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���,QWURGXFWLRQ
$FFRUGLQJ� WR�PRGHOV� RI� LQGXVWU\� G\QDPLFV� SURSRVHG�� DPRQJ� RWKHUV�� E\� -RYDQRYLF���������+RSHQKD\Q���������(ULFVRQ�DQG�3DNHV���������WKH�SDWK�RI�HQWU\��JURZWK�DQG�IDLOXUH�WKDW� FKDUDFWHUL]H� PLFUR� GDWD� LV� GULYHQ� WR� D� ODUJH� H[WHQW� E\� ILUP� SURGXFWLYLW\� GLIIHUHQFHV��7KHVH�PRGHOV�DOORZ�IRU�LQGXVWU\�HTXLOLEULD�ZLWK�VLPXOWDQHRXV�IORZV�RI�ILUP�HQWU\�DQG�H[LW�DQG� SURGXFWLYLW\� KHWHURJHQHLW\� DW� WKH� ILUP� OHYHO�� 7KH� HPSLULFDO� VLGH� RI� WKLV� OLWHUDWXUH� KDV�EHHQ�QLFHO\�UHYLHZHG�E\�&DYHV���������%HUWHOVPDQ�DQG�'RPV���������)RVWHU��+DOWLZDQJHU�DQG�.UL]DQ���������DPRQJ�RWKHUV�
5HVHDUFK� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� RSHQLQJ� WR� IRUHLJQ� PDUNHWV� DQG� ILUP�SURGXFWLYLW\� LV� DQ� LVVXH� WKDW� KDV� UHFHLYHG� PRUH� DWWHQWLRQ� LQ� SURGXFWLYLW\� VWXGLHV� XVLQJ�ORQJLWXGLQDO�PLFUR�OHYHO�GDWD� VHWV� �%DUWHOVPDQ�DQG�'RPV�� �������$FFRUGLQJ� WR�PRGHOV�RI�LQGXVWU\� G\QDPLFV�� SDWWHUQV� RI� HQWU\� LQ� WKH� H[SRUW� PDUNHW� PXVW� UHIOHFW� SURGXFWLYLW\�GLIIHUHQFHV�DW� WKH� ILUP� OHYHO��$V�D�QRQ�H[SRUWHU�PXVW� LQFXU�D� VXQN� HQWU\� FRVW� WR� HQWHU� WKH�H[SRUW�PDUNHW�� HQWHULQJ�H[SRUWHUV� VKRXOG�KDYH� KLJKHU� LQLWLDO�SURGXFWLYLW\� UHODWLYH� WR� ILUPV�WKDW� UHPDLQ� RXWVLGH� WKH� H[SRUW� PDUNHW�� 7KLV� VHOI�VHOHFWLRQ� PHFKDQLVP� LPSOLHV� WKDW�GLIIHUHQFHV� EHWZHHQ� H[SRUWLQJ� DQG� QRQ�H[SRUWLQJ� ILUPV� SUHFHGH� WKHLU� HQWU\� LQ� WKH� H[SRUW�PDUNHW�� 7KHUHIRUH�� EHIRUH� HQWU\� WDNHV� SODFH�� WKH� SURGXFWLYLW\� GLVWULEXWLRQ� RI� H[SRUWHUV�GRPLQDWHV�WKH�GLVWULEXWLRQ�RI�QRQ�H[SRUWHUV�
7KH� WKHRUHWLFDO�PRGHO�RI�0HOLW]� �������LQWHJUDWHV� LQ�DQ�RSHQ�HFRQRP\�FRQWH[W� WKH�EDVLF� LQJUHGLHQWV� RI� LQGXVWU\� G\QDPLFV� PRGHOV� RI� ILUP� KHWHURJHQHLW\�� ZKLFK� SHUPLWV� WR�HYDOXDWH�WKH�LPSDFW�RI�WUDGH��,Q�0HOLW]¶V�PRGHO�WKH�DVVXPSWLRQ�RI�VXQN�HQWU\�FRVWV�LV�FUXFLDO�WR�SUHGLFW�WKH�VHOI�VHOHFWLRQ�RI�PRVW�SURGXFWLYH�ILUPV�LQWR�WKH�H[SRUW�PDUNHW�DV�ZHOO�DV�WKH�UHDOORFDWLRQ�RI�UHVRXUFHV�ZLWKLQ�DQ�LQGXVWU\�IROORZLQJ�WKH�H[SRVXUH�WR�WUDGH��$IWHU�RSHQLQJ�WR� WUDGH� RQO\� WKH�PRVW� SURGXFWLYH� ILUPV�ZLOO� EH� DEOH� WR� JHQHUDWH� WKH� DPRXQW� RI� UHYHQXHV�VXIILFLHQW� WR� DPRUWL]H� WKH� VXQN� HQWU\� FRVW� RI� H[SRUWLQJ�� )XUWKHUPRUH�� WKH� RSSRUWXQLWLHV�JHQHUDWHG�E\�H[SRUWLQJ�IRUFH�WKH�OHDVW�SURGXFWLYH�ILUPV�WR�FORVH�GRZQ�
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2WKHU� VWUDQG�RI� WKH� OLWHUDWXUH� LQWHUHVWHG� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� WUDGH� DQG� ILUP�SURGXFWLYLW\� FRPELQH� WKH� LQWUDLQGXVWU\� KHWHURJHQHLW\� VHWWLQJ� RI� 0HOLW]� ������� ZLWK� D�SURSHUW\�ULJKW�SOXV�LQFRPSOHWH�FRQWUDFWLQJ�DSSURDFK�RI�WKH�*URVVPDQ�DQG�+DUW��������W\SH��7KH�PRGHO�E\�$QWUjV�DQG�+HOSPDQ��������LV�DQ�H[DPSOH�RI�WKLV�OLWHUDWXUH��ZKLFK�SURYLGHV�D�VHW�RI�SUHGLFWLRQV�FRQFHUQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�LPSRUWV�DQG�ILUP�SURGXFWLYLW\��,Q�WKLV�IUDPHZRUN�FRPSDQLHV�PDNH�HQGRJHQRXV�RUJDQL]DWLRQDO�FKRLFHV�DQG�WKLV�SHUPLWV�WR�DGGUHVV�WZR�ILUP�GHFLVLRQV��WKH�FKRLFH�EHWZHHQ�LQWHJUDWLRQ�DQG�RXWVRXUFLQJ�DQG�WKH�FKRLFH�EHWZHHQ�GRPHVWLF�DQG�IRUHLJQ�RXWVRXUFLQJ��2QH�RI�WKH�NH\�UHVXOWV�FRPLQJ�RXW�RI�WKLV�PRGHO�LV�WKDW�KLJK�SURGXFWLYLW\� ILUPV� RXWVRXUFH� LQ� IRUHLJQ� PDUNHWV� RU� DUP¶V� OHQJWK� WUDGH� �LPSRUWLQJ�ILUPV�� DQG� ORZ�SURGXFWLYLW\� ILUPV� GR� QRW� RXWVRXUFH� DEURDG� �QRQ�LPSRUWLQJ� ILUPV��� 7KH�UHDVRQ� LV� WKDW� ORZ�SURGXFWLYLW\� ILUPV�WKDW�RXWVRXUFH�DW�KRPH�DUH� WRR�IDU IURP�SURGXFWLYLW\�OHYHOV� WKDW� PDNH� IRUHLJQ� VRXUFLQJ� SURILWDEOH�� )L[HG� RUJDQL]DWLRQDO� FRVWV� DVVRFLDWHG� WR�VHDUFK��PRQLWRULQJ��DQG�FRPPXQLFDWLRQ�DUH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�IRUHLJQ�FRXQWU\�DQG�WKLV�UHTXLUHV�KLJKHU�OHYHOV�RI�SURGXFWLYLW\�WR�PDNH�WKLV�RSWLRQ�SURILWDEOH�
:KHQ�LQWHJUDWLRQ�LQ�IRUHLJQ�PDUNHWV�LV�DQ�RSWLPDO�VWUDWHJ\��ILUPV�HQJDJH�LQ�VWDQGDUG�YHUWLFDO�LQWHJUDWLRQ�WKURXJK�IRUHLJQ�GLUHFW�LQYHVWPHQW��'),��DQG�LQWUDILUP�WUDGH�LV�REVHUYHG��,Q� WKLV� FDVH�� $QWUjV� DQG� +HOSPDQ� ������� SUHGLFWV� WKDW� KLJK� SURGXFWLYLW\� ILUPV� LQWHJUDWH�WKURXJK�YHUWLFDO�)',�DQG�ORZ�SURGXFWLYLW\�ILUPV�RXWVRXUFH�HLWKHU�DW�KRPH�RU�DEURDG�
7KLV�SDSHU�PDNHV� D� ILUVW�H[SORUDWLRQ�RQ� WKH� UHODWLRQVKLS�EHWZHHQ� LPSRUWV�DQG�ILUP�SURGXFWLYLW\��:H� DGGUHVV� WKLV� LVVXH� HPSLULFDOO\�� WDNLQJ� DV� UHIHUHQFH� D� VDPSOH� RI� 6SDQLVK�PDQXIDFWXULQJ� ILUPV��DQG�WHVWLQJ�WKH�SUHGLFWLRQ�RI�$QWUjV�DQG�+HOSPDQ��������PRGHO� WKDW�KLJK�SURGXFWLYLW\� ILUPV� HQJDJH� LQ� DUP¶V� OHQJWK� WUDGH� �LPSRUWLQJ� ILUPV�� ZKLOH� ORZ�SURGXFWLYLW\�ILUPV�GR�QRW�RXWVRXUFH�IURP�DEURDG��QRQ�LPSRUWLQJ�ILUPV���
7KH� SDSHU� XVHV� WKH�PHWKRGRORJ\� SURSRVHG�E\�'HOJDGR��)DULQDV� DQG�5XDQR��������DQG�)DULQDV�DQG�5XDQR���������ZKLFK�SHUPLWV�WKH�FRPSDULVRQ�RI�WKH�HQWLUH�GLVWULEXWLRQ�RI�ILUP�SURGXFWLYLW\�UDWKHU�WKDQ�MXVW�PDUJLQDO�PRPHQWV��W\SLFDOO\�PHDQV��,Q�SDUWLFXODU��ZH�DUH�LQWHUHVWHG�LQ�FRPSDULQJ�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�RI�WRWDO�IDFWRU�SURGXFWLYLW\�IRU�WKH�JURXS�RI�LPSRUWLQJ�ILUPV�DQG�WKH�JURXS�RI�QRQ�LPSRUWLQJ�ILUPV��7KH�SDSHU�LPSOHPHQWV�D�
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WHVWLQJ� SURFHGXUH� EDVHG� RQ� WKH� FRQFHSW� RI� VWRFKDVWLF� GRPLQDQFH� IRU� UDQNLQJ� GLIIHUHQFHV�EHWZHHQ�SURGXFWLYLW\�GLVWULEXWLRQV�
2XU�UHVXOWV�LQGLFDWH�WKH�H[LVWHQFH�RI�ODUJH�DQG�VLJQLILFDQW�GLIIHUHQFHV�LQ�SURGXFWLYLW\�EHWZHHQ� LPSRUWLQJ� DQG� QRQ�LPSRUWLQJ� ILUPV�� 7KHVH� GLIIHUHQFHV� DUH� FRQVLVWHQW� ZLWK� WKH�$QWUjV� DQG� +HOSPDQ� ������� SUHGLFWLRQ� WKDW� LPSRUWLQJ� ILUPV� KDYH� KLJKHU� WRWDO� IDFWRU�SURGXFWLYLW\�WKDQ�QRQ�LPSRUWLQJ�ILUPV�
7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ���GHVFULEHV�WKH�WHVWLQJ�SURFHGXUH�WKDW�KDV�EHHQ� LPSOHPHQWHG�� 6HFWLRQ� �� SUHVHQWV� WKH� PHDVXUHPHQW� RI� ILUP� SURGXFWLYLW\�� 6HFWLRQ� ��SUHVHQWV�WKH�PDLQ�HPSLULFDO�UHVXOWV��)LQDOO\��VHFWLRQ���SURYLGHV�VRPH�FRQFOXGLQJ�FRPPHQWV�RQ�GLUHFWLRQV�RI�IXWXUH�ZRUN�

���7HVWLQJ�SURFHGXUH
7KH� HPSLULFDO� LPSOLFDWLRQV� WKDW� KDV� WR� EH� WHVWHG� FDQ� EH� SHUIRUPHG� FRPSDULQJ�SURGXFWLYLW\ GLVWULEXWLRQV� RI� GLIIHUHQW� JURXSV� RI� ILUPV�� ,Q� WKLV� VHFWLRQ� ZH� GHVFULEH� D�SURFHGXUH�IRU�WHVWLQJ�GLIIHUHQFHV�EHWZHHQ�GLVWULEXWLRQ�IXQFWLRQV��7KH�SURFHGXUH�LV�EDVHG�LQ�QRQ�SDUDPHWULF�WHFKQLTXHV��ZKLFK�KDV�EHHQ�SUHYLRXVO\�XVHG�E\�'HOJDGR��)DULxDV�DQG�5XDQR���������)DULxDV�DQG�5XDQR���������6HH�ERWK�UHIHUHQFHV�IRU�PRUH�GHWDLOV�
7R� SHUIRUP� WKH� FRPSDULVRQ� EHWZHHQ� WZR� SURGXFWLYLW\� GLVWULEXWLRQV�� WKH� SURFHGXUH�ZH�XVH�UHOLHV�RQ�WKH�QRWLRQ�RI�ILUVW�RUGHU�VWRFKDVWLF�GRPLQDQFH��/HW�GHILQH�WZR�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQV�VXFK�WKDW�WKH�ILUVW�RQH�FRUUHVSRQGV�WR�WKH�SURGXFWLYLW\�GLVWULEXWLRQ�RI�ILUPV� RXWVRXUFLQJ� DEURDG� �LPSRUWLQJ� ILUPV��� WKDW� ZH� GHQRWH� E\� )�� DQG� WKH� VHFRQG� RQH�FRUUHVSRQGV�WR�WKH�JURXS�RI�ILUP�QRW�RXWVRXUFLQJ�DEURDG��QRQ�LPSRUWLQJ�ILUPV���GHQRWHG�E\�*�� $FFRUGLQJ� WR� WKH� SUHGLFWLRQV� RI� $QWUjV� DQG� +HOSPDQ� ������� PRGHO�� WKH� SURGXFWLYLW\�GLVWULEXWLRQ�RI�LPSRUWLQJ�ILUPV��)��VKRXOG�GRPLQDWH�WKH�GLVWULEXWLRQ�RI�QRQ�LPSRUWLQJ�ILUPV��*�� 6WRFKDVWLF� GRPLQDQFH� RI� )� UHODWLYH� WR� *� UHTXLUHV� WZR� VWDWLVWLFDO� FRQGLWLRQV WR� EH�VDWLVILHG��ILUVW��ERWK GLVWULEXWLRQV�DUH�QRW�LGHQWLFDO��L�H��WKH�QXOO�K\SRWKHVLV�+���)�]��*�]�� ���



�

FDQ�EH�UHMHFWHG��VHFRQG��WKH�VLJQ�RI�WKH�GLIIHUHQFH�LV�DV�H[SHFWHG� L�H��WKH�QXOO�K\SRWKHVLV�+���)�]��*�]��d �� FDQQRW� EH� UHMHFWHG��7KHVH� WZR�VLGHG�DQG�RQH�VLGHG� WHVWV�FDQ�EH�SHUIRUPHG�UHVSHFWLYHO\�E\�WKH�IROORZLQJ�.ROPRJRURY�6PLUQRY�WHVW�VWDWLVWLFV�
����VXS� ]*])PQ PQ PQ=]1 �� �G

� �����VXS� ]*])PQ PQ PQ=]1 �� �K �
ZKHUH� Q� DQG� P� DUH� UHVSHFWLYHO\� WKH� VL]H� RI� WKH� VDPSOH� RI� ILUPV� FRUUHVSRQGLQJ� WR� WKH�GLVWULEXWLRQ�)��WKH�JURXS�RI�LPSRUWLQJ�ILUPV��DQG�P�LV�WKH�VL]H�RI�WKH�VDPSOH�GUDZ�IURP�WKH�GLVWULEXWLRQ� *�� 7KH� OLPLWLQJ� GLVWULEXWLRQV� RI� ERWK� WHVW� VWDWLVWLFV� DUH� NQRZQ� XQGHU�LQGHSHQGHQFH�EHWZHHQ�WKH�VDPSOH�RI�ILUPV�GUDZQ�IURP�GLVWULEXWLRQV�)�DQG�*��VHH�'HOJDGR��)DULQDV�DQG 5XDQR��������

7R� IXUWKHU� LOOXVWUDWH� WKH� FRPSDULVRQV� EHWZHHQ� GLIIHUHQW� JURXSV� RI� ILUPV�� ZH� KDYH�JUDSKHG�WKH�HVWLPDWHV�RI�WKH�GLVWULEXWLRQ�IXQFWLRQV�IRU�WKHVH�JURXSV��,Q�SDUWLFXODU��ZH�KDYH�FRPSXWHG� WKH� VPRRWK�� RU� SHUWXUEHG�� VDPSOH� GLVWULEXWLRQ� IXQFWLRQ� UDWKHU� WKDQ� WKH� VDPSOH�GLVWULEXWLRQ� IXQFWLRQ� LWVHOI�� ZKLFK� SURYLGHV� QLFH� VPRRWK� GLVWULEXWLRQ� HVWLPDWHV�� 6LQFH� WKH�SXUSRVH�KHUH�LV�WR�SURGXFH�JUDSKLFDO�UHSUHVHQWDWLRQV�RI�WKH�GLIIHUHQFHV�EHWZHHQ�WZR�JURXSV�RI�ILUPV��ZH�UHSUHVHQW�WKHVH�GLVWULEXWLRQV�IRU�WKH�ZKROH�SRSXODWLRQ�RI�ILUPV�
1H[W�� ZH� GHVFULEH� WKH� DSSURDFK� WKDW� KDV� EHHQ� IROORZHG� IRU� WKH� HVWLPDWLRQ� RI� D�XQLYDULDWH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ��(��EDVHG�RQ�D�VDPSOH�<�����<0�RI�VL]H�0��ZKHUH�WKH� VDPSOH� LV� D� FRPELQDWLRQ� FRPSRVHG� RI� WZR� UDQGRP� VDPSOHV� RI� VPDOO� ILUPV� DQG� ODUJH�ILUPV�RI� VL]HV�06� DQG�0/� �06�0/ �0��� UHVSHFWLYHO\��*LYHQ� WKH� FKDUDFWHULVWLFV� WKH�GDWD�VHW��ZKLFK�ZH�H[SODLQ�LQ�WKH�QH[W�VHFWLRQ��ZH�GLVWLQJXLVK�EHWZHHQ�ODUJH�DQG�VPDOO�ILUPV��)RU�D�JLYHQ� JURXS� RI� ILUPV� �VD\� LPSRUWLQJ� ILUPV��� WKH� FXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQ� IRU� WKH�ZKROH�SRSXODWLRQ��(����� FDQ�EH�GHILQHG�LQ� WHUPV�RI� WKH�FRQGLWLRQDO�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQV�IRU�WKH�WZR�VL]H�JURXSV�� �_�� W) ��ZKHUH�W KU�D�GXPP\�YDULDEOH�HTXDO�WR���IRU�VPDOO�ILUPV�DQG�HTXDO�WR���IRU�ODUJH�ILUPV��)����FDQ�EH�H[SUHVVHG�DV
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ZKHUH�S� UHSUHVHQWV� WKH�SUREDELOLW\� RI�EHLQJ� D� VPDOO� ILUP� LQ� WKH�JURXS�RI� LPSRUWLQJ� ILUPV��7KHUHIRUH�� WKH� FXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQ� RI� WKH� ZKROH� SRSXODWLRQ� RI� ILUPV� LV� D�PL[WXUH�RI� WKH�FRQGLWLRQDO�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQV�FRUUHVSRQGLQJ�WR�WKH�WZR�VL]H�JURXSV�RI�ILUPV��ZKHUH�WKH�SDUDPHWHU�RI�WKH�PL[WXUH�LV�WKH�SUREDELOLW\�RI�EHLQJ�D�VPDOO�ILUP�LQ� WKH� FRUUHVSRQGLQJ� SRSXODWLRQ� JURXS�� 7KHQ�� WKH� XQLYDULDWH� FXPXODWLYH� GLVWULEXWLRQ�IXQFWLRQ�IRU�WKH�ZKROH�SRSXODWLRQ�RI�ILUPV�FDQ�EH�HVWLPDWHG�DV�D�ZHLJKWHG�DYHUDJH�RI�VRPH�HVWLPDWRUV�RI�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQV�FRUUHVSRQGLQJ�WR�ERWK�VL]H�JURXSV��7KH�ZHLJKWHG�NHUQHO�GLVWULEXWLRQ�HVWLPDWH�� K)Ö � RI�D�XQLYDULDWH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�IRU�WKH�ZKROH�SRSXODWLRQ�RI�ILUPV��(��FDQ�EH�H[SUHVVHG�DV�
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VDWLVI\LQJ�WKDW� � �1 LL Z  ¦ ��ZKHUH�WL D�GXPP\�YDULDEOH��ZKLFK�LV�HTXDO�WR���LI�ILUP�L LV�VPDOO�DQG�HTXDO�WR���RWKHUZLVH��
���3URGXFWLYLW\�PHDVXUHPHQW

