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'ÚVLUÚH 0RWWD�5RWK

�8QLYHUVLGDGH )HGHUDO GH 6DQWD 0DULD� 6DQWD 0DULD� 56� %5$=,/�

*HQUH DQDO\VLV DWWHPSWLQJ WR PDS GRZQ WKH UHSHUWRLUH RI JHQUHV XVHG LQ DFDGHPLD KDYH

FRQWULEXWHG WR UHDGLQJ DQG ZULWLQJ SHGDJRJLHV LQ (QJOLVK IRU $FDGHPLF 3XUSRVHV �($3��

:LWK WKH REMHFWLYH RI FRQWULEXWLQJ WR WKH GHILQLWLRQ RI DQ DFDGHPLF ZULWWHQ JHQUH� WKLV SDSHU

SUHVHQWV WKH DQDO\VLV RI WKH GLVFRXUVH RUJDQL]DWLRQ RI VL[W\ DFDGHPLF ERRN UHYLHZV LQ

/LQJXLVWLFV� (FRQRPLFV� DQG &KHPLVWU\� SXEOLVKHG LQ ����� $OWKRXJK ERRN UHYLHZV FDQ

SRWHQWLDOO\ RIIHU QRYLFH DFDGHPLF ZULWHUV RSSRUWXQLW\ WR JHW VWDUWHG LQ WKH DFDGHPLF GHEDWH�

UHVHDUFKHUV KDYH QHJOHFWHG WKH JHQUH GXH WR LWV XQUHPDUNDEOH FKDUDFWHU DV UHIHUHQFH

OLWHUDWXUH� 7KH DQDO\VLV UHYHDOHG WKDW� DOWKRXJK ERRN UHYLHZV VKRZ UHJXODULWLHV LQ

LQIRUPDWLRQ IRUP� IXQFWLRQ� DQG FRQWHQW� VRPH YDULDWLRQ RFFXUV LQ WHUPV RI KRZ UHYLHZHUV

UHDOL]H HYDOXDWLRQ DQG GHVFULSWLRQ PRYHV DFURVV GLVFLSOLQDU\ ERXQGDULHV� 7KH UHVXOWV

VXJJHVW WKDW WKLV YDULDWLRQ LV SURGXFHG E\ WKH UHYLHZHUV « WHQGHQF\ WR UHVSRQG WR

GLIIHUHQFHV LQ HSLVWHPRORJLFDO RUJDQL]DWLRQ RI WKH WKUHH ILHOGV VXFK DV WKH REMHFW RI VWXG\�

WKH PHWKRGRORJLHV FRPPRQO\ DGRSWHG� DQG WKH OLWHUDU\ WUDGLWLRQ� LQGLFDWLQJ FRQQHFWLRQV

EHWZHHQ WH[W DQG FRQWH[W� 7KH VWXG\ LQGLFDWHV WKDW GLVFXUVLYH SUDFWLFHV LQ WKH GLVFLSOLQHV

KDYH WR EH FRQVLGHUHG LQ ($3 WHDFKLQJ LQ RUGHU WR KHOS OHDUQHUV GHYHORS PRUH FULWLFDO DQG

HIIHFWLYH UHDGLQJ DQG ZULWLQJ FRPSHWHQFLHV�

,1752'8&7,21

:LWK WKH LQFUHDVLQJ VSHHG RI UHFHQW DGYDQFHV LQ DOO DUHDV RI NQRZOHGJH SURGXFWLRQ DQG

ZLWK WKH XVH RI (QJOLVK DV WKH OLQJXD IUDQFD RI WKH LQWHUQDWLRQDO VFLHQWLILF FRPPXQLW\�

SXEOLFDWLRQV LQ DFDGHPLF MRXUQDOV LQ (QJOLVK KDYH EHFRPH YHU\ LPSRUWDQW� ,Q VXFK DQ

DOPRVW H[FOXVLYH (QJOLVK�VSHDNLQJ DFDGHPLF HQYLURQPHQW� QRQQDWLYH VFKRODUV LQWHUHVWHG

LQ SXEOLVKLQJ LQ LQWHUQDWLRQDO VSKHUHV DUH IDFHG ZLWK WKH SUREOHP RI GHYHORSLQJ DGHTXDWH

DFDGHPLF FRPSHWHQFLHV LQ (QJOLVK� ,Q UHVSRQVH WR WKLV QHHG DQG LQ DQ DWWHPSW WR LQIRUP

WHDFKLQJ SUDFWLFHV� *HQUH $QDO\VWV ZRUNLQJ ZLWK (QJOLVK IRU $FDGHPLF 3XUSRVHV �($3�

KDYH IRFXVHG WKHLU DWWHQWLRQ RQ DFDGHPLF ZULWWHQ JHQUHV �VHH� IRU H[DPSOH� 6ZDOHV� �����

����� DQG %D]HUPDQ� ����� RQ UHVHDUFK DUWLFOHV� 6DODJHU�0H\HU� ����� DQG 9HQWROD �LQ



SUHVV� RQ DEVWUDFWV�� 1HYHUWKHOHVV� WKH ERRN UHYLHZ DV D KLJKO\ FRPPRQ VKRUW JHQUH KDV

EHHQ DOPRVW HQWLUHO\ LJQRUHG E\ WKLV UHVHDUFK FRPPXQLW\ DQG WKLV GLVPLVVDO DFFRXQWV IRU

DQ LPSRUWDQW JDS LQ RXU NQRZOHGJH RI WKH DFDGHPLF JHQUH V\VWHP IRU D QXPEHU RI UHDVRQV�

)LUVWO\� WKH VWXG\ WKH HYDOXDWLYH ODQJXDJH LQ ERRN UHYLHZV PD\ UHYHDO WKH GLIIHUHQW YDOXHV

DQG WUDGLWLRQV LQ FHUWDLQ ILHOGV �VHH� IRU H[DPSOH� %HFKHU� ����� ������ DQG WKLV LQIRUPDWLRQ

DERXW GLVFLSOLQDU\ FXOWXUHV PD\ SURYH D UHOHYDQW WRRO LQ ($3 UHDGLQJ DQG ZULWLQJ� 0RUH

VSHFLILFDOO\� NQRZOHGJH DERXW SUDFWLFHV LQ VSHFLILF ILHOGV PD\ KHOS OHDUQHUV GHYHORS D PRUH

DSSURSULDWH DQG FRQWH[WXDOL]HG XQGHUVWDQGLQJ RI KRZ DFDGHPLF JHQUHV IXQFWLRQ �+DDV�

������

0RUHRYHU� ERRN UHYLHZV UDLVH DQ DSSDUHQW SDUDGR[� 7KH JHQUH LV JHQHUDOO\ UHFRJQL]HG DV

XQUHPDUNDEOH EHFDXVH LW LV UDUHO\ FLWHG DV UHIHUHQFH LQ DUWLFOHV RU ERRNV �:LOH\� ������ %XW

H[DFWO\ EHFDXVH RI WKLV ªXQUHPDUNDEOH« FKDUDFWHU��ERRN UHYLHZV FDQ EH ZULWWHQ E\ D ZLGHU

UDQJH RI DFDGHPLF VWDII ZKR ZRXOG QRW EH LQ D SRVLWLRQ WR ZULWH KLJKHU�VWDWXV WH[WV VXFK DV

WKH UHVHDUFK DUWLFOH IRU UHIHUHHG MRXUQDOV� 7KHUHIRUH� ERRN UHYLHZV RSHQ WKH GRRU WR MXQLRU

VFKRODUV� WR WKH QRQ�HOLWH� ZKLOH DOVR RIIHULQJ RSSRUWXQLWLHV WR DFDGHPLFV LQ RII�FHQWHU

SODFHV ZKR DUH QRQQDWLYH �DQG RIWHQ LQH[SHULHQFHG� ZULWHUV WR WDNH SDUW LQ DQG PDNH WKHLU

FRQWULEXWLRQ WR WKH PDLQVWUHDP RI DFDGHPLD� 7KHVH UHVHDUFKHUV FDQ¥DW OHDVW SRWHQWLDOO\¥

FRQWULEXWH WR ERRN UHYLHZ VHFWLRQV LQ LQWHUQDWLRQDO MRXUQDOV� FULWLFL]LQJ DQG�RU SUDLVLQJ RWKHU

DXWKRUV
 WH[WV� DQG WKXV KHOSLQJ WR VKDSH WKHLU GLVFLSOLQH WKURXJK FULWLFDO DQDO\VLV RI WKH

NQRZOHGJH WKDW LV EHLQJ SUHVHQWHG LQ ERRN�IRUP�

)LQDOO\� UHVHDUFK DERXW KRZ ERRN UHYLHZV LQ (QJOLVK RSHUDWH FDQ FRQWULEXWH WR WKH

GHYHORSPHQW RI PRUH HIIHFWLYH UHDGLQJ VNLOOV ERRN UHYLHZV RI ($3 OHDUQHUV� $ZDUHQHVV RI

WKH JHQHULF WH[WXDO VWUXFWXUH FDQ KHOS WKH DGYDQFHG UHDGHU XVH ERRN UHYLHZV PRUH

FULWLFDOO\ DQG HIIHFWLYHO\ DV UHVRXUFHV LQ WKHLU DWWHPSWV WR VHOHFW PDWHULDO DPRQJ WKH

RYHUORDG RI UHDGLQJV LQ XQLYHUVLW\ FRXUVHV�

,Q WKLV SDSHU� , ZLOO SUHVHQW WKH UHVXOWV RI D JHQUH�DQDO\WLFDO VWXG\ RI ERRN UHYLHZV �%5� LQ

(QJOLVK IURP WKUHH GLVFLSOLQHV¥¥OLQJXLVWLFV� FKHPLVWU\� DQG HFRQRPLFV� 7KH FKRLFH RI WKUHH

GLVFLSOLQHV UHODWH WR WKH QHHG IRU SDUDPHWHUV ZKHQ GLVFXVVLQJ KRZ %5 UHIOHFW WKH ILHOGV WR

ZKLFK WKH\ EHORQJ� 7KH FRQVLGHUDWLRQ RI WKUHH GLVFLSOLQHV GLVPLVVHV WKH SXUH RSSRVLWLRQ

EHWZHHQ H[WUHPHV� VLQFH� E\ FRPSDULVRQ� UHVXOWV REWDLQHG LQ WKH DQDO\VLV RI VSHFLILF

WH[WXDO IHDWXUHV LQ D WKLUG GLVFLSOLQH PD\ KHOS FODULI\ WKH UROH RI WKH VDPH IHDWXUHV LQ %5 LQ

WKH RWKHU WZR ILHOGV�

/LQJXLVWLFV ZDV FKRVHQ EHFDXVH RI WKH REYLRXV LQWHUHVW RI WKH DXWKRU LQ KHU DUHD RI VWXG\�

&KHPLVWU\ DQG HFRQRPLFV ZHUH FKRVHQ IRU ZKDW FRXOG EH FDOOHG HSLVWHPRORJLFDO UHDVRQV�



&KHPLVWU\ LV XVXDOO\ FODVVLILHG DV D KDUG VFLHQFH DQG (FRQRPLFV DV D VRFLDO VFLHQFH�

FRQVHTXHQWO\ WKLV FODVVLILFDWLRQ VHHPV WR SODFH WKHP VXIILFLHQWO\ DSDUW IURP OLQJXLVWLFV LQ

WKH KXPDQLWLHV IRU WKHLU WH[WV WR SURYLGH HYLGHQFH RI FRQWUDVWLYH GLVFLSOLQDU\ FXOWXUHV� 7ZR

GLVFLSOLQHV ZKLFK DUH XVXDOO\ SODFHG LQ WKH VDPH DUHD RI DFDGHPLD DV� IRU H[DPSOH�

VRFLRORJ\ DQG DQWKURSRORJ\ LQ WKH VRFLDO VFLHQFHV� FDQ EH H[SHFWHG WR SUHVHQW JUHDWHU

VLPLODULWLHV FRQFHUQLQJ ERG\ RI NQRZOHGJH� REMHFW RI VWXG\� DQG YDOXHV� WKDQ WZR RWKHUV

WKDW DUH SODFHG LQ WZR GLIIHUHQW ILHOGV� 7KHUHIRUH� DVVXPLQJ WKDW WKHUH LV D EDVLF UKHWRULFDO

RUJDQL]DWLRQ RI WKH JHQUH WKDW DQ\ H[HPSODU RI %5 ZLOO KDYH� WKH K\SRWKHVLV LV WKDW

YDULDWLRQV IURP WKLV EDVLF GHVFULSWLRQ IRXQG LQ %5 FDQ EH FUHGLWHG WR WKH GLIIHUHQFHV LQ WKH

HSLVWHPLF RUJDQL]DWLRQ RI DFDGHPLF GLVFLSOLQHV�

'(),1,1* 7+( %22. 5(9,(: $6 $ *(15(

%5 DUH VHHQ KHUH DV D JHQUH ZKRVH H[HPSODUV VKDUH D EDVLF UKHWRULFDO RUJDQL]DWLRQ� ,

DUJXH LQ IDYRU RI FRQVLGHULQJ OLQJXLVWLFV� HFRQRPLFV� DQG FKHPLVWU\ DV WKUHH GLVFRXUVH

FRPPXQLWLHV� KHWHURJHQHRXV VRFLRUKHWRULFDO JURXSV ZKRVH HOHPHQWV VKDUH RFFXSDWLRQDO

JRDOV DQG LQWHUHVWV� ,Q LQWHUYLHZV ZLWK %5 HGLWRUV RI HVWDEOLVKHG MRXUQDOV LQ WKH WKUHH ILHOGV

�0RWWD�5RWK� ������ OLQJXLVWV� HFRQRPLVWV� DQG FKHPLVWV ZHUH GHSLFWHG DV PHPEHUV RI D

FRPPXQLW\ ZKR DUH RUJDQL]HG DURXQG FRPPRQ JRDOV �H�J�� UHVHDUFK SURJUDPV� UHVHDUFK

JUDQWV� SXEOLFDWLRQV� DQG VKDUH IDPLOLDULW\ ZLWK WKH SDUWLFXODU JHQUHV DQG OH[LFRQ XVHG LQ

DWWDLQLQJ WKHVH JRDOV �UHVHDUFK SDSHUV� DEVWUDFWV� WHFKQLFDO WHUPV� DFFRUGHG FRQFHSWV�

HWF��� /LNH GLVFRXUVH FRPPXQLWLHV� WKHVH GLVFLSOLQHV XVH PHFKDQLVPV IRU FRPPXQLFDWLRQ

EHWZHHQ WKHLU PHPEHUV� ZLWK WKH REMHFWLYH RI SURYLGLQJ LQIRUPDWLRQ DQG FRPPHQWV ZLWKLQ

WKH FRQVWDQW IOX[ RI PHPEHUVKLS DPRQJVW VSHFLDOLVWV DQG EHJLQQHUV �SXEOLFDWLRQV�

FRQJUHVV SUHVHQWDWLRQV� HWF���

,Q DGGLWLRQ� 6ZDOHV« ��������� GHILQLWLRQ RI JHQUH VHHPV WR DSSO\ KHUH EHFDXVH� ILUVWO\�

DQDORJRXV WR D JHQUH� WKH %5 FRPSULVHV D VHW RI FRPPXQLFDWLYH HYHQWV� L�H�� D VHW RI

UHODWLRQVKLSV EHWZHHQ SHRSOH WKDW DUH DFWLQJ LQ D JLYHQ VRFLDO FRQWH[W �D VFLHQWLILF MRXUQDO�

DQG SHUIRUPLQJ FHUWDLQ UROHV� 7KHVH UROHV DUH FRPPRQO\ DVVRFLDWHG ZLWK WKDW RFFDVLRQ DQG

ZLWK FHUWDLQ JRDOV� L�H�� LQ WKH FDVH RI %5� WR LQWURGXFH DQG HYDOXDWH QHZ SXEOLFDWLRQV LQ WKH

ILHOG�

6HFRQGO\� WKHVH FRPPXQLFDWLYH HYHQWV DUH UHFRJQL]HG E\ WKH H[SHUW PHPEHUV RI WKH

GLVFRXUVH FRPPXQLW\� ([SHUW UHYLHZHUV DQG UHDGHUV UHFRJQL]H H[HPSODUV RI WKH JHQUH

XVLQJ ªVFKHPDWD«� L�H� WKH SUHYLRXV NQRZOHGJH WKDW JXLGHV WKHLU H[SHFWDWLRQV DERXW WH[WV �FI

&DUUHO DQG (LVWHUKROG� ����� 5XPHOKDUW� ������ 7KH\ DSSURDFK %5 XVLQJ SUHYLRXV

NQRZOHGJH RI DFDGHPLD LQ JHQHUDO DQG RI GLVFLSOLQDU\� FXOWXUH LQ SDUWLFXODU �FRQWHQW



VFKHPDWD�� DQG SUHYLRXV NQRZOHGJH DERXW JHQHULF WH[WXDO IHDWXUHV RI %5 �IRUPDO

VFKHPDWD�� ,Q DGGLWLRQ� DSSURSULDWH UHDGLQJ DQG ZULWLQJ VNLOOV HQDEOH WKHVH H[SHUW PHPEHUV

WR EULQJ WR WKH WH[W DGHTXDWH H[SHFWDWLRQV DERXW WKH SRWHQWLDO FRQWHQW DQG IRUP� )LQDOO\� WKH

FRPPXQLFDWLYH SXUSRVHV RI LQWURGXFLQJ DQG HYDOXDWLQJ QHZ SXEOLFDWLRQV FRQVWLWXWH WKH

UDWLRQDOH WKDW FRQVWUDLQV WKH UKHWRULF RI WKH JHQUH� 7KXV UHDGHUV VHHN GHVFULSWLRQ DQG

HYDOXDWLRQ RI UHFHQW SXEOLFDWLRQV LQ WKH ILHOG DQG UHYLHZHUV WHQG WR SURGXFH WH[WV WKDW

UHVSRQG WR WKHVH H[SHFWDWLRQV� &RQVHTXHQWO\� LQVWDQFHV RI %5 ZLOO SUHVHQW VLPLODU SDWWHUQV

LQ VWUXFWXUH� VW\OH� FRQWHQW DQG LQWHQGHG DXGLHQFH WKDW GHILQH WKH JHQUH�

,Q DQDO\]LQJ WKH WH[WV LQ WKH FRUSXV� , ZLOO WU\ WR GHILQH D VFKHPDWLF GHVFULSWLRQ RI WKH PRYHV

WKDW DUH XVXDOO\ IRXQG LQ FRQFUHWH H[DPSOHV RI %5� 7KH SURWRW\SH GHILQHG KHUH KRZHYHU�

SRLQWV WRZDUGV SURSHQVLWLHV LQ WKH JHQUH QRW WR DEVROXWH DFFRXQWDELOLW\ RI UKHWRULFDO PRYHV

�6ZDOHV� ����� SHUVRQDO FRPPXQLFDWLRQ��

0(7+2'2/2*<

6WXGLHV LQ 7H[W $QDO\VLV XVXDOO\ HPSKDVL]H ªWKH WDFWLFDO DVSHFWV RI JHQUH FRQVWUXFWLRQ«

�%KDWLD� �������� WKURXJK WKH SURJUHVVLRQ RI LQIRUPDWLRQ LQ ªPRYHV« WKDW FRQYH\ WKH ZULWHU«V

LQWHQGHG PHDQLQJV ZLWK WKH REMHFWLYH RI LQIOXHQFLQJ WKH UHDGHU «V GHFLVLRQV �LQ WKLV FDVH� WKH

UHDGHU«V HYDOXDWLRQ RI WKH ERRN�� $ PRYH LV GHILQHG KHUH DV D VWUHWFK RI GLVFRXUVH

�H[WHQGLQJ IRU RQH RU PRUH VHQWHQFHV� WKDW UHDOL]HV D VSHFLILF FRPPXQLFDWLYH IXQFWLRQ DQG

WKDW UHSUHVHQWV D VWDJH LQ WKH GHYHORSPHQW RI DQ RYHUDOO VWUXFWXUH RI LQIRUPDWLRQ WKDW LV

FRPPRQO\ DVVRFLDWHG ZLWK WKH JHQUH� ,Q D %5� DQ LQWURGXFWRU\ PRYH RI ª'HVFULELQJ WKH

ERRN« FDQ UHSUHVHQW D VWDJH LQ WKH GHYHORSPHQW RI DQ RYHUDOO VWUXFWXUH RI LQIRUPDWLRQ

JHDUHG WR WKH GHVFULSWLRQ DQG HYDOXDWLRQ RI WKH ERRN WKDW LV FRPPRQO\ DVVRFLDWHG ZLWK WKH

JHQUH�

$ PRYH LV LGHQWLILHG LQ WHUPV RI WKH IXQFWLRQ LW SOD\V LQ WKH JHQUH� ªWKH SDUW ZKLFK XWWHULQJ >RU

ZULWLQJ@ WKHVH ZRUGV SOD\V LQ WKH ODQJXDJH�JDPH����WKH IXQFWLRQ XWWHUDQFHV KDYH LQ WKH

WHFKQLTXH RI XVLQJ ODQJXDJH« �:LWWJHQVWHLQ� >����@�������� ����� (DFK PRYH

HQFRPSDVVHV D VHULHV RI VWHSV� VPDOOHU IXQFWLRQDO XQLWV RU VSHHFK DFWV �H�J�� UHSRUWLQJ�

TXHVWLRQLQJ� WKDW UHDOL]H WKH ZULWHU
V LQWHQWLRQV LQ DFFRUGDQFH ZLWK WKH FRQVWUDLQWV LPSRVHG

E\ WKH JHQUH� 7KH UHVXOWLQJ SDWWHUQ RI PRYHV DQG VWHSV FRQVWLWXWHV WKH LQIRUPDWLRQ

VWUXFWXUH WKDW FDQ GHILQH DQ H[HPSODU RI D JLYHQ JHQUH� ,Q WKH FDVH RI %5� D PRYH RI

ª'HVFULELQJ WKH ERRN« DGYDQFHV WKH UHYLHZHU
V LQWHQWLRQV LQ� IRU H[DPSOH� GHVFULELQJ WKH

ERRN WR WKH UHDGHU� 6PDOOHU SDUWV RI WKLV PRYH WKDW DORQH RU WRJHWKHU ZLWK RWKHU VWHSV

DGYDQFH WKH WH[W LQ WKH GLUHFWLRQ HVWDEOLVKHG E\ WKH PRYH FRXOG LQFOXGH ª6WDWLQJ WKH WKHPH

RI HDFK FKDSWHU« RU ª&LWLQJ YLVXDO PDWHULDO �H�J�� WDEOHV�«�



,Q HDFK PRYH� FHUWDLQ OLQJXLVWLF H[SUHVVLRQV DUH IUHTXHQWO\ XVHG DV ªXQDQDO\]HG FKXQNV RI

ODQJXDJH XVHG LQ FHUWDLQ SUHGLFWDEOH FRQWH[WV « WKDW IXQFWLRQ DV GLVFRXUVH GHYLFHV �ªOH[LFDO

SKUDVHV« IRU 1DWWLQJHU DQG 'H&DUULFR� ����� ªPHWDGLVFRXUVH PDUNHUV« IRU 9DQGH .RSSOH�

������ VLJQDOLQJ WKH UKHWRULFDO IXQFWLRQ RI WKDW SDVVDJH LQ WKH WH[W� 7KXV WKH UHYLHZHU FDQ

RSHQ WKH %5 E\� IRU H[DPSOH� LQWURGXFLQJ WKH ERRN� XVLQJ D FDWDSKRULF QRPLQDO SKUDVH

VXFK DV 7KLV YROXPH�ERRN�PRQRJUDSK� SOXV D YHUE LQ WKH SUHVHQW WHQVH �XVXDOO\ WKH YHUE WR

EH� DQG D FRPSOHPHQW�

>&��@7KLV ERRN LV YHU\ JRRG�

2U WKH WLWOH RI WKH ERRN LQ LWDOLFV WR FDOO WKH UHDGHU«V DWWHQWLRQ�

>/��@(VVD\V RQ WKH (QJOLVK /DQJXDJH DQG $SSOLHG /LQJXLVWLFV

�($$/� LV D IHVWVFKULIW FHOHEUDWLQJ *HUDUG 1LFNHO «V ��WK�

%LUWKGD\�

7KH GHILQLWLRQ RI WKH UKHWRULFDO VWUXFWXUH RI WKH JHQUH %5 ZDV GRQH EDVHG RQ �� WH[WV

H[WUDFWHG IURP �� RI WKH PRVW FLWHG MRXUQDOV �*DUILHOG� ����� ����D� ����E� ����F� LQ

OLQJXLVWLFV� FKHPLVWU\� DQG HFRQRPLFV ��� LQ HDFK GLVFLSOLQH�� SXEOLVKHG LQ ����� 7KHVH

WH[WV ZHUH FRPSDUHG LQ WHUPV RI WKHVH GLVFRXUVH GHYLFHV DQG RI WKHLU LQIRUPDWLRQ FRQWHQW

DQG WKHQ HDFK %5 ZDV FRGHG IRU PRYHV�

5+(725,&$/ 029(6 $1' 67(36 ,1 %22. 5(9,(:6

)RXU UKHWRULFDO PRYHV ZLWK WKHLU FRUUHVSRQGHQW VWHSV ZHUH FRPPRQO\ IRXQG DFURVV

GLVFLSOLQHV LQ WKH FRUSXV DV VHHQ LQ )LJXUH �� 7KHVH IRXU PRYHV DUH YHU\ RIWHQ YLVXDOO\

VLJQDOHG E\ SDUDJUDSK VKLIWV VR WKDW ERXQGDULHV EHWZHHQ WKHP FR�RFFXU ZLWK SDUDJUDSK

ERXQGDULHV� 7KH RSHQLQJ SDUDJUDSK XVXDOO\ HQFRPSDVVHV WKH ,QWURGXFLQJ WKH ERRN PRYH�

+HUH WKH UHYLHZHU SURYLGHV EDFNJURXQG LQIRUPDWLRQ RQ WKH ERRN� VWDWLQJ LWV EDVLF

FKDUDFWHULVWLFV� H�J�� LI LW LV D FROOHFWLRQ RI WH[WV E\ GLIIHUHQW DXWKRUV RU LI LW LV D WH[W E\ RQH

DXWKRU� LI LW LV D ERRN RQ D YDULHW\ RI WRSLFV ZLWKLQ D EURDGHU DUHD RI LQWHUHVW RU LI LW LV

IRFXVHG RQ D VLQJOH WRSLF� 7KLV LQWURGXFWRU\ SDUDJUDSK EDVLFDOO\ SURYLGHV ILYH SLHFHV RI

LQIRUPDWLRQ DERXW WKH ERRN� FHQWUDO WRSLF DQG IRUPDW� UHDGHUVKLS� DXWKRU� WRSLF

JHQHUDOL]DWLRQV DQG LQVHUWLRQ RI ERRN LQ WKH EURDGHU ILHOG RI VWXG\ WR ZKLFK LW UHODWHV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

0RYH � ,1752'8&,1* 7+( %22.



6WHS � 'HILQLQJ WKH JHQHUDO WRSLF RI WKH ERRN

DQG�RU

6WHS � ,QIRUPLQJ DERXW SRWHQWLDO UHDGHUVKLS

DQG�RU

6WHS � ,QIRUPLQJ DERXW WKH DXWKRU

DQG�RU

6WHS � 0DNLQJ WRSLF JHQHUDOL]DWLRQV

DQG�RU

6WHS � ,QVHUWLQJ ERRN LQ WKH ILHOG

0RYH � 287/,1,1* 7+( %22.

6WHS � 3URYLGLQJ JHQHUDO YLHZ RI WKH RUJDQL]DWLRQ RI WKH ERRN

DQG�RU

6WHS � 6WDWLQJ WKH WRSLF RI HDFK FKDSWHU

DQG�RU

6WHS � &LWLQJ H[WUD�WH[W PDWHULDO

0RYH � +,*+/,*+7,1* 3$576 2) 7+( %22.

6WHS � 3URYLGLQJ IRFXVHG HYDOXDWLRQ

0RYH � 3529,',1* &/26,1* (9$/8$7,21 2) 7+( %22.

6WHS ��$ 'HILQLWHO\ UHFRPPHQGLQJ�GLVTXDOLI\LQJ WKH ERRN

RU



6WHS ��% 5HFRPPHQGLQJ WKH ERRN GHVSLWH LQGLFDWHG

VKRUWFRPLQJV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)LJXUH � 6FKHPDWLF GHVFULSWLRQ RI UKHWRULFDO PRYHV LQ ERRN UHYLHZV

$OORZLQJ IRU FHUWDLQ YDULDWLRQ LQ RUGHU� LQ WKH FRUSXV� EHVLGHV GHILQLQJ WKH WRSLF RI WKH ERRN

�6WHS ��� WKH ILUVW VHQWHQFH XVXDOO\ LQIRUPV DERXW WKH SRWHQWLDO UHDGHUVKLS IRU WKH ERRN

�6WHS ���

>/��@ $FDGHPLF :ULWLQJ� 7HFKQLTXHV DQG 7DVNV E\ ,ORQD /HNL LV

D ZULWLQJ WH[WERRN IRU WKH DGYDQFHG (6/ VWXGHQW ZKR LV

FROOHJHERXQG�

0RYH � FDQ DOVR LQIRUP DERXW WKH DXWKRU«V SUHYLRXV H[SHULHQFH �6WHS ���

>(��@ )LUVW� GLVFORVXUH� *UHJ 'DYLGVRQ RQFH ZRUNHG XQGHU P\

VXSHUYLVLRQ� %RWK KH DQG 3DXO 'DYLGVRQ DUH IULHQGV� $Q

HQGRUVHPHQW IURP P\ IDWKHU JUDFHV WKH MDFNHW RI WKLV ERRN� $QG

WKHUH LV PXFK EHWZHHQ WKH FRYHUV ZLWK ZKLFK , DJUHH�

)LQDOO\� WKH UHYLHZHU FDQ UHODWH WKH QHZ PDWHULDO WR WKH ERG\ RI GLVFLSOLQDU\ NQRZOHGJH�

HLWKHU E\ PDNLQJ WRSLF JHQHUDOL]DWLRQV �6WHS ���

>/���@ 7KH H[LVWHQFH RI D FRQQHFWLRQ EHWZHHQ SKRQRORJLFDO

DZDUHQHVV DQG UHDGLQJ KDV EHHQ FRQILUPHG LQ PRUH UHFHQW

UHVHDUFK DQG RXU NQRZOHGJH DERXW WKLV OLQN KDV EHHQ H[WHQGHG�

:H NQRZ QRZ WKDW WKH FRQQHFWLRQ LV D VSHFLILF RQH� FKLOGUHQ
V

SKRQRORJLFDO VNLOOV SUHGLFW WKHLU VXFFHVV LQ UHDGLQJ� EXW QRW LQ

RWKHU HGXFDWLRQDO VNLOOV� VXFK DV PDWKHPDWLFV �%UDGOH\ DQG

%U\DQW� ����� ������ :H DOVR NQRZ WKDW WKH RULJLQDO GLVWLQFWLRQ

PDGH E\ WKH +DVNLQV JURXS EHWZHHQ DZDUHQHVV RI V\OODEOHV

DQG DZDUHQHVV RI SKRQHPHV GRHV QRW WHOO WKH ZKROH VWRU\�

RU E\ LQVHUWLQJ WKH ERRN LQ WKH ILHOG �6WHS ���

>&��@ 0RUH WKDQ �� \HDUV KDV SDVVHG VLQFH WKH SXEOLFDWLRQ RI

WKH ILUVW SDSHUV RQ IORZ LQMHFWLRQ DQDO\VLV �),$� DQG WKH



WHFKQLTXH KDV QRZ EHHQ FOHDUO\ VKRZQ WR KDYH PDQ\

ZLGHVSUHDG DSSOLFDWLRQV LQ DQDO\WLFDO FKHPLVWU\�

7KH QH[W PRYH� 2XWOLQLQJ WKH ERRN� LV XVXDOO\ WKH ORQJHVW RQH� DSSHDULQJ LQ WKH IROORZLQJ

IHZ SDUDJUDSKV� ,W LQFOXGHV D GHWDLOHG GHVFULSWLRQ RI KRZ WKH ERRN LV RUJDQL]HG� L�H�� LQ

SDUWV� FKDSWHUV� VHFWLRQV� HWF�� ZKDW WRSLFV DUH WUHDWHG LQ HDFK FKDSWHU ZLWK ZKDW DSSURDFK�

DQG ZKDW NLQG RI DGGLWLRQDO LQIRUPDWLRQ VXFK DV JUDSKV� SLFWXUHV� DQG WDEOHV� LV LQFOXGHG LQ

WKH ERRN� 6WHS � SURYLGHV D JHQHUDO DFFRXQW RI WKH RUGHU LQ ZKLFK WRSLFV�SDUWV�FKDSWHUV DUH

RUJDQL]HG LQ WKH ERRN WKURXJK WKH XVH RI OH[LFDO SKUDVHV WKDW UHIHU WR WKH SDUWV LQWR ZKLFK

WKH ERRN DV D ZKROH KDV EHHQ GLYLGHG �H�J�� WKH DXWKRU�V� GLYLGH�V� WKH ERRN� WKH ERRN LV

GLYLGHG LQWR ; SDUWV�� 6WHS � ]RRPV LQWR HDFK FKDSWHU� EULQJLQJ LQFUHDVLQJ DPRXQW RI

GHWDLOV ZLWK OH[LFDO SKUDVHV VXFK DV WKH LQWURGXFWRU\ FKDSWHU LOOXVWUDWHV ;� FKDSWHU �

SUHVHQWV D KLVWRULF RYHUYLHZ RI <� :KHQ ERWK VWHSV DUH SUHVHQW� WKH\ XVXDOO\ JR IURP

JHQHUDO WR VSHFLILF�

>/��@ �6WHS �� )ROORZLQJ DQ LQWURGXFWLRQ E\ WKH DXWKRUV� WKH

ERRN LV GLYLGHG LQWR WKUHH SDUWV� �6WHS �� 3DUW �� 7KHRUHWLFDO

%DFNJURXQGV� LQFOXGHV WZR DUWLFOHV ZKRVH SXUSRVH LV WR SURYLGH

WKH WKHRUHWLFDO IUDPHZRUN IRU ���� 3DUW �� 0RGHOV� ([SRVLWLRQ DQG

$UJXPHQW� SUHVHQWV VWXGLHV WKDW LOOXVWUDWH WKH DSSOLFDWLRQ RI

WKHRU\ WR SUDFWLFH���7KH ILQDO VHFWLRQ� 3DUW �� ,QWHU�ODQJXDJH

6WXGLHV� UHSUHVHQWV ODQJXDJH�VSHFLILF FRQFHUQV DQG LQFOXGHV ���

>(��@ �6WHS �� 7KHUH DUH WZHOYH FDVH VWXGLHV DV ZHOO DV DQ

LQWURGXFWRU\ HVVD\ E\ %DUEHU��� �6WHS �� 7KH ILUVW WZR FDVH

VWXGLHV IRFXV RQ WKH 6RXWK���7KH QH[W IRXU VWXGLHV GHDO ZLWK

HFRQRPLFV LQ VFKRROV WKDW ZHUH WR EHFRPH SDUW RI WKH ,Y\

/HDJXH���7KHUH DUH WZR DGGLWLRQDO VWXGLHV E\���

0RVW FKHPLVWU\ UHYLHZHUV LQ WKH FRUSXV LQFOXGH 0RYH � ZLWK VRPH SUHIHUHQFH IRU DGRSWLQJ

WKH RYHUDOO SHUVSHFWLYH RI 6WHS � ����� LQ FRPSDULVRQ WR WKH RWKHU WZR DUHDV� :KHQ 6WHS �

LV SUHVHQW LQ FKHPLVWU\ %5V� LW LV JHQHUDOO\ OLPLWHG WR D V\QWKHWLF OLVWLQJ RI FKDSWHUV WLWOH DQG

WRSLF �SOXV DXWKRU LQ HGLWHG ERRNV�� LQGLFDWLQJ WKDW JLYLQJ WKH UHDGHU D JHQHUDO LGHD RI WKH

RUJDQL]DWLRQ DQG QXPEHU RI FKDSWHUV RI WKH ERRN LV PRUH LPSRUWDQW WKDQ SURYLGLQJ D PRUH

GHWDLOHG GHVFULSWLRQ RI VSHFLILF FKDSWHUV� &RQYHUVHO\� LQ OLQJXLVWLFV DQG HFRQRPLFV� WKH

ORQJHU GHWDLOHG DFFRXQWV RI 6WHS � DUH DEVROXWHO\ PRUH IUHTXHQW �UHVSHFWLYHO\� ���� DQG



���� WKDQ JHQHUDO RYHUYLHZV ���� DQG ����� 7KLV WHQGHQF\ PD\ EHDU VRPH UHODWLRQ WR

WH[W OHQJWK�

7KH DYHUDJH OHQJWK RI %5V LV ��� ZRUGV EXW DV D UXOH� FKHPLVWU\ %5V ZHUH IRXQG WR EH

PXFK VKRUWHU �DYHUDJH RI ��� ZRUGV� WKDQ WKRVH LQ HFRQRPLFV ���� ZRUGV� DQG OLQJXLVWLFV

������ ZRUGV�� 6LQFH GHWDLOHG GHVFULSWLRQ DQG HYDOXDWLRQ RI WKH ERRN �6WHS �� LV OHVV

IUHTXHQWO\ IRXQG LQ WKH FKHPLVWU\ FRUSXV� LQGLFDWLQJ WKDW JLYLQJ WKH UHDGHU D JHQHUDO LGHD RI

WKH RUJDQL]DWLRQ DQG QXPEHU RI FKDSWHUV RI WKH ERRN LV PRUH LPSRUWDQW WKDQ SURYLGLQJ D

PRUH GHWDLOHG DQG HYDOXDWLYH GLVFXVVLRQ RI VSHFLILF FKDSWHUV� 7KLV UHVXOWV LQ PRUH

REMHFWLYH� JHQHUDOO\ GHVFULSWLYH WH[WV LQ FKHPLVWU\� LQVWHDG RI PRUH HYDOXDWLYH DQG GHWDLOHG

RQHV� ZKLFK DUH OLNHO\ WR GHPDQG OHQJWKLHU DUJXPHQWDWLRQ�

0RYH � DOVR KDV WKH IXQFWLRQ RI FLWLQJ PDWHULDO VXFK DV WDEOHV� DSSHQGLFHV� UHIHUHQFHV� DQG

JUDSKV WKDW DUH QRW SDUW RI WKH PDLQ WH[W RI WKH ERRN WKXV WKH QDPH RI 6WHS �� ª&LWLQJ H[WUD�

WH[W PDWHULDO«� /H[LFDO SKUDVHV DUH XVHG WR HPSKDVL]H WKH DGGLWLRQDO RU RXWVLGH FKDUDFWHU RI

VXFK VHFWLRQV VXFK DV D ELEOLRJUDSK\ LV SURYLGHG DW WKH HQG� DSSHQGLFHV JLYH PRUH GHWDLO

DERXW ;� DGGLWLRQDO LQIRUPDWLRQ LV SURYLGHG LQ WKH DSSHQGL[�

>&��@ �6WHS �� %LEOLRJUDSKLHV� DW WKH HQG RI HDFK FKDSWHU� DUH

H[WHQVLYH DQG DUH GLYLGHG E\ VXEWRSLFV IURP WKH FKDSWHU� D

KHOSIXO WRXFK� 7KH ERRN HQGV ZLWK WKRURXJK DXWKRU DQG VXEMHFW

LQGLFHV� D JORVVDU\� DQG DQ DSSHQGL[ RI QDPHV DQG

DEEUHYLDWLRQV�

$OWKRXJK WKH UHVXOWV IRU 6WHS � LQ OLQJXLVWLFV DQG FKHPLVWU\ DUH WKH VDPH� DQ DQDO\VLV RI WKH

IUHTXHQF\ RI UHIHUHQFH WR H[WUD�WH[W PDWHULDO LQ HYDOXDWLRQV RI WKH ERRN SURYLGHG LQ 0RYHV

� DQG � VKRZV WKDW LW LV DQ LPSRUWDQW SDUW RI FKHPLVWU\ ERRNV�

,Q � RI WKH �� %5V LQ FKHPLVWU\� WKHUH LV VRPH UHIHUHQFH WR H[WUD�WH[W PDWHULDO HLWKHU LQ

0RYH � �IRFXVHG HYDOXDWLRQ� RU 0RYH � �ILQDO HYDOXDWLRQ�� DQG LQ RQH WH[W� UHIHUHQFH WR

H[WUD�WH[W PDWHULDO DSSHDUV LQ ERWK NLQGV RI HYDOXDWLRQ� 7KHVH QXPEHUV DVVXPH JUHDWHU

VLJQLILFDQFH LI ZH FRQVLGHU WKDW ERWK LQ HFRQRPLFV DQG OLQJXLVWLFV QR %5 PDNHV UHIHUHQFH

WR LWHPV VXFK DV JUDSKV� WDEOHV� DSSHQGLFHV� HWF�� RXWVLGH 0RYH �� ZKHUH 6WHS � QRUPDOO\

DSSHDUV� 7KHUHIRUH� WKLV W\SH RI PDWHULDO GRHV QRW HPERG\ D YDOXH WR EH XVHG LQ HYDOXDWLQJ

VWURQJ RU ZHDN SRLQWV LQ WKH ERRN �0RYH �� RU LQ UHFRPPHQGLQJ LW �0RYH ���

7KH JUHDWHU VLJQLILFDQFH RI H[WUD�WH[W PDWHULDO IRU FKHPLVWV FDQ EH FUHGLWHG WR WKH YHU\

QDWXUH RI WKH GLVFLSOLQDU\ REMHFW RI VWXG\ ZKLFK� DW WKH PRVW EDVLF OHYHO� LQYROYHV SHULRGLFDO

WDEOHV� JUDSKV� HWF� %XW PRUH LPSRUWDQWO\� GXH WR WKH IDVW SDFH ZLWK ZKLFK VFLHQWLILF



DGYDQFHV RFFXU LQ FKHPLVWU\� VSHHG LQ LQIRUPDWLRQ H[FKDQJH DVVXPHV JUHDW VLJQLILFDQFH�

7KXV� DSSHQGLFHV ZLWK UHIHUHQFHV� DXWKRU� VXEMHFW DQG GDWD LQGLFHV PDNH LQIRUPDWLRQ

UHDGLO\ DYDLODEOH WKURXJK YLVXDO GHYLFHV DQG VR DUH KLJKO\ YDOXHG DQG FDQ LQIOXHQFH WKH

UHYLHZHU«V HYDOXDWLRQ RI WKH ERRN� $GGLWLRQDO HYLGHQFH RI WKLV FOHDU SUHIHUHQFH RI FKHPLVWV

IRU UHDGLO\ SURYLGLQJ D JHQHUDO YLHZ RQ WKH ERRN LV SURYLGHG E\ WKH WHQGHQF\ WR LQFOXGH

LQIRUPDWLRQ DERXW H[WUD�WH[W PDWHULDO LQ WKH ILUVW SDUDJUDSK RI %5V LQ FKHPLVWU\ ����� LQ

FRPSDULVRQ ZLWK OLQJXLVWLFV ����� DQG HFRQRPLFV �QRQH�� 6LQFH WKHVH DGGLWLRQDO VHFWLRQV

DUH QRW QHFHVVDULO\ SUHVHQW LQ DOO ERRNV� WKLV LV DQ RSWLRQDO VWHS ZLWK D IUHTXHQF\ RI

������� ,W LV DOVR UHFXUVLYH EHFDXVH UHIHUHQFH WR JUDSKV� WDEOHV� LQGLFHV� RU ELEOLRJUDSK\

FDQ UHDSSHDU DW DQ\ SRLQW LQ WKH %5 ZKHQHYHU WKH FKDSWHU EHLQJ GLVFXVVHG KDV WKHVH

H[WUD�WH[W PDWHULDOV�

:KLOH 0RYH � KDV D GHVFULSWLYH TXDOLW\ WR LW� WKH IROORZLQJ 0RYH � LV FOHDUO\ HYDOXDWLYH� 7KH

VHFRQG ORQJHVW PRYH� +LJKOLJKWLQJ SDUWV RI WKH ERRN� FRQYH\V IRFXVHG HYDOXDWLRQ� L�H�� WKH

FULWLTXH RI WKH ERRN SURSHUO\ VDLG� +HUH WKH UHYLHZHU FRQFHQWUDWHV RQ VSHFLILF IHDWXUHV

JLYLQJ D SRVLWLYH RU QHJDWLYH FRPPHQW ZLWK YDU\LQJ GHJUHHV RI KHGJLQJ� IURP GHILQLWLYH WR

YHU\ PLOG FULWLFLVP RU SUDLVH�

$V WKH PRVW EDVLF FKDUDFWHULVWLF IHDWXUH RI %5� HYDOXDWLRQ DSSHDUV HYHQ LQ YHU\ VKRUW

H[HPSODUV ZLWK QR RWKHU UKHWRULFDO PRYHV� (YDOXDWLRQ LV VHHQ KHUH LQ WHUPV RI �WHUPV RI

SUDLVH DQG EODPH� �$ULVWRWOH� %RRN �� ��������� L�H�� SDUWLFXODU OLQJXLVWLF GHYLFHV XVHG WR

GHPRQVWUDWH WKH PHULW RI D JLYHQ SHUVRQ RU WKLQJ� ,Q ERRN UHYLHZLQJ� HYDOXDWLRQ LV EXLOW LQ

WHUPV RI WKH FKDUDFWHULVWLF ZD\V RI DUJXLQJ LQ WKH GLVFLSOLQH IRU WKH DFFHSWDQFH RI QHZ

SXEOLVKHG PDWHULDO� 7KXV WHUPV RI SUDLVH DQG EODPH DUH XVHG WDNLQJ LQWR DFFRXQW ZKDW LV

FRQVLGHUHG WR EH GHVLUDEOH RU XQGHVLUDEOH� LPSRUWDQW RU XQLPSRUWDQW LQ WKH LQWHOOHFWXDO

DSSDUDWXV RI WKH ILHOG�

'XH WR WKH HYDOXDWLYH FKDUDFWHU RI WKH JHQUH� WHUPV RI SUDLVH DQG EODPH FDQ EH IRXQG DW

DQ\ SRLQW DORQJ WKH WH[W� $V DOUHDG\ SRLQWHG RXW E\ GLVFRXUVH DQDO\VWV �DV� IRU H[DPSOH�

/DERY 	 :DOHW]N\� ����� +RH\� ������ HYDOXDWLRQ LV XVXDOO\ LQWHUVSHUVHG WKURXJKRXW WH[WV

DQG PD\ HVFDSH VWULFW FODVVLILFDWLRQ DV D VLWXDWHG GLVFXUVLYH DFW� +RZHYHU� , KDYH GHWHFWHG

LQ 0RYH � D EUHDN IURP 0RYH �� ZKHUH UHYLHZHUV VKLIW WKH WH[W IRFXV IURP GHVFULELQJ WKH

RUJDQL]DWLRQ RI WKH ERRN WR HYDOXDWLQJ DVSHFWV RI WKH ERRN DV VSHFLDOO\ SRVLWLYH RU

QHJDWLYH� 7KHUHIRUH� GLIIHUHQWO\ IURP WKH JHQHUDO GHVFULSWLYH IXQFWLRQ RI 0RYH � DQG DSDUW

IURP WKH HYDOXDWLYH FKDUDFWHU FRQYH\HG E\ WHUPV RI SUDLVH DQG EODPH DSSHDULQJ

WKURXJKRXW WKH WH[W� 0RYH � DSSHDUV LQGHSHQGHQWO\ DV D VWUHWFK RI GLVFRXUVH ZKHUH

UHYLHZHUV FKRRVH VSHFLILF SDUWV RI WKH ERRN WR KLJKOLJKW� EHFRPLQJ VSHFLDOO\ VXEMHFWLYH LQ



WKHLU FRPPHQWV� +HUH� OH[LFDO SKUDVHV VLJQDOLQJ D VKLIW LQ IRFXV WR HYDOXDWLRQ �LQ EROG� DUH

XVHG�

>&���@ �6WHS �� 6RPH SDUWV RI WKH ERRN DUH FRQIXVLQJ� SUREDEO\

EHFDXVH RI WKH DXWKRU
V EUHYLW\� $W WKH HQG RI &KDSWHU �� 6XUMDQ

VKRZV WKDW WKH XVH RI LQFRPSOHWH EDVLV VHWV OHDGV WR VRPH

PDWKHPDWLFDO LQFRQVLVWHQFLHV� +RZHYHU� WKH UHDGHU LV WROG

QRWKLQJ DERXW WKHLU SUDFWLFDO FRQVHTXHQFHV� RU KRZ WR JHW

DURXQG WKHP LQ DFWXDO FDOFXODWLRQV�

>/���@ �6WHS �� 7KH ERRN KDV PDQ\ JRRG SRLQWV� ,W LV WKH PRVW

FRPSUHKHQVLYH VWDWHPHQW WR GDWH RI WKH +DVNLQV JURXS
V

SRVLWLRQ� DQG LW LV FOHDUO\ DQG HQWKXVLDVWLFDOO\ ZULWWHQ� (DFK

FKDSWHU VFUXSXORXVO\ H[SORUHV WKH SUDFWLFDO DV ZHOO DV WKH

WKHRUHWLFDO LPSOLFDWLRQV RI WKH UHVHDUFK WKDW LW GHDOV ZLWK� 7KHUH

LV DOVR D JUHDW GHDO WKDW ZLOO EH QHZ WR PDQ\ UHDGHUV�

>(��@ �6WHS �� 7XUQLQJ WR WKH VKRUWFRPLQJV� , WKLQN WKDW� ZKLOH

WKH ERRN SURYLGHV XV ZLWK D YHU\ JRRG DQDO\VLV RI WKH

HTXLOLEULXP���� LW GRHV QRW FRYHU PDQ\ RWKHU DUHDV LQ *(

WKHRU\��� 7KH ERRN ZRXOG KDYH EHHQ PRUH XVHIXO DV D WH[W LI���

DQG , WKLQN WKH ERRN ZRXOG KDYH D ZLGHU UHDGHUVKLS LI���

$V WKH GLVFXVVLRQ DERYH VKRZV� 0RYH � LV FRQFHUQHG ZLWK KLJKOLJKWLQJ WKH EHVW DQG WKH

ZRUVW LQ ERRNV� JLYLQJ D VXPPDUL]HG DFFRXQW RI ZKDW FDXJKW WKH UHYLHZHUV DWWHQWLRQ� WKH

FULWHULD IROORZHG� WKH UHDVRQV IRU WKH HYDOXDWLRQ� DQG H[DPSOHV RU GDWD IURP WKH ERRN WR

VXVWDLQ WKH HYDOXDWLRQ�

6LQFH HYDOXDWLRQ LV WKH GHILQLQJ IHDWXUH RI WKH JHQUH� LW ZRXOG EH IDLU WR H[SHFW DQ LQFLGHQFH

RI ���� DQG� LQ IDFW� WKLV WKLUG PRYH ZDV SUHVHQW LQ �� RI WKH �� %5V ��������� HVSHFLDOO\

LQ HFRQRPLFV ZKHUH IRFXVHG HYDOXDWLRQ LV SUHVHQW LQ ���� RI WKH WH[WV� ZKLOH LQ OLQJXLVWLFV�

WKLV IUHTXHQF\ LV ��� DQG LQ FKHPLVWU\� ���� ,Q DGGLWLRQ� HFRQRPLFV FDQ EH VDLG WR EH WKH

PRVW HYDOXDWLYH DPRQJ WKH WKUHH DUHDV EHFDXVH LWV UHYLHZHUV GHGLFDWH ODUJHU SRUWLRQV RI

WH[WV WR HYDOXDWLRQ WKDQ LQ WKH RWKHU GLVFLSOLQHV�

7KH ODFN RI WKLV W\SLFDO HOHPHQW LQ ILYH RI WKH %5V PD\ EH H[SODLQHG E\ WKH IDFW WKDW WKH

FORVLQJ PRYH �0RYH �� DOVR SURYLGHV HYDOXDWLRQ DQG LV SUHVHQW LQ HYHU\ WH[W ZKHUH 0RYH �



LV PLVVLQJ� 7KHUHIRUH DOO UHYLHZV KDYH DW OHDVW RQH NLQG RI HYDOXDWLRQ� UHDOL]HG E\ 0RYH �

RU E\ 0RYH � �RU PRVW IUHTXHQWO\ E\ ERWK��

,Q FKHPLVWU\� WKLV PRYH LV VKRUWHU DQG LQYROYHV IHZHU VXEMHFWLYH FRPPHQWV DQG OHVV

EDFNJURXQG LQIRUPDWLRQ DERXW WKH OLWHUDWXUH RQ WKH ILHOG WKDQ WKRVH LQ WKH RWKHU WZR ILHOGV�

&RPSDUH GLIIHUHQFHV LQ OHQJWK LQ WKH H[DPSOHV RI 0RYH � DFURVV ILHOGV� QRWLQJ WKH EUHDN

IURP 0RYH � WKURXJK WKH XVH RI H[SUHVVLRQV WKDW LPSO\ VXEMHFWLYLW\ �, IRXQG� ,URQLFDOO\� RU

FDOO WKH UHDGHU«V DWWHQWLRQ WR WKH IODZV LQ WKH ERRN� H�J�� WKH JUHDWHVW ZHDNQHVV RI WKH ERRN

OLHV LQ ;�

>&��@ �6WHS �� )RU VRPHRQH UHODWLYHO\ XQIDPLOLDU ZLWK VLOLFRQH

SRO\PHUV� , IRXQG LW GLIILFXOW WR GHWHUPLQH ZKLFK FRPSRXQGV DQG

UHVXOWV ZHUH LPSRUWDQW� ��� $OWKRXJK SRWHQWLDO XVHV DUH

PHQWLRQHG IUHTXHQWO\� LW ZDV XQFOHDU ZKHWKHU WKH FODVV RI

PDWHULDOV XQGHU GLVFXVVLRQ KDG DFWXDOO\ IRXQG LQGXVWULDO

DSSOLFDWLRQ� (DFK DUHD LV FRQVLGHUHG LQ UHODWLYH LVRODWLRQ� RIWHQ

PDNLQJ LW GLIILFXOW WR HOXFLGDWH WUHQGV RI UHDFWLYLW\� )UHTXHQWO\ WKH

UHVHDUFK ZKLFK ZDV VXPPDUL]HG VHHPHG WR ODFN D VHQVH RI

SXUSRVH�

>/��@ �6WHS �� ,URQLFDOO\� KRZHYHU� LW LV 7ROOHIVRQ
V DWWHPSW WR

FRXQWHU FKDUJHV RI VXEMHFWLYLW\ WKDW IRUPV RQH RI WKH

ZHDNQHVVHV RI WKH ERRN� ,Q KLV HIIRUW WR SURYLGH LUUHIXWDEOH

HYLGHQFH IRU KLV FODLPV� KH SUHVHQWV VR PXFK GRFXPHQWDWLRQ

WKDW LW VRPHWLPHV SURYHV FXPEHUVRPH� LQWHUIHULQJ ZLWK WKH

FODULW\ RI WKH DUJXPHQW� +LV ORJLF LV DOVR RFFDVLRQDOO\ GLIILFXOW WR

IROORZ� IRU H[DPSOH� ���)LQDOO\� LQ VRPH LQVWDQFHV� 7ROOHIVRQ

GRHV QRW GLVWLQJXLVK FOHDUO\ HQRXJK EHWZHHQ���� DQ RYHUVLJKW

WKDW PD\ UHVXOW LQ PLVXQGHUVWDQGLQJ���

8VXDOO\ LQ PRYH �� UHYLHZHUV HPSKDVL]H ZKDW LV D YDOXH LQ WKH GLVFLSOLQH DQG KRZ RU LI WKH

ERRN FRUUHVSRQGV WR LW� ,Q &KHPLVWU\� D FUXFLDO IDFWRU LV UHFHQF\ LQ SXEOLFDWLRQ� 0RVW %5

EULQJ VRPH NLQG RI DOOXVLRQ WR WLPH DQG WKH ERRN LV HYDOXDWHG LQ WHUPV RI KRZ ZHOO LW ZDV

DEOH WR FRSH ZLWK WKH IDVW SDFH RI WKH GLVFLSOLQH DGYDQFHV� VWUHVVLQJ WKH ERRN «V UHFHQF\�

>&��@ �6WHS �� $OWKRXJK WKHVH FKDSWHUV DLP WR EH PROHFXODU

WKDQ HDUOLHU FKDSWHUV� WKH\ DUH UDWKHU FXUVRU\ DQG GR QRW



GLVFXVV UHFHQW GHYHORSPHQWV���PRVW GHYHORSPHQWV FLWHG DUH

PRUH WKDQ DERXW �� \HDUV ROG� DQG PRUH UHFHQW ZRUN���LV QRW

GLVFXVVHG���WKHUH LV QR GLVFXVVLRQ RI WKH FRQVLGHUDEOH ERG\ RI

PRGHUQ WKHRU\���

>&��@ �6WHS �� 7KH PDWHULDO� EDVHG RQ PRUH WKDQ ���

UHIHUHQFHV WKURXJK ���� ZLWK WZR RU WKUHH IURP ����� LV

SUHVHQWHG LQ D FOHDU DQG ORJLFDO VHTXHQFH�

)RU HFRQRPLFV� PRGHOV DUH RI JUHDW VLJQLILFDQFH IRU WKH SUHGLFWLYH FKDUDFWHU RI WKH

GLVFLSOLQH LQ UHODWLRQ� IRU H[DPSOH� WR KRZ WKH ILQDQFLDO PDUNHW ZLOO EHKDYH�

>(��@ �6WHS �� 7D\ORU GHYHORSV D QHDW IRUPDO PRGHO RI FKRLFH

DPRQJ FRQVXPSWLRQ DFWLYLWLHV LQYROYLQJ SULPDU\ DQG VODYH

SURFHVVHV ZKLFK DUH KHGRQLF RSSRVLWHV�

>(���@ �6WHS �� 2Q WKH ZKROH� WKH EDVLF LGHDV DQG PRGHOV DUH

SUHVHQWHG LQ HQRXJK GHWDLO WR PDNH WKH ERRN VXEVWDQWLDOO\ VHOI�

FRQWDLQHG LQ WKH ZD\ WKDW D WH[W�ERRN QHHGV WR EH� ZKLOH DW WKH

VDPH WLPH SURYLGLQJ D IDLUO\ UDSLG WRXU WKURXJK� DQG JXLGH WR� DQ

H[WHQVLYH OLWHUDWXUH� DSSURSULDWH WR D UHIHUHQFH ERRN�

,Q OLQJXLVWLFV� WKH UHYLHZHU IUHTXHQWO\ FRPPHQWV RQ WKH DSSHDO WKH ERRN KDV IRU WKH UHDGHU�

HLWKHU FULWLFL]LQJ RU SUDLVLQJ WKH DXWKRU IRU WKH DWWHQWLRQ JLYHQ WR WKH SRWHQWLDO UHDGHUVKLS� $

JUHDW QXPEHU RI UHIHUHQFHV WR WKH SRWHQWLDO UHDGHUVKLS PD\ EH GXH WR ZKDW UHYLHZHUV

XQGHUVWDQG WR EH D KLJK OHYHO RI FRPSHWLWLRQ IRU UHDGHUVKLS LQ WKH OLQJXLVWLF GLVFRXUVH

FRPPXQLW\� $FFRUGLQJ WR )UHGULFNVRQ DQG 6ZDOHV ���������

ªWKH JUHDWHU WKH FRPSHWLWLRQ LQ D WHUULWRU\ �DV PHDVXUDEOH E\

QXPEHU RI UHVHDUFK SDSHUV SHU WRSLF DUHD� FRQIHUHQFH�MRXUQDO

DFFHSWDQFH UDWH� SURPRWLRQ FULWHULD� SHUFHQWDJH RI IXQGHG

SURSRVDOV� HWF�� WKH JUHDWHU WKH UKHWRULFDO HIIRUW DXWKRUV ZLOO

KDYH WR H[SHQG LQ RUGHU WR FUHDWH UHVHDUFK VSDFHV IRU

WKHPVHOYHV�«

7KLV LGHD RULJLQDOO\ UHODWHG WR ZULWHUV RI UHVHDUFK DUWLFOHV EXW FRXOG DOVR EH H[WHQGHG WR WKH

FDVH RI ERRN ZULWHUV LQ OLQJXLVWLFV� $V DQ DSSOLHG DUHD� OLQJXLVWLFV VHHPV PRUH SURQH WR



ERRN ZULWLQJ� DV UHDIILUPHG E\ LWV VLJQLILFDQWO\ JUHDWHU WUDGLWLRQ LQ ERRN UHYLHZLQJ WKDQ LQ

RWKHU DUHDV� $V PDQ\ DV ��� RI WKH WRS WZHQW\ OLQJXLVWLFV MRXUQDOV �*DUILHOG� ����� ����D�

����E� ����F� FDUU\ D UHYLHZ VHFWLRQ� DV FRPSDUHG WR RQO\ ��� LQ FKHPLVWU\ DQG ��� LQ

HFRQRPLFV� 7KLV JUHDWHU WHQGHQF\ LQ SURGXFLQJ NQRZOHGJH LQ ERRN�IRUP ZRXOG FUHDWH

JUHDWHU FRPSHWLWLRQ IRU UHDGHUV DQG WKHUHIRUH ZRXOG FRQVWLWXWH FULWHULRQ E\ ZKLFK WR

HYDOXDWH ERRNV� L�H�� LI WKH DXWKRU KDV GHILQHG DQG DWWHQGHG WR WKH QHHGV RI KLV�KHU

UHDGHUVKLS DV VHHQ EHORZ�

>/��@ �6WHS �� 7KH YROXPH FRQFOXGHV ZLWK D EULHI KLVWRU\ RI

OLQJXLVWLFV DV WROG IURP D WUDQVOLQJXLVWLF SRLQW RI YLHZ� 7KH

UHDGHU VKRXOG EH DGYLVHG WR FRQVXOW LQVWHDG WKH SULPDU\

VRXUFHV RU HYHQ WKH VHFRQGDU\ VRXUFHV FLWHG E\ 'RH�

>/���@ �6WHS �� $ SUREOHP ZLWK WKH HVVD\V GHULYHV IURP WKH IDFW

WKDW WKH\ DGGUHVV D EURDG UDQJH RI UHDGHUV� LQFOXGLQJ WKRVH

ZKR DUH OLNHO\ WR GLVDJUHH RQ IXQGDPHQWDOV DQG WKRVH �OLNH

P\VHOI� ZKR VKDUH WKH VDPH SV\FKROLQJXLVWLF ZRUOG YLHZ��� $

UHDGHU VNHSWLFDO DERXW ZKHWKHU PRGHOV RI JHQHUDWLYH JUDPPDU

KDYH DQ\ XWLOLW\ LQ PRGHOLQJ WKH ODQJXDJH SURFHVVRU PLJKW KDYH

EHHQ ZRQ RYHU PRUH ZLOOLQJO\ LI )HOL[ KDG PDGH PRUH XVH RI

UHVXOWV IURP WKLV UHFHQW ZRUN�

&RQVLGHULQJ WKH OHQJWK RI WKH HYDOXDWLYH PRYH DFURVV GLVFLSOLQHV� OLQJXLVWLFV DQG

HFRQRPLFV UHYLHZHUV XVXDOO\ GHYHORS D ORQJ DUJXPHQWDWLRQ IRU QHJDWLYH HYDOXDWLRQ�

6SHFLDOO\ LQ OLQJXLVWLFV� UHYLHZHUV RIWHQ H[HPSOLI\ IRU WKH UHDGHU WKH SRLQW PDGH DQG

VXJJHVW FKDQJHV� SURMHFWLQJ DQ LPDJH RI DQ H[SHUW LQ WKH GLVFLSOLQDU\ FRPPXQLW\

DGGUHVVLQJ QRQ�H[SHUW UHDGHUV�

>/��@ �6WHS �� 'LIIHUHQWLDWLRQ KDV RIWHQ EHHQ WDNHQ WR EH WKH

FHQWUDO IXQFWLRQ� EXW VRPH V\VWHPV DUH UHPDUNDEO\ SRRU LQ WKLV

UHJDUG� IRU H[DPSOH� WKH +LJKODQG 6FRWV VKDUH YHU\ IHZ

VXUQDPHV DQG HPSOR\ D VPDOO VHW RI %LEOLFDO QDPHV�

,Q FKHPLVWU\� RQ WKH RWKHU KDQG� WKH UHYLHZHU OLPLWV KLP�KHUVHOI WR SRLQWLQJ RXW WKH IODZV�

ZLWKRXW ORQJ FULWLFDO FRPPHQWV� DVVXPLQJ WKDW WKH IDFWV VSHDN IRU WKHPVHOYHV DQG WKDW

SRVVLEOH VROXWLRQV FDQ EH ILJXUHG RXW E\ WKH UHDGHU�



)LQDOO\� WKH FORVLQJ PRYH� 3URYLGLQJ ILQDO HYDOXDWLRQ� LV H[SOLFLWO\ VLJQDOHG DW WKH EHJLQQLQJ

RI WKH ODVW SDUDJUDSK E\ D OH[LFDO SKUDVH VXFK DV ª,Q VXP«� ZKHUH WKH VSHDNHU VLJQDOV WR WKH

LQWHUORFXWRU WKDW WKH WH[W LV UHDFKLQJ LWV HQG� ,Q WKLV ILQDO VHFWLRQ� WKH UHYLHZHU «V SRLQW RI YLHZ

LV FOHDUO\ VWDWHG WR WKH UHDGHU LQ D GHILQLWLYH DSSUDLVDO RI WKH ERRN� L�H�� ZKHWKHU WKH ERRN LV

ZRUWK UHDGLQJ RU QRW�

0RYH � SURYLGHV D ILQDO HYDOXDWLRQ� WKXV LQ DGGLWLRQ WR IXQFWLRQLQJ DV D UHFRPPHQGDWLRQ IRU

WKH UHDGHU� VHUYHV WKH SXUSRVH RI FORVLQJ WKH WH[W� 0RYH � URXQGV XS WKH WH[W LQ D ILQDO

HYDOXDWLRQ RI WKH ZKROH ERRN � EUHDNLQJ XS ZLWK WKH GHWDLOHG SHUVSHFWLYH DGRSWHG LQ 0RYH

�� /H[LFDO SKUDVHV IRXQG KHUH FRQYH\ DQ LGHD RI WRWDOLW\ DQG WHUPLQDWLRQ� DOWRJHWKHU� LQ

VXPPDU\� FRQFOXVLRQ� ILQDOO\� 7KH\ DOVR FRQYH\ D W\SH RI HYDOXDWLRQ ¥¥ DQ LPSRUWDQW

FRQWULEXWLRQ� D VWLPXODWLQJ�DQ H[FHOOHQW ERRN ¥¥ WKDW WDNHV LQWR DFFRXQW ZKDW KDV EHHQ

IRUPHUO\ VDLG DORQJ WKH %5� WKXV� GHVSLWH� LQ VSLWH RI� ,W FDQ EH WRWDOO\ UHFRPPHQGDWRU\ RU

GLVDSSURYLQJ �6WHS ��$�� RU D FRPELQDWLRQ RI WKH WZR �6WHS ��%�� DFFRPPRGDWLQJ WKH

FULWLFLVP SURYLGHG LQ WKH ERG\ RI WKH WH[W ZLWK D ILQDO SRVLWLYH HYDOXDWLRQ �RU YLFH�YHUVD��

>/���@ �6XE�IXQFWLRQ ��$� ,Q FRQFOXVLRQ� WKLV KDQGERRN LV

GHILQLWHO\ D JRRG UHIHUHQFH ERRN WR EH XVHG LQ DGGLWLRQ WR

DQRWKHU WH[WERRN LQ DQ LQWURGXFWRU\ EXVLQHVV ODQJXDJH FRXUVH�

>&��@ �6XE�IXQFWLRQ ��%� ,Q VXPPDU\ WKH ERRN LV D FROOHFWLRQ RI

UHVXOWV REWDLQHG RYHU D ���\HDU SHULRG� :KLOH VRPH RI WKH

UHVXOWV DUH LQWHUHVWLQJ DQG SRWHQWLDOO\ LPSRUWDQW� QR DWWHPSW LV

PDGH WR SODFH WKHP LQ FRQWH[W�

$OVR� UHYLHZHUV YHU\ RIWHQ PDNH D ILQDO UHFRPPHQGDWLRQ ZLWK D QHFHVVDU\ TXDOLW\ WR LW E\

XVLQJ WKH PRGDO ªVKRXOG«�

>&��@ �6XE�IXQFWLRQ ��%� ���LW VKRXOG EH RI LQWHUHVW WR WKRVH LQ

RWKHU GLVFLSOLQHV ZKR GHVLUH RQO\ DQ RYHUYLHZ RI WKH VHYHUDO

FKURPDWRJUDSKLF WHFKQLTXHV�

>/��@ �6XE�IXQFWLRQ ��%� ���,W VKRXOG EH UHTXLUHG UHDGLQJ IRU DOO

(6/ HGXFDWRUV�

>(��@ �6XE�IXQFWLRQ ��%� ���LW LV DQ H[FHOOHQW ERRN DQG VKRXOG

EH ZLGHO\ UHDG� ,W FRQVLGHUDEO\ VKDUSHQV WKH GHEDWH RYHU IUHH



PDUNHW YHUVXV JRYHUQPHQWDO PRQHWDU\ LQVWLWXWLRQV� 3DLUHG ZLWK

RQH RI WKH IUHH EDQNLQJ ERRNV LW FULWLFL]HV� LW ZLOO JUHDWO\ HQOLYHQ

FRXUVHV LQ PRQHWDU\ HFRQRPLFV�

7KHUHIRUH� D %5 FRPELQHV GHVFULSWLYH DQG HYDOXDWLYH FRPSRQHQWV LQ WKH IRUP RI PRYHV� $W

WKH VDPH WLPH WKDW D EDVLF RUJDQL]DWLRQ DFURVV ILHOGV FDQ EH REVHUYHG� YDULDWLRQV LQ KRZ

GLVFLSOLQDU\ FRPPXQLWLHV HYDOXDWH DQG GHVFULEH ERRNV ZHUH GHWHFWHG�

&21&/86,21

'LIIHUHQFHV LQ %5 LQ WKH DUHDV VWXGLHG KHUH VXJJHVW WKDW GLVFLSOLQDU\ PDWULFHV KDYH GLYHUVH

PRGHV RI SURSRVLQJ NQRZOHGJH� 7KH UHVXOWV RI WKLV VWXG\ LQGLFDWH WKDW %5 LQ FKHPLVWU\ DUH

OHVV HYDOXDWLYH WKDQ WKH RQHV LQ HFRQRPLFV DQG OLQJXLVWLFV� 2QH PDLQ GLIIHUHQFH EHWZHHQ

FKHPLVWU\ IURP WKH RWKHU WZR DUHDV LV WKH SUHIHUHQFH IRU VKRUWHU GHVFULSWLYH REMHFWLYH WH[WV�

5HYLHZHUV LQ HFRQRPLFV WHQG WR HPSKDVL]H PRGHOV DQG PDWKHPDWLFV ZKHQ FRPPHQWLQJ

WKH JRRG SRLQWV LQ D ERRN� SUREDEO\ DV D ZD\ WR DVVXUH WKDW WKH GLVFLSOLQH ZLOO EH UHJDUGHG

DV �UHDO� VFLHQFH �� ,Q FKHPLVWU\� UHFHQF\ LQ SXEOLFDWLRQ LV D GHFLVLYH FULWHULRQ IRU TXDOLW\

XVHG E\ UHYLHZHUV LQ SUDLVLQJ QHZ SXEOLFDWLRQV� &RUUHVSRQGLQJO\� WKH UROH SOD\HG E\ WKH

UHDGHUVKLS FRQVWLWXWHV D FULWHULRQ LQ OLQJXLVWLFV� $QDO\]LQJ WKH WH[WXDO HYLGHQFH�

PDWKHPDWLFV DQG PRGHOV� UHFHQF\� DQG UHDGHUVKLS DSSHDUHG DV FUXFLDO YDOXHV� WKXV ERRN

UHYLHZLQJ DV DQ DFDGHPLF DFWLYLW\ WDNHV LQWR DFFRXQW VSHFLILF GLVFLSOLQDU\ FRQVHQVXDO

LGHDOV �.XKQ� ������ 7KHVH LGHDOV LPSRVH FRUUHVSRQGLQJ GHPDQGV RQ UHYLHZHUV LQ WHUPV

RI ZKLFK YDOXHV WR LQWURGXFH LQ SURGXFLQJ MXVWLILFDWRU\ DUJXPHQWV IRU UHFRPPHQGLQJ QHZ

ERRNV� $URXQG WKLV G\QDPLF VRFLDOL]DWLRQ EHWZHHQ DXWKRU� ERRN� UHDGHU� UHYLHZHU� DQG

RWKHU GLVFLSOLQH PHPEHUV �H�J� HGLWRUV�� UHYLHZLQJ MRXUQDOV DV SURIHVVLRQDO IRUXPV RIIHU

RSSRUWXQLWLHV IRU GHEDWH� 7KH VFKHPDWLF GHVFULSWLRQ SUHVHQWHG KHUH LQ DVVRFLDWLRQ ZLWK WKH

OH[LFDO SKUDVHV FRPPRQO\ XVHG WR UHDOL]H HDFK PRYH FDQ JLYH OHDUQHUV D FOHDU SLFWXUH RI

KRZ LQIRUPDWLRQ LV FRPPRQO\ RUJDQL]HG %5 LQ UHIHUHHG MRXUQDOV LQ (QJOLVK� +RZHYHU�

EHVLGHV DZDUHQHVV RI LQIRUPDWLRQ VWUXFWXUH� ZULWHUV VKRXOG NQRZ ZKDW W\SH RI LQIRUPDWLRQ

LV UHOHYDQW LQ WKHLU UHVSHFWLYH DFDGHPLF DUHDV VR WKDW WKHVH ZULWHUV PD\ DFFRXQW IRU

YDULDWLRQV LQ WKH JHQUH�

,Q WKH SUHVHQW DQDO\VLV� , H[SORUHG FRQQHFWLRQV EHWZHHQ WH[W IHDWXUHV DQG WKH FXOWXUDO

HQYLURQPHQW LQ WKH GLVFLSOLQHV� , DWWHPSWHG WR VKRZ WKDW GLIIHUHQW HSLVWHPLF RUJDQL]DWLRQV LQ

FKHPLVWU\� OLQJXLVWLFV DQG HFRQRPLFV FDQ SURGXFH GLIIHUHQW FRQILJXUDWLRQV RI WH[W IHDWXUHV�

7KH VWXG\ RI %5 DVVRFLDWHG ZLWK WKHLU FRQWH[W RI SURGXFWLRQ LV UHOHYDQW LQ WKDW LW SURYLGHV

($3 ZULWLQJ LQVWUXFWLRQ ZLWK PRUH DFFXUDWH LQIRUPDWLRQ RQ KRZ DFDGHPLF JHQUHV SHUIRUP D



IXQFWLRQ LQ GLVFLSOLQDU\ PDWULFHV� 6WLOO D PRUH LQ�GHSWK GLVFXVVLRQ RI WKH SRVVLEOH FDXVHV IRU

GLIIHUHQFHV LQ HSLVWHPLF PRGHV LV PXFK QHHGHG�

5()(5(1&(6

$5,6727/(� ������ 2Q UKHWRULF� $ WKHRU\ RI FLYLF GLVFRXUVH�

1HZ <RUN� 2[IRUG 8QLYHUVLW\ 3UHVV�

%$=(50$1� &� ������ 6KDSLQJ ZULWWHQ NQRZOHGJH� 0DGLVRQ�

7KH 8QLYHUVLW\ RI :LVFRQVLQ 3UHVV�

%(&+(5� 7� ������ 'LVFLSOLQDU\ GLVFRXUVH� 6WXGLHV LQ +LJKHU

(GXFDWLRQ� �������������

BBBBB� ������ 7RZDUGV D GHILQLWLRQ RI GLVFLSOLQDU\ FXOWXUHV�

6WXGLHV LQ +LJKHU (GXFDWLRQ� � ������������

%+$7,$� 9� .� ������ $QDO\]LQJ JHQUH� /DQJXDJH XVH LQ

SURIHVVLRQDO VHWWLQJV� 1HZ <RUN� /RQJPDQ�

&$55(//� 3� /� DQG -� &� (LVWHUKROG� ������ 6FKHPD WKHRU\

DQG (6/ UHDGLQJ SHGDJRJ\� 7(62/ 4XDUWHUO\� �������������

)5('5,&.621� .� 	 -� 6ZDOHV� ������ &RPSHWLWLRQ DQG

GLVFRXUVH FRPPXQLW\� LQWURGXFWLRQV IURP 1\VYHQVND 6WXGLHU� ,Q

%��/� *XQQDUVVRQ� 3LHU /LQHOO� %HQJW 1RUGEHUJ �(GV��� 7H[W DQG

WDON LQ SURIHVVLRQDO FRQWH[WV� 8SSVDOD� 6ZHGHQ� $6/$�

*$5),(/'� (� ������ 6FLHQFH &LWDWLRQ ,QGH[� )LYH�\HDU

FXPXODWLRQ� ���������� 6RXUFH ,QGH[� 3DUWV ������

3KLODGHOSKLD� ,QVWLWXWH IRU 6FLHQWLILF ,QIRUPDWLRQ�

BBBBB� �����D�� 6RFLDO 6FLHQFHV &LWDWLRQ ,QGH[ ����� $Q

LQWHUQDWLRQDO PXOWLGLVFLSOLQDU\ LQGH[ WR WKH OLWHUDWXUH RI WKH

VRFLDO� EHKDYLRUDO� DQG UHODWHG VFLHQFHV� 6RXUFH ,QGH[� 3DUW ��

3KLODGHOSKLD� ,QVWLWXWH IRU 6FLHQWLILF ,QIRUPDWLRQ�

BBBBB� �����E�� 66&, -RXUQDO &LWDWLRQ 5HSRUWV� $ ELEOLRPHWULF

DQDO\VLV RI VRFLDO VFLHQFH MRXUQDOV LQ WKH ,6,� 'DWD %DVH�



6RFLDO 6FLHQFHV &LWDWLRQ ,QGH[ ���� $QQXDO� 9RO� ��

3KLODGHOSKLD� ,QVWLWXWH IRU 6FLHQWLILF ,QIRUPDWLRQ�

BBBBB� �����F�� 6&, -RXUQDO &LWDWLRQ 5HSRUWV� $ ELEOLRPHWULF

DQDO\VLV RI VFLHQFH MRXUQDOV LQ WKH ,6,� 'DWD %DVH� 6FLHQFH

&LWDWLRQ ,QGH[ ���� $QQXDO� 9RO� ��� 3KLODGHOSKLD� ,QVWLWXWH IRU

6FLHQWLILF ,QIRUPDWLRQ�

+$$6� &� ����� /HDUQLQJ WR UHDG ELRORJ\� 2QH VWXGHQW «V

UKHWRULFDO GHYHORSPHQW LQ FROOHJH� :ULWWHQ &RPPXQLFDWLRQ� ��

����������

+2(<� 0� ������ 2Q WKH VXUIDFH RI GLVFRXUVH� /RQGRQ� *HRUJH

$OOHQ 	 8QZLQ�

.8+1� 7� 6� �>����@ ����� 7KH VWUXFWXUH RI VFLHQWLILF UHYROXWLRQ�

&KLFDJR� 7KH 8QLYHUVLW\ RI &KLFDJR 3UHVV�

/$%29� :� 	 -� :DOHW]N\� ������ 1DUUDWLYH $QDO\VLV� RUDO

YHUVLRQV RI SHUVRQDO H[SHULHQFH� ,Q -� +(/0� (VVD\V RQ WKH

YHUEDO DQG YLVXDO DUWV� :DVKLQJWRQ� 8QLYHUVLW\ RI :DVKLQJWRQ

3UHVV� SS� ������

0277$�527+� 'ÚVLUÚH� ������ 5KHWRULFDO IHDWXUHV DQG

GLVFLSOLQDU\ FXOWXUHV� $ JHQUH�EDVHG VWXG\ RI DFDGHPLF ERRN

UHYLHZV LQ OLQJXLVWLFV� FKHPLVWU\� DQG HFRQRPLFV� 3K� '�

'LVVHUWDWLRQ� )ORULDQäSROLV� %UD]LO� 3RVW�*UDGXDWLRQ 3URJUDP LQ

$SSOLHG /LQJXLVWLFV� )HGHUDO 8QLYHUVLW\ RI 6DQWD &DWDULQD�

1$77,1*(5� -� 5� DQG -� 6� 'H&DUULFR� ������ /H[LFDO SKUDVHV

DQG ODQJXDJH WHDFKLQJ� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�

580(/+$57� '� (� ������ 8QGHUVWDQGLQJ XQGHUVWDQGLQJ� ,Q -�

)/22'� 8QGHUVWDQGLQJ UHDGLQJ FRPSUHKHQVLRQ� 1HZDUN�

'HODZDUH� ,QWHUQDWLRQDO 5HDGLQJ $VVRFLDWLRQ� SS� �����



6$/$*(5�0(<(5� )� ������ 'LVFRXUVDO IODZV LQ 0HGLFDO

(QJOLVK DEVWUDFWV� $ JHQUH DQDO\VLV SHU UHVHDUFK� DQG WH[W�W\SH�

7H[W� �������������

6:$/(6� -� 0� ������ *HQUH $QDO\VLV� (QJOLVK LQ DFDGHPLF

DQG UHVHDUFK VHWWLQJV� &DPEULGJH� &DPEULGJH 8QLYHUVLW\

3UHVV�

BBBBB� ������ $VSHFWV RI $UWLFOH ,QWURGXFWLRQV� %LUPLQJKDP� 8.�

7KH 8QLYHUVLW\ RI $VWRQ� /DQJXDJH 6WXGLHV 8QLW�

9$1'( .233/(� :� -� ����� 6RPH H[SORUDWRU\ GLVFRXUVH RQ

PHWDGLVFRXUVH� &ROOHJH &RPSRVLWLRQ DQG &RPPXQLFDWLRQ�

������������

9(172/$� (� �LQ SUHVV� )URP V\QWD[ WR WH[W � 3UREOHPV LQ

SURGXFLQJ VFLHQWLILF DEVWUDFWV LQ /�� ,Q 6� &PHMUNRYD DQG )�

6WLFKD �HGV��� 7KH V\QWD[ RI VHQWHQFH DQG WH[W �$ IHVWVFKULIW IRU

)UDQWLVHN 'DQHV RQ KLV ��WK ELUWKGD\�� $PVWHUGDP� -RKQ

%HQMDPLQ�

:,/(<� 0� ����� +RZ WR UHDG D ERRN� UHIOHFWLRQV RQ WKH HWKLFV

RI ERRN UHYLHZLQJ� -RXUQDO RI $GYDQFHG &RPSRVLWLRQ�

�������������

:,77*(167(,1� /� >����@� ����� 3KLORVRSKLFDO LQYHVWLJDWLRQV�

7UDQVODWLRQ E\ *� (� 0� $QVFRPEH� 1HZ <RUN� 0DFPLOODQ�

$33(1',;

&KHPLVWU\ �&���

�� &$66,'<� 3DWULFN (� ������ 5HYLHZ RI ª3RO\PHU 0DWHULDOV�

$Q ,QWURGXFWLRQ IRU 7HFKQRORJLVWV DQG 6FLHQWLVWV « E\ &KULVWRSKHU

+DOO� -RXUQDO RI WKH $PHULFDQ &KHPLFDO 6RFLHW\� �����������



�� ',//� .HQ $� ����� 5HYLHZ RI ª/LSLG DQG %LRSRO\PHU

0RQROD\HUV DW /LTXLG ,QWHUIDFHV« E\ .� 6� %LUGL� -RXUQDO RI WKH

$PHULFDQ &KHPLFDO 6RFLHW\� ������������

�� '$05$8(5� 5� ����� 5HYLHZ RI ª7KH &KHPLVWU\ RI 2UJDQLF

6LOLFRQ &RPSRXQGV� 3DUWV � DQG �« HGLWHG E\ 6DXO 3DWDL DQG =YL

5DSSRSRUW� -RXUQDO RI WKH $PHULFDQ &KHPLFDO 6RFLHW\� ���

���������

�� 0(,67(5� -RKQ -� ����� 5HYLHZ RI ª$GYDQFHV LQ 3RO\PHU

6FLHQFH� 9ROXPH ��� 1HZ 3RO\PHU 0DWHULDOV « E\ 7RKUX

7DNHNRVKL� 0DVDKLUR ,ULH� %� %RXWHYLQ� <DVXKLNR 7REDWR DQG
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