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5XQQLQJ KHDG� /HDUQLQJ FRQFHSWV RI JURXS WKHRU\

$EVWUDFW

7KH UHVHDUFK UHSRUWHG LQ WKLV SDSHU H[SORUHV WKH QDWXUH RI VWXGHQW NQRZOHGJH

DERXW JURXS WKHRU\� DQG KRZ DQ LQGLYLGXDO PD\ GHYHORS DQ XQGHUVWDQGLQJ

RI FHUWDLQ WRSLFV LQ WKLV GRPDLQ� $V SDUW RI D ORQJ�WHUP UHVHDUFK DQG GHYHO�

RSPHQW SURMHFW LQ OHDUQLQJ DQG WHDFKLQJ XQGHUJUDGXDWH PDWKHPDWLFV� WKLV

UHSRUW LV RQH RI D VHULHV RI SDSHUV RQ WKH DEVWUDFW DOJHEUD FRPSRQHQW RI WKDW

SURMHFW�

7KH REVHUYDWLRQV GLVFXVVHG KHUH ZHUH FROOHFWHG GXULQJ D VL[�ZHHN VXPPHU

ZRUNVKRS ZKHUH �� KLJK VFKRRO WHDFKHUV WRRN D FRXUVH LQ $EVWUDFW $OJHEUD DV

SDUW RI WKHLU ZRUN� %\ FRPSDULQJ ZULWWHQ VDPSOHV� DQG VWXGHQW LQWHUYLHZV

ZLWK RXU RZQ WKHRUHWLFDO DQDO\VLV� ZH DWWHPSW WR GHVFULEH ZD\V LQ ZKLFK

WKHVH LQGLYLGXDOV VHHPHG WR EH DSSURDFKLQJ WKH FRQFHSWV RI JURXS� VXEJURXS�

FRVHW� QRUPDOLW\� DQG TXRWLHQW JURXS� 7KH JHQHUDO SDWWHUQ RI OHDUQLQJ WKDW

ZH LQIHU KHUH LOOXVWUDWHV DQ DFWLRQ�SURFHVV�REMHFW�VFKHPD IUDPHZRUN IRU DG�

GUHVVLQJ WKHVH VSHFLnF JURXS WKHRU\ LVVXHV� :H PDNH KHUH RQO\ VRPH TXLWH

JHQHUDO REVHUYDWLRQV DERXW OHDUQLQJ WKHVH VSHFLnF WRSLFV� WKH FRPSOH[ QD�

WXUH RI ?XQGHUVWDQGLQJ�� DQG WKH UROH RI HUURUV DQG PLVFRQFHSWLRQV LQ OLJKW RI

DQ DFWLRQ�SURFHVV�REMHFW�VFKHPD IUDPHZRUN� 6HHQ DV UHVHDUFK TXHVWLRQV IRU

IXUWKHU H[SORUDWLRQ� ZH H[SHFW WKHVH REVHUYDWLRQV WR LQIRUP RXU FRQWLQXLQJ

LQYHVWLJDWLRQV DQG WKRVH RI RWKHU UHVHDUFKHUV�

:H HQG WKH SDSHU ZLWK D EULHI GLVFXVVLRQ RI VRPH SHGDJRJLFDO VXJJHVWLRQV

DULVLQJ RXW RI RXU FRQVLGHUDWLRQV� :H GHIHU� KRZHYHU� D IXOO FRQVLGHUDWLRQ RI

LQVWUXFWLRQDO VWUDWHJLHV DQG WKHLU HmHFWV RQ OHDUQLQJ WKHVH WRSLFV WR VRPH IX�

WXUH WLPH ZKHQ PRUH H[WHQVLYH UHVHDUFK FDQ SURYLGH D PRUH VROLG IRXQGDWLRQ

IRU WKH GHVLJQ RI VSHFLnF SHGDJRJLHV�

:RUN RQ WKLV SURMHFW KDV EHHQ SDUWLDOO\ VXSSRUWHG E\ WKH 1DWLRQDO 6FLHQFH )RXQ�

GDWLRQ�
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,QWURGXFWLRQ

,Q WKLV SDSHU ZH KRSH WR RSHQ D GLVFXVVLRQ FRQFHUQLQJ WKH QDWXUH RI NQRZOHGJH

DERXW DEVWUDFW DOJHEUD� LQ SDUWLFXODU JURXS WKHRU\� DQG KRZ DQ LQGLYLGXDO PD\ GHYHORS

DQ XQGHUVWDQGLQJ RI YDULRXV WRSLFV LQ WKLV GRPDLQ� 2XU JRDO LQ PDNLQJ VXFK D VWXG\

LV WR HYHQWXDOO\ FRQWULEXWH WR EDVLF NQRZOHGJH DERXW KXPDQ WKLQNLQJ DV ZHOO DV WR

VHUYH WKH SXUSRVHV RI WKLV VSHFLnF DUHD RI PDWKHPDWLFV� 2QH ZD\ WR GR WKLV LV WR

LQWURGXFH DQ LQFUHDVHG GHJUHH RI VSHFLnFLW\ WR DQ DQDO\VLV RI VWXGHQW GLpFXOWLHV LQ

XQGHUVWDQGLQJ DEVWUDFW FRQFHSWV� 2XU SUHVHQW HPSKDVLV ZLOO EH RQ LQWHUSUHWLQJ WKH

VWUXJJOHV RI D FODVV RI LQ�VHUYLFH KLJK VFKRRO PDWKHPDWLFV WHDFKHUV DV WKH\ WULHG WR

PDNH VHQVH RXW RI D QXPEHU RI WRSLFV LQ JURXS WKHRU\�

2I FRXUVH� ZH DUH DOVR LQWHUHVWHG LQ XVLQJ WKHVH DQG RWKHU REVHUYDWLRQV LQ WKH

GHYHORSPHQW RI SHGDJRJLFDO VWUDWHJLHV WKDW FDQ LPSURYH VWXGHQW VXFFHVV LQ OHDUQLQJ

DEVWUDFW DOJHEUD� 7KH ZRUN UHSRUWHG KHUH LV SDUW RI D ORQJ WHUP UHVHDUFK DQG GHYHO�

RSPHQW SURMHFW LQ OHDUQLQJ DQG WHDFKLQJ XQGHUJUDGXDWH PDWKHPDWLFV�

:H LQFOXGH� DW WKH HQG� D EULHI GLVFXVVLRQ RI VRPH SHGDJRJLFDO VXJJHVWLRQV DULVLQJ

RXW RI RXU REVHUYDWLRQV� EXW D IXOO FRQVLGHUDWLRQ RI LQVWUXFWLRQDO VWUDWHJLHV DQG WKHLU

HmHFW RQ OHDUQLQJ WKLV VXEMHFW PXVW DZDLW IXWXUH LQYHVWLJDWLRQV \HW WR EH FRQGXFWHG�

1HYHUWKHOHVV� ZH RmHU WKH FXUUHQW GLVFXVVLRQ DV DQ RSHQLQJ WR ZKDW ZH KRSH EHFRPHV

D FRQWLQXLQJ LQYHVWLJDWLRQ RI WKLV LPSRUWDQW DUHD�

:K\ *URXS 7KHRU\"

$EVWUDFW DOJHEUD LQ JHQHUDO� DQG JURXS WKHRU\ LQ SDUWLFXODU� SUHVHQWV D VHULRXV

HGXFDWLRQDO SUREOHP� 0DWKHPDWLFV IDFXOW\ DQG VWXGHQWV JHQHUDOO\ FRQVLGHU LW WR EH

RQH RI WKH PRVW WURXEOHVRPH XQGHUJUDGXDWH VXEMHFWV� ,W DSSHDUV WR JLYH VWXGHQWV D

JUHDW GHDO RI GLpFXOW\� ERWK LQ WHUPV RI GHDOLQJ ZLWK WKH FRQWHQW DQG WKH GHYHORSPHQW

RI DWWLWXGHV WRZDUGV DEVWUDFW PDWKHPDWLFV� 7KH OLWHUDWXUH FRQWDLQV VRPH UHSRUWV WKDW

VXSSRUW WKLV MXGJHPHQW� VXFK DV +DUW� LQ SUHVV DQG 6HOGHQ 	 6HOGHQ� �����

,Q PDQ\ FROOHJHV� DEVWUDFW DOJHEUD LV WKH nUVW FRXUVH IRU VWXGHQWV LQ ZKLFK WKH\

PXVW JR EH\RQG OHDUQLQJ ?LPLWDWLYH EHKDYLRU SDWWHUQV� IRU PLPLFLQJ WKH VROXWLRQ RI

D ODUJH QXPEHU RI YDULDWLRQV RQ D VPDOO QXPEHU RI WKHPHV �SUREOHPV�� ,Q VXFK D

FRXUVH� VWXGHQWV PXVW FRPH WR JULSV ZLWK DEVWUDFW FRQFHSWV� ZRUN ZLWK LPSRUWDQW

PDWKHPDWLFDO SULQFLSOHV� DQG OHDUQ WR ZULWH SURRIV� $OWKRXJK WKHUH DUH QR IRUPDO

VWXGLHV� PDQ\ VWXGHQWV UHSRUW WKDW� DIWHU WDNLQJ WKLV FRXUVH� WKH\ WHQGHG WR WXUQ Rm

IURP DEVWUDFW PDWKHPDWLFV� 6LQFH D VLJQLnFDQW SHUFHQWDJH RI WKH VWXGHQW DXGLHQFH IRU

DEVWUDFW DOJHEUD FRQVLVWV RI IXWXUH PDWKHPDWLFV WHDFKHUV� LW LV SDUWLFXODUO\ LPSRUWDQW

WKDW WKH SURIHVVLRQ RI PDWKHPDWLFV HGXFDWLRQ GHYHORS HmHFWLYH SHGDJRJLFDO VWUDWHJLHV

IRU LPSURYLQJ WKH DWWLWXGH RI KLJK VFKRRO PDWKHPDWLFV WHDFKHUV WRZDUGV PDWKHPDWLFDO

DEVWUDFWLRQ�
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7KHUH LV DQRWKHU UHDVRQ� UHODWHG WR DEVWUDFWLRQ� IRU WKH LPSRUWDQFH RI DEVWUDFW

DOJHEUD LQ JHQHUDO DQG TXRWLHQW JURXSV LQ SDUWLFXODU� $Q LQGLYLGXDO
V NQRZOHGJH

RI WKH FRQFHSW RI JURXS VKRXOG LQFOXGH DQ XQGHUVWDQGLQJ RI YDULRXV PDWKHPDWLFDO

SURSHUWLHV DQG FRQVWUXFWLRQV LQGHSHQGHQW RI SDUWLFXODU H[DPSOHV� LQGHHG LQFOXGLQJ

JURXSV FRQVLVWLQJ RI XQGHnQHG HOHPHQWV DQG D ELQDU\ RSHUDWLRQ VDWLVI\LQJ WKH D[LRPV�

(YHQ LI RQH EHJLQV ZLWK D YHU\ FRQFUHWH JURXS� WKH WUDQVLWLRQ IURP WKH JURXS WR RQH

RI LWV TXRWLHQWV FKDQJHV WKH QDWXUH RI WKH HOHPHQWV DQG IRUFHV D VWXGHQW WR GHDO ZLWK

HOHPHQWV �H�J�� FRVHWV� WKDW DUH� IRU KHU RU KLP� XQGHnQHG� 7KLV UHODWLRQVKLS EHWZHHQ

DEVWUDFW JURXSV DQG TXRWLHQW JURXSV KDV LPSRUWDQW KLVWRULFDO DQWHFHGHQWV �1LFKROVRQ�

������

2EMHFWLYHV RI WKLV 6WXG\

7ZR UHODWHG TXHVWLRQV JXLGH RXU FRQWLQXLQJ LQYHVWLJDWLRQ� +RZ PD\ DQ LQGLYLGXDO

OHDUQ FHUWDLQ WRSLFV LQ HOHPHQWDU\ JURXS WKHRU\" $QG ZKDW UHODWLRQ GRHV WKLV KDYH WR

XQGHUVWDQGLQJ PDWKHPDWLFV DQG DEVWUDFWLRQ LQ JHQHUDO"

/HDUQLQJ VSHFLnF WRSLFV

2XU JRDO LQ ORRNLQJ DW KRZ LQGLYLGXDOV OHDUQ VSHFLnF WRSLFV LV WR VHH LI LW LV SRVVLEOH

WR PDS D GHYHORSPHQWDO VHTXHQFH RU JHQHWLF GHFRPSRVLWLRQ RI YDULRXV PDWKHPDWLFDO

WRSLFV�

2XU XOWLPDWH LQWHQWLRQ LV QRW RQO\ WR GHVFULEH D VHTXHQFH RI PDWKHPDWLFDO LGHDV� EXW

DOVR WR VSHFLI\ SDUWLFXODU PHQWDO FRQVWUXFWLRQV ZKLFK LQGLYLGXDOV PD\ XVH LQ RUGHU WR

PDNH VHQVH RXW RI D VSHFLnF PDWKHPDWLFDO FRQFHSW� :H H[SHFW WKDW VXFK H[SODQDWLRQV

ZLOO HYHQWXDOO\ SRLQW WR HmHFWLYH LQVWUXFWLRQDO VWUDWHJLHV IRU LQGLYLGXDO WRSLFV�

2XU FKRLFH RI WRSLFV KDG PDLQO\ WR GR ZLWK ZKDW DSSHDUV WR EH D UHDVRQDEOH ZD\ WR

LQWURGXFH VWXGHQWV WR WKH VXEMHFW RI DEVWUDFW DOJHEUD� )URP WKH GD\V RI WKH QHZ PDWK�

FXUULFXOXP GHYHORSHUV KDYH IHOW WKDW HYHQ \RXQJ VWXGHQWV FRXOG GHDO HmHFWLYHO\ ZLWK

WKH EDVLF LGHD RI D JURXS DQG LWV VXEJURXSV� LQFOXGLQJ WKH SUHUHTXLVLWH XQGHUVWDQGLQJ

RI VHW DQG IXQFWLRQ �ELQDU\ RSHUDWLRQ� RQ ZKLFK WKHVH FRQFHSWV DUH EDVHG� 6LQFH WKLV

VHHPV WR EH D UHDVRQDEOH SODFH WR EHJLQ D FRXUVH LQ DEVWUDFW DOJHEUD� RXU VWXG\ EHJLQV

ZLWK DQ LQYHVWLJDWLRQ RI WKH QDWXUH RI XQGHUVWDQGLQJ WKHVH WRSLFV DQG KRZ WKH\ PD\

GHYHORS LQ DQ LQGLYLGXDO
V PLQG�

7KH PDMRU GLpFXOWLHV LQ XQGHUVWDQGLQJ JURXS WKHRU\ DSSHDU WR EHJLQ ZLWK WKH

FRQFHSWV OHDGLQJ XS WR /DJUDQJH
V WKHRUHP DQG TXRWLHQW JURXSV _ FRVHWV� FRVHW PXO�

WLSOLFDWLRQ DQG QRUPDOLW\� )RU WKLV UHDVRQ ZH FKRVH WR HPSKDVL]H WKHVH WRSLFV LQ RXU

SUHVHQW LQYHVWLJDWLRQ�

�:H DUH JUDWHIXO WR WKH HGLWRU IRU VXJJHVWLQJ WKLV SRLQW DQG WKH UHIHUHQFH�
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8QGHUVWDQGLQJ PDWKHPDWLFV LQ JHQHUDO _ D WKHRUHWLFDO SHUVSHFWLYH

:H PLJKW H[SHFW RXU LQYHVWLJDWLRQV RI LQGLYLGXDOV WU\LQJ WR PDNH VHQVH RXW RI VSH�

FLnF FRQFHSWV WR VKHG VRPH OLJKW RQ JHQHUDO TXHVWLRQV RI OHDUQLQJ� -XVW KRZ FRPSOH[

DUH WKH FRQFHSWV FRQQHFWHG ZLWK JURXSV LQ WKH PLQG RI VRPHRQH ZKR LV nUVW EHJLQQLQJ

WR XQGHUVWDQG WKHP" +RZ FDQ ZH LQWHUSUHW DQG GHDO ZLWK GLpFXOWLHV WKDW DULVH LQ WKH

OHDUQLQJ SURFHVV"

,Q RUGHU WR GHDO ZLWK TXHVWLRQV VXFK DV WKHVH� D PDMRU WRRO ZLWK ZKLFK WKLV VWXG\

LV FRQFHUQHG LV WKH WKHRUHWLFDO SHUVSHFWLYH WKDW ZH EULQJ WR RXU LQYHVWLJDWLRQV� 7KH

TXHVWLRQV ZH DUH DVNLQJ� WKH PHWKRGRORJ\ ZH XVH LQ DVNLQJ WKHP� DQG RXU LQWHUSUHWD�

WLRQV RI WKH VWXGHQWV
 UHVSRQVHV DUH DOO GULYHQ E\ D FRQVWUXFWLYLVW DSSURDFK� EDVHG RQ

WKH LGHDV RI 3LDJHW �VHH� IRU H[DPSOH� 3LDJHW� ����� ZKLFK ZH DUH WU\LQJ WR DGDSW WR

VWXGLHV RI DGYDQFHG PDWKHPDWLFDO WKLQNLQJ�

:H EULQJ WR WKLV ZRUN D FRPPLWWPHQW WR WKH LQWHJUDWLRQ RI WKHRU\� SUDFWLFH� DQG

SHGDJRJ\ ZKLFK UHoHFWV WKH VXJJHVWLRQV RI HGXFDWLRQDO UHVHDUFKHUV VXFK DV (ULFNVRQ

������ DQG *ODVHU ������� (ULFNVRQ LQ SDUWLFXODU� DGYRFDWHV D VWUDWHJ\ ZKLFK LQWH�

JUDWHV WKHRU\ DQG GDWD WR SURGXFH ?DVVHUWLRQV� EXW QRW �SURRI� LQ WKH XVXDO TXDQ�

WLWDWLYH VHQVH� 7KH TXDOLWDWLYH PHWKRGV XVHG KHUH WR REVHUYH WKH H[SHULHQFHV RI RXU

SDUWLFLSDQWV DUH QRW LQWHQGHG WR OHDG WR nUP FRQFOXVLRQV EXW UDWKHU WR LQWHUSUHWDWLRQV

EDVHG RQ DQ LQWHJUDWLRQ RI WKHRU\ DQG SUDFWLFH�

7KHUH DUH D QXPEHU RI WKHRULHV RI OHDUQLQJ ZKLFK KDYH EHHQ DSSOLHG WR PDWKHPDW�

LFV DW WKH SRVW�VHFRQGDU\ OHYHO� 7KHVH LQFOXGH HSLVWHPRORJLFDO REVWDFOHV �%DFKHODUG�

���� DQG 6LHUSLtQVND� ������ FRQFHSW GHnQLWLRQ�LPDJH �9LQQHU� ������ PXOWLSOH UHSUH�

VHQWDWLRQV �.DSXW� ����� DQG WKH RSHUDWLRQDO�VWUXFWXUDO GLFKRWRP\ �6IDUG� ������ $V

IDU DV ZH NQRZ� QRQH RI WKHVH WKHRUHWLFDO SHUVSHFWLYHV KDV EHHQ DSSOLHG WR DEVWUDFW

DOJHEUD� 2XU SRLQW RI YLHZ LV DQ DWWHPSW WR H[WHQG WKH 3LDJHWLDQ FRQFHSW RI UHoHFWLYH

DEVWUDFWLRQ WR SRVW�VHFRQGDU\ PDWKHPDWLFV �'XELQVN\� ������ ,W LV TXLWH GLmHUHQW

IURP WKHVH SHUVSHFWLYHV EXW KDV PDQ\ SRLQWV LQ FRPPRQ ZLWK WKHP� HVSHFLDOO\ ZLWK

6IDUG
V WKHRU\�

7KH HVVHQFH RI RXU WKHRUHWLFDO SHUVSHFWLYH LV WKDW DQ LQGLYLGXDO� GLVHTXLOLEUDWHG E\

D SHUFLHYHG SUREOHP VLWXDWLRQ LQ D SDUWLFXODU VRFLDO FRQWH[W� ZLOO DWWHPSW WR UHHTXL�

OLEUDWH E\ DVVLPLODWLQJ WKH VLWXDWLRQ WR H[LVWLQJ VFKHPDV DYDLODEOH WR KHU RU KLP� RU�

LI QHFHVVDU\� XVH UHoHFWLYH DEVWUDFWLRQ WR UHFRQVWUXFW WKRVH VFKHPDV DW D KLJKHU OHYHO

RI VRSKLVWLFDWLRQ� :H KDYH� LQ GHYHORSLQJ WKLV WKHRUHWLFDO SHUVSHFWLYH� DWWHPSWHG WR

DQDO\]H WKH FRQVWUXFWLRQV ZKLFK PD\ LQWHUYHQH� :H nQG WKHP WR EH PDLQO\ RI IRXU

NLQGV _ DFWLRQV� SURFHVVHV� REMHFWV� DQG VFKHPDV�

$Q DFWLRQ LV DQ\ UHSHDWDEOH SK\VLFDO RU PHQWDO PDQLSXODWLRQ WKDW WUDQVIRUPV RE�

MHFWV LQ VRPH ZD\� :KHQ WKH WRWDO DFWLRQ FDQ WDNH SODFH HQWLUHO\ LQ WKH PLQG RI DQ

LQGLYLGXDO� RU MXVW EH LPDJLQHG DV WDNLQJ SODFH� ZLWKRXW QHFHVVDULO\ UXQQLQJ WKURXJK

DOO RI WKH VSHFLnF VWHSV� ZH VD\ WKDW WKH DFWLRQ KDV EHHQ LQWHULRUL]HG WR EHFRPH D

SURFHVV� ,W LV WKHQ SRVVLEOH IRU WKH VWXGHQW WR XVH WKH SURFHVV WR REWDLQ QHZ SURFHVVHV�
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IRU H[DPSOH E\ FRRUGLQDWLQJ LW ZLWK RWKHU SURFHVVHV� WKDW LV� WR FRPELQH WZR RU PRUH