7KH�GDWDVHW�ZH�HPSOR\�LV�D�ORQJLWXGLQDO�VXUYH\�RI�6SDQLVK�PDQXIDFWXULQJ�ILUPV�WKDW�FRPHV�IURP�WKH�(QFXHVWD�VREUH�(VWUDWHJLDV�(PSUHVDULDOHV��(6((���7KLV�GDWDVHW�LV�FROOHFWHG�E\ WKH�)XQGDFLyQ�(PSUHVD�3~EOLFD�DQG�VSRQVRUHG�E\�WKH�6SDQLVK�0LQLVWU\�RI�,QGXVWU\��7KLV�GDWDEDVH�FRQWDLQV�D�ORQJLWXGLQDO�VDPSOH�RI�ILUPV�IURP������WR�������2YHU�WKH�SHULRG������������WKH�SDQHO�RI�ILUPV�FRQWDLQV��������REVHUYDWLRQV�WKDW�FRUUHVSRQG�WR�DQ�DYHUDJH�QXPEHU�RI�������ILUPV�SHU�\HDU��
$� FKDUDFWHULVWLF� RI� WKH� GDWDVHW� LV� WKDW� ILUPV� SDUWLFLSDWLQJ� LQ� WKH� VXUYH\� ZHUH� FKRVHQ�DFFRUGLQJ�D�VHOHFWLYH�VDPSOLQJ�VFKHPH��7KH�VDPSOH�RI�ILUPV�LQFOXGHV�DOPRVW�WKH�XQLYHUVH�RI�6SDQLVK�PDQXIDFWXULQJ�ILUPV�ZLWK�PRUH�WKDQ�����HPSOR\HHV��ODUJH�ILUPV��LQ�������,Q�IDFW��WKH� UDWH� RI�SDUWLFLSDWLRQ�RI� ILUPV�LQ� WKLV�VL]H�FDWHJRU\�ZDV� WKH�������RI� WKH�SRSXODWLRQ�RI�ODUJH� ILUPV� LQ� ������)LUPV� HPSOR\LQJ�EHWZHHQ����DQG����� HPSOR\HHV� �VPDOO� ILUPV��ZHUH�FKRVHQ�DFFRUGLQJ�WR�D�VWUDWLILHG�UDQGRP�VDPSOLQJ�SURFHGXUH��7KH������RI�WKH�SRSXODWLRQ�RI�ILUPV�ZLWKLQ�WKLV�VL]H�FDWHJRU\�ZHUH�UDQGRPO\�VDPSOHG�LQ�������*LYHQ�WKH�SURFHGXUH�XVHG�WR� VHOHFW� ILUPV� SDUWLFLSDWLQJ� LQ� WKH� VXUYH\��ERWK� VDPSOHV� RI� VPDOO� DQG� ODUJH� ILUPV� FDQ� EH�FRQVLGHUHG�DV�VDPSOHV�WKDW�SHUPLW�WR�HVWLPDWH�WKH�GLVWULEXWLRQ�RI�DQ\�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�SRSXODWLRQ�RI�6SDQLVK�PDQXIDFWXULQJ�ILUPV�ZLWK�DYDLODEOH�LQIRUPDWLRQ�LQ�WKH�GDWD�VHW�
)LUP�SURGXFWLYLW\�LV�GHILQHG�E\�DQ�LQGH[�RI�WRWDO�IDFWRU�SURGXFWLYLW\�IRU�HDFK�ILUP�RYHUWKH�SHULRG������������7KH�LQGH[�SURSRVHG�IROORZV�WKH�IUDPHZRUN�GHYHORSHG�E\�$Z��&KHQJ�DQG�5REHUWV��������DQG�LW�LV�DQ�H[WHQVLRQ�RI�WKH�PXOWLODWHUDO�WRWDO�IDFWRU�SURGXFWLYLW\�LQGH[�

� 7KH�HVWLPDWLRQ�RI�PDUJLQDO�SUREDELOLWLHV�IRU�WKH�SRSXODWLRQ�RI�ILUPV�WDNHV�LQWR�DFFRXQW�WKH�VDPSOLQJ�SURSRUWLRQV�RI�WKH�GDWD�VHW��)RU�WKH�JURXS�RI�QRQ�LPSRUWLQJ�ILUPG��WKH�HVWLPDWHG�SUREDELOLW\�RI�EHLQJ�VPDOO�LV������Ö  S DQG� WKH� SUREDELOLW\� RI� � EHLQJ� ODUJH� LV� ������Ö��  � S �� )RU� WKH� JURXS� RI� LPSRUWLQJ� ILUPV�� WKH�HVWLPDWHG�SUREDELOLW\�RI�EHLQJ�VPDOO�LV� �����Ö  S DQG�WKH�SUREDELOLW\�RI��EHLQJ�ODUJH�LV� ������Ö��  � S �
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SURSRVHG� E\� &DYHV�� &KULVWHQVHQ� DQG� 'LHZHUW� �������� 7KH� LQGH[� WDNHV� DV� UHIHUHQFH� D�K\SRWKHWLFDO�ILUP�DQG�PHDVXUHV�SURGXFWLYLW\� LQ�HDFK�\HDU�UHODWLYH�WR�WKLV�UHIHUHQFH�ILUP��,Q�SDUWLFXODU��WKH�LQGH[�XVHV�DV�WKH�UHIHUHQFH�SRLQW�WKH�DYHUDJH�ILUP�RI�WKH�LQGXVWU\�DQG�WKH�VL]H�JURXS� WKH� ILUP� EHORQJV� WR�� DQG� WKHQ� FKDLQ�OLQNV� WKH� DYHUDJH� ILUP� IRU� ERWK� VL]H� JURXSV� WR�SUHVHUYH� WUDQVLWLYHQHVV�EHWZHHQ�ILUPV�RI�GLIIHUHQW�VL]H�JURXSV�ZLWKLQ�WKH�VDPH�LQGXVWU\��$�VLPLODU�H[WHQVLRQ�RI�WKH�LQGH[�FDQ�EH�IRXQG�LQ�*RRG��1DGLUL�DQG�6LFNOHVV��������
/HW�HDFK�ILUP�I SURGXFH�D�VLQJOH�RXWSXW�\ XVLQJ�WKH�VHW�RI�LQSXWV�[��WKHQ�WKH�H[SUHVVLRQ�RI�WRWDO�IDFWRU�SURGXFWLYLW\�IRU�ILUP�I��DW�WLPH�W��LQ�D�JLYHQ�LQGXVWU\�LV�
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ZKHUH�\IW LV�WKH�RXWSXW�RI�ILUP�I DW�WLPH�W�� UIW[ LV�WKH�TXDQWLW\�RI�LQSXW�U �«��FRUUHVSRQGLQJ�
WR� ILUP� I DW� WLPH� W�� DQG� UIWY LV� WKH� FRVW� VKDUH� RI� LQSXW� U�� )LUPV� DUH� FODVVLILHG� LQ� WZR� VL]H�JURXSV� RI� VPDOO� DQG� ODUJH� ILUPV�� W� ������� $� EDU� RYHU� D� YDULDEOH� LQGLFDWHV� WKH� DULWKPHWLF�PHDQ�RI� WKH�YDULDEOH��7KH� DYHUDJH�YDOXH� RI� YDULDEOHV�ZLWK� LQGH[� W�� UHIHUV� WR� D�JLYHQ� VL]H�JURXS�RI�ILUPV��RWKHUZLVH�WKH�DYHUDJH�UHIHUV�WR�WKH�HQWLUH�VDPSOH�RI�VPDOO�DQG�ODUJH�ILUPV��

7KH�LQGH[� IWOOQ PHDVXUHV�WKH�SURSRUWLRQDO�GLIIHUHQFH�RI�WRWDO�IDFWRU�SURGXFWLYLW\�IRU�ILUP�I DW�WLPH�W UHODWLYH�WR�D�JLYHQ�UHIHUHQFH�ILUP��7KH�UHIHUHQFH�ILUP�YDULHV�DFURVV�LQGXVWULHV�DQG� WKHUHIRUH� ZKHQ� REVHUYDWLRQV� RI� GLIIHUHQW� LQGXVWULHV� DUH� SRROHG�� DYHUDJH� SURGXFWLYLW\�GLIIHUHQFHV� DFURVV� LQGXVWULHV� DUH� UHPRYHG�� )LUPV� DUH� FODVVLILHG� LQ� WZHQW\� PDQXIDFWXULQJ�LQGXVWULHV� FRUUHVSRQGLQJ� WR� WKH� 1$&(� FODVVLILFDWLRQ� DW� WKH� WZR�GLJLW� OHYHO�� 7R� EH� PRUH�SUHFLVH�DERXW� WKH�PHDQLQJ�RI�H[SUHVVLRQ�>�@�� WKH�ILUVW� OLQH�RI� WKH�ULJKW�KDQG�VLGH�FRPSDUHV�WKH�SURGXFWLYLW\�RI� ILUP� I ZLWK� WKH�SURGXFWLYLW\�RI�DQ�DYHUDJH�ILUP�RI�WKH�VDPH�VL]H�JURXS�DQG�LQGXVWU\�DV� ILUP� I��7KHUHIRUH��FRPSDULVRQV�EHWZHHQ�REVHUYDWLRQV�FRUUHVSRQGLQJ�WR�WKH�



�

VDPH�VL]H�JURXS� DUH� WUDQVLWLYH��7KH�VHFRQG�VHW� RI� WHUPV�PHDVXUHV�SURGXFWLYLW\�GLIIHUHQFHV�EHWZHHQ�WKH�UHIHUHQFH�ILUP�IRU�HLWKHU�WKH�VL]H�JURXS�RI�VPDOO�RU�ODUJH�ILUPV��DQG�WKH�DYHUDJH�ILUP�RI�WKH�HQWLUH�VDPSOH�RI�VPDOO�DQG�ODUJH�ILUPV�LQ�D�JLYHQ�LQGXVWU\�
7KH�LQIRUPDWLRQ�XVHG�WR�FDOFXODWH�WKH�LQGH[�RI WRWDO�IDFWRU�SURGXFWLYLW\�IRU�HDFK�ILUP�LV�GUDZQ�IURP�WKH�(6((��7KH�RXWSXW�\IW LV�PHDVXUHG�E\�WKH�DQQXDO�YDOXH�RI�JURVV�SURGXFWLRQ�RI�JRRGV�DQG�VHUYLFHV�H[SUHVVHG�LQ�UHDO�WHUPV�XVLQJ�SULFH�LQGH[HV�IRU�HDFK�ILUP�UHSRUWHG�E\�WKH�(6((��7KH�HVWLPDWLRQ�RI�WKH�LQGH[�FRQVLGHUV�WKUHH�LQSXWV��ODERU��PDWHULDOV�DQG�WKH�VWRFN�RI� FDSLWDO��/DERU� LQSXWV�DUH�PHDVXUHG�E\� WKH�QXPEHU�RI�HIIHFWLYH�KRXUV�RI�ZRUN�SHU�\HDU��ZKLFK� LV� HTXDO� WR� QRUPDO� KRXUV� SOXV� RYHUWLPH� KRXUV�PLQXV� QRQ�ZRUNLQJ� KRXUV��0DWHULDO�LQSXWV�DUH�PHDVXUHG�E\�WKH�FRVW�RI� LQWHUPHGLDWH� LQSXWV�� LQFOXGLQJ�UDZ�PDWHULDOV�SXUFKDVHV��HQHUJ\�DQG� IXHO�FRVWV�DQG�RWKHU�VHUYLFHV�SDLG�E\� WKH�ILUP��7KH�YDOXH�RI�PDWHULDO� LQSXWV� LV�PHDVXUHG� LQ� UHDO� WHUPV� XVLQJ� LQGLYLGXDO� SULFH� LQGH[HV� RQ� WKH� WKUHH� FDWHJRULHV� RI�LQWHUPHGLDWH�LQSXWV�IRU�HDFK� ILUP�UHSRUWHG�E\�WKH�(6((��7KH�VWRFN�RI�FDSLWDO�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�SHUSHWXDO�LQYHQWRU\�IRUPXOD�IRU�HDFK�ILUP�

�� ��� �� �� W
WIWIWIWIW 33GN,N ��

ZKHUH� IW, FRUUHVSRQGV� WR� WKH� YDOXH� RI� LQYHVWPHQW� LQ� HTXLSPHQW� RI� ILUP� I DW� WLPH� W�� IWGVWDQGV� IRU�GHSUHFLDWLRQ�UDWHV�DQG� W3 LV�DQ�DJJUHJDWH�SULFH�LQGH[�IRU�HTXLSPHQW�LQYHVWPHQW��SXEOLVKHG�E\�WKH�6SDQLVK�,QVWLWXWH�RI��6WDWLVWLFV��)LQDOO\��LQSXW�FRVW�VKDUHV�� UIWZ ��DUH�GHILQHG�DV�WKH�IUDFWLRQ�RI�WKH�FRVW�RI�HDFK�LQSXW�LQ�WRWDO�LQSXW�FRVWV��7RWDO�LQSXW�FRVWV�LV�GHILQHG�E\�WKH�VXP�RI�ODERU�FRVWV��LQWHUPHGLDWH�LQSXW�FRVWV�DQG�WKH�FRVW�RI�FDSLWDO��7KH�FRVW�RI�ODERU�LV�PHDVXUHG�E\�WKH�VXP�RI�ZDJHV��VRFLDO�VHFXULW\�FRQWULEXWLRQV��DQG�RWKHU�ODERU�FRVWV�SDLG�E\�WKH�ILUP��7KH�FRVW�RI�LQWHUPHGLDWH�LQSXWV�LV�PHDVXUHG�E\�WKH�VXP�RI�FRVWV�RI�UDZ�PDWHULDOV�SXUFKDVHV�� HQHUJ\� DQG� IXHO� FRVWV� DQG� RWKHU� VHUYLFHV� SDLG� E\� WKH� ILUP�� 7KH� XVHU� FRVW� RI�FDSLWDO� LV�PHDVXUHG� IRU� HDFK� ILUP� E\� WKH� FRVW RI� ORQJ�WHUP� H[WHUQDO� GHEW� RI� HDFK� ILUP� DV�UHSRUWHG�E\�WKH�(6((�SOXV�WKH�GHSUHFLDWLRQ�UDWH�� IWG ��PLQXV� WKH�YDULDWLRQ�RI�WKH�DJJUHJDWH�SULFH�LQGH[�IRU�FDSLWDO�JRRGV��



��

���5HVXOWV
,Q� WKLV� VHFWLRQ� ZH� SUHVHQW� WKH� UHVXOWV� RQ� WKH� SURGXFWLYLW\� GLIIHUHQFHV� EHWZHHQ� WKH�JURXS� RI� LPSRUWLQJ� DQG� QRQ�LPSRUWLQJ� ILUPV�� 7KH� GDWDVHW� ZH� XVH� WR� WHVW� IRU� WKHVH�GLIIHUHQFHV�FRUUHVSRQG�WR�D� VDPSOH�RI�6SDQLVK�PDQXIDFWXULQJ�ILUPV�RYHU� WKH�SHULRG�����������
)LJXUH� �� LOOXVWUDWHV� WKH� GLIIHUHQFH� EHWZHHQ� WKH�SURGXFWLYLW\� RI� LPSRUWLQJ� DQG� QRQ�LPSRUWLQJ� ILUPV�� 7KH� JUDSKV� VKRZ� WKH� NHUQHO� HVWLPDWHV� RI� WKH� FXPXODWLYH� GLVWULEXWLRQ�IXQFWLRQV�IRU�ERWK�JURXSV�RI� ILUPV�RYHU� WKH�SHULRG������������7KHVH� IXQFWLRQV�KDYH�EHHQ�HVWLPDWHG�XVLQJ�H[SUHVVLRQ�>�@��ZKLFK�ZHLJKWV�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQV�RI�ERWK�WKH� JURXS� RI� VPDOO� DQG� ODUJH� ILUPV�� 7KH� SRVLWLRQ� RI� WKH� SURGXFWLYLW\� GLVWULEXWLRQ� RI�LPSRUWLQJ�ILUPV�LV��LQ�DOO�\HDUV�� WR�WKH�ULJKW�RI�WKH�GLVWULEXWLRQ�RI�QRQ�LPSRUWLQJ�ILUPV��7KLV�SRVLWLRQ� LQGLFDWHV� WKDW� IRU� DQ\� TXDQWLOH� RI� WKH� GLVWULEXWLRQ�� LPSRUWLQJ� ILUPV� KDYH� KLJKHU�SURGXFWLYLW\� WKDQ� QRQ�LPSRUWLQJ� ILUPV� DQG� WKHUHIRUH� WKH� SURGXFWLYLW\� GLVWULEXWLRQ� RI�LPSRUWLQJ�ILUPV�VWRFKDVWLFDOO\�GRPLQDWHV�WKH�GLVWULEXWLRQ�RI�QRQ�LPSRUWLQJ�ILUPV�
*LYHQ� WKH� DVVHVVHG� GLIIHUHQFHV�� ZH� DSSO\� WKH� SURFHGXUH� GHILQHG� LQ� VHFWLRQ� �� WR�IRUPDOO\�WHVW�WKH�SURGXFWLYLW\�GLIIHUHQFHV�GHSLFWHG�LQ�)LJXUH���EHWZHHQ�LPSRUWLQJ�DQG�QRQ�LPSRUWLQJ� ILUPV��*LYHQ� WKH�FKDUDFWHULVWLFV�RI� WKH�GDWD�VHW�� WKH� WHVWLQJ�SURFHGXUH� LV�DSSOLHG�VHSDUDWHO\� WR� WKH�JURXS�RI VPDOO�DQG�ODUJH�ILUPV�IRU�HDFK�WLPH�SHULRG��2QH� DQG�WZR�VLGHG�WHVWV��DV�GHVFULEHG�LQ�VHFWLRQ����DUH�DSSOLHG�WR�FRPSDUH�WKH�WZR�JURXSV�RI�ILUPV�VHSDUDWHO\�LQ�WKH�VDPSOH�RI�VPDOO�DQG�ODUJH�ILUPV�

�����������������_���_�� ���     WWWWW DQGW*YV) WW �
ZKHUH� W LGHQWLILHV� ERWK� WKH� VDPSOH� RI� VPDOO� DQG� ODUJH� ILUPV�� )W GHQRWHV� WKH� SURGXFWLYLW\�OHYHO� �OQ� OIW�� GLVWULEXWLRQ� RI� LPSRUWLQJ� ILUPV� DQG� *W GHQRWHV� WKH� GLVWULEXWLRQ� RI� QRQ�LPSRUWLQJ�ILUPV��
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7DEOH���VXPPDUL]HV� WKH�K\SRWKHVLV� WHVW�VWDWLVWLFV��)LUVW��ZLWKLQ�WKH�VDPSOH�RI�VPDOO�ILUPV�� WKH� QXOO� K\SRWKHVLV� RI� HTXDOLW\� EHWZHHQ� WKH� GLVWULEXWLRQV� RI� LPSRUWLQJ� DQG� QRQ�LPSRUWLQJ�ILUPV�FDQ�EH�UHMHFWHG�IRU�WKH�FRPSOHWH�VHW�RI�\HDUV��7KH�K\SRWKHVLV�WKDW�WKH�VLJQ�RI�WKH�GLIIHUHQFH�LV�DV�H[SHFWHG��KLJKHU�SURGXFWLYLW\�IRU�LPSRUWLQJ�ILUPV��FDQQRW�EH�UHMHFWHG�DW�DQ\�OHYHO�VLJQLILFDQFH�OHYHO��6HFRQG��IRU�WKH�JURXS�RI�ODUJH�ILUPV��WKH�QXOO�K\SRWKHVLV�RI�HTXDOLW\� EHWZHHQ� ERWK� GLVWULEXWLRQV� FDQ� EH� UHMHFWHG� DW� WKH� ���� RU� ORZHU� OHYHOV�� H[FOXGLQJ�\HDUV� ������ ����� DQG� ������ 7KH� K\SRWKHVLV� WKDW� WKH� SURGXFWLYLW\� R I� LPSRUWLQJ� ILUPV� LV�JUHDWHU�WKDQ�WKH�SURGXFWLYLW\�RI�QRQ�LPSRUWLQJ�ILUPV�FDQQRW�EH�UHMHFWHG�DW�XVXDO�VLJQLILFDQFH�OHYHOV�ZLWK� WKH� H[FHSWLRQ�RI�\HDU� ������2YHUDOO�� WKH�HYLGHQFH�SUHVHQWHG� LQGLFDWHV� WKDW� WKH�SURGXFWLYLW\�RI�LPSRUWLQJ�ILUPV�LV�DERYH�WKH�SURGXFWLYLW\�OHYHO�RI�QRQ�LPSRUWLQJ�ILUPV�
���&RQFOXGLQJ�UHPDUNV

7KH�SLFWXUH� WKDW�HPHUJHV�IURP� WKH�HYLGHQFH�UHSRUWHG�LQ�VHFWLRQ��� LV� WKDW� LPSRUWLQJ�ILUPV�KDYH�KLJKHU�SURGXFWLYLW\� WKDQ�QRQ�LPSRUWLQJ�ILUPV��7KLV�HYLGHQFH�LV�FRQVLVWHQW�ZLWK�WKH�PRGHO�RI�$QWUDV DQG�+HOSPDQ��������SUHGLFWLQJ�WKDW�KLJK�SURGXFWLYLW\�ILUPV�RXWVRXUFH�LQWHUPHGLDWH�LQSXWV�LQ�LQWHUQDWLRQDO�PDUNHWV�ZKHUHDV�ORZ�SURGXFWLYLW\�ILUPV�DFTXLUH�WKHP�DW�KRPH��7KH�SUHOLPLQDU\�HYLGHQFH�WKDW�LV�SURYLGHG�LQ�WKLV�SDSHU�GHVHUYHV�DGGLWLRQDO�UHVHDUFK�HIIRUW�DW�OHDVW�LQ�WKUHH�GLUHFWLRQV��)LUVW��WKH�PRGHO�ZH�UHO\�RQ�WR�RUJDQL]H�RXU�HPSLULFDO�ZRUN�LV� D� IUDPHZRUN� ZKHUH� WKH� ILUP� GHFLGHV� DERXW� WKH� LQWHJUDWLRQ� ZLWKLQ� WKHLU� ERXQGDULHV� YV��GRPHVWLF�IRUHLJQ� RXWVRXUFLQJ� RI� LQWHUPHGLDWH� LQSXWV�� 7KHUHIRUH�� IURP� D� WHVWLQJ� SRLQW� RI�YLHZ��WKH�JURXS�RI�LPSRUWLQJ�ILUPV�KDV�WR�LQFOXGH�ILUPV�WKDW�HQJDJH�LQ�IRUHLJQ�RXWVRXUFLQJ�RI�LQWHUPHGLDWH�LQSXWV��0RVW�RI�WKH�ILUPV�LQFOXGHG�DV�LPSRUWHUV�LQ�WKH�HPSLULFDO�DSSOLFDWLRQ�UHSRUWHG�LQ�VHFWLRQ����DUH�ILUPV�LPSRUWLQJ�LQWHUPHGLDWH�LQSXWV��+RZHYHU��ZH�KDYH�WR�FRQILUP�WKLV� FRQGLWLRQ� ILOWHULQJ� ILUPV� WKDW� GR� QRW� IXOILOO� WKH� FULWHULD� RI� EHLQJ� LPSRUWHUV� RI�LQWHUPHGLDWH�LQSXWV��
6HFRQG�� DFFRUGLQJ� WR�$QWUDV� DQG�+HOSPDQ� �������PRGHO� WKH� SUHGLFWLRQ� WKDW� OLQNV�IRUHLJQ�GRPHVWLF� RXWVRXUFLQJ� WR� ILUP� SURGXFWLYLW\� FRUUHVSRQGV� WR� FRPSRQHQW�LQWHQVLYH�LQGXVWULHV��7KHUHIRUH��DQ�DOWHUQDWLYH�URXWH� WR� WHVW� WKH�PRGHO�ZRXOG�EH� WR�FKRRVH� LQGXVWULHV�



��

WKDW� FDQ� EH� FKDUDFWHUL]HG� DV� FRPSRQHQW�LQWHQVLYH�� 7KH� VWUDWHJ\� ZRXOG� EH� WR� DSSO\� WKH�WHVWLQJ� SURFHGXUH� GHILQHG� LQ� VHFWLRQ� �� WR� JURXSV� RI� LPSRUWLQJ� DQG� QRQ�LPSRUWLQJ� ILUPV�ZLWKLQ�WKHVH�LQGXVWULHV
7KLUG�� $QWUDV� DQG� +HOSPDQ� ������� PRGHO� SHUPLWV� WR� WHVW� DGGLWLRQDO� SUHGLFWLRQV�UHJDUGLQJ�YHUWLFDO�LQWHJUDWLRQ�RI�ILUPV�WKURXJK�IRUHLJQ�GLUHFW�LQYHVWPHQW�DQG�LQWUDILUP�WUDGH��7KHUHIRUH�� WKH� WHVWLQJ� SURFHGXUH� FDQ� DOVR� EH� DSSOLHG� WR� WKH� UDQNLQJ� RI� SURGXFWLYLWLHV� RI�LQWHJUDWHG�ILUPV�YV��RXWVRXUFLQJ�LQ�GRPHVWLF�IRUHLJQ�ILUPV��



��

5HIHUHQFHV�
$QWUjV�� 3RO� DQG�(OKDQDQ�+HOSPDQ� ������� ³*OREDO� VRXUFLQJ´�� -RXUQDO� RI� 3ROLWLFDO�(FRQRP\��YRO�������QR�����SS����������
$Z��%HH�<���;LDRPLQ�&KHQ� DQG�0DUN� -�� 5REHUWV� �������� )LUP� OHYHO� HYLGHQFH� RQ�SURGXFWLYLW\� GLIIHUHQWLDOV�� WXUQRYHU� DQG� H[SRUWV� LQ� 7DLZDQHVH� PDQXIDFWXULQJ´�� 1%(5�ZRUNLQJ�SDSHU������
%DUWHOVPDQ�� (ULF� -��� DQG�0DUN�'RPV� ������� ³8QGHUVWDQGLQJ� SURGXFWLYLW\�� OHVVRQV�IURP�ORQJLWXGLQDO�PLFURGDWD´��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH������SS����������
&DYHV��5LFKDUG�� �������� ³,QGXVWULDO�RUJDQL]DWLRQ� DQG�QHZ� ILQGLQJV�RQ� WKH� WXUQRYHU�DQG�PRELOLW\�RI�ILUPV´��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH��YRO�;;;9,��SS��������������
&DYHV�� 'RXJODV� :��� /DXULWV� 5�� &KLVWHQVHQ� DQG� :�� (UZLQ� 'LHZHUW� �����D���´0XOWLODWHUDO� FRPSDULVRQV� RI� RXWSXW�� LQSXW� DQG� SURGXFWLYLW\� XVLQJ� VXSHUODWLYH� LQGH[�QXPEHUV´��(FRQRPLF�-RXUQDO��YRO�����SDJV��������
'HOJDGR��0LJXHO�� -RVH�&��)DULxDV�DQG�6RQLD�5XDQR���������³)LUP�SURGXFWLYLW\�DQG�H[SRUW�PDUNHWV�� D�QRQ�SDUDPHWULF� DSSURDFK´��-RXUQDO� RI� ,QWHUQDWLRQDO�(FRQRPLFV������SS������������
(ULFVRQ�� 5LFKDUG� DQG� $ULHO� 3DNHV� �������� CC0DUNRY�SHUIHFW� LQGXVWU\� G\QDPLFV�� $�IUDPHZRUN�IRU�HPSLULFDO�ZRUN

��5HYLHZ�RI�(FRQRPLF�6WXGLHV������SS��������
)DULxDV�� -RVH� &�� DQG� 6RQLD� 5XDQR� ������� ³)LUP� SURGXFWLYLW\��KHWHURJHQHLW\�� VXQN�FRVWV�DQG�PDUNHW�VHOHFWLRQ´��,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ�����SS���������
)RVWHU�� /XFLD�� -RKQ� +DOWLZDQJHU� DQG� &�-�� .UL]DQ� �������� ³$JJUHJDWH� SURGXFWLYLW\�JURZWK�� OHVVRQV� IURP� PLFURHFRQRPLF� HYLGHQFH´� LQ� 1HZ� GHYHORSPHQWV� LQ� SURGXFWLYLW\�DQDO\VLV��HGLWRUV��(��'HDQ��0��+DUSHU�DQG�&K��+XOWHQ��&KLFDJR�8QLYHUVLW\�3UHVV��
*RRG��'DYLG�+���0��,VKDT�1DGLUL�DQG�5RELQ�&��6LFNOHV���������³,QGH[�QXPEHUV�DQG�IDFWRU�GHPDQG�DSSURDFKHV�WR�WKH�HVWLPDWLRQ�RI�SURGXFWLYLW\´��1%(5�:RUNLQJ�3DSHU �����
*URVVPDQ��6DQIRUG��DQG�2OLYHU�+DUW��������³7KH�FRVWV�DQG�EHQHILWV�RI�RZQHUVKLS��D�WKHRU\�RI�YHUWLFDO�DQG�ODWHUDO�LQWHJUDWLRQ´��-RXUQDO�RI�3ROLWLFDO�(FRQRP\��YRO������$XJXVW���SS�����������
+RSHQKD\Q�� +XJR� �������� ³(QWU\�� ([LW�� DQG� ILUP� G\QDPLFV� LQ� ORQJ� UXQ�HTXLOLEULXP´
��(FRQRPHWULFD������6HSWHPEHU��SS�����������



��

-RYDQRYLF��%R\DQ���������CC6HOHFWLRQ�DQG�WKH�HYROXWLRQ�RI�LQGXVWU\

��(FRQRPHWULFD������SS����������
0HOLW]�� 0DUF� -�� �������� ³7KH� LPSDFW� RI� WUDGH� RQ� LQWUD�LQGXVWU\� UHDOORFDWLRQV� DQG�DJJUHJDWH�LQGXVWU\�SURGXFWLYLW\´��(FRQRPHWULFD��YRO������1RYHPEHU���SS������������
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)LJXUH��3URGXFWLYLW\�GLIIHUHQFHV�RI�LPSRUWLQJ�ILUPV�YHUVXV�QRQ�LPSRUWLQJ�ILUPV�6PRRWK�VDPSOH�GLVWULEXWLRQ�IXQFWLRQ�



��



��

7DEOH��3URGXFWLYLW\�OHYHO�GLIIHUHQFHV�EHWZHHQ�LPSRUWLQJ�ILUPV�DQG�QRQ�LPSRUWLQJ�ILUPV��K\SRWKHVHV�WHVW�VWDWLVWLFV

6PDOO�LPSRUWLQJ�ILUPV�YV��VPDOO�QRQ�LPSRUWLQJ�ILUPV /DUJH�LPSRUWLQJ�ILUPV�YV��ODUJH�QRQ�LPSRUWLQJ�ILUPV1XPEHU�RI�REVHUYDWLRQV (TXLW\�RI�GLVWULEXWLRQV 'LIIHUHQFHV�IDYRUDEOH�WR�LPSRUWLQJ�ILUPV 1XPEHU�RI�REVHUYDWLRQV (TXLW\�RI�GLVWULEXWLRQV 'LIIHUHQFHV�IDYRUDEOH�WR�LPSRUWLQJ�ILUPV
<HDU ,PSRUWLQJ 1RQ��LPSRUWLQJ 6WDWLVWLFV 3�YDOXH 6WDWLVWLFV 3�YDOXH ,PSRUWLQJ 1RQ�LPSRUWLQJ 6WDWLVWLFV 3�YDOXH 6WDWLVWLFV 3�YDOXH���� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ���� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ���� ����� ��� �� ����� ����� ���� ��������� ��� ��� ����� ����� ����� ����� ��� �� ����� ����� ����� ��������� ��� ��� ����� ����� ����� ����� ��� �� ���� ����� ����� �����


