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� *RRG�PRUQLQJ��HYHU\ERG\�
� 0\�QDPH�LV�+LURFKLND�,QRXH��SURIHVVRU�HPHULWXV�
RI�8QLYHUVLW\�RI�7RN\R�� ,W�KDV�EHHQ� VR�PXFK� WLPH�
VLQFH�,�UHWLUHG�IURP�WKH�XQLYHUVLW\��,W�LV�QRW�VR�RIWHQ�
WR� FRPH�DQG�SUHVHQW�P\� WDON�� EXW� WRGD\� ,PDQLVKL�
VDQ�DVNHG�PH�WR�FRPH�KHUH��,�WKLQN�LW�LV�D�YHU\�JRRG�
RSSRUWXQLW\�WR�WDON�D�OLWWOH�ELW�RI�WKH�IXWXUH�RI�URERWLFV�
� 7KH� WLWOH� WRGD\� LV� µ&2%27¶�� ,� ZLOO� WDON� DERXW�
&2%27�ODWHU��EXW�DQ\KRZ��,�ZRXOG�OLNH�WR�EHJLQ�P\�
WDON�E\�LQWURGXFLQJ�P\VHOI�E\�PRYLH�

�QDUUDWLRQ�RI�D�VHOI�LQWURGXFWRU\�YLGHR��
�2EMHFW�KDQGOLQJ�LV�UHDOL]HG�DV�D�SK\VLFDO�LQWHU-
DFWLRQ� EHWZHHQ� D� URERW� DQG�ZLWK� DQ� REMHFW��$�
FRPSXWHU�GLUHFWV�WKH�URERW�KRZ�WR�PRYH��DQG�DW�
WKH�VDPH�WLPH�WKH�URERW�PXVW�IROORZ�WKH�SK\VL-
FDO�FRQVWUDLQWV�IURP�WKH�HQYLURQPHQW��7KXV��WKH�
ELODWHUDO�DVSHFW�RI�VHUYR�FRQWURO�LV�HVVHQWLDO�
�7KLV� LV� WKH� H[SHULPHQWDO� VHWXS�� D� PDQLSXOD-
WRU��FRQWUROOHU��DQG�FRPSXWHU�����WRXFK�VHQVRUV�
ZHUH�EXLOW�LQ�WKLV�KDQG��:KHQ�WKH�KDQG�WRXFKHV�
DQ�REMHFW��LW�VWRSV��%\�VHQVH�RI�WRXFK��WKH�KDQG�
FDQ�FORVH�ZLWKRXW�PRYLQJ�WKH�REMHFW��:KHQ�WKH�

EORFN�LV�SXOOHG�XS��WKH�URERW�IHHOV�DQG�UHOHDVHV�
WKH�EORFN��:KHQ� WKH�SHUVRQ¶V�KDQG�EORFNV� WKH�
REMHFW�� WKH� URERW� IHHOV� DQG� UHOHDVHV� WKH� EORFN��
)RUFH�UHÀHFWLRQ��RU�WR�XVH�D�GLIIHUHQW�ZRUG��FRP-
SOLDQFH�LV�WKH�NH\��&RPSOLDQFH�LV�NH\�WR�UHDOL]H�
WKLV�EHDXWLIXO�VWDFNLQJ�WDVN�
�7KLV�LV�DQ�RSHUDWLRQ�FDOOHG�µSLQ�LQWR�KROH¶��+HUH�
WKH�URERW�SXOOV�RXW�WKH�SLQ��PRYHV�WKH�SLQ�DERYH�
WKH�KROH��ORZHUV�LW��VHDUFKHV�WKH�KROH��SXOOV�WKH�
SLQ�XSULJKW��DQG�SXWV�WKH�SLQ�LQWR�WKH�KROH�VXF-
FHVVIXOO\�
�+HUH� LV� D� GHPRQVWUDWLRQ� RI� FUDQN� URWDWLRQ��
7KH� WUDMHFWRU\� RI� WKH� URWDWLRQ� LV� FRQVWUDLQHG�
E\�WKH�FUDQN�LWVHOI��VR�WKH�URERW�PXVW�REH\�WKH�
FUDQN�JLYHQ�WUDMHFWRU\�ZKLOH�WXUQLQJ��&RPSOLDQW�
PRWLRQ�FRQWURO�LV�WKH�IRXQGDWLRQ�RI�DOO�GH[WHURXV�
PDQLSXODWLRQ�RI�URERWV�

� 7KLV�PRYLH�EHJLQV�ZLWK�WKH�ZRUOG�¿UVW�FRPSXWHU�
FRQWUROOHG�ELODWHUDO�PDQLSXODWRU��,W�ZDV�PDQ\�\HDUV�
DJR��DERXW�D�KDOI�FHQWXU\��$V�D�\RXQJ�UHVHDUFKHU�,�
OHDUQHG�WKLV��DQG�ODWHU�DV�D�XQLYHUVLW\�SURIHVVRU��,�KDYH�
HQMR\HG�URERWLFV�YHU\�PXFK�RQ�WKH�IURQWOLQH�RI�5	'��

特別講演
Special Speech

ロボットは本来的に人の雇用を奪うものではな
い。むしろ人と共生し、人とコラボレートし、
仕事をシェアするものだ。人と同じ製造ライン
で、人と一緒に働けるロボットを「コボット」
と名づけ、その課題を探る。

井上博允
+LURFKLND�,QRXH
東京大学名誉教授

(Professor Emeritus, University of Tokyo)

COBOT: Robots that Collaborate with Us
コボット：人と共に働くロボット。その使命、その課題

Delivered in the AFC Forum of “Humans and Robots —Towards a 
Society of Coexistence”, on September 30, 2016. 
本講演は2016年9月30日のAFCフォーラム「人とロボット
の共存する社会を目指して」で行われた。
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7KUHH�\HDUV�DJR�,�MRLQHG�ZLWK�.DZDGD�5RERWLFV�&RU-
SRUDWLRQ�DV�WKH�ODVW�FDUHHU�RI�P\�OLIH��0\�PRWLYDWLRQ�
LV�WR�FUHDWH�D�QHZ�JHQUH�RI�URERW�ZKLFK�ZRUNV�ZLWK�XV�
DV�RXU�SDUWQHU�

Resurgence of Domestic Manufacturing
6LQFH�WKH�LQGXVWULDO�URERW�ZDV�LQYHQWHG�KDOI�D�FHQ-
WXU\�DJR��URERWV�KDYH�FKDQJHG�PDQXIDFWXULQJ�IURP�
ODERU�LQWHQVLYH�ZRUN�WR�DXWRPDWHG�PDVV�SURGXFWLRQ��
%\�URERW�HPSRZHUHG�SURGXFWLRQ��WKH�PDQXIDFWXULQJ�
SRZHU�RI�FRXQWULHV�PRYHG�IURP�WKH�8QLWHG�6WDWHV�WR�
-DSDQ��$QG�WKHQ��IURP�WKH�����V��FKHDS�ODERU�WULJ-
JHUHG�WKH� WUDQVIHU�RI�PDQXIDFWXULQJ�IURP�-DSDQ�WR�
.RUHD��7DLZDQ��DQG�&KLQD��+RZHYHU��QRZ�-DSDQ�DQG�
WKH�8QLWHG�6WDWHV�DUH�VHULRXVO\�FRQVLGHULQJ�QRW�RQO\�
UH�VKRULQJ�� EXW� DOVR� D� UHVXUJHQFH� RI� RXU� GRPHVWLF�
SURGXFWLRQ�
� ,� ZLOO� VKRZ� DQ� H[DPSOH� RI� WKH� IDFWRU\� RI� WKH�
IXWXUH��7KLV�LV�WKH�FRPSDQ\�ZKLFK�,�MRLQHG��.DZDGD�
5RERWLFV�&RUSRUDWLRQ��7KLV�LV�D�VPDOO�VSLQ�RII�FRP-
SDQ\�IURP�.DZDGD�,QGXVWULHV�DQG�LV�PDLQO\�FRQFHQ-
WUDWHG�WR�EXLOG�KXPDQRLGV��ZKROH�ERG\�KXPDQRLGV�
DQG�XSSHU�ERG\�KXPDQRLGV��DQG�VR�RQ��,W�LV�QRZ�VHUL-
RXVO\�WKLQNLQJ�DERXW�EXLOGLQJ�QHZ�WKLQJV�

�YRLFH�RYHU�D�YLGHR�SOD\EDFN�
� 7KLV�LV�DQ�H[DPSOH�RI�WKH�KXPDQRLGV��-XVW�RQO\�
KXPDQRLGV�PDNH� WKH�PDFKLQHV� LQ� IDFWRULHV��:KHQ�
\RX�JR�WR�WKH�EDQN�\RX�XVH�DQ�$70��7KH�$70�KDQ-
GOHV�WKH�FRLQV�DQG�QRWHV��7KH�PDFKLQHV�WKDW�KDQGOH�
WKH�FRLQV�DQG�WKH�QRWHV�DUH�YHU\�FRPSOH[�PHFKDQLVP��
*ORU\�LV�WKH�PDQXIDFWXUHU��D�ZRUOG�WRS�PDQXIDFWXUH�
RI� WKH�NH\�PDFKLQHV��+XPDQRLG�URERWV�DUH�PRVWO\�
DVVHPEOLQJ�WKLV�E\�XVLQJ����KXPDQRLG�URERWV�LQ�DQ�
DVVHPEO\�OLQH�
� $IWHU�WKLV�FKDOOHQJH�WR�LQWURGXFH�KXPDQRLGV�LQWR�
WKH�IDFWRU\��,�IRXQG�WKDW�KXPDQRLGV�KDYH�D�YHU\�JRRG�
SRVVLELOLW\�WR�WKLQN�DERXW�WKH�VW\OH�RI�ZRUNLQJ�ZLWK�
KXPDQV��VR�,�ZLOO�WDON�DERXW�LW�D�OLWWOH�ELW�ODWHU�

� $�KXPDQRLG�LV�FRQVLVWHG�RI�D�KHDG��WZR�DUPV��D�
WRUVR��DQG�PRELOLW\��0RELOLW\�PHDQV�OHJV�RU�ZKHHOV��

$�VKDSH�WKDW�ORRNV�OLNH�KXPDQ�LV�QRW�WKH�PDWWHU��7KH�
LPSRUWDQW�WKLQJ��WKH�NH\�IHDWXUH�LV�WKDW�JHRPHWU\�LV�
WKH�VDPH��KXPDQ�JHRPHWU\�DQG�KXPDQ�IXQFWLRQDOLW\��
(YHU\WKLQJ�PXVW�EH�LQ�RQH�SDFNDJH��DOO�LQ�RQH��7KLV�
LV�D�YHU\�LPSRUWDQW�SRLQW�
� 2Q� WKHVH� IHDWXUHV� KXPDQ� KDV� QHZ� ZD\V�� $�
KXPDQRLG�FDQ�HDVLO\�UROO�LQWR�ZKHUH�D�SHUVRQ�XVHG�WR�
VWDQG�EHFDXVH�RI�WKH�VDPH�JHRPHWU\��DQG�WKH�ZRUN�LV�
DOPRVW�WKH�VDPH�WR�WKH�KXPDQV��VR�WKH�KXPDQRLG�ZLOO�
UROO�LQ�GLUHFWO\�
� 6HFRQG�� KXPDQ� DQG� URERWV� FDQ� DOWHUQDWH� VKLIWV�
DQG� VKDUH� D� MRE��7KDW�PHDQV� LI� D�KXPDQ� LV�RXW�RI�
ZRUN�� WKHQ� WKH�KXPDQRLG�ZLOO�VOLS� LQ�DQG�ZRUN�� ,I�
KXPDQRLGV�KDYH�VRPH�WURXEOH��WKHQ�\RX�FDQ�VWHS�LQWR�
LQVWHDG�RI� WKH�KXPDQRLG�� ,Q�VXFK�D�ZD\�� VKLIW�DQG�
VKDUH�KXPDQ�DQG�KXPDQRLG�FDQ�GR�
� 7KLUG�� KXPDQRLGV� FDQ� XVH� WKH� VDPH� WRROV� DQG�
SHULSKHUDO�GHYLFHV�
� )RXUWK��ZH�FDQ�WHDFK�WKH�WDVN�WR�KXPDQRLGV�LQWXL-
WLYHO\�EHFDXVH� WKH�JHRPHWU\�DQG� IXQFWLRQ�RI� WKHP�
DUH�DOPRVW�WKH�VDPH�
� 5HFHQWO\�,�DP�WKLQNLQJ�DERXW�not�URERW��%HFDXVH�
WKH�GH¿QLWLRQ�RI�URERW�LV�QRZ�VSUHDG�WRR�PXFK��PDQ\�
SHRSOH� VD\� VRPHWKLQJ� µURERW¶�� EXW� ,� WKLQN� D� QHZ�
ZRUG�LV�QHHGHG�IRU�FROODERUDWLQJ�URERWV��FRRSHUDWLQJ�
URERWV��VR�,�KDYH�GHFLGHG�WR�FDOO�WKDW�NLQG�RI�URERW�
µ&2%27¶��QRW�URERW��$�&2%27�LV�D�QHZ�JHQUH�RI�
URERW�RI�ZKLFK�WKHLU�FROODERUDWLYH�FDSDELOLWLHV�FDSDF-
LWLHV�ZLWK�WKH�KXPDQV�DUH�KLJKO\�HQKDQFHG��7KH�FXU-
UHQW�VLWXDWLRQ�LV�MXVW�WKH�EHJLQQLQJ��EXW�LQ�WKH�IXWXUH�
&2%27V�DUH�YHU\�NH\�URERWV�ZKLFK�FDQ�FRH[LVW�ZLWK�
KXPDQV�

High-mix, Low-volume Production
&2%27V�RSHQ� D� QHZ�SDUDGLJP�RI�PDQXIDFWXULQJ�
WKDW� LV�ÀH[LEOH��FRPSDFW��DQG�ZRUN�VKDUDEOH��8VX-
DOO\��PDQXIDFWXULQJ�LV�DLPHG�DW�PDVV�SURGXFWLRQ��,W�
LV�WKH�PRVW�SRSXODU�WKLQJ�IRU�PDQXIDFWXULQJ��+RZ-
HYHU��LQ�PDQXIDFWXULQJ��ZH�DUH�QRZ�VHULRXVO\�WKLQN-
LQJ�DERXW�FKDQJH��FKDQJHV�RI�WKH�ZD\�RI�ZRUNLQJ��
7KH�ÀH[LELOLW\�DQG�FRPSDFWQHVV�±�WKH�VL]H�PXVW�EH�
FRPSDFW�DQG�PDQXIDFWXULQJ� LV�ZRUN�VKDUDEOH��7KH�
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VPDUW�ÀH[LEOH�SURGXFWLRQ�PXVW�GR�KLJK�PL[��µ+LJK�
PL[¶�PHDQV�WKH�SURGXFWV�DUH�YHU\�KLJK�PL[��,Q�WKH�
VDPH�OLQH��WKLV�SURGXFW��DQRWKHU�SURJUDP��YHU\�PL[HG�
SURGXFW�PXVW�UXQ��DQG�ORZ�YROXPH��(DFK�SURGXFW�LV�
ORZ�YROXPH��DQG�SURGXFWLRQ��WKH�QXPEHU�LV�FKDQJ-
LQJ��7RGD\�LW�LV����LWHPV��7RPRUURZ�LW�ZLOO�EH������
7KH�GD\�DIWHU�WRPRUURZ�LW�ZLOO�EH�WKUHH�RU�VRPHWKLQJ��
,Q�VXFK�D�FDVH��KLJK�PL[��ORZ�YROXPH�YDULDEOH�SUR-
GXFWLRQ��WKDW�LV�WKH�NLQG�RI�PDQXIDFWXULQJ�WKDW�QRZ�
FDQ�EH�GRQH�RQO\�E\�KXPDQV��EXW�LQ�WKH�IXWXUH�RXU�
VRFLHW\�QHHGV�WKDW�NLQG�RI�YDULHW\�RI�WKH�WKLQJV�ZKLFK�
FXVWRPHUV�ZDQW�WR�EX\��7KHUHIRUH��WKH�PDQXIDFWXU-
LQJ�VLGH�PXVW�EH�FKDQJHG�OLNH�WKLV�
� 7KH�VHFRQG��IRU�WKH�ZRUNVLWH��URERW�PDQXIDFWXU-
LQJ�LV�QRW�KXJH�HQWHUSULVHV��0D\EH�WKLV�NLQG�RI�ÀH[-
LEOH� FRPSDFW�ZRUN�VKDULQJ� LQ�PDQXIDFWXULQJ�ZLOO�
RSHQ�WKH�VPDOO�PHGLXP�VFDOH�HQWHUSULVHV�DQG�KRPH�
IDFWRU\�� VKRS�� DWHOLHU�� DQG� VWXGLR�� VR� MXVW� RQO\� WKH�
LQGLYLGXDO�FRPSDQ\��YHU\�VPDOO�FRPSDQLHV�FDQ�XVH�
WKLV�NLQG�RI�&2%27�ZLWK�\RX��7KHUHIRUH��\RX�DUH�
WKH�&(2��DQG�RQH�&72��DQG�WKUHH�RU�IRXU�KXPDQRLGV�
WKDW�FDQ�GR�GHVLJQ�DQG�PDNH�DQG�VHOO�� WKDW�NLQG�RI�
WKLQJ��7KDW�NLQG�RI�ZRUN�ZLOO�EH�SRVVLEOH�E\�KXPDQ�
URERW�FRRSHUDWLRQ�
� 7KH�XVHUV��WKH�ZRUNHUV�DUH�QRW�WHFKQLFDO�SHRSOH��
7KH\�KDYH�QR�H[SHULHQFH�XVLQJ�D�URERW�EHIRUH�±�WKH�
HOGHUO\�RU�KRXVHZLYHV��SDUW�WLPHUV�� VKDUH�ZRUNHUV��
$W�WKH�*ORU\¶V�SODQW��PRVW�RI�WKH�SURGXFWLRQ�LV�GRQH�
E\� SDUW�WLPHUV�� SDUW�WLPHUV� ZKR� DUH� KRXVHZLYHV�
DQG�VR�RQ��7KH\�ZRUN�IURP�������D�P��WR������S�P��
+XPDQRLGV�ZRUN������D�P��WR������S�P��$OVR��LW�LV�
LQWHUHVWLQJ�WKDW�*ORU\�HQJLQHHUV�FRQVLGHU�QHZ�ZD\V�
RI�XVLQJ��,Q�WKH�GD\WLPH��KXPDQRLG�ZLOO�EH�ZRUNLQJ�
RQ�WKH�SURGXFWLRQ�OLQH�WKDW�,�VKRZHG��EXW�DIWHU������
S�P��WKH�OLQH�VWRSV��7KHQ�WKH�KXPDQRLG�LV�PRYLQJ�WR�
RWKHU�SODFHV�DQG�GRLQJ�WKH�VHFRQG�MRE�DW�QLJKW�WR�SUH-
SDUH�IRU�WRPRUURZ¶V�ZRUN��,Q�VXFK�D�ZD\��KXPDQRLGV�
FDQ�FKDQJH�HDVLO\�IURP�RQH�VLWH�WR�DQRWKHU��,Q�VXFK�D�
FDVH�ZRUN�VKDUH�ZLOO�EH�UHDOL]HG�

Creating New Opportunities
7KHUHIRUH��&2%27V�HQDEOH�D�QHZ�ZD\�RI�ZRUNLQJ�
LQ�FROODERUDWLYH�ZRUN�VKDUH�E\�KXPDQV�DQG�URERWV��
$�ZRUNLQJ�WHDP�FDQ�EH�FRPSRVHG�RI�D�KXPDQ�DQG�
&2%27V��2I� FRXUVH�� GLI¿FXOW� MREV� IRU�KXPDQRLGV�
DUH�GRQH�E\�WKH�KXPDQV��VLPSOH�WHGLRXV�MREV�IRU�WKH�
URERWV��$�&2%27�FDQ�GR�PXOWLSOH�MREV�E\�PRYLQJ�WR�
GLIIHUHQW�ZRUN�FHOOV��DV�,�VDLG�QRZ�WDNLQJ�WKH�H[DPSOH�
RI�*ORU\��7RWDO�RSHUDWLRQ�VSHHG�FDQ�EH�DGMXVWHG�E\�
HPSOR\LQJ�SOXUDO�URERWV�LQWR�VDPH�ZRUN�FHOO��7KDW�
PHDQV�LI�IRU�RQH�URERW�WKH�RSHUDWLRQ�VSHHG�LV�YHU\�
VORZ��LQ�WKDW�FDVH�DQRWKHU�URERW�PXVW�EH�KLUHG��7KHQ�
WKH� RSHUDWLRQ� VSHHG� GRXEOHV�� ,Q� VXFK� D�ZD\�� YHU\�
ÀH[LEOH� FRQVLGHUDWLRQV� RI� WKH� PDQXIDFWXULQJ� OLQH�
FDQ�EH�GRQH��7KH�NH\�SRLQW�LV�µZRUN�VKDUH¶��PD\EH�
QRW�RQO\�WKH�PDQXIDFWXULQJ��EXW�DOVR�LQ�DOO�VRFLHW\��
WKH�ZRUN�VKDUH�ZLOO�EH�JHQHUDO� WHQGHQF\��QRW�RQO\�
EXVLQHVV��EXW�DOO�RYHU�VRFLHWLHV��7KH�HOGHUO\��KRXVH-
ZLYHV��SDUW�WLPHUV�� DQG�VWXGHQWV�ZKR�DUH� VWXG\LQJ�
DQG�VRPHWLPHV�ZRUNLQJ��$OO�RI�WKHP�FDQ�VKDUH�WKHLU�
ZRUNV��ZLWK�HDFK�RWKHU��DQG�ZLWK�&2%27V��7ZR�RU�
WKUHH�SHRSOH�PD\�VKDUH�VLQJOH�ZRUN��%\�XVLQJ�WKDW�
NLQG�RI�ZRUNLQJ�VW\OH�ZH�FDQ�PDNH�RXU�OLYHV�YHU\��
YHU\�IUXLWIXO�
� 7KHUHIRUH��,�WKLQN�WKH�HIIHFW�RI�&2%27V�LV�YHU\�
IXWXUH� ORRNLQJ��:KHQ� ,� WDON� DERXW� WKH� KXPDQRLG�
LQWURGXFWLRQ�LQWR�WKH�SURGXFWLRQ�DQG�VR�RQ��SDUWLFX-
ODUO\�LQ�(XURSH�WKH\�VD\�WKH\�GR�QRW�OLNH�WKH�URERW�
EHFDXVH� LW� WDNHV� MREV� IURP� KXPDQV�� EXW� ,� WKLQN�
&2%27V�GR�QRW�WDNH�MREV�IURP�KXPDQV��5DWKHU��E\�
LQWURGXFLQJ�&2%27V�PDQ\�MREV�ZLOO�EH�FUHDWHG�WR�
DGMXVW��WR�WDON��WR�FDUH��WHDFK��,Q�VXFK�D�ZD\��QHZ�MREV�
DQG�QHZ�YDOXH�FKDLQV�RI�WKH�ZRUN�ZLOO�EH�GRQH��,Q�
VXFK�D�ZD\��&2%27V�EULQJ�XV�MRE�RSSRUWXQLWLHV�RI�D�
YHU\�JRRG�ZRUN�OLIH�EDODQFH�

� /DVWO\��VDIHW\�LVVXHV��WKLV�LV�YHU\�LPSRUWDQW��SDU-
WLFXODUO\�LPSRUWDQW�LQ�(XURSH��$OVR�LQ�-DSDQ��VDIHW\�
LVVXHV�EHFRPH�YHU\�LPSRUWDQW�EHFDXVH�VR�IDU�URERWV�
DUH�HQFORVHG�LQ�WKH�SURGXFWLRQ�OLQH��VHSDUDWHG�IURP�
WKH�URERWV�ZRUNLQJ�DQG�KXPDQV�ZRUNLQJ��+RZHYHU��
FROODERUDWLYH�URERWV�PXVW�GR�MREV�VLGH�E\�VLGH��7KDW�
PHDQV�WKDW�VDIHW\�LV�YHU\�LPSRUWDQW��,Q�VXFK�D�ZD\��
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WHFKQLFDOO\�� D�YHU\� LPSRUWDQW�SRLQW� LV� FRPSOLDQFH��
7KDW�PHDQV�URERWV�PXVW�EH�FRQWUROOHG�E\�FRPSXWHUV��
$W� WKH�VDPH� WLPH�� URERWV�PXVW�EH�GULYHQ�IURP�WKH�
RXWVLGH�E\�KXPDQV�
� 5RERW� FRPSOLDQFH� LV� WKH� WRSLF� RI� WKH� UHVHDUFK�
ZKLFK� ,� GLG� ��� \HDUV� DJR��7KDW� LV� D� NH\� SRLQW� RI�
WKH�DVVHPEOLHV��$W�WKDW�WLPH��RI�FRXUVH��WKH�LQWHUDF-
WLRQ�EHWZHHQ� WKH� URERW�DQG� WKH�RXWHU�ZRUOG�� VRPH�
PDFKLQH�DVVHPEO\��WKH�LQWHUDFWLRQ�LV�D�NH\�WR�UHDO-
L]LQJ�GH[WHURXV�PDQLSXODWLRQ�� WKH� IRUFH� IHHGEDFN��
FRPSOLDQFH�RU�ELODWHUDO�DVSHFWV�DUH�WKH�NH\��EXW�DIWHU�
���\HDUV�� WKDW�EHFRPHV� WKH�PRVW� LPSRUWDQW� DVSHFW�
IRU�WKH�VDIHW\�LVVXHV��5RERWV�PXVW�REH\�WKH�SK\VLFDO�
LQWHUDFWLRQV�E\�WKH�SHRSOH�ZKLFK�VLW�RU�VWDQG�VLGH�E\�
VLGH�ZLWK�WKH�URERW�
� 7KDQN�\RX�


