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������9DOHQFLHQQHV�&HGH[�����)UDQFH�

$� QHZ� ODERUDWRU\� WHVWLQJ� IRU� WKH� DQDO\VLV� RI� WKH� JODVV�PRXOG� FRQWDFW� LV� SURSRVHG�� 7KH� YDULRXV�

FRPSRQHQWV� RI� WKH� LQVWDOODWLRQ� DQG� WKHLU� NLQHPDWLFV�� WKH� FKRLFH� RI� WKH� PHDVXULQJ� LQVWUXPHQWV� DQG� WKHLU�

DFFXUDWH� ORFDWLRQ� DUH� GHVFULEHG�� )URP� WKH� WHPSHUDWXUH� HYROXWLRQ� LQ� WKH� FRQWDFW� DUHD�� FRXSOLQJ� LQYHUVH�

PHWKRG�DQG�WKHUPDO�FRPSXWDWLRQV�E\�ILQLWH�GLIIHUHQFH�PHWKRG�OHDGV�WR�WKH�WUDQVLHQW�HVWLPDWLRQ�RI�WKH�KHDW�

H[FKDQJH�FRHIILFLHQW�DW�WKH�JODVV�PRXOG�LQWHUIDFH��

,QWURGXFWLRQ�

,Q�JODVV�IRUPLQJ��WKH�RSWLPL]DWLRQ�RI�WKH�SURFHVV�XVLQJ�QXPHULFDO�PRGHOLQJ�UHTXLUHV�WKH�
DFFXUDWH� NQRZOHGJH� RI� WKH� KHDW� H[FKDQJH� EHWZHHQ� WKH� JODVV� DQG� WKH� IRUPLQJ� WRROV�� 7KH�
GHWHUPLQDWLRQ�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW�EHWZHHQ�WKH�WZR�PDWHULDOV�LV�FRPSOH[��LW�UHVXOWV�
IURP�D�WKLQ�JDS�RI�DLU�DQG�FRPEXVWLRQ�SURGXFW�IURP�WKH�OXEULFDWLRQ�EHWZHHQ�WKH�JODVV�DQG�
WKH�IRUPLQJ�WRROV��7KH�WKHUPDO�SURSHUWLHV�RI�WKH�WKLQ�JDS�GHSHQG�HVSHFLDOO\�RQ�WKH�WKHUPDO�
SURSHUWLHV� RI� PDWHULDOV�� WKH� LQLWLDO� WHPSHUDWXUHV� EHIRUH� FRQWDFW�� WKH� FRQWDFW� SUHVVXUHV�� WKH�
SUHVHQFH�RI�OXEULFDQWV�DQG�R[LGH�FRDWLQJV��7KHVH�SDUDPHWHUV�OLPLW�RU�QRW�WKH�KHDW�WUDQVIHU�DW�
WKH�JODVV�WRRO�LQWHUIDFH�DQG�WKHQ�VHWWOH�WKH�YDOXH�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW��

6HYHUDO�H[SHULPHQWDO�LQYHVWLJDWLRQV�KDYH�EHHQ�GHYHORSHG�WR�JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�
KHDW� H[FKDQJH�� 7KXV�� VSHFLILF� PHDVXUHPHQWV� RI� WKH� KHDW� WUDQVIHU� ZHUH� UHDOL]HG� XVLQJ�
WKHUPRFRXSOHV�LQVLGH�WKH�IRUPLQJ�PRXOGV�GXULQJ�ODERUDWRU\����DQG�LQGXVWULDO�WHVWLQJ�����,Q�WKH�
ILUVW� RQHV�� LQLWLDO� FRQGLWLRQV� EHIRUH� FRQWDFW� DUH� EHWWHU� FRQWUROOHG� DQG�PHDVXUHPHQWV� RI� WKH�
WHPSHUDWXUH� HYROXWLRQ�� LQ� GLIIHUHQW� IRUPLQJ� VLWXDWLRQV�� DUH� HDVLHU�� ,Q� VHFRQG� RQHV�� UHDO�
FRQGLWLRQV�RI�IRUPLQJ�DUH�SUHVHQW�EXW�PHDVXUHPHQWV�DUH�UHODWLYHO\�GLIILFXOW��,Q�)HOORZV�DQG�
6KDZ�ZRUNV���WKH�JODVV�KROG�E\�D�JUDSKLWH�FUXFLEOH�LV�EORZQ�ZLWK�D�JDV�PL[WXUH�LQ�KRW�PRXOG�
PDWHULDO�� )URP� WKH� PHDVXUHG� JODVV� VXUIDFH� HYROXWLRQ�� WKH� KHDW� WUDQVIHU� FRHIILFLHQW� LV�
GHWHUPLQHG�IRU�VHYHUDO�LQLWLDO�JODVV�DQG�PRXOG�WHPSHUDWXUHV�DQG�SUHVVXUHV��,Q�/RXORX�DQG�DO��
ZRUNV��� D� VPDOO� JODVV� SDWFK� DQG� D� PHWDOOLF� VXEVWUDWH� DUH� SXW� LQWR� FRQWDFW� DQG� WKH�
PHDVXUHPHQWV� DUH� FDUULHG� RXW� LQVLGH� WKH� PHWDOOLF� VXEVWUDWH�� 7KH� DXWKRUV� JLYH� KHUH� WKH�
HYROXWLRQ�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW�WDNLQJ�LQWR�DFFRXQW�WKH�VHPL�WUDQVSDUHQW�FKDUDFWHU�
RI� JODVV�� 7KH� SUHYLRXV� VWXGLHV� LQ� LQGXVWULDO� WHVWLQJ���� FRQFHUQ� WKH� PHDVXUHPHQW� RI� WKH�
WHPSHUDWXUH�HYROXWLRQ�LQ�WKH�PRXOG�GXULQJ�WKH�SURGXFWLRQ�RI�ERWWOH�E\�EORZ�DQG�EORZ��7KH�
QRQ�KRPRJHQHRXV� WHPSHUDWXUH� PDS� RI� WKH� JODVV� JRE� LV� QRW� FRUUHFWO\� NQRZQ� DQG�
FRQVHTXHQWO\��WKH�GHWHUPLQDWLRQ�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW�LV�WKHQ�GLIILFXOW���

,Q�DOO�WKHVH�H[SHULPHQWDO�VWXGLHV��WKH�DXWKRUV�FOHDUO\�SUHFLVH�WKH�LPSRUWDQFH�RI�WKH�DFFXUDWH�
FKRLFH�DQG�ORFDWLRQ�RI�WKHUPRFRXSOHV�WR�JHW�UHOHYDQW�WHPSHUDWXUHV��7KH�WKHUPRFRXSOH�PXVW�
KDYH�D�VKRUW� UHVSRQVH� WLPH� �VHYHUDO�PHDVXUHPHQWV�EHORZ��V�� LQ�RUGHU� WR�FRUUHFWO\�PHDVXUH�
WKH� UDSLG� LQFUHDVH� LQ� WKH� WHPSHUDWXUH� �D�PD[LPXP�ULVH�RI� ����&��� ,Q� WKLV�ZD\�� LQ�SODFH�RI�
FRPPHUFLDO�WKHUPRFRXSOHV��VRPH�RI�WKH�DXWKRUV�PDQXIDFWXUH�WKHLU�RZQ�WKLQ�WKHUPRFRXSOHV�

ZLWK�GLDPHWHU�UHDFKLQJ���µP��,Q�HDFK�FDVH��WKH�WKHUPRFRXSOHV�KDYH�QRU�WR�EH�SODFHG�FORVH�
WR� WKH� LQWHUIDFH� �WKH� ULVN� RI� GDPDJH� ZRXOG� EH� LPSRUWDQW�� QHLWKHU� WRR� GLVWDQW� IURP� WKH�



FRQWDFW�� �WKH�VHQVLWLYH�RI�PHDVXUHPHQWV�ZRXOG�EH�VPDOO�� DQG�WKH� WUDQVLHQW�HYROXWLRQ�RI�WKH�
KHDW�WUDQVIHU�ZRXOG�EH�GLIILFXOW�WR�EH�GHWHUPLQHG���

)URP�H[SHULPHQWDO�PHDVXUHPHQWV�� WKHUPDO�PRGHOV� WDNLQJ� LQWR�DFFRXQW�RU�QRW�WKH�UDGLDWLYH�
SDUW� KDYH� EHHQ� GHYHORSHG� WR� GHWHUPLQH� WKH� KHDW� WUDQVIHU� FRHIILFLHQW�� 0DF� *UDZ�� ILUVWO\�
GHGXFHV� WKDW� WKH� KHDW� WUDQVIHU� LV� PDLQO\� FDUULHG� RXW� E\� FRQGXFWLRQ�� +H� GHILQHV� WKH� KHDW�
WUDQVIHU�FRHIILFLHQW�DV�WKH�UDWLR�RI�WKH�KHDW�H[FKDQJH�GXULQJ�WKH�WLPH�W�E\�WKH�SURGXFW�RI�WKH�
VXUIDFH� RI� H[FKDQJH�� WKH� WLPH� RI� FRQWDFW� DQG� WKH� GLIIHUHQFH� RI� PHDQ� WHPSHUDWXUHV� RI�
VXUIDFHV��,Q�WKH�VDPH�ZD\��EDVHG�RQ�SXUH�FRQGXFWLRQ��3FKHO\DNRY�DQG�DO�� ��JLYH�DQ�RULJLQDO�
H[SUHVVLRQ�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW�DV�WKH�UDWLR�EHWZHHQ�WKH�FRQGXFWLYLW\�RI�WKH�DLU�E\�
WKH�WKLFNQHVV�RI�WKH�JDS��7KH�WKHUPDO�FRPSUHVVLRQ�DQG�WKH�SOXQJHU�SUHVVXUH�DUH�WDNHQ�LQWR�
DFFRXQW�LQ�WKH�FRPSXWDWLRQ�RI�WKLV�WKLFNQHVV��5HFHQWO\��XVLQJ�SUHYLRXV�VWXGLHV��6WRUN��DIILUPV�
DJDLQ� WKDW� WKH� LQIOXHQFH�RI� WKH� UDGLDWLYH�KHDW� IOX[� LV�QHJOLJLEOH� FRPSDUHG� WR� WKH�FRQGXFWLYH�
KHDW� IOX[��+RZHYHU��RWKHUV� DXWKRUV���� WKLQN� WKDW� WKH�VHPL�WUDQVSDUHQW� FKDUDFWHU�RI� WKH�JODVV�
KDV� WR� EH� WDNHQ� LQWR� DFFRXQW� WR� GHWHUPLQH� SUHFLVHO\� WKH� KHDW� WUDQVIHU� FRHIILFLHQW�� 7KH\�
LQWURGXFH� LQ� WKH� FRPSXWDWLRQ� RI� WKH� JODVV�PRXOG� KHDW� WUDQVIHU� WKH� UDGLDWLYH�SDUW�� ,Q� WKHVH�
DSSURDFKHV��IHZ�VLJQLILFDQW�H[SHULPHQWDO�UHVXOWV�DUH�JLYHQ�WR�FRQILUP�WKH�UDGLDWLYH�HIIHFW��

,Q� WKLV� SDSHU�� ZH� SUHVHQW� D� QHZ� ODERUDWRU\� WHVWLQJ� IRU� WKH� DQDO\VLV� RI� WKH� JODVV�PRXOG�

FRQWDFW�� )URP� WKH� PHDVXUHG� WHPSHUDWXUH� HYROXWLRQ� LQ� PRXOG� VSHFLPHQ�� FRXSOLQJ� LQYHUVH�
PHWKRG� DQG� WKHUPDO� FRPSXWDWLRQV� E\� ILQLWH� GLIIHUHQFH� PHWKRG� OHDGV� WR� WKH� WUDQVLHQW�
HVWLPDWLRQ� RI� WKH� KHDW� H[FKDQJH� FRHIILFLHQW� DW� WKH� JODVV��PRXOG� LQWHUIDFH�� $V�0DF�*UDZ��
3FKHO\DNRY�DQG�6WRUN�DSSURDFKHV�������ZH�GR�QRW�WDNH� LQWR�DFFRXQW�WKH� UDGLDWLYH�SDUW� LQ�WKH�
WKHUPDO�PRGHO�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�KHDW�WUDQVIHU��

'HVFULSWLRQ�RI�WKH�ODERUDWRU\�WHVWLQJ�

7KH�SULQFLSOH�RI�RXU�ODERUDWRU\�WHVWLQJ��)LJXUH����LV�WR�SXW�KRW�JODVV�LQWR�FRQWDFW�ZLWK�D�
KRW�PRXOG� VSHFLPHQ� �KHLJKW�� ��PP��GLDPHWHU�� ��PP���*ODVV�� FRQWDLQHG� LQ� D� VWHHO� FUXFLEOH�
�KHLJKW�� ��PP�� GLDPHWHU�� ��PP��� LV� LQLWLDOO\� KHDWHG� DW� D� KRPRJHQHRXV� WHPSHUDWXUH� DERXW�
�����&� LQVLGH� DQ�HOHFWULF� IXUQDFH��7KH� LQVLGH�RI� WKH� IXUQDFH� LV�XQGHU�DUJRQ�DWPRVSKHUH� WR�
DYRLG� WKH�R[LGDWLRQ� RI� WKH� FUXFLEOH� DQG� WKHQ� WKH� SROOXWLRQ� RI� WKH� JODVV� VSHFLPHQ�E\� R[LGH�
FRDWLQJ��$IWHU�XQLIRUP�KHDWLQJ��WKH�FUXFLEOH�LV�UDSLGO\�FDUULHG�DQG�SODFHG�LQ�WKH�FHQWHU�RI�WKH�
PHDVXUHPHQW� LQVWDOODWLRQ�� DQ� LQIUDUHG� UDGLDWLRQ� S\URPHWHU� PHDVXUHV� WKHQ� WKH� LQLWLDO�
WHPSHUDWXUH�DW�WKH�JODVV�VXUIDFH��$�ILUVW�MDFN�LPPHGLDWHO\�SXVKHV�WKH�JODVV�LQWR�FRQWDFW�ZLWK�
WKH� KRW� PRXOG� VSHFLPHQ�� D� VHFRQG� MDFN� PDNHV� LW� SRVVLEOH� WR� UHDFK� WKH� UHTXLUHG� FRQWDFW�
SUHVVXUH��XQGHU�FRQWURO�RI�D�SUHVVXUH�YDOYH��$FFRUGLQJ� WR� WKH� WHVWV�� WKH�PRXOG�VSHFLPHQ� LV�
KHDWHG� E\� DQ� LQGXFWRU� DW� D� KRPRJHQHRXV� WHPSHUDWXUH� EHWZHHQ� ���&� DQG� ����&�� 7KUHH�
WKHUPRFRXSOHV�UHFRUG�WKH�WHPSHUDWXUHV�LQ�WKH�PRXOG�VSHFLPHQ�GXULQJ�WKH�IRXU�ILUVW�VHFRQGV�
RI� WKH� FRQWDFW�� 7KH� WKHUPRFRXSOHV� DUH� FRPPHUFLDO� VWDQGDUG� RQHV� �� EXWW�ZHOGHG� ZLUH�

WKHUPRFRXSOHV�RI�����µP�GLDPHWHU�����PV�UHVSRQVH�WLPH��7KH�WKHUPRFRXSOHV�DUH�SODFHG�WR�
�PP�� �PP� DQG� �PP� IURP� WKH� PRXOG� VXUIDFH� VSHFLPHQ�� SDUDOOHO� WR� LVRWKHUPV� WR� DYRLG�
WKHUPDO� WURXEOHV�� $Q� DFTXLVLWLRQ� V\VWHP� FRPSOHWHV� WKH� HTXLSPHQW� DQG� WHPSHUDWXUHV� DUH�
UHFRUGHG�ZLWK�D��+]�IUHTXHQF\��
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)LJXUH����'HVFULSWLRQ�RI�WKH�ODERUDWRU\�WHVWLQJ��
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)LQLWH�'LIIHUHQFH�)RUPXODWLRQ�DQG�,QYHUVH�0HWKRG�

7R� ILQG� WKH� WUDQVLHQW� HYROXWLRQ� RI� WKH� KHDW� WUDQVIHU� FRHIILFLHQW�� ZH� XVH� D� RQH�
GLPHQVLRQDO�WKHUPDO�PRGHOLQJ�E\�WKH�ILQLWH�GLIIHUHQFH�PHWKRG�ZLWK�DQ�H[SOLFLW�VFKHPH���7KH�
KHDW�IOX[�LQ�WKH�D[LDO�GLUHFWLRQV�RI�WKH�HTXLSPHQW�LV�ODUJH�FRPSDUHG�WR�WKH�IOX[�LQ�WKH�UDGLDO�
GLUHFWLRQV�DQG�MXVWLILHV�WKH�FKRLFH�RI�D�RQH�GLPHQVLRQDO�PRGHO��7KH�JODVV�DQG�PRXOG�UHJLRQV�
DUH� GLVFUHWL]HG� E\� ���� QRGHV�� WKH� GLVWDQFH� EHWZHHQ� HDFK� QRGH� LV� ���PP�� 8VLQJ� WUDQVLHQW�
HYROXWLRQ� RI� K�W�� JLYHQ� E\� 3FKHO\DNRY�� �)LJXUH� ���� WHPSHUDWXUH� HYROXWLRQV� DW� RXU� WKUHH�
WKHUPRFRXSOHV�REWDLQHG�E\�WKH�ILQLWH�GLIIHUHQFH�PRGHO�DUH�JLYHQ�LQ�)LJXUH����

:H�KDYH�GHYHORSHG�DQ� LQYHUVH�PHWKRG�XVLQJ� WKH�SUHYLRXV� ILQLWH�GLIIHUHQFH�PRGHO�DQG�
RXU�H[SHULPHQWDO� WHPSHUDWXUHV�DW� WKH�WKUHH�WKHUPRFRXSOHV�GXULQJ�WKH��V�FRQWDFW� WLPH��7KH�
WUDQVLHQW� HYROXWLRQ� RI� WKH� KHDW� WUDQVIHU� K�W�� LV� PRGHOHG� E\� FRXSOHV� �KL�WL�� ZLWK� KL� WKH� KHDW�
WUDQVIHU� FRHIILFLHQWV� DW� WLPH� WL�� 7KH� FKRLFH� RI� D� VXIILFLHQW� QXPEHU� RI� WLPH� WL� LQ� WKH� �V� RI�
FRQWDFW�ZLOO�JLYH�D�FRUUHFW�LGHD�RI�WKH�UHDO�WUDQVLHQW�KHDW�WUDQIHU��7KH�SXUSRVH�RI�WKH�LQYHUVH�
PHWKRG�LV�WR�GHWHUPLQH��LWHUDWLYHO\��WKH�WUDQVLHQW�HYROXWLRQ�RI�WKH�KHDW�WUDQVIHU�K�W����K���K���K���
K��� K�«�E\� WKH�PLQLPL]DWLRQ� RI� DQ� HUURU�(�K��� K��� K��� K��� K�«��� GHILQHG� DV� WKH� GLIIHUHQFH��
EHWZHHQ� WKH� WHPSHUDWXUH� HYROXWLRQV� FRPSXWHG� E\� ILQLWH� GLIIHUHQFH� PHWKRG� 7
� DQG� WKH�
H[SHULPHQWDO�WHPSHUDWXUH�7H�PHDVXUHG�E\�WKH�WKUHH�WKHUPRFRXSOHV��
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P� UHSUHVHQW� WKH� QXPEHU� RI�PHDVXUHPHQWV� IRU� WKH� WKUHH� WKHUPRFRXSOHV� IRU� WKH� �V� FRQWDFW�
WLPH��7KH�DOJRULWKP�RI�6FKQXU�DQG�=DEDUDV���LV�XVHG�WR�PLQLPL]H�WKH�IXQFWLRQ�(�K���K���K���K���
K�«���$IWHU�DQ�LQLWLDO�FKRLFH�RI�WKH�HYROXWLRQ�RI�WKH�KHDW�WUDQVIHU�FRHIILFLHQW�K�W���� ��K���K���
K���K���K�«������DQ�LWHUDWLYH�VHTXHQFH�LV�SHUIRUPHG�WR�ILQG�WKH�EHVW�DGDSWHG�FRUUHFWLRQV�GK�W� ���
GK���GK���GK���GK���GK�«��DQG�WR�UHGXFH�WKH�HUURU�(��K���K���K���K���K�«���$W�WKH�LWHUDWLRQ�N��
WKH�FRUUHFWLRQ�GK�W� �� ��GK���GK���GK���GK���GK�«��LV�REWDLQHG�E\��
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ZKHUH�� DW� WKH� LWHUDWLRQ� N�� � -�N�� LV� WKH� MDFRELDQ�PDWUL[� RI� (�� K��� K��� K��� K��� K�«��� U�N�� � LV� WKH�

UHVLGXDO�YHFWRU� �7
�N�� �7H���λ�� WKH�QRQ�QHJDWLYH�VFDODU�GHILQHG�E\�/HYHQEHUJ�0DUTXDUGW���IRU�
WKH�FRQYHUJHQFH�RI�WKH�LWHUDWLYH�VFKHPH��,�LV�WKH�LGHQWLW\�PDWUL[��
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)LJXUH����7HPSHUDWXUH�HYROXWLRQ�DW���PP���PP�DQG���PP��UHVSHFWLYHO\�$��%�DQG�&��ZLWK�
LQLWLDO�WHPSHUDWXUH�RI�WKH�JODVV�7J �����&��WKH�PRXOG�7P ����&�DQG�K�W�����

9DOLGDWLRQ�DQG�UHVXOWV�

%HIRUH�LGHQWLILFDWLRQ��D�ILUVW�VHQVLWLYLW\�DQDO\VLV���LV�UHDOL]HG�RQ�WKH�WKHUPDO�SDUDPHWHUV�RI�
WKH� ILQLWH� GLIIHUHQFH�PRGHO� �� K��� K��� K��� K��� K�«�� WKH� WKHUPDO� KHDW� FRHIILFLHQWV�� �NP�� NJ�� WKH�
FRQGXFWLYLWLHV�RI� WKH�PRXOG�DQG�WKH�JODVV���&P��&J�� WKH�VSHFLILF�KHDWV�RI�WKH�PRXOG�DQG�WKH�
JODVV��LQ�RXU�FDVH��WKH�JODVV�LV�D�VRGD�OLPH�VLOLFD�RQH�DQG�WKH�PRXOG�LV�PDGH�RI�$,6,������7KH�
HUURU�IXQFWLRQ�����LV�QRZ�IXQFWLRQ�RI�K���K���K���K���K�«��NP��NJ���&P��&J���:LWK�WKH�VHQVLWLYLW\�



DQDO\VLV�� ZH� KDYH� HVWLPDWHG� WKH� LQIOXHQFH� RI� HDFK� SUHYLRXV� SDUDPHWHU� RQ� WKH� WHPSHUDWXUH�
HYROXWLRQ�IRU�WKH�WKUHH�WKHUPRFRXSOHV�DQG�DOVR�IRU�WKH�JODVV�VXUIDFH��)RU�H[DPSOH��D�YDULDWLRQ�
RI�����RI�WKH�VSHFLILF�KHDW�SURGXFHV�DQ�LQFUHDVH�RI�WKH�JODVV�VXUIDFH�WHPSHUDWXUH�RI�����&�DW�
�V���LQ�WKLV�FDVH�RI�LQLWLDO�WHPSHUDWXUH�RI�WKH�JODVV�7J �����&�DQG�DQ�LQLWLDO�WHPSHUDWXUH�RI�
WKH�PRXOG�7P ����&�����

7KH� VHFRQG� VWHS� LV� WKH� YDOLGDWLRQ� RI� WKH� H[SHULPHQWDO� GHYLFHV�� $IWHU� WKH� FDOLEUDWLQJ� RI�
WKHUPRFRXSOHV�� ILUVW� WULDOV�KDYH�EHHQ�FDUULHG�RXW� DQG�ZLOO�EH�SUHVHQWHG��ZLWK� WKH� VHQVLWLYLW\�
DQDO\VLV��WKH�GD\�RI�WKH��WK�(6*�&RQIHUHQFH��

&RQFOXVLRQV�

$�QHZ� ODERUDWRU\� WHVWLQJ� LV� GHYHORSHG� WR� DQDO\]H� WKH� KHDW� WUDQVIHU� EHWZHHQ� JODVV� DQG�
PRXOG�LQ�FRQWDFW��8VLQJ�MDFNV��D�SHUIHFW�FRQWURO�RI�WKH�FRQWDFW�SUHVVXUH�LV�REWDLQHG�DQG�ZLWK�
WKH�KHOS� RI� WKHUPRFRXSOHV� LQVLGH� WKH�PRXOG� VSHFLPHQ�� WKH� WHPSHUDWXUH� HYROXWLRQ� DW� WKUHH�
ORFDWLRQV� DUH� UHFRUGHG�� 7KH� LGHQWLILFDWLRQ� RI� WKH� WUDQVLHQW� HYROXWLRQ� RI� WKH� KHDW� WUDQVIHU�
FRHIILFLHQW� DW� JODVV�PRXOG� LQWHUIDFH� LV� PDGH� E\� FRXSOLQJ� ILQLWH� GLIIHUHQFH� PRGHOLQJ� DQG�
LQYHUVH�PHWKRG��1H[W�VWHS�RI�WKH�MRE�ZLOO�EH�WR�XVH�WKLV�WHVW�WR�TXDQWLI\�PRUH�SUHFLVHO\�WKH�
LPSRUWDQFH�RI�OXEULFDQW�LQ�WKH�KHDW�WUDQVIHU�GXULQJ�JODVV�IRUPLQJ���
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