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�7KLV�SDSHU� LV�EDVHG�RQ�D� VWXG\�FDUULHG�RXW� LQ�FROODERUDWLRQ�ZLWK�0LFKORO�&RQVXOWDQF\�� DQG�FR�DXWKRUHG
ZLWK� LWV� GLUHFWRUV�� <HKXGD� 3RUDWK� DQG� 2UHQ� *RWWHVPDQ� �-XVWPDQ� HW� DO��� ������� %HQQ\� 6KPLOD� H[SHUWO\
VXSHUYLVHG� DQ� H[WHQVLYH�GDWD�SURFHVVLQJ� RSHUDWLRQ�� DQG�$PLW�<DWXY� SURYLGHG� VXSHUE� UHVHDUFK� DVVLVWDQFH�
7KH�VWXG\�EHQHILWHG�IURP�WKH�HVVHQWLDO�VXSSRUW�RI�WKH�&KLHI�6FLHQWLVW��,VUDHO�0LQLVWU\�RI�,QGXVWU\�DQG�7UDGH�
'U��2UQD�%HUU\��DQG�WKH�RYHUVLJKW�RI�D�VWHHULQJ�FRPPLWWHH�FKDLUHG�E\�'U��,ODQ�.X]LDWLQ��+HOSIXO�FRPPHQWV
ZHUH� UHFHLYHG� IURP� SDUWLFLSDQWV� LQ� WKH� $SSOLHG� 0LFUR� ZRUNVKRS� DW� 7HO� $YLY� 8QLYHUVLW\�� WKH� DQQXDO
0HHWLQJV�RI� WKH� ,VUDHO�(FRQRPLF�$VVRFLDWLRQ�� DQG�D� VSHFLDO� FRQIHUHQFH�RUJDQL]HG�E\� WKH�&KLHI�6FLHQWLVW�
7KH�ILQGLQJV�DQG�YLHZV�SUHVHQWHG�KHUH�GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKH�SRVLWLRQ�RI�WKH�,VUDHOL�JRYHUQPHQW�RU
DQ\�RI�LWV�EUDQFKHV�

@�(KXG�=XVFRYLWFK�SDVVHG�DZD\�RQ�����-XO\������
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,VUDHO�RIIHUV�FRQWLQJHQW�VXEVLGLHV�WR�VHOHFWHG�LQGXVWULDO�5	'�SURMHFWV��ZLWK�WKH�SXUSRVH�RI

FUHDWLQJ� KLJK�TXDOLW\� MREV�� UHGXFLQJ� WKH� WUDGH� GHILFLW�� LQFUHDVLQJ� SURGXFWLYLW\� DQG

SURPRWLQJ� JURZWK�� ,Q� ��������� ������ ILUPV� UHFHLYHG� ������� PLOOLRQ� RI� VXEVLGLHV� LQ

VXSSRUW�RI��������PLOOLRQ�RI�5	'��LQ�FRQVWDQW������GROODUV���:H�HVWLPDWH�WKDW�WKLV�5	'

JHQHUDWHG�PRUH�WKDQ���������PLOOLRQ�RI�VDOHV��LQFUHDVLQJ�LQGXVWULDO�HPSOR\PHQW�E\�DERXW

����DQG�FRQWULEXWLQJ�WR�WKH�WUDGH�EDODQFH�D�VXP�VOLJKWO\�OHVV�WKDQ�WKH�HQWLUH�SULYDWH�VHFWRU

GHILFLW�LQ�WKH�FXUUHQW�DFFRXQW��,W�DGGHG������WR�*'3�LQ�LQFUHDVHG�SURGXFWLYLW\��HDFK�GROODU

RI�VXSSRUWHG�5	'�DGGLQJ�DQ�DGGLWLRQDO�������WR�*'3�DQG�HDUQLQJ�WKH�HFRQRP\�D�GLUHFW

DQQXDO�UHWXUQ�RI��������(OHFWURQLFV��EURDGO\�GHILQHG��UHFHLYHG�URXJKO\�KDOI�WKH�VXEVLGLHV

ZKLOH�DFFRXQWLQJ�IRU�QHDUO\�WZR�WKLUGV�RI�WKH�JDLQV��VPDOO�ILUPV�WKDW�UHFHLYHG�RQH�VL[WK�RI

WKH�VXEVLGLHV�FRQWULEXWHG�RYHU�D�TXDUWHU�RI�WKH�JDLQV�
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*URZLQJ� UHFRJQLWLRQ� RI� WKH� LPSRUWDQFH� RI� WHFKQRORJ\� DV� D� GHWHUPLQLQJ� IDFWRU� RI

HFRQRPLF�SHUIRUPDQFH�LV�OHDGLQJ�JRYHUQPHQWV�LQFUHDVLQJO\�WR�VHHN�SROLFLHV�WKDW�SURPRWH

LQYHVWPHQW� LQ� LQQRYDWLRQ�� ,VUDHO�ZDV� D�SLRQHHU� LQ� WKLV� UHJDUG�� KDYLQJ� SXUVXHG� DQ� DFWLYH

SROLF\�RI�SURPRWLQJ�LQGXVWULDO�UHVHDUFK�DQG�GHYHORSPHQW��5	'��IRU�WKH�ODVW�WKLUW\�\HDUV�

7KH� PDLQ� YHKLFOH� RI� WKLV� SROLF\� LV� WKH� /DZ� IRU� WKH� 3URPRWLRQ� RI� 5	'� LQ� ,QGXVWU\�

DGPLQLVWHUHG�E\�WKH�2IILFH�RI�WKH�&KLHI�6FLHQWLVW��0LQLVWU\�RI�,QGXVWU\�DQG�7UDGH��2&6��

,W� SURYLGHV� FRQWLQJHQW� PDWFKLQJ� JUDQWV� WR� VHOHFWHG� LQGXVWULDO� 5	'� SURMHFWV�� JHQHUDOO\

FRYHULQJ� ���� RI� DSSURYHG� H[SHQVHV�� ZKLFK� VXFFHVVIXO� SURMHFWV� UHSD\� LQ� UR\DOWLHV� RQ

VDOHV�� ,WV� H[SOLFLW� JRDOV� DUH� FUHDWLQJ� KLJK�TXDOLW\� MREV�� SURPRWLQJ� H[SRUWV� WR� UHGXFH� WKH

WUDGH�GHILFLW��DQG�IRVWHULQJ�SURGXFWLYLW\�DQG�JURZWK��,Q�WKLV�SDSHU�ZH�HVWLPDWH�WKH�LPSDFW

RI� VXEVLGL]HG�5	'�RQ� WKHVH� JRDOV�� IRFXVLQJ�RQ� WKH�SHULRG��������� GXULQJ�ZKLFK�2&6

SDLG�RXW��������PLOOLRQ�LQ�VXEVLGLHV�WR�������ILUPV�LQ�VXSSRUW�RI��������PLOOLRQ�RI�5	'��

2XU�DQDO\VLV�YLHZV�WKH�HIIHFW�RI�VXSSRUWHG�5	'�RQ�HFRQRPLF�SHUIRUPDQFH�DV�WKH

UHVXOW�RI�D�SURFHVV�LQ�ZKLFK�LQYHVWPHQW�LQ�5	'�EXLOGV�WHFKQRORJLFDO�FDSLWDO�WKDW�HQDEOHV

WKH�GHYHORSPHQW�RI�LQQRYDWLYH�SURGXFWV��6DOHV�RI�WKHVH�SURGXFWV�WKHQ�FUHDWH�MREV��LPSURYH

WKH�WUDGH�EDODQFH�DQG�LQFUHDVH�SURGXFWLYLW\�DQG�JURZWK��7ZR�QHZ�GDWD�VRXUFHV�VHUYH�XV�LQ

RXU�HPSLULFDO�DQDO\VLV�� WKH�2&6�SURMHFW�GDWDEDVH��FRQWDLQLQJ�IXOO�DGPLQLVWUDWLYH�GDWD�RQ

������������������������������������������������
��0RQHWDU\�GDWD�DUH�GHQRPLQDWHG�LQ�IL[HG������GROODUV��GDWD�IURP�RWKHU�\HDUV�ZHUH�FRQYHUWHG�WR������SULFHV
XVLQJ�WKH�,VUDHO�&3,�LQGH[��DQG�WKHQ�FRQYHUWHG�WR�GROODUV�XVLQJ�WKH�DYHUDJH�H[FKDQJH�UDWH�IRU�WKDW�\HDU��7KH
SURJUDP�LV�YHU\� ODUJH� LQ� UHODWLRQ� WR� WKH�HFRQRPLF�DFWLYLW\� WKDW� LW� VXSSRUWV�� ,Q�������5	'�H[SHQGLWXUHV� LQ
PDQXIDFWXULQJ�WRWDOHG������PLOOLRQ��&%6���������ZKLOH�JURVV�2&6�SD\PHQWV�WKURXJK�WKLV�SURJUDP�HTXDOHG
�����PLOOLRQ��DQG�WKH�JRYHUQPHQW¶V�VKDUH��QHW�RI�UR\DOWLHV�UHFHLYHG�RQ�SDVW�VXEVLGLHV��HTXDOHG������PLOOLRQ�
2&6�DOVR�IXQGV�LQGXVWULDO�5	'�WKURXJK�VHYHUDO�QHZHU�VXSSRUW�SURJUDPV�RXWVLGH�WKH�VFRSH�RI�WKLV�VWXG\²
SULPDULO\� D� WHFKQRORJLFDO� LQIUDVWUXFWXUH� SURJUDP� IRU� FRQVRUWLD�� D� WHFKQRORJLFDO� LQFXEDWRUV� SURJUDP�� DQG
VSHFLDO� IXQGV� IRU� LQWHUQDWLRQDO� FRRSHUDWLRQ²� WRWDOLQJ� ����PLOOLRQ� LQ� ������7KH�PHWHRULF� ULVH� RI� ,VUDHO¶V
KLJK�WHFK�VHFWRU�LQ�UHFHQW�\HDUV�KDV�OHG�WR�GHPDQG�IRU�VXEVLGLHV�RXWVWULSSLQJ�EXGJHW�JURZWK��DQG�HIIHFWLYH
VXEVLG\�UDWHV�KDYH�IDOOHQ�LQ�UHFHQW�\HDUV��HVSHFLDOO\�IRU�ODUJHU�ILUPV�
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DOO�SURMHFWV�VXEPLWWHG�IRU�VXSSRUW�LQ�WKH�SHULRG�VWXGLHG��ZKLFK�ZH�FODVVLILHG�E\�ILUP�VL]H

DQG�LQGXVWULDO�VHFWRU��DQG�VSHFLDOO\�GHVLJQHG�TXHVWLRQQDLUHV�DGPLQLVWHUHG�E\�WKH�UHVHDUFK

WHDP� WR� D� VDPSOH� RI� ILUPV� UDQGRPO\� GUDZQ� IURP� WKH� 2&6� GDWDEDVH��:H� HVWLPDWH� WKH

HFRQRPLF� LPSDFW�RI� VXSSRUWHG�5	'�E\� ILUVW� UHJUHVVLQJ� VDOHV� RQ� �ODJJHG�� WHFKQRORJLFDO

FDSLWDO� IRU� RXU� UDQGRP� VDPSOH� RI� ILUPV²LQ� WKH� DJJUHJDWH� DQG� FODVVLILHG� E\� VHFWRU� DQG

VL]H²WR�HVWLPDWH�WKH�PDUJLQDO�HIIHFW�RI�5	'�RQ�VDOHV��:H�WKHQ�PXOWLSO\�WRWDO�VXSSRUWHG

5	'�E\� LWV�PDUJLQDO�HIIHFW�RQ�VDOHV� WR�REWDLQ�DQ�HVWLPDWH�RI� WKH� WRWDO� VDOHV� WKDW� GHULYH

IURP�VXSSRUWHG�5	'��XVH� LQGXVWU\�GDWD� WR�GHULYH�³FRQWULEXWLRQ�FRHIILFLHQWV´� WKDW�JDXJH

WKH�PDUJLQDO�LPSDFW�RI�VDOHV�RQ�GLIIHUHQW�SHUIRUPDQFH�LQGLFDWRUV��DQG�FDOFXODWH�WKH�RYHUDOO

LPSDFW� RI� VXSSRUWHG�5	'�RQ� SHUIRUPDQFH� E\�PXOWLSO\LQJ� WKH� VDOHV� HVWLPDWHV� E\� WKHVH

FRHIILFLHQWV�� 7KLV� PHWKRGRORJ\� GHSDUWV� IURP� HDUOLHU� HIIRUWV� LQ� RQH� LPSRUWDQW� UHJDUG�

ZKHUH�SUHYLRXV�HIIRUWV�ODUJHO\�DVVXPHG�D�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ�ZLWK�XQLWDU\

HODVWLFLW\� RI� VXEVWLWXWLRQ� EHWZHHQ� 5	'� VHUYLFHV� DQG� RWKHU� IDFWRU� LQSXWV�� ZH� DVVXPH� D

KLHUDUFK\� RI� SURGXFWLRQ� LQ� ZKLFK� 5	'� LV� DQ� HQDEOLQJ� IDFWRU� IRU� ZKLFK� ILUPV� FDQQRW

VXEVWLWXWH�³FRQYHQWLRQDO´�IDFWRUV�RI�SURGXFWLRQ��

2XU�SULQFLSDO�ILQGLQJV�LQGLFDWH�WKDW�WKH�FRQWULEXWLRQ�RI�2&6�VXSSRUWHG�UHVHDUFK�WR

WKH� HFRQRP\� ZDV� LQGHHG� VXEVWDQWLDO� LQ� ERWK� DEVROXWH� DQG� UHODWLYH� WHUPV�� 7KH� ������

PLOOLRQ� RI� VXSSRUWHG�5	'�JHQHUDWHG� HVWLPDWHG� VDOHV� RI� RYHU� ��������PLOOLRQ�� FUHDWLQJ

�������� MRE�\HDUV²URXJKO\� ���� RI� LQGXVWULDO� HPSOR\PHQW²DQG� FRQWULEXWLQJ� DOPRVW

��������PLOOLRQ� WR� WKH� EDODQFH� RI�PHUFKDQGLVH� WUDGH�� MXVW� VOLJKWO\� OHVV� WKDQ� WKH� SULYDWH

������������������������������������������������
��6HH�*ULOLFKHV��������IRU�D�FRPSUHKHQVLYH�H[SRVLWLRQ�DQG�QXPHURXV�UHIHUHQFHV�RQ�WKH�VWDQGDUG�DSSURDFK�
7ZR�UHFHQW�H[DPSOHV�RI� LWV�DSSOLFDWLRQ� WR� ,VUDHOL�GDWD�DUH�%UHJPDQ�DQG�0DURP��������DQG�*ULOLFKHV�DQG
5HJHY���������2XU�GLVWLQFWLRQ�EHWZHHQ�URXWLQH�SURGXFWLRQ�DQG�LQQRYDWLYH�DFWLYLWLHV�GUDZV�RQ�6FKXPSHWHU¶V
�������FRQFHSWXDO� IUDPHZRUN��)RU� IXUWKHU�HODERUDWLRQ�RI� WKLV�DSSURDFK� LQ�RWKHU�FRQWH[WV�VHH��H�J���1HOVRQ
DQG�:LQWHU��������DQG�-XVWPDQ�DQG�7HXEDO��������
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VHFWRU�GHILFLW� LQ� WKH� FXUUHQW� DFFRXQW� LQ� WKDW�SHULRG��(DFK�GROODU�RI�5	'� LQFUHDVHG� WRWDO

IDFWRU� SURGXFWLYLW\� E\� DQ� DGGLWLRQDO� ������� DQQXDOO\� FRQWULEXWLQJ� ����� RI� *'3� RQ

DYHUDJH��DQG� HDUQLQJ� D�GLUHFW� DQQXDO� UHWXUQ�RI������� IRU� WKH� HFRQRP\��(OHFWURQLFV� DQG

FRPPXQLFDWLRQ� DQG� DXWRPDWLRQ� DQG� FRQWURO� HTXLSPHQW� UHFHLYHG� URXJKO\� KDOI� WKH

VXEVLGLHV�ZKLOH�JHQHUDWLQJ�QHDUO\�WZR�WKLUGV�RI�WKH�JDLQV��6PDOO�ILUPV�UHFHLYLQJ�RQH�VL[WK

RI�WKH�VXEVLGLHV�FRQWULEXWHG�RYHU�D�TXDUWHU�RI�WKH�JDLQV��7KLV�UHIOHFWV�WKH�LPSRUWDQW�UROH�RI

HOHFWURQLFV� DQG� FRPPXQLFDWLRQ� DQG� DXWRPDWLRQ� DQG� FRQWURO� HTXLSPHQW� LQ� ,VUDHO¶V

KLJK�WHFK�UHYROXWLRQ��DQG�WKH�ODUJH�UHODWLYH�FRQWULEXWLRQ�RI�VPDOO�ILUPV��

7KH� VWUXFWXUH� RI� WKH� SDSHU� LV� DV� IROORZV�� 6HFWLRQ� �� SUHVHQWV� WKH� FRQFHSWXDO

IUDPHZRUN�� 6HFWLRQ� �� GHVFULEHV� WKH� SRSXODWLRQ� RI� ILUPV�� GDWD� VRXUFHV� DQG� VDPSOLQJ

SURFHGXUHV��6HFWLRQ���SUHVHQWV�RXU�PDLQ�ILQGLQJV��DQG�6HFWLRQ���FRQFOXGHV�

���&21&(378$/�)5$0(:25.

:H� GHVFULEH� WKH� HFRQRPLF� FRQWULEXWLRQ� RI� 5	'� DV� WKH� UHVXOW� RI� D� SURFHVV� LQ� ZKLFK

LQYHVWPHQW� LQ� 5	'� EXLOGV� WHFKQRORJLFDO� FDSLWDO�� ZKLFK� OHDGV� WR� WKH� GHYHORSPHQW� RI

LQQRYDWLYH� SURGXFWV�� 7KHVH� SURGXFWV� RSHQ� QHZ� PDUNHWV� DQG� JHQHUDWH� VDOHV�� PRVWO\� LQ

������������������������������������������������
��:H� KDG� LQWHQGHG� RULJLQDOO\� DOVR� WR� JDXJH� WKH� DPRXQW� RI� 5	'� WKDW� ZRXOG� QRW� KDYH� EHHQ� XQGHUWDNHQ
ZLWKRXW�2&6�VXSSRUW��LWV�³DGGLWLRQDOLW\´��EXW�ZHUH�QRW�DEOH�WR�FRQVWUXFW�D�VXLWDEOH�FRQWURO�JURXS��7KH�IHZ
FRPSDUDEOH� ILUPV� WKDW� GLG� QRW� UHFHLYH� 5	'� VXSSRUW� GXULQJ� WKH� SHULRG� LQ� TXHVWLRQ� ZHUH� XQZLOOLQJ� WR
FRRSHUDWH�ZLWK�WKH�VWXG\���ILUPV�WKDW�UHFHLYHG�VXSSRUW�ZHUH�VWURQJO\�XUJHG�WR�FRRSHUDWH�E\�2&6���3URMHFW
OHYHO�GDWD�ZLWKLQ�ILUPV�WKDW�UHFHLYHG�VXSSRUW�PLJKW�KDYH�DOORZHG�XV�WR�XVH�XQVXSSRUWHG�SURMHFWV�DV�D�FRQWURO
JURXS��EXW�ZHUH�JHQHUDOO\�XQUHOLDEOH�DQG�LQVXIILFLHQW�IRU�RXU�SXUSRVHV��LQ�DGGLWLRQ�WR�REMHFWLYH�GLIILFXOWLHV�
ILUPV� KDG� DQ� LQWHUHVW� LQ� PDQLSXODWLQJ� SURMHFW� GHILQLWLRQV� VR� DV� WR� PLQLPL]H� UR\DOW\� REOLJDWLRQV�� �:H
HODERUDWH�RQ� WKLV� LQ� WKH�QH[W� VHFWLRQ���.OHWWH�HW�DOO�� �������VXUYH\� WKH�VFDQW�HYLGHQFH�RQ�DGGLWLRQDOLW\�DQG
GLVFXVV�WKH�PHWKRGRORJLFDO�GLIILFXOWLHV�LQYROYHG�LQ�LWV�PHDVXUHPHQW��$V�D�SDUWLDO�VXEVWLWXWH��ZH�FDOFXODWHG
UHODWLYH�H[�DQWH�PHDVXUHV�RI�WKH�LPSDFW�RI�2&6�DVVLVWDQFH�RQ�WKH�GHFLVLRQ�WR�LPSOHPHQW�5	'��EDVHG�RQ�WKH
SUHVHQFH�RI�PDUNHW� IDLOXUHV��7KH�PHDVXUHV�RI�PDUNHW� IDLOXUH�ZH�GHULYHG� IRU� WKLV�SXUSRVH� UHIOHFW� OHYHOV� RI
WHFKQRORJLFDO�ULVN��FRPPHUFLDO�ULVN��OLTXLGLW\�FRQVWUDLQWV�DQG�SRVLWLYH�H[WHUQDOLWLHV��WKH\�DOORZ�FRPSDULVRQ
EHWZHHQ� VHFWRUV� DQG� VL]H� JURXSV�� DQG� SURYLGH� EHQFKPDUNV� WKDW� FDQ� EH� XVHG� LQ� IXWXUH� VFUHHQLQJ� RI� 5	'
SURMHFWV��IRU�IXUWKHU�GHWDLOV�VHH�-XVWPDQ�HW�DO���������DYDLODEOH�RQ�UHTXHVW��
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IRUHLJQ�PDUNHWV�� ZKLFK� LQFUHDVH� GRPHVWLF� HPSOR\PHQW�� LPSURYH� WKH� WUDGH� EDODQFH� DQG

UDLVH� WRWDO� IDFWRU� SURGXFWLYLW\�� 7R� FDOFXODWH� WKLV� FRQWULEXWLRQ�� ZH� ILUVW� HVWLPDWH� WKH

TXDQWLWDWLYH�UHODWLRQ�EHWZHHQ�WKH�VWRFN�RI� WHFKQRORJLFDO�FDSLWDO�DQG�VDOHV��EDVHG�RQ�GDWD

IURP�RXU�VDPSOH�RI�ILUPV��:H�WKHQ�PXOWLSO\�WRWDO�VXSSRUWHG�5	'�E\�LWV�PDUJLQDO�HIIHFW

RQ�VDOHV�WR�REWDLQ�DQ�HVWLPDWH�RI�WKH�WRWDO�VDOHV�WKDW�GHULYH�IURP�VXSSRUWHG�5	'���1H[W�

XVLQJ�LQGXVWU\�GDWD��ZH�GHULYH�D�VHW�RI�³FRQWULEXWLRQ�FRHIILFLHQWV´�WKDW�JDXJH�WKH�PDUJLQDO

LPSDFW�RI�VDOHV�RQ�HPSOR\PHQW��WKH�WUDGH�EDODQFH�DQG�SURGXFWLYLW\��)LQDOO\�� WR�FDOFXODWH

WKH�RYHUDOO�HFRQRPLF�LPSDFW�RI�VXSSRUWHG�5	'�ZH�PXOWLSO\�WKH�WRWDO�VDOHV�HVWLPDWHV�E\

WKH�FRQWULEXWLRQ�FRHIILFLHQWV�

2XU�HVWLPDWHV�RI�WKH�HIIHFW�RI�5	'�RQ�VDOHV�DUH�EDVHG�RQ�WKUHH�FHQWUDO�SUHPLVHV�

7KH� ILUVW� LV� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ�5	'� DQG� VDOHV� FDQ� RQO\� EH�PHDVXUHG� DW� WKH

HQWHUSULVH�OHYHO�DQG�QRW�DW�WKH�SURMHFW�OHYHO��:KLOH�WKH�WZR�RIWHQ�FRLQFLGH�LQ�VPDOO�ILUPV�

LQ�ODUJHU�PXOWL�SURMHFW�ILUPV�WKH�UHODWLRQVKLSV�DPRQJ�SURMHFWV�DUH�WRR�FRPSOH[�WR�VHSDUDWH

WKHLU� GLIIHUHQW� FRVWV� DQG� EHQHILWV�� NQRZ�KRZ� JDLQHG� LQ� FXUUHQW� SURMHFWV� GUDZV� RQ

NQRZ�KRZ� JDLQHG� IURP� SUHYLRXV� SURMHFWV�� VSLOOV� RYHU� LQWR� SDUDOOHO� SURMHFWV�� DQG

FRQWULEXWHV� WR� IXWXUH� SURMHFWV��� 0RUHRYHU�� WKHUH� LV� QR� VWDQGDUG� V\VWHP� RI� SURMHFW

DFFRXQWLQJ�� DV� SURMHFW�OHYHO� DFFRXQWV� DUH� QRW� H[WHUQDOO\� UHTXLUHG� H[FHSW� IRU� 2&6

SXUSRVHV�� DQG� ILUPV� KDG� VWURQJ� LQFHQWLYHV� WR� PDQLSXODWH� SURMHFW� GHILQLWLRQV� VR� DV� WR

PLQLPL]H�UR\DOW\�REOLJDWLRQV� WR�2&6���7KHUHIRUH�ZH�PHDVXUH� WKH�PDUJLQDO�FRQWULEXWLRQ

RI�5	'�WR�VDOHV�DW�WKH�HQWHUSULVH�OHYHO�DQG�QRW�DW�WKH�SURMHFW�OHYHO�

$� VHFRQG�� UHODWHG� SUHPLVH� LV� WKDW� 5	'� HQWHUV� WKH� SURGXFWLRQ� IXQFWLRQ� QRW� DV� D

������������������������������������������������
��7KLV�LV�ZLGHO\�GRFXPHQWHG��5RQ���������H�J���GHVFULEHV�SURMHFW�VSLOORYHUV�LQ�DQ�,VUDHOL�FKHPLFDO�FRPSDQ\�
��:KHQ�SURMHFWV�DUH�QDUURZO\�GHILQHG��DV�WKH\�ZHUH�LQ�WKH�HDUO\�\HDUV�RI�WKH�VWXG\��ILUPV�KDG�DQ�LQFHQWLYH�WR
GHFODUH�WKDW�VXSSRUWHG�SURMHFWV�RQ�WKH�EULQN�RI�VXFFHVV�KDG�³IDLOHG´��DQG�WKHQ�FRQWLQXH�WKHLU�GHYHORSPHQW�DV
³QHZ´�XQVXSSRUWHG�SURMHFWV�WKDW�GR�QRW�FDUU\�DQ�REOLJDWLRQ�WR�SD\�UR\DOWLHV�
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IORZ�EXW�DV�D�VWRFN�RI�WHFKQRORJLFDO�FDSLWDO��*ULOLFKHV���������LPSOLFLW�LQ�RXU�REVHUYDWLRQ

WKDW�SUHVHQW�VDOHV�DUH�LQIOXHQFHG�E\�SDVW�5	'��DQG�FXUUHQW�5	'�ZLOO�DIIHFW�IXWXUH�VDOHV�

7ZR�SDUDPHWHUV�GHWHUPLQH�RXU�FRQYHUVLRQ�RI�5	'�LQYHVWPHQW�IORZV�LQWR�FDSLWDO�VWRFNV�

WKH�LQLWLDO�WLPH�ODJ�EHWZHHQ�LQYHVWPHQW�LQ�5	'�DFWLYLWLHV�DQG�WKH�UHDOL]DWLRQ�RI�VDOHV��DQG

WKH� �FRQVWDQW�� UDWH� RI� GHSUHFLDWLRQ� RI� NQRZ�KRZ� JDLQHG� WKURXJK� 5	'�� �:H� FRPSDUHG

WKUHH� GLIIHUHQW� WLPH� ODJV�� QR� ODJ�� D� RQH�\HDU� ODJ�� DQG� D� WZR�\HDU� ODJ�� DQG� IRXQG� WKH\

SURGXFHG� JHQHUDOO\� VLPLODU� UHVXOWV�� :H� SUHIHUUHG� WKH� RQH�\HDU� ODJ� EHFDXVH� RI� WKH

VLPXOWDQHLW\�LPSOLHG�LI�QR�ODJ�LV�WDNHQ��DQG�EHFDXVH�WKH�WZR�\HDU�ODJ�VXEVWDQWLDOO\�UHGXFHG

WKH� QXPEHU� RI� REVHUYDWLRQV� DQG� LQFUHDVHG� WKH� YDULDQFH� RI� WKH� HVWLPDWHV��:H� DOVR� WULHG

GLIIHUHQW�UDWHV�RI�GHSUHFLDWLRQ�DQG�IRXQG�WKH�UHVXOWV�WR�EH�UREXVW�WR�YDULDWLRQ�EHWZHHQ����

DQG� ����� 7KH� HVWLPDWHV� UHSRUWHG� LQ� 6HFWLRQ� �� DUH� EDVHG� RQ� DQ� DQQXDO� UDWH� RI� ����� D

UHODWLYHO\�UDSLG�UDWH�WKDW�PLUURUV�WKH�VKRUW�SURGXFW�F\FOHV�RI�WKH�HOHFWURQLFV�DQG�VRIWZDUH

WHFKQRORJLHV�WKDW�GRPLQDWH�,VUDHOL�5	'��LW�JHQHUDOO\�\LHOGHG�D�JRRG�ILW��

�2XU�WKLUG�SUHPLVH�UHSUHVHQWV�D�GHSDUWXUH�IURP�WUDGLWLRQDO�HFRQRPHWULF�DQDO\VHV�RI

WKH� FRQWULEXWLRQ�RI�5	'� WR� LQGXVWULDO� SURGXFWLRQ��$V�ZH� IRFXV� RQ� LQQRYDWLRQ�LQWHQVLYH

LQGXVWULHV� LQ� ZKLFK� WKH� UROH� RI� WHFKQRORJLFDO� FDSLWDO� LQ� FUHDWLQJ� GHPDQG� IRU� D� ILUP¶V

RXWSXW�LV�SUHGRPLQDQW��ZH�DVVXPH�QR�VLJQLILFDQW�VXEVWLWXWLRQ�EHWZHHQ�5	'�VSHQGLQJ�DQG

³FRQYHQWLRQDO´� ODERU�� FDSLWDO� DQG�PDWHULDO� LQSXWV� HPSOR\HG� LQ� SURGXFWLRQ�� ,QVWHDG�� ZH

SRVLW�D�KLHUDUFK\�RI�IXQFWLRQV�LQ�ZKLFK�5	'�LV�DQ�HQDEOLQJ�IDFWRU�IRU�ZKLFK�ILUPV�FDQQRW

VXEVWLWXWH� FRQYHQWLRQDO� IDFWRUV� RI� SURGXFWLRQ��� )RUPDOO\�� WKLV� LV� UHSUHVHQWHG� E\� D

SURGXFWLRQ�IXQFWLRQ�WKDW�DVVXPHV�]HUR�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�WKH�WZR�W\SHV�RI

������������������������������������������������
��7KLV�LPSOLHV�D�³KDOI�OLIH´�RI�WZR�\HDUV�EH\RQG�WKH�RQH�\HDU�ODJ��*ULOLFKHV�DQG�5HJY��������XVH�D�UDWH�RI
����IRU�WKHLU�VWXG\�RI�5	'�LQ����������EXW�UHPDUN�WKDW�GHSUHFLDWLRQ�PD\�KDYH�DFFHOHUDWHG�LQ�WKH�ODWHU�\HDUV�
��7KH�FRPPRQO\�XVHG�&REE�'RXJODV�IXQFWLRQ�LPSOLHV�XQLWDU\�HODVWLFLW\�RI�VXEVWLWXWLRQ�
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SURGXFWLRQ�IDFWRUV��,W�KDV�WKH�JHQHUDO�IRUP�

<�� ��PLQ�^�J���5������I���/��.��0���`

ZKHUH� <� UHSUHVHQWV� VDOHV�� 5� UHSUHVHQWV� WKH� VWRFN� RI� 5	'� FDSLWDO�� DQG� /�� .�� DQG� 0

UHSUHVHQW� FRQYHQWLRQDO� IDFWRUV� XVHG� LQ� SURGXFWLRQ� �DQG� QRW� LQ� 5	'��� 7KH� IXQFWLRQ� J

GHWHUPLQHV�WKH�PDUJLQDO�FRQWULEXWLRQ�RI�D�GROODU�RI�5	'�WR�WKH�FUHDWLRQ�RI�D�PDUNHW�IRU

WKH�RXWSXW�RI�WKH�HQWHUSULVH��ZKLOH�WKH�IXQFWLRQ�I�LV�WKH�SURGXFWLRQ�IXQFWLRQ�WKDW�FRQYHUWV

LQSXW� IDFWRUV� LQWR� ILQDO� JRRGV��ZKHQ� WKHUH� LV�D�PDUNHW� IRU� WKHVH� JRRGV��7KLV� OHDGV�XV� WR

HVWLPDWH�WKH�PDUJLQDO�HIIHFW�RI�5	'�RQ�VDOHV�E\�UHJUHVVLQJ�VDOHV�RQ�ODJJHG�WHFKQRORJLFDO

FDSLWDO�DORQH��:H�DOORZ�IRU�GLIIHUHQW�HIIHFWV�LQ�GLIIHUHQW�LQGXVWULHV�DQG�HVWLPDWH�D�VHSDUDWH

IXQFWLRQ�IRU�HDFK�VHFWRU��DV�ZHOO�DV�VHSDUDWH�IXQFWLRQV�IRU�³ODUJH´�DQG�³VPDOO´�ILUPV�ZKHUH

VL]H�LV�PHDVXUHG�E\�WHFKQRORJLFDO�FDSLWDO��7KHQ�ZH�EUHDN�GRZQ�WRWDO�VXSSRUWHG�5	'�E\

VHFWRU� DQG� VL]H�� DQG� PXOWLSO\� WRWDO� 5	'� DQG� WKH� YDULRXV� VXEWRWDOV� E\� WKHLU� UHVSHFWLYH

PDUJLQDO�HIIHFWV�RQ�VDOHV�WR�REWDLQ�HVWLPDWHV�RI�VDOHV�WKDW�GHULYH�IURP�VXSSRUWHG�5	'²LQ

WRWDO�DQG�IRU�VXEJURXSV�

:H� XVH� DYHUDJH� LQGXVWU\� GDWD� WR� HVWLPDWH� WKH� ³FRQWULEXWLRQ� FRHIILFLHQWV´�

LPSOLFLWO\�DVVXPLQJ�WKDW� WKH�PDUJLQDO�FRQWULEXWLRQV�RI�VDOHV� WR�HPSOR\PHQW�� WKH�EDODQFH

RI�WUDGH�DQG�SURGXFWLYLW\�DUH�FRQVWDQW��DW�OHDVW�ZLWKLQ�VHFWRUV��7KH�FRQWULEXWLRQ�RI�D�GROODU

RI�VDOHV�WR�HPSOR\PHQW�LV�PHDVXUHG�E\�WKH�ODERU�WR�VDOHV�UDWLR²WKH�LQYHUVH�RI�VDOHV�SHU

HPSOR\HG� SHUVRQ�� 7KH� FRQWULEXWLRQ� RI� D� GROODU� RI� VDOHV� WR� WKH� EDODQFH� RI� SD\PHQWV� LV

PHDVXUHG� E\� WKH� SHUFHQWDJH� RI� � ³ORFDO� YDOXH� DGGHG´�� L�H��� WKH� YDOXH� RI� H[SRUWV� QHW� RI

LPSRUWHG�IDFWRU�LQSXWV��7KH�FRQWULEXWLRQ�RI�D�GROODU�RI�VDOHV�WR�WRWDO�IDFWRU�SURGXFWLYLW\�LV
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PHDVXUHG� E\� WKH� SHUFHQWDJH� RI� ³QHW� HFRQRPLF� VXUSOXV´²WKH� YDOXH� RI� RXWSXW� QHW� RI

VWDQGDUG�SD\PHQWV�WR�IDFWRUV�LQSXWV��ZH�HODERUDWH�RQ�WKLV�EHORZ��

)LQDOO\��WR�FDOFXODWH�WKH�WRWDO�FRQWULEXWLRQ�WR�HPSOR\PHQW��WKH�EDODQFH�RI�WUDGH�DQG

SURGXFWLYLW\� RI� WKH� 5	'� VXSSRUWHG� E\� 2&6� LQ� WKH� SHULRG� ��������� ZH� PXOWLSO\� RXU

HVWLPDWHV� RI� VDOHV� LQGXFHG� E\� VXSSRUWHG� 5	'� E\� WKHLU� UHVSHFWLYH� FRQWULEXWLRQ

FRHIILFLHQWV�� ,Q� DGGLWLRQ��ZH� FDOFXODWH� FRQWULEXWLRQ� SHU� GROODU� RI� 5	'� DQG� SHU� VXEVLG\

GROODU��RYHUDOO�DQG�ZLWKLQ�VHFWRU�DQG�VL]H�JURXSLQJV�

���3238/$7,21�2)�7+(�678'<�$1'�'$7$�6285&(6

7ZR�SULQFLSDO�GDWD�VRXUFHV�DUH�XVHG�LQ�WKH�VWXG\��7KH�ILUVW� LV� WKH�2&6�SURMHFW�GDWDEDVH�

FRQWDLQLQJ� IXOO� DGPLQLVWUDWLYH� GDWD� RQ� DOO� SURMHFWV� VXEPLWWHG� IRU� VXSSRUW� LQ� ���������

LQFOXGLQJ�UHVHDUFK�EXGJHWV��VXEVLGLHV�UHFHLYHG�DQG�UR\DOWLHV�SDLG��VXPPDUL]HG�LQ�7DEOH���

7DEOH����6XPPDU\�RI�2&6�$FWLYLW\���������

\HDU
QHZ�ILUPV
UHFHLYLQJ
VXSSRUW

QHZ�SURMHFWV
VXSSRUWHG

WRWDO�5	'
DSSURYHG�IRU
VXSSRUW


WRWDO
VXEVLGLHV
SDLG�RXW


���� ��� ��� ���� ����
���� ��� ��� ���� ����
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���� ��� ��� ���� ����
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WRWDO ����� ����� ������ ������

� 
&RQVWDQW������GROODUV��PLOOLRQV�

������������������������������������������������
���7KH�VWXG\�ZDV�RULJLQDOO\�DLPHG�DW�WKH�SHULRG���������EXW�GDWD�IRU���������ZHUH�GLIILFXOW�WR�FRPSDUH�WR
ODWHU�GDWD�EHFDXVH�RI�WKH�VWDELOL]DWLRQ�SODQ�LQLWLDWHG�LQ������DQG�D�VKLIW�IURP�ILVFDO�WR�FDOHQGDU�\HDUV�
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7R� WKHVH� GDWD� ZH� DGGHG� D� FODVVLILFDWLRQ� E\� ILUP� VL]H� DQG� LQGXVWULDO� VHFWRU�� 7DEOH� �

SUHVHQWV�WKH�GLVWULEXWLRQ�RI�VXEVLGLHV�E\�VL]H�FDWHJRU\�DQG�\HDU��7KH�VL]H�UHODWHG�YDULDEOH

XQLYHUVDOO\� DYDLODEOH� LQ� WKH�2&6� GDWDEDVH�ZDV� WKH� WRWDO� 5	'� VXSSRUW� UHFHLYHG� E\� WKH

ILUP�� ZKLFK� ZH� GLYLGHG� LQWR� IRXU� FDWHJRULHV�� OHVV� WKDQ� ���������� �����������PLOOLRQ�

������PLOOLRQ��DQG�RYHU�����PLOOLRQ��:KHUH� WKH�GLVWULEXWLRQ�RI� IXQGV� LV�KLJKO\� VNHZHG

WRZDUGV�WKH�ODUJHU�VL]H�FDWHJRULHV��WKH�GLVWULEXWLRQ�RI�WKH�QXPEHU�RI�ILUPV�LQ�HDFK�FDWHJRU\

LV� VNHZHG� LQ� WKH�RSSRVLWH�GLUHFWLRQ�� WKH� VPDOOHVW� VL]H� FDWHJRU\� DFFRXQWV� IRU�����RI� WKH

ILUPV�� WKH� QH[W� ODUJHVW� ����� WKH� QH[W� ODUJHVW� ����� DQG� WKH� ODUJHVW� VL]H� MXVW� ���� RU� ��

ILUPV��7KXV����ILUPV�UHFHLYHG�RYHU�KDOI�RI�2&6�VXSSRUW�IRU�5	'�

7DEOH����'LVWULEXWLRQ�RI�6XEVLGLHV��E\�<HDU�DQG�7RWDO�6XEVLGLHV�5HFHLYHG

\HDU ���������� ������������ ������PLOOLRQ ����PLOOLRQ�� WRWDO�SDLG


���� ���� ����� ����� ����� ����

���� ���� ����� ����� ����� ����

���� ���� ����� ����� ����� ����

���� ���� ���� ����� ����� ����

���� ���� ����� ����� ����� ����

���� ���� ���� ����� ����� ����

���� ���� ����� ����� ����� ����

���� ���� ����� ����� ����� ����

WRWDO ���� ����� ����� ����� ������


�&RQVWDQW������GROODUV��PLOOLRQV�

7KH�2&6�GDWDEDVH�ZDV�DOVR�FODVVLILHG�E\�LQGXVWULDO�VHFWRUV��XVLQJ�D�FODVVLILFDWLRQ

EDVHG�RQ�WKH�,VUDHO�&HQWUDO�%XUHDX�RI�6WDWLVWLFV��&%6��V\VWHP��DGDSWHG�WR�WKH�GLVWULEXWLRQ

RI� ILUPV� UHFHLYLQJ� 2&6� VXSSRUW�� 7DEOH� �� VXPPDUL]HV� WKH� GLVWULEXWLRQ� RI� VXEVLGLHV� E\
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LQGXVWULDO�VHFWRU�DQG�\HDU��,W�KLJKOLJKWV�WKH�VWUXFWXUDO�FKDQJH�WKDW�,VUDHO¶V�KLJK�WHFKQRORJ\

VHFWRU�XQGHUZHQW�LQ�WKH�SHULRG�RI�WKH�VWXG\��D�VKDUS�GHFOLQH�LQ�WKH�PLOLWDU\�LQGXVWULHV�DQG

D�VKDUSHU�ULVH�LQ�HOHFWURQLF�DQG�FRPPXQLFDWLRQV�HTXLSPHQW�IRU�WKH�FLYLOLDQ�PDUNHW��DQG�LQ

SURJUDPPLQJ� DQG� VRIWZDUH�� &RPSDUHG� ZLWK� RWKHU� FRXQWULHV�� WKH� VKDUH� RI� WKH� FKHPLFDO

LQGXVWU\�LQ�5	'�DFWLYLW\�LQ�,VUDHO�LV�GLVSURSRUWLRQDWHO\�VPDOO��DQG�WKLV�LV�DOVR�UHIOHFWHG�LQ

WKH�GLVEXUVHPHQW�RI�VXEVLGLHV�

7DEOH����'LVWULEXWLRQ�RI�6XEVLGLHV��E\�<HDU�DQG�,QGXVWULDO�6HFWRU

��������������������������������

������������������������$XWRPDWLRQ�DQG
&RQWURO

����������������3URJUDPPLQJ�DQG
6RIWZDUH

������������������������0HGLFDO�,QGXVWULHV

������������������������(OHFWURQLFV�DQG
&RPPXQLFDWLRQV

����������������&KHPLFDOV�DQG
0DWHULDOV

�����������������������0LOLWDU\
(TXLSPHQW

������������������2WKHU�,QGXVWULHV�

��������������������������������WRWDO

4XHVWLRQQDLUHV�DGPLQLVWHUHG�E\�WKH�UHVHDUFK�WHDP�WR�D�VDPSOH�RI�ILUPV�UDQGRPO\

GUDZQ�IURP�WKH�2&6�GDWDEDVH�DUH�D�VHFRQG�VRXUFH�RI�GDWD�IRU�WKH�VWXG\��+HUH�ZH�XVH�RQO\

DQQXDO� ILUP�OHYHO� GDWD� RQ� VDOHV� DQG� 5	'� VSHQGLQJ� IURP� WKH� TXHVWLRQQDLUHV�� ZKLFK

FRQWDLQ�PXFK�DGGLWLRQDO�LQIRUPDWLRQ�RQ�GLIIHUHQW�WHFKQRORJLFDO��FRPPHUFLDO��PDQDJHULDO

DQG� ILQDQFLDO� DVSHFWV�RI� WKH� LQQRYDWLRQ�SURFHVV���2XU�RULJLQDO� VDPSOH�GHVLJQ� FRPSULVHG

������������������������������������������������
��7KLV�LQIRUPDWLRQ�ZDV�XVHG�IRU�GHVFULSWLYH�SXUSRVHV�DQG�WR�EXLOG�PDUNHW�IDLOXUH�LQGLFHV��IXUWKHU�GHWDLOV�DUH
LQ�-XVWPDQ�DW�DO���������
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����ILUPV�WKDW�UHFHLYHG�2&6�VXSSRUW�����WKDW�UHTXHVWHG�VXSSRUW�EXW�UHFHLYHG�QRQH��DQG���

WKDW�ZHUH�HOLJLEOH�IRU�VXSSRUW�EXW�GLG�QRW�UHTXHVW�DQ\��7KHVH�SURSRUWLRQV�UHIOHFW�WKH�ZLGH

FRYHUDJH� RI� WKH� 2&6� VXEVLG\� SURJUDP�� WKH� YDVW� PDMRULW\� RI� KLJK�WHFKQRORJ\� ILUPV� LQ

,VUDHO�UHFHLYHG�VRPH�VXSSRUW�IURP�WKH�SURJUDP��7KH�VDPSOLQJ�RI�WKH�����ILUPV�IURP�WKH

2&6� GDWDEDVH� ZDV� GHVLJQHG� WR� VDWLVI\� ERWK� VL]H� DQG� VHFWRU� FULWHULD�� :H� VWUDWLILHG� RXU

VDPSOH� E\� WRWDO�2&6� VXSSRUW� UHFHLYHG�� DFFRUGLQJ� WR� WKH� IRXU� VL]H� FDWHJRULHV� GHVFULEHG

DERYH��DQG�FKRVH�VDPSOLQJ�UDWLRV�WKDW�UHIOHFW�WKH�GLVSURSRUWLRQDWH�VKDUH�RI�IXQGV�UHFHLYHG

E\�ODUJHU�ILUPV�������LQ�WKH�ILUVW�FDWHJRU\������LQ�WKH�VHFRQG������LQ�WKH�WKLUG�DQG�����LQ�WKH

IRXUWK�� 6DPSOLQJ� E\� VHFWRU� ZDV� SURSRUWLRQDO� WR� DFWXDO� UHSUHVHQWDWLRQ� ZLWKLQ� HDFK� VL]H

FDWHJRU\��7KLUW\�RQH�RI�WKH�����ILUPV�LQ�WKH�VDPSOH�ZHUH�IRXQG�WR�EH�LQDFWLYH�DW�WKH�WLPH

RI�WKH�VWXG\��DQG�FRXOG�QRW�EH�FRQWDFWHG��RQH�KXQGUHG�DQG�HLJKWHHQ�RI�WKH�UHPDLQLQJ����

DFWLYH�ILUPV�DJUHHG�WR�FRRSHUDWH�LQ�WKH�VWXG\��6DPSOLQJ�WZHQW\�DGGLWLRQDO�ILUPV�WKDW�GLG

QRW� UHFHLYH� VXSSRUW�� DV� D� FRQWURO� JURXS�� SURYHG� LPSRVVLEOH� WR� LPSOHPHQW�� )HZ

KLJK�WHFKQRORJ\�ILUPV�HOLJLEOH�IRU�VXSSRUW�WXUQHG�LW�GRZQ��DQG�QHLWKHU�WKHVH�QRU�ILUPV�WKDW

DSSOLHG�IRU�VXSSRUW�EXW�QHYHU�UHFHLYHG�DQ\�ZHUH�ZLOOLQJ�WR�GLVFXVV�WKHLU�DFWLYLWLHV�ZLWK�XV

LQ�DQ\�GHWDLO���

���(67,0$7,21�$1'�),1',1*6

��� 7KH�,PSDFW�RI�5	'�RQ�6DOHV

2XU�HVWLPDWHV�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�VWRFN�RI�5	'�FDSLWDO�DQG�VDOHV²WKH�IXQFWLRQ

J²ZDV�EDVHG�RQ�DSSUR[LPDWHO\�����DQQXDO�REVHUYDWLRQV�RQ����HQWHUSULVHV�IRU�ZKLFK�IXOO�

������������������������������������������������
���0RUH�WKDQ�RQH�VXFK�ILUP�LQIRUPHG�XV�WKDW�QRW�ZDQWLQJ�WR�VKDUH�WKLV�LQIRUPDWLRQ�ZLWK�WKH�JRYHUQPHQW�ZDV
WKH�PDLQ�UHDVRQ�LW�GLG�QRW�DSSO\�IRU�VXEVLGLHV�
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FRQVLVWHQW� GDWD� ZHUH� DYDLODEOH�� :H� DVVXPHG� WKDW� ILUPV� IRU� ZKLFK� WKH� GDWD� ZHUH

LQFRPSOHWH� EHKDYHG� VLPLODUO\� WR� ILUPV� LQ� WKHLU� FDWHJRU\� IRU� ZKLFK� ZH� KDG� IXOO

LQIRUPDWLRQ�� DQG� ZH� DVVXPHG� WKDW� WKH� PDUJLQDO� SURGXFWLYLW\� RI� 5	'� SHUIRUPHG� E\

LQDFWLYH�ILUPV�ZDV�]HUR��WKH�FRUUHFWLRQ�PDGH�WR�WDNH�WKLV�LQWR�DFFRXQW�LV�GHVFULEHG�EHORZ��

,Q�HVWLPDWLQJ�WKH�TXDQWLWDWLYH�UHODWLRQ�EHWZHHQ�5	'�DQG�VDOHV�ZH�WULHG�ERWK�OLQHDU

DQG� ORJDULWKPLF� IXQFWLRQDO� IRUPV�� DQG� IRXQG� WKDW� D� GRXEOH� ORJDULWKPLF� VSHFLILFDWLRQ

SURYLGHG�WKH�EHVW�ILW��,Q�WKLV�VSHFLILFDWLRQ��WKH�FRHIILFLHQW�RI�WKH�ODJJHG�5	'�VWRFN�LV�DQ

HVWLPDWH�RI�WKH�HODVWLFLW\�RI�VDOHV�ZLWK�UHVSHFW�WR�WKLV�VWRFN����6HYHQ�VXFK�HVWLPDWHV��ZLWK

WKHLU�VWDQGDUG�GHYLDWLRQV�LQ�SDUHQWKHVHV��DUH�SUHVHQWHG�LQ�WKH�ILUVW�FROXPQ�RI�7DEOH����7KH

ILUVW� URZ� SUHVHQWV� WKH� UHVXOWV� RI� D� UHJUHVVLRQ� WKDW� SRROV� DOO� REVHUYDWLRQV� LQ� WKH� VDPSOH

�ZLWK�GXPP\�YDULDEOHV�FRQWUROOLQJ�IRU�IL[HG�HIIHFWV�E\�VHFWRU��VL]H�DQG�\HDU���WKH�QH[W�ILYH

URZV�SUHVHQW�VHSDUDWH�HVWLPDWHV�IRU�HDFK�RI�ILYH�LQGXVWULDO�VHFWRUV��DQG�WKH�ODVW�URZ�JLYHV�D

VHSDUDWH�HVWLPDWH� IRU� VPDOO� ILUPV����7KH� VWDQGDUG�GHYLDWLRQV� DUH� VPDOO� LQ� UHODWLRQ� WR� WKH

HVWLPDWHV²DOO�W�YDOXHV�DUH�JUHDWHU�WKDQ��²LPSO\LQJ�D�KLJK�OHYHO�RI�VWDWLVWLFDO�VLJQLILFDQFH

DQG�QDUURZ�FRQILGHQFH�LQWHUYDOV�

������������������������������������������������
���7KH�SHUFHQWDJH�FKDQJH�LQ�VDOHV�DV�D�UHVXOW�RI�D�RQH�SHUFHQW�FKDQJH�LQ�WKH�VWRFN�RI�5	'�FDSLWDO�
���:H�RPLW�IURP�WKH�WDEOH�VHSDUDWH�HVWLPDWHV�IRU�WKH�FKHPLFDO�LQGXVWU\��ZKLFK�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW
EXW� LPSOLHG�XQUHDVRQDEO\� ODUJH�PDUJLQDO� HIIHFWV�� WKH� EXON� RI� DFWLYLW\� LQ� ,VUDHO¶V� FKHPLFDO� LQGXVWU\� LV� QRW
LQQRYDWLRQ�EDVHG��$V� LW� DFFRXQWV� IRU� RQO\� D� VPDOO� IUDFWLRQ�� DERXW� ����RI�5	'� VXSSRUW� LWV� LPSDFW� RQ� WKH
DJJUHJDWH�HVWLPDWHV� LV� OLPLWHG��6HSDUDWH�FRHIILFLHQWV� IRU�³RWKHU� LQGXVWULHV´�� FRPSULVLQJ� ILUPV� IURP�ZLGHO\
GLIIHUHQW� ILHOGV��DUH�DOVR�QRW�SUHVHQWHG��7KH�VL]H�FODVVLILFDWLRQ� LV�E\� VL]H�RI�5	'�VWRFN�DW� WKH� WLPH�RI� WKH
REVHUYDWLRQ��VR�WKDW�REVHUYDWLRQV�IURP�GLIIHUHQW�\HDUV�RQ�WKH�VDPH�ILUP�FDQ�EH�³VPDOO´�LQ�HDUOLHU�\HDUV�DQG
³ODUJH´� LQ� ODWHU� \HDUV��7KH� ³VPDOO� ILUP´� FDWHJRU\� FRPSULVHV� WKH� ERWWRP�����RI� REVHUYDWLRQV��7KH� FXWRII
SRLQW� ZDV� DQ� 5	'� VWRFN� RI� DSSUR[LPDWHO\� ��� PLOOLRQ�� ³/DUJH� ILUPV´� EHKDYHG� DOPRVW� LGHQWLFDOO\� WR� WKH
DJJUHJDWH�
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7DEOH����6DOHV�(ODVWLFLWLHV�DQG�0XOWLSOLHUV
�VWDQGDUG�GHYLDWLRQV�LQ�SDUHQWKHVHV�

(ODVWLFLW\
�VWDQGDUG
GHYLDWLRQ�

5DWLR�RI
6DOHV�WR

5	'�&DSLWDO

(VWLPDWHG
'HULYDWLYHV

��6XSSRUW�WR
,QDFWLYH
)LUPV

$QQXDO�6DOHV
0XOWLSOLHU

7RWDO�6DOHV
0XOWLSOLHU

$OO�ILUPV � ����
� ������ ���� ���� ���� ���� ����

$XWRPDWLRQ�	
&RQWURO

� ����
� ������ ���� ���� ����� ���� �����

3URJUDPPLQJ�	
6RIWZDUH

� ����
�����

���� ���� ����� ���� ����

0HGLFDO�,QGXVWULHV � ����
� �����

���� ���� ���� ���� ����

(OHFWURQLFV�	
&RPPXQLFDWLRQ

� ����
� ������

���� ���� ���� ���� �����

0LOLWDU\�(TXLSPHQW � ����
� ������

���� ���� ���� ���� ����

³6PDOO�ILUPV´ ����
������

���� ���� ��� ���� �����

$Q�LQLWLDO�HVWLPDWH�RI�WKH�PDUJLQDO�FRQWULEXWLRQ�RI�D�GROODU�RI�5	'�VWRFN�WR�VDOHV

DW� WKH� PHDQ²WKH� GHULYDWLYH� RI� WKH� IXQFWLRQ� J� ZLWK� UHVSHFW� WR� 5²LV� REWDLQHG� E\

PXOWLSO\LQJ�WKH�HVWLPDWHG�HODVWLFLW\�E\�WKH�UDWLR�RI�VDOHV�WR�5	'�VWRFN�DW�WKH�PHDQ����7KH

PHDQ�YDOXHV�RI�WKLV�UDWLR�LQ�WKH�GDWD�DUH�JLYHQ�LQ�WKH�VHFRQG�FROXPQ�RI�7DEOH����DQG�LWV

SURGXFW�ZLWK�WKH�HODVWLFLW\�LV�JLYHQ�LQ�FROXPQ����7KHVH�HVWLPDWHV�DUH�XSZDUGO\�ELDVHG��DV

WKH\�DUH�EDVHG�RQO\�RQ�WKH�SHUIRUPDQFH�RI�HQWHUSULVHV�WKDW�FRQWLQXHG�WR�EH�DFWLYH�DW� WKH

WLPH� RI� WKH� VWXG\�� DQG� DQ� DGMXVWPHQW� LV� QHHGHG� WR� FRUUHFW� IRU� WKH� RPLVVLRQ� RI� LQDFWLYH

ILUPV��:H�DWWULEXWH�WR�WKHP�D�]HUR�PDUJLQDO�FRQWULEXWLRQ��DQG�VXEWUDFW�IURP�WKH�HVWLPDWHG

GHULYDWLYHV� WKH� SURSRUWLRQ� RI� 2&6� VXSSRUW� LQ� HDFK� FDWHJRU\� SDLG� WR� VXFK� ILUPV�� 7KH

SHUFHQWDJH�RI�VXEVLGLHV�SDLG�WR�LQDFWLYH�ILUPV�DQG�WKH�FRUUHFWHG�GHULYDWLYH�� WR�ZKLFK�ZH
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UHIHU� DV� WKH� DQQXDO� VDOHV� PXOWLSOLHU� �$60��� DUH� SUHVHQWHG� LQ� WKH� QH[W� WZR� FROXPQV� RI

7DEOH���

7KLV�LV�WKH�FRQWULEXWLRQ�WR�VDOHV�RI�D�GROODU�LQYHVWHG�LQ�5	'�LQ�WKH�ILUVW�\HDU�DIWHU

WKH�ODJ��+RZHYHU�HDFK�VXFK�GROODU�KDV�D�ODVWLQJ��WKRXJK�GLPLQLVKLQJ��HIIHFW�RQ�VDOHV��:H

UHIHU� WR� WKH� WRWDO� IORZ� RI� DGGLWLRQDO� VDOHV� RYHU� WLPH� IURP� DQ� DGGLWLRQDO� GROODU� RI� 5	'

VSHQGLQJ� DV� WKH� WRWDO� VDOHV� PXOWLSOLHU� �760��� *LYHQ� RXU� DVVXPSWLRQ� RI� D� ���� DQQXDO

GHSUHFLDWLRQ�RI�5	'��LW�LV�UHODWHG�WR�WKH�$60�E\�WKH�HTXDWLRQ�

760� �$60�
���������������������������������� �$60������

7KH� ULJKWPRVW� FROXPQ� RI� 7DEOH��� SUHVHQWV� WKH� 760� YDOXHV� IRU� HDFK� RI� WKH� VHYHQ

FDWHJRULHV�� 7KH\� LQGLFDWH� WKDW� LQ� ILUPV� WKDW� UHFHLYHG� 5	'� VXEVLGLHV�� D� GROODU� RI� 5	'

JHQHUDWHG�������RI�VDOHV��RQ�DYHUDJH��,Q�HOHFWURQLFV�DQG�FRPPXQLFDWLRQV�DQG�DXWRPDWLRQ

DQG�FRQWURO�HTXLSPHQW�D�GROODU�RI�5	'�JHQHUDWHG�EHWZHHQ�����DQG�����RI�VDOHV��D�UDQJH

RI�PDJQLWXGH�WKDW�DFFRUGV�ZLWK�LQGXVWU\�UXOHV�RI�WKXPE�

7RWDO�VDOHV�GHULYLQJ�IURP�VXEVLGL]HG�5	'�ZHUH�WKHQ�FDOFXODWHG�E\�VXPPDUL]LQJ

VXEVLGL]HG�5	'�LQ���������E\�FDWHJRU\����DQG�PXOWLSO\LQJ�WKHVH�VXPV�E\�WKH�7RWDO�6DOHV

0XOWLSOLHUV� IURP� 7DEOH���� 7KH� UHVXOWV� DUH� SUHVHQWHG� LQ� 7DEOH� ��� (OHFWURQLFV� DQG

FRPPXQLFDWLRQ� DQG� DXWRPDWLRQ� DQG� FRQWURO� HTXLSPHQW� WRJHWKHU� UHFHLYHG� OHVV� WKDQ� KDOI

WKH�VXEVLGLHV�SDLG�RXW�ZKLOH�DFFRXQWLQJ�IRU�DOPRVW� WZR� WKLUGV�RI�GHULYDWLYH�VDOHV��6PDOO

�������������������������������������������������������������������������������������������������������������������������������������������������
���'HQRWLQJ�WKH�HODVWLFLW\�RI�VDOHV�ZLWK�UHVSHFW�WR�5	'�VWRFN�E\�K���K� ��G<�G5����<�5��E\�GHILQLWLRQ��DQG�VR
WKH�PDUJLQDO�HIIHFW�RI�5�RQ�6�LV�G<�G5� �K��<�5��
��� 1RWH� WKDW� ³DOO� VHFWRUV´� LV� QRW� D� VXPPDU\� RI� GDWD� IRU� LQGLYLGXDO� VHFWRUV�� EXW� LV� EDVHG� RQ� FRHIILFLHQWV
HVWLPDWHG�IRU�DOO�VHFWRUV�WDNHQ�WRJHWKHU��6LQFH�2&6�UHFRUGV�GR�QRW�LQGLFDWH�VL]H�DFFRUGLQJ�WR�5	'�FDSLWDO
VWRFN��ZH�XVHG�VL]H�FODVVLILFDWLRQV�EDVHG�RQ�WKH�VXP�RI�DFFXPXODWHG�VXEVLGLHV�
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ILUPV��UHFHLYLQJ�����RI�WKH�VXEVLGLHV��JHQHUDWHG�����RI�VDOHV�

7DEOH����7RWDO�6DOHV�'HULYLQJ�IURP�6XEVLGL]HG�5	'
� �ILQDQFLDO�GDWD�LQ�PLOOLRQV�RI������GROODUV�

6HFWRU $SSURYHG�5	' 6XEVLGLHV�5HFHLYHG (VWLPDWHG�6DOHV

$OO�6HFWRUV ������ ���� ������ ���� ������������ ����

$XWRPDWLRQ�DQG
&RQWURO ��� ��� ��� ��� ������������ ���

3URJUDPPLQJ�	
6RIWZDUH ��� �� ��� �� ������������ ��

0HGLFDO�,QGXVWULHV ��� ��� ��� ��� ������������ ��

(OHFWURQLFV�	
&RPPXQLFDWLRQV ����� ��� ��� ��� ������������ ���

0LOLWDU\
(TXLSPHQW ��� ��� ��� ��� ������������ ���

6PDOO�ILUPV ��� ��� �������� ��� ������������ ���

����&RQWULEXWLRQ�&RHIILFLHQWV

,Q� WKH� QH[W� VWDJH� RI� WKH� DQDO\VLV� ZH� FRPSXWHG� FRHIILFLHQWV� WKDW� FRQYHUW� 5	'�LQGXFHG

VDOHV� LQWR�PHDVXUHV� RI� HFRQRPLF� LPSDFW� RQ� HPSOR\PHQW�� WKH� EDODQFH� RI� SD\PHQWV� DQG

SURGXFWLYLW\�GHULYLQJ�IURP�WKHVH�VDOHV��'DWD� IURP�WKH�TXHVWLRQQDLUHV�ZHUH�LQDGHTXDWH�LQ

TXDOLW\�DQG� FRYHUDJH� WR�HVWLPDWH� WKHVH�SDUDPHWHUV�� DQG� VR�ZH�EDVHG� WKH� FRHIILFLHQWV�RQ

LQGXVWU\� GDWD�� 6HFWRUDO� FRHIILFLHQWV� IRU� HPSOR\PHQW� DQG� WKH� EDODQFH� RI� SD\PHQWV� DUH

SUHVHQWHG�LQ�7DEOH����(PSOR\PHQW�FRHIILFLHQWV�ZHUH�FRPSXWHG�DV�DQ�DYHUDJH�RI�&HQWUDO

%XUHDX�RI�6WDWLVWLFV�GDWD�RQ�VDOHV�SHU�HPSOR\HH�IRU�WKH�SHULRG�VWXGLHG��6WDWLVWLFDO�$EVWUDFW

RI� ,VUDHO�� YDULRXV� \HDUV��� /RFDO� YDOXH� DGGHG�� WKH� YDOXH� RI� H[SRUWV� QHW� RI� WKH� YDOXH� RI

LPSRUWHG�LQSXWV��UHSUHVHQWV�WKH�FRQWULEXWLRQ�RI�VDOHV�WR�WKH�EDODQFH�RI�SD\PHQWV��:H�WRRN

DV�RXU�FRHIILFLHQW�YDOXHV�WKH�WRWDO�LPSRUWV��&,)��FRHIILFLHQWV�IURP�WKH������LQSXW�RXWSXW
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WDEOHV� �&%6�� ������ 7DEOH� ������� H[FHSW� IRU� VRIWZDUH� IRU� ZKLFK� ZH� DGRSWHG� 7RUHQ� DQG

$GHOPDQ¶V��������HVWLPDWH�RI�������

7DEOH����&RQWULEXWLRQ�&RHIILFLHQWV

6HFWRU
6DOHV�SHU�(PSOR\HH
������'ROODUV�

3HUFHQW�RI�/RFDO
9DOXH�$GGHG

$OO�6HFWRUV ������� ���

$XWRPDWLRQ�DQG�&RQWURO�(TXLSPHQW ������� ���
3URJUDPPLQJ�	�6RIWZDUH ������� ���
0HGLFDO�,QGXVWULHV ������� ���
(OHFWURQLFV�	�&RPPXQLFDWLRQV ������� ���
0LOLWDU\�(TXLSPHQW ������� ���

:H� FDOFXODWH� D� SURGXFWLYLW\� FRHIILFLHQW� E\� GHULYLQJ� WKH� ³QHW� HFRQRPLF� VXUSOXV´

IURP�VDOHV��WKH�YDOXH�RI�RXWSXW�QHW�RI�VWDQGDUG�SD\PHQWV�WR�IDFWRU�LQSXWV�H[FOXGLQJ�5	'

H[SHQGLWXUHV�� :H� EDVH� RXU� FDOFXODWLRQ� RQ� *ULOLFKHV� DQG� 5HJHY¶V� ������� 7DEOH� ��

VXPPDU\�DFFRXQWV�IRU�DOO�PDQXIDFWXULQJ�ILUPV�UHFHLYLQJ�5	'�VXEVLGLHV��ZKLFK�LQGLFDWH

DQ�DYHUDJH�YDOXH�RI������IRU�WKH�JURVV�PDUJLQ�QHW�RI�FKDUJHV�WR�SK\VLFDO�FDSLWDO�LQ������

�����DQG�������7R�WKLV�ZH�DGG�WKH�UDWLR�RI�DQQXDO�5	'�WR�VDOHV��WKH�LQYHUVH�RI�WKH�WRWDO

VDOHV�PXOWLSOLHU����������REWDLQLQJ�D�³QHW�VXUSOXV�PDUJLQ´��160��RI����������,W�LPSOLHV

WKDW� RQ� DYHUDJH� HDFK� GROODU� RI� 5	'� DGGV� DQ� DGGLWLRQDO� ������ LQ� SURGXFWLYLW\� RYHU� DQ

LQILQLWH�KRUL]RQ��*LYHQ�WKH�ODJ�VWUXFWXUH�ZH�KDYH�DVVXPHG��WKLV�UHSUHVHQWV�DQ�DQQXDO�UDWH

������������������������������������������������
���7KH�FRHIILFLHQW�IRU�DXWRPDWLRQ�DQG�FRQWURO� LV� WKH�DYHUDJH�RI�HOHFWURQLFV�DQG�SUHFLVLRQ� LQVWUXPHQWV�� WKDW
IRU�PHGLFDO� LQGXVWULHV�LV� WKH�DYHUDJH�RI�HOHFWURQLFV�DQG�SKDUPDFHXWLFDOV�� WKDW� IRU�PLOLWDU\�LQGXVWULHV� LV� WKH
DYHUDJH�RI�HOHFWURQLFV��PHWDOZRUN��VKLSV�DQG�DLUFUDIW�DQG�RWKHU�WUDQVSRUW��7KH�³DOO�VHFWRUV´�FRHIILFLHQW�LV�D
ZHLJKWHG�DYHUDJH�RI� LQGLYLGXDO� VHFWRUV��ZHLJKWHG�E\� WKHLU� VKDUH� LQ�2&6�VXEVLGLHV��7KHVH�HVWLPDWHV�GLIIHU
YHU\�VOLJKWO\�IURP�WKH�FRHIILFLHQWV�XVHG�LQ�WKH�RULJLQDO�UHSRUW��ZKLFK�ZHUH�EDVHG�RQ�HDUOLHU�GDWD�
���7KLV�YDOXH�LV�ORZHU�WKDQ�WKH�FRHIILFLHQW�XVHG�LQ�WKH�RULJLQDO�UHSRUW��SUHSDUHG�EHIRUH�*ULOLFKHV�DQG�5HJHY¶V
�������ILQGLQJV�ZHUH�DYDLODEOH��$Q�DOWHUQDWLYH�FDOFXODWLRQ�IRU�HOHFWURQLFV�\LHOGV�D�VLPLODU�HVWLPDWH��7DNLQJ
WKH�JURVV�PDUJLQ�FRHIILFLHQW�IRU�HOHFWURQLFV�HTXLSPHQW�IURP�WKH������LQSXW�RXWSXW�WDEOHV���������GHGXFWLQJ
IURP� LW�*ULOLFKHV� DQG�5HJHY¶V� �������7DEOH� ��� FKDUJH� WR� SK\VLFDO� FDSLWDO� LQ� ������ ������ DQG� DGGLQJ� WKH
5	'�WR�VDOHV�UDWLR�IRU�HOHFWURQLFV�DQG�FRPPXQLFDWLRQ��������JLYHV�D�QHW�VXUSOXV�PDUJLQ�RI������� �
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RI�UHWXUQ��IURP�GLUHFW�EHQHILWV��RI����������7KLV�DSSURDFK�LV�FRQVHUYDWLYH�LQ�WKDW�LW�WDNHV

LQWR�DFFRXQW�RQO\�GLUHFW�FRQWULEXWLRQV��$V�DQ�LQGLFDWLRQ�RI�WKH�VXUSOXV�FUHDWHG�LQ�VXSSOLHU

ILUPV�� QRWH� WKDW� WKH� WRWDO� JURVV�PDUJLQ� FRHIILFLHQW� IRU� HOHFWURQLFV� HTXLSPHQW�� ������ LQ

������LV�RQH�WKLUG�KLJKHU�WKDQ�WKH�GLUHFW�JURVV�PDUJLQ�FRHIILFLHQW��%UHJPDQ�DQG�0DURP¶V

�������HVWLPDWH�D�����IRU�WKH�VRFLDO�UDWH�RI�UHWXUQ�RQ�LQYHVWPHQW�LQ�5	'�FDSLWDO� LQ�WKH

LQGXVWULDO� VHFWRU�� IURP�SDQHO�GDWD�RQ���� ³WZR±GLJLW´� LQGXVWULHV� EHWZHHQ� ����±������2I

FRXUVH�� H[WHUQDO� EHQHILWV� UXQ� LQ� ERWK� GLUHFWLRQV�� ,VUDHO¶V� KLJK�WHFK� VHFWRU� KDV� EHQHILWHG

VXEVWDQWLDOO\�IURP�SXEOLF�LQYHVWPHQWV�LQ�HGXFDWLRQ�DQG�HVSHFLDOO\�GHIHQVH�UHODWHG�5	'�

����7RWDO�&RQWULEXWLRQV

7KH� WRWDO� LPSDFW� RI� VXEVLGL]HG� 5	'� RQ� HPSOR\PHQW� �LQ� MRE�\HDUV�� LV� FDOFXODWHG� E\

GLYLGLQJ�5	'�LQGXFHG�VDOHV�E\�VDOHV�SHU�HPSOR\HH�� IRU� HDFK�RI� WKH� VHYHQ�FDWHJRULHV� LQ

7DEOH����DQG�LWV�FRQWULEXWLRQ�WR�WKH�EDODQFH�RI�SD\PHQWV�LV�FDOFXODWHG�E\�PXOWLSO\LQJ�VDOHV

E\�WKH�FRHIILFLHQWV�RI�GRPHVWLF�YDOXH�DGGHG��7KH�WRWDO�HIIHFWV��SUHVHQWHG� LQ�7DEOH����DUH

VXEVWDQWLDO� LQ� UHODWLRQ� WR� ,VUDHO¶V� LQGXVWULDO� VHFWRU�� -RE� JDLQV� DPRXQWHG� WR� RYHU� ���� RI

LQGXVWULDO� HPSOR\PHQW�� DQG� WKH� FRQWULEXWLRQ� WR� WKH� EDODQFH� RI� WUDGH� ZDV� RQO\� VOLJKWO\

VPDOOHU� WKDQ� WKH� HQWLUH� FXUUHQW� DFFRXQW� GHILFLW� RI� WKH� SULYDWH� VHFWRU� IRU� WKH� SHULRG�

DSSUR[LPDWHO\���������PLOOLRQ��LQ������GROODUV���3URGXFWLYLW\�JDLQV�FRQWULEXWHG������WR

*'3�� ������ WR� EXVLQHVV� VHFWRU� SURGXFW�� DQG� ����� WR� LQGXVWULDO� SURGXFW���� � +HOSPDQ¶V

�������������������������������������������������������������������������������������������������������������������������������������������������

���7KH�UDWH�RI� UHWXUQ� LV� WKH�YDOXH�RI� �U� WKDW� VROYHV��±���� �����U�±�� Â�160� Â�$60� Â�6W� >���������U�@
W� ����2I

FRXUVH��WKH�SULYDWH�UDWH�RI�UHWXUQ�LV�KLJKHU�WKDQ�������EHFDXVH�RI�WKH�VXEVLG\��7KH�KLJKHU�VDOHV�PXOWLSOLHU
IRU�HOHFWURQLFV�������YV��������ZLWK�LWV�VLPLODU�QHW�VXUSOXV�PDUJLQ�RI��������LPSOLHV�DQ�LQWHUQDO�UDWH�RI�UHWXUQ
RI������DQG�������RI�DGGHG�RXWSXW�IRU�HDFK�GROODU�RI�5	'�
���7RWDO�JURVV�GRPHVWLF�SURGXFW� �*'3��ZDV����������PLOOLRQ��LQ�FRQVWDQW������GROODUV�� LQ���������� WRWDO
SURGXFW�RI�WKH�EXVLQHVV�VHFWRU�ZDV����������PLOOLRQ��DQG�WRWDO�LQGXVWULDO�SURGXFW�ZDV���������PLOOLRQ�
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������� HVWLPDWHV� IRU� DQ� HDUOLHU� WLPH� IUDPH����������� DUH� FRPSDUDEOH�� KH� FRQFOXGHV� WKDW

JURZWK�RI�,VUDHO¶V�5	'�FDSLWDO�VWRFN�DQQXDOO\�LQFUHDVHG�EXVLQHVV�VHFWRU�SURGXFW�E\�����

LQ�WKDW�SHULRG���

7DEOH����&RQWULEXWLRQ�RI�VXEVLGL]HG�5	'�WR
HPSOR\PHQW�DQG�WKH�EDODQFH�RI�WUDGH
�ILQDQFLDO�GDWD�LQ�PLOOLRQV�RI������GROODUV�

6HFWRU
$SSURYHG
5	'

6XEVLGLHV
SDLG

6DOHV -RE�\HDUV
'RPHVWLF
YDOXH�DGGHG

$OO�6HFWRUV ������ ������ ������������ ������������� �����������

$XWRPDWLRQ�DQG
&RQWURO

��� ��� ������������ ������������� �����������

3URJUDPPLQJ�	
6RIWZDUH
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:H�DOVR�FDOFXODWHG�FRQWULEXWLRQV�WR�HPSOR\PHQW�DQG�WKH�WUDGH�EDODQFH�SHU�PLOOLRQ

GROODUV� RI� VXEVLGL]HG� 5	'� DQG� SHU� PLOOLRQ� GROODUV� RI� 5	'� VXEVLGLHV� �7DEOH� ���� 7KH

VXEVLG\�SHU� MRE�\HDU�ZDV��������� DERXW�����RI� WKH� DQQXDO�PDQXIDFWXULQJ�ZDJH��7KHVH

FDOFXODWLRQV� UHLQIRUFH� WKH� LPSRUWDQW� UROH� RI� HOHFWURQLFV� DQG� FRPPXQLFDWLRQ� DQG

DXWRPDWLRQ�DQG�FRQWURO�HTXLSPHQW�LQ�,VUDHO¶V�KLJK�WHFKQRORJ\�VHFWRU��DQG�KLJKOLJKW�WKHLU

ODUJH�UHODWLYH�FRQWULEXWLRQ��DV�ZHOO�DV�WKH�ODUJH�UHODWLYH�FRQWULEXWLRQ�RI�VPDOO�ILUPV�

������������������������������������������������
���7KLV�LV�EDVHG�RQ�KLV�HDUOLHU�HVWLPDWH�RI�������IRU�WKH�HODVWLFLW\�RI�7)3�JURZWK�LQ�WKH�EXVLQHVV�VHFWRU�ZLWK
UHVSHFW� WR�5	'� FDSLWDO�� REWDLQHG� IURP� LQWHUQDWLRQDO� SDQHO� GDWD�� DQG� DYHUDJH� DQQXDO� JURZWK� RI� ������ LQ
,VUDHO¶V�5	'�FDSLWDO�VWRFN��*ULOLFKHV�DQG�5HJHY� �������7DEOH���� UHSRUW� WKDW�5	'�E\� ILUPV� WKDW� UHFHLYHG
2&6�VXEVLGLHV�DFFRXQWHG�IRU�DERXW�����RI�DOO�LQGXVWULDO�5	'�FDSLWDO��DQG�ZDV�PRUH�HIIHFWLYH�WKDQ�5	'
SHUIRUPHG�E\�XQVXEVLGL]HG�ILUPV��+HOSPDQ¶V�5	'�VWRFN�LQFOXGHV�DOO�FLYLOLDQ�5	'�
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���&21&/8',1*�5(0$5.6

,VUDHO� KDV� DOZD\V� GHYRWHG� D� ODUJH� VKDUH� RI� LWV� GRPHVWLF� SURGXFW� WR� UHVHDUFK� DQG

GHYHORSPHQW��8QWLO�WKH�ODWH�����V�LWV�LQQRYDWLYH�HIIRUWV�ZHUH�PDLQO\�GLUHFWHG�WR�GHIHQVH

DQG�DJULFXOWXUH��DQG�JHQHUDWHG�PRGHVW�HFRQRPLF�EHQHILWV��%XW�WKH�ODVW�GHFDGH�KDV�VHHQ�D

VXUJH� RI� QHZ� VXFFHVV� LQ� IRVWHULQJ� FRPPHUFLDO� HQWUHSUHQHXUVKLS� LQ� KLJK� WHFKQRORJ\

LQGXVWU\��PRVWO\�WKURXJK�D�UHGLUHFWLRQ�RI�LQQRYDWLYH�HIIRUW�WR�FRPPXQLFDWLRQV�HTXLSPHQW

DQG�VRIWZDUH�SURGXFWV�DLPHG�DW�WKH�FLYLOLDQ�FRPPHUFLDO�PDUNHW�

7KLV�GUDPDWLF�WUDQVIRUPDWLRQ�RI�,VUDHOL�LQGXVWU\�FDQ�EH�DWWULEXWHG�WR�D�FRQIOXHQFH

RI� IDFWRUV� �-XVWPDQ�� ������� 7KH� VWDELOL]DWLRQ� SODQ� RI� ������ HQGLQJ� D� GHFDGH� RI

K\SHULQIODWLRQ��ZDV� IROORZHG� E\� ODUJH� FXWEDFNV� LQ� GHIHQVH�UHODWHG�5	'� �HVSHFLDOO\� WKH

FXUWDLOLQJ� RI� WKH� /DYLH� ILJKWHU�MHW� GHYHORSPHQW� SURJUDP� LQ� �������ZKLFK� UHOHDVHG� ODUJH

QXPEHUV� RI� VFLHQWLVWV� DQG� HQJLQHHUV� LQWR� WKH� ODERU� PDUNHW�� 7KH� GHPLVH� RI� WKH� 6RYLHW

8QLRQ� WULJJHUHG�D�ZDYH�RI�PDVV� LPPLJUDWLRQ�DIWHU�������ZKLFK�XSJUDGHG� WKH� FRXQWU\¶V
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KXPDQ�FDSLWDO� DQG� IXHOHG�D�EXLOGLQJ�ERRP��DQG� LPSURYHG� ,VUDHO¶V�JHRSROLWLFDO� SRVLWLRQ�

86�FDSLWDO�PDUNHWV�EHJDQ�D�VXVWDLQHG�ERRP��VKRZLQJ�HVSHFLDOO\�VWURQJ�GHPDQG�IRU�QHZ

WHFKQRORJ\�LVVXHV�

7KH�2&6�5	'�IXQG�SOD\HG�D�NH\�UROH�LQ�WKLV�ZLQGRZ�RI�RSSRUWXQLW\�IRU�LQGXVWULDO

WUDQVIRUPDWLRQ��VHUYLQJ�DV�D�SULPDU\�VRXUFH�RI�YHQWXUH�FDSLWDO� IRU� ,VUDHO¶V� WHFKQRORJLFDO

HQWUHSUHQHXUV��LW�ILOOHG�DQ�HVVHQWLDO�JDS�EHIRUH�H[WHQVLYH�UHIRUP�RI�WKH�FRXQWU\¶V�ILQDQFLDO

VHFWRU�IDFLOLWDWHG�LWV�LQWHJUDWLRQ�LQ�ZRUOG�FDSLWDO�PDUNHWV�DQG�SURPRWHG�WKH�HPHUJHQFH�RI�D

GRPHVWLF�YHQWXUH�FDSLWDO�VHFWRU�� ,W�ZDV��DQG�UHPDLQV��D�ODUJH�VFDOH�SURJUDP�WKDW�HQDEOHG

ODUJH� JDLQV� WR� EH� UHDOL]HG� LQ� D� VKRUW� SHULRG� RI� WLPH�� 2WKHU� FRXQWULHV� LQ� VLPLODU

FLUFXPVWDQFHV��ZLWK�D�VXUSOXV�RI�KLJKO\�VNLOOHG�ODERU�DQG�D�VKRUWDJH�RI�VSHFLDOL]HG�FDSLWDO�

PLJKW�EHQHILW�IURP�VLPLODUO\�VWUXFWXUHG�DQG�VFDOHG�SURJUDPV��WR�SURYLGH�SXEOLFO\�IXQGHG

YHQWXUH�FDSLWDO�IRU�LQGXVWULDO�LQQRYDWLRQ�XQWLO�DGHTXDWH�SULYDWH�VRXUFHV�HPHUJH�

+RZHYHU��ZLWK�WKH�LQWHJUDWLRQ�RI�,VUDHO¶V�ILQDQFLDO�VHFWRU�LQ�ZRUOG�FDSLWDO�PDUNHWV�

DQG� WKH� QHZ� DEXQGDQFH� RI� SULYDWH� YHQWXUH� FDSLWDO� WKH� FDVH� IRU� PDLQWDLQLQJ� WKH� 2&6

VXEVLG\�SURJUDP��OHW�DORQH�H[SDQGLQJ�LW��LV�VXEVWDQWLDOO\�ZHDNHQHG��(VVHQWLDOO\��DQ�³LQIDQW

LQGXVWU\´� SURJUDP� IRU� WKH� GHYHORSPHQW� RI� D� SULYDWH� YHQWXUH� FDSLWDO� VHFWRU�� LW� LV� WKH

³YLFWLP´�RI�LWV�VXFFHVV��/LNH�RWKHU�LQIDQW�LQGXVWU\�SURJUDPV��LW�QRZ�IDFHV�WKH�FKDOOHQJH�RI

HIIHFWLQJ� DQ� RUGHUO\� H[LW²DQ� HYHQWXDOLW\� WKDW� ZDV� QRW� DQWLFLSDWHG� DW� WKH� SURJUDP¶V

LQFHSWLRQ�� 7KH�PDQQHU� LQ� ZKLFK� LW� PHHWV� WKLV� FKDOOHQJH� LQ� FRPLQJ� \HDUV²DQ� LVVXH� RI

LPPHGLDWH� SXEOLF� FRQFHUQ� LQ� ,VUDHO²ZLOO� OLNHO\� SURYLGH� IXUWKHU� XVHIXO� LQVLJKWV� RQ� WKH

GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�LQGXVWULDO�5	'�VXEVLG\�SURJUDPV�
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%UHJPDQ�� $�� DQG�$��0DURP�� ������ 3URGXFWLYLW\� LQ� ,VUDHOL� LQGXVWU\� DQG� LWV� VRXUFHV�
%DQN�RI�,VUDHO�'LVFXVVLRQ�3DSHU��������-HUXVDOHP�

&HQWUDO�%XUHDX�RI�6WDWLVWLFV��YDULRXV�\HDUV��6WDWLVWLFDO�$EVWUDFW�RI�,VUDHO��-HUXVDOHP�

*ULOLFKHV��=��������� ,VVXHV�LQ�DVVHVVLQJ�WKH�FRQWULEXWLRQ�RI�UHVHDUFK�DQG�GHYHORSPHQW
WR�SURGXFWLYLW\�JURZWK��%HOO�-RXUQDO�RI�(FRQRPLFV������������

*ULOLFKHV�� =��� ������ 5	'� DQG� SURGXFWLYLW\�� (FRQRPHWULF� UHVXOWV� DQG� PHDVXUHPHQW
LVVXHV�� ,Q� 3�� 6WRQHPDQ��+DQGERRN� RI� ,QQRYDWLRQ� DQG� 7HFKQLFDO�&KDQJH��2[IRUG�
%ODFNZHOO�

*ULOLFKHV�� =�� DQG� +�� 5HJHY�� ������ 5	'�� JRYHUQPHQW� VXEVLGLHV� DQG� SURGXFWLYLW\� LQ
,VUDHOL� PDQXIDFWXULQJ� ILUPV�� ����������� (FRQRPLF� 4XDUWHUO\� ���� �������� �LQ
+HEUHZ��

+HOSPDQ��(���������,VUDHO¶V�HFRQRPLF�JURZWK��$Q�LQWHUQDWLRQDO�FRPSDULVRQ��(FRQRPLF
4XDUWHUO\������������LQ�+HEUHZ��

-XVWPDQ��0���������7KH�WUDQVIRUPDWLRQ�RI�,VUDHO¶V�LQGXVWULDO�VWUXFWXUH�����������,Q�$�
%HQ�%DVVDW�� HG��� 7KH� &KDQJLQJ� ,VUDHOL� (FRQRP\�� 6WXGLHV� LQ� +RQRU� RI� 0LFKDHO
%UXQR��7HO�$YLY��$P�2YHG�3XEOLVKLQJ��IRUWKFRPLQJ��LQ�+HEUHZ��

-XVWPDQ�� 0��� (�� =XVFRYLWFK�� <�� 3RUDWK� DQG� 2�� *RWWHVPDQ�� ������ $� 6WXG\� RI� WKH
(FRQRPLF�&RQWULEXWLRQV� RI� WKH� 2IILFH� RI� WKH� &KLHI� 6FLHQWLVW¶V� 5	'� )XQG�� )LQDO
5HSRUW��-HUXVDOHP��0LQLVWU\�RI�,QGXVWU\�DQG�7UDGH��LQ�+HEUHZ��

-XVWPDQ��0��DQG�0��7HXEDO��������$�VWUXFWXUDOLVW�SHUVSHFWLYH�RQ�WKH�UROH�RI�WHFKQRORJ\
LQ�JURZWK�DQG�HFRQRPLF�GHYHORSPHQW��:RUOG�'HYHORSPHQW�������������

.OHWWH��7��-���-��0RHQ�DQG�=��*ULOLFKHV��������'R�VXEVLGLHV�WR�FRPPHUFLDO�5	'�UHGXFH
PDUNHW�IDLOXUHV"�0LFURHFRQRPLF�HYDOXDWLRQ�VWXGLHV��5HVHDUFK�3ROLF\������������

1HOVRQ��5��5��DQG�6��*��:LQWHU���������$Q�(YROXWLRQDU\�7KHRU\�RI�(FRQRPLF�&KDQJH���
&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�

5RQ�� $��� ������ $QDO\VLV� RI� 5	'� 3URMHFWV� LQ� '6%*�� &DVH� 6WXGLHV� RI� 6XFFHVV� DQG
)DLOXUH� DQG�0HFKDQLVPV� IRU� $FFXPXODWLQJ� ([WHUQDO� %HQHILWV�� -HUXVDOHP� ,QVWLWXWH
IRU�,VUDHO�6WXGLHV��LQ�+HEUHZ��

6FKXPSHWHU�� -�� $��� ������ 7KH� 7KHRU\� RI� (FRQRPLF� 'HYHORSPHQW�� &DPEULGJH�� 0$�
+DUYDUG�8QLYHUVLW\�3UHVV�

7RUHQ�� %�� DQG� =�� $GHOPDQ�� ������ 6XUYH\� RI� 5	'� DQG� ([SRUW� 3RWHQWLDO� LQ� ,VUDHO¶V
6RIWZDUH�,QGXVWU\��-HUXVDOHP�,QVWLWXWH�IRU�,VUDHO�6WXGLHV��LQ�+HEUHZ��


