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,GHQWLILFDWLRQV�RI�ULJKW�ZKDOHV�IURP�SKRWRJUDSKV�RI�WKHLU�FDOORVLW\�SDWWHUQV�ZHUH�XVHG�WR�PDNH�PDUN�UHFDSWXUH�HVWLPDWHV�RI�WKH�SRSXODWLRQ�
ZLQWHULQJ�RII�3HQLQVXOD�9DOGHV��$UJHQWLQD�� %HWZHHQ� ����� DQG� �����WKHUH�ZHUH�DQ�HVWLPDWHG���������LQGLYLGXDOV�FRPLQJ�WR�9DOGHV��RI�
ZKLFK� ��������ZHUH�NQRZQ�IHPDOHV��7KH�SRSXODWLRQ�LV�HVWLPDWHG�WR�KDYH�EHHQ�LQFUHDVLQJ�DW������ SHU�\HDU������ &/�������������)RU�
WKH�WRWDO�SRSXODWLRQ��WKH�HVWLPDWHV�PD\�EH�ELDVHG�WR�WKH�ORZ�VLGH�EHFDXVH�RI�D�WHQGHQF\�IRU�VRPH�LQGLYLGXDO�ZKDOHV�WR�EH�PRUH�IUHTXHQWO\�
SKRWRJUDSKHG�WKDQ�RWKHUV�

,1752'8&7,21
2YHU� WKH� SDVW� ��� \HDUV� WKH� ULJKW� ZKDOHV� �(ubalaena�
australis��ZKLFK�ZLQWHU�RII�3HQLQVXOD�9DOGHV�� $UJHQWLQD�
�������6�� ����:�� KDYH� EHHQ� WKH� VXEMHFWV� RI�DQ� H[WHQGHG�
VWXG\� �3D\QH�� ������ ������� 2QH� RI� WKH� WHFKQLTXHV�
GHYHORSHG� GXULQJ� WKLV� UHVHDUFK� KDV� EHHQ� WKH� LQGLYLGXDO�
LGHQWLILFDWLRQ� RI� OLYLQJ� ULJKW� ZKDOHV� IURP� SKRWRJUDSKV�
RI� WKHLU� FDOORVLWLHV� �3D\QH�� %UD]LHU�� 'RUVH\�� 3HUNLQV��
5RZQWUHH� DQG� 7LWXV�� ������� 7KHVH� FDOORVLWLHV�� ZKLFK�
KDYH� SURYHG� WR� UHPDLQ� VXIILFLHQWO\� FRQVWDQW� IRU� UHOLDEOH�
LGHQWLILFDWLRQV�RYHU�SHULRGV�RI�\HDUV��DUH�D�XVHIXO�WRRO�IRU�
WKH� VWXG\� RI� ULJKW� ZKDOH� EHKDYLRXU� DQG� SRSXODWLRQ�
ELRORJ\��3D\QH�et�al�� ������
3KRWRJUDSKLF� LGHQWLILFDWLRQV� RI� KXPSEDFN� ZKDOHV�

�Megaptera�novaeangliae�� IURP�IOXNH� SKRWRJUDSKV�KDYH�
EHHQ� XVHG� WR� PDNH� SRSXODWLRQ� HVWLPDWHV� IRU� WKH�
KXPSEDFN� ZKDOHV� LQ� WKH� QRUWKZHVW� $WODQWLF�� E\� WKH�
DSSOLFDWLRQ�RI�PDUN�UHFDSWXUH�PHWKRGV��H�J��:KLWHKHDG��
������
,Q� WKLV�SDSHU�ZH�SUHVHQW�D�PDUN�UHFDSWXUH�DQDO\VLV�RI�

WKH� LGHQWLILFDWLRQV� RI� WKH� ULJKW� ZKDOHV� RII� 3HQLQVXOD�
9DOGHV�

0(7+2'6
7KH� ULJKW� ZKDOHV� RFFXS\LQJ� WKH� ZDWHUV� QHDU� 3HQLQVXOD�
9DOGHV�ZHUH�LGHQWLILHG�IURP�SKRWRJUDSKV�RI�WKHLU�FDOORVLW\�
SDWWHUQV� WDNHQ� IURP� D� IL[HG�ZLQJ� DLUFUDIW� EHWZHHQ� -XQH�
DQG�'HFHPEHU�HDFK�\HDU�IURP� �����WR� ������ (DFK�IOLJKW��
RU� JURXS� RI�IOLJKWV�� ZDV� SODQQHG� WR� FRYHU� DOO� WKH�PDMRU�
DUHDV� RI�ZKDOH� GLVWULEXWLRQ� RII� 3HQLQVXOD� 9DOGHV�� DQG�
LGHQWLI\LQJ�SKRWRJUDSKV�ZHUH�WDNHQ�LQ�HDFK�DUHD��$�WRWDO�
RI���� DLUIOLJKWV� ZDV� PDGH�� ��� EHWZHHQ� 6HSWHPEHU� DQG�
1RYHPEHU�� 7KH� QXPEHU� RI� ULJKW� ZKDOHV� DW� 3HQLQVXOD�
9DOGHV�EXLOGV�XS�VORZO\�IURP�0D\�XQWLO�PLG�$XJXVW��DQG

WKHQ�VWD\V�IDLUO\�FRQVWDQW�XQWLO�HDUO\�2FWREHU��DIWHU�ZKLFK�
LW� GURSV� VXGGHQO\� �3D\QH�� ������� $� GHWDLOHG� GHVFULSWLRQ�
RI� WKH� IOLJKWV�� HTXLSPHQW� XVHG�� DQG� LGHQWLILFDWLRQ�
WHFKQLTXHV�LV� JLYHQ�E\�3D\QH�et�al�� �������
)LUVW�\HDU� ULJKW�ZKDOH� FDOYHV�� DOWKRXJK�RIWHQ� LGHQWLIL��

DEOH��ZHUH�QRW�FRQVLGHUHG�IRU�WKLV�DQDO\VLV��)HPDOHV�FRXOG�
RIWHQ�EH�GLVWLQJXLVKHG�IURP� WKH�FRQVLVWHQW�SUHVHQFH�RI�D�
FDOI�� RU�� RFFDVLRQDOO\�� IURP� EHKDYLRXUDO� FKDUDFWHULVWLFV�
�3D\QH� DQG� 'RUVH\�� ������� %HFDXVH� RI�WKH� FRQVLVWHQF\�
ZLWK�ZKLFK�FDOYHV�ZHUH� VHHQ�FORVH� WR� WKHLU�PRWKHUV�� DQG�
WKH�UDWH�DW�ZKLFK�PRWKHU�FDOI�SDLUV�ZHUH�UHVLJKWHG��3D\QH�
DQG�'RUVH\�� �������LW�VHHPV�OLNHO\�WKDW�D�ODUJH�SURSRUWLRQ�
RI�WKH�FDOI�EHDULQJ�IHPDOHV�SUHVHQW�DW�3HQLQVXOD�9DOGHV�LQ�
WKH� \HDUV� ���������� DUH� LQFOXGHG� LQ� WKH� FDWHJRU\� RI�
NQRZQ�IHPDOHV��+RZHYHU�WKHUH�DUH�DOVR�LPPDWXUH�IHPDOHV�
LQFOXGHG��HVSHFLDOO\�GXULQJ�WKH�HDUOLHU�SDUW�RI�WKH� VWXG\�
7KH� QXPEHUV� RI�ZKDOHV� �FDOYHV� H[FHSWHG�� DQG� NQRZQ�

IHPDOHV�LGHQWLILHG�GXULQJ�HDFK�\HDU�DUH�JLYHQ�LQ�7DEOHV� �

7DEOH� �
0DUN� UHFDSWXUH�HVWLPDWHV�IRU� DOO�ZKDOHV� �H[FHSW�FDOYHV��� 1� �QXPEHU�
RI� ZKDOHV� SKRWRJUDSKLFDOO\� LGHQWLILHG� LQ� HDFK� \HDU�� 0� �ZKDOHV�
SKRWRJUDSKHG� LQ� D� JLYHQ� \HDU� DQG� D� SUHYLRXV� \HDU�� =� �ZKDOHV�
SKRWRJUDSKHG�LQ�D�SUHYLRXV�\HDU�DQG�D� ODWHU�\HDU��EXW�QRW�LQ� WKH�JLYHQ�
\HDU�� 5� �ZKDOHV� SKRWRJUDSKHG� LQ� D� JLYHQ� \HDU� DQG� D� ODWHU� \HDU��
3� �SRSXODWLRQ� HVWLPDWH� E\� 6HEHU�-ROO\� PHWKRG�� 6(� �HVWLPDWHG�
VWDQGDUG�HUURU�RI�SRSXODWLRQ�HVWLPDWH�

<HDU 6(
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7DEOH���
0DUN�UHFDSWXUH�HVWLPDWHV�IRU�NQRZQ�IHPDOHV��H[FHSW�FDOYHV���1RWDWLRQ

DV� LQ�7DEOH� ��
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DQG���� $V�FDQ�EH�VHHQ��PRVW�DQLPDOV�ZHUH�SKRWRJUDSKHG�
LQ� WZR�RU�PRUH�\HDUV�
$OO� WKH� DLUIOLJKWV�ZLWKLQ�D�\HDU�FRQVWLWXWHG�D� VDPSOLQJ�

SHULRG�� )RU� DQ\� \HDU� DQ� LQGLYLGXDO� ZDV� FRQVLGHUHG�
PDUNHG�LI�RQH�RU�PRUH�FOHDU�SKRWRJUDSKV�RI�LWV�FDOORVLW\�
SDWWHUQ�ZHUH� WDNHQ�
)RU� WKH� WRWDO� SRSXODWLRQ� �H[FHSW� FDOYHV��� DQG� IRU� WKH�

SRSXODWLRQ� RI�NQRZQ� IHPDOHV��PDUN�UHFDSWXUH� DQDO\VHV�
ZHUH� FDUULHG� RXW� XVLQJ� WKH� 6HEHU�-ROO\� PHWKRG� �-ROO\��
������ 6HEHU�� ������� 7KLV� FRPSXWHV�HVWLPDWHV� RI�WKH� VL]H�
RI�WKH�SRSXODWLRQ�EHLQJ�VWXGLHG�DW�HDFK�VDPSOLQJ�SHULRG��
WRJHWKHU� ZLWK� LPPLJUDWLRQ�ELUWK� QXPEHUV�� DQG� HPLJUD��
WLRQ�GHDWK� UDWHV�� DQG� WKHLU� HVWLPDWHG� VWDQGDUG� HUURUV��
DVVXPLQJ��DVVXPSWLRQV�IURP�6HEHU�������� UHSKUDVHG��
���� (DFK� OLYLQJ� DQLPDO� LQ� WKH� SRSXODWLRQ�� ZKHWKHU�

SUHYLRXVO\� SKRWRJUDSKHG� RU� QRW�� KDG� WKH� VDPH� SURED��
ELOLW\�RI�EHLQJ�SKRWRJUDSKHG�LQ�HDFK�\HDU�
���� $W� DQ\� WLPH�� PRUWDOLW\�HPLJUDWLRQ� UDWHV� ZHUH� WKH�

VDPH�IRU�HDFK�SUHYLRXVO\�SKRWRJUDSKHG�OLYLQJ�DQLPDO�LQ�
WKH�SRSXODWLRQ�
���� 1R�DQLPDOV�ORVW�WKHLU�LGHQWLI\LQJ�PDUNV�
���� 1R�DQLPDOV� OHIW� WKH�SRSXODWLRQ�WR� ODWHU�UHWXUQ�
���� 7KHUH� ZDV� QR� VXEVWDQWLDO� LPPLJUDWLRQ�ELUWK� RU�

HPLJUDWLRQ�GHDWK�ZLWKLQ�D� VDPSOLQJ�SHULRG�
/LWWOH�PRUWDOLW\�ZRXOG�EH�H[SHFWHG�RYHU�WKUHH�PRQWKV�

IRU�DQLPDOV�ZKLFK� OLYH� WHQV�RI�\HDUV�� DQG�LQ�WZHOYH�\HDUV�
RI�VWXG\� RQO\� WZR� DGXOW� ULJKW� ZKDOH� FRUSVHV� KDYH� EHHQ�
IRXQG�DW�3HQLQVXOD�9DOGHV��$V�FDOYHV�ZHUH�QRW�FRQVLGHUHG�
SDUW� RI�WKH� SRSXODWLRQ�� ELUWK� ZLWKLQ� D� VDPSOLQJ� SHULRG�
FDQ�EH�LJQRUHG��7KXV��GHILQLQJ�DQ�DQLPDO�DV�EHLQJ�ZLWKLQ�
WKH� SRSXODWLRQ� IURP� WKH� WLPH� WKDW� LW� ILUVW� FDPH� WR�
3HQLQVXOD�9DOGHV� XQWLO� WKH� WLPH� LW� ODVW� OHIW�� DVVXPSWLRQV�
�� DQG� �� DUH� UHDVRQDEO\� YDOLG�� 3D\QH� et� al�� ������� KDYH�
VKRZQ� WKDW�DVVXPSWLRQ� �� LV� WHQDEOH�� DQG�� JLYHQ� WKH� ORZ�
UDWHV� RI�DQQXDO� QDWXUDO�PRUWDOLW\� LQ� EDOHHQ�ZKDOHV�� DQG�
SURWHFWHG� VWDWXV� RI� WKH� 3HQLQVXOD� 9DOGHV� ULJKW� ZKDOHV��
DQ\� IDLOXUHV� LQ� DVVXPSWLRQ� �� ZRXOG� QRW� EH� H[SHFWHG� WR�
PXFK� LQIOXHQFH�SRSXODWLRQ�HVWLPDWHV�
,Q� RUGHU� WR� FKHFN� DVVXPSWLRQ� �� DQG� WKH� XQGHUO\LQJ�

YDOLGLW\� RI� WKH� PRGHO�� ZH� SHUIRUPHG� WKH� WZR� WHVWV�
VXJJHVWHG� E\� 6HEHU� ������� ZKLFK� VHHPHG�PRVW� OLNHO\� WR�
GHWHFW�DQ\�VKRUWFRPLQJV�WKDW�WKHUH�PLJKW�EH�LQ� WKH�GDWD��
7KH� WZR� GDWD� VHWV� �IRU� NQRZQ� IHPDOHV� DQG� WKH� ZKROH�
SRSXODWLRQ��H[FOXGLQJ�FDOYHV��ZHUH�WHVWHG�IRU�WKH�YDOLGLW\�
RI� WKH� XQGHUO\LQJ� PRGHO� XVLQJ� WKH� PHWKRG� RI� /HVOLH��
&KLWW\� DQG� &KLWW\� �������� DV� GHVFULEHG� E\� 6HEHU� �������
SS����������7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�
WKH� HVWLPDWHG� QXPEHUV� RI� LGHQWLILHG� DQLPDOV� LQ� WKH�
SRSXODWLRQ�� IURP� FDOFXODWLRQV� XVLQJ� WKH�HQWLUH� GDWD� VHW��
DQG� MXVW� WKH� SUHYLRXVO\� SKRWRJUDSKHG� DQLPDOV�� 7KHUH�
ZHUH� DOVR� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� DFWXDO�
QXPEHU�RI�DQLPDOV�SKRWRJUDSKHG�IRU�WKH�ILUVW�WLPH�LQ�DQ\

VHDVRQ�� DQG� WKH� HVWLPDWHG� QXPEHUV� IURP� FDOFXODWLRQV�
XVLQJ�MXVW� WKH� LGHQWLILHG�SRSXODWLRQ�
7KH�WZR�GDWD�VHWV�ZHUH�DOVR�VXEMHFWHG�WR�/HVOLH
V��������

WHVW� IRU� HTXDO� FDWFKDELOLW\� DV� GHVFULEHG� E\� 6HEHU� �������
SS�� ����� �������� 7KH�ZKDOHV� SKRWRJUDSKHG� RYHU� ILYH� RU�
PRUH�\HDUV�ZHUH� JURXSHG�E\� WKHLU�ILUVW� DQG� ODVW� VLJKWLQJ�
\HDUV��7KHVH�JURXSV�ZHUH�WKHQ�FRPELQHG�WR�SURGXFH�VHWV�
HDFK�FRQWDLQLQJ�PRUH�WKDQ����DQLPDOV��6HEHU�� �������DQG�
WKH� DFWXDO� DQG� H[SHFWHG� QXPEHUV� SKRWRJUDSKHG� RQFH��
WZLFH�� HWF�� LQ� WKH�LQWHUPHGLDWH�\HDUV�ZHUH�FDOFXODWHG�DQG�
FRPSDUHG�� )RU� WKH� IHPDOHV� WKHUH� ZDV� QR� VLJQLILFDQW�
LQGLFDWLRQ� WKDW� VRPH� ZKDOHV� ZHUH� PRUH� OLNHO\� WR� EH�
SKRWRJUDSKHG� WKDQ� RWKHUV� ����  �������� ZLWK� ��� G�I���
3�!�������� +RZHYHU� IRU� WKH� WRWDO�SRSXODWLRQ� �H[FOXGLQJ�
FDOYHV�� WKHUH� ZDV� VLJQLILFDQWO\� JUHDWHU� YDULDQFH� LQ� WKH�
QXPEHU�RI�LQWHUPHGLDWH� VHDVRQV� LQ�ZKLFK� DQLPDOV� ZHUH�
SKRWRJUDSKHG� WKDQ�ZRXOG� EH� H[SHFWHG�ZHUH� DOO� DQLPDOV�
SUHVHQW�HTXDOO\�OLNHO\�WR�EH�SKRWRJUDSKHG�LQ�DQ\�VHDVRQ�
�Xz�  �������� ZLWK� ���� G�I��� 3� �������� 7KXV� WKHUH� ZHUH�
VRPH� DQLPDOV� LQ� WKH�SRSXODWLRQ�ZKLFK�ZHUH�PRUH� OLNHO\�
WR� EH�SKRWRJUDSKHG� WKDQ� RWKHUV�� 7KLV� ZLOO� WHQG� WR� KDYH�
GHSUHVVHG� WKH�HVWLPDWHV�RI�WKH� WRWDO�SRSXODWLRQ�
,Q� RUGHU� WR� WHVW�ZKHWKHU� WKH� QRQ�FDOI�SRSXODWLRQ� VL]H�

FKDQJHG�VLJQLILFDQWO\�EHWZHHQ� ����� DQG� ������ UHJUHVVLRQ�
OLQHV�ZHUH�ILWWHG�WR�WKH�SRSXODWLRQ�HVWLPDWHV��ZHLJKWHG�E\�
WKH� LQYHUVHV� RI�WKHLU�HVWLPDWHG�YDULDQFHV�� 7KLV�ZDV�GRQH�
LQ�WZR�ZD\V�
���� /LQHDU� UHJUHVVLRQ�� 7KLV� DVVXPHG� WKDW� WKH� SRSXOD��

WLRQ�FKDQJHG�E\�D�FRQVWDQW�QXPEHU�HDFK�\HDU�
���� /RJDULWKPLF� UHJUHVVLRQ�� 7KLV� DVVXPHG� WKDW� WKH�

SRSXODWLRQ�FKDQJHG�E\�D�FRQVWDQW�SURSRUWLRQ�HDFK�\HDU�

5(68/76
7DEOHV� �� DQG���JLYH� WKH�HVWLPDWHG�SRSXODWLRQ�VL]HV��ZLWK�
WKHLU�HVWLPDWHG� VWDQGDUG�HUURUV�� DQG� WKH�GDWD�QHHGHG� WR�
FRPSXWH� WKH� HVWLPDWHV�� IRU�DOO� ZKDOHV� �H[FOXGLQJ�FDOYHV��
DQG� WKH�NQRZQ� IHPDOHV�� GXULQJ�WKH� VDPSOLQJ�\HDUV�� 7KH�
PHWKRG� GRHV� QRW� JLYH� HVWLPDWHV� IRU� WKH� ILUVW� DQG� ODVW�
\HDUV������� DQG� ������ 7KH� SRLQW� HVWLPDWHV� RI� IHPDOH�
SRSXODWLRQ� VL]H� UDQJHG� IURP� DERXW� �������� IRU� WKH�
IHPDOHV��DQG���������IRU�WKH�HQWLUH�SRSXODWLRQ��H[FOXGLQJ�
FDOYHV��� +RZHYHU� WKHVH� ODWWHU� HVWLPDWHV� PD\� KDYH� EHHQ�
ELDVHG�WR�WKH�ORZ�VLGH�EHFDXVH�RI�WKH�IDLOXUH�RI�DVVXPSWLRQ�
�� PHQWLRQHG�DERYH�
7KH� HVWLPDWHV� RI�HPLJUDWLRQ�GHDWK� UDWHV�� DQG� LPPL��

JUDWLRQ�ELUWK�QXPEHUV� KDYH�FRQVLGHUDEOH�YDULDQFH�� DV� LV�
XVXDO� LQ� -ROO\�6HEHU� DQDO\VHV� �H�J�� WKH� H[DPSOH� LQ� -ROO\�
��������� DQG�DUH�QRW�SUHVHQWHG�KHUH�
7KH�UHVXOWV�RI�WKH�UHJUHVVLRQV�IRU�H[DPLQLQJ�FKDQJHV�LQ�

WKH� ZKROH� SRSXODWLRQ� �H[FOXGLQJ� FDOYHV��� DQG� IRU� WKH�
IHPDOHV�DUH�JLYHQ�LQ�7DEOH���� %RWK�SRSXODWLRQV�DSSHDU�WR�
KDYH� EHHQ� LQFUHDVLQJ�� EXW� WKH� LQFUHDVHV� DUH� RQO\�
VLJQLILFDQW� DW� 3�������� 7KH� HVWLPDWHG� LQWULQVLF� UDWH� RI�
LQFUHDVH�RI�WKH�SRSXODWLRQ�LV������ SHU�DQQXP������ &/

7DEOH���
5HVXOWV�RI�ZHLJKWHG�UHJUHVVLRQV�RI�SRSXODWLRQ�HVWLPDWHV�RQ�\HDU��/HYHOV�
DW� ZKLFK� WKH� LQFUHDVHV� �OLQHDU� UHJUHVVLRQ�� DQG� UDWHV� RI� LQFUHDVH�
�ORJDULWKPLF� UHJUHVVLRQ�� DUH� VLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR� DUH�
PDUNHG�

/LQHDU� UHJUHVVLRQ�
,QFUHDVH� SHU� \HDU

/RJDULWKPLF� UHJUHVVLRQ�
5DWH� RI� LQFUHDVH� SHU� \HDU

$OO� ZKDOHV� ����� DQLPDOV� �3������ ������ �3� �� �����
.QRZQ� IHPDOHV� ����� DQLPDOV� �3� �� ����� ������ �3� �� ����
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������������ +RZHYHU� WKHVH� HVWLPDWHV� VKRXOG� EH� WUHDWHG�
FDXWLRXVO\� DV� WKH� SRSXODWLRQ�HVWLPDWHV� IURP�ZKLFK� WKH\�
DUH�GHULYHG�DUH�SUREDEO\�XQGHUHVWLPDWHV�

RI�LQFUHDVH�RI�WKH�SRSXODWLRQ��7KH�DFFXUDF\�DQG�UHOHYDQFH�
RI�WKHVH� HVWLPDWHV�ZLOO� EH� LQFUHDVHG�ZKHQ� LGHQWLILFDWLRQV�
IURP� VXEVHTXHQW�\HDUV�DUH�SURFHVVHG�

',6&866,21
7KH�ILQGLQJ�WKDW�VRPH�ZKDOHV�ZHUH�PRUH�SKRWRJUDSKDEOH�
WKDQ�RWKHUV�DJUHHV�ZLWK�D�EHKDYLRXUDO�DQDO\VLV�E\�RQH�RI�
XV� �5�3��� RI�WKHVH� DQG� RWKHU�GDWD�FROOHFWHG� RQ� WKH� ULJKW�
ZKDOHV�RII�3HQLQVXOD�9DOGHV�� 7KH� LPSOLFDWLRQ� LV� WKDW�WKH�
DUHD�ZDV�PRUH�RI�D� 
�KRPH
� WR� VRPH�ZKDOHV� WKDQ�RWKHUV��
$�SRUWLRQ�RI�WKH�ZKDOHV�WHQGHG�WR�EH�SUHVHQW�PRVW�\HDUV�
DQG�RU�WR�VWD\�LQ�UHVLGHQFH�IRU�D�ORQJ�WLPH��WKXV�LQFUHDVLQJ�
WKHLU�SUREDELOLW\�RI�EHLQJ�SKRWRJUDSKHG��ZKHUHDV�RWKHUV�
DSSHDUHG� RQO\� UDUHO\� DQG�RU� IRU� VKRUW� SHULRGV�� 2XU�
HVWLPDWHV�FDQ�EH�FRQVLGHUHG�WR�EH�SULQFLSDOO\�UHSUHVHQWLQJ�
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�SRSXODWLRQ��EXW�ZLWK�D�UHDVRQDEOH�UHSUHVHQWD��
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WUDQVLHQW
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DQDO\VLV�UHGXFHG�WKH�SRSXODWLRQ�HVWLPDWHV�E\����²������
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7DEOHV� �� DQG� ��� WKH� IHPDOHV� ZHUH� PRUH� SURQH� WR� EH�
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:H�EHOLHYH� WKDW�ZH�KDYH�SURGXFHG�XVHIXO�HVWLPDWHV�RI�
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RI�&KXEXW�� FRRUGLQDWHG� RXU� UHVHDUFK� WKURXJK� WKH� NLQG�
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