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�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

-��.RXED�DQG�<��0LUHDXOW

*HRGHWLF�6XUYH\�'LYLVLRQ

*HRPDWLFV�&DQDGD��1DWXUDO�5HVRXUFHV�&DQDGD

2WWDZD��&DQDGD

�� ,QWURGXFWLRQ

�

�7KLV� UHSRUW� LV� D� FRPSOHPHQW� WR� WKH� �����$QDO\VLV� &RRUGLQDWRU� 5HSRUW� IRXQG� LQ

9ROXPH�,�RI� WKH������,*6�$QQXDO�5HSRUW� �.RXED��������� �&KDQJHV�� HQKDQFHPHQWV� DQG

QHZ� SURGXFWV� LPSOHPHQWHG� GXULQJ� ����� DV� ZHOO� DV� WKH� FRPELQDWLRQ� DQG� HYDOXDWLRQ

SURFHGXUHV� DQG� VWDWLVWLFV� RI� RUELWV�� FORFNV� DQG� (DUWK� 2ULHQWDWLRQ� 3DUDPHWHUV� �(23�� DUH

UHYLHZHG���,Q�������WKUHH�,*6�FRPELQDWLRQV�ZHUH�URXWLQHO\�SHUIRUPHG��WKH�,*6�3UHGLFWLRQ

�,*3�GDLO\���5DSLG��,*5�GDLO\��DQG�)LQDO��,*6�ZHHNO\��FRPELQDWLRQV�� �7KH�8QLWHG�6WDWHV

1DYDO�2EVHUYDWRU\��8612���DQ�$VVRFLDWH�$QDO\VLV�&HQWUH��$$&�� MRLQHG� WKH�5DSLG� ,*6

SURGXFWLRQ�JURXS�LQ�$SULO�������:N������EXW�GRHV�QRW�FRQWULEXWH�WR�WKH�3UHGLFWLRQ�RU�WKH

)LQDO�,*6�SURGXFWV�

�

�� &KDQJHV��(QKDQFHPHQWV�DQG�1HZ�3URGXFWV�LQ�����

,Q� ������ DOO� ,*6� SURGXFWV� FRQWLQXHG� WR� EH� RULHQWHG� WR� ,75)���ZKLFK� KDG� EHHQ

LQWURGXFHG�� DORQJ� ZLWK� PDQ\� RWKHU� FKDQJHV�� RQ� -XQH� ���� ����� �:N� ����� �.RXED� DQG

0LUHDXOW����������7KLV�\HDU©V�FKDQJHV�DQG�HQKDQFHPHQWV�ZHUH�PRVWO\� UHODWHG� WR� WKH�,*6

/2'�87�DQG�FORFN�FRUUHFWLRQ�FRPELQDWLRQV���7KH�,*6�5DSLG�VROXWLRQ�GHDGOLQH��WR�PDNH

,*6� 5DSLG� �,*5�� RUELWV� DYDLODEOH� WR� WKH� $QDO\VLV� &HQWUHV� �$&�� SDUWLFLSDWLQJ� LQ� WKH

FRPELQHG�3UHGLFWLRQ�SURGXFWV��ZDV�DGYDQFHG�E\�WZR�KRXUV��IURP����WR����KU�87&���7KH

FKDQJHV�DQG�HQKDQFHPHQWV�DUH�VXPPDUL]HG�LQ�7DEOH���

��� ,*6�2UELW�3UHGLFWLRQ�&RPELQDWLRQ��,*3�

$V�PHQWLRQHG�LQ�ODVW�\HDU©V�$QQXDO�5HSRUW� �.RXED�DQG�0LUHDXOW��������� WKH�,*6

RUELW� 3UHGLFWLRQ� FRPELQDWLRQ�� D� ��GD\� RUELW� SUHGLFWLRQ� �L�H�� ��� WR� ��K�� ZDV� RIILFLDOO\

LQWURGXFHG�RQ�0DUFK����������*36�:N������� �7KLV�\HDU��PRUH�FRPSUHKHQVLYH�VWDWLVWLFV

UHJDUGLQJ�$&�DQG�,*6�RUELW�FORFN�SUHGLFWLRQ��,*3��SHUIRUPDQFH�KDYH�EHHQ� LQFRUSRUDWHG

�VHH�VHFWLRQ������7KH�DFFXUDF\�FRGH�IRXQG�LQ�WKH�,*3�VS��ILOH�LV�EDVHG�RQ�WKH�FRPSDULVRQ

ZLWK�,*5��ZKLFK� LV� UHSRUWHG�GDLO\�ZLWK� D���GD\�GHOD\�� DV�SDUW�RI� WKH� ,*5�FRPELQDWLRQV�

3UHGLFWHG� VDWHOOLWH�RUELWV��ZLWK�PLVVLQJ� FRPSDULVRQ� LQIRUPDWLRQ�ZLWK� UHVSHFW� WR� ,*5�� DUH

DVVLJQHG� DQ� DFFXUDF\� FRGH� RI� ��� �L�H�� SUHFLVLRQ� RI� a���P�� LQ� WKH� VS�� ILOH� IRU� WKDW� GD\�

&RPSDULVRQ�506� EHWZHHQ� ,*5� DQG� ,*3� EHORZ� ���P� DUH� OHIW�ZLWK� WKH� DFFXUDF\� FRGHV

HVWLPDWHG� E\� WKH� FRPELQDWLRQ� SURJUDP�� � $FFXUDF\� FRGHV� IRU� VDWHOOLWHV� ZLWK� FRPSDULVRQ

506�DERYH����P�DUH�DGMXVWHG�DFFRUGLQJ�WR�WKH�506�
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7DEOH����� � � � � � �

:N�'D\ Products &KDQJHV

�����

�����

)LQDO

5DSLG

,*6�/2'�FRPELQDWLRQ�LQWHJUDWLRQ�RIILFLDOO\�LPSOHPHQWHG�XVLQJ

RQO\�WKH�,(56�%XOOHWLQ�$�87��YDOXHV�WKDW�LQFOXGHG���K�9/%,

GDWD�

�����

�����

)LQDO

5DSLG

,*6�/2'�FRPELQDWLRQ�LQWHJUDWLRQ�XVLQJ�REVHUYHG�,(56

%XOOHWLQ�$�87��YDOXHV�

����� 5DSLG

RQO\

,*6�5DSLG�VXEPLVVLRQ�GHDGOLQH�VKRUWHQHG�E\�WZR�KRXUV��IURP

���WR����KU�87&��

�����

�����

)LQDO

5DSLG

,*6�/2'�FRPELQDWLRQ�LQWHJUDWLRQ�XVLQJ�XS�WR�ILYH�GD\V�SULRU�WR

WKH�PRVW�FXUUHQW�REVHUYHG�,(56�%XOOHWLQ�$�87��YDOXHV�

�����

�����

)LQDO

5DSLG

1HZ�(23�FRPSDULVRQ�WDEOH�LPSOHPHQWHG�

�����

�����

)LQDO

5DSLG

1HZ�,*6�/2'�ZHLJKWLQJ�VFKHPH�EDVHG�RQ�WKH�$&�/2'�506

ELDV�FDOLEUDWLRQ����506
�
��ZLWK�UHVSHFW�WR�,(56�%XOOHWLQ�$�

����� 5DSLG

RQO\

8VH�RI�(05�87�GHULYHG�/2'�YDOXHV�LQ�WKH�,*6�5DSLG�/2'

FRPELQDWLRQ�LQWHJUDWLRQ�

�����

�����

)LQDO

5DSLG

1RQ�6$�EDVHG�$&�FORFN�DOLJQPHQW�DQG�ZHLJKWLQJ�DEDQGRQHG

IRU�D�PRUH�UHOLDEOH�PHWKRG�XVLQJ�RQH�UHIHUHQFH�$&��DOO

EURDGFDVW�VDWHOOLWHV�DQG�WKH�DEVROXWH�GHYLDWLRQ�RI�$&�DOLJQHG

FORFNV�ZLWK�UHVSHFW�WR�WKH�XQZHLJKWHG�PHDQ�IRU�$&�FORFN

ZHLJKWLQJ�

�����

�����

)LQDO

5DSLG

1HZ�DOLJQPHQW�FRUUHFWLRQ�WR�$&�FORFNV�EDVHG�RQ�WKH�GLIIHUHQFH

LQ�WKH�UDGLDO�FRPSRQHQW�EHWZHHQ�$&�DQG�,*6�FRPELQHG�RUELWV�

��� ,*6�/2'�87�&RPELQDWLRQ

,*6�/2'�87�FRPELQDWLRQ�ZDV�EULHIO\�GHVFULEHG� LQ� WKH������,*6�$QQXDO�5HSRUW

�.RXED�DQG�0LUHDXOW��������DOWKRXJK�RIILFLDOO\�LPSOHPHQWHG�LQ������RQO\���7KH�,*6�5DSLG

DQG�)LQDO�/2'�87�FRPELQDWLRQV�ZHUH�UHVSHFWLYHO\�LPSOHPHQWHG�RQ�:NV�����DQG�����

7R�VXPPDUL]H��,*6�FRPELQHG�/2'V�DUH�QRZ�EDVHG�RQ�D�ZHLJKWHG�DYHUDJH�RI�$&

/2'�VROXWLRQV�WKDW�DUH�ILUVW�FDOLEUDWHG�DOLJQHG�ZLWK�UHVSHFW�WR�,(56�%XOOHWLQ�$�RYHU�D���

GD\�SHULRG�HQGLQJ�ILYH�GD\V�SULRU�WR�WKH�ODVW�REVHUYHG��L�H��QRQ�SUHGLFWHG��,(56�%XOOHWLQ�$

87�� YDOXH� �DOVR� FDOOHG� WKH� DQFKRU� SRLQW��� � 7KH� FRPELQHG� ,*6� /2'� YDOXHV� DUH� WKHQ

LQWHJUDWHG�LQWR�,*6�87�VWDUWLQJ�IURP�WKH�DQFKRU�SRLQW�DQG�XS� WR� WKH�GD\�UHTXLUHG�� �7KH

LQWHJUDWLRQ�SHULRG�LV�JHQHUDOO\������GD\V�IRU�WKH�5DSLG�FRPELQDWLRQV�DQG�����GD\V�IRU�WKH

)LQDO� FRPELQDWLRQV�� � )LJXUH� �� SUHVHQWV� D� VFKHPDWLF� YLHZ� RI� WKH� /2'� FRPELQDWLRQ� DQG

LQWHJUDWLRQ� SURFHGXUH� ZKLOH� VHFWLRQ� �� GHVFULEHV� LQ� PRUH� GHWDLO� WKH� FRPELQDWLRQ� PHWKRG

XVHG�
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/DVW�%XOOHWLQ�$�REVHUYHG�87�

��GD\V

QFDO

���������� $&�/2'�%LDV�&DOLEUDWLRQ QGD\

$&�/2'�&RPELQDWLRQ��

,QWHJUDWLRQ�SHULRG

6WDUW���GD\V 6WDUW 'D\�UHTXLUHG

�$QFKRU�

)LJXUH����� � � � �

,QLWLDOO\�� RQO\� WKH� ,(56�%XOOHWLQ� $�87�� YDOXHV� FRQWDLQLQJ� ��K�9/%,� GDWD� ZHUH

XVHG� IRU� WKH�/2'� FDOLEUDWLRQ� DQG� LQWHJUDWLRQ�� � 7KH� VWUDWHJ\�ZDV�PRGLILHG� D� IHZ�ZHHNV

ODWHU�WR�DOVR�LQFOXGH�DOO�REVHUYHG��L�H��QRQ�SUHGLFWHG�YDOXHV���$IWHU�H[WHQVLYH�WHVWLQJ��LW�ZDV

VKRZQ�WKDW�XVLQJ�,(56�%XOOHWLQ�$�87��YDOXHV�HQGLQJ�ILYH�GD\V�SULRU�WR�WKH�ODVW�REVHUYHG

87��YDOXH�ZRXOG�JLYH�PRUH�RSWLPDO�DQG�UHOLDEOH�UHVXOWV��0LUHDXOW�HW�DO���������

$W� ILUVW��DV� LQ� WKH� ,*6�3RODU�0RWLRQ� �30��FRPELQDWLRQV��$&�RUELW�ZHLJKWV�ZHUH

XVHG� IRU� $&� /2'�ZHLJKWV�� � 2WKHU� ZHLJKWLQJ� VWUDWHJLHV� EDVHG� RQ� $&� /2'� FDOLEUDWLRQ

VWDQGDUG� GHYLDWLRQ� ���V
�
�� DQG� FDOLEUDWLRQ� 506� ���506

�
�� ZHUH� WHVWHG�� 7KH� ��506

�

ZHLJKWLQJ�VFKHPH�SURGXFHG�WKH�EHVW�UHVXOWV�RYHUDOO��ZKHQ�FRPSDUHG�WR�,(56�%XOOHWLQ�$�

DQG�ZDV�WKHUHIRUH�LPSOHPHQWHG���$QRWKHU�LPSURYHPHQW��DV�DOUHDG\�QRWHG�E\��5D\��������

ZDV�UHDOL]HG�ZKHQ�(05�87�GHULYHG�/2'�YDOXHV�ZHUH�XVHG�LQVWHDG�RI�LWV�HVWLPDWHG�/2'�

7HVWV�ZHUH�FRQFOXVLYH�DQG�WKH�QHZ�VWUDWHJ\�ZDV�LPPHGLDWHO\�LPSOHPHQWHG��VWUDWHJ\�,*5�

&��


�LQ�7DEOH������/2'�VWUDWHJ\�FKDQJHV�WKDW�RFFXUUHG�LQ������DUH�OLVWHG�LQ�7DEOH���ZKLOH

7DEOH���FRQWDLQV�D�VDPSOH�RI�WKH�UHVXOWV�IURP�VRPH�RI�WKH�/2'�WHVWV�SHUIRUPHG�
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7DEOH��� &RPSDULVRQ�RI�VWUDWHJLHV�RI�,*6�/2'�87�FRPELQDWLRQ�DQG�,(56�%XOOHWLQ�$
3URGXFW�WHVWHG��,*6�5DSLG��,*5�

3HULRG�FRYHUHG��:N�����GD\���WR�:N�����GD\��

Strategy used 87�&RPSDULVRQ�ZUW�,(56�%XOOHWLQ�$

506��PVHF�

506�,PSURYHPHQW

���

,(56�%XOOHWLQ�$

�RULJLQDOO\�

��� ���

,*5�$�� ��� ��

,*5�%�� ��� ��

,*5�&�� ��� ��

,*5�&�� ��� ��

,*5�&�� ��� ��

,*5�&��
 �� ��

'HVFULSWLRQ�RI�,*5�/2'�FRPELQDWLRQ�LQWHJUDWLRQ�VWUDWHJLHV�XVHG�

,(56�%XOOHWLQ�$��RULJLQDOO\�� 87�YDOXHV�WDNHQ�GLUHFWO\�IURP�,(56�%XOOHWLQ

$��DW�WKH�WLPH�RI�WKH�FRPELQDWLRQ��

�$�� ,*5�/2'�FRPELQDWLRQ�ZLWK�$&�/2'�ELDV�FDOLEUDWLRQ�EDVHG�RQ�,(56

%XOOHWLQ�$�87��YDOXHV�WKDW�LQFOXGHG���K�9/%,�GDWD�

�%�� ,*5�/2'�FRPELQDWLRQ�ZLWK�$&�/2'�ELDV�FDOLEUDWLRQ�EDVHG�RQ�DOO

REVHUYHG��L�H��QRQ�SUHGLFWHG��,(56�%XOOHWLQ�$�87��

�&�� ,*5�/2'�FRPELQDWLRQ�ZLWK�$&�/2'�ELDV�FDOLEUDWLRQ�EDVHG�RQ�,(56

%XOOHWLQ�$�87��YDOXHV�HQGLQJ�ILYH�GD\V�SULRU�WR�LWV�ODVW�REVHUYHG�87�

YDOXH�

���� $&�/2'�ZHLJKWV�IURP�$&�RUELW�FRPELQDWLRQV�

���� $&�/2'�ZHLJKWV�EDVHG�RQ�WKH�VWDQGDUG�GHYLDWLRQ�RI�$&�/2'�ELDV

FDOLEUDWLRQ�ZUW�,(56�%XOOHWLRQ�$����V
��
��

���� $&�/2'�ZHLJKWV�EDVHG�RQ�WKH�506�RI�$&�/2'�ELDV�FDOLEUDWLRQ�ZLWK

UHVSHFW�WR�,(56�%XOOHWLRQ�$����506
��
��

�
�� 8VH�RI�(05�87�GHULYHG�/2'�DQG�XVH�RI�$&�/2'�IRU�DOO�RWKHUV�

��� 1HZ�(23�&RPSDULVRQ�7DEOH

,Q� RUGHU� WR� KDYH� D� FORVHU� ORRN� DW� WKH� $&� (23� SHUIRUPDQFH�� D� QHZ� (23

FRPSDULVRQ�WDEOH�ZDV�LQWURGXFHG�LQ�WKH�,*6�,*5�VXPPDU\�UHSRUWV��$XJXVW����������7KH

QHZ�WDEOH�VKRZV�WKH�GLIIHUHQFH�EHWZHHQ�,*6�,*5�FRPELQHG�YDOXHV�DQG�WKH�$&�LQGLYLGXDO

FRQWULEXWLRQV� IRU� WKH� (DUWK� 5RWDWLRQ� 3DUDPHWHUV� �(53�� ;SROH�� <SROH�� ;UW�� <UW�� DQG

/HQJWK�2I�'D\��/2'����7DEOH���VKRZV�DQ�H[DPSOH�RI�WKH�QHZ�WDEOH��7DEOH���ZZZZ�G��IRU

WKH�,*6�5DSLG�FRPELQDWLRQ�RI�*36�:N�����GD\���� � ,W� LQFOXGHV� D�KHDGHU�GHVFULELQJ� WKH

(23�LQYROYHG��WKH�XQLWV�DQG�VRPH�VKRUW�H[SODQDWRU\�FRPPHQWV�RQ�IODJV�XVHG���7KH�WDEOH�LV

GLYLGHG� LQWR��� VHFWLRQV�� ����$&�QDPHV� DQG� IODJV�XVHG�� ����(53� �L�H��;SROH��<SROH��;UW�
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<UW�� DQG� /2'� FRPSDULVRQV� RI� � ,*5� YHUVXV� HDFK� � $&� �,*5�$&�� � DQG� � ���� /2'� ELDV

HVWLPDWLRQ�VXPPDU\�ZLWK�UHVSHFW�WR�,(56�%XOOHWLQ�$�

7DEOH����� � � � � � � � �

7DEOH����(DUWK�2ULHQWDWLRQ�3DUDPHWHUV�GDLO\�VXPPDU\�

���������'DLO\�&HQWUH�(53��(53�5DWHV�DQG�/2'�GLIIHUHQFHV�ZLWK�UHVSHFW�WR

���������,*5�FRPELQHG�YDOXHV�

���������;SROH�;UW��[�SROH�DQG�[�SROH�UDWH����

����

���������<SROH�<UW��\�SROH�DQG�\�SROH�UDWH����

����GD\�

���������/2'��/HQJWK�2I�'D\��PVHF�

���������$&�/2'�%,$6�����GD\�PHDQ�/2'�ELDV�ZLWK�UHVSHFW�WR�%XOOHWLQ�$��XV�

���������$&�/2'�%,$6�506��506�RI�$&�/2'�%,$6��XV�

���������)/$*���X���XVHG����[���H[FOXGHG��������QR�VXEPLVVLRQ�

���������������IRU�;SROH��<SROH��;UW��<UW�DQG�/2'

