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3RUN�4XDOLW\�DQG�3RUFLQH�6WUHVV�6\QGURP�LQ�(VWRQLD
$OR�7lQDYRWV��(OPR�6RPHODU��+DOGMD�9LLQDODVV��6LUMH�9lUY��7DQHO�.DDUW�

2OHY�6DYHOL��.DOMX�(LODUW��$DUQH�3}OGYHUH
(VWRQLDQ�$JULFXOWXUDO�8QLYHUVLW\��.UHXW]ZDOGL����������7DUWX��(VWRQLD��DOR#HDX�HH

$EVWUDFW
7KH�HIIHFW�RI�EUHHG�FRPELQDWLRQV�DQG�+$/�JHQH�WR�SRUN�TXDOLW\�ZHUH�DQDO\VHG�� ,Q�DOO

����SLJV��SXUHEUHG�(VWRQLDQ�/DQGUDFH��(/���(VWRQLDQ�/DUJH�:KLWH��(/:���)LQQLVK�<RUNVKLUH�
�)<�� DQG� FURVVEUHG� +DPSVKLUH� �+��[(/:��� +�(/�(/:�[(/��� ZHUH� LQYHVWLJDWHG��
)ROORZLQJ�WUDLWV�ZHUH�UHFRUGHG�ZLWK�XOWUDVRQLF�HTXLSPHQWV��3LJORJ������$�6FDQ�3OXV�DQG�8OWUD�
)20� ������ VLGHIDW� WKLFNQHVV� DW� ODVW� DQG� �������WK ULE�� DQG� GLDPHWHU� RI� ORLQ� H\H�� /HDQ� PHDW�
SHUFHQWDJH�ZDV�FDOFXODWHG��&DUFDVV�OHQJWK��ZHLJKW��VLGHIDW�WKLFNQHVV�PHDVXUHPHQWV�LQ���SRLQWV�
DQG�S+�����K��ZHUH�FROOHFWHG��/RLQ�H\H�DUHD�ZDV�PHDVXUHG�E\�SODQLPHWHU��S+�DQG�ERLOLQJ�ORVV�
ZHUH� IRXQG����KRXUV� DIWHU� VODXJKWHULQJ��%ORRG� VDPSOHV�ZHUH� FROOHFWHG� IURP�����SLJV��'1$�
WHVWV�ZHUH�FDUULHG�RXW�E\�3&5�5)/3�PHWKRG��+LJKHU�VLGHIDW�WKLFNQHVV�DQG�ORZHU�OHDQ�PHDW ��
ZDV�IRXQG�LQ�(/:�DQG�)<�EUHHG��(/�KDG�VLJQLILFDQWO\�ORQJHU�FDUFDVVHV WKDQ�)<�DQG�FURVVEUHG�
SLJV�� (/� DQG� +� EUHHG� JDYH� EHVW� LQIOXHQFH� WR� PHDW� TXDOLW\�� (/� KDG� VLJQLILFDQWO\� ORQJHU�
FDUFDVVHV�� WKDQ� )<� DQG� FURVVEUHG� SLJV�� $FFRUGLQJ� WR� '1$� WHVW� ������ RI� WHVWHG� SLJV� ZHUH�
VWUHVV� QHJDWLYH� �11�� DQG� ������ KHWHUR]\JRXV� �1Q��� 7KH� +$/� KRPR]\JRXV� PXWDQW� �QQ��
DQLPDOV� ZHUH� QRW� IRXQG�� 6LJQLILFDQW� UHODWLRQVKLS EHWZHHQ� WHVWLQJ� ZHLJKW� DQG� +$/� JHQH�
�S�������ZDV�IRXQG��ZKHQ�EUHHG�HIIHFW�ZDV�VNLSSHG��
.H\�ZRUGV��SLJV��FDUFDVV�PHDVXUHPHQWV��SRUN�TXDOLW\��366��+$/�JHQH
,QWURGXFWLRQ
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)RU� PDQ\� \HDUV� WKH� PDLQ� JRDO� LQ� SLJ� EUHHGLQJ� KDV� EHHQ� WR� LPSURYH� JURZWK� UDWH��
IHUWLOLW\��IHHG�FRQYHUVLRQ�DQG�FDUFDVV�FRPSRVLWLRQ��7KH�PHDW�TXDOLW\�LPSURYLQJ�KDV�FRQVLGHUHG�
UHGXFWLRQ�RI�36(�PHDW� �SDOH�� VRIW� DQG� H[XGDWLYH��� 3RUFLQH�6WUHVV�6\QGURPH� �366�� LV� D�ZHOO�
GRFXPHQWHG�JHQHWLF�GLVRUGHU� WUDQVPLWWHG�E\�D�VLQJOH�DXWRVRPDO�UHFHVVLYH�JHQH� FDXVLQJ�PDMRU�
HFRQRPLF�ORVV�LQ�SLJ�LQGXVWU\�� VXGGHQ�GHDWK�RI�SLJV�DQG�WKH�ORZ�TXDOLW\�RI�SRUN�UHFHLYHG�DIWHU�
VODXJKWHU� �36(�PHDW� �)XMLL� HW� DO��� ������6DQWRUR� DQG )DXFLWDQR�� �������7KLV�JHQH� KDV�EHHQ�
YDULRXVO\�FDOOHG�WKH�VWUHVV�JHQH��KDORWKDQH�JHQH�DQG�366�JHQH� 7KH�UHVHDUFKHV�KDYH�VKRZHG�
WKH�HIIHFW�RI�KDORWKDQH�FDUULHU�DQG�QRQ�VXVFHSWLEOH�JHQRW\SH�RQ�JURZWK�RI�SLJV��HDWLQJ�TXDOLW\�
RI�SRUN DQG�FDUFDVV�FRPSRVLWLRQ��0XUUD\�HW�DO���������'RYF�HW�DO����������)XMLL�HW�DO����������
VKRZHG�WKDW�SRLQW�PXWDWLRQ�DW�QXFOHRWLGH�������F\WRVLQH�WR�WK\PLQH�WUDQVLWLRQ��ZLWKLQ�JHQH�RI�
FDOFLXP� UHOHDVH� FKDQQHO� RI� VFHOHWDO� PXVFOH� VDFURSODVPLF� UHWLFXOXP�� DOVR� FDOOHG� U\DQRGLQH�
UHFHSWRU�JHQH��5<5��ORFXV�� LV�UHVSRQVLEOH�IRU�VWUHVV�LQGXFHG�PDOLJQDQW�K\SHUWKHUPLD�

7KH�SUHYLRXV�KDORWKDQH�WHVW�SLFNV�RXW�RQO\�WKRVH�DQLPDOV�WKDW�KDYH�WZR�FRSLHV�RI�WKH�
PXWDQW�JHQH��7KRVH�ZLWK�RQO\�RQH�FRS\��EXW�ZKLFK�DUH�VWLOO�FDUULHUV�RI� WKH�JHQH��FDQ�QRW�EH�
VHSDUDWHG�IURP�QRUPDO�DQLPDOV��7KH�'1$�SUREH�KDV�FRQVLGHUDEO\�KLJKHU�DFFXUDF\�WKDQ�LW�ZDV�
E\�SUHYLRXV�KDORWKDQH�WHVWLQJ�PHWKRG��7KH�QHZ�PHWKRG�LGHQWLILHV�ERWK�UHDFWRUV�DQG�WKRVH�SLJV�
WKDW�GR�QRW�UHDFW�EXW�DUH�FDUULHUV�RI�WKH�PXWDQW�JHQH�ZKLFK�OHDGV�WR�3RUFLQH�6WUHVV�6\QGURPH�
�366�� 7KH�'1$�PHWKRG�DOORZV�YHU\�SUHFLVH�PDQLSXODWLRQ�RI�WKH�KDORWKDQH�JHQH�LQ�VHOHFWHG�
OLQHV�LQ�RUGHU�WR�DFKLHYH�LPSURYHG�JURZWK�SHUIRUPDQFH�DQG�FDUFDVV�TXDOLW\�ZLWKRXW�WKH�ULVN�RI�
LQFUHDVLQJ�VWUHVV�SUREOHPV�DQG�DVVRFLDWHG�HIIHFWV�RQ�PHDW�TXDOLW\�

'XULQJ� WKH� ODVW� GHFDGH� WKH� (VWRQLDQ� PHDW� PDUNHW� KDV� FKDQJHG� FRQVLGHUDEO\��
&RQVXPHUV�KDYH� VWDUWHG� WR� UHTXLUH�TXDOLW\�PHDW�DQG�PHDW�SURGXFWV�EDVHG�RQ�HQYLURQPHQWDO��
HWKLF�DQG�ZHOIDUH�FRQFHUQV��:KHWKHU�WKH�DFFHSWDEOH�SLJ�FDUFDVV�LV�IDW�RU�OHDQ�GHSHQGV�PRUH�RQ�
QDWLRQDO� SUHGLOHFWLRQ�� $V� LQGXVWULDOLVDWLRQ� GHYHORSV�� WKH� GHVLUH� IRU� OHDQ� PHDW� DSSHDUV� WR�
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GRPLQDWH�WKH�GHILQLWLRQ�RI�FDUFDVV�TXDOLW\��:KLWWHPRUH���������'LIIHUHQW�PHWKRGV�WR�HVWLPDWH�
PHDW�FRQWHQW�DQG�SRUN�TXDOLW\�KDYH�EHHQ�XVHG�GXULQJ�WKH�WLPHV��.HPSVWHU�DQG�(YDQV��������

7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HVWLPDWH�WKH�PHDW�TXDOLW\�RI�OLYH�SLJV�DQG�WKHLU�FDUFDVVHV��
WR�LQYHVWLJDWH�WKH�HIIHFW�RI�EUHHG�FRPELQDWLRQV DQG�VWUHVV�VXVFHSWLELOLW\�RQ�WKH�SRUN TXDOLW\��
0DWHULDO�DQG�0HWKRGV

+XQGUHG�QLQHW\�WKUHH�SLJV�ZHUH� WHVWHG�XOWUDVRQLFDOO\�EHWZHHQ������������� LQ�.HKWQD�
6ZLQH� 7HVWLQJ� 6WDWLRQ�� $QLPDOV� RULJLQDWHG� IURP� ��� GLIIHUHQW� IDUPV� RYHU� (VWRQLD�� $OO� SLJV�
ZHUH� NHSW� DFFRUGLQJ� WR� WKH� UXOHV� RI� FRQWURO� IDWWHQLQJ��ZKHUH� WZR�SLJV�ZHUH� NHSW� LQ� WKH� SHQ�
GXULQJ WHVWLQJ�WLPH��DW����WR�����NJ��LQ�VWDEOH�IHHGLQJ�FRQGLWLRQV��)LYH�JURXSV�RI�SXUHEUHG�DQG�
FURVVEUHG� SLJV�ZHUH� XQGHU� REVHUYDWLRQ� � SXUHEUHG�(VWRQLDQ� /DQGUDFH� �(/��� (VWRQLDQ� /DUJH�
:KLWH� �(/:��� )LQQLVK� <RUNVKLUH� �)<�� DQG� FURVVEUHG� +DPSVKLUH�� [� (/:�� �+�(/:���
+�(/�(/:�� [�(/�� �+�(/�(/:�[�(/��

/LYH�$QLPDO�0HDVXUHPHQWV��8OWUDVRQLF�PHDVXUHPHQWV��EDFNIDW�WKLFNQHVV�DQG�GLDPHWHU�
RI� ORLQ� H\H��ZHUH�PDGH�ZLWK�3LJORJ����� DQG�$�6FDQ�3OXV��3LJV�ZHUH� WHVWHG�RQH�GD\�EHIRUH�
VODXJKWHU��7KH�IROORZLQJ�WUDLWV�ZHUH�UHFRUGHG��EDFNIDW�WKLFNQHVV�DW�ODVW��[���DQG��������WK �[���
ULE����FP�IURP�PLGOLQH��PP���DQG�GLDPHWHU�RI�ORLQ�H\H��[������FP�IURP�PLGOLQH��PP���/HDQ�
PHDW�SHUFHQWDJH �\��ZDV�FDOFXODWHG�XVLQJ�WKH�IRUPXOD� \� �������� ����[��������[��� ����[�
�3LJORJ����«��������

'XULQJ�XOWUDVRQLF� WHVWLQJ�ZHLJKW��GDWH�DQG�RULJLQ�IDUP�ZHUH�UHJLVWHUHG��ZKHUH�WHVWLQJ�
ZHLJKW�ZDV����������NJ��7HVWLQJ�\HDU�ZDV�GLYLGHG�LQWR�IRXU�SDUWV��VSULQJ�� 0DUFK��$SULO��0D\��
VXPPHU�� -XQH��-XO\��$XJXVW��IDOO�� 6HSWHPEHU��2FWREHU��1RYHPEHU��DQG�ZLQWHU�� 'HFHPEHU��
-DQXDU\��)HEUXDU\��

&DUFDVV�0HDVXUHPHQWV��$OO�SLJV�ZHUH�VODXJKWHUHG�RQ�QH[W�GD\�DIWHU�XOWUDVRQLF�WHVWLQJ�
LQ�9DOJD�0HDW�DQG�&DQQLQJ�)DFWRU\��8OWUDVRQLF�PHDVXUHPHQWV�ZHUH�PDGH�RQ�VODXJKWHU�GD\��
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ZKHUH� FDUFDVVHV� ZHUH� HYDOXDWHG� ZLWK� DQ� 8OWUD�)20� ���� LQ� WKH� VDPH� SRLQWV� DV� GHVFULEHG�
DERYH��&DUFDVV�GDWD�DV�FDUFDVV� OHQJWK��ZHLJKW��EDFNIDW� WKLFNQHVV�E\�UXOHU� �DW�VFUXII��DW������WK
ULE��DW�PLGGOH�DQG�DW�OXPEDU��DQG�S+�����DQG����KRXUV�DIWHU�VODXJKWHULQJ���ZHUH�FROOHFWHG�DIWHU�
VODXJKWHU��7R�PHDVXUH�S+�DQG�GUDZ�ORLQ�H\H��KDOI�RI�WKH�FDUFDVV�ZDV�FXW�DW�ODVW�ULE��/RLQ�H\H�
DUHD�ZDV�PHDVXUHG�E\�SODQLPHWHU��IURP�VDPH�GUDZLQJV��EDFNIDW�DQG�GLDPHWHU�RI�ORLQ�H\H�ZDV�
PHDVXUHG�����KRXUV�DIWHU�VODXJKWHULQJ��S+�DQG�ERLOLQJ�ORVV�ZHUH�IRXQG��

7KH� *HQHUDO� /LQHDU� 0RGHO� �*/0�� SURFHGXUH� �6$6� ,QVW�� ,QF��� ������ ZDV� XVHG� IRU�
DQDO\VLQJ�WKH�GDWDVHW�E\�DQDO\VHV�RI�YDULDQFH��7KH�IROORZLQJ�VWDWLVWLFDO�PRGHO�ZDV�XVHG�
<LMNO ��:WLMNO�)L�7M�6N�HLMNO� ZKHUH < � GHSHQGHQW�YDULDEOH��� � JHQHUDO�PHDQ��:WLMNO � HIIHFW�RI�SLJ�ZHLJKW�DW�WHVWLQJ��)M� � HIIHFW�RI�IDUP���������7M � HIIHFW�RI�EUHHG��������6N � HIIHFW�RI�VHDVRQ��������HLMNO � UDQGRP�HUURU�7KH� UHVXOWV� DUH� JLYHQ� DV� OHDVW�VTXDUH� PHDQV� /HYHO� RI� VLJQLILFDQFHV� H[SUHVVHG�
FRQYHQWLRQDOO\�� D�� E�� F� ± OHDVW� VTXDUH��ZLWKLQ� HDFK� HIIHFW�ZLWK�RQH� OHWWHU� LQ� FRPPRQ�GR�QRW�
GLIIHU� VLJQLILFDQWO\��$V� WUDLW��+$/�JHQH��KDV�RQO\� WZR�SRVVLEOH�YDOXHV�KHUH� � �� DQG��� �+$/�
JHQH� FDUULHU� RU� QRW��� WKHUH� DUH� ELQRPLDO� GLVWULEXWLRQ� DQG� VXLWDEOH�PRGHOV� WR� XVH� DUH� ORJLVWLF�
UHJUHVVLRQ� DQG� JHQHUDOL]HG� OLQHDU� PRGHOV� ZLWK� DSSURSULDWH� OLQN�IXQNWLRQV�� 0RUH� XVHG� OLQN�
IXQNWLRQ� IRU� ELQRPLDO� PRGHOV� LV� ORJLW�WUDQVIRUPDWLRQ�� ¹̧·©̈§ � �� �OQ�ORJLW�� �� ZKHUH � ±
SUREDELOLW\� RI� FDUU\LQJ� +$/� JHQH�� )ROORZLQJ� PRGHO� ZDV� XVHG� WR� DQDO\VH� GDWDVHW��

LMLLM E;7��ORJLW�� �� ��ZKHUH � � LQWHUFHSW��7L � EUHHG�HIIHFW��;LM � ZHLJKW�DQG E � UHJUHVVLRQ�
FRHIILFLHQW�
*HQHWLF� ,QYHVWLJDWLRQV� $� WRWDO� RI� ���� SLJV� ZHUH� VDPSOHG� IRU� LGHQWLILFDWLRQ� RI� +$/�

JHQRW\SH��*HQRPLF�'1$�ZDV� H[WUDFWHG� IURP� EORRG�� 3&5� UHDFWLRQ�PL[�ZLWK� ILQDO� UHDFWLRQ�
YROXPH�����O�FRQWDLQHG���[3&5�5HDFWLRQ�%XIIHU��3KDUPDFLD�%LRWHFK������� �O�G173�����P0�
'1$�3RO\PHULVDWLRQ�0L[��3KDUPDFLD %LRWHFK��������O�RI�HDFK�RI� WKH�SULPHUV� �SULPHU��� �¶�
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*7*�&7*�*$7�*7&�&7*�7*7�7&&�&7��¶�DQG�SULPHU��� �¶�&7*�*7*�$&$�7$*�77*�
$7*� $**� 777� *��¶�� %UHQLQJ� DQG� %UHP�� ������� ����� �O� 7DT� '1$� 3RO\PHUDVH� ��8��O��
3KDUPDFLD %LRWHFK��DQG����O RI�WHPSODWH�'1$��$IWHU���PLQ�GHQDWXUDWLRQ�DW���Û�&��'1$�ZDV�
DPSOLILHG� IRU� ��� F\FOHV� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� GHQDWXUDWLRQ� DW� ��Û� &� IRU� ��� VHF��
DQQHDOLQJ�DW���Û�&�IRU����VHF�DQG�H[WHQVLRQ�VWHS�DW���Û�&�IRU����VHF��7KH�ILQDO�H[WHQWLRQ�ZDV�DW�
��Û�&�IRU����PLQ��7KH�3&5�SURGXFW������ES��ZDV�GLJHVWHG�ZLWK�+KD,��3KDUPDFLD�%LRWHFK��IRU�
�� K� DW� ��Û�&��7KH�'1$� IUDJPHQWV�ZHUH� VHSDUDWHG� RQ� D ���DJDURVH� �1X6LHYH� ����� JHO� DQG�
VWDLQHG�ZLWK�HWKLGLXP�EURPLGH�

5HVXOWV�
0HDVXULQJ� EDFNIDW� E\� XOWUDVRQLF� HTXLSPHQWV� DQG� UXOHU�� VLJQLILFDQWO\� WKLQQHU� EDFNIDW�

��������������� DQG�KLJKHU� OHDQ�PHDW�SHUFHQWDJH� ������������������ZHUH� IRXQG� LQ� WKUHH�EUHHG�
FURVV��+�(/�(/:�[�(/���FRPSDUHG�ZLWK�RWKHU�EUHHG�FRPELQDWLRQV��7DEOH�����

9HU\�WKLFN�IDW�ZDV�PHDVXUHG�RQO\�ZLWK�8OWUD�)20�����LQ�+�[�(/:�FURVV��)LJXUH����
%DFNIDW�RI�(/�SLJV�GLIIHUHG�VLJQLILFDQWO\�RQ�(/:�PHDVXUHG�E\�$�6FDQ�3OXV�DQG�8OWUD�)20�
�����

'LDPHWHU� RI� ORLQ� H\H� GLG� QRW� GLIIHU� VLJQLILFDQWO\� EHWZHHQ� EUHHGV�� PHDVXUHG� E\�
XOWUDVRQLF� HTXLSPHQWV�� $� VLJQLILFDQW� GLIIHUHQFH�� KRZHYHU�� ZDV� IRXQG� EHWZHHQ� (/:� DQG�
+�(/�(/:�[�(/��ZKHUH�WKH�GLDPHWHU�RI�ORLQ�H\H��/'��RI�WKH�FURVV�ZDV�E\�����PP�ODUJHU��$V�
GLDPHWHU� RI� ORLQ� H\H� ZDV� TXLWH� HTXDO�� OHDQ� PHDW� SHUFHQWDJH� ZDV� LQIOXHQFHG� PRUH� E\�
GLIIHUHQFHV�EHWZHHQ�EDFNIDW PHDVXUHPHQWV��&DUFDVV�ZHLJKW�GLG�QRW�GLIIHU�EHWZHHQ�WKH�EUHHGV��
EHLQJ� �������������� NJ� DQG� ZDV� ORZHU� LQ� +�(/�(/:� [� (/� FURVV� DQG� KLJKHU� LQ� )<� EUHHG�
�7DEOH�����6LJQLILFDQWO\� ORQJHU�FDUFDVV�ZDV�REVHUYHG�LQ�SXUHEUHG�SLJV� LQ�(/��������FP��DQG�
VKRUWHU�LQ�)<��������FP���&URVVEUHG�SLJ�FDUFDVVHV�ZHUH�DOVR�VLJQLILFDQWO\�VKRUWHU�WKDQ�WKRVH�RI
(/�

+LJKHU�IDW�IRU�FDUFDVVHV�ZHUH�PHDVXUHG�LQ�VFUXII�DQG�WKLQQHU�LQ�PLGGOH��)LJXUH�����$V�
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LQ�8OWUDVRQLF�WHVW��WKLFNHU�IDW�ZDV�IRXQG�LQ�(/:�SLJ�FDUFDVVHV�E\�UXOHU��7KH\�KDG�VLJQLILFDQWO\�
KLJKHU�IDW�FRPSDUHG�ZLWK�(/�DQG�FURVVEUHG�SLJ�FDUFDVVHV��%DFNIDW�ZDV�TXLWH�HTXDO�PHDVXUHG�
DW�������ULE��PLGGOH�DQG�OXPEDU��

1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ�EUHHG�FRPELQDWLRQV� IRU�PHDW�S+�DQG�
ERLOLQJ�ORVV��%XW�LW�VKRXOG�EH�QRWHG��WKDW����KRXUV�DIWHU�VODXJKWHULQJ�PHDW�S+�IURP�FURVVEUHG�
SLJV ZDV� ORZHU� WKDQ� LQ� ��� KRXUV�� ZKLOH� LQ� SXUHEUHG� SLJV� WKLV� WUDLW� ZDV� KLJKHU��0HDW� IURP�
FURVVEUHG�SLJV�KDG�VOLJKWO\�KLJKHU�ERLOLQJ�ORVV��

*HQHWLF�$QDO\VLV� 2Q� WKH�EDVLV� RI�'1$� WHVW� WKH�SLJV�ZHUH� DVVLJQHG� LQWR� WZR�JURXSV�
+$/� QRUPDO� KRPR]\JRXV� �11�� Q ���� DQG� +$/� KHWUR]\JRXV� �1Q�� Q ����� 7KH� +$/�
KRPR]\JRXV� PXWDQW� �QQ�� DQLPDOV� DPRQJ� LQYHVWLJDWHG� SLJV� ZHUH� QRW� IRXQG �7DEOH� ��� 7KH�
IUHTXHQF\�RI�+$/�JHQH�FDUULHUV�ZDV�������

7KHUH� ZDV� VLJQLILFDQW� UHODWLRQVKLS EHWZHHQ� WHVWLQJ� ZHLJKW� DQG� +$/� JHQH� �S��������
ZKHQ� EUHHG� HIIHFW� ZDV� VNLSSHG� �7DEOH� ���� 7R� SUHGLFW� SUREDELOLW\� RI� FDUU\LQJ� +$/� JHQH�
DFFRUGLQJ� WR� WHVWLQJ� ZHLJKW�� LW� ZDV� IRXQG�� WKDW� SRVVLELOLW\� WR� FDUU\� +$/� JHQH� LV� ORZHU� LQ�
KHDYLHU�SLJV�RI WKH�VDPH�DJH��)LJXUH�����

'LVFXVVLRQ�
0RVW�VFLHQWLVWV�KDYH�IRXQG� WKDW�PHDW�WUDLWV�DUH�KDUGO\�LQIOXHQFHG�E\�FURVVEUHHGLQJ��DV�

WKH\� DUH� DYHUDJH� RU� KLJKO\� KHULWDEOH� �6NDUPDQ�� ������ $QGHUVVRQ�� ������� 0HDW� WUDLWV� DUH�
KHUHGLW\�DV�LQWHUPHGLDWH�LQ�FURVVEUHHGLQJ��$V�+DPSVKLUH�LV�ZHOO�NQRZQ�LQ�ZRUOG�E\�LWV�WKLQ�IDW�
DQG�KLJK�OHDQ PHDW�SHUFHQWDJH��:KLWWHPRUH���������LW�KDV�D�VLJQLILFDQW�LQIOXHQFH�RQ�FURVVEUHG�
SLJ� PHDW� TXDOLW\�� 7KLFNHU� EDFNIDW� RI� (/:� FDXVHG� WKLFNHU� EDFNIDW� LQ� +� [� (/:� FURVV��
FRPSDUHG�ZLWK�+�(/�(/:�[�(/�FURVV��4XLWH�VXUSULVLQJ�ZDV� WKLFN�IDW�RI�SXUHEUHG�)<�SLJV��
ZKLFK�ZDV�QRW��KRZHYHU��VLJQLILFDQWO\�GLIIHUHQW�FRPSDUHG�ZLWK�RWKHU�SXUHEUHG�SLJV��

7R�FRPSDUH�EHWZHHQ� WZR�SRLQWV�RI�XOWUDVRXQG�PHDVXUHPHQW��HTXDO� IDW�ZDV� IRXQG�E\�
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$�6FDQ� �GLIIHUHQFH� �������������� ,Q� FDVH� RI� XVLQJ� 3LJORJ� ���� WKH� EDFNIDW� WKLFNQHVV� YDULHG�
EHWZHHQ�������������PP� LQ�GLIIHUHQW� SODFHV�RI�PHDVXUHPHQW�� ,QYHUVHO\� WR�RWKHU� HTXLSPHQWV��
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	Pork Quality and Porcine Stress Syndrom in Estonia
	For many years the main goal in pig breeding has been to improve growth rate, fertility, feed conversion and carcass composition. The meat quality improving has considered reduction of PSE meat (pale, soft and exudative). Porcine Stress Syndrome (PSS) is a well documented genetic disorder, transmitted by a single autosomal recessive gene, causing major economic loss in pig industry - sudden death of pigs and the low quality of pork received after slaughter (PSE-meat) (Fujii et al., 1991; Santoro and Faucitano, 1996). This gene has been variously called the stress gene, halothane gene and PSS gene. The researches have showed the effect of halothane carrier and non-susceptible genotype on growth of pigs, eating quality of pork and carcass composition (Murray et al., 1989; Dovc et al., 1996). Fujii et al., (1991) showed that point mutation at nucleotide 1843 (cytosine to thymine transition) within gene of calcium release channel of sceletal muscle sacroplasmic reticulum, also called ryanodine receptor gene (RYR1 locus), is responsible for stress-induced malignant hyperthermia.
	The previous halothane test picks out only those animals that have two copies of the mutant gene. Those with only one copy, but which are still carriers of the gene, can not be separated from normal animals. The DNA probe has considerably higher accuracy than it was by previous halothane testing method. The new method identifies both reactors and those pigs that do not react but are carriers of the mutant gene which leads to Porcine Stress Syndrome (PSS). The DNA method allows very precise manipulation of the halothane gene in selected lines in order to achieve improved growth performance and carcass quality without the risk of increasing stress problems and associated effects on meat quality.
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