
6XUIDFH�3RWHQWLDO�,QIOXHQFH�RQ�2SWLFDO�*ODVV�LQ�WKH�3ROLVKLQJ�

3URFHVV�

$QGUHD�/HQW]VFK��6RQMD�*UR���8OI�'DKOPDQQ��5HLQKDUG�&RQUDGW�
'HSDUWPHQW�RI�0LQHUDO�(QJLQHHULQJ��&KDLU�RI�*ODVV�DQG�&HUDPLF�&RPSRVLWHV��5:7+�$DFKHQ��

0DXHUVWUDVVH����������$DFKHQ��*HUPDQ\�
�

�

,Q�WKH�SDVW�\HDUV��UHVHDUFK�SURMHFWV�RQ�WKH�LPSDFW�RI�FKHPLFDO�SURFHVV�SDUDPHWHUV�RQ�WKH�UHVXOWV�RI�WKH�

SROLVKLQJ�SURFHVV�RI�RSWLFDO�JODVV�EHFDPH�PRUH�DQG�PRUH�LPSRUWDQW��,Q�WKH�$L)�SURMHFW��&KHPLFDO�,PSDFW�

RQ� 2SWLFDO� *ODVV� LQ� WKH� 3ROLVKLQJ� 3URFHVV�� D� ZLGH� UDQJH� RI� FKHPLFDO� LQIOXHQFHV� ZHUH� GHWHUPLQHG� DQG�

FRUUHODWHG�ZLWK�PHFKDQLFDO�SDUDPHWHUV�DQDO\]HG�E\� WKH�SURMHFW�SDUWQHU�)UDXQKRIHU� ,QVWLWXWH�RI�3URGXFWLRQ�
7HFKQRORJ\�LQ�$DFKHQ��

7KH�FRQFOXVLRQV�RI�WKH�SURMHFW
�
�DUH�LQ�GHWDLO��

$�� 7KH�JODVV�H[SRVHV�D�YLUJLQ�VXUIDFH�WR�WKH�SROLVKLQJ�WRRO�GXULQJ�WKH�HQWLUH�GXUDWLRQ�RI�WKH�SURFHVV��

%�� $QDO\VLV�RI�WKH�SROLVKLQJ�IOXLGV�VKRZV�D�VWURQJ�UHODWLRQ�EHWZHHQ�WKH�VROXELOLW\�SURGXFWV��HVSHFLDOO\�RI�

WKH�VLOLFDWHV�DQG�WKHLU�DTXHRXV�DVVRFLDWLRQV�LQ�WKH�VXVSHQVLRQV��DQG�WKH�DEUDVLRQ�GHSWK�RI�WKH�JODVVHV��

&�� 7KH� SUHVHQFH� RI� GLVVROYHG� LRQV� RULJLQDWLQJ� IURP� WKH� JODVV� VXUIDFH� KDV� D� VWURQJ� LQIOXHQFH� RQ� WKH�
DJJORPHUDWLRQ�EHKDYLRU�RI�WKH�SROLVKLQJ�DJHQW�LQ�WKH�VROXWLRQ��

'�� 7KH�SUHVHQFH�DQG�KDUGQHVV�RI�DJJORPHUDWLRQV�FDXVH�D�QHJDWLYH�SROLVKLQJ�TXDOLW\��&RDJXODWHG�SDUWLFOHV�

DUH� GLVSHUVHG� DJDLQ� E\� WKH� SUHVVXUH� DSSOLHG� E\� WKH� SROLVKLQJ� WRRO�� WKHUHE\� DEVRUELQJ� HQHUJ\� DQG�

GHFUHDVLQJ�WKH�HIILFLHQF\�RI�WKH�SURFHVV��

)RU�D�VXEVHTXHQW�SURMHFW�WKH�IROORZLQJ�K\SRWKHVLV�LV�VWDWHG��

7KH� DJJORPHUDWLRQ� RI� SDUWLFOHV� LQ� WKH� SROLVKLQJ� VROXWLRQ� LV� WKH� SUHGRPLQDQW� FKHPLFDO� SDUDPHWHU�� ,W� LV�
GHWHUPLQHG�E\�WKH�FRPSOH[�VROXELOLW\�HTXLOLEULD�DQG�WKH�VXUIDFH�FKDUJHV�RI�WKH�VROLG�DJHQWV�LQ�WKH�SROLVKLQJ�

VROXWLRQ��

7KLV�SURMHFW�SHUIRUPHG�DW�WKH�'HSDUWPHQW�RI�0LQHUDO�(QJLQHHULQJ�LV�FRQFHQWUDWLQJ�RQ�WKH�HOHFWUR�FKHPLFDO�

DVSHFWV� RI� WKH� SURFHVV� LQ� FRPELQDWLRQ� ZLWK� WKH� HQHUJ\� GHPDQG�� 3URSHUWLHV�� L�H�� WKH� ζ�SRWHQWLDO� RI� WKH�
SROLVKLQJ�DJHQW��WKH�JUDLQ�VL]H�GLVWULEXWLRQ�DQG�LWV�DOWHUDWLRQ�GXULQJ�WKH�SURFHVV��DQG�WKH�VXUIDFH�LQIOXHQFH�RI�

WKH� SROLVKLQJ� SDGV�� ZLOO� FODULI\� WKH� UHODWLRQ� EHWZHHQ� VXUIDFH� SURSHUWLHV� DQG� WKH� PHFKDQLFDO� SROLVKLQJ�

EHKDYLRU��

�

�

,QWURGXFWLRQ�

,Q� WKH� SURGXFWLRQ� RI� RSWLFDO� DSSOLFDWLRQV�� SROLVKLQJ� LV� WKH� SURFHVV� VWHS� GHWHUPLQJ� WKH�
SURGXFWLRQ�WLPH��SURGXFWLRQ�FRVWV��DQG�WKHUHIRUH�WKH�SURGXFWLRQ�HFRQRP\��6HYHUDO�SURMHFWV�
ZHUH� FRQFHUQHG� ZLWK� WKH� RSWLPL]DWLRQ� RI� WKH� WLPH� GHPDQG� DQG� SURFHVV� UHOLDELOLW\� RI� WKH�
ILQLVKLQJ� SURFHVV�� 7KH� IRFXV� RI� WKH� SDVW� \HDUV� ZDV� ODLG� RQ� WKH� LPSDFW� RI� WKH� FKHPLFDO�
SDUDPHWHUV�ZKLFK�ZHUH�UHODWHG�WR�PHFKDQLFDO�HIIHFWV�IURP�SUHYLRXV�SURMHFW�UHVXOWV��

�

7KH�FKHPLFDO�PDWHULDO�UHPRYDO�LQ�WKH�SROLVKLQJ�SURFHVV�

6HYHUDO� WKHRULHV�DUH�DFFHSWHG�DV�WKH�PHFKDQLVPV�RI�WKH�SROLVKLQJ�SURFHVV�����,Q�GHWDLO��WKHVH�
DUH�� PHFKDQLFDO� IULFWLRQ� DQG� ZHDU� PHFKDQLVPV�� SODVWLF� IORZ�� FKHPLFDO� DQG� WULER�FKHPLFDO�



PHFKDQLVPV�� +RZHYHU�� D� GHWDLOHG� TXDQWLILFDWLRQ� RI� WKH� FRQWULEXWLRQV� RI� WKH� LQGLYLGXDO�
PHFKDQLVPV�LV�QRW�\HW�SRVVLEOH��
,Q�HDUOLHU�SXEOLFDWLRQV�� WKH� LPSDFW�RI� WKH�PHFKDQLFDO�V\VWHP�RQ�WKH�V\QFKUR�VSHHG�SURFHVV��
H�J�� WKH� ORDG�� QXPEHU� RI� UHYROXWLRQV�� ZDV� VKRZQ��� ,Q� D� IXUWKHU� SXEOLFDWLRQ�� WKH� FRPSOH[�
V\VWHP� RI� WKH� FKHPLFDO� SDUDPHWHUV� LQIOXHQFLQJ� WKH� SURFHVV� TXDOLW\� ZDV� H[SODLQHG��� 7KH�
LQWHUDFWLRQ�RI�WKH�VXVSHQVLRQ�DQG�WKH�JODVV�ZDV�GLVFXVVHG�LQ�WKH�ODWHVW�SDSHU����,Q�WKH�SUHVHQW�
SDSHU�� WKH� FRQWHQW� RI� D� IXWXUH� SURMHFW� LV� GHVFULEHG� FRQFHUQLQJ� WKH� VFLHQWLILF� OLQNV� EHWZHHQ�
FKHPLFDO�DQG�PHFKDQLFDO�LPSDFWV�LQ�UHODWLRQ�WR�WKH�HOHFWURFKHPLFDO�DVSHFWV��

�

$OWHUDWLRQ�RI�WKH�SROLVKLQJ�VXVSHQVLRQ�

,Q� RUGHU� WR� XQGHUVWDQG� WKH� FKHPLFDO� LQWHUDFWLRQV� DQG� WKHLU� FRQVHTXHQFHV� RQ� WKH�
SROLVKLQJ�SURFHVV��VL[�GLIIHUHQW�RSWLFDO�JODVVHV��FRGH�QDPHV�1�%D6)����1�/D.���1�6.����1�
).����6)���.*���ZHUH�SROLVKHG�ZLWK�D�V\QFKUR�VSHHG�SROLVKLQJ�PDFKLQH�ZLWK�SRO\XUHWKDQH�

SDG� DQG�2SDOLQH
� �&H2��� DV� SROLVKLQJ� DJHQW� DW� ����� U�S�P�� DQG� �� EDU� IRU� ���PLQ� DW� WKH�

)UDXQKRIHU�,QVWLWXWH�RI�3URGXFWLRQ�7HFKQRORJ\��,37��LQ�$DFKHQ���7KH�REVHUYHG�SDUDPHWHUV�
DUH�WKH�PDVV� ORVV�SHU�VXUIDFH�DUHD�DQG�WKH�VXUIDFH� URXJKQHVV��6L[� OHQVHV�RI�HDFK�JODVV�ZHUH�
SROLVKHG�ZLWK�WKH�VDPH�VXVSHQVLRQ�GXULQJ�RQH�UXQ�RI�SROLVKLQJ�H[SHULPHQWV��7KH�PDVV�ORVV��
URXJKQHVV�RI�WKH�JODVV�VXUIDFH��DV�ZHOO�DV�WKH�S+�YDOXH��WHPSHUDWXUH��HOHFWULFDO�FRQGXFWLYLW\��
DQG�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�SROLVKLQJ�IOXLG�ZHUH�REVHUYHG���

7KH� VXUIDFH� URXJKQHVV� �5D� DQG� 506�� IRU� DOO� H[SHULPHQWV� ZDV� DSSUR[�� �� WR� ���� QP��
'HSHQGLQJ�RQ�WKH�GLIIHUHQW�FRPSRVLWLRQV�RI�WKH�JODVVHV��WKH�S+�YDOXH�RI�WKH�IOXLG�LQFUHDVHG�
WR� KLJKHU� YDOXHV� �LQLWLDO� S+�YDOXH� ������7KH� HOHFWULFDO� FRQGXFWLYLW\� DQG� WKH� WHPSHUDWXUH�GLG�
QRW� FKDQJH� VLJQLILFDQWO\� GXULQJ� WKH� SURFHVV�� 'XULQJ� WKH� DOWHUDWLRQ� RI� WKH� VXVSHQVLRQ�� WKH�
VLOLFLXP�DQG�WKH�FDOFLXP�FRQWHQW�LQFUHDVHG��$V�VRRQ�DV�WKH�HTXLOLEULXP�RI�WKH�&D�FRQWHQW�ZDV�
UHDFKHG�� WKH� VORSH� IRU� WKH� 6L� FRQWHQW� VWDUWHG� WR� LQFUHDVH� DJDLQ�� 6XFK� D� EHKDYLRU� LV� D� FOHDU�
LQGLFDWLRQ� RI� WKH� LQYROYHPHQW� RI� D� VROXELOLW\� OLPLW� LQ� WKH� SURFHVV� �L�H��� D� &D�6L� FRQWDLQLQJ�
SUHFLSLWDWH� LVW� IRUPHG���$W�WKH�YHU\�SRLQW�ZKHUH�WKH� OLPLW� LVW�UHDFKHG��DV�GLVWXUEDQFH�RI�WKH�
SURFHVV�LV�UHIOHFWHG�E\�D�GHFUHDVHG�DEUDVLRQ�GHSWK��

$V�DQ�H[DPSOH��ILJXUH���VKRZV�WKH�DWRPLF�DEVRUSWLRQ�VSHFWURVFRS\�UHVXOWV�RI�WKH�VXVSHQVLRQ�
FHQWULIXJDWH�IRU�1�%D6)���DQG�1�).���OHQVHV�ZKLFK�ZHUH�SROLVKHG�IRU����PLQ�HDFK���
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)LJ����� 6L�DQG�&D�FRQFHQWUDWLRQV�RI�WKH�SROLVKLQJ�IOXLG��DQDO\]HG�E\�DWRP�DEVRUSWLRQ�
VSHFWURVFRS\��DQG�DEUDVLRQ�GHSWK�RI�1�%D6)���DQG�1�).����SROLVKLQJ�WLPH����PLQ�
IRU�HDFK�VDPSOH�

�

�

&RUURVLRQ�WHVWV�RI�RSWLFDO�JODVVHV�H[SRVHG�WR�VROXWLRQV�ZLWK�SROLVKLQJ�DJHQW�

,Q�RUGHU�]X�FODULI\�WKH�FKHPLFDO� LQWHUDFWLRQV��FRUURVLRQ�WHVW�ZHUH�FRQGXFWHG��ZLWK�WKH�VDPH�
VL[�RSWLFDO�JODVVHV��7KH�JODVVHV�ZHUH�FXW�LQ�VPDOO�FKLSV����[���[�����FP��E\�D�SUHFLVLRQ�EODGH�
DQG�ZHUH�H[SRVHG�WR�WKH�FRUURVLRQ�PHGLXP��VXUIDFH�WR�YROXPH�UDWLR� ������FP�����,Q�RUGHU�
WR�NHHS�WKH�S+�YDOXH�FRQVWDQW��EXIIHU� VROXWLRQV�ZHUH�DGGHG�WR� WKH�FRUURVLRQ�PHGLXP��)RU�
S+� ���� WKH� EXIIHU� FRQWDLQHG� ������ J� ���� +&O� DQG� ������J� 75,6�
�WULVK\GUR[\PHWK\ODPLQRPHWKDQH��LQ������PO�GHVWLOOHG�ZDWHU���7ZR�FRUURVLRQ�VFHQDULRV�ZHUH�
DQDO\VHG��L��GHVWLOOHG�ZDWHU�ZLWK�S+�EXIIHU�VROXWLRQ�DQG�LL��GHVWLOOHG�ZDWHU��S+�EXIIHU��DQG�WKH�

SROLVKLQJ� DJHQW� ���� J�O� 23$/,1(��� 7KH� VROXWLRQ� ZDV� NHSW� ��� �&� DQG� QRW� VWLUUHG� �IRU�
H[SHULPHQWDO� VHWXS� VHH� ILJ�� ���� 7KH� S+� YDOXH� ZDV� FRQWUROOHG� RQ� D� GD\�WR�GD\� EDVLV�� DQG�
WLWUDWHG�ZLWK�+&O�RU�1D2+�LQ�FDVH�RI�GHYLDWLRQV��'HSHQGLQJ�RQ�WKH�GXUDELOLW\�RI�WKH�JODVVHV��
RQFH�RU� WZLFH� D�ZHHN� WKH�PDVV� ORVV�RI� WKH�GU\HG� VDPSOHV�ZDV�PHDVXUHG� DIWHU� ULQVLQJ�ZLWK�
GHVWLOOHG�ZDWHU�DQG�DFHQWRQH��

)LJ�����([SHULPHQWDO�VHWXS�RI�WKH�FRUURVLRQ�WHVWV�DIWHU���

�

7KH�H[SHULPHQWDO�UHVXOWV�RI�WKH�FRUURVLRQ�WHVWV�RI�1�).���DQG�6)��DUH�VKRZQ�LQ�ILJ�����7KH�
GLVVROXWLRQ� UDWH� U� �PJÃFP��ÃG���� LV� GHWHUPLQHG� E\� WKH� OLQHDU� UHJUHVVLRQ� RI� WKH� PDVV� ORVV� T�
�PJÃFP���� RYHU� WKH� FRUURVLRQ� WLPH� W� �G��� *HQHUDOO\� WKH� GLVVROXWLRQ� UDWH� LQ� ZDWHU� ZLWKRXW�

23$/,1(
�LV�VPDOOHU�WKDQ�WKH�GLVVROXWLRQ�UDWH�LQ�ZDWHU�ZLWK�WKH�SROLVKLQJ�DJHQW�E\�D�IDFWRU�

RI�����WR����

�

VDPSOH�KROGHU��3(�

ZLGH�QHFN�3(�ERWWOH

JODVV�FKLS

ILOOLQJ�OHYHO



'LVFXVVLRQ�

6LQFH�WKH�WHVWLQJ�SDUDPHWHUV�ZHUH�WKH�VDPH�IRU�ERWK�FRUURVLRQ�VFHQDULRV��WKH�SROLVKLQJ�
DJHQW� KDV� WR� EH� UHVSRQVLEOH� IRU� WKH� JUHDWHU� GLVVROXWLRQ� UDWH� U�� 6LQFH� &H2�� LWVHOI� KDV� DQ�
H[WUHPHO\� ORZ� VROXELOLW\�� KHQFH� GRHV� QRW� LQWHUIHUH� GLUHFWO\�ZLWK� WKH� VROXWLRQ� FKHPLVWU\��ZH�
PD\�FRQFOXGH�WKDW�WKH�SDUDPHWHU�IRU�WKH�LQFUHDVHG�GLVVROXWLRQ�UDWH�LV�WKH�VXUIDFH�FRYHUDJH�RI�
WKH�23$/,1(

�JUDLQV�E\�DGVRUEHG�LRQV�RI�WKH�FRUURVLRQ�SURGXFWV��7KHVH�LRQV�DUH�ERXQG�WR�
WKH� VXUIDFH� RI� WKH� JUDLQV� WKXV� GHFUHDVLQJ� WKH� LRQ� FRQFHQWUDWLRQ� RI� WKH� FRUURVLRQ� VROXWLRQ��
$IWHU� WKH� SULQFLSOH� RI� OH� &KkWHOLHU� WKH� HTXLOLEULXP� RI� WKH� GLVVROXWLRQ� UHDFWLRQ� LV� VKLIWHG�
WRZDUGV�WKH�SURGXFWV��

,Q�WKH�SROLVKLQJ�SURFHVV��WKH�JODVV�UHPRYDO�GLVVROYHV�ZLWKLQ�SURFHVV�GXUDWLRQ��ILJ������/LNH�LQ�

WKH� FRUURVLRQ� WHVWV�� 23$/,1(
� LV� H[SHFWHG� WR� HQKDQFH� WKH� GLVVROXWLRQ� GXULQJ� WKH� LQLWLDO�

VWDJHV�RI�WKH�SROLVKLQJ�SURFHVV��2QO\�LI�WKH�VROXWLRQ�UHDFKHV�FKHPLFDOO\�FRQVWDQW�FRQGLWLRQV��
LW�LV�UHDG\�IRU�XVH��7KLV�DJUHHV�ZHOO�ZLWK�WKH�REVHUYDWLRQ�LQ�LQGXVWULDO�SUDFWLFH�WKDW�D�SROLVKLQJ�
VROXWLRQ� KDV� WR� EH� ´FRQGLWLRQHGµ� EHIRUH� XVH� E\� SROLVKLQJ� GXPP\� VDPSOHV� IRU� D� FHUWDLQ�
SHULRG�� $IWHU� DQ� H[WHQGHW� SHULRG� RI� XVH�� FHUWDLQ� VROXELOLW\� OLPLWV� DUH� H[FHHGHG�� DQG� WKH�
VROXWLRQ�ZLOO�WXUQ�LQHIIHFWLYH��7KHVH�PHFKDQLVPV�FULWLFDOO\�GHSHQG�RQ�JODVV�FRPSRVLWLRQ��S+�
YDOXH��DQG�ZDWHU�KDUGQHVV��
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)LJ����� 'LVVROXWLRQ�EHKDYLRU�RI�RSWLFDO�JODVVHV�LQ�WHUPV�RI�PDVV�ORVV�YHUVXV�WHVW�GXUDWLRQ��D��
1�).����DQG�E��6)���

�

2EMHFWLYHV�RI�D�QHZ�UHVHDUFK�SURMHFW�

$V� D� FRQVHTXHQFH� RI� WKH� UHSRUWHG� UHVXOWV�� WKH� REMHFWLYH� RI� D� QHZ� SURMHFW� LV� WKH�

LQYHVWLJDWLRQ� RI� WKH� VXUIDFH� SRWHQWLDO� �ζ� SRWHQWLDO�� RI� WKH� SROLVKLQJ� DJHQW� DQG� WKH� JODVV�
VXUIDFH��7KH�PHDVXUHPHQWV� FRPSULVH� WKH� TXDQWLILFDWLRQ� RI� WKH� DGVRUEHG� LRQV� RQ� WKH� JODVV�
DQG�&H2��VXUIDFH�DQG�GHWDLOHG�GHWHUPLQDWLRQ�RI�WKH�PHFKDQLVPV�RI�DGVRUSWLRQ��$�ILUVW�WDVN�LV�
WKH�REVHUYDWLRQ�RI�WKH�SUHVHQW�SURFHVV�SDUDPHWHUV��,Q�D�VHFRQG�VWHS�� WKHVH�SDUDPHWHUV��H�J��
S+� YDOXH�� LRQ� FRQFHQWUDWLRQV� IURP� WKH� JODVV� UHPRYDO�� DQG� GLVSHUVLRQ� DJHQWV�� ZLOO� EH�
RSWLPL]HG��
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,W� KDV� EHHQ� VKRZQ��� WKDW� WKH� HOHFWURFKHPLFDO� VXUIDFH� SRWHQWLDOV� DUH� GLUHFWO\� UHODWHG� WR� WKH�
HOHFWULFDO� SRZHU� GHPDQG� GXULQJ� WKH� SROLVKLQJ� SURFHVV��� $JJORPHUDWHG� DQG� VXVSHQGHG�
SROLVKLQJ�VROXWLRQV�ZLOO�EH�FRPSDUHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�ORVV�RI�PDFKLQH�HQHUJ\�E\�WKH�
´FUXVKLQJµ�RI�DJJORPHUDWHV��

,Q� WKLV�ZD\� WKH�XSFRPLQJ�SURMHFW�ZLOO�SURYLGH�D� VFLHQWLILF� OLQN�EHWZHHQ� WKH�PHFKDQLFV�DQG�
WKH�FKHPLVWU\�RI�WKH�SROLVKLQJ�SURFHVV���

�

7KLV� SURMHFW� �$L)�)9�1R�� ������1�� ZDV� VXSSRUWHG� E\� WKH� PLQLVWU\� RI� HFRQRP\� DQG� WKH�
Å$UEHLWVJHPHLQVFKDIW�LQGXVWULHOOHU�)RUVFKXQJVYHUHLQLJXQJHQ�2WWR�YRQ�*XHULFNH�H�9�µ��$L)���

�
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��&RQUDGW��5���'DKOPDQQ��8���*UR���6���.ORFNH��)���+DPE�FNHU��6���,QVWLWXW�RI�0LQHUDO�
(QJLQHHULQJ��)UDXQKRIHU�,QVWLWXWH�RI�3URGXFWLRQ�7HFKQRORJ\��$L)�)9�1R�������1���������

��&RRN��/�0���-��1RQ�&U\VW��6ROLGV������S������������������

��.DOOHU��$���*ODVWHFK��%HU������S������������������

��+DPE�FNHU��6���$L)��1R�������1���������

��'DKOPDQQ��8���*UR���6���+DPE�FNHU��6���&RQUDGW��5��LQ�����&RQI��RI�WKH�*HUP��6RF��RI�*ODVV�
7HFKQRORJ\��8OP��������S���������

��'DKOPDQQ��8���*UR���6���&RQUDGW��5��LQ�;,;�,QWHUQ��&RQJU��RQ�*ODVV��(GLQEXUJK��������S��)�����
����

��:\DUW��&���,QVWLWXWH�RI�0LQHUDO�(QJLQHHULQJ��'LVVROXWLRQ�EHKDYLRU�RI�RSWLFDO�JODVVHV�LQ�
DTXHRXV�VROXWLRQV���������

��*UR���6���'DKOPDQQ��8���&RQUDGW��5��LQ��WK�(6*�&RQIHUHQFH��3UDJXH��������%��S���������
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