���������$�VWDU���
���EHVLGH�WKH�$&�QDPH�LQGLFDWHV�WKDW�$&�/2'�YDOXHV�ZHUH

���������GHULYHG�IURP�$&�87��87&�YDOXHV�

7DEOH������������*36�ZHHN���������'D\������0-'���������

�����������������������������������������������������$&�/2'���$&�/2'

&(17��)/$*��_��;SROH��<SROH����;UW����<UW����/2'�_����%,$6��%,$6�506

������������������������������������������������������������������������

FRG���XXXXX�_������������������������������������_���������������

HPU
��XXXXX�_������������������������������������_���������������

HVD���XXXXX�_������������������������������������_���������������

JI]���XXXXX�_������������������������������������_���������������

MSO���XXXXX�_������������������������������������_���������������

QJV���XXXXX�_������������������������������������_���������������

VLR���XXXXX�_������������������������������������_���������������

XVQ���XXXXX�_������������������������������������_���������������

)RU�WKH�)LQDO�FRPELQDWLRQV��RQH�ZHHN�RI�GDLO\�(23�7DEOHV��7DEOH���ZZZZ�G��DUH

JHQHUDWHG�SUHFHGHG�E\�D�ZHHNO\�VXPPDU\�7DEOH��7DEOH���ZZZZ�G��FRPSLOLQJ�VWDWLVWLFV�IRU

WKH�ZKROH�ZHHN�

��� &ORFN�&RPELQDWLRQV

$OPRVW�IURP�WKH�EHJLQQLQJ�RI�WKH�,*6��WKH�$&�FORFN�ZHLJKWLQJ�VWUDWHJ\�KDV�EHHQ

EDVHG�RQ�WKH�DEVROXWH�GHYLDWLRQ�RI�$&�LQLWLDO�FORFN�DOLJQPHQW�ZLWK�UHVSHFW�WR�WKH�EURDGFDVW

VDWHOOLWHV�ZLWKRXW�6HOHFWLYH�$YDLODELOLW\� �6$�� ��� VDWHOOLWHV� DW� WKH� EHJLQQLQJ��� �1RZ�� VLQFH

RQO\� RQH� QRQ�6$� VDWHOOLWH� UHPDLQV� �351���� WKLV� FORFN� ZHLJKWLQJ� VWUDWHJ\� KDV� EHFRPH

XQUHOLDEOH�

*LYHQ�WKH�JRRG�SHUIRUPDQFH�RI�$&�FORFN�FRUUHFWLRQV�GXULQJ�������LW�ZDV�GHFLGHG

WR�FKDQJH� IURP�WKH�FORFN�FRPELQDWLRQ�ZHLJKWLQJ�VWUDWHJ\�EDVHG�RQ�QRQ�6$�VDWHOOLWHV�� WR

WKH�IROORZLQJ�RQH��D�FKRVHQ�UHIHUHQFH�$&�LV�DOLJQHG�WR�WKH�EURDGFDVW�*36�FORFNV�XVLQJ�DOO

VDWHOOLWHV�� WKHQ� DOO� RWKHU� $&V� DUH� DOLJQHG� WR� WKDW� UHIHUHQFH� $&�� � 7KH� FORFN�ZHLJKWV� DUH

FRPSXWHG�IURP�WKH�DEVROXWH�GHYLDWLRQ�RI�WKH�$&�DOLJQHG�FORFN�FRUUHFWLRQV�ZLWK�UHVSHFW�WR

WKH� XQZHLJKWHG� PHDQ�� � 7KLV� VWUDWHJ\� ZDV� XVHG� ZKHQHYHU� WKH� DOLJQPHQW� XVLQJ� QRQ�6$
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VDWHOOLWHV�JDYH�LQDSSURSULDWH�ZHLJKWV�DQG�XQUHDOLVWLF�FORFN�506���,W�ZDV�DOVR�XVHG�HDUO\�LQ

������.RXED�HW�DO���������EHIRUH�WKH�QRQ�6$�VWUDWHJ\�ZHLJKWLQJ�VFKHPH�ZDV�LQWURGXFHG�

$�VWUHQJWK�RI�WKLV�PHWKRG�LV�WKDW�LW�GRHV�QRW�UHDOO\�PDWWHU�ZKLFK�$&�LV�FKRVHQ�IRU�UHIHUHQFH

DV� ORQJ�DV� LW� KDV� D� YHU\� KLJK� QXPEHU� RI� UHODWLYHO\� JRRG� FORFN� FRUUHFWLRQV� DQG� QR� FORFN

UHVHWV���,WV�ELJJHVW�DGYDQWDJH�LV�WKDW�$&�VROXWLRQV�VKRZLQJ�SRRU�SHUIRUPDQFH�DUH�JUHDWO\

GRZQ�ZHLJKWHG�UHVXOWLQJ�LQ�PRUH�SUHFLVH�DQG�FRQVLVWHQW�,*6�FRPELQHG�FORFN�FRUUHFWLRQV

ZLWKRXW�KDYLQJ�WR�H[SOLFLWO\�H[FOXGH�DQ\�$&�VROXWLRQV�� WKXV�PDNLQJ� WKH�SURFHGXUH�HDVLHU

DQG� IDVWHU� WR� H[HFXWH�� � 7KLV� VWUDWHJ\� ZDV� UHLQVWDWHG� LQ� WKH� 5DSLG� DQG� )LQDO� FORFN

FRPELQDWLRQV�VWDUWLQJ�:N�����GD\���DQG�:N�����GD\���UHVSHFWLYHO\�

7R� IXUWKHU� LPSURYH� WKH� FRQVLVWHQF\� RI� ,*6� RUELWV� DQG� FORFNV�� D� QHZ� DOLJQPHQW

FRUUHFWLRQ�WR�$&�FORFNV��EDVHG�RQ�WKH�GLIIHUHQFH�LQ�WKH�UDGLDO�FRPSRQHQW�EHWZHHQ�$&�DQG

,*6�FRPELQHG�RUELWV��ZDV�LPSOHPHQWHG���$�ILUVW�DWWHPSW�ZDV�PDGH�DOPRVW���\HDUV�DJR�EXW

QR�LPSURYHPHQW�ZDV�QRWLFHG�DW�WKDW�WLPH�GXH�WR�WKH�WKHQ�KLJKHU�$&�FORFN�506��a����QV

WKHQ�FRPSDUHG�WR�a����QV�QRZ����&RQVLGHULQJ�WKH�DERYH�WZR�FKDQJHV��WHVWV�XVLQJ�SUHFLVH

SRLQW�SRVLWLRQLQJ� �6SULQJHU� HW� DO��� ������KDYH� VKRZQ�D� IDFWRU�RI� WZR� LPSURYHPHQW� RYHU

XVLQJ�WKH� IRUPHU�QRQ�6$�VDWHOOLWH�ZHLJKWLQJ�PHWKRG�� �:LWK� WKH� ODWHVW� LPSOHPHQWDWLRQV� LQ

WKH�,*6�VDWHOOLWH�FORFN�FRPELQDWLRQ��W\SLFDO�UHSHDWDELOLW\�RI����PP�KRUL]RQWDO�DQG����PP

YHUWLFDO�ZDV� IRXQG� IRU� VWDWLRQDU\� VLWH� FRRUGLQDWHV� �6SULQJHU� HW� DO��� ������� � 7KLV� VWUDWHJ\

ZDV� � LPSOHPHQWHG�RQ�:N�����GD\��� DQG�:N�����GD\��� �ODWH� ����� DQG� HDUO\� ������ IRU

ERWK�WKH�)LQDO�DQG�5DSLG�FRPELQDWLRQV�UHVSHFWLYHO\�

� 2UELW�DQG�&ORFN�(YDOXDWLRQV

7KH�/RQJ�$UF��/$��RUELW�HYDOXDWLRQ�ZDV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�WKH�,*6�����

$QQXDO� 5HSRUW� �.RXED� HW� DO��� ������ DQG�� WKHUHIRUH� ZLOO� QRW� EH� GHVFULEHG� KHUH�� � 1RWH

WKRXJK�� WKDW� /$� HYDOXDWLRQ� LV� RQO\� SHUIRUPHG� IRU� WKH� )LQDO� RUELW� SURGXFWV� WKDW� DUH

JHQHUDWHG�RQ�D�ZHHNO\�F\FOH���/$�506�DUH�SUHVHQWHG�LQ�)LJXUH����

%HWZHHQ�-DQXDU\������DQG�0DUFK�������WKH�,*6�FRPELQHG�RUELWV�FORFNV�DV�ZHOO�DV

DOO�$&�VROXWLRQV�ZKLFK�FRQWDLQ�ERWK�WKH�RUELW�DQG�FORFN�FRUUHFWLRQV�GDWD��KDYH�EHHQ�IXUWKHU

HYDOXDWHG� E\� DQ� LQGHSHQGHQW� VLQJOH� SRLQW� SRVLWLRQLQJ� SURJUDP� �QDYLJDWLRQ� PRGH�

GHYHORSHG�DW�15&DQ��*363$&(�RU�*36�3RVLWLRQLQJ�IURP�$FWLYH�&RQWURO�6\VWHP��$&6�

&ORFNV� DQG� (SKHPHULGHV��� � 7KLV� ZDV� GRQH� WR� YHULI\� FORFN� VROXWLRQ� SUHFLVLRQ� DQG

RUELW�FORFN�FRQVLVWHQF\� IRU�ERWK� WKH�5DSLG� DQG�)LQDO�RUELW�FORFN�SURGXFWV�� �3VHXGRUDQJH

GDWD� IURP� WKUHH� VWDWLRQV� �%586�� 868'� DQG� :,//�� ZHUH� XVHG� GDLO\� DQG� WKHLU

FRUUHVSRQGLQJ�SRVLWLRQ�506��ZLWK�UHVSHFW�WR�,75)����DUH�VXPPDUL]HG�LQ�WKH�5DSLG�)LQDO

VXPPDU\�UHSRUWV���7DEOHV��D�DQG��E�VXPPDUL]H�WKH�SRLQW�SRVLWLRQLQJ�UHVXOWV�REWDLQHG�IURP

ERWK�WKH�5DSLG�DQG�)LQDO�RUELW�FORFN�SURGXFWV�IRU��������1RWH�WKDW�WKH�,*5�RUELWV�FORFNV

DUH�LQFOXGHG�LQ�WKH�)LQDO�,*6�VXPPDU\�UHSRUWV�IRU�SHUIRUPDQFH�FRPSDULVRQ��L�H��WKH\�DUH

QRW� XVHG� LQ� WKH� ,*6� )LQDO� FRPELQDWLRQV�� � )RU� PRVW� $&V�� ERWK� 5DSLG� DQG� )LQDO� �'

1DYLJDWLRQ� 506� UDQJHG� IURP� a��� FP� WR� a��� FP� RYHUDOO� �GHSHQGLQJ� RQ� WKH� VWDWLRQ

SURFHVVHG��ZLWK�WKH�KHLJKW�FRPSRQHQW�EHLQJ�WKH�OHDVW�SUHFLVH�

6WDUWLQJ� 0DUFK� ������ WKH� GDLO\� SUHFLVH� QDYLJDWLRQ� VWDWLVWLFV� IRXQG� LQ� WKH� ,*6

UHSRUWV� DUH� QRZ� EDVHG� RQ� UHFHLYHU� SKDVH� GDWD� XVLQJ� -3/
V� *,63<�2$6,6� ,,� SRLQW

SRVLWLRQLQJ�FDSDELOLW\�UHFHQWO\�LQVWDOOHG�DW�15&DQ���6HFWLRQ���JLYHV�PRUH�GHWDLOV�
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7DEOH��D� �����,*6�5DSLG�&RPELQDWLRQ�3RLQW�3RVLWLRQLQJ�506�XVLQJ�*363$&(

�3VHXGRUDQJH�GDWD���QDYLJDWLRQ�PRGH��IRU�$&V�SURYLGLQJ�RUELW�FORFN�VROXWLRQV

%586 868' :,//

$&V /DW /RQ +W �' /DW /RQ +W �' /DW /RQ +W �'

HPU �� �� �� �� �� �� �� �� �� �� �� ��

HVD �� �� ��� �� �� �� ��� �� �� �� �� ��

JI] �� �� ��� �� �� �� �� �� �� �� �� ��

LJU �� �� �� �� �� �� �� �� �� �� �� ��

MSO �� �� �� �� �� �� �� �� �� �� �� ��

XVQ �� �� �� �� �� �� �� �� �� �� �� ��

7DEOH��E� �����,*6�)LQDO�&RPELQDWLRQ�3RLQW�3RVLWLRQLQJ�506�XVLQJ�*363$&(

�3VHXGRUDQJH�GDWD���QDYLJDWLRQ�PRGH��IRU�$&V�SURYLGLQJ�RUELW�FORFN�VROXWLRQV

%586 868' :,//

$&V /DW /RQ +W �' /DW /RQ +W �' /DW /RQ +W �'

FRG �� �� �� �� �� �� �� �� �� �� �� ��

HPU �� �� �� �� �� �� �� �� �� �� �� ��

HVD �� �� ��� �� �� �� �� �� �� �� �� ��

JI] �� �� �� �� �� �� �� �� �� �� �� ��

LJV �� �� �� �� �� �� �� �� �� �� �� ��

MSO �� �� �� �� �� �� �� �� �� �� �� ��

3HULRG�FRYHUHG��*36�:NV����������'HF���������'HF���������

8QLWV��FHQWLPHWHUV��FP�

506�t� � � � � � � �

�� ,*6�2UELW��&ORFN�DQG�(23�&RPELQDWLRQV�E\�:HLJKWHG�$YHUDJH�

� 0HWKRG�'HVFULSWLRQ

�

7DEOH��� VXPPDUL]HV� WKH� 3UHGLFWLRQ��5DSLG� DQG� )LQDO� FRPELQDWLRQ� SURFHGXUHV� IRU

WKH�RUELW��FORFN�DQG�(23�SURGXFWV�DW�WKH�HQG�RI��������&KDQJHV�WKDW�RFFXUUHG�GXULQJ�WKH

\HDU�DUH�OLVWHG�LQ�7DEOH�����$�PRUH�GHWDLOHG�GHVFULSWLRQ�LQFOXGLQJ�WKH�IRUPXODV�LQYROYHG�LQ

WKH�RUELW�FORFN�FRPELQDWLRQV�FDQ�EH�IRXQG�LQ�WKH�,*6������$QQXDO�5HSRUW��.RXED�HW�DO��

������� � 7ZR� GLIIHUHQW� SURFHGXUHV� IRU� WKH� (23� FRPELQDWLRQ� DUH� XVHG�� RQH� IRU� ;SROH�

<SROH��;UW�DQG�<UW��JURXS�,��DQG�DQRWKHU�IRU�/2'�87��JURXS�,,��
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� 7DEOH���� �2UELW��FORFN�DQG�(23�FRPELQDWLRQ�HYDOXDWLRQ�SURFHGXUHV�DW� WKH�HQG

RI�����

�����/RQJ�$UF�(SKHPHULGHV�(YDOXDWLRQ�IRU�HDFK�$&�

� )LQDO�&RPELQDWLRQ��VHYHQ�GDLO\�VDWHOOLWH�HSKHPHULGHV�DUH�XVHG�DV�SVHXGR�REVHUYDWLRQV�LQ

DQ�RUELW�DGMXVWPHQW�SURJUDP�DQG�506�UHVLGXDOV�DUH�H[DPLQHG�

� 3UHGLFWLRQ�DQG�5DSLG�&RPELQDWLRQV��QRQH
�

�����7UDQVIRUPDWLRQ�WR�&RPPRQ�5HIHUHQFH�

� �D��2UELW

� 3UHGLFWLRQ��5DSLG�DQG�)LQDO�&RPELQDWLRQV��SHUIRUPHG�GLUHFWO\�LQ�WKH�,75)��

UHIHUHQFH�IUDPH�ZLWKRXW�(23�DOLJQPHQW�
�

� �E��&ORFN

� 5DSLG�DQG�)LQDO�&RPELQDWLRQV��DUH�DOLJQHG�ZLWK�UHVSHFW�WR�EURDGFDVW�*36�FORFN

FRUUHFWLRQV���)LUVW��D�UHIHUHQFH�$&�LV�DOLJQHG�WR�WKH�EURDGFDVW�*36�FORFNV�XVLQJ�DOO

VDWHOOLWHV�DQG�WKHQ�HDFK�$&�LV�DOLJQHG�WR�WKH�UHIHUHQFH�$&�

�3UHGLFWLRQ�&RPELQDWLRQ��QRQH
�

�����2UELW�DQG�&ORFN�&RPELQDWLRQV�

�3UHGLFWLRQ��5DSLG�DQG�)LQDO�&RPELQDWLRQV��$&�RUELW�ZHLJKWV�DUH�FRPSXWHG�IURP�DEVROXWH

GHYLDWLRQV�ZLWK�UHVSHFW�WR�XQZHLJKWHG�PHDQ�RUELWV��VDWHOOLWH�HSKHPHULGHV�DUH�WKHQ�FRPELQHG�DV

ZHLJKWHG�DYHUDJHV�RI�$&�VROXWLRQV�
�

�5DSLG�DQG�)LQDO�&RPELQDWLRQV��$&�FORFN�ZHLJKWV�DUH�FRPSXWHG�IURP�WKH�DEVROXWH�GHYLDWLRQ

RI�WKH�$&�DOLJQHG�FORFN�FRUUHFWLRQV�ZLWK�UHVSHFW�WR�WKH�XQZHLJKWHG�PHDQ�

�6DWHOOLWH�FORFN�FRUUHFWLRQV�DUH�WKHQ�FRPELQHG�DV�ZHLJKWHG�DYHUDJHV�RI�$&�VROXWLRQV�
�

�3UHGLFWLRQ�&RPELQDWLRQ��QRQH��&2'(©V�SUHGLFWHG�FORFN�FRUUHFWLRQV�DUH�XVHG�IRU�,*3

SUHGLFWHG�FORFN�FRUUHFWLRQV��
�

�����(23�&RPELQDWLRQ�

�5DSLG�DQG�)LQDO�&RPELQDWLRQV��30�[�DQG�\�DQG�30�UDWHV�DUH�FRPELQHG�DV�ZHLJKWHG�DYHUDJHV

IURP�DYDLODEOH�$&�(23�YDOXHV�XVLQJ�RUELW�ZHLJKWV�

�5DSLG�DQG�)LQDO�&RPELQDWLRQV��$&�/2'�DOLJQPHQW�LV�EDVHG�RQ�FRPSDULVRQV�ZLWK�WKH�,(56

%XOOHWLQ�$�GXULQJ�WKH�WKUHH�ZHHN�SHULRG�HQGLQJ�ILYH�GD\V�EHIRUH�WKH�ODVW�REVHUYHG�%XOOHWLQ�$

GDLO\�YDOXH��$&�/2'V�DUH�WKHQ�FRPELQHG�DV�ZHLJKWHG�DYHUDJHV�DFFRUGLQJ�WR�WKH�$&�/2'

DOLJQPHQW�506���,*6�/2'V�DUH�WKHQ�LQWHJUDWHG�LQWR�,*6�87V�

�3UHGLFWLRQ�&RPELQDWLRQ��30�[�DQG�\��30�UDWHV��/2'V�DQG�87V�DUH�WDNHQ�GLUHFWO\�IURP�WKH

PRVW�FXUUHQW�,(56�%XOOHWLQ�$�
�

�����/RQJ�$UF�(SKHPHULGHV�(YDOXDWLRQ�IRU�WKH�,*6�&RPELQHG�2UELWV�

�)LQDO�&RPELQDWLRQ��VHYHQ�GDLO\�VDWHOOLWH�HSKHPHULGHV�DUH�XVHG�DV�SVHXGR�REVHUYDWLRQV�LQ�DQ

RUELW�DGMXVWPHQW�SURJUDP�DQG�506�UHVLGXDOV�DUH�H[DPLQHG�

�3UHGLFWLRQ�DQG�5DSLG�&RPELQDWLRQV��QRQH�
�

�����,QGHSHQGHQW�3RLQW�3RVLWLRQLQJ�(YDOXDWLRQ��QDYLJDWLRQ�PRGH��

�5DSLG�DQG�)LQDO�&RPELQDWLRQV��DOO�$&�VROXWLRQV�ZKLFK�FRQWDLQ�RUELWV�DQG�FORFNV��LQFOXGLQJ

,*6�,*5�FRPELQDWLRQV��DUH�HYDOXDWHG�XVLQJ�WKH�WKUHH�,*6�VWDWLRQV��%586��868'�DQG�:,//�

�3UHGLFWLRQ�&RPELQDWLRQ��QRQH�
�

�
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�*URXS�,��(53��;SROH��<SROH��;UW��<UW�

� 7KH� SDUDPHWHUV� LQ� WKH� ILUVW� JURXS� DUH� FRPELQHG� DV� D� VWUDLJKWIRUZDUG� ZHLJKWHG

PHDQ�RI�$&��&HQW��DYDLODEOH�YDOXHV�XVLQJ�$&�RUELW�ZHLJKWV��HTQ�����

� ∑ ⋅=
1FHQW

&HQW

2UE

&HQW&HQW
&RPE :(53(53 ���

�ZKHUH� 2UE

&HQW
: ��LV�WKH�$&�RUELW�ZHLJKW��.RXED�HW�DO���������DQG

� &RPE(53 ��LV�WKH�FRPELQHG�,*6�YDOXH�RI�RQH�RI�WKH�SDUDPHWHUV�RI�JURXS�,�

�*URXS�,,��/2'�87

� ,QLWLDOO\�� HDFK�$&�/2'� VHULHV� LV� FDOLEUDWHG�ZLWK� UHVSHFW� WR� WKH� ,(56�%XOOHWLQ�$�

7KLV�LV�GRQH�E\�HVWLPDWLQJ�D����GD\�FDOLEUDWLRQ��QFDO��ELDV�EHWZHHQ�,(56�%XOOHWLQ�$�DQG

HDFK�$&�LQGLYLGXDOO\��HTQ�������$&�/2'�YDOXHV�IURP�GD\�¦6WDUW§��RU�DQFKRU�SRLQW��DQG�XS

WR� WKH� GD\� UHTXLUHG� �QGD\� WRWDO�� DUH� WKHQ� SURSHUO\� FRUUHFWHG� �HTQ�� ��� EHIRUH� FRPELQLQJ

WKHP�WR�IRUP�,*6�FRPELQHG�/2'�YDOXHV��HTQ�������$&�/2'�ZHLJKWV�DUH�EDVHG�RQ�WKH�ELDV

FDOLEUDWLRQ� 506� IURP� �HTQ�� ��� DQG� JLYHQ� H[SOLFLWO\� LQ� �HTQ�� �� DQG� ���� � )LQDOO\�� ,*6

FRPELQHG�/2'V�IURP��HTQ�����DUH�LQWHJUDWHG�LQWR�,*6�87V��HTQ�����IURP�WKH�DQFKRU�SRLQW

XS�WR�WKH�GD\�UHTXLUHG���$OO�WKH�HTXDWLRQV�DUH�JLYHQ�EHORZ���)LJXUH���LOOXVWUDWHV�WKH�JHQHUDO

SURFHGXUH�

�

( )

QFDO

/2'/2'

%LDV

QFDO

LFDO

&HQW%XOO�$

&HQW

∑ −
= ���

� QGD\��LGD\ =+=′
&HQW&HQW&HQW

%LDV/2''/2
LGD\LGD\

���

� QGD\��LGD\ =′⋅= ∑ LGD\&HQWLGD\ &HQW

1FHQW

&HQW

/2'FRPE '/2:/2' ���

�ZKHUH�

�
�/2'

&HQW%LDV

&HQW 506

�
: = ���

�

( )

QFDO

/2'/2'

506

�QFDO

LFDO

&HQW%XOO�$

%LDV&HQW

∑ −
= ���

�

�
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�)LQDOO\�

� QGD\��LGD\ =−= ∑
LGD\

L

&RPE%XOO�$FRPE L6WDUWLGD\
/2'8787 ���

�ZKHUH�

� ¦6WDUW§ LV���GD\V�SULRU�WR�WKH�,(56�%XOOHWLQ�$�ODVW�REVHUYHG�87��

� %XOO�$/2' LV�,(56�%XOOHWLQ�$�87��GHULYHG�/2'�

� &HQW/2' LV�WKH�$&�/2'�RU�$&�87�GHULYHG�/2'��LQ�WKH�FDVH�RI�(05��

� &HQW%LDV LV�WKH�$&�/2'�FDOLEUDWLRQ�ELDV�

� &HQW'/2 ′ LV�WKH�FRUUHFWHG�$&�/2'�RU�$&�87�GHULYHG�/2'��H�J��(05��

� &RPE/2' LV�WKH�HVWLPDWHG�,*6�FRPELQHG�/2'�

� ¦QFDO§ LV�WKH�QXPEHU�RI�FDOLEUDWLRQ�GD\V��PD[LPXP�����

� ¦QGD\§ LV�WKH�QXPEHU�RI�FRPELQDWLRQ�LQWHJUDWLRQ�GD\V�

�
6WDUW

%XOO�$
87 LV�WKH�,(56�%XOOHWLQ�$�87��VWDUWLQJ�RU�DQFKRU�YDOXH��DQG�

� &RPE87 LV�WKH�HVWLPDWHG�,*6�FRPELQHG�87�

�

�

� ,*6�3UHGLFWLRQ��5DSLG�DQG�)LQDO�&RPELQDWLRQ�5HVXOWV�LQ�����

�

� ,Q�WKLV�VHFWLRQ��UHVXOWV�IRU�WKH�IRXUWK�\HDU�RI�,*6�VHUYLFH��L�H��'HFHPEHU���������

WR�'HFHPEHU�����������:NV�����������DUH�SUHVHQWHG�

7DEOHV���DQG���VKRZ�WKH�3UHGLFWLRQ�DQG�5DSLG�SURGXFW�VWDWLVWLFV�RI�WKH�WUDQVODWLRQ�

WKH�URWDWLRQ��DQG�WKH�VFDOH�SDUDPHWHUV�IURP�WKH�GDLO\�+HOPHUW�WUDQVIRUPDWLRQV�ZLWK�UHVSHFW

WR�WKH�,*6�5DSLG��,*5��RUELWV���6LPLODUO\��7DEOH���VKRZV�WKH�)LQDO�SURGXFW�VWDWLVWLFV�RI�WKH

VDPH�SDUDPHWHUV�EXW�WKLV�WLPH�ZLWK�UHVSHFW�WR�WKH�,*6�)LQDO�RUELWV���$�FRPSOHWH�VHULHV�LQ

HDFK�WDEOH�ZRXOG�KDYH�����GD\V�H[FHSW�IRU�(03��7DEOH����ZKLFK�VWDUWHG�RQ�:N�������GD\

�������GD\V���(63��7DEOH����ZKLFK�VWDUWHG�RQ�:N�������GD\��������GD\V��DQG�861��7DEOH

���ZKLFK� VWDUWHG� LWV�5DSLG� FRQWULEXWLRQ�RQ�:N����� �� GD\� �� ����� GD\V��� �1RWH� DOVR� WKDW

URWDWLRQV� �5;��5<�DQG�5=��JUHDWHU� WKDQ���PDV� LQ�7DEOH���ZHUH� H[FOXGHG� IURP� WKH�$&

PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�IRU�PRUH�PHDQLQJIXO�$&�RYHUDOO�VWDWLVWLFV�

)LJXUHV������3UHGLFWLRQ�SURGXFWV��DQG�)LJXUHV��������5DSLG�SURGXFWV��GLVSOD\��IRU

HDFK�$&��WKH�GDLO\�WUDQVODWLRQV��URWDWLRQV�DQG�VFDOHV�RI�WKH�;��<�DQG�=�VDWHOOLWH�FRRUGLQDWHV

ZLWK�UHVSHFW�WR�WKH�,*6�5DSLG�RUELWV��,*5����%URDGFDVW�UHVXOWV��)LJXUH����DUH�LQFOXGHG�IRU

FRPSDULVRQ�RQO\�DQG�GR�QRW�FRQWULEXWH�WR�WKH�,*6�RUELW�DQG�FORFN�FRPELQDWLRQV�H[FHSW�IRU

WKH�$&�5DSLG�FORFN�DOLJQPHQW���,Q�)LJXUH����HDFK�WUDQVODWLRQ�DQG�URWDWLRQ�VHULHV�DUH�RIIVHW

E\�����P�DQG����PDV�UHVSHFWLYHO\�IRU�YLVLELOLW\�
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� 7DEOH��� ,*6�3UHGLFWLRQ�&RPELQDWLRQ���*36�:NV����������SHUIRUPHG�GLUHFWO\�LQ�WKH

