
5HWULHYLQJ�WKH�WUDQVPLVVLRQ�VSHFWUXP�RI�
+'������E�XVLQJ�&+2&2/$7(

D�QHZ�&KURPDWLF�/LQH�3URõOH�7RPRJUDSK\�7HFKQLTXH

$7
02

63
+(

5ú
��$

70
26

3+
(5

ú
��'

R�
,�O
RR

N�
,�F

DU
H�
DE

RX
W�D

WP
RV

SK
HU
HV
"��
�$
70

2�
��

��
&R

QI
HU
HQ

FH

(PPD�ÿSDU]D�%RUJHV�_�,QVWLWXWR�GH�$VWURI®VLFD�GH�&DQDULDV
6XSHUYLVRUV��'U��0DKPRXGUH]D�2VKDJK�DQG�3URI��(QULF�3DOOª



,QGH[
,QWURGXFWLRQ��&&)V�DQG�/�3�7RPRJUDSK\

2XWOLQH

+'������E�'DWD

'DWD�5HGXFWLRQ

0RGHO

)LWWLQJ

5HVXOWV

&RQFOXVLRQV

&˧̜&�y�
|
¯�

˾�`
|
9
&�

��X
`
̜˂ˀ˂ˁ̜¡

`
|
P
�>
`
y



&&)V

�ĳėķķ˾ÎėĳĳØĈ³ĿôėĐ̜ėë̜³̜ķİØÎĿĳńĎ̜
ŘôĿñ̜³̜ÍôĐ³ĳŞ̜Ď³ķą̜

"ØìĳØØ̜ėë̜ķôĎôĈ³ĳôĿŞ̜³ĈėĐì̜³̜ĳ³ĐìØ̜
ėë̜ĳ³Ôô³Ĉ̜ŗØĈėÎôĿôØķ

>ôìñØĳ̜�˵Z̜³ŗØĳ³ìØ̜ĈôĐØ

yĳØÎôķØ̜| ̜ĎØ³ķńĳØĎØĐĿ̜ŪĿĿôĐì̜³̜
ì³ńķķô³Đ̜Ŀė̜��8

�ĳėķķ̜�ėĳĳØĈ³ĿôėĐ̜8ńĐÎĿôėĐķ

ZZ�HVR�RUJ��3HGUR�)LJXHLUD�WDON�

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



k�*HRUJH�=KRXèV�:HEVLWH��+DUYDUG�6PLWKVRQLDQ�&I$�

/LQH�3URõOH�7RPRJUDSK\
XØĿñėÔ̜Ŀñ³Ŀ̜³Đ³ĈŞŦØķ̜��8ķ̜
ĿØĎİėĳ³Ĉ̜ķØĲńØĐÎØķ

|ØÔńÎĿôėĐ̜ėë̜ūńŝ̜ëĳėĎ̜³̜ĳØìôėĐ̜
³ëëØÎĿķ̜ĿñØ̜ķĿØĈĈ³ĳ̜ĈôĐØ̜İĳėŪĈØ
䚉 �ńĎİķ̜ôĐ̜��8ķ
䚉 "Øŗô³ĿôėĐķ̜ėë̜| ̜ĎØ³ķńĳØĎØĐĿķ

�ĐėĎ³ĈôØķ̜ėÍķØĳŗØÔ̜ôĐ̜��8ķ̜
ķØĲńØĐÎØķ̜ÔńĳôĐì̜Ŀĳ³ĐķôĿ̜Î³Đ̜ÍØ̜
ĳØĈ³ĿØÔ̜Ŀė̜|İ˵|˲

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



&KURPDWLF�/LQH�3URõOH�7RPRJUDSK\

RôĐØ˾yĳėŪĈØ̜�ėĎėìĳ³İñŞ̜ôĐ̜
ÔôëëØĳØĐĿ̜ɺʤ

�ĳ³ĐķĎôķķôėĐ̜�İØÎĿĳėķÎėİŞ

�>`�`R��&
�>ĳ`Ď³Ŀô�̜ĈôĐØ̜İĳ`ŪRØ̜ĿėĎėìĳ�İñŞ̜�&ÎñĐôĲńØ

Β͓i̮͓tƈĬãĥĬ͓Ώ͓ČƹŚŽŇãőČƔƈ̮őãƈã̮ĥŚƳ

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



5HWULHYLQJ�WUDQVPLVVLRQ�VSHFWUXP�
RI�+'������E�XVLQJ�&+2&2/$7(

k�*HRUJH�=KRXèV�:HEVLWH��+DUYDUG�6PLWKVRQLDQ�&I$�

�³ķØÔ̜ėĐ̜ĿñØ̜ķİØÎĿĳ³Ĉ̜ĈôĐØ̜
ÔôķĿėĳĿôėĐķ̜Î³ńķØÔ̜ÍŞ̜ĿñØ̜İĈ³ĐØĿ̜
ķñ³ÔôĐì̜İ³ĳĿķ̜ėë̜ĿñØ̜ĳėĿ³ĿôĐì̜
ķĿØĈĈ³ĳ̜ķńĳë³ÎØ

�>`�`R��&
�>ĳ`Ď³Ŀô�̜ĈôĐØ̜İĳ`ŪRØ̜ĿėĎėìĳ�İñŞ̜�&ÎñĐôĲńØ

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



2XWOLQH

XėÔØĈ
`ÍĿ³ôĐØÔ̜³̜ëńĐÎĿôėĐ³Ĉ̜ĎėÔØĈ̜ėë̜ÎñĳėĎ³ĿôÎ̜

ĈôĐØ˾İĳėŪĈØ̜ĿėĎėìĳ³İñŞ̜ØŝĿØĐÔôĐì̜�`�y̜ĿėėĈ

8ôĿĿôĐì
"ØŗØĈėİØÔ̜³Đ̜X�X�̜ŪĿĿôĐì̜İĳėÎØÔńĳØ̜Ŀė̜

ØķĿôĎ³ĿØ̜ĿñØ̜İĈ³ĐØĿ̜ĳ³Ôôńķ̜ôĐ̜ÔôëëØĳØĐĿ̜ɺʤ̜

"³Ŀ³̜|ØÔńÎĿôėĐ
|ØÔńÎØÔ̜&�y|&��`̜Ô³Ŀ³̜³ĐÔ̜

İĳØİ³ĳØÔ̜ôĿ̜ëėĳ̜³̜ÎñĳėĎ³ĿôÎ̜ŪĿĿôĐì̜

>"̜˂ˀˉ˄˅ˈ̜Í
�İİĈôØÔ̜ĿñØ̜ŪĿĿôĐì̜İĳėÎØÔńĳØ̜Ŀė̜ĿñØ̜İĈ³ĐØĿ̜

>"˂ˀˉ̜³ķ̜³̜ĳØĈô³ÍôĈôĿŞ̜ĿØķĿ̜ėë̜ėńĳ̜İĳėÎØÔńĳØ̜³ĐÔ̜

Ŀė̜ÎñØÎą̜ôë̜ôĿ̜ôķ̜İėķķôÍĈØ̜Ŀė̜ĳØĿĳôØŗØ̜ĿñØ̜

Ŀĳ³ĐķĎôķķôėĐ̜ķİØÎĿĳ³̜ńķôĐì̜Ŀñôķ̜ĎØĿñėÔ̜̜

`ÍĿ³ôĐ̜Ŀĳ³ĐķĎôķķôėĐ̜ķİØÎĿĳėķÎėİŞ̜ŗô³̜�ñĳėĎ³ĿôÎ̜R˾y̜�ėĎėìĳ³İñŞ

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



+'�������E�GDWD

&�y|&��`̜͈̜ R�˨̜y³ĳ³Đ³Ĉ

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



'DWD�5HGXFWLRQ
�ĿØİķ
ˁ˧ ��8̜ūńŝ̜ĐėĳĎ³ĈôŦ³ĿôėĐ
˂˧ PØİĈØĳô³Đ̜ĎėĿôėĐ̜

ķńÍĿĳ³ÎĿôėĐ
˃˧ ¡³ŗØĈØĐìĿñ̜ÍôĐķ̜ÔØŪĐôĿôėĐ
˄˧ X³ķĿØĳ̜��8̜ìØĐØĳ³ĿôėĐ
˅˧ �ńÍĿĳ³ÎĿôėĐ̜ėë̜ĿñØ̜X³ķĿØĳ̜��8
ˆ˧ &ĳĳėĳ̜ØķĿôĎ³ĿôėĐ

ˈ˾ėĳÔØĳķ̜ÍôĐķ



'DWD�5HGXFWLRQ
�ĿØİķ
ˁ˧ ��8̜ūńŝ̜ĐėĳĎ³ĈôŦ³ĿôėĐ
˂˧ PØİĈØĳô³Đ̜ĎėĿôėĐ̜ķńÍĿĳ³ÎĿôėĐ
˃˧ ¡³ŗØĈØĐìĿñ̜ÍôĐķ̜ÔØŪĐôĿôėĐ
˄˧ X³ķĿØĳ̜��8̜ìØĐØĳ³ĿôėĐ
˅˧ �ńÍĿĳ³ÎĿôėĐ̜ėë̜ĿñØ̜X³ķĿØĳ̜

��8
ˆ˧ &ĳĳėĳ̜ØķĿôĎ³ĿôėĐ



�ĿØİķ
ˁ˧ ��8̜ūńŝ̜ĐėĳĎ³ĈôŦ³ĿôėĐ
˂˧ PØİĈØĳô³Đ̜ĎėĿôėĐ̜ķńÍĿĳ³ÎĿôėĐ
˃˧ ¡³ŗØĈØĐìĿñ̜ÍôĐķ̜ÔØŪĐôĿôėĐ
˄˧ X³ķĿØĳ̜��8̜ìØĐØĳ³ĿôėĐ
˅˧ �ńÍĿĳ³ÎĿôėĐ̜ėë̜ĿñØ̜X³ķĿØĳ̜��8

ˆ˧ &ĳĳėĳ̜ØķĿôĎ³ĿôėĐ

'DWD�5HGXFWLRQ
*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



0RGHO62$3����
yôŝØĈ³ĿôėĐ̜³İİĳė³Îñ̜Ŀė̜
ķôĎńĈ³ĿØ̜³̜Ŀĳ³ĐķôĿôĐì̜İĈ³ĐØĿ̜
ôĐ̜ëĳėĐĿ̜ėë̜³̜ĳėĿ³ĿôĐì̜ñėķĿ̜ķĿ³ĳ

