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PRGHOR�WLHQH�HQ�FXHQWD�DVSHFWRV�WtSLFRV�HQ�SDtVHV�HQ�GHVDUUROOR�TXH�UHTXLHUHQ�GLVWDQFLDUVH
GH�OD�HVWUXFWXUD�HVWiQGDU�HQ�PRGHORV�GH�FRPHUFLR��\�HQ�SDUWLFXODU�LQFOX\H�OD�SUHVHQFLD�GH
DFWLYLGDGHV�LQIRUPDOHV�FDUDFWHUL]DGDV�SRU�EDMD�QLYHO�GH�FDOLILFDFLyQ�GH�OD�PDQR�GH�REUD�
/RV�HMHUFLFLRV�GH�VLPXODFLyQ�SHUPLWHQ�VXJHULU�TXH�SROtWLFDV�GH�HGXFDFLyQ�PiV�VRILVWLFDGDV
�³REMHWLYRV�P~OWLSOHV´��SXHGHQ�LQFUHPHQWDU�OD�HILFLHQFLD�GHO�JDVWR�HQ�HGXFDFLyQ�HQ
WpUPLQRV�GH�OD�FDQWLGDG�FDOLGDG�GH�ORV�UHVXOWDGRV��FDOLILFDFLyQ�GH�QXHYD�IXHU]D�GH�WUDEDMR��
/D�FDSDFLGDG�GH�OD�HGXFDFLyQ�\�ODV�SROtWLFDV�HGXFDWLYDV�GH�SURGXFLU�HIHFWRV�GH�HTXLOLEULR
JHQHUDO�HQ�OD�DVLJQDFLyQ��GLVWULEXFLyQ�\�FUHFLPLHQWR�HV�LQYHVWLJDGD�HQ�ORV�HMHUFLFLRV�GH
VLPXODFLyQ�

3DODEUDV�FODYH��HGXFDFLyQ�S~EOLFD��SROtWLFDV�HGXFDWLYDV��SDtVHV�HQ�GHVDUUROOR
&ODVLILFDFLyQ�-(/��,��)
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7KH� SDSHU� SURYLGHV� D� IOH[LEOH� IUDPHZRUN� WR� GHDO�ZLWK� HGXFDWLRQDO� SURYLVLRQ� DQG� SXEOLF
SROLFLHV� LQ� GHYHORSLQJ� FRXQWULHV�� OLQNLQJ� WKH� LPSDFW� RI� TXDOLW\�TXDQWLW\�HTXLW\� RI
HGXFDWLRQDO�SROLFLHV�RQ�ODERXU�PDUNHWV�DQG�WKH�H[WHUQDO�VHFWRU��7KH�PRGHO�LQFOXGHV�W\SLFDO
DVSHFWV�RI�GHYHORSLQJ�FRXQWULHV�WKDW�UHTXLUH�VRPH�IXUWKHU�GHYLDWLRQV�IURP�WKH�VWUXFWXUH�RI�D
µVWDQGDUG¶�VLQJOH�FRXQWU\�PRGHO�DV�WKH�LQFOXVLRQ�RI� LQIRUPDO�DFWLYLWLHV��ZKLFK�DUH�XVXDOO\
GRPLQDWHG�E\�WKH�SRRUHVW�TXDOLILHG�ZRUNHUV��6LPXODWLRQ�H[HUFLVHV�DOORZV�XV�WR�DUJXH�WKDW
PRUH�VRSKLVWLFDWHG�HGXFDWLRQDO�SROLFLHV��³PXOWLSOH�WDUJHWV´��PD\�LQFUHDVH�WKH�HIILFLHQF\�RI
WKH� JRYHUQPHQW� H[SHQGLWXUH� LQ� HGXFDWLRQ� LQ� WHUPV� RI� WKH� TXDQWLW\�TXDOLW\� RI� WKH� RXWSXW
�VNLOOV��GHOLYHUHG�WR�WKH�ODERXU�PDUNHW��7KH�SRWHQWLDO�RI�HGXFDWLRQ�DQG�HGXFDWLRQDO�SROLFLHV
WR� SURGXFH� DOORFDWLYH�� JURZWK� DQG� GLVWULEXWLYH� HIIHFWV� LV� DOVR� VKRZQ� LQ� WKH� VLPXODWLRQ
H[HUFLVHV�

.H\ZRUGV��SXEOLF�HGXFDWLRQ��HGXFDWLRQDO�SROLFLHV��GHYHORSLQJ�FRXQWULHV
-(/�FODVVLILFDWLRQ��,��)
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7KH� FKDUDFWHULVWLFV� RI� 8UXJXD\�� OHVV� VNLOO� DEXQGDQW� WKDQ� GHYHORSHG� FRXQWULHV� DQG� OHVV
XQVNLOOHG� DEXQGDQW� WKDQ�� LQ� SDUWLFXODU�� VRPH� $VLDQ� FRXQWULHV�� OHDYH� WKH� FRXQWU\� LQ� D
SDUWLFXODU� VLWXDWLRQ��7KH�VNLOO� OHYHO� LQ�8UXJXD\� LV� VWLOO�KRZHYHU� UHODWLYHO\� ORZ��ZLWK�RQO\
����RI�WKH�DFWLYH�SRSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ��FRPSOHWH�RU�LQFRPSOHWH���,1(�������
ZKLFK� LV� KLJK� LQ� FRPSDULVRQ� WR� RWKHU� /DWLQ�$PHULFDQ� FRXQWULHV� EXW� LW� LV�ZHOO� EHORZ� WKH
YDOXHV� REVHUYHG� LQ� GHYHORSHG� FRXQWULHV� �H�J��8QLWHG�6WDWHV� �����*HUPDQ\� �����8QLWHG
.LQJGRP������GDWD�IURP�2(&'�WDNHQ�IURP�%DUUR�DQG�/HH��������

+RZHYHU�� WKH� ZDJH� JDS� LQFUHDVHG� GXULQJ� WKH� QLQHWLHV� DV� ZDJHV� IRU� XQVNLOOHG� ZRUNHUV
GHFOLQHG� UHODWLYH� WR� WKRVH� RI� KLJKO\� VNLOOHG� ZRUNHUV� �%XFKHOL�� ������ 9DLOODQW� DQG
&DVDFXEHUWD���������7KLV�SKHQRPHQRQ��ZLGHO\�REVHUYHG�LQ�LQGXVWULDOLVHG�FRXQWULHV��RFFXUV
ERWK� LQ�8UXJXD\� LQ�PDQ\� RI� WKH� RWKHU� /DWLQ� $PHULFDQ� FRXQWULHV� �6DQFKH]� DQG� 6FKDG\�
�������,QGHHG��DV�VXJJHVWHG�E\�&DVDFXEHUWD�DQG�9DLOODQW��������DQG�318'��������IRU�WKH
8UXJXD\DQ� FDVH�� DQ� H[SODQDWLRQ� RI� ULVLQJ� ZDJH� LQHTXDOLW\� EDVHG� RQO\� RQ� FKDQJHV� LQ
UHODWLYH� ODERXU�VXSSO\��ZKLOH�VXLWDEOH� IRU�SUHYLRXV�GHFDGHV�� LV�QR� ORQJHU� VXIILFLHQW� LQ� WKH
FRQWH[W�RI�D�GHHS�OLEHUDOLVDWLRQ�SURFHVV�LQ�WKH�UHJLRQ�GXULQJ�WKH�QLQHWLHV�

,Q�WKH�FDVH�RI�8UXJXD\��ZKHUH�H[SRUWV�XVH�PDLQO\�XQVNLOOHG�ODERXU�DQG�LPSRUW�FRPSHWLQJ
DFWLYLWLHV� DQG� VHUYLFHV� DUH� PRUH� VNLOO�LQWHQVLYH�� WUDGH� OLEHUDOLVDWLRQ� DGMXVWPHQW� KDG
FRPSOH[�HIIHFWV�RQ� WKH�GHPDQG�IRU�GLIIHUHQW� W\SHV�RI�ZRUNHUV��'XH� WR�RSHQQHVV�� LPSRUW�
FRPSHWLQJ� DFWLYLWLHV� ZHUH� GDPDJHG�� ZKLOH� PRVW� WUDGLWLRQDO� H[SRUW� DFWLYLWLHV� JUHZ
PRGHUDWHO\�DQG�WKH�RXWSXW�RI�VHUYLFHV�JUHZ�YLJRURXVO\�GXULQJ�WKH�QLQHWLHV��$V�UHSRUWHG�E\
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&DVDFXEHUWD� DQG�9DLOODQW� ������� WKH� HIIHFW� RI� WKLV� DGMXVWPHQW� RQ� HPSOR\PHQW� ZDV� WKDW
XQVNLOOHG�MREV�ZHUH�ORVW�DQG��LQ�VSLWH�RI�D�ORZ�UDWH�RI�JURZWK�LQ�HPSOR\PHQW��PHGLXP�DQG
KLJK� VNLOO� MREV�ZHUH� FUHDWHG�� %HVLGHV� WKLV�� VNLOOV� JURXSV� DUH� GLIIHUHQWO\� FKDUDFWHULVHG� E\
XQHPSOR\PHQW� DQG� LQIRUPDOLW\� UDWHV�� 8QHPSOR\PHQW� UDWH� LV� D� GHFUHDVLQJ� IXQFWLRQ� RI
ZRUNHUV¶� TXDOLILFDWLRQV� DQG� WKH� LQIRUPDO� ODERXU� PDUNHW� SDUWLFLSDWLRQ� UDWH� LV� KLJKHU� LQ
DFWLYLWLHV� WKDW� UHTXLUH� ORZHU� TXDOLILFDWLRQV�� GXULQJ� WKH� ����V� WKH� XQHPSOR\PHQW� UDWH
UHPDLQHG� FRQVWDQW� IRU� XQLYHUVLW\� JUDGXDWHV�� EXW� URVH� E\� DERXW� ��� IRU� WKRVH� ZLWK� ORZHU
TXDOLILFDWLRQV� DQG� VR� LQFUHDVH� LQIRUPDO� ZRUNLQJ� DPRQJ� WKH� XQVNLOOHG� �%XFKHOL�� �����
������

+XPDQ�FDSLWDO�DFFXPXODWLRQ�KDV�EHHQ�LQFUHDVLQJ�RYHU�WLPH�LQ�8UXJXD\��+XPDQ�FDSLWDO�LQ
WKH�ODERXU�IRUFH��PHDVXUHG�E\�\HDUV�RI�VFKRROLQJ��JUHZ�DW�D�FXPXODWLYH� UDWH�RI������SHU
DQQXP� GXULQJ� WKH� SHULRG� ���������� �7RUHOOR� DQG� &DVDFXEHUWD�� ������� D� SKHQRPHQRQ
ZKLFK�ZDV�PDLQO\�GULYHQ�E\�WKH�IDFW�WKDW�\RXQJHU�JHQHUDWLRQV�RI�ZRUNHUV�EULQJ�ZLWK�WKHP
KLJKHU� TXDOLILFDWLRQV�� 3DUWLFLSDWLRQ� LQ� HGXFDWLRQ� �FRYHUDJH�� RI� WKH� VFKRRO� DJH� SRSXODWLRQ
������\HDUV�ROG��KDV�LQFUHDVHG��EXW�GURSRXWV�DW�VHFRQGDU\�HGXFDWLRQ�UHPDLQ�DW�KLJK�OHYHOV�
+RZHYHU��%LUGVDOO� HW� DO� ������� VKRZV� WKDW� HYHQ�ZKHQ� WKH� OHYHOV�RI� H[SHQGLWXUH� LQ� /DWLQ
$PHULFDQ�FRXQWULHV�DUH�QRW�ORZ�FRPSDUHG�ZLWK�RWKHU�GHYHORSLQJ�FRXQWULHV��WKH�UHVXOWV�DUH
SRRUHU��,Q�SDUWLFXODU�WKHVH�DXWKRUV�UHSRUW�WKDW�DYHUDJH�VFKRROLQJ�DWWDLQPHQW�LV�WZR�\HDUV�RI
ZKDW�ZRXOG�EH�H[SHFWHG�IURP�WKH� OHYHO�RI�SHU�FDSLWD� LQFRPH��ZKLOH� WKH�JDS�EHWZHHQ� WKH
UHJLRQ�DQG�(DVW�DQG�6RXWK�(DVW�$VLD�KDV�ULVHQ�IURP�RQH�WR�IRXU�\HDUV�IURP������WR������

7KH� REVHUYHG� WUHQGV� LQ� HPSOR\PHQW� DQG� VNLOO� HQGRZPHQWV� VXJJHVW� WKDW� WKH� HGXFDWLRQ
V\VWHP� DQG� HGXFDWLRQ� SROLFLHV� KDYH� D� FUXFLDO� UROH� WR� SOD\��+RZHYHU�� LW� KDV� EHHQ�ZLGHO\
REVHUYHG�WKDW� WKH�HGXFDWLRQDO�V\VWHPV�LQ�GHYHORSLQJ�FRXQWULHV�SUHVHQW� LQWHUQDO�DV�ZHOO�DV
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H[WHUQDO� LQHIILFLHQF\� SUREOHPV�� 2Q� WKH� RQH� KDQG�� WKH� SUHVHQFH� RI� KLJK� UHSHWLWLRQ� UDWHV
LQFUHDVHV� WKH�FRVW�RI�SURGXFLQJ�VNLOOV��2Q� WKH�RWKHU�KDQG�� WKH�SUHVHQFH�RI� HDUO\�GURSRXWV
ORZHUV�WKH�TXDOLILFDWLRQ�RI�WKH�DYHUDJH�LQGLYLGXDO�MRLQLQJ�WKH�ODERXU�IRUFH�UHODWLYH�WR�ZKDW
LV�DFWXDOO\�EHLQJ�GHPDQGHG�LQ�WKH�ODERXU�PDUNHW�

,QFUHDVLQJ� WKH� HIILFLHQF\� RI� WKH� HGXFDWLRQ� V\VWHP� PHDQV� WKDW� HQUROPHQWV� ZLOO� EH
PDLQWDLQHG� WKURXJKRXW� WKH� V\VWHP� �ORZHU� GURSRXWV�� DQG� GHOD\V� GXH� WR� UHSHWLWLRQ�ZLOO� EH
ORZHUHG�� 7UHQGV� LQ� WKH� VWRFN� RI� XQVNLOOHG� ODERXU� DUH� LQYHUVHO\� UHODWHG� WR� SULPDU\� DQG
VHFRQGDU\� HQUROPHQWV� �VHH� IRU� LQVWDQFH� $UQGW�� ������� VR� HQKDQFHG� LQWHUQDO� HIILFLHQF\
LPSOLHV� WKDW� WKH� JURZWK� RI� VNLOOHG� UHODWLYH� WR� XQVNLOOHG� ODERXU� LV� LQFUHDVLQJ�� 7KLV� DOVR
LPSOLHV� HQKDQFHG� H[WHUQDO� HIILFLHQF\�� DV� ZRUNHUV� SURYLGHG� E\� WKH� HGXFDWLRQ� V\VWHP� DUH
PRUH�OLNHO\�WR�PHHW� WKH�UHTXLUHPHQWV�RI� WKH�ODERXU�PDUNHW�ZKHUH�WKH�GHPDQG�RI�VNLOOV� LV
ULVLQJ�

+RZHYHU��WKH�IRUPXODWLRQ�RI�VXLWDEOH�HGXFDWLRQDO�SROLFLHV� IRU�GHYHORSLQJ�FRXQWULHV� LV�QRW
VWUDLJKWIRUZDUG��)RU� LQVWDQFH�0F0DKRQ��������DQG�*UHHQ�HW�DO�� �������VXJJHVW� IURP�WKH
H[SHULHQFH� RI� 6RXWK�$VLDQ� FRXQWULHV� WKDW� IRFXVLQJ� RQ� EDVLF� UDWKHU� KLJKHU� HGXFDWLRQ� LV� D
PRUH�HIIHFWLYH�VWUDWHJ\�WR�SURPRWH�VNLOO�JURZWK��FRQWUDVWLQJ�ZLWK� WKH�H[SHULHQFH�RI�RWKHU
GHYHORSLQJ�FRXQWULHV�WKDW�VXEVLGLVH�KLJKHU�HGXFDWLRQ�DW�HDUO\�VWDJHV�RI�GHYHORSPHQW�

7KLV�SDSHU�DSSOLHV�D�PRGHO� WKDW�GHDO�ZLWK�HGXFDWLRQDO�SURYLVLRQ� LQ�GHYHORSLQJ�FRXQWULHV�
OLQNLQJ� WKH�TXDOLW\��TXDQWLW\�DQG� HTXLW\�RI�HGXFDWLRQDO�SROLFLHV� WR� WKHLU� LPSDFW�RQ� ODERXU
PDUNHWV�DQG�WKH�H[WHUQDO�VHFWRU��,W�IROORZV�WKH�DSSURDFK�RI�WUDGH�PRGHOV�ZLWK�HQGRJHQRXV
VNLOO� IRUPDWLRQ�� EXW� LQWURGXFHV� H[SOLFLW� OLQNV� EHWZHHQ� WUDGH� DQG� HGXFDWLRQDO� SROLFLHV�� $
&*(�DSSOLFDWLRQ�RI�WKH�PRGHO�WR�8UXJXD\�LV�FDUULHG�RXW��IRFXVLQJ�RQ�FHUWDLQ�DVSHFWV�RI�WKH
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FRXQWU\¶V�HFRQRP\�WKDW�UHTXLUH�VRPH�GHYLDWLRQ�IURP�WKH�VWUXFWXUH�RI�WKH�µVWDQGDUG¶�VLQJOH
FRXQWU\�PRGHO��7KH�PRGHO�H[SODLQV�WKH�ULVH�RI�WKH�VNLOO�SUHPLXP�GHSHQGLQJ�RQ�WUDGH�DQG
RQ� WKH� ORFDO� FRQGLWLRQV� GHWHUPLQHG� E\� WKH� FRXQWU\¶V� SDWWHUQ� RI� HQGRZPHQW� JURZWK�� 7KH
UROH�RI�HGXFDWLRQ�WR�SURGXFH�DOORFDWLYH��JURZWK�DQG�GLVWULEXWLYH�HIIHFWV�LV�DOVR�DVVHVVHG�LQ
WKH�VLPXODWLRQ�H[HUFLVHV�

7KH�UHVW�RI�WKH�SDSHU�LV�RUJDQLVHG�DV�IROORZV��6HFWLRQ���LQWURGXFHV�WKH�PDLQ�IHDWXUHV�RI�WKH
PRGHO��6HFWLRQ���GHVFULEHV�WKH�TXDOLWDWLYH�SURSHUWLHV�RI�WKH�PRGHO��6HFWLRQ���GHVFULEHV�WKH
VLPXODWLRQ� H[HUFLVHV� SHUIRUPHG� DQG� GLVFXVVHV� WKH� UHVXOWV�� 6HFWLRQ� �� FRQFOXGHV�� 7KH
$QQH[H�OLVWV�WKH�SDUDPHWHU�YDOXHV�

���02'(/�'(6&5,37,21

7KHUH�DUH�WZR�UHSUHVHQWDWLYH�KRXVHKROGV��RQH�WKDW�RZQV�RQO\�XQVNLOOHG�ODERXU�DQG�RQH�WKDW
RZQV�RQO\�VNLOOHG�ODERXU��7KH�UHWXUQV�IRU�WKH�ZRUNHUV�GHSHQG�RQ�WKHLU�SURGXFWLYLW\��ZKLFK
UHIOHFWV�WKH�HIILFLHQF\�XQLWV�RI�ODERXU�RZQHG��DQG�WKH�UHOHYDQW�PDUNHW�ZDJH�SHU�HIILFLHQF\
XQLW��%RWK�KRXVHKROGV�PDNH�D�FRQVXPSWLRQ�OHLVXUH�FKRLFH��VR�WKDW�WKH�VXSSO\�RI�ERWK�W\SHV
RI�ODERXU�LV�HQGRJHQRXV��7KH�KRXVHKROGV�DOVR�PDNH�WKH�FKRLFH�EHWZHHQ�ZRUNLQJ�IRUPDOO\
RU� LQIRUPDOO\��6R�� WKHUH� DUH� IRXU� IDFWRUV� LQ� WKH� HFRQRP\�� IRUPDOO\� HPSOR\HG� VNLOOHG� DQG
XQVNLOOHG�ODERXU��DQG�VNLOOHG�DQG�XQVNLOOHG�ODERXU�ZRUNLQJ�LQIRUPDOO\��7KH�SDUWLFLSDWLRQ�RI
FDSLWDO�LQ�HFRQRPLF�DFWLYLWLHV�LV�QRW�H[SOLFLWO\�PRGHOOHG�

+RXVHKROGV� DOORFDWH� WKHLU� SRVW�WD[� LQFRPH�EHWZHHQ� FRQVXPSWLRQ� JRRGV��(DFK� KRXVHKROG
FRQVXPHV�DOO�WKUHH�JRRGV��$��%�DQG�&��*RRG�%�FDQ�EH�GRPHVWLFDOO\�SURGXFHG�RU�LPSRUWHG�
JRRG�&�LV�SURGXFHG�E\�ERWK�IRUPDO�DQG�WKH�LQIRUPDO�DFWLYLW\��DQG�LQ�ERWK�FDVHV�JRRGV�DUH
LPSHUIHFW�VXEVWLWXWHV�IRU�WKH�KRXVHKROG��7KH�SXEOLF�JRRG�FRUUHVSRQGLQJ�WR�SXEOLF�VHUYLFHV
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HQWHUV�LQWR�WKH�LQGLYLGXDO¶V�XWLOLW\�IXQFWLRQ��+RXVHKROGV�GR�QRW�DOORFDWH�WLPH�WR�OHDUQLQJ�DV
VFKRROLQJ�LV�WDNHQ�DV�JLYHQ��7KH�VXSSO\�VLGH�RI�WKH�HGXFDWLRQ�VHFWRU�LV�H[SOLFLWO\�PRGHOOHG
ZKHUHDV�WKH�GHPDQG�VLGH�LV�PDGH�LPSOLFLW�E\�WKH�DVVXPSWLRQ�WKDW�VWXGHQWV��ZKR�DUH�QRW�\HW
KRXVHKROGV�� H[LW� WKH� V\VWHP� ZKHQ� WKH� TXDOLW\� RI� HGXFDWLRQ� WKH\� UHFHLYH� LV� SRRU�� L�H�
GURSRXWV�DUH�D�GHFUHDVLQJ�IXQFWLRQ�RI�HGXFDWLRQDO�TXDOLW\�

7KHUH�DUH�WKUHH�WUDGDEOH�VHFWRUV��$��%�DQG�IRUPDO�&���D�QRQ�WUDGHG�LQIRUPDO�VHFWRU�&�DQG
WKH� SXEOLF� VHFWRU�� 6HFWRU� $� LV� DQ� XQVNLOOHG�LQWHQVLYH� H[SRUWLQJ� DFWLYLW\�� VHFWRU� %� LV� D
VNLOOHG�LQWHQVLYH� LPSRUW� FRPSHWLQJ� DFWLYLW\�� DQG� IRUPDO� VHFWRU� &� LV� D� VNLOOHG�LQWHQVLYH
DFWLYLW\�EXW�ZLWK� D� ORZ�H[SRUW� RULHQWDWLRQ�RXW�RI� WRWDO� SURGXFWLRQ��7KH� HFRQRP\� LV� SULFH
WDNHU� LQ� LQWHUQDWLRQDO�PDUNHWV�� DQG� H[SRUWLQJ� VHFWRUV� FKDUJH� GLIIHUHQW� SULFHV� LQ� GRPHVWLF
DQG� IRUHLJQ� PDUNHWV� �$UPLQJWRQ� DVVXPSWLRQ��� 3XEOLF� VHUYLFHV� DUH� VNLOO� LQWHQVLYH�� DQG
LQIRUPDO� DFWLYLWLHV� DUH� WKH� PRVW� XQVNLOOHG� LQWHQVLYH� LQ� WKH� HFRQRP\�� $OO� SURGXFWLRQ
IXQFWLRQV�DUH�VXEMHFW�WR�FRQVWDQW�UHWXUQV�WR�VFDOH��7KHUH�DUH�FRPSHWLWLYH�PDUNHWV�IRU�JRRGV
DQG�IDFWRUV�

(GXFDWLRQ�DFWLYLWLHV�DUH�SXEOLFO\�SURYLGHG��%DVLF�HGXFDWLRQ�³SURGXFHV´�XQVNLOOHG�ZRUNHUV
DQG�VWXGHQWV�TXDOLILHG�WR�HQWHU�KLJKHU�HGXFDWLRQ��DQG�KLJKHU�HGXFDWLRQ�³SURGXFHV´�VNLOOHG
ZRUNHUV�IURP�TXDOLILHG�VWXGHQW�LQSXWV��7KH�RXWSXW�RI�HGXFDWLRQ�DFWLYLWLHV�DV�D�JUDGH�OHYHO�
W\SH��VSHFLILF�IORZ�YDULDEOH��DVVXPLQJ�D�&REE�'RXJODV�IXQFWLRQDO�IRUP�LV�
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ZKHUH� =>?. � DUH� UHVRXUFHV� DQG� =>?( � LV� HQUROPHQW��ZKLOH� =>?$ � DQG� =>?D � DUH� SDUDPHWHUV� WKDW

UHJXODWH� WKH� OHYHO� DQG� UHVSRQVLYHQHVV� WR� UHVRXUFHV� DSSOLHG� �VXE�LQGH[� @� UHSUHVHQWV� WKH
JUDGH�� A �WKH�OHYHO��DQG�B�WKH�VWXGHQW¶V�JURXS��

CDE4 � UHSUHVHQWV� WKH� DPRXQW� RI� NQRZOHGJH� SURYLGHG� E\� WKH� VHUYLFH�� ZKLFK� LV� QRW

QHFHVVDULO\� WUDQVPLWWHG� WR� VWXGHQWV��ZKLOH� CDET � LV� WKH� DPRXQW�RI�NQRZOHGJH� HPERGLHG�E\

VXFFHVVIXO�VWXGHQWV��ZKLFK�DGGV�WR�KLV�KHU�KXPDQ�FDSLWDO��7KH�YDULDEOH� FGHT �DOVR�PHDVXUHV
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7KLV�H[SUHVVLRQ�VKRZV� WKDW� WKH�DGGLWLRQ�RI�KXPDQ�FDSLWDO� LV�JUDGH�OHYHO�W\SH� VSHFLILF�� ,Q
SDUWLFXODU� LW� VKRZV� WKDW� VWXGHQWV¶� FKDUDFWHULVWLFV� DIIHFW� WKH� DGGLWLRQ� WKDW� HGXFDWLRQ
SURGXFWLRQ� PDNHV� WR� WKHLU� KXPDQ� FDSLWDO�� )RU� LQVWDQFH�� LQGLYLGXDOV� IURP� SRRU� VRFLR�
HFRQRPLF�EDFNJURXQG��GLVDGYDQWDJHG�W\SH��PD\�UHTXLUH�PDWHULDOV�RU�DGGLWLRQDO�VXSSRUW��VR
D� JLYHQ� OHYHO� RI� HGXFDWLRQDO� UHVRXUFHV� SURGXFHV� ORZHU� VNLOOV� LQ� LQGLYLGXDOV� RI� WKH
GLVDGYDQWDJHG�JURXS��L�H��WKH�JURXS�KDV�D�ORZ�YDOXH�RI�WKH�SDUDPHWHU� $ ���%XW�DV�VXJJHVWHG
E\�WKH�UHVXOWV�SUHVHQWHG�E\�6DXWX��������WKH�SURYLVLRQ�RI�HGXFDWLRQ�PD\�FRPSHQVDWH� WKH
QHJDWLYH�HIIHFWV�RI�SRYHUW\��RU�PRUH�JHQHUDOO\�D�GLVDGYDQWDJHG�FRQGLWLRQ��VR�WKLV�JURXS�KDV

D�KLJKHU�UHVSRQVLYHQHVV�WR�LQFUHDVHG�UHVRXUFHV��L�H��D�KLJK�YDOXH�RI�WKH�SDUDPHWHU�D ��
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3UHYLRXV� DWWDLQPHQW� HQDEOHV� IXWXUH� VXFFHVV� �RU� DV�+HFNPDQ� DQG�0DVWHURY� ������� SXW� LW�
VNLOOV� EHJHWV� VNLOOV��� VR� VWXGHQWV¶� DWWDLQPHQW� LV� WKH� GHWHUPLQDQW� RI� WKHLU� VXFFHVV� LQ� WKH
V\VWHP�� $V� VXFK�� VWXGHQWV¶� DWWDLQWPHQW�� ZKLFK� UHIOHFWV� VFKRRO� TXDOLW\�� LV� WDNHQ� DV� WKH
GHWHUPLQDQW�RI� UHSHWLWLRQ�DQG�GURSRXWV��$�JHQHULF�H[SUHVVLRQ� IRU�GURSRXWV�DQG� UHSHWLWLRQ
UDWHV�WDNHV�WKH�IROORZLQJ�IRUP�

� �NOPNOPNOP TJJ  ZKHUH � ��w
w
QRS
QRS
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6R�� SRRU� VFKRRO� TXDOLW\� OHDGV� WR� VWXGHQWV¶� SRRU� SHUIRUPDQFH�� ,Q� WLPH� WKLV� OHDGV� WR
LQHIILFLHQFLHV�LQ�WKH�H[SHQGLWXUH�RI�HGXFDWLRQ��PHDVXUHG�ERWK�E\�WKH�QXPEHU�RI�VXFFHVVIXO
VWXGHQWV�DQG�WKH�VNLOOV��TXDOLILFDWLRQV�DV�PHDVXUHG�E\�WKH�LQGLFDWRU� T ��HPERGLHG�E\�WKHP�

,Q�RWKHU�ZRUGV��DV�D�FRQVHTXHQFH�RI�LQHIILFLHQFLHV�QRW�DOO�WKH�HGXFDWLRQDO�RXWSXW�UHVXOWV�LQ
WKH�DFFXPXODWLRQ�RI�KXPDQ�FDSLWDO�

7KRVH� ZKR� FRPSOHWH� RQO\� EDVLF� HGXFDWLRQ� HQWHU� WKH� PDUNHW� DV� XQVNLOOHG� ODERXU�� ZKLOH
WKRVH� ZKR� FRPSOHWH� KLJKHU� HGXFDWLRQ� HQWHU� WKH� ODERXU� PDUNHW� DV� VNLOOHG� ZRUNHUV�� %RWK
JURXSV� FDUU\� ZLWK� WKHP� WKH� DPRXQW� RI� NQRZOHGJH� DFTXLUHG� WKURXJKRXW� WKH� HGXFDWLRQ
SURFHVV��ZKLFK�ZLOO�WKHQ�GHWHUPLQH�WKHLU�SURGXFWLYLW\�ZKHQ�ZRUNLQJ��(DUO\�GURSRXWV�WHQG
WR�ORZHU�WKH�DYHUDJH�TXDOLILFDWLRQV�RI�HQWUDQWV�WR�WKH�ODERXU�PDUNHW��ZKLOH�KLJK�UHSHWLWLRQ
UDWHV�PDNH�HDFK�HQWUDQW�YHU\�FRVWO\�

$V� EDVLF� HGXFDWLRQ� LV� UHTXLUHG� IRU� IRUPDO� MREV�� WKRVH� ZKR� GURS� RXW� RI� EDVLF� HGXFDWLRQ
QHFHVVDULO\� JR� WR� WKH� LQIRUPDO� PDUNHW�� 6R� DQ� LQGLYLGXDO� FDQ� HQWHU� WKH� LQIRUPDO� PDUNHW
HLWKHU�E\�FKRLFH�LI�TXDOLILHG�IRU�IRUPDO�HPSOR\PHQW��RU�E\�QHFHVVLW\�DV�D�GURSRXW�GRHV�QRW
KDYH�WKH�TXDOLILFDWLRQV�UHTXLUHG�IRU�IRUPDO�ZRUN�



T
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�����7KH�JHQHUDO�IUDPHZRUN

,Q� WKH� VWDQGDUG� +HFNVFKHU�2KOLQ� �+2�� PRGHO�� JURZWK� LQ� D� VPDOO� RSHQ� HFRQRP\¶V
HQGRZPHQWV� KDV� QR� HIIHFW� RQ� SULFHV� DQG� IDFWRUV� UHWXUQV� DQG� DOVR�� LQ� WKLV� IUDPHZRUN
FKDQJHV� LQ� LQWHUQDWLRQDO� SULFHV� DUH� IXOO\� WUDQVPLWWHG� WR� GRPHVWLF� SULFHV�� %XW� WKH� PRGHO
SUHVHQWHG� LQ� WKH� SUHYLRXV� VHFWLRQ� GLVWDQFHV� LWVHOI� IURP� WKH�+2� SDUDGLJP� E\� LQWURGXFLQJ
SURGXFW�GLIIHUHQWLDWLRQ�E\�FRXQWU\�RI�RULJLQ��WKH�$UPLQJWRQ�DVVXPSWLRQ��DQG�WKH�SUHVHQFH
RI�LQIRUPDO�ODERXU�WKDW�LV�LPSHUIHFW�VXEVWLWXWH�RI�IRUPDO�ODERXU�LQ�QRQ�WUDGHG�DFWLYLWLHV��$V
D�UHVXOW��FKDQJHV�LQ�ORFDO�FRQGLWLRQV��L�H��LQ�WKH�GRPHVWLF�VXSSO\�DQG�GHPDQG�RI�VNLOOV��DOVR
DIIHFWV�SURGXFW�DQG� IDFWRU�SULFHV��0RUHRYHU�� WKH� LQWURGXFWLRQ�RI� WKH� ODERXU�OHLVXUH�RSWLRQ
IRU�KRXVHKROGV�LPSOLHV�WKDW�WKH�VXSSO\�RI�IDFWRUV�LV�DOVR�DIIHFWHG�E\�WD[DWLRQ�DQG�SURGXFW
DQG�IDFWRU�SULFHV�

7KH�VWDQGDUG�WKHRUHWLFDO�+2�UHVXOWV�LQGLFDWH�WKDW�WUDGH�ZLWK�LQGXVWULDO�FRXQWULHV�ORZHUV�WKH
LQFHQWLYHV�WR�DFFXPXODWH�KXPDQ�FDSLWDO�LQ�GHYHORSLQJ�HFRQRPLHV��DV�WKH\�ORZHU�WKH�UHWXUQ
RI� WKH� UHODWLYHO\� VFDUFH� IDFWRU�� %XW� LQ� WKLV� PRGHO� HGXFDWLRQDO� SROLFLHV� DOVR� KDYH� UROH� LQ
GHWHUPLQLQJ� WKH� RXWFRPH� RI� WKH� DFFXPXODWLRQ� SURFHVV� E\� DOWHULQJ� TXDQWLW\�� TXDOLW\� DQG
FRPSRVLWLRQ�RI�WKH�SXEOLF�VXSSO\�RI�HGXFDWLRQDO�VHUYLFHV�

6R�� LQ� WKLV� PRGHO� DV� WKH� ³SURGXFWLRQ´� RI� QHZ� IDFWRUV� LV� HQGRJHQRXV� LW� LV� XQOLNHO\� WKDW
HQGRZPHQWV�RI�ERWK�IDFWRUV�ZLOO�LQFUHDVH�LQ�WKH�VDPH�SURSRUWLRQ��VR�JURZWK�LV�XQOLNHO\�WR
EH�EDODQFHG��7KHQ� WKH�VWDQGDUG�5\EF]\QVNL�HIIHFW�DSSOLHV��ZLWK�D� VKLIW� LQ� WKH�SURGXFWLRQ
SRVVLELOLW\�IURQWLHU�ELDVHG�WRZDUGV�WKH�VHFWRU�LQWHQVLYH�LQ�WKH�IDFWRU�ZKLFK�JURZV�UHODWLYHO\�
7KRXJK� KXPDQ� FDSLWDO� DFFXPXODWLRQ� GHSHQGV� RQ� WKH� SURGXFWLRQ� RI� HGXFDWLRQ�� WKH
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HFRQRP\¶V� HIIHFWLYH� VXSSO\� RI� VNLOOV� GHSHQGV� RQ� LQGLYLGXDO¶V� GHFLVLRQV� RQ� DOORFDWLRQ� RI
WLPH��ZKLFK�YDULHV�ZLWK�UHODWLYH�SULFHV�

&RQVHTXHQWO\��LQ�WKLV�PRGHO�HGXFDWLRQDO�SROLFLHV��E\�GHWHUPLQLQJ�WKH�SURGXFWLRQ�RI�VNLOOV�
DIIHFW�WKH�FRXQWU\¶V�SDWWHUQ�RI�WUDGH�DQG�DOVR�KDYH�GLVWULEXWLRQDO�HIIHFWV��2Q�WKH�RQH�KDQG�
WKH�FRPSRVLWLRQ�RI�WKH�LQIORZ�RI�QHZ�ZRUNHUV�GHWHUPLQHV�JURZWK�DQG�FRQVHTXHQWO\�WUDGH
SDWWHUQV��2Q�WKH�RWKHU�KDQG��WKH�RXWSXW�RI�WKH�HGXFDWLRQ�VHFWRU�DOWHUV�WKH�UHODWLYH�VXSSO\�RI
VNLOOV� DIIHFWLQJ� DOVR� UHODWLYH� ZDJHV�� ,Q� D� FRQWH[W� ZKHUH� ERWK� ORFDO� DQG� LQWHUQDWLRQDO
FRQGLWLRQV� GHWHUPLQH� UHODWLYH� ZDJHV� D� �UHODWLYHO\�� JUHDWHU� VXSSO\� RI� VNLOOHG� ODERXU� PD\
GULYH�WKH�ZDJHV�RI�WKDW�ODERXU�GRZQ��UHGXFLQJ�WKH�ZDJH�JDS�DQG�IDYRXULQJ�WKH�VXEVWLWXWLRQ
RI�XQVNLOOHG�IRU�VNLOO�ODERXU�

%HVLGHV�� LQ� WKLV�PRGHO� HGXFDWLRQDO� SROLFLHV�PD\�DOWHU� WKH� IRUPDO� WR� LQIRUPDO� UDWLR� LQ� WKH
ODERXU� IRUFH��7KLV� LV�� HGXFDWLRQ�PD\� UHGXFH� ³QDWXUDO´� LQIRUPDO� HPSOR\PHQW�E\� UHGXFLQJ
WKH�QXPEHU�RI�XQTXDOLILHG�LQGLYLGXDOV�WKDW�DUULYH�LQ�WKH�ODERXU�PDUNHW�ZLWK�QR�FKRLFH�EXW
WR� ZRUN� LQIRUPDOO\�� LW� PD\� KRZHYHU� LQFUHDVH� ³SUHIHUUHG´� LQIRUPDOLW\� GXH� WR� LQFUHDVHG
UHWXUQV�LQ�WR�LQIRUPDO�ODERXU�ZKHQ�³QDWXUDO´�LQIRUPDOLW\�LV�UHGXFHG�

�����6SHFLILF�LVVXHV�RQ�HGXFDWLRQ

,Q� WKLV� PRGHO� WKH� HIILFLHQF\� RI� HGXFDWLRQDO� H[SHQGLWXUH� GHSHQGV� RQ� WKH� DOORFDWLRQ� RI
UHVRXUFHV�DFURVV�JUDGHV��OHYHOV��DQG�VWXGHQWV¶�JURXS��+RZHYHU�WKHUH�LV�QR�VWUDLJKWIRUZDUG
SROLF\� RSWLRQ� DV� WKH� DOORFDWLRQ� RI� UHVRXUFHV� DFFRUGLQJ� WR� GLIIHUHQW� FULWHULD� LPSOLHV� D
FRPSURPLVH�EHWZHHQ�TXDQWLW\��TXDOLW\�DQG�WKH�FRPSRVLWLRQ�RI�VWXGHQWV�EHLQJ�HGXFDWHG�
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)LUVW� RI� DOO�� DQ� LVVXH� IUHTXHQWO\� LGHQWLILHG� LQ� WKH� OLWHUDWXUH� LV� ZKHWKHU� WKH� JRYHUQPHQW¶V
SULRULW\� VKRXOG� EH� EDVLF� RU� KLJKHU� HGXFDWLRQ�� 7KLV� LV� DQ� LPSRUWDQW� LVVXH� LQ� GHYHORSLQJ
FRXQWULHV��ZKHUH�VHYHUDO�ZHDNQHVVHV�FDQ�EH�IRXQG�LQ�EDVLF�HGXFDWLRQ�WKDW�XQGHUPLQHV�WKH
RYHUDOO�SHUIRUPDQFH�RI� WKH� V\VWHP�DQG�EH\RQG� �ODERXU�PDUNHWV�� VRFLHW\�� HWF���� 6R� LQ� WKLV
PRGHO� WKH�JRYHUQPHQW� DOORFDWH� UHVRXUFHV�EHWZHHQ� OHYHOV� UHFRJQLVLQJ� WKDW� WKH� QXPEHU� RI
VWXGHQWV�DW�WKH�KLJKHU�OHYHO�GHSHQGV�RQ�FRPSOHWLRQ�UDWHV�DW�WKH�ORZHU�OHYHO�

6HFRQGO\��WKH�SUHVHQFH�RI�VWXGHQW�KHWHURJHQHLW\�PD\�LPSRVH�D�HIILFLHQF\�HTXLW\�GLOHPPD
RQ�SROLF\PDNHUV��$SSO\LQJ�UHODWLYHO\�PRUH�UHVRXUFHV�WR�WKH�GLVDGYDQWDJHG�JURXS�OHDGV�WR
REWDLQLQJ� VLPLODU� UHVXOWV� DFURVV� JURXSV�� KRZHYHU�� WKLV� FRPHV� DW� WKH� FRVW� RI� VDFULILFLQJ� D
EHWWHU�TXDOLW\�RI�HGXFDWLRQ�IRU�WKH�DGYDQWDJHG�JURXS��2Q�WKH�RQH�KDQG��WKH�HIILFLHQF\�LQ�WKH
SURGXFWLRQ� RI� NQRZOHGJH� LV� GLPLQLVKHG� ZKHQ� UHVRXUFHV� DUH� GLYHUWHG� IURP� WKRVH� WKDW
DVVLPLODWH� LW� IDVWHU��2Q� WKH�RWKHU�KDQG�� HIILFLHQF\� LV� DOVR�GLPLQLVKHG�ZKHQ� UHVRXUFHV� DUH
ZDVWHG�E\� DSSO\LQJ� VXFK� LQVXIILFLHQW� DPRXQWV� WR� VRPH� VWXGHQWV� �WKH� GLVDGYDQWDJHG�� WKDW
WKH\�DUH�XQDEOH�WR�OHDUQ��WKH\�KDYH�WR�UHSHDW���PDNLQJ�WKH�UHWXUQ�WR�WKRVH�UHVRXUFHV�HTXDO�WR
]HUR��2Q�WKLV�SRLQW�%LUGVDOO�HW�DO���������DUJXH�WKDW�XQLYHUVDO�DFFHVV�WR�SULPDU\�HGXFDWLRQ
LQ� /DWLQ� $PHULFD� KDV� EHFRPH� D� ³IDOVH� HQWLWOHPHQW´� IRU� WKH� SRRU� DV� WKH� HGXFDWLRQ� WKH\
UHFHLYH� LV� RI� VXFK� D� SRRU� TXDOLW\� WKDW� LW� JLYHV� OLWWOH� UHDO� EHQHILW�� 7KXV�� LQ� WKLV�PRGHO� WKH
HGXFDWLRQDO�DXWKRULWLHV�PD\�FKRRVH�EHWZHHQ�RIIHULQJ�HTXDO�DFFHVV�WR�HGXFDWLRQ�RU�RIIHULQJ
³HTXLYDOHQW�OHDUQLQJ�RSSRUWXQLWLHV´�WR�LQGLYLGXDOV�

)LQDOO\��DOORFDWLRQ�RI�UHVRXUFHV�DFURVV�JUDGHV�PD\�EH�DQ�LPSRUWDQW�LVVXH�ZKHQ��DV�LV�RIWHQ
WKH� FDVH�� VRPH� JUDGHV� SUHVHQW� D� SDUWLFXODUO\� GLIILFXOW� VLWXDWLRQ�� )RU� LQVWDQFH�� LQ� /DWLQ
$PHULFDQ� FRXQWULHV� WKH� ILUVW� \HDU� RI� SULPDU\� VFKRRO� KDV� KLJK� UDWHV� RI� UHSHWLWLRQ� �DERYH
����LQ�VRPH�FDVHV���,Q�WKH�FDVH�RI�8UXJXD\�WKH�ILUVW�\HDU�RI�SULPDU\�DQG�WKH�ILUVW�\HDUV�RI



XY

KLJK�VFKRRO�DQG�RI�8QLYHUVLW\�KDYH�VHULRXV�SUREOHPV�RI�UHSHWLWLRQ�DQG�GURSRXW��6R��LQ�WKLV
PRGHO� WKH� HGXFDWLRQ� DXWKRULWLHV� PD\� FRQVLGHU� DOORFDWLQJ� WKH� EXGJHW� DPRQJ� JUDGHV
IDYRXULQJ�WKH�ILUVW�JUDGH�LQ�RUGHU�WR�PD[LPLVH�WKH�QXPEHU�RI�SHRSOH�FRPSOHWLQJ�WKH�OHYHO�

�����3DWWHUQ�RI�HQGRZPHQW�JURZWK

7KH�FRPSRVLWLRQ�RI� WKH� LQIORZ�RI�QHZ�ODERXU�XQLWV� LQWR� WKH�PDUNHW� LV�GHWHUPLQHG�E\� WKH
FRPSRVLWLRQ�RI�WKH�RXWSXW�RI�HGXFDWLRQ�DFWLYLWLHV��7KLV�IORZ�LQ�8UXJXD\��DQG�W\SLFDOO\� LQ
GHYHORSLQJ� HFRQRPLHV�� LV� KHDYLO\� GRPLQDWHG� E\� XQVNLOOHG� ODERXU�� IROORZHG� E\� LQIRUPDO
XQVNLOOHG�ODERXU��DQG�WKLV�SURGXFHV�DQ�XQEDODQFH�JURZWK�RI�HQGRZPHQWV�

7KHVH�FKDQJHV�LQ�IDFWRU�VXSSOLHV�OHDG�WR�D�UHODWLYH�GHFOLQH�LQ�WKH�UHWXUQ�WR�XQVNLOOHG�ODERXU�
ERWK� IRUPDO� DQG� LQIRUPDO�� $V� XQVNLOOHG� ODERXU� LV� XVHG� LQWHQVLYHO\� LQ� WKH� SURGXFWLRQ� RI
JRRGV�$�DQG� LQIRUPDO�&�� WKH�GHFOLQH� LQ� WKH� UHWXUQ�RI�XQVNLOOHG� ODERXU� OHDGV� WR�D� UHODWLYH
GHFUHDVH� LQ� WKH� XQLW� SURGXFWLRQ� FRVW� RI� WKHVH� JRRGV� WKXV� IDYRXULQJ� DQ� LQFUHDVH� LQ
FRQVXPSWLRQ��6R�WKH�LQIORZ�FDXVHV�JURZWK�ELDVHG�WRZDUGV�H[SRUWDEOHV�DV�ZHOO�DV�LQIRUPDO
QRQ�WUDGDEOHV��ERWK�LQWHQVLYH�LQ�XQVNLOOHG�ODERXU�

,QFUHDVHV� LQ� HQGRZPHQWV� ELDVHG� WRZDUGV� XQVNLOOHG� ODERXU�ZLGHQ� WKH�ZDJH� JDS� EHWZHHQ
VNLOOHG�DQG�XQVNLOOHG�ZRUNHUV��VR�WKDW�WKH�LQFRPH�GLVWULEXWLRQ�LV�ZRUVHQHG�E\�WKLV�SDWWHUQ
RI�JURZWK��7KXV�HGXFDWLRQ�DFWLYLWLHV�GR�SURGXFH�GLVWULEXWLRQDO�HIIHFWV�DPRQJ�ZDJH�HDUQHUV
EXW�WKH\�GR�QRW�SURGXFH�SHU�VH�D�UHGXFWLRQ�LQ�LQFRPH�LQHTXDOLW\�

���6,08/$7,216�$1'�5(68/76

,Q�WKLV�VHFWLRQ�,�DQDO\VH�WKH�JHQHUDO�HTXLOLEULXP�HIIHFWV�RI�HGXFDWLRQ�DFWLYLWLHV�LQ�D�PRGHO
ZLWK� WKH�FKDUDFWHULVWLFV�SUHVHQWHG� LQ� WKH�SUHYLRXV� VHFWLRQV��7R� WKLV�SXUSRVH� VW\OLVHG� IDFWV
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IURP�WKH�8UXJXD\DQ�HFRQRP\�DUH�XVHG�DV�D�EHQFKPDUN��,�GLVFXVV�WKH�OLQNV�EHWZHHQ�WUDGH�
HGXFDWLRQDO�SROLFLHV�DQG�ILVFDO�SROLF\�E\�PHDQV�RI�VLPXODWLRQ�H[HUFLVHV�

�����7UDGH�DQG�HGXFDWLRQ

7KH�OLQNV�EHWZHHQ�WUDGH�DQG�HGXFDWLRQ�JR�LQ�ERWK�GLUHFWLRQV��7R�DQDO\VH�WKH�UHSHUFXVVLRQV
RI� WKLV� GXDO� UHODWLRQVKLS� ,� FRQVLGHU� D� VFHQDULR�ZKHUH� WKH� UHODWLYH� SULFH� RI� VNLOO� LQWHQVLYH
JRRGV� ULVHV� LQ� D� FRQWH[W� RI� RSHQQHVV�� ZKLFK� UHSURGXFHV� WKH� VLWXDWLRQ� RI� WKH� 8UXJXD\DQ
HFRQRP\�GXULQJ�WKH�QLQHWLHV�

,Q�WKH�VLPXODWLRQ�H[HUFLVH�WKHQ��WKH�WDULII�RQ�LPSRUWHG�%�LV�UHGXFHG�ZKLOH�WKH�LQWHUQDWLRQDO
UHODWLYH� SULFH� RI� JRRG� &� LQFUHDVHV�� %HLQJ� WKHVH� VHFWRUV� VNLOO� LQWHQVLYH� �LQ� UHODWLRQ� WR
H[SRUWLQJ�DFWLYLWLHV��WKHVH�WZR�VKRFNV�WHQG�WR�SURGXFH�RSSRVLWH�HIIHFWV�RQ�IDFWRU�GHPDQGV�
DQG� WKH�QHW� HIIHFW� GHSHQGV�RQ� WKHLU� UHODWLYH� VWUHQJWKV��)RU� WKLV� UHDVRQ� ILUVWO\� ,� VKRZ� WZR
SRVVLEOH�DOWHUQDWLYHV�WR�UHSUHVHQW�WKH�VLWXDWLRQ�RI�8UXJXD\�GXULQJ�WKH�QLQHWLHV�

7DEOH���VKRZV�WKH�UHVXOWV�IRU�
OLEHUDOLVDWLRQ
�DQG�
JOREDOLVDWLRQ
��GHSHQGLQJ�RQ�ZKHWKHU�WKH
HIIHFWV�IURP�WKH�OLEHUDOLVDWLRQ�SURFHVV�ZHUH�PRUH�RU�OHVV�GRPLQDQW�WKDQ�WKH�UHODWLYH�ULVH�LQ
LQWHUQDWLRQDO�SULFHV�RI� VNLOO� LQWHQVLYH�JRRGV� �ILUVW� FROXPQ�DQG� VHFRQG� FROXPQ�RI� WDEOH���
UHVSHFWLYHO\��

,Q� WDEOH� �� WKH� ILUVW� FROXPQ� UHSURGXFHV� TXLWH� FORVH� WKH� HIIHFWV� RI� WUDGH� LQ� WKH�8UXJXD\DQ
HFRQRP\�GXULQJ�WKH�GHHS�OLEHUDOLVDWLRQ�SURFHVV��7KLV� LV��H[SRUWLQJ�DFWLYLWLHV�DQG�VHUYLFHV
ZHUH� IDYRXUHG�� LPSRUWV� URVH�DQG� LPSRUW�FRPSHWLQJ�DFWLYLWLHV�ZHUH� UHGXFHG��%XW��ZLWK�QR
FKDQJHV�LQ�IDFWRU�HQGRZPHQWV�WKLV�WUDGH�SDWWHUQ�OHDGV�WR�D�GHFOLQH�LQ�WKH�VNLOO�SUHPLXP�DQG



\]

WR�D�GHFOLQH�LQ�LQIRUPDO�DFWLYLWLHV�FRQWUDU\�WR�WKH�REVHUYHG�IDFWV��,�VKDOO�IXUWKHU�LQYHVWLJDWH
WKLV�FDVH�

7DEOH���2SHQQHVV�VFHQDULRV
OLEHUDOLVDWLRQ JOREDOLVDWLRQ

;^ ���� �����
;_ ����� �����
(;` ���� �����
(;a ���� ����
,0 ����� ����
;bc ���� ����
;de ����� ����
Zf ����� ����
Zgh ����� ����
Zi ����� ����
Zjk ����� ����
1RWDWLRQ��;�GHQRWHV�SURGXFWLRQ��(;�H[SRUWV�� ,0� LPSRUWV� DQG�Z�ZDJHV��$��%��&� DUH� WKH
SURGXFWLYH�VHFWRUV��8��6�DUH�XQVNLOOHG�DQG�VNLOO��DQG�)��,�DUH�IRUPDO�DQG�LQIRUPDO�
7DEOH���VKRZV�WKH�HIIHFWV�RQ�IDFWRU�UHWXUQ�DQG�VXSSO\�XQGHU�WKLV�VFHQDULR�FRPSDULQJ�ZKHQ
WKHUH� LV� QR� FKDQJHV� LQ� HQGRZPHQWV� �ILUVW� FROXPQ�� DQG� ZKHQ� HQGRZPHQWV� FKDQJH
�GRPLQDWHG�E\�XQVNLOOHG�ODERXU��VHFRQG�FROXPQ��GRPLQDWHG�E\�VNLOOHG�ODERXU�WKLUG�FROXPQ�
GRPLQDWHG� E\� LQIRUPDO� ZRUNHUV�� IRXUWK� FROXPQ��� 7DEOH� �� VKRZV� WKDW� DQ� LQFUHDVH� LQ
HQGRZPHQWV�ELDVHG�WRZDUGV�XQVNLOOHG�ODERXU�WHQG�WR�LQFUHDVH�WKH�ZDJH�JDS�DFURVV�W\SHV�RI
ODERXU��ERWK�IRUPDO�DQG�LQIRUPDO��ZKLOH�DQ�LQFUHDVH�LQ�VNLOOV�WHQG�WR�UHGXFH�LW��)URP�ZKHUH
LW�FDQ�EH�VHHQ�WKDW�DQ�LQFUHDVH�LQ�WKH�ZDJH�JDS�REVHUYHG�LQ�8UXJXD\�LV�QRW�FRQVLVWHQW�ZLWK
QHLWKHU� QR� �RU� EDODQFHG�� JURZWK� RI� HQGRZPHQWV� �DV� LQ� WDEOH� ��� ILUVW� FROXPQ�� QRU� ZLWK
HQGRZPHQW¶V�JURZWK�GRPLQDWHG�E\�VNLOOHG�ZRUNHUV��DV�LQ�WDEOH����WKLUG�FROXPQ���,QGHHG��LW
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LV�FRQVLVWHQW�ZLWK�D�SDWWHUQ�RI�HQGRZPHQWV¶�JURZWK�GRPLQDWHG�E\�XQVNLOOHG�ZRUNHUV��WDEOH
���VHFRQG�FROXPQ���DV�LW�LV�WKH�FDVH�LQ�8UXJXD\�

7DEOH���2SHQQHVV�DQG�HQGRZPHQW¶V�JURZWK�(IIHFWV�RQ�UHWXUQV
RSHQQHVV JURZWK

XQVNLOOHG
JURZWK
VNLOOHG

JURZWK
LQIRUPDO

/nop ���� ���� ���� ����
/nqp ����� ���� ����� �����
Zn ����� ����� ����� �����
Znq ����� ����� ����� �����
/ros ���� ���� ���� ����
/tus ���� ���� ���� ����
Zt ����� ����� ����� �����
Ztu ����� ����� ����� �����
1RWDWLRQ�� ��� �� GHQRWHV� KRXVHKROGV�� /� GHQRWHV� ODERXU� VXSSO\� DQG� Z� ZDJHV�� 8�� 6� DUH
XQVNLOOHG�DQG�VNLOOHG�DQG�)��,�DUH�IRUPDO�DQG�LQIRUPDO�
7DEOH� �� DOVR� VKRZV� WKH� DOORFDWLYH� HIIHFWV� RI� WKH� WUDGH� VKRFN� WRJHWKHU� ZLWK� WKH� GLIIHUHQW
SDWWHUQV� RI� HQGRZPHQW� JURZWK�� 7KH� VLPXODWLRQ� VKRZV� WKDW� JURZWK� ELDVHG� WRZDUGV
XQVNLOOHG� ZRUNHUV� UHLQIRUFHV� WKH� HIIHFWV� RI� WUDGH� OLEHUDOLVDWLRQ� RQ� WUDGHG� DFWLYLWLHV� DQG
VHUYLFHV� EXW� LW� JHQHUDWHV� DGGLWLRQDO� VWLPXOXV� WR� LQIRUPDO� DFWLYLWLHV�� 7KLV� UHVXOW�� ZKLFK� LV
H[SODLQHG�E\�WKH�KLJKHU�SURSHQVLW\�RI�XQVNLOOHG�ZRUNHUV�WR�JR�LQIRUPDO��LV�DOVR�FRQVLVWHQW
ZLWK�WKH�REVHUYHG�IDFWV�LQ�8UXJXD\DQ�HFRQRP\�



vw

7DEOH���2SHQQHVV�DQG�HQGRZPHQW¶V�JURZWK�(IIHFWV�RQ�VHFWRUV
RSHQQHVV JURZWK

XQVNLOOHG
JURZWK
VNLOOHG

JURZWK
LQIRUPDO

;x ���� ���� ���� ����
;y ����� ����� ����� �����
;z{ ���� ���� ���� ����
;z| ����� ���� ����� ����
1RWDWLRQ��;�GHQRWHV� SURGXFWLRQ��$��%��&� DUH� WKH� SURGXFWLYH� VHFWRUV� )�� ,� DUH� IRUPDO� DQG
LQIRUPDO�
)LQDOO\��WUDGH�VKRFNV�DOVR�DIIHFW�HGXFDWLRQ�DFWLYLWLHV��:KHQ�WKH�HGXFDWLRQDO�EXGJHW�UHPDLQV
IL[HG�� DV� LV� OLNHO\� LI� WKHUH� LV� LQHUWLD� LQ� SXEOLF� EXGJHWV�� D� ULVH� LQ� WKH� ZDJH� JDS� DIIHFWV
QHJDWLYHO\� HGXFDWLRQ� DFWLYLWLHV� DV� WKH� VHFWRU� LV� VNLOO� LQWHQVLYH��7KXV� D� VLPLODU� UHVXOW� WKDQ
WKDW�SUHGLFWHG�E\�WKH�+2�IUDPHZRUN�IRU�GHYHORSLQJ�HFRQRPLHV�� L�H�� WKDW� WUDGH�ZLWK�PRUH
GHYHORSHG� HFRQRPLHV� DIIHFWV�QHJDWLYHO\� WKH� DFFXPXODWLRQ�RI� VNLOOV� GXH� WR� D� UHGXFWLRQ� LQ
WKH�LQFHQWLYHV�WR�LQYHVW�LQ�HGXFDWLRQ��LV�REVHUYHG�EXW�LQ�WKLV�FDVH�H[SODLQHG�E\�ULJLGLWLHV�LQ
WKH�SXEOLF�EXGJHW�IRU�HGXFDWLRQ�DFWLYLWLHV�

�����([SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV

([SDQGLQJ� WKH� IXQGV� DOORFDWHG� WR� HGXFDWLRQ� DFWLYLWLHV� HQDEOHV� DQ� LQFUHDVH� WKH� UHVRXUFHV
DSSOLHG�SHU�SXSLO��WKXV�LPSURYLQJ�HGXFDWLRQ�TXDOLW\��$V�VWXGHQWV¶�SHUIRUPDQFH�LV�SRVLWLYHO\
DVVRFLDWHG� ZLWK� HGXFDWLRQ� TXDOLW\�� WKH� H[SDQVLRQ� RI� WKH� EXGJHW� EULQJV� DERXW� DQ
LPSURYHPHQW�LQ�WKH�LQWHUQDO�HIILFLHQF\�RI�WKH�HGXFDWLRQ�V\VWHP��+RZHYHU��DV�HIILFLHQF\�LV
HQKDQFHG�PRUH� VWXGHQWV� UHDFK� IXUWKHU� VWDJHV� LQ� WKH� V\VWHP�� EXW� DV� PRUH� VWXGHQWV� UHDFK
IXUWKHU�VWXGLHV�WKH�IDOOLQJ�UHVRXUFH�LQWHQVLW\�SHU�VWXGHQW�WHQGV�WR�FRXQWHUDFW�WKH�ULVH�LQ�WKH
EXGJHW��WKXV�WKH�TXDOLW\�DW�WKRVH�OHYHOV�PD\�ULVH�RU�IDOO�



}~

7R�DQDO\VH�WKH�HIIHFWV�RQ�WKH�ODERXU�PDUNHW�DQ�H[SDQVLRQ�RI�����LQ�WKH�HGXFDWLRQDO�EXGJHW
LV�VLPXODWHG��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�WDEOH����7KH�WDEOH�VKRZV�WKDW��DV�HDUO\�GURSRXWV
DUH�UHGXFHG��WKH�FRPSRVLWLRQ�RI�WKH�LQIORZ�RI�QHZ�ZRUNHUV�LQWR�WKH�ODERXU�PDUNHW�FKDQJHV
WRZDUGV�D�KLJKHU�SDUWLFLSDWLRQ�RI�VNLOOHG�ZRUNHUV��HYHQ�ZKHQ�WKH�LQWHUQDO�DOORFDWLRQ�RI�WKH
EXGJHW�LV�QRW�PRGLILHG�

7DEOH���&KDQJHV�LQ�WKH�FRPSRVLWLRQ�RI�LQIORZ�RI�ODERXU��SHUFHQWDJHV
�
ZRUNHUV HIILFLHQF\

XQLWV
VNLOOHG ���� ����
XQVNLOOHG ���� ����
LQIRUPDO ����� ����

�SHUFHQWDJHV�DUH�FRPSXWHG�RQ�WKH�YDOXHV�REWDLQHG�LQ�WKH�VFHQDULR�RI�QR�FKDQJH�LQ�WKH�VL]H
RI�WKH�EXGJHW
%XW� WKH� EHQHILWV� RI� DQ� LQFUHDVH� LQ� HGXFDWLRQ� SURYLVLRQ� DUH� QRW� HTXDOO\� VSUHDG� DFURVV� WKH
GLIIHUHQW�W\SH�RI�ZRUNHUV�DV�WKH�SURGXFWLYLW\�RI�QHZ�XQVNLOOHG�ZRUNHU�LV�LQFUHDVHG�EXW�WKH
SURGXFWLYLW\�RI�QHZ�VNLOOHG�ZRUNHUV� VKULQNV��ZKLFK� H[SODLQV� WKH�GLIIHUHQFHV�EHWZHHQ� WKH
FROXPQV�RI�WDEOH���

$�PHDVXUH�RI�WKH�UHWXUQ�RI� WKH�H[SHQGLWXUH� LQ�HGXFDWLRQDO�DFWLYLWLHV�PD\�EH�JLYHQ�E\�WKH
HODVWLFLW\� RI� WKH� SURGXFWLRQ� RI� VNLOOV� IRU� FKDQJHV� LQ� WKH� EXGJHW� RI� HGXFDWLRQ�� ZKLFK� LV
SUHVHQWHG�LQ�WDEOH���

7DEOH���(ODVWLFLW\�WR�HGXFDWLRQDO�H[SHQGLWXUH
ZRUNHUV HIILFLHQF\

XQLWV
(ODVW�VNLOOHG ���� ����
(ODVW�XQVNLOOHG ���� ����
(ODVW�LQIRUPDO ����� ����



��

7KH�HODVWLFLWLHV�SUHVHQWHG�LQ�WKH�WDEOH�VKRZ�ORZ�YDOXHV�LQ�DOO�WKUHH�FDVHV�GXH�WR�FRPELQHG
HIIHFWV�� )RU� IRUPDO� DQG� LQIRUPDO� XQVNLOOHG� ODERXU� WKH� ORZ� YDOXHV� RI� WKH� HODVWLFLWLHV� DUH
H[SODLQHG� E\� WKH� LPSURYHG� LQWHUQDO� HIILFLHQF\� LQ� HGXFDWLRQ� WKDW� UHWDLQV� PRUH� VWXGHQWV
LQVLGH�WKH�V\VWHP��,Q�WKH�FDVH�RI�KLJKHU�HGXFDWLRQ��DV�PRUH�VWXGHQWV�UHDFK�WKDW�OHYHO�VR�WKH
PRUH�WKH�SHUIRUPDQFH�RI�WKH�VXEV\VWHP�GHWHULRUDWHV�DQG�SURGXFWLYLW\�LV�UHGXFHG��7KLV�ORZ
UHVSRQVLYHQHVV�WR� WKH�H[SDQVLRQ�RI� WKH�EXGJHW� LV�FRQVLVWHQW�ZLWK�REVHUYHG�FKDUDFWHULVWLFV
RI�SXEOLF�LQYHVWPHQW�LQ�HGXFDWLRQ�LQ�RWKHU�/DWLQ�$PHULFDQ�FRXQWULHV��DQG�PD\�GLVFRXUDJH
IXUWKHU� LQYHVWPHQW��+RZHYHU�� WKH�HIILFLHQF\�RI� WKH�SURGXFWLRQ�RI�VNLOOV�PD\�EH� LPSURYHG
E\�VSHFLILFDOO\�WDUJHWHG�HGXFDWLRQDO�SROLFLHV��ZKLFK�LV�GLVFXVVHG�EHORZ�

7KLV�SDWWHUQ�RI�HQGRZPHQW�JURZWK��DV�GLVFXVVHG�EHIRUH�� DFWV� WRZDUGV� UHGXFLQJ� WKH�ZDJH
JDS��)URP�WDEOH���ZH�DOVR�KDYH�WKDW�WKH�H[SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV�QRW�RQO\�WHQGV�WR
FORVH�WKH�ZDJH�JDS�EXW�DOVR�WR�UHGXFH�WKH�UDWLR�RI�XQVNLOOHG��IRUPDO�DQG�LQIRUPDO��WR�VNLOOHG
ZRUNHUV�

6R�WKH�VLPXODWLRQ�H[HUFLVH�VXJJHVWV�WKDW�D�SROLF\�WKDW�DOORFDWHV�PRUH�UHVRXUFHV�WR�HGXFDWLRQ
DOORZV� WKDW� DFWLYLW\� ERWK� WR� LPSURYH� LWV� LQWHUQDO� HIILFLHQF\� DQG� WR� PDNH� D� FRQWULEXWLRQ
WRZDUGV�PHHWLQJ� WKH� UHTXLUHPHQWV� RI� WKH� ODERXU�PDUNHW�� ZKLOH� DOVR� UHGXFLQJ� LQHTXDOLW\�
)XUWKHU�WR�WKLV��VLQFH�WKH�FRPSRVLWLRQ�RI�WKH�RXWSXW�RI�HGXFDWLRQ��PHDVXUHG�E\�WKH�UDWLR�RI
VNLOOHG�XQVNLOOHG� ODERXU� SURGXFHG�� DOVR� GHSHQGV� RQ� WKH� LQWUD�VHFWRUDO� DOORFDWLRQ� RI
HGXFDWLRQDO�EXGJHW��HGXFDWLRQ�SROLF\�FDQ�EH�WDUJHWHG�PRUH�VSHFLILFDOO\��ZKLFK�LV�GLVFXVVHG
QH[W�
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�����7DUJHWLQJ�HGXFDWLRQ�EXGJHW

+RZ� WKH� EXGJHW� LV� DOORFDWHG� ZLWKLQ� WKH� HGXFDWLRQ� VHFWRU� DIIHFWV� WKH� FRPSRVLWLRQ� RI� WKH
RXWSXW� RI� HGXFDWLRQ� �WKH� UDWLR� RI� VNLOOHG�XQVNLOOHG� ODERXU� SURGXFHG��� 7KH� VLPXODWLRQ
H[HUFLVH�FRQVLVWV�RI�DQ�H[SDQVLRQ� LQ� WKH�HGXFDWLRQ� VHFWRU�ZKHQ� WKH� LQWHUQDO� DOORFDWLRQ�RI
WKH�EXGJHW�LV�PRGLILHG�E\�SODFLQJ�GLIIHUHQW�ZHLJKWV�DFURVV�JUDGHV��OHYHOV�RU�W\SHV�

7KH� UHVXOWV�DUH�SUHVHQWHG� LQ�7DEOH����ZKLFK�VKRZV� WKH�FKDUDFWHULVWLFV�RI� WKH� ³SURGXFWLRQ
ZRUNHUV´��7KH�VFHQDULR�ZKHUH�WKHUH�DUH�QR�FKDQJHV�LQ�WKH�LQWHUQDO�DOORFDWLRQ��ILUVW�FROXPQ�
DOVR� WKH� ILUVW� FROXPQ� LQ� WDEOH� ��� LV� FRPSDUHG�ZLWK� RWKHU� SROLFLHV�� D� ���� LQFUHDVH� LQ� WKH
VKDUH� RI� EDVLF� HGXFDWLRQ� LQ� WKH� EXGJHW� DJDLQVW� WKH� VKDUH� RI� KLJKHU� HGXFDWLRQ� �VHFRQG
FROXPQ��� D� ���� LQFUHDVH� LQ� WKH� VKDUH� RI� UHVRXUFHV� DOORFDWHG� WR� WHDFK� GLVDGYDQWDJHG
VWXGHQWV� DJDLQVW� WKH� VKDUH�RI� WKH� DGYDQWDJHG�RQHV� �WKLUG� FROXPQ��� D����� LQFUHDVH� LQ� WKH
VKDUH�RI� UHVRXUFHV�GHVWLQHG� WR� WKH� ILUVW�\HDU�DJDLQVW� WKH� VKDUH�RI� UHVW�RI� WKH� \HDUV� �IRXUWK
FROXPQ���9DULRXV�FRPELQDWLRQV�RI�WKHVH�SROLFLHV�DUH�VKRZQ�LQ�WKH�UHPDLQLQJ�FROXPQV�

$V�ZDV�GLVFXVVHG�EHIRUH��WKH�H[SDQVLRQ�RI�HGXFDWLRQ�SURGXFHV�D�VKLIW�LQ�WKH�FRPSRVLWLRQ�RI
RXWSXW� WRZDUGV� WKH� SURGXFWLRQ� RI� VNLOOHG� ZRUNHUV� DQG� D� UHGXFWLRQ� LQ� WKDW� RI� LQIRUPDO
ZRUNHUV��ZKLFK�LV�VKRZQ�DJDLQ�LQ� WDEOH����7KH�WDEOH�DOVR�VKRZV�WKDW� LQFUHDVLQJ�WKH�VKDUH
ERWK�RI�EDVLF�HGXFDWLRQ�DQG�RI� WKH�GLVDGYDQWDJHG�JURXS� LQ� WKH� WRWDO�EXGJHW� LPSURYHV� WKH
UHWXUQ�RI� WKH� HGXFDWLRQDO� H[SHQGLWXUH�PHDVXUHG� LQ�PDUNHWDEOH�RXWSXW�RU��PRUH�SUHFLVHO\�
IRUPDO�ZRUNHUV��+RZHYHU��WKH�LQFUHPHQW�RI�WKH�VKDUH�RI�WKH�UHVRXUFHV�DSSOLHG�WR�WKH�ILUVW
\HDU� LV� QRW� VLJQLILFDQWO\� EHWWHU�� PDLQO\� H[SODLQHG� E\� WKH� IDFW� WKDW� D� ULVH� LQ� UHVRXUFHV
DOORFDWHG� WR� WKH� ILUVW� \HDU� DW� D� FRVW� RI� UHVRXUFHV� DSSOLHG� WR� VHFRQG� \HDU� RQO\� FDXVHV� D
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SRVWSRQHPHQW�RI�UHSHWLWLRQ�DQG�GURSRXWV�WR�WKH�VHFRQG�\HDU��ZKLFK�GRHV�QRW�KHOS�PXFK�LQ
LPSURYLQJ�RYHUDOO�HIILFLHQF\�

7DEOH���&RPSRVLWLRQ�RI�LQIORZ�RI�ZRUNHUV�'LIIHUHQW�SROLFLHV
QR� LQWUD
FKDQJH

% ' ��� %�' %���� %�'�
���

VNLOOHG ���� ���� ���� ���� ���� ���� ����
XQVNLOOHG ���� ���� ���� ���� ���� ���� ����
LQIRUPDO��X� ����� ����� ����� ����� ������ ����� �����
,Q� WKH� %�'� VLPXODWLRQ� WKH� SURGXFWLRQ� RI� VNLOOHG� DQG� XQVNLOOHG� ZRUNHUV� LQFUHDVHV� LQ
FRPSDULVRQ�ZLWK�WKH�FDVH�ZKHQ�QR�FKDQJHV�LQ�WKH�LQWHUQDO�DOORFDWLRQ�LV�PDGH�H[SODLQHG�E\
WKH�UHGXFWLRQ�LQ�HDUO\�GURSRXWV�DQG�UHSHWLWLRQ�UDWHV�LQ�WKH�PRVW�VHQVLWLYH�JURXSV��$OWKRXJK
WKH� PDJQLWXGH� RI� WKH� FKDQJH� GHSHQGV� RQ� WKH� HODVWLFLWLHV� DVVXPHG� WKH� GLUHFWLRQ� RI� WKH
FKDQJH�UHPDLQV�ZKHQ�LW�LV�DVVXPHG�WKDW�EDVLF�HGXFDWLRQDO�DQG�WKH�GLVDGYDQWDJHG�JURXS�DUH
PRUH�VHQVLWLYH�WR�LQFUHDVHG�UHVRXUFHV��L�H��WKH�HODVWLFLW\�LV�KLJKHU��

%RWK� WKH� QXPEHU� RI� ZRUNHUV� SURGXFHG� E\� WKH� HGXFDWLRQ� V\VWHP� DQG� WKH� TXDOLILFDWLRQ
�SURGXFWLYLW\�� WKH\� REWDLQ� IURP� WKH� V\VWHP� DUH� LPSRUWDQW�� 7DEOH� �� VKRZV� WKH� HIIHFWV� RQ
SURGXFWLYLW\�LQ�WKH�VDPH�FDVHV�FRQVLGHUHG�LQ�7DEOH����7KH�LQFUHDVH�LQ�SURGXFWLYLW\�GXH�WR
LQFUHPHQWV� LQ� WKH�RYHUDOO�EXGJHW� LV�XQHTXDOO\� VSUHDG�DV� VRPH�JURXS�DQG� OHYHOV�DUH�PRUH
VHQVLWLYH� WR� WKH� DPRXQW� RI� UHVRXUFHV� XVHG�� DQG�� DV� VKRZQ� E\� 7DEOH� �� �ILUVW� FROXPQ��
SURGXFWLYLW\�WHQGV�WR�LQFUHDVH�PRUH�LQ�EDVLF�HGXFDWLRQ�DQG�IRU�WKH�GLVDGYDQWDJHG�JURXS��$
SROLF\� WDUJHWLQJ� ERWK� EDVLF� HGXFDWLRQ� DQG� GLVDGYDQWDJHG� VWXGHQWV� �%�'�� UHLQIRUFHV� WKH
HIIHFWV��HQKDQFLQJ�WKH�SURGXFWLYLW\�RI�WKHVH�JURXSV�DW�WKH�FRVW�RI�WKH�UHVW��EXW�VWLOO�SURGXFHV
SRVLWLYH�HIIHFWV�RQ�WKH�DJJUHJDWH�SURGXFWLYLW\�RI�DOO�JURXSV�
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7DEOH���(IIHFWV�RQ�SURGXFWLYLW\�±�'LIIHUHQW�SROLFLHV
QR
LQWUD
FKDQJH

% ' ��� %�' %���� %�'�
���

T��� ���� ���� ����� ���� ���� ���� ����
T��� ���� ���� ����� ���� ���� ���� �����
T��� ���� ����� ����� ����� ����� ����� �����
T��� ���� ���� ����� ���� ����� ���� �����
T�� ���� ���� ���� ���� ���� ���� ����
T�� ���� ���� ���� ����� ���� ����� �����
1RWDWLRQ�� %�� +� GHQRWHV� EDVLF� DQG� KLJKHU� HGXFDWLRQ�� )�� '� IDYRXUDEOH� RU� GHVIDYRXUDEOH
JURXS��DQG������LQGLFDWHV�ILUVW�RU�VHFRQG�OHYHO�LQ�EDVLF�RU�KLJKHU�HGXFDWLRQ�
7KH�FRPELQDWLRQ�RI�WKH�SURGXFWLRQ�RI�ZRUNHUV�DQG�SURGXFWLYLW\�JLYHV�D�FRPSOHWH� LGHD�RI
TXDOLW\�TXDQWLW\�RI� WKH�RXWSXW�RI� WKH�HGXFDWLRQ�VHFWRU��7KH�HODVWLFLW\�RI� WKH�SURGXFWLRQ�RI
VNLOOV�WR�WKH�H[SDQVLRQ�RI�WKH�EXGJHW�LV�SUHVHQWHG�LQ�WDEOH����:KHQ�WKH�EXGJHW�LV�LQFUHDVHG
WKH� HODVWLFLW\� RI� WKH� SURGXFWLRQ� RI� XQVNLOOHG� ODERXU� LV� KLJKHU� GXH� WR� HQKDQFHPHQWV� LQ
TXDQWLW\�DQG�TXDOLW\��DQG�WKH�HODVWLFLW\�RI�WKH�SURGXFWLRQ�RI�VNLOOHG�ODERXU�LV�ORZHU�GXH�WR
ZHDN�LQFUHDVH�LQ�SURGXFWLYLW\��7DEOH���VKRZV�WKDW�WDUJHWLQJ�WKH�EXGJHW�PD\�DOVR�LQFUHDVH
WKH�SURGXFWLRQ�RI�XQLWV�RI� ODERXU�RI�DOO� W\SHV��EHLQJ�DQ�H[FHSWLRQ� WKH�FDVH�ZKHQ� WKH� ILUVW
\HDU�RQO\�������LV�WDUJHWHG�

7DEOH���(ODVWLFLW\�RI�SURGXFWLRQ�RI�ODERXU�±�'LIIHUHQW�SROLFLHV
QR� LQWUD
FKDQJH

% ' ��� %�' %���� %�'�
���

(ODVW�VNLOOHG ���� ���� ���� ���� ���� ���� ����
(ODVW�XQVNLOOHG ���� ���� ���� ���� ���� ���� ����
(ODVW�LQIRUPDO ���� ���� ���� ���� ���� ���� ����



��

�����([SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV�DQG�ILVFDO�SROLF\

7KH�RYHUDOO�UHVXOWV�RI�WKH�H[SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV�GHSHQG�RQ�KRZ�WKH�JRYHUQPHQW
ILQDQFHV� WKDW� H[SDQVLRQ�� $V� LQGLUHFW� DQG� LQFRPH� WD[HV� DIIHFW� WKH� FRQVXPSWLRQ�OHLVXUH
FKRLFH�E\�FKDQJLQJ�UHODWLYH�SULFHV��FKDQJHV�LQ�WD[�UDWHV�ZLOO�DIIHFW�WKH�ODERXU�VXSSO\��7KXV
WKHUH� LV� D�SRVVLELOLW\� WKDW� D� FKDQJH� LQ� WD[� UDWHV� WR� ILQDQFH� DQ� LQFUHDVH� LQ� WKH� HGXFDWLRQDO
EXGJHW�PD\�XQGHUPLQH�WKH�EHQHILWV�IURP�KLJKHU�SURGXFWLRQ�RI�HQGRZPHQWV�E\�FDXVLQJ�D
IDOO�LQ�IDFWRU�VXSSOLHV�

7DEOH���VKRZV�WKH�HIIHFWV�RI�H[SDQGLQJ�HGXFDWLRQ�XQGHU�WKUHH�GLIIHUHQW�IXQGLQJ�VFHQDULRV�
7KH�ILUVW�FROXPQ�FRUUHVSRQGV�WR�WKH�FDVH�ZKHQ�WKH�DGGLWLRQDO�EXGJHW�LV�ILQDQFHG�DW�H[SHQVH
RI� WKH�RWKHU�DFWLYLWLHV� LQ� WKH�SXEOLF� VHFWRU��7KH�VHFRQG�FROXPQ�VKRZV� WKH� FDVH�ZKHQ� WKH
LQFUHDVHG�EXGJHW�LV�ILQDQFHG�E\�KLJKHU�LQFRPH�WD[HV�RQ�VNLOOHG�ZRUNHUV��WKH�WKLUG�FROXPQ
ZKHQ�LW�LV�ILQDQFHG�E\�KLJKHU�LQFRPH�WD[HV�RQ�XQVNLOOHG�ZRUNHUV�DQG�WKH�ODVW�RQH�ZKHQ�LW�LV
ILQDQFHG�E\�LQFUHDVHG�UDWHV�RI�LQGLUHFW�WD[�

,QFRPH� WD[HV� DIIHFW� ERWK� WKH� WRWDO� ODERXU� VXSSO\� DQG� WKH� KRXVHKROG¶V� FKRLFH� EHWZHHQ
IRUPDO�DQG�LQIRUPDO�DFWLYLWLHV��$V�ZDV�VKRZQ�DERYH��DQ�LQFUHDVH�LQ�WKH�HGXFDWLRQDO�EXGJHW
FDXVHV�D�VKLIW�LQ�WKH�FRPSRVLWLRQ�RI�HGXFDWLRQDO�RXWSXW�WRZDUGV�VNLOOHG�ODERXU�DQG�DJDLQVW
LQIRUPDO�ODERXU��EXW�LI�WKH�H[SDQVLRQ�RI�HGXFDWLRQ�LV�ILQDQFHG�E\�LQFRPH�WD[HV�WKH�VWLPXOXV
WR� PRYH� IURP� IRUPDO� WR� LQIRUPDO� ZRUN� ULVHV�� $OWHUQDWLYHO\�� LQGLUHFW� WD[HV� JHQHUDWH� D
VXEVWLWXWLRQ� WRZDUGV� LQIRUPDO� JRRGV� LQWHQVLYH� LQ� XQVNLOOHG� ODERXU�� WKXV� DOVR� UDLVLQJ� WKH
GHPDQG�IRU�XQVNLOOHG�LQIRUPDO�ODERXU�DQG�WKXV�LWV�ZDJH�� ,Q�WKLV�FDVH�WKH�SUHYDLOLQJ�ZDJH
ZLOO�DOVR�GHSHQG�RQ�WKH�ODERXU�VXSSO\�HIIHFWV�FDXVHG�E\�WKLV�FKDQJH�LQ�UHODWLYH�ZDJHV�



��

7KXV�ERWK�W\SHV�RI�WD[HV�WHQG�WR�OHDG�WR�DQ�LQFUHDVH�LQ�LQIRUPDO�VHFWRU�DFWLYLW\��ZKLFK�KDV�D
QHJDWLYH�HIIHFW�RQ�WD[�UHYHQXH��DQG�DOVR�WHQG�WR�PRGLI\�WKH�UHODWLYH�VXSSO\�RI�VNLOOHG�DQG
XQVNLOOHG� ODERXU�� ZKLFK� PD\� SDUWLDOO\� RIIVHW� WKH� HIIHFWV� RI� WKH� H[SDQVLRQ� LQ� HGXFDWLRQ
DFWLYLWLHV��6LQFH�FKDQJHV� LQ� WD[� UDWHV�DIIHFW� WKH� UHODWLYH� VXSSO\�RI� IDFWRUV�� WKH\� DOVR�KDYH
DOORFDWLYH� HIIHFWV� LQ� WKH� SURGXFWLRQ� VHFWRUV�� 7KH� VLPXODWLRQ� VXJJHVWV� WKH� SRVVLELOLW\� RI� D
³EDG� WD[� UHIRUP´�� ZKHUH� WKH� LQWHQWLRQV� RI� UHIRUPHUV� DUH� QRW�PHW� E\� WKH� UHVXOWV�� +HUH� D
³FRPPRQ�VHQVH�UXOH´�VHHPV�WR�DSSO\��WKH�JRYHUQPHQW�VKRXOG�FKDQJH�WD[�UDWHV�LQ�RUGHU�WR
IXQG� WKH� H[SDQVLRQ� RI� HGXFDWLRQ� RQO\� LI� WKH� H[SDQVLRQ� RI� HQGRZPHQWV� PRUH� WKDQ
FRPSHQVDWHV� WKH� GLVWRUWLRQDU\� HIIHFWV� RI� WD[DWLRQ� RQ� IDFWRU� VXSSOLHV�� L�H�� WKH� HIIHFWV� RI
FKDQJHV�LQ�UHODWLYH�SULFHV�RQ�IDFWRU�VXSSO\�GR�QRW�RIIVHW�WKH�H[SDQVLRQ�RI�HQGRZPHQWV�

7DEOH����(GXFDWLRQ�DQG�ILVFDO�SROLF\�±�'LIIHUHQW�SROLFLHV
QR�WD[�FKDQJH WD[�VNLOOHG WD[�XQVNLOOHG LQGLUHFW�WD[

/� ¡ ���� ���� ���� ����
/�¢¡ ���� ���� ���� ����
Z� ���� ���� ���� �����
Z�¢ ����� ����� ����� �����
/£ ¤ ���� ���� ���� ����
/£¢¤ ���� ���� ���� ����
Z£ ���� ���� ���� ����
Z£¢ ���� ���� ���� ����
1RWDWLRQ�� ���� GHQRWHV� KRXVHKROGV�� /� GHQRWHV� ODERXU� VXSSO\� DQG� Z� ZDJHV�� 8�� 6� DUH
XQVNLOOHG�DQG�VNLOOHG�DQG�)��,�DUH�IRUPDO�DQG�LQIRUPDO�

���&21&/86,216

7KH�VLPXODWLRQV�VKRZ�WKH�SRWHQWLDO�IRU�HGXFDWLRQ�UHIRUP�WR�SURGXFH�HFRQRP\�ZLGH�HIIHFWV�
,Q� SDUWLFXODU�� WKH\� VKRZ� WKDW� WKH� W\SLFDO� SDWWHUQ� RI� HQGRZPHQW� JURZWK� GRPLQDWHG� E\



¥¦

XQVNLOOHG�DQG�LQIRUPDO�ZRUNHUV�WHQGV�WR�ZLGHQ�WKH�ZDJH�JDS�EHWZHHQ�VNLOOHG�DQG�XQVNLOOHG
ZRUNHUV�� 7KLV� SDWWHUQ� RI� HQGRZPHQW� JURZWK� WHQGV� WR� IDYRXU� H[SRUWLQJ� DQG� LQIRUPDO
DFWLYLWLHV��ERWK�LQWHQVLYH�LQ�XQVNLOOHG�ODERXU��7KH�VLPXODWLRQV�VKRZ�WKDW�WKH�HIIHFWV�RI�WUDGH
DQG�WUDGH�SROLF\�RQ�WKH�HFRQRP\�DUH�PRGLILHG�E\�WKH�SDWWHUQ�RI�HQGRZPHQW�JURZWK��ZKLFK
PD\�KHOS�WR�H[SODLQ�WKH�ULVH�LQ�WKH�VNLOO�SUHPLXP�LQ�8UXJXD\�

7KH�VLPXODWLRQV�DOVR�VKRZ�WKDW�WKH�H[SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV�OHDGV�WR�D�FKDQJH�LQ
WKH� FRPSRVLWLRQ� RI� WKH� HGXFDWLRQDO� RXWSXW� WRZDUGV� D� KLJKHU� SDUWLFLSDWLRQ� RI� VNLOOHG
ZRUNHUV��GXH�WR�LPSURYHG�LQWHUQDO�HIILFLHQF\��$Q�LPSRUWDQW�IHDWXUH�RI�WKH�PRGHO�LV�WKDW�WKH
FRPSRVLWLRQ� RI� WKH� RXWSXW� RI� HGXFDWLRQ� �PHDVXUHG� E\� WKH� UDWLR� RI� VNLOOHG� WR� XQVNLOOHG
ODERXU�SURGXFHG�� LV�GHSHQGHQW�RQ� WKH� LQWUD�VHFWRUDO� DOORFDWLRQ�RI� WKH� HGXFDWLRQDO� EXGJHW�
7KH�VLPXODWLRQ�UHVXOWV�DOORZ�XV�WR�DUJXH�WKDW�PRUH�VRSKLVWLFDWHG�HGXFDWLRQDO�SROLFLHV�PD\
LQFUHDVH�WKH�HIILFLHQF\�RI�WKH�H[SHQGLWXUH�RQ�HGXFDWLRQ�LQ�WHUPV�RI�WKH�TXDQWLW\�TXDOLW\�RI
WKH� RXWSXW� �VNLOOV�� GHOLYHUHG� WR� WKH� ODERXU� PDUNHW�� +RZHYHU�� WKHUH� PD\� EH� FRQIOLFWV
EHWZHHQ�WDUJHWLQJ�LQWHUQDO�HIILFLHQF\�DQG�SURGXFWLYLW\��DV�QRW�DOO�JURXSV�EHQHILW�HTXDOO\�

%HVLGHV�� KRZ� WKH� JRYHUQPHQW� ILQDQFHV� WKH� HGXFDWLRQDO� EXGJHW� PD\� XQGHUPLQHV� WKH
EHQHILWV�IURP�HGXFDWLRQ�ZKHQ�ODERXU�VXSSO\�LV�HODVWLF��$V�FKDQJHV�LQ�WD[DWLRQ�DIIHFW�IDFWRU
VXSSOLHV� WKH\� PD\� UHGXFH� VRPH� RI� WKH� EHQHILWV� H[SHFWHG� IURP� WKH� H[SDQVLRQ� LQ� WKH
HGXFDWLRQDO�DFWLYLWLHV��7KH�VLPXODWLRQ�UHVXOWV�DOVR� LPSO\� WKDW�DV� WKH�VNLOO�XQVNLOOHG� ODERXU
ZDJH�JDS�ZLGHQV��LI�WKHUH�LV�LQHUWLD�LQ�WKH�HGXFDWLRQDO�EXGJHWV�WKHQ�WKHUH�LV�D�UHGXFWLRQ�LQ
WKH�RXWSXW�RI�HGXFDWLRQ��UHLQIRUFLQJ�HYHQ�IXUWKHU�WKH�LQHTXDOLW\�EHWZHHQ�LQFRPH�JURXSV�
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5()(5(1&(6

$UQGW�� &�� �������� ³+,9�$,'6�� +XPDQ� &DSLWDO�� DQG� (FRQRPLF� *URZWK� 3URVSHFWV� IRU
0R]DPELTXH´��:RUOG�%DQN��$IULFD�5HJLRQ�:RUNLQJ�3DSHU�6HULHV�1R�����

%DUUR��5�� DQG� -�� /HH� �������� ³,QWHUQDWLRQDO� GDWD� RQ� HGXFDWLRQDO� DWWDLQPHQW�� XSGDWHV� DQG
LPSOLFDWLRQV´��2[IRUG�(FRQRPLF�3DSHUV���

%XFDFRV�� (�� �������� ³)XHQWHV� GHO� FUHFLPLHQWR� HFRQRPLFR� HQ� 8UXJXD\�� ���������´�
5HYLVWD�GH�(FRQRPLD��YRO����QR����%&8��8UXJXD\�

%XFKHOL��0����������³/RV�FDPELRV�HQ�HO�HPSOHR�\�HO�PHUFDGR�GH�WUDEDMR�HQ�ORV�QRYHQWD´�
&HSDO��/&�09'�5������0RQWHYLGHR��8UXJXD\�

%XFKHOL��0����������³(O�HPSOHR�GH�ORV�WUDEDMDGRUHV�FRQ�HVWXGLRV�XQLYHUVLWDULRV�\�VX�SULPD
VDODULDO´��0LPHR�

&DVDFXEHUWD�� &�� DQG�0��9DLOODQW� �������� ³7UDGH� DQG�ZDJHV� LQ�8UXJXD\� LQ� WKH� ����¶V´�
3DSHU�SUHVHQWHG�DW�/$&($�0HHWLQJ��0DGULG��6SDLQ��2FWREHU�

)LQGOD\��5��DQG�+��.LHU]NRZVNL���������³,QWHUQDWLRQDO�WUDGH�DQG�KXPDQ�FDSLWDO��D�VLPSOH
JHQHUDO�HTXLOLEULXP�PRGHO´��-RXUQDO�RI�3ROLWLFDO�(FRQRP\��9ROXPH�����,VVXH���

*UDX��&����������³&XDQWLILFDFLRQ�GHO�JDVWR�HGXFDWLYR�HQ�8UXJXD\´��0LPHR

*UHHQ�� )��� '�� $VKWRQ�� '�� -DPHV� DQG� -�� 6XQJ� �������� ³7KH� UROH� RI� WKH� VWDWH� LQ� VNLOO
IRUPDWLRQ��HYLGHQFH� IURP� WKH�5HSXEOLF�RI�.RUHD��6LQJDSRUH�� DQG�7DLZDQ´��2[IRUG
5HYLHZ�RI�(FRQRPLF�3ROLF\��YRO������QR����
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+HFNPDQ��-��DQG�'��0DVWHURY���������³6NLOO�SROLFLHV�IRU�6FRWODQG´��7KH�$OODQGHU�6HULHV�

+XUWDGR��$����������³(PSOHR�HQ�8UXJXD\�SRVW�FULVLV�� ,GHDV�SDUD�DYDQ]DU´��2,7�5HJLRQDO
2IILFH�IRU�6RXWKHUQ�/DWLQ�$PHULFD��&KLOH�

,/2������E���³3DQRUDPD�/DERUDO�����´��2,7�ZHESDJH�ZZZ�LOR�RUJ

,1(��������+RXVHKROG�6XUYH\��(QFXHVWD�&RQWLQXD�GH�+RJDUHV��(&+��

0F0DKRQ��:�� �������� ³(GXFDWLRQ� DQG� JURZWK� LQ� (DVW� $VLD´�� (FRQRPLFV� RI� (GXFDWLRQ
5HYLHZ��YRO������QR����

318'�&HSDO� �������� ³'HVDUUROOR� KXPDQR� HQ� 8UXJXD\� ������ ,QVHUFLRQ� LQWHUQDFLRQDO�
HPSOHR�\�GHVDUUROOR�KXPDQR´��318'�DQG�&HSDO�RIILFHV�LQ�8UXJXD\�

6DQFKH]�� &�� DQG� 1�� 6FKDG\� �������� ³2II� WKH� 5XQQLQJ"� 7HFKQRORJ\�� 7UDGH� DQG� 5LVLQJ
'HPDQG�IRU�6NLOOHG�ZRUNHUV� LQ�/DWLQ�$PHULFD´��7KH�:RUOG�%DQN��3ROLF\�5HVHDUFK
:RUNLQJ�3DSHUV�6HULHV������

7RUHOOR��0�� DQG�&��&DVDFXEHUWD� �������� ³/D�PHGLFLRQ�GHO� FDSLWDO� KXPDQR�HQ�8UXJXD\´�
&HSDO��PLPHR��0RQWHYLGHR��8UXJXD\�

8GHODU� �������� ³(VWDGLVWLFDV� %DVLFDV� GH� OD� 8QLYHUVLGDG� GH� OD� 5HSXEOLFD´�� 'LUHFFLRQ
*HQHUDO�GH�3ODQHDPLHQWR��8QLYHUVLGDG�GH�OD�5HSXEOLFD��&DWDORJR������
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7KH�SDUDPHWHUV� DUH� FDOLEUDWHG� WR� D� VW\OLVHG�6RFLDO�$FFRXQWLQJ�0DWUL[� �6$0�� FRQWDLQLQJ
PDLQ� IHDWXUHV� RI� WKH�8UXJXD\DQ� HFRQRP\�� ,W� FRQVLVWV� LQ� IRXU� VHFWRUV� �H[SRUWLQJ�� LPSRUW
FRPSHWLQJ��VHUYLFHV�DQG�SXEOLF�VHFWRU��DQG�WZR�IDFWRUV��VNLOOHG�DQG�XQVNLOOHG�ODERXU���7KH
SXEOLF� VHFWRU� LV� GHVDJJUHJDWHG� LQ� HGXFDWLRQ� DQG� RWKHU� VHUYLFHV�� $Q� LQIRUPDO� VHFWRU� WKDW
DFFRXQWV� IRU� DERXW� D� WKLUG� RI� WRWDO� HPSOR\PHQW� LV�PHUJHG�ZLWK� WKLV� GDWD�� ,Q� WKH� 6$0� ,
FRQVLGHU�RQO\�WKH�IDFWRUV�VNLOOHG�DQG�XQVNLOOHG�ODERXU��IRUPDO�DQG�LQIRUPDO�

$���+286(+2/'6

7KH� YDOXHV� RI� WKH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� IRU� ERWK� KRXVHKROGV� ��� DQG� ��
UHSUHVHQWLQJ� WKH� ODERXU�OHLVXUH� FKRLFH� DUH� SUHVHQWHG� LQ� WDEOH� $���� 7KH� HODVWLFLW\� RI

VXEVWLWXWLRQ��V ��DQG�WKH�VKDUH�RI�FRQVXPSWLRQ��D ��DUH�DVVXPHG��JLYLQJ�ORZHU�YDOXHV�RI

WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�DQG�KLJKHU�YDOXHV�RI� WKH� VKDUH�RI� FRQVXPSWLRQ� WR� ORZ�ZDJH
HDUQHUV�

7DEOH�$���/DERXU�OHLVXUH�FKRLFH�SDUDPHWHUV
­V ���� ®V ����
¯D ���� ®D ����

7KH� YDOXHV� RI� WKH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� UHSUHVHQWLQJ� WKH� RSWLRQ� EHWZHHQ
FRQVXPSWLRQ�JRRGV��$��%�DQG�&��DUH�SUHVHQWHG�LQ�WDEOH�$����7KH�HODVWLFLW\�RI�VXEVWLWXWLRQ

�V ��LV�DVVXPHG�WR�EH�HTXDO�DFURVV�KRXVHKROGV��7KH�VKDUH�SDUDPHWHUV�IRU�HDFK�JRRG��°�

DUH�DVVXPHG��JLYLQJ� WR�KLJKHU�ZDJH� HDUQHUV� �VNLOOHG�� ORZHU� VKDUH�RI� WKH�H[SRUWDEOH�JRRG
DQG�KLJKHU�VKDUH�RI�VHUYLFHV�
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7DEOH�$���&RQVXPSWLRQ�SDUDPHWHUV
³V ���� ´V ����
³µG ���� ¶·G ����
¹̧G ���� º¹G ����
»¼G ���� ½¼G ����

7KH�SDUDPHWHUV�RI�WKH�&(6�IXQFWLRQ�IRU�WKH�RSWLRQ�EHWZHHQ�VXSSO\LQJ�ODERXU�WR�IRUPDO�RU
LQIRUPDO�PDUNHWV�DUH�SUHVHQWHG�LQ�WDEOH�$����7KH�HODVWLFLW\�RI�VXEVWLWXWLRQ��[ ��LV�DVVXPHG

WR�EH�KLJKHU�IRU�XQVNLOOHG�ZRUNHUV��7KH�UHVW�RI�WKH�SDUDPHWHUV�DUH�FDOLEUDWHG�

7DEOH�$���)RUPDO�LQIRUPDO�ODERXU�FKRLFH�SDUDPHWHUV
¾[ ���� ¿[ ����
¾ÀE ���� ÁÂE ����
ÃÄE ���� ÅÄE ����

7KH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� WKDW� FRQWDLQV� WKH� RSWLRQ� EHWZHHQ� FRQVXPSWLRQ� RI
JRRGV�IURP�IRUPDO�DQG�LQIRUPDO�PDUNHUV�LV�SUHVHQWHG�LQ� WDEOH�$����7KH�VKDUH�SDUDPHWHUV

� E ��DUH�FDOLEUDWHG�WR�D�6$0�ZKHUH�,�KDYH�LQWURGXFHG�DQ�LQIRUPDO�JRRG�WKDW�DFFRXQWV�IRU

DERXW�����RI� WKH�SURGXFWLRQ�RI�JRRG�&��FRQVLVWLQJ�PDLQO\�RI�VHUYLFHV���ZKLFK� LV�PDLQO\
FRQVXPHG� �DERXW� ����� E\� WKH� ORZ� LQFRPH� KRXVHKROG� �XQVNLOOHG��� 7KH� HODVWLFLW\� RI

VXEVWLWXWLRQ��V ��LV�DVVXPHG�WR�EH�KLJKHU�IRU�XQVNLOOHG�ZRUNHUV�

7DEOH�$���)RUPDO�LQIRUPDO�VHUYLFHV�FRQVXPSWLRQ�FKRLFH�SDUDPHWHUV
ÆV ���� ÅV ����
ÆÇE ���� ÅÇE ����
ÆÄE ���� ÅÄE ����

7KH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� UHSUHVHQWLQJ� WKH� RSWLRQ� EHWZHHQ� FRQVXPSWLRQ� RI
GRPHVWLFDOO\� SURGXFHG� RU� LPSRUWHG� JRRGV� �WKH� $UPLQJWRQ� DVVXPSWLRQ�� DUH� SUHVHQWHG� LQ



ÈÉ

WDEOH�$����7KH�VKDUH�SDUDPHWHUV�� E ��DUH�DVVXPHG��JLYLQJ�KLJKHU�VKDUH�RI�LPSRUWHG�JRRGV

WR�KLJK�ZDJH�HDUQHUV� �VNLOOHG���7KH�HODVWLFLW\�RI� VXEVWLWXWLRQ� �V �� LV� DVVXPHG� WR�EH�HTXDO
DFURVV�KRXVHKROGV�

7DEOH�$���,PSRUWHG�GRPHVWLF�JRRG�FRQVXPSWLRQ�FKRLFH�SDUDPHWHUV
ÊV ���� ËV ����
ÊÌE ���� ÍÌE ����
ÎÏE ���� ÐÏE ����

$���352'8&(56

3URGXFHUV�LQ�VHFWRUV�$�DQG�IRUPDO�&�SURGXFH�IRU�GRPHVWLF�DQG�IRUHLJQ�FRQVXPSWLRQ��7KH
SDUDPHWHUV� RI� WKH� &(7� IXQFWLRQ� IRU� ERWK� SURGXFHUV� UHSUHVHQWLQJ� WKH� FKRLFH� EHWZHHQ
GRPHVWLF� DQG� IRUHLJQ� PDUNHUV� �$UPLQJWRQ� DVVXPSWLRQ�� DUH� SUHVHQWHG� LQ� WDEOH� $���� 7KH
HODVWLFLW\�RI�VXEVWLWXWLRQ��V ��LV�DVVXPHG�DQG�WKH�VKDUH�SDUDPHWHUV��D ��DUH�FDOLEUDWHG��7KH
YDOXH�RI�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�LV�DVVXPHG�WR�EH�ORZ�IRU�SURGXFHUV�LQ�VHFWRU�&�

7DEOH�$���'RPHVWLF�H[SRUW�RSWLRQ�IRU�SURGXFHUV
6HFWRU�$ 6HFWRU�&
ÑV ����� ÐV �����
ÑÑD ���� ÑÐD ����
ÐÑD ���� ÐÐD ����

7KH� WDEOH�$���VKRZV� WKH�SDUDPHWHUV� IRU�DOO� WKH�DFWLYLWLHV� LQ� WKH�SULYDWH�DQG�SXEOLF�VHFWRU
�H[FOXGLQJ� HGXFDWLRQ��� $OO� SURGXFWLRQ� IXQFWLRQV� DUH� &REE�'RXJODV�� DQG� WKH� SDUDPHWHUV

D �VKDUH�RI�VNLOOHG�ODERXU�LQ�UHYHQXH��DQG�$��VFDOH�SDUDPHWHU��DUH�FDOLEUDWHG�� ,�FRQVLGHU

GLIIHUHQW� IXQFWLRQV� IRU� IRUPDO�DQG� LQIRUPDO�JRRG�&�� )RUPDO�&�FRQVLVWV� RI� VNLOO� LQWHQVLYH
WUDGHG�DFWLYLWLHV�DQG�LQIRUPDO�&�DUH�XQVNLOOHG�LQWHQVLYH�QRQ�WUDGHG�DFWLYLWLHV�
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7DEOH�$���3DUDPHWHUV�RI�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQV
VHFWRU�$ ÔD ����

$Õ ����
VHFWRU�% ÖD ����

$× ����
VHFWRU�&�)RUPDO ØÙD ����

$ÚÛ ����
VHFWRU�&�,QIRUPDO ØÜD ����

$ÚÝ ����
VHFWRU�* ÞD ����

$ß ����
$���('8&$7,21

7KH� HGXFDWLRQDO� V\VWHP� LV� VSOLW� LQ� WZR� VXEV\VWHPV�� EDVLF� DQG� KLJKHU� HGXFDWLRQ�� (DFK
VXEV\VWHP�FRPSULVHV�WZR�OHYHOV��EDVLF�HGXFDWLRQ�FRPSULVHV�SULPDU\�DQG�ORZHU�VHFRQGDU\�
KLJKHU� HGXFDWLRQ� FRPSULVHV� KLJKHU� VHFRQGDU\� DQG� XQLYHUVLW\�� LQ� ERWK� FDVHV� WKLV� ERWWRP
OHYHO�RI�GLVDJJUHJDWLRQ�LV�LGHQWLILHG�ZLWK�WKH�QXPEHUV���DQG���

(DFK� VXEV\VWHP�KDV� D� YDOXH� DGGHG� SURGXFWLRQ� IXQFWLRQ� FRQVLVWLQJ� LQ� VNLOO� DQG� XQVNLOOHG
ODERXU�� DQG� WKH� DPRXQW� RI� UHVRXUFHV� DOORFDWHG� WR� HDFK� RQH� ZLOO� EH� VXEMHFW� WR� SROLF\

FKDQJHV�� 7KH� WDEOH� $��� VKRZV� WKH� FDOLEUDWHG� SDUDPHWHUV�D �VKDUH� RI� VNLOOHG� ODERXU� LQ

UHYHQXH��DQG�$��VFDOH�SDUDPHWHU���WR�WKH�YDOXH�DGGHG�LQ�HDFK�VXEV\VWHP��ZKLFK�DUH�&REE�
'RXJODV�IXQFWLRQV�



àá

7DEOH�$���3DUDPHWHUV�RI�WKH�YDOXHG�DGGHG�WR�HGXFDWLRQ
VHFWRU�%( âãD ����

$äå ����
VHFWRU�+( æçD ����

$èé ����
)RU�WKH�VXEV\VWHP�FRUUHVSRQGLQJ�WR�EDVLF�HGXFDWLRQ�,�LQWURGXFH�VWXGHQW�GLIIHUHQWLDWLRQ�E\
JURXS��,�GLG�QRW�LQWURGXFH�JURXS�GLIIHUHQWLDWLRQ�LQ�KLJKHU�HGXFDWLRQ�PDLQO\�EHFDXVH�ZKHQ
WKH�VWXGHQWV�UHDFK�WKLV�OHYHO�WKH�FRQVWUDLQWV�LPSRVHG�E\�D�SRRU�VRFLR�HFRQRPLF�EDFNJURXQG
FDQ�EH�DOVR�RYHUFRPH�E\�RWKHU�PHDQV��ORDQV��SDUW�WLPH�MREV��HWF���

7KH� LQIRUPDWLRQ� IRU� WKH� VKDUH� RI� DGYDQWDJHG� DQG� GLVDGYDQWDJHG� VWXGHQWV� LQ� WKH� VWXGHQWV
SRSXODWLRQ� LV�QRW�DYDLODEOH�VR� ,� DVVXPH� WKDW� WKH�VKDUH�RI�GLVDGYDQWDJHG�JURXS� LV� URXJKO\
WKH�VDPH�DV�WKH�VKDUH�RI�XQVNLOOHG�ZRUNHUV�LQ�WKH�DFWLYH�SRSXODWLRQ��,�IXUWKHU�DVVXPH�WKDW
LQLWLDOO\�WKH�YDOXH�DGGHG�DSSOLHG�WR�HDFK�JURXS�LV�SURSRUWLRQDO�WR�WKH�QXPEHU�RI�VWXGHQWV�LQ
HDFK�JURXS��VR�LQLWLDOO\�WKH�UHVRXUFH�LQWHQVLW\�LV�WKH�VDPH�DFURVV�JURXSV��ZKLFK�,�FRQVLGHU
WR�EH�D�QHXWUDO�DVVXPSWLRQ�EHIRUH�WKH�SROLF\�H[SHULPHQWV�

7KH�QXPEHU�RI� VWXGHQWV�DQG�YDOXH�DGGHG�DOORFDWHG� WR� HDFK� OHYHO� GHWHUPLQH� WKH� VWXGHQW¶V
³SURGXFWLYLW\´� IRU� JLYHQ� SDUDPHWHUV�� 7KLV� SURGXFWLYLW\� LV� DFFXPXODWHG� WKURXJK� \HDUV� RI
VFKRROLQJ��3URGXFWLYLW\�DFURVV�OHYHOV�DQG�JUDGHV�DUH�QRW�FRPSDUDEOH�DV�LW�LV�QRW�DJUHHG�LQ
WKH� OLWHUDWXUH� ZKLFK� JUDGHV� DQG� OHYHOV� JHQHUDWHV� ELJJHU� VKDUHV� RI� WKH� WRWDO� NQRZOHGJH�
+RZHYHU��WKH�SURGXFWLYLW\�RI�WKH�GLVDGYDQWDJHG�JURXS�LV�DVVXPHG�WR�EH�ORZHU�WKDQ�LQ�WKH
DGYDQWDJH� JURXS� DV� WKH� IRUPHU� KDYH� PRUH� UHVRXUFH� LQWHQVLYH� OHDUQLQJ� WHFKQRORJ\�� 7KH
SDUDPHWHUV� DUH� DVVXPHG� DV� WR� UHIOHFW� WKDW� WKH� VDPH� DPRXQW� RI� UHVRXUFHV� GHOLYHUV� ORZHU
SURGXFWLYLW\� IRU� WKH�GLVDGYDQWDJH�JURXS�EXW� WKH� UHVSRQVLYHQHVV� WR� LQFUHDVHG� UHVRXUFHV� LQ
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WKLV�JURXS�LV�KLJKHU��L�H��WKH�VFDOH�SDUDPHWHU��$��LV�ORZHU�WR�GLVDGYDQWDJHG�VWXGHQWV��ZKLOH
WKH�VKDUH�SDUDPHWHU�� E ��LV�KLJKHU��7KH�YDOXHV�RI�WKH�SDUDPHWHUV�DUH�FRQWDLQHG�LQ�WDEOH�$���

7DEOH�$���9DOXH�DGGHG�DQG�VWXGHQWV�SHU�OHYHO�JURXS
%(

IDYRXUDEOH GHVIDYRUDEOH
+(

� � � � � �
$ ��� ��� ��� ��� ��� ���
E ��� ��� ��� ��� ��� ���
T ���� ���� ���� ���� ���� ����
'URSRXW�DQG�UHSHWLWLRQ�UDWHV�LQ�WKH�HGXFDWLRQ�VHFWRU�DUH�SUHVHQWHG�LQ�WDEOHV�$����DQG�$����
7KH�WDEOH�$����VKRZV�WKH�YDOXHV�DQG�SDUDPHWHUV�IRU�GURSRXW�UDWHV��7KH�YDOXHV�RI�WKH�UDWHV
DUH� DYHUDJH� RI� HDFK� OHYHO�� DQG� WKH� YDOXHV� IRU� XQLYHUVLW\� DUH� DVVXPHG� DV� WKH\� DUH� QRW
DYDLODEOH��DQG�WKH�SDUDPHWHUV�DUH�DVVXPHG��,Q�WDEOH�$����WKH�HODVWLFLW\��ì��LV�DVVXPHG�WR
EH�KLJKHU�IRU�WKH�GLVDGYDQWDJHG�JURXS��DQG�WKH�VFDOH�SDUDPHWHU��F��LV�FDOLEUDWHG�WR�DGMXVW�WR
WKH�GDWD�

7DEOH�$����'URSRXW�UDWHV��YDOXHV�DQG�SDUDPHWHUV�
%(

IDYRXUDE GHVIDYRXUDEOH
+(

� � � � � �
UDWH ���� ���� ���� ���� ���� ����
F ���� ���� ���� ���� ���� ����í ���� ���� ���� ���� ���� ����
7DEOH�$����VKRZV�WKH�YDOXHV�DQG�SDUDPHWHUV�IRU�UHSHWLWLRQ�UDWHV��7KH�WDEOH�VKRZV�DYHUDJH
UDWHV��DQG�WKH�YDOXHV�IRU�XQLYHUVLW\�DUH�DVVXPHG��3DUDPHWHUV�DUH�FDOLEUDWHG�



îî

7DEOH�$����5HSHWLWLRQ�UDWHV��YDOXHV�DQG�SDUDPHWHUV
%(

IDYRXUDEOH GHVIDYRXUDEOH
+(

� � � � � �
UDWH ���� ���� ���� ���� ���� ����
E ���� ���� ���� ���� ���� ����
U ���� ���� ���� ���� ��� ����


