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� VR �H� GHJUDGDWLR�IEGE DU 
J� OV � LPSRUWDQW $ $ B D�
� % B DU 
K� KDUDFWHUL]H �LA�' IXUWKHU

JOREDOL]DWLRQ � ZKLO 
 L� $
1

D�
� %
1

WK 
 UHJLRQ � UHPDL� PRU 
 GLYHUV 
#�4�
� LVRODWHG $ *OREDOL]DWLR� PD' HYRNH

UDSL � WHFKQRORJLFD � SURJUHVV��OHDGLQJ��H�J� � L� WK 
 $ B VFHQDUL � W � WHFKQRORJLHV��ZLW! UHODWLYHO' OR= XV 
 R � IRVVLO

HQHUJ\ $ )UR� WK 
 IRX� IDPLOLH �+� LM VR�FDOOH � PDUNH� VFHQDULR � ZHU 
 FKRVH� $�% � $�) � $�7��$���% B D�
� %��

7K 
 $ B VFHQDUL � IDPLO' GHYHORS � LQW � WKU 
&
 JURXS � WKD� GHVFULE 
 DOWHUQDWLY 
 GLUHFWLRQ � R � WHFKQRORJLFD � FKDQJH

L� WK 
 HQHUJ' V\VWHP $ 7K 
 WKUH 
 $ BN/ URXS � DU 
 GLVWLQJXLVKH �OA0' WKHL� WHFKQRORJLFD � HPSKDVLV C IRVV �H��� QWHQVLYH

�$�),���QRQ�IRVV �H� HQHUJ' VRXUFH � �$�7���R�P� EDODQ ��
<��� UR �Q� D �H� VRXUFHV�$�%�

7K 
 VWRULH � EHKL�
� WKHV 
 IRX � VFHQDULR � KDY 
 EHH� LPSOHPHQWH �#A�' GLIIHUHQ � PRGHOOLQJ JURXSV��7KLV

KD � UHVXOWH � L�8� HWDLOH � WUDMHFWRULH � IR� *'3 � SRSXODWLRQ��D�
� ILQD � HQHUJ' GHPDQG��$ � PHQWLRQH � DERYH��ZH

PLPL � WKHV 
 WUHQG � E ' FDOLEUDWLQ / VFHQDULR�VSHFLIL � WHFKQRORJLFD � SURJUHVV��)XUWKHUPRUH � Z 
 KDY 
 LQWURGXFHG



3UHOLPLQDU� YHUVL ��� 3OHDV ����������	 TXRWH

�

RWKH
 VFHQDULR�VSHFLIL � HOHPHQW � W 
 FRQFX
 ZLW� WK � GLIIHUHQ� VWRU\OLQHV��*OREDOL]DWLR� L� $ � DQ � % � L � PRGHOOHG

E � UHGXFWL 
���
�� WDULIIV � ORZH
 LQWHUQDWLRQD � WUDQVSRUWDWLR� FRVWV � DQ � KLJKH
 ORQJ�WHU� SUL ��� HODVWLFLWLH � R � WUDGH

IORZV � D ����� HDGLQ � W 
 PRU � LQWHQVLILH � WUDG � UHODWLRQ � GXULQ � WK � VFHQDUL 
 SHULRG � )XUWKH
 LQWHJUDWLR� RI

LQWHUQDWLRQD � FDSLWD � PDUNHW � L � PRGHOOH � D � FRQYHUJHQF � R � 
 LV! SUHPLXPV � ,� WKHV � JOREDOL]DWLR� VFHQDULR � ZH

DOV 
 DVVXP � PRU � UDSL � FRQYHUJHQ �"� R � FRQVXPSWLR�$# DWWHUQ � D� � VN %����&% QWHQVLWLHV � : � KDY � PRGHOH � WKH

HQYLURQPHQWD � DZDUHQH �'� L� WK � % � D� � % ( ZRUOG � E � FKDQJLQ � FRQVXPSWLR�)# DWWHUQ � WRZDUG � OH �'� HQHUJ\�

LQWHQVLY � SURGXFW � D� �+*�� DEROLVKPHQ � R � HQHUJ� VXEVLGLHV�

6WDELOL]DWLRQ

, � KXPD� DFWLYLW� L � QR� W 
 KDY � D��, QGHVLUDEO ��� IIHF� R� WK � ZRUOG � FOLPDWH � WK ��� RQFHQWUDWLR� R � JUHHQKRXVH

JDVH � L� WK ��- WPRVSKHU � QHHG � W 
 E � VWDELOLVH � D�.- VDI � OHYHO � 7KHU � L � HYLGHQ �"� W 
 VXJJHV�/� KD�.- !VDI � OHYHO 

L � WZL ��� WK �0� RQFHQWUDWLR� WKD� H[LVWH ��# ULR
 W 
 WK � LQGXVWULD� UHYROXWL 
1� �%HUN��H� DO��IRUWKFRPLQJ� � 7KL � DPRXQWV

W 
2- &2� FRQFHQWUDWLR� R �43/576 SSP8 E � WK �)�9� � R � WK �)�"� QWXU\ � ,� &2� HTXLYDOHQW � WKL � FRUUHVSRQG � W 
 D

FRQFHQWUDWLR� R �:5�5�6 SSPY�

)LJX ;"<>= (PLVVLRQ ? D @BA VWDELOL]DWLR @ L @ $ C)D�@BA %������������
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 LOOXVWUDW 
 VWDELOL]DWLR� L� WZ � ,3 
�
 65( � VFHQDULR � L� ILJXUH ���,� HDF� JUDSK � WK 
 VROL � OLQ 
 VKRZ � KRZ

JORED � HPLVVLRQ � R ��� RVV ��� &2� ZRXO ��� HYHOR� L � Q � DFWLR� ZHU 
 WDNH� W � SUHYHQ � FOLPDW 
�� KDQJH � )LJXU 
 �D

VKRZ � � !GLUW\ VFHQDUL � �$�� � ZKLO 
 ILJXUH !#" VKRZ � � !FOHDQ $ VFHQDUL � �%�� � 8QGH% WK 
 GLUW& VFHQDULR � &2�

HPLVVLRQ � ZRXO � FRQWLQX 
 W � LQFUHDVH � TXDGUXSOLQ ' EHWZHH�)(+*,*,* D�+�-(�!.*,*/� 8QGH% WK 
0� OHD� VFHQDULR � E\

FRQWUDVW��&2� HPLVVLRQ � UHDF�1� SODWHD2 L� WK 
3� RXUV 
 R � WK 
3�4
 QWXU\�

7K 
 GDVKH � OLQ 
 L� HDF� JUDS � VKRZ � WK 
�� RXUV 
 WKD� JORED � HPLVVLRQ � R �5� RVVL � &2� VKRXO � WDN 
 L � WKH

DWPRVSKHUL ��� RQFHQWUDWLR� L � W � E 
 VWDELOL]H �6"�& ��� * D��� K 
 VDI 
 OHYH � R � � 7�* SSP8 �WZL �4
 ZKD� L� ZD � EHIRUH

WK 
 LQGXVWULD � UHYROXWLR� D�+� DERX � �� 9 KLJKH% WKD�:� �;�<� WRGD\���8QGH% WK 
 GLUW& $ ( VFHQDULR��WK 
 GLIIHUHQFH�

L� WHUP � R � HPLVVLR� OHYHOV � EHWZHH� ZKD� ZRXO �)� DSSH� ZLW� FRQWUR � PHDVXUH � D�+� ZKD� ZRXO �)� DSSHQ

ZLWKRX � ZRXO � FRQWLQX 
 W � ZLGHQ � &RQWUR � PHDVXUH � ZRXO � FRQWLQXDOO& QHH � W � E 
 XSJUDGH � L� RUGH% WR

PDLQWDL�1� VWDEO 
3� RQFHQWUDWLRQ��(YH�02,�+� H% WK 
3� OHD� % ! VFHQDULR��LQWHUYHQWLR� ZRXO ��";
 QHFHVVDU\��D�+��" \

(�!.*,* HPLVVLRQ � ZRXO �=� DY 
 W � E 
 ZH ��� EHOR>?(+*,*,* OHYHOV�

7K 
 GRWWH � OLQ 
 L� HDF� JUDS� UHSUHVHQW � HPLVVLRQ � L� QRQ�$QQH@=A FRXQWULHV � DVVXPLQ ' WKD�,��� FRQWURO

PHDVXUH � DU 
 LPSOHPHQWHG � ,� Z ����� E 
 VHH� WKDW � ZLWKRX �B� QWHUYHQWLRQ � JUHHQKRXV 
 JD � HPLVVLRQ � IURC WKHVH

FRXQWULH � DORQ 
 Z ����� E &D(+*,E,* H[FHH � WK 
 PD[LPX C JORED ��� HYHO � FRQVLVWHQ � ZLW�F� VWDEO 
G� WPRVSKHULF

FRQFHQWUDWLR� R � � 7H* SSPY � 7K 
 REYLRX � FRUROODU& R � WKL � L � WKD� WK 
 $QQH@�A FRXQWULH � FDQQR� SRVVLEO& DFKLHYH

VWDELOL]DWLR���I� WKHL% RZQ � ,� RWKH% ZRUGV � WK 
 VFRS 
 R � WK 
 .\RW � WUHDW\ � ZKLF� VHW � PRGHV��� DUJHW � IR% $QQH[

A QDWLRQ � RQO\ � L � TXLW 
 OLPLWH � L� UHODWLR� W � WK 
 VFDO 
 R � WK 
 SUREOHP � &OHDUO\ � WKHU 
 L � D�-2 UJHQ � QHH � IRU

GHYHORSLQ ' FRXQWULH � W � DGRS � FOLPDW 
 SROLFLHV � 7K 
 TXHVWLR� L � KR> VXF� FRXQWULH � FD�=";
 SHUVXDGH � W � OLPLW

HPLVVLRQV��ZKH� HFRQRPL � JURZW� L � SHUFHLYH � W � E 
 V � PXF� PRU 
 LPSRUWDQ �+� KD� WK 
3
 QYLURQPHQW"
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%XUGH� VKDULQJ

2Q 
 !DFFHSWDEOH � ZD� IR
 GHYHORSLQ � FRXQWULH � W � DGGUH ��� WK 
 LVVX 
 R � JORED � ZDUPLQ � L � W ��� UDQ ��� KHP

VXIILFLHQ ��� UDGDEO 
 ULJKW � W � HQVXU 
 WKD��� K 
�� GRSWLR� R � FOLPDW 
 SROLF� GRH � QR� GHOLYH
 QH� HFRQRPLF

GLVDGYDQWDJH � :KHU 
�� JORED � PDUNH� L� HPLVVLR� ULJKW � H[LVWV � WK 
 GLVWULEXWLR� R � WKRV 
 ULJKW � GHWHUPLQH � WKH

ZD� WK 
 EXUGH� R � FOLPDW 
 SROLF� L ��� KDUHG��)ROORZLQ � &RDV 
 �������� � PDUNHWDEO 
 VFKHP 
 ZLO � E 
 � RVW�HIIHFWLYH

LUUHVSHFWLY 
 R � KR! WK 
 SHUPLW � DU 
 GLVWULEXWHG � 0DQ� DOORFDWLRQ � PD� E 
 FRQVLGHUH " �H�J � VH 
 5RV 
 H� DO � � ������

7 � VH�#� K 
 VWDJH��Z 
$� RQVLGH
 WZ � EHQFKPDU% DSSURDFKH � W � EXUGH� VKDULQJ�

�� WK 
$� OORFDWLR� R � HPLVVLR� ULJKW � R�&� SH
 FDSLW � EDVL � �HTXD � ULJKW � FDVH��

�� WK 
 � OORFDWLR� R � HPLVVLR� ULJKW � R� WK 
 EDVL � WKD� QRQ�$QQH'�( FRXQWULH � G � QR� VXIIH
)� QH� OR �*� R � LQFRPH

�FRPSHQVDWRU� DOORFDWLRQ��

,� WK 
 ILUV� UHJLPH � Z 
�� VVXP 
 WKD� .\RW � ZLO � E 
 LPSOHPHQWHG � )UR+ ��� , RQZDUGV � DO � UHJLRQ � MRL�-� JOREDO

DJUHHPHQ � D�#" WKHL
 HPLVVLRQ � WDUJHW � FRQYHUJ 
 W � HTXD � SH
 FDSLW � OHYHO � L�/.#021203� ,� WK 
 VHFR�#" UHJLPH�

DOORFDWLR� R �4
 LJKW � IR
 GHYHORSLQ � FRXQWULH � L � GHWHUPLQH " HQGRJHQRXVO\ � (PLVVLR� ULJKW � IR
 LQGXVWULDOL]HG

FRXQWULH � DGMXVWH " L�&� SURSRUWLRQD � ZD\�

�� 5HVXOWV

(TXD 5 ULJKW6 SH7 FDSLWD

: 
 VWDU� ZLW8 WK 
�
 TXD � SH
 FDSLW ���9� VH��7DEO 
:. VKRZ � WK 
�
 IIHFW � R � VWDELOL]DWLR� IR
 WK 
 $ . D��" WK 
 %���7KHVH

WZ � VFHQDULR � FRYH
;� ZLG 
 UDQJ 
 R � SRVVLEO 
 IXWXUHV � %HVLGH � HPLVVLRQ � L� WK 
 UHIHUHQF 
 FDVH � WK 
 WDUJHW � DQG

WK 
$�<� WXD � HPLVVLRQ � DU 
 JLYHQ��7K 
$� RVW � R � VWDELOL]DWLR� DU 
 PHDVXUH " D � WK 
 OR ��� L�=� DWLRQD �#> QFRPH�

>,QVHU� 7DEO 
�.�8 HUH@

• ,� DO � ,QGXVWULDOL]H " UHJLRQ � �$QQH' %? DFWXD � HPLVVLRQ � DU 
 KLJKH
 WKD� WK 
 
 PLVVL �@� WDUJHWV��7KHV 
 UHJLRQV

EX � HPLVVLR� ULJKWV�

• $O � GHYHORSLQ � UHJLRQV � H[FHS � 0LGGO 
 (DVW � 1RUW8 $IULF � VH �A� HPLVVLR� ULJKWV � 7KHL
 HPLVVLR� DU 
 EHORZ

WKHL
 WDUJHWV

• ,QFRP 
$
 IIHFW � L� WK 
 $ . FDV 
$� U 
 VWURQJHU��GX 
 W � WK 
 PRU 
 VWULQJHQ � UHGXFWLR� HIIRUW

• 6XE�6DKDUD� $IUL �<�$� Q " ,QGL � �D�#" UHV� R � WK 
 ZRUOG ? DU 
 WK 
 ZLQQHUV � 7KH� H[SHULHQ �<
�� JDL� FRPSDUHG

W � WK 
 QR�SROLF� VLWXDWLRQ
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7DEO 
 � ��� Q 
���� JLY 
�� IXUWKH� GHFRPSRVLWLR� R � WK 
 LQFRP 
�
 IIHFWV � 7K 
 WRWD � HIIHF����� GHFRPSRVH 
 L��� *'3�

HIIHFW�� � WHUPV�RI�WUDG 
�
 IIHF� �77���WK 
�
 IIHF� FDSLWD � IORZ � �<2,) � D��
 WK 
�
 IIHF� GX 
 W � SHUPLW � WUDQVIHUV�

>,QVHU� 7DEOH� ������
�� ��! HUH@

• *'3�HIIHFW � GRPLQDW 
 WK 
 RYHUDO � HIIHFW " H[FHS � IR� 66# DQ 
 ,1 $ ZKHU 
 KXJ 
 LQIORZ � R � SHUPL� WUDQVIHUV

RFFXU�

• 7K 
�
 IIHFW � R � WHUPV�RI�WUDG 
�
 IIHFW � D��
 WK 
&% KDQJ 
 L� FDSLWD � IORZV " GX 
 W � FKDQJLQ ' LQWHUHV� UDWH � SOD\

� PLQR�(� ROH�

7DEO 
�) VKRZ � WK 
 LQFRP 
�
 IIHFW � IR� D �*� VL + PDUNH� VFHQDULRV�

>,QVHU��� DEO 
�)�! HUH@

&RPSHQVDWRU� ULJKWV

1H[W " Z 
 WXU� W � WK 
,%-� V 
 ZKHU 
 GHYHORSLQ ' UHJLRQ � DU 
 JUDQWH 
 HQRXJ! HPLVVLR� ULJKW � W � SUHYHQ �.� KHP

VXIIHULQ ' D� LQFRP 
 OR �/� IUR0 VWDELOL]DWLR�21 ROLFLHV��7DEO 
�3 VKRZ � WK 
�
 PLVVLRQ � D��
 HPLVVLR� ULJKW � SH� KHDG

R � SRSXODWLR� L� DO � WZHO �4� HJLRQ � L��5 � 3�6 WKD� ZRXO 
 OHD 
 W � VWDELOL]DWLR� R � WK 
 DWPRVSKHUL %�% RQFHQWUDWL � � DW

�� 6 SSPY � 7K 
�� VVRFLDWH 
 LQFRP 
 ORVVH � DU 
�� OV �2' LYHQ � 7K 
 WDEO 
 LQGLFDWH � KR7 WK 
 EXUGH� R � FOLPDW 
 SROLF\

ZRXO 
2�8
 VKDUHG��ERW!:9;��
 H� WK 
 GLUW< $��VFHQDUL � �7DEO 
 �D � D��
=9;��
 H� WK 
�% OHD� VFHQDUL � % > �7DEO 
 �E��
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>,QVHU
 7DEO � � �
����������� HUH@

8QGH� WK � GLUW� VFHQDULR � SH� FDSLW ��� PLVVLRQ � L��� �� � ZRXO � VWLO � E � IRX� WLPH � D � KL  !� L� $QQH "�# FRXQWULHV

D � L� RWKH� FRXQWULHV��7KL � L � EHFDXV � WK � JORED � HPLVVLR� UHGXFWLR� HIIRU
 ZRXO �$�%�
& RQFHQWUDWH � L� WK � QRQ�

$QQH "'# FRXQWULHV � ZKHU �(�)& WLR� L � PRU �(& RVW�HIIHFWLYH * , +,� LJKW � ZHU � GLVWULEXWH � R�-� SH� FDSLW � EDVLV�

GHYHORSLQ  FRXQWULH � ZRXO � R� DYHUDJ � VXIIH� DERX
.� � / OR �0� R + LQFRPH��ZKLO � $QQH "�# FRXQWULH �1� XIIHUHG

� ��� / ORVV��,� RUGH� W 2 FRPSHQVDW � GHYHORSLQ  FRXQWULH � IR� LQFRP � ORV
 D �3� UHVX � 
 R + FOLPDW � SROLF\�� 4 
 ZRXOG

E � QHFHVVDU� W 2� LY � WKH5 �PXFK 6 JUHDWH�7� LJKW � WKD� WKRV �8� [WHQGH � W 2 LQGXVWULDOL]H � FRXQWULHV * ,QGHHG � WKH

OHYH � R + FRPSHQVDWLR� ZRXO � QHH � W 2
�9� VXF� WKD
�
 K � $QQH "�# FRXQWULH � ZRXO � DFWXDOO� KDY � QHJDWLY � ULJKWV�

+HQFH��L� RUGH� W 2 FRQWLQX � HPLWWLQ  JUHHQKRXV � JDVHV��$QQH":# FRXQWULH � ZRXO � QHH � W 2 EX� ULJKW � IUR5 RWKHU

FRXQWULHV * 7K � UHVXOWLQ  *' ; ORVVH � IR� $QQH ":# QDWLRQ � ZRXO � WKH� H[FHH ��< � * 7K � WUDG � L� HPLVVLR� ULJKWV

ZRXO� OHD � W 2 ODUJ � ILQDQFLD � IORZ � IUR5 $QQH"=# FRXQWULH � W 2
��2 Q�$QQH":# FRXQWULHV��$FTXLVLWLR� R + HPLVVLRQ

ULJKW � ZRXO � FRV
�
 K �
� YHUDJ � $QQH "�# FRXQWU� � / R + LW � QDWLRQD ��4 QFRPH��7K � VDO � R +%� LJKW � ZRXO � DFFRXQW

IR� � / R + GHYHORSLQ  FRXQWULHV > LQFRPH * 7KL � L � PDQ � WLPH � JUHDWH� WKD� ZKD
?
 KH� FXUUHQWO� UHFHLY � LQ

GHYHORSPHQ
 DLG��7KL � ZRXO � L� HIIHF
 E � WK � SUL &)� WKD
 LQGXVWULDOL]H � FRXQWULH � KD � W 2 SD� W 2: H
 GHYHORSLQJ

FRXQWULH � W 2 SXUVX �
�
& OLPDW � SROLF\�

8QGH� WK � FOHD� VFHQDULR � WK � SH� FDSLW ��� OORFDWL 2@� R + ULJKW � ZRXO � OHD � W 2 PXF� ORZH� LQFRP � ORVVHV�

,��� RW� $QQH "�# FRXQWULH � D����� RQ�$QQH "�# FRXQWULHV � WK � OR �0� R + *' ; L��������� ZRXO �:�%�8� URAB����� �� / RQ

DYHUDJH * 1HYHUWKHOHVV �$� YHU� FRQVLGHUDEO � UHGLVWULEXWLR� R +�� LJKW � ZRXO �C�%� QHFHVVDU� W 2 FRPSHQVDWH

GHYHORSLQ  FRXQWULH � IR� WKHL� ORVVHV * 7KL � L � SULPDULO� EHFDXV � WK � SUL &)� R + HPLVVLR� ULJKW � ZRXO ���%� ORZHU

XQGH� WKL �?� FHQDULR � VLQ &)� PXF� OH �0� ZRXO ��� HH � W 2 E � GRQ � W 2 UHDOL D@�8� VWDEO � VLWXDWLRQ * 7K �$& RV
 R + FOLPDWH

SROLF� W 2 $QQH ":# FRXQWULH � ZRXO �$�9� DERX
 WZLF ����� KLJ� L +9� LJKW � ZHU ��� OORFDWH � R��� FRPSHQVDWRU� EDVL � DV

L + WKH� ZHU �
� OORFDWH � R�E� SH� FDSLW � EDVLV�

>,QVHU
�
 DEO �
F=� HUH@

�� 'LVFXVVLRQ

, + JUHHQKRXV � JDVH � DU � W 2 E � VWDELOL]H � D
 D� DFFHSWDEO � OHYHO � L
 L � HVVHQWLD � WKD
 WK � GHYHORSLQ  ZRUO � DGRSWV

HPLVVLR� FRQWUR � PHDVXUHV * ,�HG ULQFLSOH �,4 
:4I� SRVVLEO � W 2 DOORFDW �J� PLVVLR� ULJKW � L� VXF�K� ZD� D � WR

FRPSHQVDW � GHYHORSLQ  FRXQWULH � IR� WK �8& RV
 R + SDUWLFLSDWLQ  L� WK � JORED � HIIRU
%
L2 FRQWUR � FOLPDW �$& KDQJH�
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+RZHYHU 
 WKL � ZRXO � LQYROY 
 JUDQWLQ � LQGXVWULDOL]H � FRXQWULH � QHJDWLY 
 ULJKWV � &RQVHTXHQWO\ 
 WK 
�� RV� RI

FOLPDW 
 SROLF� ZRXO � ULV 
�� RQVLGHUDEO� IR� WK 
 LQGXVWULDOL]H � FRXQWULHV�
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