˄˧̜̜X³ķĿØĳ̜��8̜ìØĐØĳ³ĿôėĐ
˅˧̜̜�ńÍĿĳ³ÎĿôėĐ̜ėë̜ĿñØ̜X³ķĿØĳ̜��8



)LWWLQJX�X�
X�X�̜³İİĳė³Îñ˩̜ØĎÎØØ̜
˸8ėĳØĎ³Đ˾X³ÎąØŞ̜ØĿ̜³Ĉ˧˨̜˂ˀˁ˃˹

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�



)LWWLQJX�X�
X�X�̜³İİĳė³Îñ˩̜ØĎÎØØ̜
˸8ėĳØĎ³Đ˾X³ÎąØŞ̜ØĿ̜³Ĉ˧˨̜˂ˀˁ˃˹



5HVXOWV>"˂ˀˉ˄˅ˈÍ

�³ĐĿėķ̜ØĿ̜³Ĉ˧̜˸˂ˀ˂ˀ˹˩
˾ �ñĳėĎ³ĿôÎ̜|˾X
˾ &�y|&��`̜Ô³Ŀ³

�ôĐì̜ØĿ̜³Ĉ˧̜˸˂ˀˁˆ˹˩
˾ XńĈĿôÍ³ĐÔ̜

İñėĿėĎØĿĳŞ
˾ >��̜˸��A�˹̜Ô³Ŀ³

&�y|&��`̜ėÍķØĳŗ³ĿôėĐķ

*̮
͓*
¢�
��
Þ�
́�
t
�B
*¢

�¯
i
t
͓ˠ
˞ˠ
˟͓Î

t
�_
¢I
t
�

&ķİ³ĳŦ³˾�ėĳìØķ̜ØĿ̜³Ĉ˧̜˸˂ˀ˂ˁ˹˨̜ķńÍĎôĿĿØÔ



䚉 ¡Ø̜ÔØŗØĈėİØÔ̜�>`�`R��&̜
ĎØĿñėÔ˨̜Í³ķØÔ̜ėĐ̜İñŞķôÎ³Ĉ̜
ĎėÔØĈôĐì̜ėë̜ėÍķ˧̜Ô³Ŀ³̜˸�`�y˹˧̜

䚉  ³ĈôÔ³ĿØÔ̜ôĿķ̜İØĳëėĳĎ³ĐÎØ̜ėĐ̜
>"˂ˀˉ˄˅ˈÍ̜Ô³Ŀ³˧̜

䚉 �ĳ³ĐķĎôķķôėĐ̜ķİØÎĿĳńĎ̜³ìĳØØ̜
ŘôĿñ̜İĳØŗôėńķ̜ĳØķńĈĿķ̜˸�ôĐì̜ØĿ̜³Ĉ˧̜
˂ˀˁˆ˪̜�³ĐĿėķ̜ØĿ̜³Ĉ˧̜˂ˀ˂ˀ˹˨̜ėÍĿ³ôĐôĐì̜
ķôĎôĈ³ĳ̜İĳØÎôķôėĐ̜ńķôĐì̜ķôĎôĈ³ĳ̜
Ô³Ŀ³̜³ĐÔ̜ÔôëëØĳØĐĿ̜ĎØĿñėÔėĈėìŞ˧

5HWULHYLQJ�WUDQVPLVVLRQ�VSHFWUXP�
RI�+'������E�XVLQJ�&+2&2/$7(

&RQFOXVLRQV



䚉 >ôĐĿ̜ėë̜>˂`̜³ĐÔ̜Z>˃̜ÔØĿØÎĿôėĐ̜
³ëĿØĳ̜İØĳëėĳĎôĐì̜³ĿĎėķİñØĳôÎ̜
ĳØĿĳôØŗ³Ĉ̜ėĐ̜ĿñØ̜ĳØķńĈĿķ

䚉 y³ĳĿôÎńĈ³ĳĈŞ̜ôĐĿØĳØķĿôĐì̜ëėĳ̜
ØŝėİĈ³ĐØĿķ̜³ĳėńĐÔ̜ŞėńĐì̜³ĐÔ̜
³ÎĿôŗØ̜ķĿ³ĳķ̜ėĳ̜ĎėÔØĳ³ĿØ˵ë³ķĿ̜
ĳėĿ³ĿôĐì̜ķĿ³ĳķ

5HWULHYLQJ�WUDQVPLVVLRQ�VSHFWUXP�
RI�+'������E�XVLQJ�&+2&2/$7(

&RQFOXVLRQV



5HWULHYLQJ�WKH�WUDQVPLVVLRQ�VSHFWUXP�RI�
+'������E�XVLQJ�&+2&2/$7(
D�QHZ�&KURPDWLF�'RSSOHU�7RPRJUDSK\�7HFKQLTXH

$7
02

63
+(

5ú
��$

70
26

3+
(5

ú
��'

R�
,�O
RR

N�
,�F

DU
H�
DE

RX
W�D

WP
RV

SK
HU
HV
"��
�$
70

2�
��

��
&R

QI
HU
HQ

FH

7+$1.6

(PPD�ÿSDU]D�%RUJHV�_�,QVWLWXWR�GH�$VWURI®VLFD�GH�&DQDULDV
6XSHUYLVRUV��0DKPRXGUH]D�2VKDJK�DQG�(QULF�3DOOª


