�PDPER�\D�NLHOLPX�QD�

NXWD˚WL�XWHNHOH]DML�ZD�KXGXPD��NLMDPLL�QD�NLPDHQGHOHR�� 

 

 .ZD�XSDQGH�ZD�PNRD�ZD�'RGRPD�WXQDWRD�KXGXPD�

NZD�PDNDELOD�\D�:DEXUXQJH��:DUDQJL��:DVDQGDZH�QD�

:DDODJZD� 