SURFHVVHV� FRQQHFWLQJ ?LQSXWV� DQG ?RXWSXWV� DSSURSULDWHO\ VR WKDW DQRWKHU SURFHVV

LV IRUPHG� $OVR� D SURFHVV PD\ EH UHYHUVHG WR REWDLQ D QHZ SURFHVV� :KHQ LW EHFRPHV

SRVVLEOH IRU D SURFHVV WR EH WUDQVIRUPHG E\ VRPH DFWLRQ� WKHQ ZH VD\ WKDW LW KDV EHHQ

HQFDSVXODWHG WR EHFRPH DQ REMHFW�

2QH FRQVHTXHQFH RI WKLV WKHRUHWLFDO SHUVSHFWLYH LV WKDW WKH UROH RI V\PEROV DQG

RWKHU UHSUHVHQWDWLRQDO V\VWHPV LV VXEVLGLDU\ WR WKH FRQVWUXFWLRQV RI UHoHFWLYH DEVWUDF�

WLRQ� ,Q SDUWLFXODU� RXU YLHZ LV WKDW VWXGHQW GLpFXOWLHV ZLWK V\PEROLVP KDYH WKHLU

VRXUFH LQ DWWHPSWV WR DSSO\ ODEHOV EHIRUH REMHFWV KDYH EHHQ FRQVWUXFWHG �WKURXJK

HQFDSVXODWLRQ�� 2QFH DQ REMHFW H[LVWV LQ DQ LQGLYLGXDO
V PLQG� WKHUH LV OLWWOH GLpFXOW\

LQ DVVLJQLQJ D ODEHO WR WKLV REMHFW� 7KH LQWHUSUHWDWLRQ RI D V\PEROLF UHSUHVHQWDWLRQ

UHTXLUHV WKH LQGLYLGXDO WR UHWXUQ IURP WKH REMHFW WR WKH SURFHVV IURP ZKLFK LW FDPH�

7KHUH DUH PDQ\ PDWKHPDWLFDO VLWXDWLRQV LQ ZKLFK LW LV HVVHQWLDO WR EH DEOH WR VKLIW

IURP DQ REMHFW EDFN WR D SURFHVV� 2QH RI WKH WHQHWV RI RXU WKHRU\ LV WKDW WKLV FDQ

RQO\ EH GRQH E\ GH�HQFDSVXODWLQJ WKH REMHFW� WKDW LV� WR JR EDFN WR WKH SURFHVV ZKLFK

ZDV HQFDSVXODWHG LQ RUGHU WR FRQVWUXFW WKH REMHFW LQ WKH nUVW SODFH�

$ FRKHUHQW VHW RI SURFHVVHV DQG REMHFWV FDQ EH FROOHFWHG WRJHWKHU DQG WKHPDWL]HG

WR IRUP DQ LGHQWLnDEOH VFKHPD� ,Q WKH WKHRUHWLFDO SHUVSHFWLYH ZH XVH� VFKHPDV DUH WKH

IRUPV LQ ZKLFK FRQFHSWV H[LVW LQ WKH PLQG RI DQ LQGLYLGXDO� $ VFKHPD FDQ EH XVHG

WR GHDO ZLWK D SUREOHP VLWXDWLRQ E\ XQSDFNLQJ LW DQG ZRUNLQJ ZLWK WKH LQGLYLGXDO

SURFHVVHV DQG REMHFWV� $ VFKHPD PD\ DOVR EH WUHDWHG DV DQ REMHFW LQ WKDW DFWLRQV DQG

SURFHVVHV PD\ EH DSSOLHG WR LW�

,W LV LPSRUWDQW WR QRWH WKDW WKLV DQDO\VLV LV QRW LQGHSHQGHQW RI NQRZOHGJH DERXW

D SDUWLFXODU GRPDLQ� $W WKH VDPH WLPH WKDW DQ LQGLYLGXDO VWUXJJOHV WR UHHTXLOLEUDWH�

WR LQWHULRUL]H� WR HQFDSVXODWH DQG GH�HQFDSVXODWH� KH RU VKH PXVW DOVR EXLOG D ODUJH

DPRXQW RI GRPDLQ NQRZOHGJH� 7KLV FDQ KDSSHQ DW GLmHUHQW UDWHV ZLWK GLmHUHQW WRSLFV�

)RU IXUWKHU GLVFXVVLRQ RI RXU RYHUDOO WKHRUHWLFDO SHUVSHFWLYH DORQJ ZLWK VRPH DS�

SOLFDWLRQV WR RWKHU PDWKHPDWLFDO WRSLFV� WKH UHDGHU PD\ FRQVXOW $\HUV HW DO� �����

%UHLGHQEDFK HW DO� ����� 'XELQVN\� ���� DQG 'XELQVN\ 	 +DUHO� �����

$ YHU\ LPSRUWDQW TXHVWLRQ IRU RXU ORQJ�WHUP SURMHFW LV WKH H[WHQW WR ZKLFK WKHVH

QRWLRQV DUH XVHIXO LQ LQWHUSUHWLQJ WKH GDWD WKDW ZH REWDLQ DQG LQ SRLQWLQJ WR HmHFWLYH

LQVWUXFWLRQDO VWUDWHJLHV� 7KH SUHVHQW ZRUN LV QRW LQWHQGHG WR OHDG WR DQ\ FRQFOX�

VLRQV DERXW SHGDJRJLFDO VWUDWHJLHV WKDW PD\ IROORZ IURP RXU REVHUYDWLRQV� 5DWKHU�

ZH RQO\ PDNH VRPH VXJJHVWLRQV DQG UDLVH VRPH LPSRUWDQW TXHVWLRQV UHODWHG WR WKH

DFWLRQ�SURFHVV�REMHFW�VFKHPD GHYHORSPHQW KHUH� :H VXVSHFW WKDW DQ RYHUDOO FXUULFX�

ODU VWUDWHJ\ PD\ EH QHHGHG WR UHSODFH WKH WUDGLWLRQDO OLQHDU VHTXHQFH�

2EVHUYLQJ 3HRSOH /HDUQ DERXW *URXSV

7KH REVHUYDWLRQV UHIHUUHG WR KHUH ZHUH FROOHFWHG IURP D JURXS RI �� LQ�VHUYLFH
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KLJK VFKRRO PDWKHPDWLFV WHDFKHUV SDUWLFLSDWLQJ LQ D VXPPHU LQVWLWXWH HPSKDVL]LQJ

QRYHO DSSURDFKHV �RIWHQ LQYROYLQJ FRPSXWHUV� WR WKH WHDFKLQJ RI PDWKHPDWLFV� 7KH

FXUULFXOXP LQFOXGHG D FRXUVH LQ DEVWUDFW DOJHEUD� 6RPH� EXW QRW DOO� RI WKH SDUWLFLSDQWV

KDG VWXGLHG JURXSV LQ WKHLU XQGHUJUDGXDWH GD\V� LQ DOO FDVHV� VRPH \HDUV KDG SDVVHG

VLQFH WKDW WLPH DQG WKHUH GLG QRW VHHP WR EH PXFK UHVLGXDO NQRZOHGJH� 7KXV ZH ZHUH

ORRNLQJ DW D SRSXODWLRQ LQ WKH PLGVW RI DQ H[SHULHQFH LQYROYLQJ JURXSV� EXW ZLWKRXW

D VWURQJ EDFNJURXQG LQ WKH VXEMHFW�

7KH FRXUVH XVHG ZULWWHQ PDWHULDO DQG ZRUNVKHHWV ZKLFK ODWHU EHFDPH D WH[WERRN

�'XELQVN\ DQG /HURQ� ������ 7KH RUGHU LQ ZKLFK WRSLFV ZHUH FRQVLGHUHG ZDV IDLUO\

VWDQGDUG� 6RPH VSHFLnFV ZLOO EH JLYHQ EHORZ LQ WKH VHFWLRQ RQ ,QWHUSUHWDWLRQV WR

LQGLFDWH ZKDW UHODWLRQ WKH REVHUYHG GHYHORSPHQWV PLJKW KDYH KDG WR WKH RUGHU LQ

ZKLFK WKH SDUWLFLSDQWV VWXGLHG WKH WRSLFV LQ WKH FRXUVH�

1HDU WKH HQG RI WKH ZRUNVKRS� D ZULWWHQ DVVHVVPHQW �VHH $SSHQGL[ ,� ZDV JLYHQ

WR GHWHUPLQH WKH SDUWLFLSDQWV
 XQGHUVWDQGLQJ RI VRPH RI WKH PDWHULDO FRYHUHG LQ WKH

FRXUVH� 7KH\ ZHUH JLYHQ WZR KRXUV WR DQVZHU WKH TXHVWLRQV� 7KH DVVHVVPHQW ZDV

GHVFULEHG WR WKH SDUWLFLSDQWV DV DQ ?REVHUYDWLRQ� GHVLJQHG WR KHOS WKH LQVWUXFWRUV

DVVHVV WKH SDUWLFLSDQW
V OHDUQLQJ� 1R JUDGHV ZHUH JLYHQ LQ WKH FRXUVH�

%DVHG RQ WKH UHVXOWV RI WKH ZULWWHQ DVVHVVPHQW� ZH VHOHFWHG �� LQGLYLGXDOV DQG

LQYLWHG WKHP WR GLVFXVV WKHLU UHVXOWV LQ WDSHG LQWHUYLHZV� :H LQWHUYLHZHG SDUWLFLSDQWV

ZKR JDYH FRUUHFW� SDUWLDOO\ FRUUHFW� DQG LQFRUUHFW DQVZHUV RQ WKH DVVHVVPHQW VR WKDW

ZH FRXOG SRWHQWLDOO\ DFFHVV D UDQJH RI XQGHUVWDQGLQJ� :H DOVR IDYRUHG LQGLYLGXDOV

ZKR DSSHDUHG WR EH LQ WKH SURFHVV RI OHDUQLQJ WKHVH LGHDV UDWKHU WKDQ RQO\ WKRVH

ZKR KDG FOHDUO\ PDVWHUHG WKH PDWHULDO RU WKRVH ZKR KDG REYLRXVO\ PLVVHG WKH SRLQW�

3DUWLFLSDQWV ZHUH DVNHG WKH TXHVWLRQV LQ $SSHQGL[ ,, E\ IDFXOW\ PHPEHUV RI WKH

LQVWLWXWH DQG ZHUH SURPSWHG ZKHUH DSSURSULDWH IRU XQGHUVWDQGLQJ WKDW PLJKW QRW

KDYH EHHQ DSSDUHQW RQ WKH ZULWWHQ DVVHVVPHQW� $OO LQWHUYLHZV ZHUH FRPSOHWHG EHIRUH

WKH UHVXOWV RI WKH ZULWWHQ DVVHVVPHQW ZHUH GLVFXVVHG LQ FODVV�

7KH WUDQVFULEHG FRPPHQWV RI WKH SDUWLFLSDQWV ZHUH FDWHJRUL]HG LQ WHUPV RI FHUWDLQ

JURXS WKHRU\ WRSLFV� ,Q HDFK FDWHJRU\� RXU WKHRUHWLFDO SHUVSHFWLYH ZDV XVHG WR DQDO\]H

WKH FRPPHQWV IRU ZD\V LQ ZKLFK WKH SDUWLFLSDQWV DSSHDUHG WR WKLQN DERXW WKH VSHFLnF

WRSLFV� :H IHHO WKDW SDUWLFLSDQW UHVSRQVHV FRUUHVSRQG ZHOO WR WKH WKHRUHWLFDO SHUVSHF�

WLYH GHVFULEHG DERYH DQG VHUYH WR LOOXVWUDWH VRPH RI WKH GLpFXOWLHV SDUWLFLSDQWV PD\

KDYH� %XW JLYHQ WKH PRGHVW QDWXUH RI WKH GDWD DQG WKH FRPSOH[LW\ RI WKH PDWKHPDW�

LFDO LGHDV� ZH PDNH QR FODLPV WKDW WKH WKHRU\ KDV EHHQ YDOLGDWHG RU HYHQ FRQnUPHG

E\ WKLV VWXG\� ,QVWHDG ZH RmHU WKH IROORZLQJ GLVFXVVLRQ DV RQH LQWHUSUHWDWLRQ RI KRZ

WKHVH VWXGHQWV PD\ KDYH EHHQ OHDUQLQJ DERXW JURXSV�

:H RmHU KHUH VRPH FRPPHQWV ZKLFK ZH VHH DV SODXVLEOH LQWHUSUHWDWLRQV RI WKH

H[SHULHQFHV RI RXU KLJK VFKRRO WHDFKHU�SDUWLFLSDQWV �LQ WKH VW\OH RI (ULFNVRQ
V ?DV�

VHUWLRQV��� :H WDNH WKHLU UHVSRQVHV WR EH W\SLFDO RI VWXGHQWV VWUXJJOLQJ ZLWK WKHVH

FRQFHSWV� EXW RmHU WKHLU H[SHULHQFHV DV H[DPSOHV UDWKHU WKDQ DQ\ VRUW RI SURRI IRU

�



RXU WKHRU\� 7RJHWKHU� WKH H[DPSOHV DQG WKH WKHRU\ IRUP D SUHOLPLQDU\ LQWHUSUHWDWLRQ

RI WKH ZULWWHQ DVVHVVPHQW DQG WKH LQWHUYLHZV� DQG VHHP WR XV WR UHoHFW SURYRFDWLYH

TXHVWLRQV WR EH VWXGLHG E\ RXUVHOYHV DQG RWKHUV LQ FRQWLQXLQJ LQYHVWLJDWLRQV�

)RU FRQYHQLHQFH RI SUHVHQWDWLRQ� DQG SHUKDSV WR REWDLQ DGGLWLRQDO LQVLJKWV� ZH KDYH

FROOHFWHG RXU GLVFXVVLRQ LQWR WZR FDWHJRULHV� 7KH nUVW FDWHJRU\ KDV WR GR ZLWK KRZ

RXU VWXGHQWV PD\ KDYH EHHQ FRQVWUXFWLQJ D JHQHUDO FRQFHSW RI JURXS _ LQ WHUPV RI D

VSHFLnF JURXS� DQG WKH QRWLRQ RI VXEJURXS� 7KH VHFRQG FDWHJRU\ GLVFXVVHV D SRVVLEOH

GHYHORSPHQW RI WKH PDWKHPDWLFDO LGHDV OHDGLQJ XS WR WKH FRQFHSW RI TXRWLHQW JURXS

_ WKH LGHD RI D FRVHW� PHQWDO FRQVWUXFWLRQ RI RSHUDWLRQV RQ FRVHWV� DQG WKH FRQFHSW

RI QRUPDOLW\�

'HYHORSLQJ WKH &RQFHSWV RI *URXS DQG 6XEJURXS

,Q WKLV VHFWLRQ ZH VXJJHVW WKDW DQ LQGLYLGXDO
V GHYHORSPHQW RI WKH FRQFHSWV RI

JURXS DQG VXEJURXS PD\ EH V\QWKHVL]HG VLPXOWDQHRXVO\� 2XU REVHUYDWLRQV DUH FRQ�

VLVWHQW ZLWK D SURJUHVVLRQ LQ XQGHUVWDQGLQJ WKDW PRYHV WKURXJK YDULRXV LQWHUPHGLDWH

�DQG LQFRPSOHWH� ZD\V RI XQGHUVWDQGLQJ JURXSV DQG VXEJURXSV� 7KDW XQGHUVWDQGLQJ

PD\ PRYH IURP VHHLQJ JURXSV DQG VXEJURXSV DV SULPDULO\ VHWV RI GLVFUHWH HOHPHQWV�

WR D VWDJH ZKHUH WKH RSHUDWLRQV DV ZHOO DV WKH JURXS HOHPHQWV DUH LQFRUSRUDWHG LQWR

WKH QHFHVVDU\ GHnQLWLRQ� )LQDOO\� D VWXGHQW PD\ FRQVWUXFW D WKRURXJK XQGHUVWDQGLQJ

RI D JURXS DV DQ REMHFW WR ZKLFK DFWLRQV FDQ EH DSSOLHG�

8QGHUVWDQGLQJ *URXSV DQG 6XEJURXSV DV 6HWV RI (OHPHQWV�

,W DSSHDUV SRVVLEOH WKDW VRPH VWXGHQWV WU\ WR GHDO ZLWK SUREOHP VLWXDWLRQV LQYROY�

LQJ D VHW DQG DQ RSHUDWLRQ E\ DVVLPLODWLQJ WKH VLWXDWLRQV WR DQ H[LVWLQJ VHW VFKHPD�

LJQRULQJ WKH RSHUDWLRQ ZKLFK LV DOVR SUHVHQW� :H VXJJHVW WKDW VXFK D VWUDWHJ\ PD\

UHSUHVHQW DQ HDUO\ PLVFRQFHSWLRQ RI WKH FRQFHSWV RI JURXS DQG VXEJURXS�

*URXSV DV VHWV

,Q WKH YHU\ nUVW SKDVH RI OHDUQLQJ WKH JURXS FRQFHSW� D VWXGHQW PD\ LQWHUSUHW D

JURXS SULPDULO\ LQ WHUPV RI LWV HOHPHQWV� WKDW LV� DV D VHW� ,I WKH LQGLYLGXDO UHPDLQV

DW WKLV HOHPHQWDU\ XQGHUVWDQGLQJ RI JURXSV� KH RU VKH PD\ QRW GLVWLQJXLVK D JURXS

E\ DQ\WKLQJ PRUH WKDQ WKH QXPEHU RI HOHPHQWV LQ LW�

2QH H[DPSOH RI D VWXGHQW
V UHVSRQVH ZKLFK PD\ LQGLFDWH D VWURQJ HPSKDVLV RQ

JURXSV DV VHWV RI HOHPHQWV RFFXUUHG ZKHQ .LP ZDV DVNHG LI =� ZHUH LVRPRUSKLF WR

6�"
� .LP VD\V WKH IROORZLQJ�

�=� LV WKH JURXS RI HOHPHQWV I�� �� �J ZLWK WKH RSHUDWLRQ RI DGGLWLRQ PRGXOR �� =� LV WKH JURXS RI HOHPHQWV

I�� �� �� �� �� �J ZLWK WKH RSHUDWLRQ RI DGGLWLRQ PRGXOR �� LQ JHQHUDO� =Q LV WKH JURXS RI HOHPHQWV I�� �� � � � � QJ ZLWK WKH

RSHUDWLRQ RI DGGLWLRQ PRGXOR Q�

6� LV WKH V\PPHWULF JURXS RQ I�� �� �J� L�H�� WKH JURXS RI DOO SHUPXWDWLRQV RI � REMHFWV� ,Q JHQHUDO� 6Q LV WKH JURXS RI

DOO SHUPXWDWLRQV RI Q REMHFWV�
�1DPHV RI VWXGHQWV KDYH EHHQ FKDQJHG WR DYRLG LGHQWLnFDWLRQ RI LQGLYLGXDOV�

�



.LP� 3UREDEO\ VR� 6� KDV � HOHPHQWV LQ LW DQG =� KDV � HOHPHQWV LQ LW� VR ZLWKRXW JRLQJ

WKURXJK WKH ZKROH SURFHGXUH� , ZRXOG VD\ \HV�

,Q DGGLWLRQ WR FRQIXVLRQ DERXW LVRPRUSKLVP� WKLV VWXGHQW
V XQGHUVWDQGLQJ VHHPV

WR HPSKDVL]H WKH QXPEHU RI HOHPHQWV DV D FKDUDFWHUL]LQJ IHDWXUH RI D JURXS�

7KXV� LW PD\ EH WKDW =� LV FRQVLGHUHG WR EH DQ\ VHW ZLWK WKUHH HOHPHQWV WKDW LV

NQRZQ WR EH D JURXS� )RU H[DPSOH� LQ WKH ZULWWHQ DVVHVVPHQW DQG WKH LQWHUYLHZ�

DQRWKHU VWXGHQW� &DO� YDULRXVO\ FRQVLGHUV =� WR EH WKH VHW I�� �� �J� I�� �� �J� I�� �� �J�

RU I�� �� �J�

$OVR FRQVLGHU 6XH ZKR DQVZHUHG 4XHVWLRQ ��E� �RQ VXEJURXSV RI =�� RQ WKH ZULWWHQ

DVVHVVPHQW� �$SSHQGL[ ,�� VSHFLI\LQJ D JURXS E\ LWV HOHPHQWV� VKH ZURWH I� �J IRU D

VXEJURXS RI =� ZLWK WZR HOHPHQWV DQG I� � �J IRU D VXEJURXS RI =� ZLWK WKUHH

HOHPHQWV�

$W WKH HDUOLHVW VWDJHV RI XQGHUVWDQGLQJ JURXSV� WKH VWXGHQWV PD\ FRQVWUXFW WKHLU

RZQ LGHD RI JURXS E\ FRQVLGHULQJ IDPLOLDU REMHFWV �HOHPHQWV RI WKH JURXS� DQG IRUPLQJ

D SURFHVV RI DVVRFLDWLQJ WKHVH REMHFWV ZLWK HDFK RWKHU LQ D VHW� (YHQWXDOO\� WKH VWXGHQWV

PD\ HQFDSVXODWH WKDW SURFHVV LQWR DQ REMHFW ZKLFK� IRU WKHP� UHSUHVHQWV WKH JURXS LQ

TXHVWLRQ�

6XEJURXS DV D VXEVHW

8QGHUVWDQGLQJ D VXEJURXS DV D VXEVHW LV VLPLODU WR XQGHUVWDQGLQJ D JURXS DV D VHW�

)RU D VWXGHQW DW WKLV VWDJH� VRPHWLPHV ?EHLQJ D VXEVHW�� WKDW LV� KDYLQJ DOO LWV HOHPHQWV

LQFOXGHG LQ D ELJJHU VHW� LV VXpFLHQW WR FRQFOXGH WKH H[LVWHQFH RI D VXEJURXS� ,Q RWKHU

FDVHV VWXGHQWV UHTXLUH WKDW VXFK VXEVHWV RI HOHPHQWV VKDUH D FRPPRQ SURSHUW\�

,Q ORRNLQJ IRU VXEJURXSV RI'�� PDQ\ VWXGHQWV FRUUHFWO\ PHQWLRQHG WKH ?URWDWLRQV��

6LPLODUO\� EXW LQFRUUHFWO\� VRPH OLVWHG ?WKH oLSV� DV D VXEJURXS�� &RQVLGHU IRU H[DPSOH

&DO ZKR� LQ UHVSRQGLQJ WR 4XHVWLRQ ��D� RI WKH ZULWWHQ DVVHVVPHQW �$SSHQGL[ ,��

OLVWHG WKH HOHPHQWV RI '� DV I5�� 5�� 5�� '�� '�� '�J DQG LGHQWLnHG WKH nUVW WKUHH

DV WKH URWDWLRQV DQG WKH VHFRQG WKUHH DV WKH oLSV� 7KHQ LQ UHVSRQGLQJ WR 4XHVWLRQ

��F� KH OLVWHG I5�� 5�� 5�J DV D VXEJURXS RI '� LVRPRUSKLF WR =� DQG LQ UHVSRQGLQJ WR

4XHVWLRQ ��G� KH OLVWHG I'�� '�� '�J DV D VXEJURXS RI '� DOVR LVRPRUSKLF WR =�� ,Q DOO

FDVHV� KH PHQWLRQV WKH FRUUHFW RSHUDWLRQ� +HUH LV ZKDW KDSSHQV ZKHQ WKH LQWHUYLHZHU

DVNV &DO DERXW KLV FKRLFH RI I'�� '�� '�J DV D VXEJURXS
�

,� $QG ZKDW DERXW WKLV RQH KHUH" <RX ZDQW LW LVRPRUSKLF WR =�� :KDW \RX ZULWH KHUH

LV I'�� '�� '�J�

&DO� <HDK� , WKRXJKW LI \RX GR WKHP DOO���

,� 7KH WKUHH oLSV�

&DO� 5LJKW�

,� <RX WKLQN LW
V D VXEJURXS�

�
'� LV WKH JURXS RI V\PPHWULHV RI D WULDQJOH� ,Q JHQHUDO� 'Q LV WKH JURXS RI DOO V\PPHWULHV RI D UHJXODU Q�VLGHG

SRO\JRQ�
�7KH GHVLJQDWLRQ ,� UHIHUV WR WKH LQWHUYLHZHU LQ DOO RI WKH LQWHUYLHZ H[FHUSWV LQ WKLV SDSHU� DOWKRXJK LW LV QRW

QHFHVVDULO\ WKH VDPH SHUVRQ HDFK WLPH�

�



&DO� :HOO� OLNH \RX WROG PH \RX KDYH WR KDYH WKH VDPH RSHUDWLRQ� LW ZRUNV RQ LW WKH VDPH

DV DGGLWLRQ�

,� :HOO� WKDW
V QRW WKH SRLQW EHFDXVH LW KDV WR EH D VXEJURXS RI WKLV '�� %XW LV LW D JURXS

DW DOO XQGHU FRPSRVLWLRQ"

&DO� , WKRXJKW LW ZDV� , GLGQ
W VHH DQ\WKLQJ WKDW���, WKRXJKW LW ZDV FORVHG�

7KH LQWHUYLHZHU WKHQ SURPSWV &DO WR VHH WKDW WKH JURXS SURSHUWLHV DUH QRW VDWLVnHG

E\ WKLV VXEVHW� 7KXV ZH VHH WKDW &DO DSSHDUV WR XQGHUVWDQG D VXEJURXS DV DQ\

FRKHUHQW VXEVHW� 7KH JURXS RSHUDWLRQ LV FDUULHG DORQJ� EXW LW LV QRW XVHG�

,QGLYLGXDOV ZKR KDYH QRW SURJUHVVHG EH\RQG WKLV SRLQW ZRXOG SUREDEO\ KDYH QR

GLpFXOW\ LQ FRQVLGHULQJ WKH HYHQ LQWHJHUV WR EH D VXEJURXS RI =� EXW WKH\ PLJKW DOVR

WKLQN WKDW WKH RGG LQWHJHUV ZHUH D VXEJURXS DV ZHOO��

7KLV GHPRQVWUDWHV D PLVFRQFHSWLRQ FDXVHG E\ VRPH VWXGHQWV
 HmRUWV WR FRQVWUXFW

D QHZ FRQFHSW �JURXS� E\ UHODWLQJ LW WR D IDPLOLDU FRQFHSW �VHW�� 7KLV LV DQ H[DPSOH

RI UHHTXLOLEUDWLRQ E\ DVVLPLODWLQJ WKH VLWXDWLRQ WR H[LVWLQJ DYDLODEOH VFKHPDV EHIRUH

WKRVH VFKHPDV KDYH EHHQ UHFRQVWUXFWHG WR DFKLHYH D KLJKHU OHYHO RI VRSKLVWLFDWLRQ� ,W

PD\ KDSSHQ WKDW D VWXGHQW OHDSV RYHU WKLV VWHS� RU SDVVHV WKURXJK LW YHU\ TXLFNO\�

%XW QHYHUWKHOHVV� DV ZH ZLWQHVVHG DERYH� VRPH VWXGHQWV H[KLELWHG YHVWLJHV RI WKLV PLV�

FRQFHSWLRQ DIWHU nYH ZHHNV �DSSUR[LPDWHO\ �� FRQWDFW KRXUV� RI LQVWUXFWLRQ LQ JURXS

WKHRU\�

6HHLQJ *URXSV DQG 6XEJURXSV DV 6HWV ZLWK 2SHUDWLRQV�

$V VWXGHQWV HQFRXQWHU VLWXDWLRQV LQ ZKLFK WKHLU FXUUHQW FRQFHSWLRQ RI JURXSV DV VHWV

LV LQDGHTXDWH� WKH\ PD\ EHJLQ WR LQFOXGH WKH JURXS RSHUDWLRQ LQ WKHLU GHWHUPLQDWLRQ

RI JURXSV DQG VXEJURXSV� $ VWXGHQW PD\ UHDOL]H� IURP DSSURSULDWH H[SHULHQFHV� WKDW

D JLYHQ VHW ZLOO KDYH D QXPEHU RI SURSHUWLHV� RQH RI ZKLFK LV WKDW D ELQDU\ RSHUDWLRQ

VDWLVI\LQJ FHUWDLQ FRQGLWLRQV FDQ EH FRQVWUXFWHG DQG DVVRFLDWHG ZLWK WKH VHW� :H VDZ

VRPH HYLGHQFH WKDW FRXOG EH LQWHUSUHWHG LQ WKLV ZD\�

:H ZHUH LQWHQWLRQDOO\ YDJXH DERXW WKH RSHUDWLRQ ZKHQ ZH DVNHG LI =� LV D VXEJURXS

RI =� LQ WKH ZULWWHQ DVVHVVPHQW EHFDXVH ZH ZDQWHG WR VHH ZKDW RSHUDWLRQ WKH VWXGHQW

FKRVH �RI DW OHDVW WZR SRVVLELOLWLHV� DQG ZKDW UROH WKH RSHUDWLRQ SOD\HG IRU KHU RU KLP�

:KHQ ZH DVN IRU DQ H[SODQDWLRQ RI WKLV DQVZHU LQ WKH LQWHUYLHZ� LW LV WKH LQWHUSUHWDWLRQ

ZKLFK WKH VWXGHQW WKHQ JLYHV WKDW IRUPV WKH REMHFW RI RXU LQWHUHVW�

&RQVLGHU� IRU H[DPSOH� WKH IROORZLQJ H[FKDQJH ZLWK 7LP�

,� ,V =� D VXEJURXS RI =�"

7LP� 2N� ,
OO VD\ \HV�

,� 2N� DQG KRZ GR \RX FKHFN WKDW WR EH VXUH"

���

7LP� 2N� OHW PH WDNH WKDW EDFN� ,W GHSHQGV RQ WKH RSHUDWLRQ�

�
= LV WKH JURXS RI DOO LQWHJHUV ZLWK WKH RSHUDWLRQ RI DGGLWLRQ�

�



2QH LQWHUSUHWDWLRQ RI WKLV H[FKDQJH LV WKDW� IRU 7LP� WKH VHW LV WKH SUHGRPLQDQW DV�

SHFW RI WKH JURXS DQG WKH RSHUDWLRQ LV VHFRQGDU\� %XW ZKHWKHU RU QRW WKH HPSKDVLV RI

WKLV FRQYHUVDWLRQ DFFXUDWHO\ UHSUHVHQWV 7LP
V FRPSOHWH XQGHUVWDQGLQJ� LW LV DSSDUHQW

KHUH WKDW KH DW OHDVW H[KLELWV VRPH VHSDUDWLRQ LQ WKHVH IHDWXUHV RI JURXSV�

*URXSV DV VHWV ZLWK RSHUDWLRQV

7KH JURXS RSHUDWLRQ PD\ EH FRQVWUXFWHG RQ D VHW LQ D QXPEHU RI ZD\V �D IRUPXOD�

D WDEOH� WKH RSHUDWLRQ LQGXFHG E\ D JURXS ZKLFK FRQWDLQV WKH VHW�� ,Q JHQHUDO� WKH

VWXGHQWV ZH REVHUYHG VHHPHG WR EH TXLWH FRPIRUWDEOH ZLWK H[DPSOHV VXFK DV DGGLWLRQ

PRG �� JURXS RSHUDWLRQ WDEOHV� DQG WKH RSHUDWLRQ RI DGGLWLRQ PRG � LQGXFHG RQ RQH

RU DQRWKHU RI WKH VXEVHWV RI =�� 0DNLQJ VHQVH RXW RI WKHVH YDULRXV UHDOL]DWLRQV RI

JURXS RSHUDWLRQV UHTXLUHV WKDW WKH VWXGHQW FRRUGLQDWH D QXPEHU RI JHQHUDO IXQFWLRQ

FRQFHSWV ZLWK LGHDV WKDW DULVH LQ D VWXG\ RI JURXSV�

6LQFH DQ RSHUDWLRQ RQ D VHW LV D IXQFWLRQ �ERWK PDWKHPDWLFDOO\ DQG SV\FKRJHQHW�

LFDOO\� D VWXGHQW
V IXQFWLRQ VFKHPD PD\ LQWHUYHQH KHUH ZLWK DOO RI WKH SRZHU DQG

GLpFXOWLHV UHODWHG WR WKH OHYHO RI GHYHORSPHQW RI DQ LQGLYLGXDO
V IXQFWLRQ VFKHPD �VHH

%UHLGHQEDFK HW DO� ���� IRU D GLVFXVVLRQ RI WKH SV\FKRJHQHVLV RI WKH IXQFWLRQ FRQFHSW��

,Q DQ\ FDVH� WKH VWXGHQWV VHHPHG WR GLVWLQJXLVK WKHVH RSHUDWLRQV LQGLYLGXDOO\ DQG

WKHQ RUJDQL]H WKHP LQ VRPH FRKHUHQW PDQQHU� ,QLWLDOO\ WKH VWXGHQW PD\ VHH WKDW RQH

RSHUDWLRQ LV SUHIHUUHG �DGGLWLRQ PRG � LQ =�� FRPSRVLWLRQ RI SHUPXWDWLRQV LQ 6�� HWF��

WR RWKHUV �H�J�� WKH RSHUDWLRQ LQGXFHG E\ =� RQ I�� �� �J� RU DQ DUELWUDU\ WDEOH�� $W

RQH SRLQW� .LP ZDV GLVFXVVLQJ I�� �� �J ZLWK WKH LQGXFHG RSHUDWLRQ DGGLWLRQ PRG �

EHFDXVH LW LV D VXEVHW RI =�� ,Q WKH PLGGOH RI WKLV GLVFXVVLRQ� VKH VDLG WKH IROORZLQJ�

.LP� 2N� WKLV LV =� , VKRXOG EH XVLQJ DGGLWLRQ PRG ��

$ VWXGHQW PD\ HYHQWXDOO\ HQFDSVXODWH D VHW RI REMHFWV DQG VRPH RSHUDWLRQ RQ WKLV

VHW WR IRUP DQ REMHFW WKDW LV IRU KHU RU KLP WKH FRQFHSWLRQ RI WKLV SDUWLFXODU JURXS�

$IWHU D GH�HQFDSVXODWLRQ RI WKH JURXS REMHFW WKHUH PD\ EH RWKHU RSHUDWLRQV ZKLFK

FRXOG EH DSSOLHG WR WKH VHW� EXW WKH RQH WKDW FDPH IURP WKH GH�HQFDSVXODWLRQ PD\

EH SUHIHUUHG� )RU H[DPSOH� /RQ
V UHPDUN EHORZ FRXOG EH LQWHUSUHWHG WKLV ZD\� $IWHU

VRPH GLVFXVVLRQ UHJDUGLQJ WKH RSHUDWLRQ LQGXFHG E\ =� RQ WKH VXEVHWV I�� �� �J DQG

I�� �� �J /RQ VD\V�

/RQ� =� ZDQWV WR KDYH DV LWV RSHUDWLRQ DGGLWLRQ PRG � EXW WKH I�� �� �J \RX PHQWLRQHG

LV MXVW nQH DQG KDSS\ WR KDYH DGGLWLRQ PRG �� WR KDYH LW EH D JURXS�

6XEJURXSV DV VHWV ZLWK RSHUDWLRQV

$V ZDV WKH FDVH ZLWK JURXSV� WKH FRQFHSW RI VXEJURXS PD\ DOVR EHFRPH FRRUGLQDWHG

ZLWK DQ RSHUDWLRQ� $W WKLV SRLQW� IRU WKH VWXGHQW� D VXEJURXS LV D VXEVHW WR ZKLFK

VRPH RSHUDWLRQ KDV EHHQ DWWDFKHG� PDNLQJ LW D JURXS� 7KXV� LQ WKH IROORZLQJ H[FHUSW�

LW DSSHDUV WKDW IRU =� WR EH D VXEJURXS RI =�� $QQ RQO\ UHTXLUHV WKDW =� LV D JURXS

�XQGHU DGGLWLRQ PRG �� DQG WKDW LWV HOHPHQWV DUH DOO LQ =��

��



,� ,V =� D VXEJURXS RI =�"

$QQ� <HV�

,� ,W LV� 2ND\� GR \RX ZDQW WR ZULWH GRZQ WKH HOHPHQWV RI =� IRU LQVWDQFH�

$QQ� 2ND\ �ZULWHV� LQGLFDWLQJ WKH VXEVHW I�� �� �J��

,� 2ND\� QRZ \RX VD\ WKDW =� LV D VXEJURXS RI =�"

$QQ� 8K�KXK�

,� $QG KRZ GR \RX VHH WKDW"

$QQ� :HOO� LI \RX PDNH WKH WDEOH IRU DGGLWLRQ� LWV JRQQD EH FORVHG DQG LW� XKP� JHWV DOO
WKH SURSHUWLHV���� �7KH LQWHUYLHZHU SUREHV WR VHH ZKLFK RSHUDWLRQ $QQ LV XVLQJ��

$QQ� 0RGXODU DULWKPHWLF�

,� 5LJKW� ZKLFK PRGXODU DULWKPHWLF"

$QQ� :HOO� D� �DGGLWLRQ PRG ��

&DO SXWV LW PRUH VXFFLQFWO\ LQ UHIHUULQJ WR =� DV D VXEURXS RI =��

&DO� :HOO� LW
V D VXEVHW RI =� DQG D JURXS LQ LWVHOI�

7KH VXEJURXS
V RSHUDWLRQ LV LQGXFHG IURP WKH ODUJHU JURXS

2QFH VWXGHQWV DSSUHFLDWH WKH UROH RI WKH RSHUDWLRQ� WKH\ DUH DEOH WR XQGHUVWDQG

WKDW WKH VXEJURXS RSHUDWLRQ PXVW EH WKH VDPH DV LQ WKH ODUJHU JURXS� 7KLV UHTXLUH�

PHQW PD\ DSSHDU WR WKH VWXGHQW WR EH VRPHZKDW DUELWUDU\ DQG LW PLJKW QRW UHODWH

WR WKH UHVWULFWLRQ RI WKH RSHUDWLRQ DV D IXQFWLRQ RQ WKH ODUJHU JURXS WR WKH VXEVHW�

)RU H[DPSOH� LQ WKH IROORZLQJ H[FHUSW ZH FDQQRW EH VXUH WKDW 0D\ UHDOL]HV ZK\ WKH

RSHUDWLRQV KDYH WR EH WKH VDPH� RU HYHQ WKDW VKH NQRZV ZK\ DGGLWLRQ PRG � RFFXUV�

,� ,V =� D VXEJURXS RI =�"

0D\� <HV� :DLW� �3DXVH� 7KH\
UH QRW HYHQ WKH VDPH RSHUDWLRQ� ,W FDQ
W EH�

,� :K\ QRW"

0D\� %HFDXVH \RX
OO JHW HOHPHQWV� :HOO� WKH GHnQLWLRQ VD\V \RX KDYH WR EH LQ WKH VDPH
RSHUDWLRQ� IRU RQH�

,� 2N� JRRG SRLQW� ,I ZH
UH JRLQJ WR VD\ WKDW WKLV LV D VXEJURXS� ZH
UH LPSO\LQJ WKDW LWV
WKH VDPH RSHUDWLRQ� :KDW
V ZURQJ ZLWK WKH RSHUDWLRQ DGGLWLRQ PRG �"

0D\� DGGLWLRQ PRG �"

,� =� LV WKH JURXS�

0D\� :H
G EH ORRNLQJ DW VRPHWKLQJ OLNH WKDW� =� LV QRW LQ WKLV JURXS� WKDW
V WKH WKLQJ
WKDW NHHSV VWLFNLQJ LQ P\ PLQG _ WKH\
UH QRW WKH VDPH RSHUDWLRQ�

,Q WKLV SDVVDJH� 0D\ GHPRQVWUDWHV D GLVHTXLOLEUDWLRQ WKDW FDQ RFFXU ZKHQ D FRQoLFW

DULVHV EHWZHHQ WKH FDQRQLFDO RSHUDWLRQV RQ =� DQG =� RQ RQH KDQG� DQG WKH ?VDPH

RSHUDWLRQ� UHTXLUHPHQW RI WKH VXEJURXS FRQFHSW RQ WKH RWKHU�

6RPH VWXGHQWV ZHUH PRUH H[SOLFLW DERXW ZKHUH WKH RSHUDWLRQ FRPHV IURP ZKHQ D

VXEVHW LV EHLQJ FRQVLGHUHG� ,Q WKH IROORZLQJ FRPPHQW� 6DP DSSDUHQWO\ XQGHUVWDQGV

WKDW WKH RSHUDWLRQ RQ WKH VXEVHW LV WKH UHVWULFWLRQ RI WKH RSHUDWLRQ LQ =��

6DP� =� LV WKH VHW I�� �� �J DQG =� LV WKH VHW I�� �� �� �� �� �J� 7R EH D VXEJURXS� LW ZRXOG

KDYH WR EH FORVHG XQGHU ZKDWHYHU RSHUDWLRQ \RX DUH XVLQJ LQ =��

��



:H VXJJHVW WKDW D VWXGHQW
V FRQFHSW RI IXQFWLRQ PXVW LQWHUYHQH ZKHQ KH RU VKH

FRQVLGHUV WKH RSHUDWLRQ R RQ WKH VHW *� 5DWKHU WKDQ FRQVLGHU WKH VWDWLF VLWXDWLRQ LQ

ZKLFK WKH VXEVHW + RI * KDV DQ RSHUDWLRQ ZKLFK KDSSHQV WR DJUHH ZLWK R� WKH VWXGHQW

PD\ SHUIRUP WKH �PHQWDO� DFWLRQ RI UHVWULFWLQJ WKH IXQFWLRQ WR �SDLUV RI� HOHPHQWV RI

+� $W WKLV SRLQW WKH LVVXH RI + WRJHWKHU ZLWK R EHLQJ D JURXS LV UDLVHG DQG WKHUH

PXVW EH D FRRUGLQDWLRQ RI WKH HPHUJLQJ VXEJURXS FRQFHSW ZLWK WKH VWXGHQW
V JURXS

FRQFHSW DQG IXQFWLRQ FRQFHSW�

&RRUGLQDWLRQ RI *URXSV DQG 6XEJURXSV

$V ZH KDYH DOUHDG\ EHJXQ WR VHH� WKH LQGLYLGXDO
V GHYHORSPHQW RI WKH VXEJURXS

FRQFHSW PD\ EH FRRUGLQDWHG ZLWK WKH GHYHORSPHQW RI WKH FRQFHSW RI D JURXS� :H FDQ

VHH VRPH LQGLFDWLRQ RI VWXGHQWV
 XQGHUVWDQGLQJ RI JURXS DQG VXEJURXS ZKHQ WKH\ DUH

DVNHG WR GHWHUPLQH ZKHWKHU D VSHFLnF JURXS LV D VXEJURXS RI DQRWKHU JURXS� :KLOH

VXFK D GHFLVLRQ PD\ RQFH KDYH EHHQ PDGH FRQVLGHULQJ WKH HOHPHQWV RQO\� ZKHQ D

VWXGHQW XQGHUVWDQGV WKH UROH RI RSHUDWLRQV� D GLmHUHQW DSSURDFK LV XVHG� ,W LV SRVVLEOH

WKDW WKH VWXGHQW ZRXOG FRQVLGHU D VXEVHW WR EH D VXEJURXS LI LW LV FORVHG XQGHU WKH

LQGXFHG RSHUDWLRQ�

)RU 6DP� FORVXUH LV DSSDUHQWO\ HQRXJK�

,� 1RZ ZRXOG \RX SOHDVH ORRN DW WKLV� I�� �� �J� DW WKLV VXEVHW RI =�� :KDW FDQ \RX VD\

DERXW LW"

6DP� , GRQ
W NQRZ���,W ZRXOG EH���D VXEJURXS�

,� 6R ZK\ \RX
UH VD\LQJ \RX GRQ
W NQRZ" <RX NQRZ� ,W LV D VXEJURXS RI���"

6DP� =��

,� ���RI =��

6DP� %HFDXVH LW ZRXOG EH FORVHG XQGHU DGGLWLRQ PRG ��

$QQ DOVR HPSKDVL]HV FORVXUH� EXW VKH H[SOLFLWO\ DVVXPHV WKDW WKH JURXS SURSHUWLHV

RWKHU WKDQ FORVXUH DUH LQKHULWHG IURP WKH RULJLQDO JURXS� 7KLV FRXOG EH DQ H[DPSOH

RI DZDUHQHVV RI WKH GHnFLHQF\ RI UHO\LQJ RQ FORVXUH RQO\ DQG UHVSRQGLQJ WR GLVHTXLOL�

EUDWLQJ H[SHULHQFHV E\ ORRNLQJ IRU UHDVRQV WR DYRLG UHFRQVWUXFWLRQV�

,� 6XSSRVH \RX ORRN LQ =� DW WKH VXEVHW RI HOHPHQWV FRQVLVWLQJ RI �� �� DQG ��

$QQ� 2ND\�

,� 1RZ WKDW
V D VXEVHW RI =�� ULJKW"

$QQ� <HDK�

,� 2ND\� XKP� ZRXOG \RX VD\ WKDW VXEVHW LV D VXEJURXS"

$QQ� <HV� , ZRXOG WKDW RQH�

,� 2ND\� , QRWLFHG \RX PRYHG \RXU nQJHUV DORQJ HDFK RI WKH HOHPHQWV� :KDW ZHUH \RX

FKHFNLQJ" :KDW ZHUH \RX WKLQNLQJ DERXW"

$QQ� &ORVXUH�

,� <RX ZHUH WKLQNLQJ DERXW FORVXUH�

$QQ� 8K�KPPP�

��



,� ,V FORVXUH DOO \RX QHHG WR EH FRQFHUQHG ZLWK"

$QQ� :HOO WKH RWKHU RQHV \RX WROG XV ZHUH LPSOLHG WR WKH FORVXUH IURP =��

6RPH VWXGHQWV VHHPHG WR XQGHUVWDQG WKDW LQ RUGHU IRU D VXEVHW WR EH D VXEJURXS�

DOO RI WKH JURXS SURSHUWLHV� UHODWLYH WR WKH LQGXFHG RSHUDWLRQ PXVW EH SUHVHUYHG� :H

REVHUYHG .LP SHUIRUPLQJ VXFK D FKHFN DV VKH GHWHUPLQHV WKDW I�� �� �J LV D VXEJURXS

RI =��

.LP� ,I ,
P XVLQJ PRG � DQG , DGG � DQG �� ,
OO JHW �� LI , DGG � DQG �� ,
OO JHW �� VR LWV

FORVHG� � ZRXOG EH DQ LGHQWLW\� ,I , DGGHG � WR � , ZRXOG JHW � _ QR� , ZRXOG JHW

� ZKLFK LV LQ WKH VHW VR LW LV QRW WKH LQYHUVH� ,I , DGG � WR �� ,
P JRLQJ WR JHW �� VR

,
P JRLQJ WR KDYH P\ LQYHUVH� 6R ,
G VD\ WKDW
V D JURXS XQGHU DGGLWLRQ PRG �� DQG

WKHUHIRUH LW
V D VXEJURXS�

6KH GRHV QRW PHQWLRQ DVVRFLDWLYLW\ DW DOO� /RQ� ZKR GRHV� PD\ VHH WKDW IRU WKH

LGHQWLW\� LW LV RQO\ QHFHVVDU\ WKDW � EH LQ WKH VXEVHW� %XW KH PD\ QRW \HW KDYH VHHQ

WKDW WKH VDPH LV WKH FDVH IRU LQYHUVHV EHFDXVH KH DSSDUHQWO\ FKHFNV� QRW WKDW � LV LQ

WKH VXEVHW� ZKLFK LV HQRXJK� EXW WKDW � LV WKH LQYHUVH RI �� ZKLFK LV DOUHDG\ NQRZQ�

/RQ� /HW
V VHH� $VVRFLDWLYLW\� LQKHULWHG� ,GHQWLW\� \HDK� �� ,QYHUVH� � DQG � DUH LQYHUVHV

RI HDFK RWKHU� DQG � LV LWV RZQ LQYHUVH�

8QGHUVWDQGLQJ *URXSV DV 2EMHFWV

(QFDSVXODWLQJ D SURFHVV LQWR DQ REMHFW FDQ EH H[WUHPHO\ GLpFXOW IRU VWXGHQWV� ,W

PD\ EH PXFK GHOD\HG RU HYHQ QRW RFFXU DW DOO LQ VRPH LQVWDQFHV� 0RUHRYHU� ZH GR

QRW NQRZ YHU\ PXFK DERXW KRZ WR KHOS EULQJ WKLV DERXW �VHH IRU H[DPSOH 6IDUG� �����

EXW DOVR $\HUV HW DO� ���� DQG %UHLGHQEDFK HW DO� ������ 2XU SRLQW RI YLHZ LV WKDW

ZKHQ D VWXGHQW LV LQ D VLWXDWLRQ LQ ZKLFK DSSO\LQJ DFWLRQV DUH UHTXLUHG� WKHQ KH RU

VKH PD\ WHQG WR HQFDSVXODWH SURFHVVHV LQ RUGHU WR KDYH REMHFWV WR ZKLFK WKH DFWLRQV

FDQ EH DSSOLHG� ,Q RWKHU ZRUGV� WU\LQJ WR WUHDW VRPHWKLQJ DV DQ REMHFW FDQ OHDG WR

PDNLQJ LW DQ REMHFW�

2XU QRWLRQ RI DFWLRQ LQFOXGHV WKH GHWHUPLQDWLRQ WKDW D FHUWDLQ SURSHUW\ LV VDWLVnHG�

7U\LQJ WR SHUIRUP VXFK DQ DFWLRQ FDQ KHOS ZLWK WKH IRUPDWLRQ RI DQ REMHFW� 7KHUH

PXVW EH D ?VRPHWKLQJ� WKDW SRVVHVHV WKH SURSHUW\ DQG WKLQNLQJ DERXW WKLV PD\ OHDG

WR HQFDSVXODWLRQ�

$QRWKHU NLQG RI DFWLRQ WKDW UHTXLUHV XQGHUVWDQGLQJ RI JURXSV DV REMHFWV LV WR VHH

WKDW WZR JURXSV �DQG WKHLU RSHUDWLRQV� PD\ EH WKH VDPH� WKDW LV� LVRPRUSKLF LQ D

QDLYH VHQVH� $Q DZDUHQHVV RI JURXS SURSHUWLHV FDQ OHDG WR D UHFRQVWUXFWLRQ RI WKH

JURXS FRQFHSW VR WKDW D JURXS LV VHHQ DV DQ REMHFW� 7KLV UHFRQVWUXFWLRQ FDQ PDNH LW

SRVVLEOH� LQ VRPH FRQWH[WV� WR FRQVLGHU WZR JURXSV LQ ZKLFK WKH VHWV DQG RSHUDWLRQV

FDQ EH LQIRUPDOO\ PDWFKHG WR EH WKH VDPH�

��



3URSHUWLHV RI JURXSV

*URXS IHDWXUHV VXFK DV WKH RUGHU RI WKH JURXS� EHLQJ F\FOLF RU FRPPXWDWLYH RU

EHLQJ D JURXS RI V\PPHWULHV DUH H[DPSOHV RI SURSHUWLHV� ,W LV OLNHO\ DW WKLV VWDJH WKDW

/DJUDQJH
V WKHRUHP LV DSSOLHG LQ FKHFNLQJ IRU D VXEJURXS� DFWXDOO\� VKRZLQJ WKDW D

VXEVHW LV QRW D VXEJURXS� 2I FRXUVH WKHUH LV FRQVLGHUDEOH H[SHULHQFH VXJJHVWLQJ WKDW

LW LV YHU\ KDUG IRU VWXGHQWV WR UHDFK WKLV VWDJH DQG PDQ\ RI WKHP� DSSDUHQWO\� GR QRW�

)RU H[DPSOH� VRPH RI RXU VWXGHQWV� ZKHQ DVNHG WR nQG D VXEJURXS RI RUGHU � RI

'�� VWDWHG H[SOLFLWO\� WKDW VXFK D VXEJURXS GRHVQ
W H[LVW VLQFH � GRHV QRW GLYLGH ��

2WKHUV� KRZHYHU� WULHG WR FUHDWH YDULRXV SRVVLEOH VXEVHWV RI WKH HOHPHQWV RI '� VXFK DV

I5�� D�� D�� D�J �WKH LGHQWLW\ DQG WKH WKUHH oLSV�� RU I>�� �� �@� >�� �� �@� >�� �� �@� >�� �� �@J

�WKH LGHQWLW\ DQG WKUHH RWKHU SHUPXWDWLRQV�� ZKLOH VWLOO RWKHUV VLPSO\ OLVWHG VHW ZLWK

IRXU HOHPHQWV� QRW QHFHVVDULO\ IRUPLQJ D JURXS DQG QRW WDNHQ IURP '��

$W WKLV VWDJH� DOVR� ZKHQ WU\LQJ WR GHWHUPLQH ZKHWKHU RQH JURXS LV D VXEJURXS RI

DQRWKHU� FKHFNLQJ WKH JURXS SURSHUWLHV LV VLPSOLnHG E\ WKH XVH RI FHUWDLQ VKRUWFXWV�

7KH VWXGHQW FRPHV WR UHDOL]H DQG XVH WKH IDFW WKDW RI WKH IRXU JURXS SURSHUWLHV�

DVVRFLDWLYLW\ LV LQKHULWHG� DQG WKDW� LQ DGGLWLRQ WR FORVXUH� LW LV RQO\ QHFHVVDU\ WR

FKHFN WKDW WKH RULJLQDO LGHQWLW\ LV LQ WKH VXEVHW DQG WKDW WKH LQYHUVH RI HYHU\ HOHPHQW

RI WKH VXEVHW LV DOVR LQ WKH VXEVHW�

*URXS DV D JHQHULF REMHFW

7KH nQDO VWHS LQ WKH FRQVWUXFWLRQ RI WKH FRQFHSW RI D VLQJOH JURXS EHJLQV ZLWK

WKH UHDOL]DWLRQ WKDW RWKHU� DSSDUHQWO\ GLmHUHQW� JURXSV PD\ EH FRQVWUXFWHG� EXW WKH\

WXUQ RXW QRW WR EH UHDOO\ GLmHUHQW� $W WKLV SRLQW D GHYHORSLQJ �EXW VWLOO QDLYH� FRQ�

FHSWLRQ RI LVRPRUSKLVP PD\ LQWHUYHQH DQG WKH VWXGHQW PLJKW FRQVWUXFW WKH SURFHVV

RI IRUPLQJ VHYHUDO VSHFLnF JURXSV DQG HVWDEOLVKLQJ LVRPRUSKLVPV EHWZHHQ WKHP �H�J��

I�� �� �J ZLWK DGGLWLRQ PRG � DQG I�� �� �J ZLWK WKH RSHUDWLRQ LQGXFHG E\ =���� 7KH

HQFDSVXODWLRQ RI WKLV SURFHVV ZRXOG FUHDWH DQ REMHFW ZKLFK LV WKH JURXS LQ TXHVWLRQ�

1RQH RI WKH VWXGHQWV WKDW ZHUH LQWHUYLHZHG PDGH VWDWHPHQWV WKDW FRXOG EH LQ�

WHUSUHWHG DV KDYLQJ WDNHQ WKLV VWHS� %XW ZH VXVSHFW WKDW /RQ LV RQ WKH YHUJH ZKHQ

KH PDNHV WKH IROORZLQJ VWDWHPHQW LQ UHIHUHQFH WR I�� �� �J ZKLFK KH NQRZV WR EH D

VXEJURXS RI =��

/RQ� $V D PDWWHU RI IDFW� LW
V =�� EXW� RU� H[FXVH PH� LW
V LVRPRUSKLF WR =��

���

/RQ� 7KH SUREOHP KHUH LV WKDW \RX KDYH WZR JURXSV WKDW DUH LVRPRUSKLF WR HDFK RWKHU�

DQG \HW RQH LV D VXEJURXS RI D FHUWDLQ JURXS� DQG WKH RWKHU LV QRW�

:LWK D OLWWOH PRUH WKRXJKW� /RQ PD\ VRRQ EH DEOH WR UHVROYH WKH ?SUREOHP� E\

LGHQWLI\LQJ DOO RI WKH LVRPRUSKLF UHDOL]DWLRQV RI =��

��



'HYHORSLQJ WKH &RQFHSWV RI &RVHW DQG 1RUPDOLW\

7KH PDWKHPDWLFDO GHYHORSPHQW RI WKH FRQFHSWV GLVFXVVHG LQ WKLV VHFWLRQ EHJLQV

ZLWK WKH IRUPDWLRQ RI FRVHWV IROORZHG E\ DQ DWWHPSW WR LQWURGXFH D ELQDU\ RSHUDWLRQ

RQ WKH VHW RI FRVHWV VR DV WR REWDLQ D QHZ JURXS� FDOOHG WKH TXRWLHQW JURXS RI * PRG

+ _ GHQRWHG * +� 7KLV FRQVWUXFWLRQ RI D QHZ JURXS GRHV QRW DFWXDOO\ ZRUN LQ DOO

FDVHV EHFDXVH LW GHSHQGV RQ QRUPDOLW\ ZKLFK LV D SURSHUW\ WKDW D VXEJURXS PD\ RU

PD\ QRW KDYH LQ UHODWLRQ WR WKH JURXS�

,W LV JHQHUDOO\ DJUHHG WKDW WKH PDWKHPDWLFV LQYROYHG LQ WKHVH FRQFHSWV LV H[WUHPHO\

GLpFXOW IRU VWXGHQWV� DQG WKH VWXGHQWV LQ WKLV VWXG\ ZHUH QR H[FHSWLRQ� $OWKRXJK PRVW

VWXGHQWV ZHUH DEOH WR FRQVWUXFW WKH FRVHWV DQG FDOFXODWH WKHLU SURGXFW LQ WKH UHODWLYHO\

VLPSOH FDVH RI WKH VXEJURXS RI DOO PXOWLSOHV RI � LQ =��� WKH QXPEHU RI VXFFHVVHV IHOO

Rm ZKHQ LW FDPH WR LGHQWLI\LQJ WKH TXRWLHQW JURXS DV LVRPRUSKLF WR D IDPLOLDU JURXS�

7KH GURS LQ SHUIRUPDQFH ZDV YHU\ VKDUS ZKHQ LW FDPH WR VLPLODU TXHVWLRQV LQ '��

7KXV QRUPDOLW\ �ZKLFK LV UHDOO\ RQO\ DQ LVVXH LQ WKH QRQ�FRPPXWDWLYH '�� GLG QRW

DSSHDU WR EH ZHOO XQGHUVWRRG E\ YHU\ PDQ\ VWXGHQWV�

$V ZH ZLOO VHH LQ WKH IROORZLQJ GLVFXVVLRQ� WKH GURS LQ SHUIRUPDQFH WKDW RFFXUHG

ZKHQ WKH GRPDLQ VKLIWHG IURP =�� WR '� ZDV TXLWH SURQRXQFHG DQG EHFDPH HYHQ

VKDUSHU DV WKH PDWKHPDWLFDO LVVXHV EHFDPH PRUH VRSKLVWLFDWHG�

8QGHUVWDQGLQJ &RVHW )RUPDWLRQ

,Q WKH IROORZLQJ GLVFXVVLRQ ZH ZRXOG OLNH WR VXJJHVW WKDW DQ LQGLYLGXDO
V FRQFHSW

RI IRUPDWLRQ RI FRVHWV FRXOG IROORZ DQ DFWLRQ�SURFHVV�REMHFW GHYHORSPHQW ZKLFK LV

GHSHQGHQW RQ WKH FRQWH[W�

7KH H[DPSOHV LQ WKLV VHFWLRQ DUH EDVHG RQ D JHQHULF JURXS *� D VXEJURXS + DQG

WKH �OHIW� FRVHWV D+� D � * ZKHUH D+  IDK � K � +J

:H PDGH XVH RI WKH WZR H[DPSOHV�

*  =��� +  K�L� DQG *  '�� +  I,�5�5�J ZKHUH K�L LV WKH VHW RI PXOWLSOHV RI �

LQ =��� DQG ,� 5�5� UHSUHVHQW URWDWLRQ E\ �� ���� DQG ��� GHJUHHV UHVSHFWLYHO\� ,Q =��

ZH XVHG D�+ LQVWHDG RI D+ IRU D FRVHW� ,Q GLVFXVVLQJ QRUPDOLW\� ZH DOVR FRQVLGHUHG

ULJKW FRVHWV�

&RVHW IRUPDWLRQ DV DQ DFWLRQ�

&RVHW IRUPDWLRQ DV DQ DFWLRQ LV SRVVLEOH RQO\ LQ IDPLOLDU VLWXDWLRQV DQG ZKHUH

H[SOLFLW IRUPXODV DUH DYDLODEOH�

)RU RXU VWXGHQWV� WKH FRVHWV RI K�L LQ =�� FRXOG XVXDOO\ EH IRUPHG� EXW FRVHWV LQ

'� ZHUH PRUH GLpFXOW� 2IWHQ� VWXGHQWV ZHUH EH DEOH WR GR WKH IRUPHU EXW QRW WKH

ODWWHU� )RU H[DPSOH� RQ 4XHVWLRQ � DERXW =��� SDUWV �D�� �E�� �F� ZHUH DWWHPSWHG E\

DOO EXW � VWXGHQWV DQG SDUW �G� ZDV RPLWWHG E\ � VWXGHQWV� 2Q 4XHVWLRQ � DERXW '��

��



KRZHYHU� � SDUWLFLSDQWV RPLWWHG SDUW �D� DQG �� RPLWWHG SDUW �E�� �6HH $SSHQGL[ ,��

0DQ\ RI WKH VWXGHQWV H[SODLQHG WKHLU FRPSXWDWLRQ RI FRVHWV LQ =�� PXFK DV &DO GLG

LQ WKH H[DPSOH EHORZ� )RU &DO� WKLV FRPSXWDWLRQ LV SUREDEO\ QR PRUH WKDQ DQ DFWLRQ�

VLQFH KH VHHPV WR UHTXLUH H[SOLFLW OLVWLQJ RI WKH LQGLYLGXDO HOHPHQWV DW HDFK SRLQW�

&DO� :HOO� WKH QXPEHU LQ IURQW LV ZKDW \RX DGG WR HDFK HOHPHQW LQVLGH WKH VHW� 6R ]HUR
DGGHG WR WKHVH VL[ HOHPHQWV ZRXOG NHHS WKH VDPH VL[� 2QH >WKH QXPEHU@ DGGHG WR
HDFK� ZKLFK LV LQ WKH nUVW FROXPQ� ZRXOG JLYH \RX WKH �������� DQG WKHQ \RX DGG �
WR WKHVH nUVW WKH + ZKLFK LV � WKURXJK ���������� 7KHQ \RX DGG � WR HDFK DQG \RX
JHW ����������� DQG ���

$ SRVVLEOH PLVFRQFHSWLRQ VHHQ KHUH LV WKDW WKH VWXGHQW PD\ EH FRQIXVHG DERXW

ZKHWKHU� LQ IRUPLQJ DOO FRVHWV D+ RI D JURXS *� D UXQV WKURXJK HDFK HOHPHQW RI + RU

RI *�

&RVHW IRUPDWLRQ DV D SURFHVV

7KH GHYHORSPHQW RI FRVHW XQGHUVWDQGLQJ IURP DFWLRQ WR SURFHVV PD\ LQLWLDOO\ RFFXU

LQ IDPLOLDU VWUXFWXUHV� $V D VWXGHQW EHJLQV WR LQWHULRUL]H FRVHWV IURP DFWLRQV WR SUR�

FHVVHV� IDPLOLDU FRVHWV VXFK DV WKRVH LQ =�� PD\ EHFRPH SURFHVVHV� ZKLOH IRU D FRPSOH[

FRVHW� VXFK DV IRXQG LQ '�� WKH VWXGHQW PD\ KDYH JUHDW GLpFXOW\ HYHQ FRQVWUXFWLQJ

DQ DFWLRQ�

$W WKH WUDQVLWLRQ� WKH JDS EHWZHHQ WKH VWXGHQW
V DELOLW\ WR IRUP FRVHWV LQ =�� DQG

LQ '� ZLGHQV� ,Q WKH IRUPHU FDVH� WKH VWXGHQW ZKR LV WKLQNLQJ EH\RQG IRUPXODV PD\

EHJLQ WR VHH SDWWHUQV LQ VHWV VXFK DV

� � K�L  I�� �� �� ��� ��� ��J

7KHUH ZLOO EH FRPPHQWV VXFK DV ?7KH GLmHUHQFHV DUH DOO WKH VDPH�� ?(YHU\ WKLUG

RQH�� ?$OO WKDW PDWWHUV LV ZKHUH \RX VWDUW�� ,Q WKH IROORZLQJ� +DO PD\ EH LQGLFDWLQJ

DQ LQWHULRUL]DWLRQ RI WKH DFWLRQ E\ YLUWXH RI WKH SDWWHUQ KH H[SUHVVHV�

+DO� =�� VXEJURXS + ZKLFK LV JHQHUDWHG E\ WKH HOHPHQW �� 2N� , LQWHUSUHWHG WKLV DV

��+� �� � � �� (YHU\ WKLUG HOHPHQW EHJLQQLQJ ZLWK �� 6R ��+ HYHU\ WKLUG HOHPHQW

EHJLQQLQJ ZLWK � LQ =�� DQG HYHU\ WKLUG HOHPHQW EHJLQQLQJ ZLWK �� $QG WKDW ZRXOG

JHQHUDWH DOO WKH HOHPHQWV WKDW DUH LQ *�

:H FDQQRW EH FHUWDLQ WKDW +DO KDV UHDOO\ FRQVWUXFWHG D SURFHVV IRU FRVHW IRUPDWLRQ�

,Q WKH ZULWWHQ DVVHVVPHQW� KH ZDV XQDEOH WR GR DQ\WKLQJ RQ 4XHVWLRQ � DQG� LQ WKH

LQWHUYLHZ KH UHTXLUHG FRQVLGHUDEOH SURPSWLQJ WR FRQVWUXFW WKH FRVHWV LQ '� RI WKH

QRUPDO VXEJURXS I,� 5�5�J� ,W PD\ EH WKDW FRVHW IRUPDWLRQ LV VWLOO DQ DFWLRQ IRU KLP

EXW� ZLWK WKH DLG RI IRUPXODV DYDLODEOH LQ =�� KH LV DSSDUHQWO\ VWDUWLQJ WR VHH SDWWHUQV

DV KH PRYHV WRZDUGV FRQVWUXFWLRQ RI D SURFHVV IRU FRVHW IRUPDWLRQ� 7KH ODFN RI VLPSOH

IRUPXODV WR DSSO\ PLJKW H[SODLQ WKH GHOD\ LQ WKH FDVH RI '��

2QH WKLQJ WR SRLQW RXW KHUH LV WKDW XQGHUVWDQGLQJ D VLPSOH FRQFUHWH H[DPSOH� LQ

WKLV VLWXDWLRQ� GRHV QRW VHHP WR KHOS PXFK ZLWK H[WHQVLRQ WR WKH JHQHUDO FDVH�

��



8SRQ FRPSOHWLRQ RI LQWHULRUL]DWLRQ� RXU WKHRU\ VXJJHVWV WKDW FRQVWUXFWLQJ D FRVHW

ZRXOG EHFRPH D SURFHVV WKDW FRXOG EH SHUIRUPHG LQ D YDULHW\ RI VLWXDWLRQV� 7KH

VWXGHQW FRXOG WKLQN DERXW GRLQJ LW ZLWKRXW DFWXDOO\ PDNLQJ FDOFXODWLRQV� 7KH VWXGHQW

FRXOG QRW RQO\ IRUP LQGLYLGXDO FRVHWV� D+ EXW FRXOG WKLQN RI GRLQJ LW IRU HYHU\ D � *�

,W LV WKHQ QHFHVVDU\ WR GHFLGH WKDW DOO FRVHWV KDYH EHHQ IRUPHG� 7KH PRVW REYLRXV

FULWHULRQ LV WR VWRS ZKHQ \RX VWDUW JHWWLQJ UHSHWLWLRQV� /RQ DSSHDUV WR EH XVLQJ VXFK

D PHWKRG EHORZ�

,� :KHQ \RX ZHUH WDONLQJ DERXW WKH HOHPHQWV LQ WKHVH FRVHWV DQG VWXm� ZKDW KDSSHQHG
WR � �+ DQG � �+"

/RQ� 2ND\� \HDK� , VKRXOG KDYH VDLG WKDW � �+ � RI FRXUVH� ZKLFK LV D FRVHW LQ LWV RZQ
ULJKW� LV HTXDO WR WKH VHW � �+ EHFDXVH \RX JHW WKH VDPH PHPEHUV DV LI \RX KDG
DGGHG �� 6DPH JRHV ZLWK ����� DQG VR RQ�

8VLQJ VRPH PDWKHPDWLFDO SURSHUWLHV� VRPH VWXGHQWV ZLOO VXJJHVW VKRUWFXWV� 7KLV

PD\ EH ZKDW $QQ LV GRLQJ LQ WKH IROORZLQJ H[FHUSW� 6KH KDV MXVW JRQH WKURXJK WKH

GHWDLOV RI FRQVWUXFWLQJ WKH FRVHWV LQ =�� RI WKH VXEJURXS RI PXOWLSOHV RI �� 6KH VHHPV

WR VXJJHVW WKDW \RX VWRS PDNLQJ FRVHWV ZKHQ HYHU\WKLQJ LV XVHG XS DQG ZKHQ \RX

GRQ
W JHW QHZ FRVHWV�

$QQ� :HOO� LW WRRN FDUH RI DOO WKH QXPEHUV DQG \RX VWDUW JRLQJ ZKHQ \RX SXW ��SOXV
���+� DGGLWLRQ ��+� \RX
UH JRQQD JHW WKH VDPH VHW DV \RX JRW LQ ��

&RVHW DV DQ REMHFW�

$V D VWXGHQW EHJLQV WR PDNH WKH WUDQVLWLRQ WR FRVHW DV REMHFW� KH RU VKH PD\ VWLOO

XQGHUVWDQG D FRVHW HQWLUHO\ LQ WHUPV RI WKH SURFHVV RI IRUPLQJ LW� 2QH LQGLFDWLRQ RI

WKLV PLJKW EH D WHQGHQF\ QRW WR XVH D VLPSOH QDPH IRU D FRVHW �VXFK DV ��+�� EXW WR

LQVLVW RQ ZULWLQJ RXW DOO RI WKH HOHPHQWV RI WKH VHW� RU WR XVH RQO\ GHVFULSWLYH QDPHV

VXFK DV ?WKH URWDWLRQV�� RU ?WKH oLSV��

,Q WKH ZULWWHQ DVVHVVPHQW� 0D\ FRPSXWHV WKH FRVHWV LQ =��� OLVWLQJ HDFK VHW DQG DOO

RI LWV HOHPHQWV� 7KHQ VKH DVVLJQV WKH QDPHV � �+� ��+� � � � � �� �+� DQG LQGLFDWHV

WKDW HDFK RI WKHP LV HTXDO WR RQH RI � �+� � �+� � �+� ,Q IRUPLQJ WKH RSHUDWLRQ

WDEOH IRU WKH FRVHWV� KRZHYHU� VKH GRHV QRW XVH WKH ODEHOV EXW ZULWHV RXW DOO RI WKH

HOHPHQWV LQ HYHU\ VHW�

$QRWKHU SRVVLEOH LQGLFDWLRQ RI D QRW IXOO\ FRPSOHWHG WUDQVLWLRQ DSSHDUHG LQ VHYHUDO

LQWHUYLHZV� :KHQ WKH VWXGHQWV ZHUH DVNHG IRU DQ H[SODQDWLRQ RI FRVHW PXOWLSOLFDWLRQ

ZKLFK ZRXOG UHTXLUH WKHP WR XQGHUVWDQG FRVHWV DV REMHFWV� VRPH VWXGHQWV UHVSRQGHG

WR WKDW UHTXHVW E\ nUVW H[SODLQLQJ RQO\ KRZ WKH FRVHWV DUH IRUPHG� ,W GLG QRW VHHP

HDV\ IRU WKHP WR WDON DERXW FRVHWV LQ WHUPV RWKHU WKDQ WKH SURFHVV RI IRUPLQJ WKHP�

)ROORZLQJ LV D W\SLFDO H[DPSOH LQ ZKLFK WKH LQWHUYLHZHU DVNV $QQ IRU DQ H[SODQDWLRQ

RI KRZ VKH FRQVWUXFWHG WKH RSHUDWLRQ WDEOH IRU FRVHWV RI K�L LQ =��� %HIRUH WDONLQJ

DERXW RSHUDWLRQV EHWZHHQ FRVHWV� $QQ nQGV LW QHFHVVDU\ WR WDON DERXW WKH FRVHWV LQ

WHUPV RI WKH SURFHVV XVHG WR IRUP WKHP�

��



,� &DQ \RX H[SODLQ WR PH KRZ \RX JRW WKRVH XKP� XKP KRZ \RX ZHQW DERXW GRLQJ WKDW�

\RX NQRZ� VHWWLQJ XS WKDW WDEOH� +RZ GLG \RX PDNH LW�

$QQ� :HOO \RX MXVW� LI \RX WDNH OLNH � DQG DGG LW WR WKH VXE�JURXS� \RX JHW WKH VDPH

HOHPHQWV RI FRXUVH� %XW LI \RX DGG RQH WR HDFK RQH RI WKRVH� \RX JHW WKDW VHW I�� �� �J
DQG VR RQ� $QG LI \RX DGG � WR WKH + � \RX JHW WKRVH QXPEHUV WKHUH DQG \RX VHH

WKDW LW HQFRPSDVVHV DOO �� QXPEHUV� 6R LWV OLNH WKH\
UH HTXLYDOHQW WR OLNH I�� �� �J
HUU I�� �� �J� ,
G VD\ PRG �� ZKDWHYHU \RX ZDQW WR FDOO LW DQG WKDW
V KRZ ,
G VHW LW

XS�

:KHQ WKH WUDQVLWLRQ WR FRVHW DV REMHFW LV FRPSOHWHG� WKH VWXGHQW PD\ JLYH V\PEROLF

QDPHV WR FRVHWV DQG XVH WKHVH QDPHV LQ ZRUNLQJ ZLWK FRVHW PXOWLSOLFDWLRQ� :KHUH

QHFHVVDU\� WKH VWXGHQW FDQ GH�HQFDSVXODWH WKH QDPH EDFN WR WKH VHW DV SURFHVV DQG

XVH WKDW SURFHVV LQ PDNLQJ FDOFXODWLRQV� &RQVLGHU� IRU H[DPSOH� /HH
V UHVSRQVH ZKHQ

DVNHG WR H[SODLQ KRZ VKH FRPSXWHV WKH RSHUDWLRQ WDEOH� ,W LV D FOHDU H[DPSOH RI GH�

HQFDSVXODWLQJ DQ REMHFW �VHW� LQWR WKH SURFHVV IURP ZKLFK LW FDPH �WKH HOHPHQWV LQ

WKH VHW��

/HH� )LUVW RI DOO� P\ +�� ZDV WKH VXEJURXS� $QG WKHQ +�� ZRXOG EH WKH VXEVHW WKDW

FRQWDLQV I�� �� �J� $QG WKHQ � ZRXOG EH � XK� HDFK HOHPHQW DGGHG WR ��

,� 2ND\�

/HH� 6R ZKDW , GLG LQLWLDOO\ ZKHQ , VHW XS P\ RSHUDWLRQ WDEOH LV WR VD\ WKDW WKRVH DUH

SRVVLEOH VXEVHWV� 2N� ZKHQ , RSHUDWHG RQ��� $Q\WLPH ,
P RSHUDWLQJ RQ WKLV VHW� LW

UHPDLQV WKDW VHW� %XW WKRVH QXPEHUV ZLOO JHQHUDWH� LQ =�� XQGHU DGGLWLRQ� WKH\ ZLOO

KDYH WKRVH HOHPHQWV FRQWDLQHG LQ WKHP�

,W VKRXOG EH QRWHG WKDW RQ WKH ZULWWHQ DVVHVVPHQW� /HH
V RSHUDWLRQ WDEOH LV ZULWWHQ

HQWLUHO\ LQ WHUPV RI ODEHOV IRU WKH FRVHWV _ LQGHHG� LQ DOO RI 4XHVWLRQ �� WKH RQO\ WLPH

VKH ZURWH D VHW ZDV LQ VSHFLI\LQJ WKH LGHQWLW\ LQ WKH TXRWLHQW JURXS =�� K�L� ZKHUH

VKH ZURWH H�* +�  +  I�� �� �� �� ��� ��J

:H VDZ D VLPLODU VHW RI UHVSRQVHV IURP /RQ� +H DQG /HH ZHUH WKH RQO\ WZR VWXGHQWV

ZKR VXFFHHGHG FRPSOHWHO\ RQ 4XHVWLRQ �� UHJDUGLQJ '��

&RVHW 0XOWLSOLFDWLRQ

:H VHH VRPH SDUDOOHOV EHWZHHQ WKH DFWLRQ�SURFHVV�REMHFW GHYHORSPHQW RI FRVHW IRU�

PDWLRQ ZKLFK ZH MXVW GHVFULEHG DQG D VLPLODU FRQVWUXFWLRQ IRU FRVHW PXOWLSOLFDWLRQ�

7KHUHIRUH ZH VXJJHVW WKDW DQ LQGLYLGXDO
V FRQFHSW RI FRVHW PXOWLSOLFDWLRQ PD\ DOVR

IROORZ DQ DFWLRQ�SURFHVV�REMHFW GHYHORSPHQW ZKLFK LV DJDLQ GHSHQGHQW RQ WKH FRQWH[W�

,QGHHG� HYHQ PRUH WKDQ ZLWK FRVHW IRUPDWLRQ� FRVHW PXOWLSOLFDWLRQ LV SDUWLFXODUO\

GHSHQGHQW RQ WKH GRPDLQ� ,W VHHPV SRVVLEOH WR XQGHUVWDQG FRVHW PXOWLSLFDWLRQ LQ�

VWUXPHQWDOO\ LQ =�� DQG EH WRWDOO\ ORVW UHJDUGLQJ WKH VDPH RSHUDWLRQ LQ '��

,Q WKH ZULWWHQ DVVHVVPHQW� DOO EXW RQH RI WKH VWXGHQWV ZHUH DEOH WR FRPSXWH WKH

PXOWLSOLFDWLRQ WDEOH IRU WKH FRVHWV RI K�L LQ =��� EXW IRU '�� DOWKRXJK �� VWXGHQWV

ZHUH DEOH WR nQG D VXEJURXS ZKLFK ZDV QRUPDO� RQO\ WKUHH RI WKHP ZRUNHG RXW WKH

SURGXFWV RI FRVHWV�

��



,W LV GLpFXOW WR DWWULEXWH DQ\ JHQHUDO XQGHUVWDQGLQJ RI FRVHW PXOWLSOLFDWLRQ WR

VWXGHQWV ZKR DUH YHU\ FRPIRUWDEOH LQ RQH VLWXDWLRQ DQG FRPSOHWHO\ ORVW LQ WKH RWKHU�

1HYHUWKHOHVV� LQ WKH FDVH RI DGGLQJ FRVHWV RI K�L LQ =��� ZH FDQ GLVFHUQ ZKDW PD\ EH

D GHYHORSPHQW� 7KHUH DSSHDUV WR EH QRW RQO\ D PRYHPHQW IURP DFWLRQ WR SURFHVV

IRU WKH PHWKRG RI DGGLQJ WZR FRVHWV E\ DGGLQJ DOO HOHPHQWV LQ RQH WR DOO HOHPHQWV

LQ WKH RWKHU �ZKLFK LV KRZ LW ZDV LQLWLDOO\ GHnQHG LQ WKH FRXUVH�� EXW DOVR IRU WKH

FRQVWUXFWLRQ RI WKH PHWKRG RI DGGLQJ WZR FRVHWV E\ DGGLQJ UHSUHVHQWDWLYHV �ZKLFK LV�

IRU RXU VWXGHQWV� D WKHRUHP��

,Q WKH IROORZLQJ H[DPSOHV� DJDLQ WKH JURXS LV =�� DQG + LV WKH VXEJURXS K�L RI

PXOWLSOHV RI ��

&RVHW PXOWLSOLFDWLRQ DV DQ DFWLRQ

2QH VWUDLJKWIRUZDUG W\SH RI DFWLRQ LQ PDWKHPDWLFV LV FRPSXWDWLRQ DFFRUGLQJ WR D

IRUPXOD� 2IWHQ� D VWXGHQW PD\ VXFFHHG ZLWK FRPSXWDWLRQV HYHQ EHIRUH WKH FRQFHSW

EHKLQG LW LV IXOO\ XQGHUVWRRG� 7KLV LV DSSDUHQWO\ WKH FDVH IRU FRVHW RSHUDWLRQV� )RU

H[DPSOH� LW VHHPV WKDW IRU 7LP LQ WKH FRPPHQW EHORZ� WKH UHVXOW RI DGGLQJ �WKH FRVHW

RSHUDWLRQ LQ WKLV FDVH� ��+ DQG ��+ LV ��+ MXVW EHFDXVH WKLV GRHVQ
W FRQWUDGLFW

KLV SULRU NQRZOHGJH WKDW � � �  ��

7LP� >,Q H[SODLQLQJ ZK\ WKH VXP RI � �+ DQG � �+ LV + @
���LI \RX DGG ZKDW� ���� WKHQ WKLV ZRXOG EH ZKDW� =� ULJKW" 7KDW ZRXOG EH � ZKLFK
LQ =� ZRXOG EH � DQG WKDW LV ZK\ , SXW ��

,W VHHPV DQDORJRXV WR FKLOGUHQ
V DELOLW\ WR FRPSXWH FRUUHFWO\ WKH VXP RI ?RQH�

VHYHQWK� DQG ?WZR�VHYHQWKV� RU ?RQH EDUEDURZ� DQG ?WZR EDUEDURZV� ZLWKRXW XQ�

GHUVWDQGLQJ RI ZKDW WKH PDQLSXODWHG REMHFWV DUH�

$V WKH SDUWLFLSDQWV LQ WKLV VWXG\ VWDUWHG WR GHYHORS DGGLWLRQ RI FRVHWV DV DQ DFWLRQ�

WKHUH ZHUH VHYHUDO YDULDWLRQV RI WKH VWDWHPHQW� ?$GG HYHU\WKLQJ LQ D�+ WR HYHU\WKLQJ

LQ E � +�� )RU H[DPSOH� $QQ H[SODLQV LW DV DQ DFWLRQ LQ D VSHFLnF H[DPSOH� 6KH LV

DVNHG KRZ VKH GHWHUPLQHG WKDW DGGLQJ � �+ WR LWVHOI JLYHV � �+�

$QQ� %\ DGGLQJ WKHP WRJHWKHU HOHPHQW E\ HOHPHQW� \RX VHH WKRVH HOHPHQWV DUH FRQJUXHQW
WR WKH RQHV LQ WKH ����+ � OLNH , WDNH ��� DQG \RX JHW �� DQG WKHQ NHHS RQH JRLQJ
WKURXJK WKH ZKROH VHW� � SOXV � DW �� DQG VR RQ���

,QWHULRUL]DWLRQ RI WKH DFWLRQ WR D SURFHVV

,Q VRPH FDVHV� ZH FDQ VHH ZKDW PD\ EH D PRYHPHQW WRZDUGV FRQVWUXFWLQJ D SURFHVV

IRU FRVHW PXOWLSOLFDWLRQ WKDW PDNHV VWURQJ XVH RI WKH VSHFLnFV RI DGGLWLRQ LQ WKLV FDVH�

/RQ� :H KDYH WR GHnQH WKLV RSHUDWLRQ ZKLFK , VXSSRVH� IRU ZDQW RI D EHWWHU ZRUG� ZRXOG

EH FDOOHG VHW DGGLWLRQ� :H DUH DGGLQJ DOO WKH PHPEHUV RI WKH RQH VHW WR DOO WKH

PHPEHUV RI WKH RWKHU VHW� DJDLQ DGGLQJ DGGLWLRQ PRG ��� DQG \RXU UHVXOW ZLOO EH

WKH VHW RI DOO SRVVLEOH DQVZHUV WKDW \RX FDQ JHW IURP D PHPEHU RI WKH nUVW VHW SOXV

D PHPEHU RI WKH VHFRQG�

��



&RQVWUXFWLRQ RI WKH PHWKRG RI DGGLQJ FRVHWV E\ DGGLQJ UHSUHVHQWDWLYHV _ DQ

HQFDSVXODWLRQ

3HUKDSV ZH FDQ FRQVLGHU WKH PHWKRG RI DGGLQJ WZR FRVHWV E\ FKRRVLQJ D UHSUHVHQ�

WDWLYH RI HDFK� DGGLQJ WKH UHSUHVHQWDWLYHV DQG WDNLQJ WKH FRVHW RI WKH VXP DV EHLQJ

HVVHQWLDOO\ DQ HQFDSVXODWLRQ� 7KDW LV� WKH SURFHVV RI DGGLQJ DOO HOHPHQWV LV HQFDSVX�

ODWHG WR WKH WKH VLQJOH UHSUHVHQWDWLYH ZKLFK LV DQ REMHFW�

,Q WKH FDVHV WKDW ZH VHH KHUH� WKH VWXGHQWV DOO UHO\ KHDYLO\ RQ WKH VSHFLnFV RI WKH

DULWKPHWLF LQ =��� 7KH\ SLFN D YHU\ VSHFLDO UHSUHVHQWDWLYH DQG UHDVRQ WKURXJK WKH

QHZ PHWKRG� 7KXV� WKH TXHVWLRQ RI SURYLQJ LQGHSHQGHQFH RI UHSUHVHQWDWLYHV GRHV QRW

DULVH�

:H FDQ VHH WKLV LQ /RQ
V FRQWLQXDWLRQ RI KLV H[SODQDWLRQ�

/RQ� 6R ��+ SOXV ��+ ZRXOG JLYH \RX _ OHW
V VHH� ZKDW
V WKH HDVLHVW ZD\ WR SXW WKLV

_ HYHU\ RQH RI WKHVH PHPEHUV RI ��+ LV D TXRWH� XQTXRWH PXOWLSOH RI� \HDK� , FDQ

VD\ PXOWLSOH RI �� 2ND\� HYHU\ RQH RI WKH QXPEHUV KHUH LV FRQJUXHQW WR � PRG �� DQG

ZKHQ , DGG��� 7R EH LQ WKLV VHW \RX KDYH WR EH FRQJUXHQW WR � PRG �� 7R EH LQ WKLV

RQH� \RX KDYH WR EH FRQJUXHQW WR � PRG �� $QG ZKHQ \RX DGG WZR QXPEHUV OLNH

WKDW� \RX KDYH WR JHW D UHVXOW WKDW
V FRQJUXHQW WR � PRG �� $QG DOO WKRVH QXPEHUV

DUH WKH QXPEHUV LQ WKH VHW � �+ � DQG QR RWKHUV�

'H�HQFDSVXODWLRQ DQG DGGLWLRQ E\ UHSUHVHQWDWLYHV

6RPH VWXGHQWV VKRZHG DQ DELOLW\ WR JR EDFN DQG IRUWK EHWZHHQ WKH PHWKRG RI

DGGLQJ DOO HOHPHQWV RI RQH VHW WR DOO HOHPHQWV RI WKH RWKHU DQG WKH PHWKRG RI DGGLQJ

UHSUHVHQWDWLYHV� 7KLV VHHPV IDLUO\ FOHDU LQ WKH IROORZLQJ H[SODQDWLRQ E\ *LO� $VNHG WR

FRQVLGHU WKUHH H[DPSOHV RI FRVHW RSHUDWLRQ� KH GRHV WKH nUVW E\ DGGLQJ HOHPHQWV� WKH

VHFRQG E\ UHSUHVHQWDWLYHV� DQG WKH WKLUG E\ ZKDW FRXOG EH D PL[WXUH RI WKH WZR� ,W

PD\ EH WKDW KLV JRLQJ EDFN DQG IRUWK RQO\ VKRZV KLP LQ WKH PLGVW RI VROLGLI\LQJ KLV

HQFDSVXODWLRQ�

,� $QG ZKDW LV WKH PHDQLQJ RI � �+ WKH RSHUDWLRQ � �+ JLYHV \RX � �+"

*LO� 7KLV � �+ LV WKH FRVHW RI + WKDW LV DUULYHG DW E\ DGGLQJ � WR WKH HOHPHQWV RI + �

6R LI � �+ ZRXOG EH WKLV RQH I�� �� �� ��� ��� ��J�

,� $QG QRZ \RX KDYH WR PDNH���

*LO� 5LJKW� DQG LI , DGG WKDW WR WKLV� LW
V OLNH VD\LQJ � SOXV HYHU\ HOHPHQW LQ WKHUH� �

SOXV HYHU\ HOHPHQW LQ WKHUH� � SOXV HYHU\ HOHPHQW LQ WKHUH� DQG VR IRUWK� $QG ZKDW

,
P JRLQJ WR JHW DV D UHVXOW LV D FRVHW RI + JHQHUDWHG E\ � ZKLFK LV WKH VDPH DV

I�� �� �� ��� ��� ��J� 'RHV WKDW PDNH VHQVH WR \RX"

,� , DP WU\LQJ WR XQGHUVWDQG� :RXOG \RX SOHDVH GR LW RQFH DJDLQ _ PD\EH WDNH DQRWKHU

HOHPHQW� � �+ RSHUDWLRQ � �+�

*LO� 2ND\� WKH � �+ DQG WKH � �+ _ + RSHUDWHG RQ LWVHOI LV JRLQJ WR JLYH PH WKH +

EDFN VR , GRQ
W QHHG WR ZRUU\ DERXW WKDW� 6R WKH � SOXV WKH � LV WKH VDPH DV �� EXW

� _ ,I , DGG D � WR HYHU\ HOHPHQW� ,
G JHW WKH RULJLQDO VHW JHQHUDWHG E\ �� � � � LV

�� � � � LV �� � � � LV �� RQ GRZQ WKH OLQH� �� � � LV �� ZKLFK LV � LQ =���

,� $QG KRZ GR \RX DGG �" )RU H[DPSOH� LI ZH KDG ��+��� � � � _ H[FXVH PH _ ��+

RSHUDWLRQ ZLWK � �+"

*LO� 2ND\� WKDW ZRXOG EH WDNLQJ RQH RI WKH HOHPHQWV� RU DQ\ HOHPHQW KHUH DQG DGGLQJ LW

WR HYHU\ HOHPHQW WKHUH� VR LI , WDNH �� WKH �� , DP JRLQJ WR JHW D �� $QG LI , DGG

��



�� � , DP JRLQJ WR _ RU� H[FXVH PH� � � � LV �� � � � LV �� � � � LV �� �� � � LV ���

VR , DP UH�LGHQWLI\LQJ WKDW VDPH VHW����

0RVW RI WKH VWXGHQWV LQWHUYLHZHG PDGH PXFK OHVV SURJUHVV ZLWK FRVHWV LQ '�� ,Q WKH

FDVH RI =��� VRPH VWXGHQWV VHHPHG WR UHO\ RQ WKH IDFW WKDW � LV nUVW LQ I�� �� �� ��� ��� ��J

DQG � LV nUVW LQ I�� �� �� �� ��� ��J VR WKDW WKH DGGLWLRQ RI WKHVH WZR FRVHWV FDQ EH RE�

WDLQHG E\ DGGLQJ WKH WZR nUVW HOHPHQWV� � � �  � DQG WDNLQJ WKH FRVHW ZKLFK EHJLQV

ZLWK �� 7KH\ KDG QR VXFK PHFKDQLFDO GHYLFH LQ '� DQG VHYHUDO WULHG WR nQG RQH� ,Q

JHQHUDO� WKH\ ZHUH QRW VXFFHVVIXO DQG WKH OLWWOH SURJUHVV WKH\ PDGH UHTXLUHG D FRQVLG�

HUDEOH DPRXQW RI SURPSWLQJ�

&RQVWUXFWLQJ WKH &RQFHSW RI 1RUPDOLW\

2XU VWXGHQWV GLG QRW DSSHDU WR KDYH FRQVWUXFWHG YHU\ PXFK RI D YLDEOH FRVHW

FRQFHSW WR XVH LQ GHDOLQJ ZLWK QRUPDOLW\� 7KHUHIRUH ZH KDYH RQO\ D IHZ H[DPSOHV

WR LOOXVWUDWH D GHYHORSPHQW ZKLFK LV PDLQO\ GHULYHG IURP WKH JHQHUDO WKHRU\ ZLWK

ZKLFK ZH DUH ZRUNLQJ DQG RXU RZQ XQGHUVWDQGLQJ RI QRUPDOLW\� 7KLV GHYHORSPHQW�

ZH FRQMHFWXUH� EHJLQV ZLWK WKH IRUPDWLRQ RI D OHIW FRVHW D+ GLVFXVVHG DERYH DQG

H[WHQGLQJ WKLV SURFHVV WR WKH DQDORJRXV FRQVWUXFWLRQ RI D ULJKW FRVHW +D� 7KHUHDIWHU

WKH VWXGHQW ZRXOG EH DEOH WR FRRUGLQDWH WKH WZR SURFHVVHV D+� +D ZLWK HTXDOLW\ WR

REWDLQ D+  +D� 7KHQ WKH SURFHVV D+  +D FDQ EH HQFDSVXODWHG LQWR DQ REMHFW

ZKLFK KDV D ERROHDQ YDOXH �WUXH RU IDOVH� WKDW FDQ YDU\ ZLWK WKH HOHPHQW D RI *�

7KXV WKH VWXGHQW FRXOG FRQVWUXFW D IXQFWLRQ ZKLFK DVVLJQV WR HDFK D � * WKH WUXWK

YDOXH RI WKH DVVHUWLRQ D+  +D� 7KLV IXQFWLRQ FDQ WKHQ EH LWHUDWHG RYHU LWV GRPDLQ

DQG XQLYHUVDO TXDQWLnFDWLRQ FDQ EH DSSOLHG WR REWDLQ D VLQJOH YDOXH� WUXH RU IDOVH�

)LQDOO\� ZH ZRXOG H[SHFW WKH VWXGHQW WR WKHPDWL]H DOO RI WKLV LQWR D VFKHPD ZKLFK FDQ

EH DSSOLHG WR DQ\ VLWXDWLRQ LQYROYLQJ D JURXS DQG D VXEJURXS�

7KH H[DPSOHV ZH GR KDYH LOOXVWUDWH ZKDW PD\ EH DQ LWHUDWLRQ RI WKH ERROHDQ YDOXHG

IXQFWLRQ RYHU * DQG WKH IRUPDWLRQ RI WKH VFKHPD IRU JHQHUDO DSSOLFDWLRQ�

&RQVWUXFWLQJ D+� +D� DQG YHULI\LQJ WKHLU HTXDOLW\

:H WDNH WKH IROORZLQJ GHVFULSWLRQ E\ *LO DV DQ LQGLFDWLRQ RI WKH FRQVWUXFWLRQ RI

WKH HTXDOLW\ IRU D SDUWLFXODU FKRLFH RI D� +H NQRZV DERXW GRLQJ LW IRU GLmHUHQW YDOXHV

RI D� EXW KH PDNHV WKH HUURU �UHSHDWHG E\ VHYHUDO VWXGHQWV� RI XVLQJ RQO\ WKH HOHPHQWV

RI +�

,� 2ND\� ZK\ GR \RX WKLQN LW LV QRUPDO"

*LO� %HFDXVH LW � � �

,� -XVW WR PDNH \RX UHOD[� \HV LW LV QRUPDO�

*LO� ,W LV D VXEJURXS RI * DQG QR PDWWHU ZKDW HOHPHQW RI WKDW VXEJURXS , DSSO\ WR WKH

HOHPHQWV _ IRU H[DPSOH� LI , FKRRVH � _ DQG WKLV ZLOO ZRUN IRU HYHU\ HOHPHQW� LI ,

WDNH � DQG , RSHUDWH RQ + � WKDW LV WKH VDPH DV WDNLQJ + DQG RSHUDWLQJ RQ � VR LW

LV NLQG RI OLNH D FRPPXWDWLYH W\SH WKLQJ� ,I WKLV LV D QRUPDO VXEJURXS� WKH EHVW ,

XQGHUVWDQG LW� DQ\ HOHPHQW D RI + � RSHUDWHG RQ + LV WKH VDPH DV + RSHUDWHG RQ D�
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,WHUDWLQJ WKH ERROHDQ YDOXHG IXQFWLRQ D�� �D+  +D� RYHU DOO D LQ *

7R FRQnUP WKH QRUPDOLW\� D VWXGHQW OHDUQV WR FKHFN LI WKH HTXDOLW\ �D+  +D�

KROGV RYHU DOO D LQ *�

6LQFH .LP KDG ZULWWHQ WKH VWDWHPHQW D+  +D LQ KHU UHVSRQVH WR 4XHVWLRQ ��D�

RQ WKH ZULWWHQ DVVHVVPHQW� WKH LQWHUYLHZHU DVNHG KHU WR H[SODLQ�

,� :KDW LV� ZHOO + LV FOHDU EHFDXVH WKH SUREOHP VD\V WKDW LV D VXEJURXS� :KDW LV D"

.LP� D LV DQ HOHPHQW LQ '��

,� $Q HOHPHQW LQ '�� JRRG� 2QH SDUWLFXODU HOHPHQW LQ '�"

.LP� 1R� , GRQ
W WKLQN VR�

,� 1R� ZKDW� ZKLFK HOHPHQW" %HFDXVH LW GRHVQ
W VD\ KHUH� LW MXVW VD\V D+  +D�

.LP� ,W FRXOG EH DQ\ HOHPHQW� ,I DQ\ HOHPHQW GRHV WKDW� LW LV JRLQJ WR EH QRUPDO�

7KXV� LQ KHU ODVW VWDWHPHQW� .LP PD\ EH H[SUHVVLQJ D ERROHDQ YDOXHG IXQFWLRQ

ZKRVH GRPDLQ LV '� �?DQ\ HOHPHQW�� DQG YDOXH LV WKH WUXWK RU IDOVLW\ RI WKH DVVHUWLRQ

D+  +D �?GRHV WKDW���

7KHPDWL]LQJ WKH SUHYLRXV VWHS LQWR D VFKHPD WKDW FDQ EH DSSOLHG LQ DQ\ VSHFLnF

VLWXDWLRQ�

*LO VWDWHV WKLV FOHDUO\ LQ GHVFULELQJ KRZ KH FKHFNHG WKDW D VXEJURXS LV QRUPDO�

*LO� 7R FKHFN LI WKLV LV D QRUPDO VXEJURXS� , RSHUDWH WKLV RQ WKDW HOHPHQW DQG SURGXFH
WKLV �D+�� :KDW , DP JRLQJ WR GR QRZ LV WR UHRUGHU WKHVH� DQG SXW WKLV RQH nUVW
ZKLFK PHDQV , DP JRLQJ WR GR WKLV SDUW RI WKH FRPSRVLWLRQ nUVW �+D�� 6R� DQG ZKDW
, DP GRLQJ LV FKHFNLQJ WR VHH LI WKDW DQVZHU LV WKH VDPH DV WKDW DQVZHU �D+  +D��
DQG LI WKLV LV WUXH LQ DOO FDVHV� WKHQ WKLV ZRXOG EH D QRUPDO VXEJURXS�

�1RWH WKDW KH PD\ RU PD\ QRW VWLOO WKLQN WKDW ?DOO FDVHV� UHIHUV WR + DQG QRW *��

$V ZLWK FRVHW PXOWLSOLFDWLRQ� WKHUH ZDV FRQIXVLRQ KHUH LQ SDVVLQJ IURP QRUPDOLW\

RI VXEJURXSV LQ =�� WR QRUPDOLW\ LQ '�� ,Q WKH IRUPHU FDVH� VWXGHQWV ZHUH JHQHUDOO\

DEOH WR EHJLQ DSSO\LQJ WKH GHnQLWLRQ DQG VDZ IDLUO\ TXLFNO\ WKDW LW ZRXOG DOZD\V ZRUN

EHFDXVH =�� LV FRPPXWDWLYH� ,Q SDVVLQJ WR '�� KRZHYHU� WKH VFKHPD EURNH GRZQ

FRPSOHWHO\ IRU PRVW VWXGHQWV�

,QWHUHVWLQJO\� WKHUH LV RQH H[DPSOH LQ ZKLFK LW ZHQW WKH RWKHU ZD\� +DO KDG GLpFXOW\

LQ FKHFNLQJ WKH QRUPDOLW\ RI K�L LQ =��� EXW HYHQWXDOO\ VXFFHHGHG� 6KRUWO\ WKHUHDIWHU�

KH ZDV DEOH WR KDQGOH QRUPDOLW\ LQ'� ZLWKRXW GLpFXOW\� $OWKRXJK� IRU PRVW VWXGHQWV�

VXFFHVV ZLWK =�� GLG QRW FDUU\ RYHU WR '�� +DO VHHPHG WR EH FRQVWUXFWLQJ VXpFLHQW

XQGHUVWDQGLQJ RI QRUPDOLW\ E\ ZRUNLQJ WKURXJK =�� LQ WKH LQWHUYLHZ� +H VHHPHG DEOH

WR VXEVHTXHQWO\ H[WHQG WKH FRQFHSW WR '� DV ZH WDONHG WR KLP�

,QWHUSUHWDWLRQV

,Q WKLV VHFWLRQ ZH VXPPDUL]H ZKDW ZH WKLQN PD\ EH JRLQJ RQ DV VWXGHQWV WU\ WR

OHDUQ JURXS FRQFHSWV� :H RQO\ FODLP WKDW WKH VWDWHPHQWV LQ WKLV VHFWLRQ DUH SODXVLEOH
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H[SODQDWLRQV RI WKH GDWD ZH KDYH JDWKHUHG� DQG DUH JHQHUDWHG ZLWK WKH KHOS RI RXU