,75)���UHIHUHQFH�IUDPH���PHDQV��P��DQG�VWDQGDUG�GHYLDWLRQV��V��RI�WKH�GDLO\�+HOPHUW

7UDQVIRUPDWLRQ�3DUDPHWHUV

�

�&HQWHU � �'; �'<

��P�

�'= �5; �5<

��PDV�

�5= �6&/

��SSE�

�'$<6

� � � � � � � � � �

�EUG �P ����� ����� ����� ����� ������ ����� ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�FRS �P ����� ����� ������ ������ ����� ����� ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�HPS �P ����� ����� ������ ����� ����� ������ ����� ����
���

� �V ����� ����� ����� ����� ����� ����� ���� �

�HVS �P ����� ����� ������ ����� ����� ����� ���� ����
���

� �V ����� ����� ����� ����� ����� ����� ���� �

�JIS �P ����� ����� ����� ����� ����� ������ ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�MSS �P ����� ����� ����� ����� ������ ������ ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�VLS �P ����� ����� ����� ������ ����� ������ ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�LJS �P ����� ����� ����� ����� ����� ������ ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�

������HPS�VXEPLVVLRQV�VWDUWHG�RQO\�RQ�:N�����GD\����0D[LPXP�����GD\V�

������HVS�VXEPLVVLRQV�VWDUWHG�RQO\�RQ�:N�����GD\����0D[LPXP�����GD\V�

 
�

� ,Q�)LJXUHV������HDFK�WUDQVODWLRQ�DQG�URWDWLRQ�VHULHV�DUH�RIIVHW�E\�����P�DQG����PDV

UHVSHFWLYHO\���)LQDOO\��LQ�)LJXUHV��������WKH�WUDQVODWLRQ�VHULHV�DUH�RIIVHW�E\�����P�DQG�HDFK

URWDWLRQ�SROH�GLIIHUHQFH�VHULHV�DUH�RIIVHW�E\���PDV�UHVSHFWLYHO\�

� )LJXUHV�������VKRZ�WKH�)LQDO�UHVXOWV�IRU�WKH�VDPH�GDLO\�WUDQVIRUPDWLRQ�SDUDPHWHUV

EXW�WKLV�WLPH�ZLWK�UHVSHFW�WR�WKH�)LQDO�,*6�RUELWV���,*5�UHVXOWV��)LJXUH�����DUH�LQFOXGHG�IRU

FRPSDULVRQ�RQO\�DQG�GR�QRW�FRQWULEXWH� WR� WKH�,*6�RUELW�DQG�FORFN�FRPELQDWLRQV�� �$JDLQ

IRU� YLVLELOLW\�� WKH� VDPH� RIIVHWV�� L�H�� ����P� IRU� WKH� WUDQVODWLRQ� VHULHV� DQG� ��� PDV� IRU� WKH

URWDWLRQ�SROH�GLIIHUHQFH�VHULHV�ZHUH�XVHG���)LJXUHV��������PLGGOH�SORWV��GLVSOD\��LQ�DGGLWLRQ

WR� WKH�URWDWLRQV� LQ�;��<�DQG�=�� WKH�30�GLIIHUHQFHV�ZLWK� UHVSHFW� WR� ,*5�,*6�� �7KLV�ZDV

DGGHG� WR� PRQLWRU� $&� RUELW�(23� FRQVLVWHQF\� DQG� SHUIRUPDQFH�� � 30� GLIIHUHQFHV� LQ� \�[

VKRXOG�FRUUHVSRQG�WR�RUELWDO�;�<�URWDWLRQV�UHVSHFWLYHO\���$�SHUIHFW�FRUUHODWLRQ�ZRXOG�EH

WUDQVODWHG�DV�D�����YDOXH�LQ�)LJXUH�����ZKLFK�VKRZV�WKH�FRUUHODWLRQ�FRHIILFLHQW�RI�HDFK�$&

;�<�URWDWLRQV�YHUVXV�$&�30�GLIIHUHQFHV�LQ�\�[�IRU�WKH�VDPH�SHULRG�DV�VKRZQ� LQ�)LJXUHV

������
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� 7DEOH��� ,*6�5DSLG�&RPELQDWLRQ���*36�:NV����������SHUIRUPHG�GLUHFWO\�LQ�WKH�,75)��

UHIHUHQFH�IUDPH���PHDQV��P��DQG�VWDQGDUG�GHYLDWLRQV��V��RI�WKH�GDLO\�+HOPHUW�7UDQVIRUPDWLRQ

3DUDPHWHUV
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�FRG �P ����� ����� ������ ������ ����� ����� ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�HPU �P ����� ������ ����� ����� ������ ����� ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�HVD �P ����� ����� ����� ����� ������ ����� ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�JI] �P ����� ������ ����� ����� ����� ������ ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�MSO �P ����� ����� ����� ������ ������ ����� ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�QJV �P ����� ������ ������ ����� ����� ������ ����� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�VLR �P ����� ����� ����� ������ ����� ������ ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�XVQ �P ����� ������ ����� ����� ����� ����� ���� ����
���

� �V ����� ����� ����� ����� ����� ����� ���� �

�

������XVQ�VXEPLVVLRQV�VWDUWHG�RQ�:N�����GD\����0D[LPXP�����GD\V�
�

�1RWH� DOVR� WKDW� 5RWDWLRQV� �5;�5<�5=�� JUHDWHU� WKDQ� ���� PDV� ZHUH� QRW

LQFOXGHG�LQ�$&�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�IRU�PRUH�PHDQLQJIXO�DQQXDO

VWDWLVWLFV��1XPEHU�RI�RXWOLHUV��HVD����JI]����MSO����VLR�����XVQ���

�

�

� 7KH�$&�5DSLG�FRUUHODWLRQV�VKRZ�D�VOLJKWO\�PRUH�FRQVLVWHQW�RUELW�(23�VHULHV�WKDQ

WKH�)LQDO�� �+RZHYHU�� LQ�DOPRVW�DOO�FDVHV�� WKH�FRQVLVWHQF\� LPSURYHG�EHWZHHQ� WKH� ILUVW�DQG

VHFRQG�KDOI�RI������

� )LJXUH����VKRZV�WKH�RUELW�FRRUGLQDWH�506�RI�DOO�$&�3UHGLFWLRQ�VXEPLVVLRQV�ZLWK

UHVSHFW� WR� WKH� ,*6� 5DSLG� �,*5�� FRPELQDWLRQV�� � 7ZR� W\SHV� RI� 506� DUH� GLVSOD\HG�� WKH

FRPELQDWLRQ�506�PHGLDQ��L�H��WKH�PHGLDQ�RI�DOO�$&�VDWHOOLWH�FRPELQDWLRQ�506��DQG� WKH

ZHLJKWHG�FRPELQDWLRQ�506��:506����6LPLODUO\��)LJXUH����VKRZV�RUELW�FRRUGLQDWH�506

RI� DOO�$&�5DSLG� VXEPLVVLRQV�ZLWK� UHVSHFW� WR� WKH� ,*5� FRPELQDWLRQV�� � )LQDOO\�� )LJXUH� ��

VKRZV� WKH�$&�)LQDO� VXEPLVVLRQ�RUELW�506� UHVXOWV�ZKHUH� WKH� FRPELQDWLRQ�506�PHGLDQ

ZDV�UHSODFHG�E\�WKH���GD\�/RQJ�$UF�506�� �)LJXUHV�������VKRZ�WKH�$&�3UHGLFWLRQ�DQG

5DSLG�FORFN�506�UHVSHFWLYHO\�ZLWK�UHVSHFW�WR�,*5�DQG�)LJXUH����GLVSOD\V�$&�)LQDO�FORFN

506�ZLWK�UHVSHFW�WR�WKH�,*6�)LQDO�FORFNV�
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� 7DEOH��� ,*6�)LQDO�&RPELQDWLRQ���*36�:NV����������SHUIRUPHG�GLUHFWO\�LQ�WKH�,75)��

UHIHUHQFH�IUDPH���PHDQV��P��DQG�VWDQGDUG�GHYLDWLRQV��V��RI�WKH�GDLO\�+HOPHUW�7UDQVIRUPDWLRQ

3DUDPHWHUV
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�VLR �P ����� ����� ����� ������ ����� ������ ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�LJU �P ����� ������ ����� ����� ����� ������ ���� ����

� �V ����� ����� ����� ����� ����� ����� ���� �

�

� 7KH� SUHGLFWHG� EURDGFDVW� FORFNV� �,*3�� DUH� SURYLGHG� E\� &2'� �&23��� � %5'� DQG

,*5�FORFNV�RUELWV�DUH�DOZD\V�XVHG�IRU�FRPSDULVRQ�SXUSRVHV�RQO\���1RWH�WKDW�&2'��5DSLG�

DQG�1*6� �5DSLG� DQG� )LQDO�� FORFNV� FRUUHVSRQG� WR� EURDGFDVW� FORFNV� DV� SURYLGHG� E\� WKH

VDWHOOLWH� QDYLJDWLRQ�PHVVDJH� �WKHUHIRUH� QRW� LQFOXGHG� LQ� WKH� FORFN� FRPELQDWLRQ�� DQG� WKDW

6,2��5DSLG�DQG�)LQDO��GRHV�QRW�SURYLGH�DQ\�FORFN�FRUUHFWLRQV���$V�PHQWLRQHG�LQ�SUHYLRXV

$QQXDO� 5HSRUWV�� HUURQHRXV� VDWHOOLWH� RUELW� DQG� FORFN� VROXWLRQV� DUH� H[FOXGHG� IURP� WKH

FRPELQDWLRQ�LI�WKH\�ELDV�WKH�,*6�FRPELQHG�VROXWLRQ�EXW�DUH�DOZD\V� LQFOXGHG� LQ� WKH�506

FRPSXWDWLRQ�

� $OO� H[FOXVLRQV� DUH� UHSRUWHG� LQ� WKH� ,*6� ZHHNO\�GDLO\� FRPELQDWLRQ� UHSRUWV�� � ,*6

SUHGLFWHG� FORFNV� �,*3�� DUH� DW� WKH� VDPH�SUHFLVLRQ� OHYHO� DV� WKH� EURDGFDVW� FORFNV� EXW�ZLWK

PRUH�RXWOLHUV�� � ,*6�5DSLG� DQG�)LQDO� FORFN� UHVXOWV� KDYH� UHDFKHG� WKH���������QV�SUHFLVLRQ

OHYHO�ZLWK�WKH�)LQDO�FRPELQDWLRQ�UHVXOWV�EHLQJ�VOLJKWO\�PRUH�FRQVLVWHQW���7KH�SUHGLFWHG�RUELW

SUHFLVLRQ��,*3��KDV�UHDFKHG�WKH�a���FP�506�PHGLDQ� OHYHO�ZKLFK� LV� FRQVLGHUDEO\�EHWWHU

WKDQ�WKH�a����FP�IRU�WKH�EURDGFDVW�RUELWV���$V�H[SHFWHG��SUHGLFWHG�RUELWV�KDYH�RFFDVLRQDO

RXWOLHUV�FDXVHG�E\�XQSUHGLFWDEOH�VDWHOOLWH�HYHQWV���5DSLG�DQG�)LQDO�RUELW�SRVLWLRQ�SUHFLVLRQ

DUH� EHORZ� WKH� ��� FP� DQG� DW�� RU� EHORZ�� WKH� �� FP� OHYHO� UHVSHFWLYHO\�� � $JDLQ�� WKH� 5DSLG

UHVXOWV�DUH�VRPHZKDW�QRLVLHU� WKDQ� WKH�)LQDO� UHVXOWV�GXH�PRVWO\� WR� WKH�YHU\� VKRUW�GHOLYHU\

WLPH�ZKLFK�FDXVHV�RFFDVLRQDO�ODFN�RI�WUDFNLQJ�GDWD��VXEPLVVLRQ�GHDGOLQH�RI����KRXUV��



,*6������7HFKQLFDO�5HSRUWV

38

� �����DQG�)XWXUH�,PSURYHPHQW

� %\�WKH�WLPH�WKLV�UHSRUW�LV�SXEOLVKHG��DW�OHDVW�WZR�QHZ�PDMRU�HQKDQFHPHQWV�ZLOO�KDYH

DOUHDG\�EHHQ�LPSOHPHQWHG���6WDUWLQJ�0DUFK����������:N�������WKH�QHZ�,75)���UHIHUHQFH

V\VWHP�ZLOO�EH�XVHG�IRU�DOO�,*6�SURGXFWV���$OVR�LQ�0DUFK��������:NV�����DQG�����IRU�,*6

)LQDO�DQG�,*6�5DSLG�UHVSHFWLYHO\���D�QHZ�SUHFLVH�SRLQW�QDYLJDWLRQ�SURJUDP�XWLOL]LQJ�SKDVH

LQVWHDG�RI�SVHXGRUDQJH�GDWD��ZLOO�KDYH�EHHQ�LPSOHPHQWHG���$�EULHI�VXPPDU\�ZDV�DOUHDG\

JLYHQ�LQ�WKH�9ROXPH�,�RI�WKLV�\HDU©V�$QQXDO�5HSRUW��.RXED��������DQG�D�PRUH�WKRURXJK

DQDO\VLV�ZLOO�EH�SUHVHQWHG�LQ�QH[W�\HDU©V�$QQXDO�5HSRUW���)LJXUH����VKRZV�DQ�H[DPSOH�RI

,*5� DQG� ,*6� SHUIRUPDQFH� XVLQJ� WKLV� SRLQW� SRVLWLRQLQJ� DSSURDFK�� � :KHQ� IL[LQJ� ,*6

RUELWV�FORFNV��QDYLJDWLRQ�SRVLWLRQLQJ�SUHFLVLRQ�RI�RQO\�D�IHZ�FP�LV�QRZ�SRVVLEOH�DQ\ZKHUH

LQ�WKH�ZRUOG�ZLWKRXW�WKH�QHHG�IRU�DQ\�EDVH�VWDWLRQ�GDWD���&XUUHQW�,*6�VS��FORFN�VDPSOLQJ

RI����PLQXWHV�DQG�6$�OLPLW�QDYLJDWLRQ�WR����PLQ�LQWHUYDOV�RQO\���)RU�KLJKHU�VDPSOLQJ��PRUH

IUHTXHQW�,*6�FORFNV�DUH�QHHGHG�WR�DOORZ�SUHFLVH�LQWHUSRODWLRQ�RI�WKH�6$�FORFN�HIIHFWV�

�

�

� 6XPPDU\
�

� �����ZDV�DJDLQ�D�YHU\�EXV\�\HDU� IRU�ERWK� WKH�$&V�DQG� WKH�,*6�$&�FRRUGLQDWRU�

$&V� KDYH� DJDLQ� LPSURYHG� WKH� UHOLDELOLW\� DQG� SUHFLVLRQ� RI� WKHLU� SURGXFWV� RU� DW� OHDVW

PDLQWDLQHG� WKH� TXDOLW\� OHYHO� DOUHDG\� UHDFKHG� LQ� WKH� SDVW�� ZKLFK� LQ� LWVHOI� LV� TXLWH� DQ

DFFRPSOLVKPHQW���%\�WKH�HQG�RI�������WKH�EHVW�$&�RUELW�VROXWLRQV�ZHUH�DW�RU�EHORZ�WKH��

FP�OHYHO�IRU�WKH�)LQDO�VROXWLRQV�DQG�EHWZHHQ������FP�IRU�WKH�5DSLG�VROXWLRQV���3UHGLFWLRQ

RUELW�SUHFLVLRQ��D�QHZ�SURGXFW�PDGH�DYDLODEOH�LQ�������KDV�D�506�PHGLDQ�RI�a���FP�RU

ORZHU�FRPSDUHG�WR�a����FP�IRU�WKH�EURDGFDVW�RUELW���%HWWHU�$&�FORFN�FRUUHFWLRQV�DORQJ

ZLWK� LPSURYHG� FORFN� FRPELQDWLRQ� VWUDWHJLHV� UHVXOWHG� LQ� FRPELQHG� FORFN� FRUUHFWLRQ

SUHFLVLRQ�UHDFKLQJ�DQ�XQSUHFHGHQWHG����¤����QV� OHYHO� �DQG�DV�SUHFLVH� DV�����QV�RQ� VRPH

RFFDVLRQV��� IRU� ERWK� WKH� 5DSLG� DQG� )LQDO� VROXWLRQV�� � 7KH� ,*6� /2'� FRPELQDWLRQ� DQG

LQWHJUDWLRQ� LQWR� ,*6�87�ZHUH� DOVR� LQWURGXFHG� LQ� ������ � 6HYHUDO� FRPELQDWLRQ� VWUDWHJLHV

ZHUH� WHVWHG� DQG� LPSOHPHQWHG� WKURXJKRXW� WKH� \HDU� UHVXOWLQJ� HDFK� WLPH� LQ� D�PRUH� SUHFLVH

DQG� FRQVLVWHQW� ,*6�/2'�87� VHULHV�ZKHQ� FRPSDUHG� WR� ,(56�%XOOHWLQ� $�� � $� QHZ� (23

FRPSDULVRQ� WDEOH� WR� PRQLWRU� $&� (23� SHUIRUPDQFH� ZDV� DOVR� DGGHG� WR� WKH� ,*5�,*6

VXPPDU\�UHSRUWV���)LQDOO\��$&�5DSLG�FRPELQDWLRQ�VXEPLVVLRQ�GHDGOLQH�ZDV�DGYDQFHG�E\��

KRXUV��L�H��IURP����WR����KRXUV�87&��DOORZLQJ�$&V�WR�XVH�,*5�LQ�WKHLU�RUELW�SUHGLFWLRQV�
�

�

� 5HIHUHQFHV

.RXED� -��� ������ ����� $QDO\VLV� &RRUGLQDWRU� 5HSRUW�� LQ� � *36� 6HUYLFH� IRU

*HRG\QDPLFV�� �����$QQXDO�5HSRUW��9ROXPH� ,�� -HW� 3URSXOVLRQ�/DERUDWRU\�� 3DVDGHQD�� LQ

SUHSDUDWLRQ�

.RXED�-��DQG�<��0LUHDXOW�������������$QDO\VLV�&RRUGLQDWRU�5HSRUW��LQ�,QWHUQDWLRQDO�*36

6HUYLFH� IRU� *HRG\QDPLFV�� ����� $QQXDO� 5HSRUW�� -HW� 3URSXOVLRQ� /DERUDWRU\�� 3DVDGHQD�

&DOLIRUQLD��SS���������
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.RXED�-���0LUHDXOW�<��DQG�)��/DKD\H��������$SSHQGL[�WR�WKH�$QDO\VLV�&RRUGLQDWRU�5HSRUW�

LQ� ,QWHUQDWLRQDO� *36� 6HUYLFH� IRU� *HRG\QDPLFV�� ����� $QQXDO� 5HSRUW�� -HW� 3URSXOVLRQ

/DERUDWRU\��3DVDGHQD��&DOLIRUQLD��SS��������

0LUHDXOW�<���.RXED�-��DQG�-��5��5D\��������8VH�RI�*36�IRU�1HDU�5HDO�7LPH�(VWLPDWHV�RI

87���(26�7UDQV��$*8����������6SULQJ�0HHWLQJ�6XSSO���6����������

5D\� -�5��� ������0HDVXUHPHQWV� RI� /HQJWK� RI� 'D\� XVLQJ� WKH� *OREDO� 3RVLWLRQLQJ� 6\VWHP�

-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK��9RO�������1R��%���SS��������������

6SULQJHU�7�$�� ��=XPEHUJH�-�)��DQG�-��.RXED��������7KH� ,*6�$QDO\VLV�3URGXFWV� DQG� WKH

&RQVLVWHQF\�RI�WKH�&RPELQHG�6ROXWLRQV�������$&�:RUNVKRS�3URFHHGLQJ��LQ�SUHSDUDWLRQ��

'DUPVWDGW��*HUPDQ\��)HE�������
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)LJXUH���� � 'DLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\

���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

41

& 2 3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

& 2 3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

& 2 3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����&23������ 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\�����PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



,*6������7HFKQLFDO�5HSRUWV

42

( 0 3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 0 3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

( 0 3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

43

( 6 3 �Y V �,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 6 3 �Y V �,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

( 6 3 �Y V �,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



,*6������7HFKQLFDO�5HSRUWV

44

* ) 3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

* ) 3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

* ) 3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

45

- 3 3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

- 3 3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

- 3 3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



,*6������7HFKQLFDO�5HSRUWV

46

6 ,3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

6 ,3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

6 ,3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

47

,* 3 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

,* 3 �Y V � ,* 5

� � �

�

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
��
P
D
V
�

; �5 R W < �5 R W = �5 R W

,* 3 �Y V � ,* 5

� �

� �

� �

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH���� � � 3UHGLFWLRQ�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW��;��<�DQG�=�7UDQVODWLRQV�DUH�HDFK

RIIVHW�E\���PHWUH��;��<�DQG�=�5RWDWLRQV�DUH�HDFK�RIIVHW�E\����PDV�



,*6������7HFKQLFDO�5HSRUWV

48

& 2 ' �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

& 2 ' �Y V � ,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

& 2 ' �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

49

( 0 5 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 0 5 �Y V � ,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

( 0 5 �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH�����(05������ 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

50

( 6 $ �Y V �,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 6 $ �Y V �,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

( 6 $ �Y V �,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

51

* ) = �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

* ) = �Y V � ,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

* ) = �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

52

- 3 / �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

- 3 / �Y V � ,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

- 3 / �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;�SROH

GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

53

1 * 6 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

1 * 6 �Y V � ,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

1 * 6 �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

54

6 ,2 �Y V � ,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

6 ,2 �Y V � ,* 5

� �

�

�

�

�

�

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

6 ,2 �Y V � ,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;�SROH

GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

55

8 6 1 �Y V �,* 5

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

8 6 1 �Y V �,* 5

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

8 6 1 �Y V �,* 5

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � 5DSLG�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

56

& 2 ' �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

& 2 ' �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

& 2 ' �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

57

( 0 5 �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 0 5 �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

( 0 5 �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

58

( 6 $ �Y V �,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

( 6 $ �Y V �,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

( 6 $ �Y V �,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

59

* ) = �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

* ) = �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

* ) = �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

60

- 3 / �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

- 3 / �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

- 3 / �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;�SROH

GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

61

1 * 6 �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

1 * 6 �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

1 * 6 �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<

DQG�=�7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;

SROH�GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

62

6 ,2 �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

6 ,2 �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

6 ,2 �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;�SROH

GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

63

,* 5 �Y V � ,* 6

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�7
UD
Q
V
OD
WL
R
Q
V
��
P
�

; �7 U D Q V < �7 U D Q V = �7 U D Q V

,* 5 �Y V � ,* 6

� �

�

�

�

�

�

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;
�<
�=
�5
R
WD
WL
R
Q
V
�D
Q
G
�3
0
�G
LI
I�
��
P
D
V
�

; �5 R W < S R OH < �5 R W ; S R OH = �5 R W

,* 5 �Y V � ,* 6

� � ��

� � ��

� � ��

� ��

� ��

� ��

� ��

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6
F
D
OH
��
S
S
E
�

6 F D OH

)LJXUH����� � )LQDO�GDLO\�VHYHQ�SDUDPHWHU�+HOPHUW�WUDQVIRUPDWLRQV��;��<�DQG�=

7UDQVODWLRQV�DUH�HDFK�RIIVHW�E\�����PHWUH��;��<��=�5RWDWLRQV�DQG�<�DQG�;�SROH

GLIIHUHQFHV�DUH�HDFK�RIIVHW�E\���PDV�



,*6������7HFKQLFDO�5HSRUWV

64

& R U U H O D W L R Q � E H W Z H H Q �

5 D S L G � ; � 5 R W D W L R Q V � D Q G � 5 D S L G � < S R O H � ' L I I H U H Q F H V

� � �

� � �

� � �

� � �

� � �

� � �

F R G H P U H V D J I ] M S O Q J V V L R X V Q

&
R
U
U
H
OD
WL
R
Q
�&

R
H
II
LF
LH
Q
W

� V W � K D O I � R I � � � � � � Q G � K D O I � R I � � � � � � � � �

& R U U H O D W L R Q � E H W Z H H Q �

5 D S L G � < � 5 R W D W L R Q V � D Q G � 5 D S L G � ; S R O H � ' L I I H U H Q F H V

� � �

� � �

� � �

� � �

� � �

� � �

F R G H P U H V D J I ] M S O Q J V V L R X V Q

&
R
UU
H
OD
WL
R
Q
�&

R
H
II
LF
LH
Q
W

� V W � K D O I � R I � � � � � � Q G � K D O I � R I � � � � � � � � �

& R U U H O D W L R Q � E H W Z H H Q �

) L Q D O � ; � 5 R W D W L R Q V � D Q G � ) L Q D O � < S R O H � ' L I I H U H Q F H V

� � �

� � �

� � �

� � �

� � �

� � �

F R G H P U H V D J I ] L J U M S O Q J V V L R

&
R
UU
H
OD
WL
R
Q
�&

R
H
II
LF
LH
Q
W

� V W � K D O I � R I � � � � � � Q G � K D O I � R I � � � � � � � � �

& R U U H O D W L R Q � E H W Z H H Q �

) L Q D O � < � 5 R W D W L R Q V � D Q G � ) L Q D O � ; S R O H � ' L I I H U H Q F H V

� � �

� � �

� � �

� � �

� � �

� � �

F R G H P U H V D J I ] L J U M S O Q J V V L R

&
R
UU
H
OD
WL
R
Q
�&

R
H
II
LF
LH
Q
W

� V W � K D O I � R I � � � � � � Q G � K D O I � R I � � � � � � � � �

)LJXUH���� �����FRUUHODWLRQ�FRHIILFLHQWV�EHWZHHQ�$&�;�<�URWDWLRQV�DQG�$&�30

GLIIHUHQFHV�LQ�\�[�ZLWK�UHVSHFW�WR�,*5�,*6�



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

65

%5'�YV�,*5

�

���

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

&23�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

(03�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

(63�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506



,*6������7HFKQLFDO�5HSRUWV

66

*)3�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

-33�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

6,3�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

,*3�YV�,*5

�

��

���

���

���

���

���

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��506�0HGLDQ &RPE��:506

)LJXUH����� � � � � �



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

67

&2'�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ
�

(05�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ

(6$�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ
�

*)=�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ

-3/�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ
�

1*6�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ

6,2�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ
�

861�YV�,*5

�

�

��

��

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 &RPE��506�0HGLDQ

)LJXUH����� � � � � �



,*6������7HFKQLFDO�5HSRUWV

68

&2'�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506
�

(05�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506

(6$�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506
�

*)=�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506

-3/�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506
�

1*6�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506

6,2�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506
�

,*5�YV�,*6

�

�

��

��

��

��

��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

2
U
E
LW
�3
R
V
LW
LR
Q
�5
0
6
��
F
P
�

&RPE��:506 /RQJ�$UF�506

)LJXUH����� � � � � �



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

69

% 5 ' �Y V � ,* 5

�

� �

� � �

� � �

� � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&
OR
F
N
�5
0
6
��
Q
V
�

& OR F N �5 0 6

& 2 3 �Y V � ,* 5

�

� �

� � �

� � �

� � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&
OR
F
N
�5
0
6
��
Q
V
�

& OR F N �5 0 6

,* 3 �Y V � ,* 5

�

� �

� � �

� � �

� � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&
OR
F
N
�5
0
6
��
Q
V
�

& OR F N �5 0 6

)LJXUH����� � � � �



,*6������7HFKQLFDO�5HSRUWV

70

&2'�YV�,*5

�

��

��

��

��

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

(05�YV�,*5

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

(6$�YV�,*5

�

�

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

*)=�YV�,*5

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

71

-3/�YV�,*5

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

1*6�YV�,*5

�

��

��

��

��

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

861�YV�,*5

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

)LJXUH����� � � � �



,*6������7HFKQLFDO�5HSRUWV

72

&2'�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

(05�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

(6$�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

*)=�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506



�����$QDO\VLV�&RRUGLQDWRU�5HSRUW

73

-3/�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

1*6�YV�,*6

�

��

��

��

��

���

���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

,*5�YV�,*6

�

�

�

�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&
OR
F
N
�5
0
6
��
Q
V
�

&ORFN�506

)LJXUH����� � � � �



,*6������7HFKQLFDO�5HSRUWV

74

5 D S L G � , * 6 � � , * 5 �

�

�

� �

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � �

�
'
�5
0
6
��
F
P
�

% 5 8 6 8 6 8 ' : , / /

) L Q D O � , * 6

�

�

� �

� �

� �

� �

� �

� � � � � � � � � � � � � � � � � � � � � � � � � � �

�
'
�5
0
6
��
F
P
�

% 5 8 6 8 6 8 ' : , / /

)LJXUH���� 3UHFLVH�3RLQW�3RVLWLRQLQJ��1DYLJDWLRQ��XVLQJ�SKDVH�GDWD�DQG�-3/©V�*,36<�2$6,6�,,

VRIWZDUH���7KH�WRS�JUDSKLF�VKRZV�WKH��'�506�IRU�WKH�5DSLG�,*6��,*5��ZKLOH�WKH�ERWWRP

RQH�VKRZV�WKH��'�506�IRU�WKH�)LQDO�,*6�


