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$ GHWDLOHG HPSLULFDO VWXG\ RI
:KDW DUH WKH SROLWLFDO JURXSWHR/U
 KDWIiNVERSESE D'O H ERIR RieEesDO G SROLWLEF
IDFWLRQV UHSUHVHQW"

OHWKRGRORJLHYV
'RPKRII VSRZHU VWUXFWXUH UHVHDUF
6RFLDO QHWZRUN DQDO\VLYV

3XUSRVH
7KH PDMRU VWXGLHV RI $XVWUROGDQ |
7R JDLQ LOVLJKW LQWR WKH HQGXULQ.
UHVHDUFK




(QGXULQJ TXHVWLRQV RI HOLWH VWXGLF
'R HOLWHYV PDWWHU"
KDW VRUWY RI HOLWHY DUH &RXMHBINKC
KDW LV WKHLU LPSDFW RQ WKH SROL\

KDW WRROV FDQ ZH EHVW XVH WR FKI
S R Z U " VAR X IO S




/KH K\SRWKHVHV RI HOLWH UHVHDUFK D
SRZHU LV FRQFHQWUDWHG LQANKH KDC
S+ R'S OB
WKH PRVW LPSRUWDQW G\QDPLFV DUH

9HU\ GLIIHUHQW DVVXPSWLRQRWODRPXFK |
3XEOLF RSLQLRQ YRWLQJ EHKDYLRXU
6WXG\LQJ WKH PDVV RI VRFLHW\
1 WKH PDVV Rl SHRSOH GR QRWKKRROG
PXFK GR WKH\ PDWWHU"
$UH WKHVH RSLQLRQV DQG VWQUXF WIXILKC
RQ WKH DFWLRQV Rl WKH UHDO SHRSO




(OLWH UHVMKDIFWHKHVLVHG GLVWU

7KH ORQJ

D VPDOO QX
SHRSOH ZLWI
SRZHU

FRQWDLQV L
SROLWLFDO




EHQWUDO WKHRUHWLFDO TXHVWLR
K RiaH OB VI IKIRE@IG 'S RZE O
Mo VAR 2K RS H OSEWEH V

6RFLIEFWQWUHG W KHRWILHYWY
1 33BOXUBCNGVWPD O SXEOLF KDV SRZHU WKURYX

L EONUDHOVAUIDUOPO D Q |G \FRO D DG MAUR RBORDW MR

FRUS R U D WL R@NGC R P WRSHERSSEEL QP HQW ED

(O LAHQWUHG WKHRW I HW

u( GCLWMH VREHRRUK\H O G E\ OHDGHUV RI ODUJ
RUJDQLVDWLRQV

L66MODMHH CDMWHRRUIEBEPRA YRIR HROD\W SRZHU LV
QRW SXEOLF RU FRUSRUDWLRQV

U SFRRZAH O MKW S HRIURODVY DQG FRUSRUDW
JRYHUQPHQW WKURXJK D OHDGHUVKLS JUR?>




+RZ FDQ ZH VWXG\ HOLWHV LQ Z2Q"HPSLU

7KUHH SUREOHPV
(OLWHV DUH D YHU\ VPDOO VXERHA\W R
JHQHUDOO\ GR QRW DSSHDU RQ SXEOLF
7KH\ DUH VWLOO D ODUJH QXPEHU RI
SHRSOH LQ $XVWUDOLD LQ +LJOH\
QWHUYLHZV RI OLPLWHG XVHG
6WXG\LQJ HOLWHV LV SROLWLFDOO\ \



OHWKRGRORJLHYV

3RZHU VWUXFWXUH UHVHDUFK
U8VHV D UDQJH Rl SRZHU LQGLFRWRRUYV
LOVWLWXWLRQV DQG SHRSOH WKDW KR

6RFLDO QHWZRUN DQDO\VLV
UWFDQ DQDO\WH FRPSOH[ LQWHUBHSHQ
UFDQ PDQDJH YHU\ ODUJH GDWDVHWYV

LWK LQFUHDVHG FRPSXWHU SRZHHU D
ELRJUDSKLFDO GDWDEDVHV WKHUH D
RSSRUWXQLWLHY IRU DSSO\LQJ WKHVI




'R WKHVH WHFKQLTXHV ZRUN
$UH WKH\ UHOHYDQW WR XQGHUYV
VRFLRORJ\"

$Q H[DPSOH IURP WKH 8QLWHG .LQJGRP
UODWWKHZ %RQG
AR FRPSDQLHV LQ WKH 8. LQ
\HDU Rl %ODLU V 1HZ /DERXU *RYHUQF
u(lITHFW Rl VFKRRO DQG FOXEV WLHV |
SROLWLFDO GRQDWLRQV
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6FKRROV DQG FOXEV QHWZRUNV ZHUH
EORFN PRGHOOHG &21&25

IHWZRUN SDUWLWLRQHG LQWR VHSDL
FRUSRUDWLRQV

JLQGLQJV

2QH EORFN RI FRUSRUDWLRQV
uPDGH RI GRQDWLRQV WR WKH F
SDUW\
ULFRQWDLQHG RI GLUHFWRUV ZKF
(WRQ FROOHJH
UFRQWDLQHG RI GLUHFWRUV ZKF

PHPEHUV RI :KLWHYV



U (WRQ HGXFDWHG RI WKH ®ULWLVK
FLWL]HQV

U «(WRQ FRUSRUDWLRQV- ([HASOLILHG
JRQGRQ PHUFKDQW EDQNYV

PSOLFDWLRQV

U )DFWLRQV ZLWKLQ EXVLQHVV HOLWHYV
u (J 6LIJQLILFDQW SDUW RI DQWL (XUR F
U 7KH ORQJ WDLO RQ WKH SRZNU JUDSK
SRWHQW

'‘DYLG &DPHURQ (WRQ :KLWHYV



6RXUFHYV

‘KR V ‘KR LO SHQBKRDOLRER LO $XVWUD:C

%BXVLOHVV

LUHFWRUI| RI 'LUHRRWRZQV ‘KRP DQG

BXVLOHVV ‘KR V ‘KR Rl $XVWUDOLD
/DUIHVW (QWHUSULVHV LQ $XVWUD

3DUWI )XOGLQOJ $QOXDOVSR IBMHNT HQW

IDWLRODO 6FKRROV 'DWDEDVH

EHOVXVI®WDOO FHQVXV FROOHFYV

30XV KDQG FROOHFWHG GDWD LQBKRR
DVVRFLDWLRQV &HQVXV GDWDOLMKLQ I
JRYHUQPHQW VXEPLVVLRQV FRPPLWW



7KH RULJLQDO FRQWULEXWLRQV RI WKLYV
OXFK ODUJHU GDWDVHWYV WLPHYV
$XWRPDWLRQ RI G DWIYNI\WEBEADIORBS
1RUPDOO\ D \HDU RI IXO0 WLPIRGDWB
QHWZRUN
$QDO\WHG LQ DOPRVW «UHDO WLPH
'LGH UDQJH RI QHZ SROLWLFDO YDULD
$SSOLFDWLRQ RI VRFLDO QHWZRIFNV & C
UHVHDUFK LQ D IRUP WKDW JRHV EH\R
GLUHFWRUDWHY WR DQDO\VLV Rl RWKI
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K\ LQWHUHVW LQ FDUHHU SDV
uODUJHVW VLQJOH W\SH RI QHWZRU
KR
UPRYHPHQW RI HOLWHYV RYHU DORQH/ \
UHSRWHOQWLDO WR EH DQ «LQWH UOORD
LOVWLWXWLRQV
UuWLPH FRPSROQHQW

SUREOHPYV
HYHU\ XQWLG\ GDWD
HGLIILFXOW WR H[WUDFW

/(KLV LV D ILUVW DWWHPSW DW
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(ZR PDMRU DUHDV RI LQWHURHR)

IHWZRUN VWUXFWXUH RI LQWHU

L OQWHUORFNLQJ GLUHFWRUDWHYV
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, QWHUORFNLQJ GLUHFWRUDW

'"HSHQGHQW YDULDEOHYV
U3ROLWLFDO GRQDWLRQV

UW3ROLF\ SRVLWLRQV LQ VXEPLVVLR
JRYHUQPHQW FRPPLWWHHYV

UH%RDUGYV RI WKLQN WDQNV EXVLQ
DVVRFLDWLRQV

HL*RYHUQPHQW FRPPLWWHHYV
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, QWHUORFNLQJ GLUHFWRUDW

,QGHSHQGHQW YDULDEOHYV

U ([HFXWLYH ,Q 2XW FKDLUSHUVLRB® Q@MD®D H
WLHV

u7LHVY WR RWKHU FRUSRUDWH GRQRUV ([F

HW7LHY WR QRQ FRUSRUDWH ERGHGOW WKLQ
ERDUGY VXSHUDQQXDWLRQ IXQGV HWF

L)LOQDQFLDO SRVLWLRQ LQGXVWU\
L2ZQHUVKLS WLHV
UW'LUHFWRUV- FOXE WLHYV
UW'LUHFWRUV-VFKRRO WLHYV
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3XUSRVH RI DQDO\WLQJ VFKRR

LEBMWWULLEEOWMHH GEZDWMED

1 ,QGLFDWRU R
1 YRU H[DPSOH
“ODVV LQ 8QLWF

-ODVV RU VWDW X

'RPKRII-V LQGLFD

G 6WDWHYVY 7RS

PHPEHUVKLS RI EXVLQHVVPHQ-V |

U LIHAWZZARRUUNN GELDMED
H&OXEV VFKRROV DV QHWZRUN \
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6FKRROV 'DWD

« KR : KKRR LIQQ $$OVWNJUDEDA. IDD SURPNQHQW SH

I1DWILRQDO 6FKRROVY "DWDEDWVH QS E\NRWUPRE RV
HQUROPHQWY \HDUV WDXJKW HWEF

YHHY | R U RI QRQ JRYHUQPHQW VHFRQGDU\
VEKRROV

ESRUWILQI DYVRFLDWLRQYIRU DOO QRQ JRYH
ODWULFXODWILRQ UWHWYXOWW

1XPEHU SHUVRQV LQ :KR V :KR YV :KR V :K
ERFHERQRPLF VWDWXVY RI SDUHQWYBW HYHU

EHQVYXY "DWD ODWFKLQJ 6(6 VFRUKHFEWLRQ F
GLVWULFWYV



11" 7
2% 8

&OXEV 'DWD
KR=-V KR LQ $XVWUDOLD
SHFLSURFDO PHPEHUVKLS ULJKWYV RI
OHPEHUVKLS OLVWYV

/KLV HIDPSOH

9 DQRDO\WLY LOWHUVHFWLRQ RIVFOXEYV
FRUSRUDWH QHWZRUNYV

U GHVFULSWLYH DSSURDFK IRU WKLV S
ZLWKLQ D PRQWK HQWLUH DQBQWLV :
VWDWLVWLFDOO\
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%DFNJURXQG

([FOXVLYH EXVLOQHVVPHQ-V FOXEV 8
$XVWUDOLD HI[FOXVLYH EXVLQHVYV]
'LITLEFEXOW WR MRLQ VPDOO HKHPRE3 WNF
UHVHDUFK

 PSRUWDQW PHPEHUYV LQ EXVLQHVYV

= T T T

, QWHUVHFWLRQ EHWZHHQ FOXEYV

s RI WKH PRVW FHOQWUDO GLUHFWR
QHWZRUN DUH PHPEHUV RI WKH PRV
EXVLQHVVPHQ V FOXEYV
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$QDO\WLV RI FOXEV QHWZRUN
U HHWUDFWHG DOO F O X E&ERHREMILY K
u THWZRUN 2YHUODSSLQJ &OXE P

u I1HWZRUN OHPEHUYVY WLHV WR OH
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2YHUODSSLQJ &0XEV OHP

U 7RS EXVLQHVVPHQ-V FOXEV DW FHQW!
SDUWLFXODUO\ FOXEV LQ 6\GQH\ DQG (
U %ORFNV LOQWR VWDWH EDVHG JURXSLQ
U ([FOXVLYH EXVLQHVVPHQ-V F®XEMRDDI
OHWZRUN 6WUXFWXUDO HTXLYDOHQFH
U ([FOXVLYH EXVLQHVVPHQ-V FOXEV WH
FHQWUDO FOXE LQ HDFK VWDWH EDVHC
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L R PRVW FHQWUDO PHPEHUYV DUH F
GLUHFWRUVY RU UHWLUHG FRPSDQ\ GLU

u /7KH RWKHU IRXU RI WKH PRVW FHOQOW
U 3HWHU +ROOLQJZRUWK WKH UHFHHODMOOR U H W
$XVWUDOLD WKH KHDG RI VWDWH
U $QGUHZ 3HDFRFN WKH IRUPHU HDGHHUDO 3D
RI WKH /LEHUDO 3DUW)\ IRUPHUW® BBDWIBGR L
DQG FXUUHQW 3UHVLGHQW RI %RHLQJ $XVW.L
U JUDQN &DOODZD\ D -XGJH RI $SBKDW RI WK
O9LFWRULD DQG IRUPHU 4& DQG
U OLNH 5LFKDUGV WKH IRUPHUGHUWBIO RI 6 WDI|
3DUOLDPHQWDU\ /HDGHUV RI WK3 /DERU 3DU
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6FKRROLQJ RI FHQWUDO FOXE PHP

HLOHDQ VRFLR HFRQRPLF VWDWXWHS SD
RI VFKRROYV

U DWWHQGHG MXVW H[FOXVLYH OHO
VFKRROV

U DWWHQGHG VFKRROV LQ WHKKH SRU
$SVVRFLDWHG 3XEOLF 6FKRROV RI 9LFW/|

VWXGHQWYV
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OHWKRGRORJ\

¥ OHU\ ODUJH GDWDVHWYV RI SRULWLFD
SXWRPDWLRQ RI QHWZRUN GDWD H[W
OHDQLQJIXO SROLWLFDO GHSHQGHQMW
SRWHQWLDO IRU UHDO WLPH DQDO\Vl1

ORUH WKDQ FRUSRUDWH LOQWHUORFN'
HOLWHYV

T T T T
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(PSLULFDO ILQGLQJV

$ GHILQDEOH IUDFWLRQ RI $XQOWRUBPOL V@R
'RPKRII-V GHILQLWLRQ RI XSSHU FODVYV

U

FORVH UHODWLRQVKLS EHWZHHQ W
FRPSDQ\ GLUHFWRUY DQG H[FOXVLY
FOXEYV

FHOQWUDO PHPEHUV RI EXVLQHVVPH
FRPSDQ\ GLUHFWRUVY EXW DOVR VR
SRZHUIXO SROLWLFLDQV LQ WKH FR

WKHVH FHQWUDO FOXE PHPEHUV ZF
IURP D KDQGIXO RI VFKRROV PRV
FRPSHWLWLRQ DQG IURP WKH WRS
FODVV VWDWXV VWUXFWXUH
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'KHUH WR IURP KHUH"™
1HZ VRFLDO SROLWLFDO YDULDEOH)\
/DUJHU GDWDVHWYV
U PLO FRUSRUDWLRQV LQ 8.
U PLO FRUSRUDWLRQV LQ (8
U KR V :KR LQ 8. 'HEUHWV
U &ROODERUDWLRQ
U &URVV FRXQWU\ FROODERUDWLRQ
U FROOHFWLYH EX\LQJ RI DQ RQJRLQ

u VWDQGDUGLVLQJ PHWKRGRORJ\ V
WRROV