WKHRUHWLFDO SHUVSHFWLYH DQG RXU RZQ NQRZOHGJH RI WKH PDWKHPDWLFV LQYROYHG� 2XU

PDLQ SXUSRVH LQ PDNLQJ DQ\ FRQFOXVLRQV DW DOO LV WR VXJJHVW SHGDJRJLFDO UHVSRQVHV

WKDW PD\ LPSURYH VWXGHQW OHDUQLQJ DERXW JURXSV�

,Q WKLV JURXS RI SDUWLFLSDQWV� WKH PDWKHPDWLFDO QRWLRQV RI JURXS DQG VXEJURXS

DSSHDUHG WR GHYHORS LQ D VRPHZKDW SDUDOOHO PDQQHU� ,W LV WKH FDVH WKDW IRU HDFK RI

WKHVH FRQFHSWV� D SV\FKRJHQHVLV FDQ EH SUHVHQWHG DV LI LW ZHUH DQ HVVHQWLDOO\ OLQHDU

GHYHORSPHQW� EXW DW PDQ\ SRLQWV RQH FRQFHSW VHHPV WR EH GHYHORSHG LQ FRQFHUW ZLWK

RWKHUV� 2IWHQ� SURJUHVV LQ XQGHUVWDQGLQJ RQH RI WKH FRQFHSWV DSSHDUV WR DZDLW GH�

YHORSPHQWV LQ WKH RWKHUV� 7KHUH DUH D QXPEHU RI VSHFLnF LQVWDQFHV LQ ZKLFK ZKDW LV

XQGHUVWRRG UHODWLYH WR RQH FRQFHSW ZDV XVHG LQ FRQVWUXFWLQJ QHZ XQGHUVWDQGLQJV RI

DQRWKHU�

,Q DGGLWLRQ� WKH VWXGHQWV WU\LQJ WR XQGHUVWDQG JURXSV DQG VXEJURXSV VHHP WR QHHG

WR PDNH XVH RI RWKHU PDWKHPDWLFDO FRQFHSWV� 7KH PRVW LPSRUWDQW RI WKHVH DUH WKH

FRQFHSW RI VHW DQG WKH FRQFHSW RI IXQFWLRQ�

,W LV SRVVLEOH WKDW WKH ZD\ LQ ZKLFK XQGHUVWDQGLQJV DSSHDU WR GHYHORS PLJKW GHSHQG

RQ WKH RUGHU LQ ZKLFK WKH OHDUQHU FRPHV WR LQWHUDFW ZLWK YDULRXV FRQFHSWV DQG H[SOLFLW

IHDWXUHV RI WKHVH LQWHUDFWLRQV� 7R KHOS FODULI\ WKLV SRVVLEOH UHODWLRQVKLS ZH LQFOXGH�

LQ WKH IROORZLQJ GLVFXVVLRQV RI VSHFLnF WRSLFV� VRPH EULHI FRPPHQWV DERXW KRZ WKH\

RFFXUUHG LQ WKH FRXUVH ZH DUH FRQVLGHULQJ�

*URXSV� 6HWV� DQG )XQFWLRQV

7KH GHYHORSPHQW RI WKH JURXS FRQFHSW DSSHDUV WR KDYH D YHU\ SULPLWLYH EHJLQQLQJ�

VHHPLQJO\ EDVHG HQWLUHO\ RQ WKH VWXGHQW
V FRQFHSWLRQ RI D VHW� $V WKH VWXGHQW JDLQV

H[SHULHQFH� KH RU VKH PD\ LQFOXGH D QXPEHU RI SURSHUWLHV WKDW WKLV VHW FDQ KDYH� $

ELQDU\ RSHUDWLRQ LV LQFOXGHG DPRQJ WKHVH SURSHUWLHV� EXW DW nUVW� WKHUH PD\ EH QR

GLmHUHQWLDWLRQ EHWZHHQ SURSHUWLHV�

:H VXJJHVW WKDW DQ LPSRUWDQW VWHS LQ WKH GHYHORSPHQW RFFXUV ZKHQ WKH VWXGHQW

VLQJOHV RXW WKH ELQDU\ RSHUDWLRQ DQG IRFXVHV RQ LWV IXQFWLRQ DVSHFW� 2I FRXUVH� D

PDWKHPDWLFDO UHTXLUHPHQW KHUH LV WKDW WKH VWXGHQW
V IXQFWLRQ FRQFHSW ZRXOG KDYH WR

HQFRPSDVV IXQFWLRQV RI WZR YDULDEOHV�

$SSDUHQWO\� WKH FRQFOXVLRQ RI WKLV GHYHORSPHQW LV WKH HQFDSVXODWLRQ RI WZR RE�

MHFWV� D VHW DQG D IXQFWLRQ �ELQDU\ RSHUDWLRQ� FRRUGLQDWHG LQ D SDLU ZKLFK PD\ EH

WKH VWXGHQW
V nUVW UHDO XQGHUVWDQGLQJ RI D JURXS� (YHQWXDOO\� WKLV ZLOO KDYH WR EH

UHFRQVWUXFWHG RQ D KLJKHU SODQH ZKLFK LQFOXGHV WKH FRQFHSW RI LVRPRUSKLVP� 7KHQ

WKH VWXGHQW FDQ FRPH WR XQGHUVWDQG D JURXS DV DQ HTXLYDOHQFH FODVV RI LVRPRUSKLF

SDLUV�

,Q WKH FRXUVH� WKH SDUWLFLSDQWV ZRUNHG ZLWK ELQDU\ RSHUDWLRQV IURP WKH EHJLQQLQJ�

7KH HPSKDVLV ZDV RQ WKH RSHUDWLRQ DQG QRW WKH GRPDLQ VHW ZKLFK LV H[SOLFLWO\ LQ�

WURGXFHG ODWHU DQG GLVFXVVHG VLPXOWDQHRXVO\ ZLWK WKH IXQFWLRQ RI WZR YDULDEOHV� 7KH

��



FRQFHSW RI JURXS LV LQWURGXFHG E\ SURYLGLQJ WKH VWXGHQWV ZLWK PDQ\ �FRPSXWHU� H[SH�

ULHQFHV ZLWK H[DPSOHV RI JURXSV DQG WHVWLQJ SURSHUWLHV DW WKH HQG RI ZKLFK WKH IRUPDO

GHnQLWLRQ LV LQWURGXFHG�

*URXSV DQG 6XEJURXSV

:H FDQ FRQMHFWXUH WKDW WKH FRQQHFWLQJ OLQN EHWZHHQ D JURXS DQG D VXEJURXS LV

WKH FRQFHSW RI IXQFWLRQ� $IWHU JRLQJ WKURXJK D QXPEHU RI GHYHORSPHQWDO VWDJHV� WKH

VWXGHQW
V FRQFHSW RI VXEJURXS PD\ EH VROLGO\ EDVHG RQ WKH QRWLRQ RI WKH UHVWULFWLRQ

RI D IXQFWLRQ WR D VXEVHW RI LWV GRPDLQ�

:H FDQ VHH D VWURQJ SDUDOOHOLVP LQ RXU SV\FKRJHQHVLV RI JURXS DQG VXEJURXS� )RU

H[DPSOH� ZKHQ WKH VWXGHQW
V FRQFHSWLRQ RI JURXS LV D VHW ZLWK DQ XQGLmHUHQWLDWHG

FROOHFWLRQ RI SURSHUWLHV� KH RU VKH PD\ WKLQN RI D VXEJURXS DV QRWKLQJ PRUH WKDQ D

VXEVHW RI HOHPHQWV DOO VKDULQJ D FRPPRQ SURSHUW\_RU DV WKH VXEVHW RI DOO HOHPHQWV

ZKLFK VDWLVI\ D FHUWDLQ FRQGLWLRQ� )RFXVLQJ RQ WKH ELQDU\ RSHUDWLRQ DV D IXQFWLRQ

DSSHDUV WR EH LPSRUWDQW IRU WKH GHYHORSPHQW RI ERWK FRQFHSWV�

$V ZLWK JURXSV WKH SDUWLFLSDQWV
 LQWURGXFWLRQ WR VXEJURXSV FDPH LQLWLDOO\ WKURXJK

FRPSXWHU H[SHULHQFHV ZLWK FRQVWUXFWLQJ H[DPSOHV DQG ZULWLQJ SURJUDPV WR WHVW SURS�

HUWLHV� 7KH IRUPDO GHnQLWLRQ XVHG ZDV VWDQGDUG DQG GRHV QRW H[SOLFLWO\ PHQWLRQ WKH

UHVWULFWLRQ RI D IXQFWLRQ RI WZR YDULDEOHV WR D VXEVHW�

&RQFHSWV /HDGLQJ WR 4XRWLHQW *URXSV

$JDLQ WKH SDUWLFLSDQWV
 LQWURGXFWLRQ WR WKH FRQFHSWV RI FRVHW� FRVHW SURGXFW� QRU�

PDOLW\ DQG TXRWLHQW JURXSV ZDV E\ PHDQV RI FRPSXWHU H[SHULHQFHV IROORZHG E\ GLV�

FXVVLRQ IROORZHG E\ IRUPDO GHnQLWLRQV� 7KHUH ZDV QR LQVWUXFWLRQ H[SOLFLWO\ UHODWHG WR

DQ\ DFWLRQ�SURFHVV�REMHFW�VFKHPD GHYHORSPHQW�

$V ZH LQGLFDWHG LQ WKH EHJLQQLQJ RI WKLV SDSHU� LW LV JHQHUDOO\ EHOLHYHG �DOWKRXJK

ZH GR QRW NQRZ RI DQ\ IRUPDO VWXGLHV� WKDW PRVW FROOHJH VWXGHQWV GR QRW VXFFHHG LQ

XQGHUVWDQGLQJ WKH FRQFHSW RI TXRWLHQW JURXS� ,QGHHG� PDMRU GLpFXOWLHV IRU VWXGHQWV

VHHP WR EHJLQ DSSHDULQJ ZLWK WKH LQWURGXFWLRQ RI FRVHWV� 7KLQJV JHW ZRUVH ZLWK QRU�

PDOLW\ DQG� ZKHQ LW EHFRPHV WLPH WR FRQVWUXFW TXRWLHQW JURXSV� D KLJK SHUFHQWDJH

RI VWXGHQWV DSSHDU WR EH ORVW DQG PD\ KDYH ?WXUQHG Rm� IURP WKH FRXUVH� 7KH VWX�

GHQWV LQ WKLV VWXG\ ZHUH QR H[FHSWLRQ� 7KHLU GLpFXOWLHV EHJDQ WR VKRZ RQ WKH ZULWWHQ

DVVHVVPHQWV DQG ZHUH HYHQ PRUH HYLGHQW LQ WKH LQWHUYLHZV� 7KH UHOHYDQW VFRUHV RQ

WKH ZULWWHQ DVVHVVPHQW DUH VXPPDUL]HG LQ 7DEOH , ZKLFK OLVWV WKH QXPEHUV RI VWX�

GHQWV ZKRVH UHVSRQVHV ZHUH PDWKHPDWLFDOO\ FRUUHFW� SDUWLDOO\ FRUUHFW RU LQFRUUHFW RQ

4XHVWLRQV � DQG � RI WKH ZULWWHQ DVVHVVPHQW�
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&RUUHFW 3DUWLDOO\ &RUUHFW ,QFRUUHFW

4XHVWLRQ ��D� �� � �
4XHVWLRQ ��E� �� � �
4XHVWLRQ ��F� �� � �
4XHVWLRQ ��G� �� � �
4XHVWLRQ ��D� � � �
4XHVWLRQ ��E� � � ��

7DEOH ,� 6FRUHV RQ &RVHWV� 1RUPDOLW\ DQG 4XRWLHQWV

2QH LQWHUHVWLQJ WKLQJ DERXW WKH SDUWLFLSDQWV
 UHVSRQVHV LV WKDW RQ 4XHVWLRQ � ZKLFK

KDV WR GR ZLWK DQ HDV\� FRPPXWDWLYH JURXS =��� WKHLU UHVXOWV DUH QRW WRR EDG� 0RVW

VWXGHQWV FRXOG ZRUN ZLWK WKH FRVHWV� DQG IRUP WKH TXRWLHQW JURXS �QRUPDOLW\ LV QRW

DQ LVVXH KHUH�� %XW WKH VFRUHV GURSSHG GUDPDWLFDOO\ ZLWK WKH KDUGHU JURXS '�� 2QO\

DERXW RQH IRXUWK RI WKH VWXGHQWV FRXOG nQG ERWK D QRUPDO VXEJURXS DQG D QRQ�QRUPDO

RQH DQG PRVW RI WKHP ZHUH FRPSOHWHO\ ORVW LQ FRQVWUXFWLQJ WKH TXRWLHQW JURXS� HYHQ

ZKHQ WKH\ FRXOG nQG D QRUPDO VXEJURXS�

7KH LQWHUYLHZV SURYLGHG D IXUWKHU LQGLFDWLRQ RI WKH GLpFXOW\ WKDW WKH VWXGHQWV KDG

ZLWK QRUPDOLW\ DQG TXRWLHQW JURXSV LQ WKH FRQWH[W RI '�� )LYH RI WKH �� LQWHUYLH�

ZHHV PDGH H[SOLFLW VWDWHPHQWV VXFK DV ?, GRQ
W NQRZ ZKDW D QRUPDO VXEJURXS LV� RU

?QRUPDOLW\ PHDQV WKDW LW LV FRPPXWDWLYH�

,W PD\ EH WKDW ODFN RI XQGHUVWDQGLQJ RI QRUPDOLW\ SUHYHQWV VWXGHQWV IURP EHJLQQLQJ

WR WKLQN DERXW FRVHW RSHUDWLRQV DQG TXRWLHQW JURXSV LQ WKH QRQ�FRPPXWDWLYH FDVH�

1RWH WKDW� DOWKRXJK PDWKHPDWLFDOO\ D VXEJURXS PXVW EH QRUPDO LQ RUGHU IRU WKH

TXRWLHQW JURXS WR H[LVW� WKHUH LV QRWKLQJ WR SUHYHQW D VWXGHQW IURP FRQVWUXFWLQJ� VD\�

OHIW FRVHWV DQG VWDUWLQJ WR IRUP D WDEOH RI FRVHW RSHUDWLRQV� 7KH RSHUDWLRQ EHWZHHQ WZR

FRVHWV $� % LV GHnQHG E\ WDNLQJ $% WR EH WKH VHW RI DOO SURGXFWV [\ RI WZR HOHPHQWV

[� \� ZLWK [ WDNHQ IURP $ DQG \ WDNHQ IURP %� 7KH UHVXOW PD\ QRW DOZD\V EH D

FRVHW DQG WKXV FORVXUH EHFRPHV DQ LVVXH DQG WKH JURXS D[LRPV PD\ QRW EH VDWLVnHG�

$OWKRXJK VXFK PDWWHUV ZHUH GLVFXVVHG LQ WKH FRXUVH� WKHVH VWXGHQWV� DIWHU VWUXJJOLQJ

ZLWK QRUPDOLW\� WHQGHG QRW WR JR RQ DQG WU\ WR PDNH WKLV FRQVWUXFWLRQ�

'LpFXOW\ ZLWK QRUPDOLW\ PD\ QRW� KRZHYHU� EH WKH HQWLUH VWRU\� 2I WKH � VWXGHQWV

ZKR DSSHDUHG WR XQGHUVWDQG WKLV FRQFHSW� RQO\ RQH VHHPHG FRPIRUWDEOH LQ FRQVWUXFW�

LQJ WKH TXRWLHQW JURXS DQG WZR RWKHUV ZHUH DEOH WR GR LW RQO\ ZLWK FRQVLGHUDEOH

SURPSWLQJ�

,Q LQWHUYLHZLQJ WKHVH VWXGHQWV� ZH ZHUH DEOH WR LGHQWLI\ ZKDW DSSHDUV WR EH IDLUO\

FOHDU VWHS�ZLVH GHYHORSPHQWV RI WKH FRQFHSWV RI FRVHW DQG FRVHW RSHUDWLRQV� :KHQ

WKHVH DUH GHVFULEHG LQ WHUPV RI WKH FRQVWUXFWLRQ RI DFWLRQV� SURFHVVHV� DQG REMHFWV�

D PDMRU LVVXH LQ WKLV SV\FKRJHQHVLV DSSHDUV WR EH WKH HQFDSVXODWLRQ RI WKH SURFHVV

RI IRUPLQJ FRVHWV LQWR REMHFWV ZKLFK DUH WR EH WKH HOHPHQWV RI WKH TXRWLHQW JURXS�

$JDLQ� WKH VWXGHQW
V FRQFHSW RI IXQFWLRQ DSSHDUV WR EH QHHGHG� EXW FRQIXVLRQ VHHPV

WR KDYH RFFXUUHG ZKHQ KH RU VKH PDGH DQ DWWHPSW WR FRQVWUXFW D ELQDU\ RSHUDWLRQ RQ

��



FRVHWV EHIRUH EHLQJ DEOH WR PDQLSXODWH WKHVH FRVHWV DV REMHFWV� $Q LQWHUHVWLQJ SRLQW

LV WKDW LQ VRPH FDVHV� IRUPDWLRQ RI D FRVHW GLG QRW JXDUDQWHH WKDW WKH VWXGHQW FRXOG

GHDO ZLWK WKLV VHW DV DQ REMHFW� 7KLV VXJJHVWV WKDW WKH VWXGHQW
V FRQFHSWLRQ RI VHWV

PD\ QRW KDYH EHHQ DGHTXDWH�

:H ZHUH DOVR DEOH WR LGHQWLI\ VRPH VSHFLnF PLVFRQFHSWLRQV WKDW DURVH� SDUWLFXODUO\

LQ FRQQHFWLRQ ZLWK WKH FRQFHSW RI QRUPDOLW\� 7KHUH ZDV D WHQGHQF\ WR FRQIXVH QRU�

PDOLW\ DQG FRPPXWDWLYLW\� $OVR� VWXGHQWV DSSHDUHG WR EH XQFOHDU DERXW WKH UHODWLRQ

EHWZHHQ WKH SURSHUW\ RI D VXEJURXS EHLQJ QRUPDO DQG WKH TXHVWLRQ RI ZKHWKHU WKH

FRVHW RSHUDWLRQ VDWLVnHV WKH JURXS SURSHUWLHV�

&RPSOH[LW\ RI 8QGHUVWDQGLQJ

,W LV FOHDU IURP RXU LQWHUYLHZ WUDQVFULSWV WKDW DQ LQGLYLGXDO
V XQGHUVWDQGLQJ RI

WKH HOHPHQWDU\ FRQFHSWV FRQQHFWHG ZLWK PDWKHPDWLFDO JURXSV LV TXLWH FRPSOH[� 7KH

YDULHW\ RI LQWHUSUHWDWLRQV� WKH HUURUV� WKH PLVFRQFHSWLRQV� WKH GLpFXOWLHV LQ SDVVLQJ

IURP PRGXODU JURXSV WR SHUPXWDWLRQV JURXSV� WKH QRQ�OLQHDULW\ RI GHYHORSPHQW RI

WKHVH FRQFHSWV LQ DQ LQGLYLGXDO
V PLQG _ DOO WKHVH VWXGHQW UHDFWLRQV DWWHVW WR WKH IDFW

WKDW FRQVWUXFWLQJ DQ XQGHUVWDQGLQJ RI HYHQ WKH YHU\ EHJLQQLQJV RI DEVWUDFW DOJHEUD

LV D PDMRU HYHQW LQ WKH FRJQLWLYH GHYHORSPHQW RI D PDWKHPDWLFV VWXGHQW� 7KLV LV

HVSHFLDOO\ WUXH LI� DV LV RIWHQ WKH FDVH� DEVWUDFW DOJHEUD LV RQH RI WKH nUVW FRXUVHV D

VWXGHQW HQFRXQWHUV ZKLFK LV QRW GRPLQDWHG E\ PHPRUL]LQJ IRUPXODV DQG LPLWDWLQJ

WKH VROXWLRQV RI VHW�SLHFH SUREOHPV�

7KLV FRPSOH[LW\ VKRXOG QRW EH VXUSULVLQJ LQ OLJKW RI ZKDW KDV EHHQ IRXQG E\ RWKHU

UHVHDUFKHUV LQYHVWLJDWLQJ PXFK OHVV VRSKLVWLFDWHG PDWKHPDWLFDO WRSLFV DQG HYHQ LQ

DUHDV FRPSOHWHO\ XQUHODWHG WR PDWKHPDWLFV�

)RU H[DPSOH� 6FKRHQIHOG HW DO� ���� DQG .DSXW� ���� KDYH VKRZQ KRZ FRPSOH[

DUH WKH YHU\ VLPSOH PDWKHPDWLFDO FRQFHSWV RI VORSH DQG OLQHDU IXQFWLRQ LQ WKH PLQG

RI D VWXGHQW� 3LDJHW� ���� KDV VWXGLHG DW WKH OHQJWK WKH SV\FKRJHQHVLV RI WKHVH

SDUWLFXODU FRQFHSWV DQG DJDLQ ZH VHH WKDW WKH GHYHORSPHQW LV ORQJ� ODERULRXV� DQG PD\

EH FKDUDFWHUL]HG E\ PLVXQGHUVWDQGLQJV DQG QRQOLQHDULW\� :H VKRXOG H[SHFW WKLQJV WR

EH HYHQ PRUH FRPSOLFDWHG ZKHQ WKH PDWKHPDWLFV EHFRPHV PRUH DGYDQFHG�

6WXGHQW (UURUV DQG 0LVFRQFHSWLRQV

5HVHDUFKHUV LQ PDWKHPDWLFV HGXFDWLRQ� VXFK DV )HUULQL�0XQG\ 	 *DXGDUG� ����

KDYH VXJJHVWHG WKDW WKH PLVWDNHV VWXGHQWV PDNH FDQ SURYLGH ZLQGRZV WKURXJK ZKLFK

ZH FDQ REVHUYH WKH LQQHU ZRUNLQJV RI D VWXGHQW
V PLQG DV KH RU VKH HQJDJHV LQ WKH

OHDUQLQJ SURFHVV� 6HYHUDO OHDUQLQJ WKHRULHV LQFRUSRUDWH LQWHUSUHWDWLRQV RI HUURUV� )RU

H[DPSOH� WKH QRWLRQ RI HSLVWHPRORJLFDO REVWDFOHV LQWURGXFHG E\ %DFKHODUG� ���� �VHH
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DOVR 6LHUSLtQVND� ����� VXJJHVWV WKDW WKHVH HUURUV PD\ UHSUHVHQW VWDJHV WKURXJK ZKLFK

D OHDUQHU PXVW SDVV� DQG WKDW UDWKHU WKDQ HOLPLQDWH WKHP� ZH FDQ RQO\ KHOS D VWXGHQW

DYRLG JHWWLQJ VWXFN� 6LPLODUO\� WKH JHQHUDO WKHRU\ RI 3LDJHW� ���� LQFOXGHV WKH LGHD

WKDW FRQFHSWV DUH FRQVWUXFWHG DW D OHYHO WKDW LV DGHTXDWH IRU GHDOLQJ ZLWK D OHDUQHU
V

FXUUHQW PDWKHPDWLFDO HQYLURQPHQW� EXW WKDW ZKHQ QHZ SKHQRPHQD DUH FRQIURQWHG�

LW LV QHFHVVDU\ WR UHFRQVWUXFW FRQFHSWV RQ D KLJKHU OHYHO� 7KXV� LI WKH UHFRQVWUXFWLRQ

LV GHOD\HG� D VWXGHQW
V FRQFHSWLRQ RI VRPH PDWKHPDWLFDO QRWLRQ PD\ EH DGHTXDWH DW

RQH OHYHO� EXW HUURQHRXV DW DQRWKHU�

:H WHQG WR DJUHH ZLWK WKLV PRUH SRVLWLYH YLHZ RI HUURUV� 2XU REVHUYDWLRQV KHUH

SURYLGH VRPH VXSSRUW IRU WKH UROH HUURUV DQG PLVFRQFHSWLRQV FDQ SOD\ LQ VXJJHVWLQJ

PRUH SRVLWLYH DQG DFFHSWLQJ UHVSRQVHV WR KHOS LPSURYH OHDUQLQJ� )RU H[DPSOH� LQ

FRQVWUXFWLQJ WKH FRQFHSW RI VXEJURXS� LW LV LPSRUWDQW IRU D VWXGHQW WR FRPSDUH WKH

HOHPHQWV RI WZR JURXSV DQG FKHFN ZKHWKHU WKH HOHPHQWV RI RQH DUH DOO LQFOXGHG DV

HOHPHQWV RI WKH RWKHU� ,W LV QRW VXUSULVLQJ� WKHQ� WKDW VRPH VWXGHQWV ZLOO MXPS WR WKH

FRQFOXVLRQ WKDW RQH JURXS LV D VXEJURXS RI DQRWKHU EDVHG RQ WKH REVHUYDWLRQ WKDW

WKH HOHPHQWV RI RQH JURXS DUH LQFOXGHG LQ WKH RWKHU� :H VXJJHVW WKDW WKLV ?HUURU�

FDQ EH VHHQ DV DQ LQWHUPHGLDWH VWDJH LQ WKH OHDUQLQJ SURFHVV� 7KH QHHG WKHQ LV QRW

WR GLVDEXVH WKH VWXGHQW RI WKLV LGHD EXW WR KHOS KHU RU KLP SURJUHVV EH\RQG LW E\

FRQVLGHULQJ WKH JURXS RSHUDWLRQ DV ZHOO DV VHW PHPEHUVKLS�

0RUH JHQHUDOO\� FRQVLGHU WKH GHYHORSPHQWDO VWHSV WKDW ZH KDYH XVHG WR GHVFULEH

KRZ YDULRXV WRSLFV DUH EHLQJ OHDUQHG� 2Q WKH RQH KDQG� LW VHHPV HQWLUHO\ UHDVRQDEOH

WR SDVV WKURXJK WKHVH VHTXHQFHV� 2Q WKH RWKHU KDQG� D VWXGHQW ZKR KDSSHQV WR EH

DW D SDUWLFXODU VWDJH �RWKHU WKDQ WKH ?ODVW�� PD\ VHHP WR KDYH D PLVFRQFHSWLRQ LI

KH RU VKH LV WU\LQJ WR GHDO ZLWK D VLWXDWLRQ WKDW UHTXLUHV FRQVWUXFWLRQ RI WKH QH[W

VWHS� 6XFK D VLWXDWLRQ PD\ EH TXLWH KHDOWK\ DQG SURGXFWLYH� $JDLQ� ZKDW LV WR EH

DYRLGHG LV D VWXGHQW JHWWLQJ VWRSSHG DW DQ LQWHUPHGLDWH GHYHORSPHQWDO VWDJH� 7KLV

FHUWDLQO\ DSSHDUV WR KDSSHQ� DQG ZKHQ LW GRHV� LW UHDOO\ LV D GLpFXOW\ WKDW QHHGV WR

EH RYHUFRPH�

3HGDJRJLFDO 6XJJHVWLRQV

)RU PDQ\ VWXGHQWV� WKHLU HDUO\ PDWKHPDWLFDO FDUHHU FRQVLVWV RI OHDUQLQJ DOJRULWKPV

WR VROYH UHSHWLWLYH SUREOHPV� :LWK DEVWUDFW DOJHEUD� WKH DEUXSW FKDQJH LQ PDWK�

HPDWLFDO VW\OH IURP OHDUQLQJ DOJRULWKPV WR XQGHUVWDQGLQJ FRQFHSWV DQG WKH RYHUDOO

FRPSOH[LW\ RI WKH VXEMHFW LPSO\ WKDW WKLV FRXUVH� DERYH DOO� LV QRW OLNHO\ WR VXFFHHG

LI WDXJKW LQ D WUDGLWLRQDO PDQQHU� ,QGHHG� LW PD\ EH WKH FDVH WKDW DEVWUDFW DOJHEUD

LV QRW YHU\ VXFFHVVIXO DW PRVW XQLYHUVLWLHV� $OWKRXJK WKHUH DUH QR VWXGLHV� DQHFGRWDO

HYLGHQFH WHQGV WR VXSSRUW WKLV VXSSRVLWLRQ� 7KXV� ZH KDYH D VLWXDWLRQ LQ ZKLFK LW

PD\ EH LPSRUWDQW WR FRQVLGHU DOWHUQDWLYH� LQQRYDWLYH LQVWUXFWLRQDO VWUDWHJLHV�

,Q WKLV nQDO VHFWLRQ ZH FRQVLGHU WKH TXHVWLRQ RI SHGDJRJLFDO VWUDWHJLHV LQ OLJKW
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RI WKH REVHUYDWLRQV LQ WKLV SDSHU DQG UHODWHG ZRUN UHSRUWHG LQ WKH OLWHUDWXUH� 2XU

SUHVHQW ZRUN KDV QRW \HW SURJUHVVHG WR WKH SRLQW ZKHUH ZH FDQ GR DQ\WKLQJ PRUH

WKDQ PDNH D IHZ JHQHUDO VXJJHVWLRQV� )XWXUH VWXGLHV DQG WKHLU UHSRUWV ZLOO QHHG WR

GLVFXVV DFWXDO GHVLJQ DQG LPSOHPHQWDWLRQ RI LQVWUXFWLRQDO VWUDWHJLHV DV ZHOO DV WU\ WR

FRPH WR FRQFOXVLRQV DERXW WKHLU HmHFWLYHQHVV�

*RLQJ WKURXJK WKH $FWLRQ�3URFHVV�2EMHFW�6FKHPD VWHSV

2QFH RQH KDV DQ LGHD RI KRZ FRQFHSWV PD\ EH OHDUQHG� WKH TXHVWLRQ EHFRPHV KRZ

WKH RUGHU RI LQVWUXFWLRQ VKRXOG UHODWH WR VXFK D SDWK RI FRJQLWLYH GHYHORSPHQW� :H

ZRXOG OLNH WR HPSKDVL]H WKDW ZH DUH QRW VXJJHVWLQJ WKDW WKH FRQFHSWV FRQVLGHUHG

LQ WKLV SDSHU EH WDXJKW LQ D OLQHDU VHTXHQFH FRUUHVSRQGLQJ WR WKH GHVFULSWLRQV RI

GHYHORSPHQW ZH KDYH RmHUHG� 7KH OLQHDU QDWXUH RI RXU SUHVHQWDWLRQ LV D FRQYHQLHQFH

ZH KDYH DGRSWHG LQ SURGXFLQJ D ZULWWHQ GRFXPHQW� :H GR EHOLHYH WKDW WKH SDWKV

ZH KDYH GHVFULEHG PD\ JHQHUDOO\ EH IROORZHG LQ WKH VHQVH WKDW HDFK RI WKH VWHSV DUH

WDNHQ DQG VRPHWKLQJ OLNH WKH RUGHU JLYHQ FDQ EH GLVFHUQHG� +RZHYHU WKH PRYHPHQW LV

DOPRVW VXUHO\ QRW OLQHDU� 2QH JRDO RI UHVHDUFK VKRXOG EH WR nQG ZD\V WR DFFRPPRGDWH

WKLV QRQOLQHDU PRYHPHQW LQ SHGDJRJ\� :H FRQVLGHU WKLV LVVXH IXUWKHU LQ WKH VHFWLRQ�

)LQGLQJ $OWHUQDWYHV WR /LQHDU 6HTXHQFLQJ� ,Q WKLV VHFWLRQ ZH FRQVLGHU WKH SUREOHP RI

LQGLYLGXDO VWHSV�

+RZ FDQ ZH JHW VWXGHQWV WR WDNH D VSHFLnF VWHS LQ WKH GHYHORSPHQW RI D JLYHQ FRQ�

FHSW" ,Q SDUWLFXODU� ZKDW PHWKRGV FDQ EH XVHG WR KHOS VWXGHQWV WR LQWHULRUL]H DFWLRQV�

WR FRQVWUXFW SURFHVVHV� WR UHYHUVH SURFHVVHV� WR FRRUGLQDWH SURFHVVHV� WR FRQVWUXFW RWKHU

SURFHVVHV� WR HQFDSVXODWH SURFHVVHV� WR FRQVWUXFW REMHFWV� DQG WR WKHPDWL]H FROOHFWLRQV

RI SURFHVVHV DQG REMHFWV LQWR VFKHPDV"

,Q PDQ\ SODFHV� 3LDJHW KDV HPSKDVL]HG WKDW WKH PDMRU FRQVWUXFWLRQV LQ FRJQLWLYH

GHYHORSPHQW FDQQRW EH DFFHOHUDWHG E\ HGXFDWLRQ �3LDJHW� ������ EXW LW LV SRVVLEOH WR

HQKDQFH WKH H[SHULHQWLDO EDVH RI VWXGHQWV WR HQULFK WKH GHYHORSPHQWV WKDW GR WDNH

SODFH �,QKHOGHU HW DO� ������ 6IDUG� ���� KDV GLVFXVVHG WKH H[FHSWLRQDO GLpFXOW\ RI

JHWWLQJ VWXGHQWV WR FRQVWUXFW REMHFWV RXW RI SURFHVVHV DQG HYHQ VXJJHVWV WKH SRVVLELOLW\

WKDW ZKDW ZH DUH FDOOLQJ HQFDSVXODWLRQ PD\ EH EH\RQG WKH DELOLW\ RI VRPH VWXGHQWV�

2Q WKH RWKHU KDQG� ZH KDYH H[SHULHQFHG D FHUWDLQ DPRXQW RI VXFFHVV LQ GHVLJQLQJ

FRPSXWHU DFWLYLWLHV WR GLUHFWO\ IRVWHU VWXGHQWV
 FRQVWUXFWLQJ SURFHVVHV DQG REMHFWV DQG

WR KHOS WKHP PRYH DORQJ SDWKV VXJJHVWHG E\ UHVHDUFK VLPLODU WR WKH SUHVHQW VWXG\

�$\UHV HW DO� ����� %UHLGHQEDFK HW DO� ����� 'XELQVN\� ����� LQ SUHVV�� 7KHUHIRUH ZH

ZRXOG SURSRVH D VLPLODU DSSURDFK IRU KHOSLQJ VWXGHQWV XQGHUVWDQG JURXSV�

,Q WKH FDVH RI WKHPDWL]LQJ D FROOHFWLRQ RI SURFHVVHV DQG REMHFWV LQWR D JHQHUDO

VFKHPD� ZH IHHO WKDW DQ HVVHQWLDO UHTXLUHPHQW LV WKDW VWXGHQWV UHoHFW RQ WKH DFWLRQV

WKH\ DUH SHUIRUPLQJ� :RUNLQJ WRJHWKHU LQ FRRSHUDWLYH WHDPV� HVSHFLDOO\ ZKHQ VWXGHQWV

DUH WDONLQJ DERXW KRZ WR LPSOHPHQW VSHFLnF PDWKHPDWLFDO FRQFHSWV RQ WKH FRPSXWHU�
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FDQ SURYLGH RSSRUWXQLWLHV IRU GLVFXVVLRQ DQG UHoHFWLRQ�

0LVFRQFHSWLRQV DQG *HWWLQJ 6WXFN

+RZ FDQ ZH KHOS VWXGHQWV DYRLG PLVFRQFHSWLRQV DQG HUURUV VXFK DV WKRVH GLVFXVVHG

LQ WKLV SDSHU� RU DW WKH YHU\ OHDVW UHFRJQL]H WKDW WKH\ KDYH IDOOHQ LQWR WKHP"

,Q RXU YLHZ� WKH ?DQWLGRWH� WR D PLVFRQFHSWLRQ LV D GLVHTXLOLEUDWLQJ FRQWUDGLFWLRQ

EHWZHHQ D FRQFHSWLRQ DQG H[SHULHQFH� 8QIRUWXQDWHO\� VLQFH RQH WHQGV WR LQWHUSUHW

H[SHULHQFH DFFRUGLQJ WR RQH
V NQRZOHGJH �LQFOXGLQJ PLVFRQFHSWLRQV�� DQ LQGLYLGXDO

FDQ RIWHQ DSSHDU WR LJQRUH VXFK FRQWUDGLFWLRQV�

$JDLQ� ZH VXJJHVW WHDP ZRUN DQG FRPSXWHU DFWLYLWLHV� 6WXGHQWV VHHP WR EH PRUH

OLNHO\ WR WKLQN VHULRXVO\ DERXW �UDWKHU WKDQ MXVW DFFHSW� FRQWUDGLFWLRQV SUHVHQWHG E\

WKHLU SHHUV WKDQ WKRVH SUHVHQWHG E\ WKHLU WHDFKHUV �9LGDNRYLF� ������ $V IRU WKH

FRPSXWHU� LW DSSHDUV WR KDYH PXFK PRUH SRZHU WR VKDNH XS D VWXGHQWV
 WKRXJKW

SURFHVVHV WKDQ GRHV DQ\ KXPDQ�

5HJDUGLQJ WKH ODWWHU� ZH FDQ RmHU RQH SLHFH RI DQHFGRWDO HYLGHQFH IURP D FRXUVH

LQ HOHPHQWDU\ GLVFUHWH PDWKHPDWLFV� 6WXGHQWV DOZD\V KDYH GLpFXOW\ DFFHSWLQJ WKH

LGHD WKDW WKH ERROHDQ YDOXH RI 3  � 4 LV WUXH ZKHQ 3 DQG 4 DUH ERWK IDOVH� 2XU

H[SHULHQFH LQ XVLQJ FRPSXWHUV LQ 'LVFUHWH 0DWKHPDWLFV �%D[WHU HW DO� ����� LV WKDW

ZKHQ VXFK DQ H[SUHVVLRQ LV HQWHUHG LQ WKH FRPSXWHU DQG LW UHWXUQV WKH YDOXH WUXH� WKH

VWXGHQW LV PRUH OLNHO\ WR JR WKURXJK D OHDUQLQJ GLVHTXLOLEUDWLRQ�UHHTXLOLEUDWLRQ F\FOH

WKDQ ZKHQ VXFK DQ DVVHUWLRQ LV SUHVHQWHG LQ FODVV�

0HHWLQJ 3UHUHTXLVLWHV

:H IHHO TXLWH nUPO\ WKDW VWXGHQWV
 FRQFHSWLRQV RI VHWV DQG IXQFWLRQV SOD\ DQ LP�

SRUWDQW UROH LQ OHDUQLQJ WKH JURXS FRQFHSWV ZH KDYH FRQVLGHUHG� :H EHOLHYH WKDW

WKHUH DUH VHYHUDO HVVHQWLDO UHTXLUHPHQWV KHUH� 6WXGHQWV PXVW XQGHUVWDQG VHWV� QRW

RQO\ DV SURFHVVHV �RI SXWWLQJ HOHPHQWV WRJHWKHU�� EXW DV REMHFWV ZKLFK FDQ WKHPVHOYHV

EH HOHPHQWV RI VHWV DQG FDQ EH DFWHG XSRQ E\ IXQFWLRQV� 6WXGHQWV PXVW XQGHUVWDQG

IXQFWLRQV DV SURFHVVHV _ LQ SDUWLFXODU� WKH UHVWULFWLRQ RI WKH IXQFWLRQ
V SURFHVV WR D

VXEVHW RI LWV GRPDLQ _ LQ RUGHU WR EH DEOH WR FRQVWUXFW WKH LGHD RI WKH RSHUDWLRQ

LQGXFHG E\ D JURXS RQ D VXEVHW� 6WXGHQWV PXVW FRQVWUXFW WKHLU XQGHUVWDQGLQJ RI

SURSHUWLHV RI IXQFWLRQV VXFK DV RQH�WR�RQH DQG RQWR LQ RUGHU WR ZRUN ZLWK SHUPXWD�

WLRQV� )LQDOO\� LQ RUGHU WR VWXG\ H[DPSOHV RI JURXSV VXFK DV SHUPXWDWLRQ JURXSV DQG

DXWRPRUSKLVP JURXSV� VWXGHQWV PXVW EH DEOH WR HQFDSVXODWH WKH SURFHVV RI D IXQFWLRQ

LQ RUGHU WR VHH LW DV DQ REMHFW�

6WXGHQWV ZKR KDYH QRW FRQVWUXFWHG UHODWLYHO\ SRZHUIXO FRQFHSWLRQV RI VHWV DQG

IXQFWLRQV PD\ KDYH D JUHDW GHDO RI WURXEOH ZLWK PDQ\ JURXS FRQFHSWV� 7KLV PD\ VXJ�

JHVW WKDW FDUH VKRXOG EH WDNHQ WR VHH WKDW WKHVH SUHUHTXLVLWHV DUH PHW� HLWKHU EHIRUH
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WKH FRXUVH EHJLQV� DW WKH EHJLQQLQJ RI WKH FRXUVH� EHIRUH JURXS WKHRU\ LV VWXGLHG� RU

LQWHUZLQHG ZLWK WKH HDUO\ VWXG\ RI JURXS FRQFHSWV�

2XU VXJJHVWLRQ RI DQ HPSKDVLV RQ D VWURQJ IRXQGDWLRQ RI VHW DQG IXQFWLRQ FRQ�

FHSWV LV EDVHG RQ RXU LQWHUSUHWDWLRQV RI WKH REVHUYDWLRQV LQ WKLV SDSHU DQG RQ RQH

PDWKHPDWLFDO IRUPXODWLRQ RI WKH JURXS FRQFHSW� 7KHUH DUH� KRZHYHU� RWKHU ZD\V RI

WKLQNLQJ DERXW JURXSV DQG LW FRXOG WXUQ RXW WKDW WKHVH VXJJHVW DOWHUQDWLYH HPSKDVHV

IRU EXLOGLQJ IRXQGDWLRQV�

)LQGLQJ $OWHUQDWLYHV WR /LQHDU 6HTXHQFLQJ

0DQ\ \HDUV DJR� -HURPH %UXQHU SURSRVHG� IRU PDWKHPDWLFV FXUULFXOD� WKDW D VSL�

UDO FXUULFXOXP VKRXOG UHSODFH WKH VLPSOH� EXW VLPSOLVWLF OLQHDU VHTXHQFH LQ ZKLFK D

FRPSOH[ WRSLF LV EURNHQ XS LQWR D ORJLFDOO\ FRKHUHQW VHTXHQFH RI VPDOO XQLWV� 6WDUWLQJ

ZLWK WKH SURSRVLWLRQ WKDW ?DQ\ WRSLF FDQ EH WDXJKW LQ DQ LQWHOOHFWXDOO\ KRQHVW PDQQHU�

DW DQ\ DJH�� %UXQHU VXJJHVWHG WKDW IXOO�EORZQ PDWKHPDWLFDO FRQFHSWV EH WDXJKW DW

YHU\ HDUO\ DJHV� DOEHLW LQ QDLYH IRUPV� 7KHQ� LQ VXEVHTXHQW \HDUV� WKH WRSLFV VKRXOG

EH UHYLVLWHG DQG FRQVLGHUHG UHSHDWHGO\ DW VXFFHVVLYHO\ KLJKHU OHYHOV RI VRSKLVWLFDWLRQ

�%UXQHU� ������ 7KLV SKLORVRSK\ ZDV RQH RI WKH GULYLQJ SULQFLSOHV RI WKH ?QHZ PDWK�

FXUULFXOXP�

:H EHOLHYH YHU\ VWURQJO\ WKDW DQ DOWHUQDWLYH WR OLQHDU VHTXHQFLQJ PXVW EH IRXQG�

0DQ\ VWXGHQWV GR FRPH WR DEVWUDFW DOJHEUD FRXUVHV ZLWKRXW VWURQJ FRQFHSWLRQV RI

IXQFWLRQV DQG VRPH DUH HYHQ LOO�HTXLSSHG WR GHDO ZLWK VHWV� 3HUKDSV DEVWUDFW DOJHEUD

LV ZKHUH WKH\ DUH VXSSRVHG WR VWUHQJWKHQ WKHLU FRQFHSWLRQV RI WKHVH WRSLFV� -XVW DV

JHQHUDOV VHHP WR DOZD\V SODQ WR nJKW WKH SUHYLRXV ZDU� VWXGHQWV DSSHDU WR DOZD\V EH

OHDUQLQJ WKH PDWHULDO RI WKH SUHYLRXV FRXUVH� ,W PD\ QRW EH VR EDG LI ZH FDQ DUUDQJH

PDWWHUV VR WKDW D VWXGHQW LV QR ZRUVH WKDQ ?Rm E\ RQH�� WKURXJKRXW KHU RU KLV VFKRRO

OLIH�

:H IHHO� KRZHYHU� WKDW HYLGHQFH RI KRZ SHRSOH OHDUQ PDWKHPDWLFV IURP WKLV DQG

RWKHU VWXGLHV VXJJHVWV WKDW %UXQHU
V VSLUDO FXUULFXOXP PD\ QRW EH WKH ODVW ZRUG RQ WKH

VXEMHFW� )RU H[DPSOH� LQ DOO RI WKH YDULRXV H[FHUSWV ZH KDYH JLYHQ IURP WKH VWXGHQW

.LP� RQH FDQ VHH WKDW WKLV LQGLYLGXDO DSSHDUV WR EH� GXULQJ D YHU\ VKRUW SHULRG �MXVW

D IHZ GD\V DW PRVW� DW VHYHUDO GLmHUHQW OHYHOV RI GHYHORSPHQW VLPXOWDQHRXVO\� 1HLWKHU

D OLQHDU QRU VSLUDO VHTXHQFH PD\ EH DSSURSULDWH IRU VXFK D VWXGHQW�

7KH LVVXH LV QRW MXVW D TXHVWLRQ RI SUHUHTXLVLWHV� :H KDYH VHHQ KRZ VWXGHQWV PD\

VLPXOWDQHRXVO\ EH FRQVWUXFWLQJ WKHLU XQGHUVWDQGLQJ RI JURXSV DQG VXEJURXSV� 7KLV

PDNHV QR VHQVH ORJLFDOO\� <RX FDQ
W NQRZ ZKDW D VXEJURXS LV XQWLO \RX NQRZ ZKDW D

JURXS LV� 3HUKDSV QRW� 3HUKDSV� RQH EHJLQV ZLWK DQ LQFRPSOHWH XQGHUVWDQGLQJ RI WKH

FRQFHSW RI JURXS� ZLWK VRPH VROLG PDWKHPDWLFDO NQRZOHGJH� VRPH PLVFRQFHSWLRQV�

DQG PDQ\ JDSV� 7KHQ� LQ WU\LQJ WR PDNH VHQVH RXW RI H[DPSOHV DQG SURSHUWLHV RI

��



VXEJURXSV �DSSHDULQJ LQ DQ HQYLURQPHQW FRQVWUXFWHG E\ WKH WHDFKHU�� WKH VWXGHQW

HQKDQFHV KHU RU KLV FRQFHSW RI JURXS� 7KLV FRQWLQXHV ZLWK LVRPRUSKLVP� QRUPDOLW\�

TXRWLHQW JURXS� DQG VR RQ�

2QH DOWHUQDWLYH WKDW KDV EHHQ VXJJHVWHG LV FDOOHG OHDUQLQJ E\ VXFFHVVLYH UHnQH�

PHQW� D PHWKRG FRPPRQ LQ VRIWZDUH GHYHORSPHQW �:LUWK� ������ ,Q WKLV DSSURDFK�

WKH VWXGHQW LV DOZD\V GHDOLQJ ZLWK WKH ZKROH H[FHSW WKDW KH RU VKH JRHV WKURXJK D

VHTXHQFH RI VLPSOLnHG YHUVLRQV RI LW� HDFK RQH D ELW PRUH FRPSOH[ DQG PRUH OLNH WKH

nQDO YHUVLRQ WKDQ WKH SUHYLRXV RQH� 7KH VXFFHVVLYH UHnQHPHQWV FDQ WDNH SODFH DORQJ

YDULRXV GLPHQVLRQV VXFK DV GHJUHH RI IRUPDOLW\� ODQJXDJH� JOREDO YV� ORFDO� RU GHJUHH

RI JHQHUDOLW\� �6HH /HURQ� ������

$QRWKHU SRVVLELOW\ LV WKH PLFURZRUOG ZKLFK LV D VRIWZDUH HQYLURQPHQW WKDW HVWDE�

OLVKHV LWV RZQ FRPSOHWH DQG FRQVLVWHQW HQYLURQPHQW WKDW UHSUHVHQWV D QRQ�WULYLDO SLHFH

RI NQRZOHGJH DQG LV DWWUDFWLYH WR WKH LQWHQGHG DXGLHQFH� �6HH 3DSHUW� ������ 7KH XVH

RI PLFURZRUOGV GRHV QRW SUHVFULEH WKH LQWHUDFWLRQ ZLWK WKH OHDUQHU� EXW LV EXLOW LQWR

WKH FRQVWUDLQWV RI WKH V\VWHP� 7KH EDVLF PHWDSKRU LV WKDW FKLOGUHQ OHDUQ E\ OLYLQJ LQ

WKLV ZRUOG PXFK DV WKH FKLOGUHQ REVHUYHG E\ 3LDJHW ZHUH OHDUQLQJ E\ LQWHUDFWLQJ ZLWK

WKH ?UHDO� ZRUOG� 7KH\ EXLOG PHQWDO PRGHOV� PDNH FRQMHFWXUHV� WU\ WKHP RXW� DQG

UHnQH WKHP ZKHQ WKH\ DUH IRXQG ZDQWLQJ�

2QH PLJKW HYHQ FRQVLGHU D FXUULFXODU SRLQW RI YLHZ WKDW LV GLmHUHQW IURP DOO RI WKHVH

DQG PD\ EH VHHQ DV VRPHWKLQJ OLNH DQ KROLVWLF VSUD\� 7KDW LV� XVLQJ FRPSXWHUV� DQG

DQ\WKLQJ HOVH DYDLODEOH� VWXGHQWV PLJKW EH WKUXVW LQWR DQ HQYLURQPHQW ZKLFK FRQWDLQV

DV PXFK DV SRVLEOH DERXW WKH JURXS FRQFHSW� 7KH LGHD LV WKDW HYHU\WKLQJ LV VSUD\HG

DW WKHP LQ DQ KROLVWLF PDQQHU� (DFK LQGLYLGXDO �RU WHDP� WULHV WR PDNH VHQVH RXW RI

WKH VLWXDWLRQ _ WKDW LV� WKH\ WU\ WR GR WKH SUREOHPV WKDW WKH WHDFKHU DVNHV WKHP WR

VROYH� RU WR DQVZHU WKH TXHVWLRQV ZKLFK WKH WHDFKHU RU IHOORZ VWXGHQWV DVN� ,Q WKLV ZD\

WKH VWXGHQWV HQKDQFH WKHLU XQGHUVWDQGLQJ RI RQH RU DQRWKHU FRQFHSW ELW E\ ELW� 7KH\

NHHS FRPLQJ DW LW� DOZD\V WU\LQJ WR PDNH PRUH VHQVH� DOZD\V OHDUQLQJ D OLWWOH PRUH�

DQG VRPHWLPHV IHHOLQJ D JUHDW GHDO RI IUXVWUDWLRQ� $QG LW LV WKH UROH RI WKH WHDFKHU�

QRW WR HOLPLQDWH WKLV IUXVWUDWLRQ� EXW WR KHOS VWXGHQWV OHDUQ WR PDQDJH LW� DQG XVH LW

DV D KDPPHU WR VPDVK WKHLU RZQ LJQRUDQFH�

,W FRXOG EH WKDW VXFK D FXUULFXODU GHVLJQ PD\ EH PRUH LQ FRQVRQDQW ZLWK KRZ

SHRSOH FDQ OHDUQ PDWKHPDWLFV� ,W VHHPV WKDW WKH GDWD DQG LQWHUSUHWDWLRQV LQ WKLV

SDSHU DUH QRW LQFRQVLVWHQW ZLWK VXFK D YLHZ� ,Q WKH IXWXUH� ZH KRSH WR UHSRUW RQ

WHDFKLQJ H[SHULPHQWV EDVHG RQ VXFK D SKLORVRSK\ VR WKDW ZH PD\ EH DEOH WR VHH LI WKLV

LV D GLUHFWLRQ LQ ZKLFK OHDUQLQJ PDWKHPDWLFDO FRQFHSWV FDQ EH LPSURYHG�

��



%LEOLRJUDSK\

$\UHV� 7�� *� 'DYLV� (� 'XELQVN\� 	 3� /HZLQ� ����� C&RPSXWHU H[SHULHQFHV LQ OHDUQ�

LQJ FRPSRVLWLRQ RI IXQFWLRQV
� -RXUQDO IRU 5HVHDUFK LQ 0DWKHPDWLFV (GXFDWLRQ ��� ��

��������

%DFKHODUG�*�� ���� /D IRUPDWLRQ GH O
HVSULW VFLHQWLnTXH� 3DULV� (GLWLRQV -� 9ULQ�

%D[WHU� 1�� 'XELQVN\� (� 	 /HYLQ� *�� ����� /HDUQLQJ 'LVFUHWH 0DWKHPDWLFV ZLWK ,6(7/�

1HZ <RUN� 6SULQJHU�

%UHLGHQEDFK� '�� (� 'XELQVN\� -� +DZNV� 	 '� 1LFKROV� ����� C'HYHORSPHQW RI WKH

SURFHVV FRQFHSW RI IXQFWLRQ
� (GXFDWLRQDO 6WXGLHV LQ 0DWKHPDWLFV� ��������

%UXQHU� -�� ����� 7KH SURFHVV RI HGXFDWLRQ� &DPEULGJH�+DUYDUG 8QLYHUVLW\ 3UHVV�

'XELQVN\� (�� ����� C7HDFKLQJ PDWKHPDWLFDO LQGXFWLRQ ,,
� 7KH -RXUQDO RI

0DWKHPDWLFDO %HKDYLRU �� ��������

'XELQVN\� (�� ����� C&RQVWUXFWLYH DVSHFWV RI UHoHFWLYH DEVWUDFWLRQ LQ DGYDQFHG PDWKH�

PDWLFV
 LQ /� 3� 6WHmH �(G��� (SLVWHPRORJLFDO )RXQGDWLRQV RI 0DWKHPDWLFDO ([SHULHQFH�

1HZ <RUN� 6SULQJHU�9HUODJ�

'XELQVN\� (�� LQ SUHVV� C2Q OHDUQLQJ TXDQWLnFDWLRQ
 LQ 0� -� $URUD �(G��� 0DWKHPDWLFV

(GXFDWLRQ LQWR WKH ��VW &HQWXU\�

'XELQVN\� (�� )� (OWHUPDQ� 	 &� *RQJ� ����� C7KH VWXGHQW
V FRQVWUXFWLRQ RI TXDQ�

WLnFDWLRQ
� )RU WKH /HDUQLQJ RI 0DWKHPDWLFV �� �� ������

'XELQVN\� (� 	 *� +DUHO� ����� C7KH 1DWXUH RI WKH 3URFHVV &RQFHSWLRQ RI )XQFWLRQ
 LQ

*� +DUHO 	 (� 'XELQVN\ �(GV��� 7KH &RQFHSW RI )XQFWLRQ� $VSHFWV RI (SLVWHPRORJ\

DQG 3HGDJRJ\� 0$$ 1RWHV� 1R� ��� 0DWK� $VVQ� $PHU�� �������

'XELQVN\� (� 	 8� /HURQ� ����� /HDUQLQJ $EVWUDFW $OJHEUD ZLWK ,6(7/� 1HZ <RUN�

6SULQJHU�9HUODJ�

(ULFNVRQ� )�� ����� 
4XDOLWDWLYH 0HWKRGV LQ 5HVHDUFK RQ 7HDFKLQJ
� ,Q 0�&� :LWWURFN

�(G���+DQGERRN RI 5HVHDUFK RQ 7HDFKLQJ
� �UG HGLWLRQ� 1HZ <RUN� 0DFPLOODQ�

)HUULQL�0XQG\� -� 	 *DXGDUG� 0�� ����� C6HFRQGDU\ VFKRRO FDOFXOXV� 3UHSDULQJ RU SLW�

��



IDOO LQ WKH VWXG\ RI FROOHJH FDOFXOXV"
 -RXUQDO IRU 5HVHDUFK LQ 0DWKHPDWLFV (GXFDWLRQ�

��� �� ������

*ODVHU� %�*�� ����� 
7KH FRQVWDQW FRPSDUDWLYH PHWKRG RI TXDOLWDWLYH DQDO\VLV
 ,Q 0F�

&DOO DQG 6LPPRQV �(GV���

,VVXHV LQ 3DUWLFLSDQW 2EVHUYDWLRQ� 5HDGLQJ� 0DVV�� $GGLVRQ :HVOH\�

*UXEHU� +�( DQG 9RQtHFKH� -�-�� ����� 7KH (VVHQWLDO 3LDJHW� 1HZ <RUN� %DVLF %RRNV�

+DUW� (�� LQ SUHVV� C$QDO\VLV RI WKH SURRI�ZULWLQJ SHUIRUPDQFH RI H[SHUW DQG QRYLFH

VWXGHQWV LQ HOHPHQWDU\ JURXS WKHRU\
 LQ (� 'XELQVN\ 	 -� .DSXW �(GV���

5HVHDUFK ,VVXHV LQ 0DWKHPDWLFV /HDUQLQJ� 3UHOLPLQDU\ $QDO\VHV DQG 5HVXOWV�

,QKHOGHU� %�� 6LQFODLU� +�� DQG %RYHW� 0�� ����� /HDUQLQJ DQG WKH 'HYHORSPHQW RI

&RJQLWLRQ� &DPEULGJH� +DUYDUG 8QLYHUVLW\ 3UHVV�

.DSXW� -�� ����� C5HSUHVHQWDWLRQ DQG 0DWKHPDWLFV
� LQ &� -DQYLHU �(G��

3UREOHPV RI UHSUHVHQWDWLRQ LQ PDWKHPDWLFV OHDUQLQJ DQG SUREOHP VROYLQJ�

+LOOVGDOH� 1-�(UOEDXP�

.DSXW� -�� ����� C3DWWHUQV LQ VWXGHQWV
 IRUPDOL]DWLRQ RI TXDQWLWDWLYH SDWWHUQV
 LQ *�

+DUHO 	 (� 'XELQVN\ �(GV��� 7KH &RQFHSW RI )XQFWLRQ� $VSHFWV RI (SLVWHPRORJ\

DQG 3HGDJRJ\� 0$$ 1RWHV 6HULHV 1R� ��� 0DWK� $VVQ� $PHU�� ��������

/HURQ� 8�� ����� C$EVWUDFWLRQ EDUULHUV LQ PHWKHPDWLFV DQG FRPSXWHU VFLHQFH
� LQ -�

+LOOHO �HG�� 3URFHHGLQJV RI WKH 7KLUG ,QWHUQDWLRQDO &RQIHUHQFH RQ /RJR DQG

0DWKHPDWLFV (GXFDWLRQ� 0RQWUHDO�

1LFKROVRQ� -�� ����� C7KH GHYHORSPHQW DQG XQGHUVWDQGLQJ RI WKH FRQFHSW RI TXRWLHQW

JURXS
� +LVWRULD 0DWKHPDWLFD ��� SS�������

3DSHUW� 6�� ����� 0LQGVWRUPV� FKLOGUHQ� FRPSXWHUV DQG SRZHUIXO LGHDV� 1HZ <RUN�

%DVLF %RRNV�

3LDJHW� -�� ����� C&RPPHQWV RQ 0DWKHPDWLFDO (GXFDWLRQ
 LQ $�-� +RZVRQ� �(G���

'HYHORSPHQWV LQ 0DWKHPDWLFDO (GXFDWLRQ� 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO

&RQJUHVV LQ (GXFDWLRQ� &DPEULGJH 8QLYHUVLW\ 3UHVV�

3LDJHW� -�� ����� C3LDJHW
V 7KHRU\
 LQ 3�%� 1HXEDXHU �(G��� 7KH 3URFHVV RI &KLOG

'HYHORSPHQW �S� ��������� 1HZ <RUN� -DVRQ $URQVRQ� �����

��



3LDJHW� -�� -��%� *UL]H� $� 6]HPLQVND� 	 9� %DQJ� ����� (SLVWHPRORJ\ DQG 3V\FKRORJ\

RI )XQFWLRQV �-� &DVWHOODQRV 	 9� $QGHUVRQ� WUDQV��� 'RUGUHFKW� 5HLGHO� �2ULJLQDO

SXEOLVKHG �����

6FKRHQIHOG� $� +�� -� 3� 6PLWK ,,,� 	 $� $UFDYL� ����� C/HDUQLQJ _ WKH PLFURJHQHWLF

DQDO\VLV RI RQH VWXGHQW
V XQGHUVWDQGLQJ RI D FRPSOH[ VXEMHFW PDWWHU GRPDLQ
 LQ 5�

*ODVHU �HG�� $GYDQFHV LQ ,QVWUXFWLRQDO 3V\FKRORJ\� �� (UOEDXP� +LOOVGDOH�

6HOGHQ� $� 	 -� 6HOGHQ� ����� C(UURUV DQG PLVFRQFHSWLRQV LQ FROOHJH OHYHO WKHR�

UHP SURYLQJ
 LQ 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO 6HPLQDU RQ 0LVFRQFHSWLRQV

DQG (GXFDWLRQDO 6WUDWHJLHV LQ 6FLHQFH DQG 0DWKHPDWLFV� 9RO� ,,,� &RUQHOO 8QLYHUH�

VLW\� -XO\ ������ SS���������

6IDUG� $�� ����� C2SHUDWLRQDO RULJLQV RI PDWKHPDWLFDO REMHFWV DQG WKH TXDQGDU\ RI

UHLnFDWLRQ _ WKH FDVH RI IXQFWLRQ�uLQ *� +DUHO 	 (� 'XELQVN\ �(GV��� 7KH &RQFHSW RI

)XQFWLRQ� $VSHFWV RI (SLVWHPRORJ\ DQG 3HGDJRJ\� 0$$1RWHV� 1R� ��� 0DWK� $VVQ�

$PHU�� ������

6LHUSLtQVND� $�� ����� C2Q XQGHUVWDQGLQJ WKH QRWLRQ RI IXQFWLRQ� LQ *� +DUHO 	 (�

'XELQVN\ �(GV��� 7KH &RQFHSW RI )XQFWLRQ� $VSHFWV RI (SLVWHPRORJ\ DQG 3HGDJRJ\�

0$$ 1RWHV� 1R� ��� 0DWK� $VVQ� $PHU�� ������

9LGDNRYLF� '�� ����� C&RRSHUDWLYH /HDUQLQJ� 'LmHUHQFHV EHWZHHQ *URXS DQG ,QGLYLG�

XDO 3URFHVVHV RI &RQVWUXFWLRQ RI WKH &RQFHSW RI ,QYHUVH )XQFWLRQ
� 7KHVLV� 3XUGXH

8QLYHUVLW\�

9LQQHU� 6�� ����� C&RQFHSW GHnQLWLRQ� FRQFHSW LPDJH DQG WKH QRWLRQ RI IXQFWLRQ
�

,QWHUQDWLRQDO -RXUQDO RI 0DWKHPDWLFDO (GXFDWLRQ LQ 6FLHQFH DQG 7HFKQRORJ\� �� ����

����

:LUWK� 1�� ����� C3URJUDP GHYHORSPHQW E\ VWHSZLVH UHnQHPHQW
� &RPPXQLFDWLRQV RI WKH $&0�

�� �� ��������

��



$SSHQGL[ ,� :ULWWHQ $VVHVVPHQW 4XHVWLRQV

$EVWUDFW $OJHEUD 2EVHUYDWLRQ� ,)60$&6(� -XO\ ��� ����

1$0(�

:H DUH LQWHUHVWHG LQ ORRNLQJ LQWR WKH NLQGV RI XQGHUVWDQGLQJ RI DEVWUDFW DOJHEUD

\RX KDYH JDLQHG IURP WKLV FRXUVH VR IDU� 7KH UHVXOWV ZLOO EH XVHG RQO\ IRU LPSURYLQJ

RXU PHWKRG RI WHDFKLQJ� QRW IRU JUDGLQJ� 3OHDVH PDNH DQ HmRUW WR DQVZHU WKH EHVW \RX

FDQ� 7KDQN \RX�

4XHVWLRQ �

�D� &RQVLGHU WKH JURXS >=�bI�J� e�@� FRQVLVWLQJ RI WKH VHW I�� �� �� �J DQG WKH RS�

HUDWLRQ RI PXOWLSOLFDWLRQ PRG �� 3OHDVH DGG RQH RU WZR VHQWHQFHV H[SODLQLQJ

\RXU DQVZHUV WR WKH IROORZLQJ TXHVWLRQV�

L� :KDW LV WKH LGHQWLW\ HOHPHQW RI WKLV JURXS"

LL� :KDW LV WKH LQYHUVH RI � LQ WKLV JURXS"

�E� &RQVLGHU WKH JURXS =�� ZLWK DGGLWLRQ PRG �� *LYH DQ H[DPSOH RI HDFK RI

WKH IROORZLQJ� 3OHDVH H[SODLQ \RXU DQVZHUV�

L� $ VXEJURXS RI =� KDYLQJ � HOHPHQWV�

LL� $ VXEJURXS RI =� KDYLQJ � HOHPHQWV�

LLL� $ VXEVHW RI =� ZKLFK LV QRW D VXEJURXS�

�F� ,V =� D VXEJURXS RI =�" 3OHDVH H[SODLQ \RXU DQVZHU�

4XHVWLRQ �

&RQVLGHU WKH JURXS '� RI DOO WKH V\PPHWULHV RI DQ HTXLODWHUDO WULDQJOH� ZLWK WKH

RSHUDWLRQ RI FRPSRVLWLRQ� �5HPLQGHU� $ V\PPHWU\ RI WKH WULDQJOH LV D ULJLG

WUDQVIRUPDWLRQ WKDW PDSV LW RQWR LWVHOI� &RPSRVLQJ WZR VXFK WUDQVIRUPDWLRQV

PHDQV ?GRLQJ WKHP RQH DIWHU WKH RWKHU���

�D� +RZ PDQ\ HOHPHQWV GRHV '� KDYH" 3OHDVH OLVW WKHP DOO�

�E� )RU HDFK RI WKH HOHPHQWV RI '�� SOHDVH ZULWH GRZQ LWV LQYHUVH�

��



�F� *LYH DQ H[DPSOH RI D VXEJURXS RI '� �RWKHU WKDQ WKH ZKROH RI '� RU MXVW

IHJ�� :KDW IDPLOLDU JURXS LV WKLV VXEJURXS LVRPRUSKLF WR �L�H�� WKH VDPH

H[FHSW IRU UHQDPLQJ�"

�G� &DQ \RX nQG D VXEJURXS RI ' ZKLFK LV LVRPRUSKLF WR =�" 7R =�" 7R =�"

4XHVWLRQ �

&RQVLGHU WKH JURXS *  =��� LWV VXEJURXS +  K�L  I�� �� �� �� ��� ��J� DQG WKH

TXRWLHQW JURXS * + �WKLV LV WKH JURXS RI FRVHWV� ZULWWHQ LQ ,6(7/ DV *PRG+��

7KH IROORZLQJ TXHVWLRQV DOO UHODWH WR WKLV SDUWLFXODU H[DPSOH�

�D� +RZ PDQ\ HOHPHQWV GRHV * + KDYH" 3OHDVH OLVW WKHP DOO� �<RX PD\ ZLVK

WR JLYH VKRUW QDPHV WR WKH HOHPHQWV RI * +��

�E� :ULWH GRZQ WKH RSHUDWLRQ WDEOH RI * +�

�F� :KDW LV WKH LGHQWLW\ HOHPHQW RI * +" :KDW LV WKH LQYHUVH RI WKH FRVHW RI �"

�G� )LQG D IDPLOLDU JURXS ZKLFK LV LVRPRUSKLF WR * +�

4XHVWLRQ �

&RQVLGHU DJDLQ WKH JURXS '� RI DOO WKH V\PPHWULHV RI DQ HTXLODWHUDO WULDQJOH

�IURP 4XHVWLRQ ��� ZLWK WKH RSHUDWLRQ RI FRPSRVLWLRQ�

�D� )LQG D QRUPDO VXEJURXS 1 RI '� DQG D VXEJURXS + ZKLFK LV QRW QRUPDO�

-XVWLI\ \RXU DQVZHUV EULHo\�

�E� 'HVFULEH ZKDW WKH TXRWLHQW JURXS RI '� 1 ORRNV OLNH� ZKHUH 1 LV WKH QRUPDO

VXEJURXS \RX IRXQG LQ �D��

��



$SSHQGL[ ,,� ,QWHUYLHZ 4XHVWLRQV

7KH TXHVWLRQV UHIHU WR WKHLU UHVSRQVHV WR WKH :ULWWHQ $VVHVVPHQW TXHVWLRQV� 6KRZ WKH

LQWHUYLHZHH WKH DSSURSULDWH UHVSRQVH WKDW KH RU VKH ZURWH�

4XHVWLRQ �

7KLV TXHVWLRQ UHIHUV WR WKHLU UHVSRQVH RQ 4XHVWLRQ � �F� RI WKH :ULWWHQ $VVHVV�

PHQW� *LYH WKH VWXGHQW DQ RSSRUWXQLW\ WR FRQnUP RU FKDQJH WKH UHVSRQVH�

,V =� D VXEJURXS RI =�"

,I WKH DQVZHU LV QR WKHQ DVN WKH IROORZLQJ TXHVWLRQ�

:KDW DERXW WKH VXEVHW I�� �� �J"

,I WKH UHVSRQVH WR WKLV TXHVWLRQ LV \HV WKHQ DVN WKH VWXGHQW DERXW WKH FRQoLFW EH�

WZHHQ WKLV DQVZHU DQG WKH RULJLQDO DQVZHU�

,I WKH UHVSRQVH WR WKH RULJLQDO TXHVWLRQ ZDV \HV WKHQ DVN WKH VWXGHQW IRU GHWDLOV

RI WKH VXEJURXS� 7KLV FRXOG OHDG WR TXHVWLRQV DERXW WKH LQGXFHG RSHUDWLRQ LI WKH

VXEJURXS RmHUHG KDV IRU LWV VHW WKH VXEVHW I�� �� �J�

4XHVWLRQ �

,V =� LVRPRUSKLF WR 6�"

4XHVWLRQ �

7KLV LV DERXW WKH VWXGHQW
V UHVSRQVH WR 4XHVWLRQ �� :H DUH LQWHUHVWHG LQ ZKHWKHU

WKH VWXGHQW XVHV JHRPHWULFDO WUDQVIRUPDWLRQV RI DQ HTXLODWHUDO WULDQJOH RU DQDO\WLF

IRUPXODV IRU SHUPXWDWLRQV RI WKUHH REMHFWV LQ GRLQJ WKLV SUREOHP� :KLFKHYHU WKH

VWXGHQW KDV XVHG� DVN DERXW WKH RWKHU PHWKRG�

:KLFK RI WKHVH WZR PHWKRGV GR \RX WKLQN LV EHWWHU" :K\"

4XHVWLRQ �

7KLV LV DERXW WKH VWXGHQW
V UHVSRQVH WR 4XHVWLRQ ��E� RQ WKH :ULWWHQ $VVHVVPHQW�

�D� ([SODLQ KRZ \RX FRQVWUXFWHG WKH WDEOH�

�E� ,Q SDUWLFXODU� KRZ GLG \RX JHW \RXU DQVZHU WR ���+����+�� ���+����+��

�� �+��� �+�"

�F� ,V + D QRUPDO VXEJURXS"

��



4XHVWLRQ �

7KLV LV DERXW WKH VWXGHQW
V UHVSRQVH RQ 4XHVWLRQ � RI WKH :ULWWHQ $VVHVVPHQW�

,I WKH VWXGHQW GLG QRW KDYH PXFK VXFFHVV ZLWK SDUW �D�� JLYH KHU RU KLP DQ RS�

SRUWXQLW\ WR WU\ LW DJDLQ� ,I WKH VWXGHQW LV XQDEOH WR nQG D QRUPDO VXEJURXS� WKH

LQWHUYLHZHU VKRXOG SURYLGH RQH� DQG OHW WKH VWXGHQW SURFHHG ZLWK SDUW �E�� 7KH

IROORZLQJ TXHVWLRQV�VXJJHVWLRQV FRXOG EH JLYHQ DV SURPSWV LI QHFHVVDU\�

�D� +RZ PDQ\ HOHPHQWV GRHV '� 1 KDYH"

�E� /LVW WKH HOHPHQWV LQ '� 1 �

�F� )RUP WKH PXOWLSOLFDWLRQ WDEOH IRU '� 1 �

$XWKRUV
 $pOLDWLRQV

(G 'XELQVN\

0DWKHPDWLFV 'HSDUWPHQW

3XUGXH 8QLYHUVLW\

:HVW /DID\HWWH� ,1 ����� 86$

-HQQLH 'DXWHUPDQQ

7HFKQLFDO DQG 6FLHQWLnF &RPPXQLFDWLRQ

%DFKHORU +DOO

0LDPL 8QLYHUVLW\

2[IRUG� 2+ �����

86$

8UL /HURQ

'HSDUWPHQW RI 6FLHQFH (GXFDWLRQ

7HFKQLRQ

,VUDHO ,QVWLWXWH RI 7HFKQRORJ\

����� +DLID

,VUDHO

5LQDD =D]NLV

)DFXOW\ RI (GXFDWLRQ

6LPRQ )UDVHU 8QLYHUVLW\

%XUQDE\� %& 96$ �6�

&DQDGD

��


