022, 2)

KH WERQHHIFHRO0 DIDILQ) TRYAUMP

SRRV ERQNHV
0 &21

Se@ 1t 0K X
Apl L @ Noie] @



AYC iNY! Q@& -° xe «0O8 OA VaED -8 @@
I Ne©° Ng@x Al ..z 8660~

581 6% o uéi feéal
‘@ «VU%A 8gar

...... k..l lEnn” " 0«3

AAAA~AAAAAAA

X zIIIrrrrrnl

VNf 8@ & Viue @ @i 08-88-8 @ & u
Ni5 O8 5Yéw - 5u8YN3 <« N8 i@ 3 N-Y &
o 3 N NO%B@

5 @-en  OAV8rEY A V8@ —»3° &@AE ( O0«cC
" Ve@e OB pOn( +N O Viggre OJ( °-° «°8&Bl PO

AYd&ao 8z &@@«&-NN - 5u8DYN WSOYND & & @8°3 «u
NVO " V«#@¥° 80 YON°BN° oY (® 858N ON° N & (i@
- 08 03 K@O -dae iU N° OYND O @ N K58 Ne OK
PVE CiVAS N @ -dNN  K«8 3 - @& OK
P58 3 VN 68 @ @ 8é » u N °85Y u@e iio » uK
c 3N @ém® 88608 N @SFPO . 3 PNENK
Of-N8 E1+3e5NN K+ 5VNB8@DO &K 8B8«u@ @8 8
sgam @8 °N 3 UOu o@g o 8Y®.008
3onoj 503 PAYC V@ OO °B (B @8S5NR°  °@
POEM P ¢ °@NB3° +PAE@MEC +JP@ NP N @
SV«igeN 3 °@ N& 5wken® & N ecc@ —© O
@3- DN °© NN*N@-Y « °@& °t° 5NB N°
Fifne N58 N-Nm° Bo@ 3 OVieN @ 3 N0
o 680 °8 UVA@PAY® 5V« H# °8NY °« VNY 8@ 3 NY/°
INZDP @ON «@W © NeNN°e3néO e 3
608 N & Né@x g+& «°@n°3 N «° NgVO « 3
eV N «NNC 3¢ OBV«ige N Pz °@W° 8N © 5V« gy °8
8NY° « VNV 8@ 8N° °3 &N 8add° » 083> NIKt58 @ 8
& 53K &Y @ @°-NN N° N8~ NE°3 YoPé 8
08 u°ss 8@ 8 @@ @N/eN euYen® «°° ¢ 3 0 PAY©
S5V«#°88 8 @ °VNriiodY O3 N d/8@ 6N« (i
-38 @ S5V«i#A®3 5@ 36 DN l-@GBN @

O3eN 8 U @md¢ N

TY(ANEO N «°@+8Y @B Nx & x @ &
..\’(( 3INBO N «°@e8 Y @A Nz &/@ ¢ A P«ee30Y



(28! (i OVe @

Weéao & O « N5 @& NeNo°® 0% ©°u VN N°ON
XN8 eN eiixe «O80AVED -8@ Ne° N@

I 08 -°kxA ..z BiPOKY°# & N° n&8& N-&u O
X «Viu 58N N x «uNBi BOP

XA .z Yo@80 &N ©° ONC9380EN8 N i
56N08 @8@Y 18BN °8B5 Bu *g°8@e 3
E3V@BU P*3°8AN @& @& YIRt-Ye P 8°e@e 3
O@8- it N @N\YeN@-+5° Nv° YN& ON V& K
Y @NEUK 3 °n° NBN° - 08 -° «8 VOYNN O°Nre8
n8A T 5.8 NaB8 d -V @@

ING g AVii'e5°8au VY & 588@ NaNY °«&«3 N

e 3305\ B @8 Y58@ N3 «Nx Al ..z Bl bCOP

I N&VN @B 361°8@ +Pe@- 0280 @@E~ «¥

NVE&ED I INe @8 N K-VINS UlY o83 OP K

Y @NENI o «O° °© NE neN & 3°@ke N
*8°NOKe 3N°8® ONVEED & ¢3ne -8 ONV°EzZ

SV@EE e«i® (°n°U5 © NJ «i@A O° Nv° 8KNY° u & @ —-NNy°

&Y °@ O V8@ » 3 N° - {if -Nh° - &N ° NN
ege ONVE@ « O8° 085 @\° Y+ O° «-8 @

- NO° NP

4°0 VB @ N Ne geiim N&VN 8@ n®o°8@e 3

° «°8@ ONY° @@ Nig-+ 3 80 é@ O- aN°@ds
No@3o3geNe o 3 @55 8P @°-eiti N O
558 -6N O °@I V85.N°8@ P @8@d OVF
E &°8aNke 3 N°E &é°8au G4 in°8Ys 5N KoY @
-« SN Yo @ *3° Na@Pn° N5 @@ i®P

AdVo08 808 &

"8 QN 8« ue «eYE &

E é°8@nu G4 n°8+ 5N fEKkK

I O8 -°! %Yed

"8 QN 8 VYe ° Nk © @e

« Y@ 8X @WWN O -Y U OulRAFES
I O8 °! %Yee8

-g oi®3d° ° N@

Ayel Q@8 °1vYe8@ 3 .80 é@ O! éNg ©
O NWiue-g o0@®30° e - NxVNe @ Ox Al .zP



3504 50 8@

ZZZ P\WRQRU




.80 @03
«u

ZZZ P\WRQRU



R @3

«u

ZZZ P\WRQRU



J @
5 @8@

ZZZ P\WRQRU



3&n° 8

5 @8@
|’

ZZZ P\WRQRU



S Qb8 0 OCeoomO

ogN  $e gdd
30 883 dbe® 0 Oeoc°g

I @eN°i ! N Nxe oO°

¢ o N\& o 3o
(®-N& @-k 8 & &



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\
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FROODERUDWLYH IUDPHZRUN..IRU.VXVWDLQADELOLW\.. ..o,

1IMDEXOR 1GORYX 3RUWLD 3HDUO 6L\DQGD..6LIRAQR...1.GLYKXZR 7VKLSDOTIL

'RHV &RPPXQLW\ 5HFRJQLWLRQ &5 9LWDO LQ ,PSURYLQJ 6XVWDLQDEOH
IURP (DVW SITULED.Q. .. H QA Dttt ottt

5XWK 1DQJH <XQML 1D]DQLQ 1DGHULDGLE 6HGLJKHK.6DIVKHNDQ 5XWK
ORKDPPDG GKRUDIQRG ORKDPPDG 5H]D..6D.QHKLSRX Ui,

'RPHQYV (QWUHSUHQHXULDO 5HVLOLH®EH BJRRXWKWPIHXV.ERHAWYMM RI 6F
$PLU +RVVHLQ *KD]DYL DQUBHERKMRP.D.G..6KDU.LILL oo
2XWFRPHV RI LQFUHDVHG SDUWLFLSDWLRQ.LQ.SURWHEWHG.DUHD WRXU|
(GLHVHU 'HOD 6DQWD $GULDQD 6DFXOR..%LDQED.<V.DEHO.7ZULQLGDG
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(PSRZHULQJ '02V LQ &ULVLV.WKURXJIK..QRZOHGIH oo,

(ZD 6 WROOMHNNID OJRU]ID WD mLHE Do

2XWFRPHV RI LQFUHDVHG SDUWLFLSDWLRQ.LQ.SURWHEWHG.DUHD WRXU|
(GLHVHU 'HOD 6DQWD $GULDQD 6DEXOR..%LDQED.<V.DEHO.ZULQLGDG

ODUNHWGQJ 6WUDWHJ\ IRU 7RXUGVP 'HVWOIQDWGORQV 8VaQJ 3(67/( $QDO\\
L Q G R QHNMDDiceoeeeeeeeee et eee ettt e ettt ettt eemee e et erene
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7THFKQRSMRIMWHG 6WUHVV )DFWRUV 0Q &XVWRPHUV )RRG DQG %HYHUDJF
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30DWIRUPV LQ WKH 7RXULVP DQG +RVSLWDOLW)..QGXV.WU\..$.3UHOLPLQI

%DUGV &DPi1 DQG ..EUDKUOR. . &ALEDO. .o

7KH 8VH RI $UWOIOFODO ,QWHOOUOJHQFH.$SSOO0FDW.ORQV..0.Q.ZRXUGVP (GX
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$GYDQFOQJ $FFHVVOEOH DQG 6XVWDOQDEOH 7RXUGOVP 7KURXJK *HQHUDMW
SDUDVNHY0O 7TKBERBRHAXKY BORVYWRABRY Q68 WIRF@BWO .6.1.DN.G.D.QDNOV

1



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

SHYROXWORQO]OQJ +RVSAOWDOOW\ O0DQDJHUGDO ,QV.aJKWV..0QWR 'GJAGWDC
YHWQOQH % D \ODEDINHWALILNAV D.Q O Ut eeaes s eee e s e seeee s es e s esneeees
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&ROODERUDWLRQ EHWZHHQ WRXULVP HGXFDWLRQ DQG WKH LQGXVWU\ L
SRUWLD 3HDU DQG.6LAD.QGD.BLIROR .

OHWDYHUVH DV D VWUDWHJ\ IRU JOREDO WRXULVP GHVWLQDWLRQV ZLW
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'LJLWDO FXOWXUDO WRXULVP DQG WHUULWRULDO EUDQG 7KH VXVWDLQ
R % LDt e e eeeee ettt eeee et e e e
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WK H $[LY BRI DBU D G.LdiPerooieeeeeeeeieemeeeeeeeeeeees e s eeemeeseeeeseee s e eees e ss e eeemesseee s es e eseeseessesenes

2\OXP (NUL DQG .%LOVHQ.%LOJLOL. et

'LJLWDO (YROXWLRQ RI +HULWDJH 7RXULVP ([SORULQJ /RFDOV DQG 7R)
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+DVVRXPL OPKHRKXDFKL %SDERPRED UL 1HREVD LI .$PHQL ..o
7KH 5ROH Rl ,QWHUQDWLRQDO 6WXGHQWVY 6RFLDO.0OHGLD.3RVWV LQ 7-L
2\D <OO0GHEXOIPXO . KRW.LP.DK oot seem e

7KH SHODWLRQVKLS %YHWZHHQ 7RXULVP DQG 7THFKQRORJ$ 6WINLGALROW L R C
LU W X DO d R X U N i e et eeeer e e et ettt e et e e e emmmr e e e e et et eeeaeeeeeens

6HOHQ <$/aUHP &H\GD 63Q¥KIUR galgPDLO % XUDN..+35<,.7 i,

$Q ([DPLQDWLRQ RI WKH ,PSDFW RI 9LUWXDO OXVHXP ([SHULHQFHV RQ 2
([ISHULHQFH LERQURP. oot veeee et se st es et ee et eeems s ee s et e eeseese et s eeeeesenne.

(QILQ THQJILOLPRED Xuoceoeoieooeeeeeeeeseseeeeeeessees e eeeeseeeeeese s sressesasees s eseeseeseeseeseenseer s

7KH ,PSDFW Rl *HQHUDWLYH $, RQ WKH 7RMSEIWIR IYE RS IL\Y VGRLIX VY&
([SHULHQFHV DQG ,QGXVMWU\N.ZUDQVIRUPDMWLR.Qu oo eeeeeeerseene

OHKUJDQ ODOMHWARXODEBQBU+DWLEH...L]JILQu e

6XVWDLQDEOH 7RXULVP 5HYROXWLRQ (PSRZHULQJ 9LVLRQDULHV DQG ,(
WKH 6'*V LQWR &XUUHPSGRZP BMGQW.RBR.ONM. .o e

ORMWDED 7KHR $PPBOHGB®ERKPMH@PIHQO..$GCDR.LV. oo
$ WLEOLRPHWULF $QDO\VLV RI $UWLILFLDQ.,.QWHOOLJHQFEH..LQ 7RXULVP
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$,3RZHUHG &XVWRPHU 3XUFKDV0OQJ 'HIFODWRHG )Q FWRW &¥J DOV 8WQKH 7HEWKN G V |

OXVWDID I XUNDQ DM Moo eeeeeees et smnas st s st en s sinens s saeaenns
$ 6BWXG\ RQ 7TRXULVWYV 3HUFHSWLRQV.RL.WKH.QHWD.Y.HUVH......
hPOW UHQBMWOH , G0N\ 3XO\WDOBD %0.0.J0.Q. e ceeee e

,QWHJUDWOQJ %ORFNFKDOQ 0QWR WKH 6KDUGQJ (FRQRP\ $ 3UHOGPOQDL
1 G XN MLUL oo eeeat ettt eee ettt e et e et eeee

6HQD\ MRIG GEUDKLER. ..ALLOL e
(QKDQFLQJ *XHVW ([SHULHQFH 7KURXJK 9LUWXDO 5HDOLW\..,PSOLFDWLF
ODUNR 3HMHIGUDQ =BPBRRBYEDQGUD.2VWURIRY.LU. .o,

'LILWDOL]DWLRQ DQG 5HQHZDEOH (QHUJ\ IRU 6XVWDLQDEOH 6PDUW 7RX
AT R A 0 = - 1 TSP

L TR T-T ST D YT =5 = o YOO
5HVHDUFK RQ WKH 3UREOHPV Rl &RPPXQLFDWLRQ.ZRROV.%HWZHHQ 7RXL
gUHP &H\GD 6L0PNDXEF OU GIRANHQY d R.ODNRZEQXewicoeererreeeeereereeeeeeeeeeeemeeseeseeseenens

7KH 8WOOG]DWORQ Rl 90UWXDO 5HDOGW\ 7THFKQRORJ\ 0Q 0,&( 7TRXUQVP $
(PHUJOQJI ZUHQ G Voo eeeeeee e eees e eeeeeemeseeeseeseee e seeseee s eeesasaeseeeseeseee e s eseseemaseseseeseeeees

UeNUe )OUDWXHDIXWIHOW G Q@DIMU 9DWD QVM.HY.HU.ZRLODQ..coocvevveveveee
%LEOLRPHWULF $QDO\VLV RI 6WXGLHV .RQ.$UWLILELDOQ.,QWHOOLJHQFH L
*eOO0e $PMMHQXU %HDIYDH®@ d.D.OLAND.Q oot

*HQGHU &RPSDULRNEBRURMHGEH GNLOOV DQG *DVWURQRPLF 3UDFWLFHV $PRQ
SUHWRULD $UHD *DXWHQJI.3URY.LQEH. .

JLQGLZH -XOL@DDYRXBK ODQBIHHQR (URQ.*RUGRQucieeeeieereereereree.

7KH 8VH RI 5RTXHIRUW &KHHVH DQG &KRFRODWH 0Q 3URGXFW '"HYHORSP
A S 1 L6 2 VPP PP TP PPEPPR PP

.RUD\ *+]HY0Q 2 SHNOHUN F & PEOHIDED (PRID K gINX.O.ooveveeceeeeeeceees
'R RORYE WRXULWAY BOGSSHWMMHEHKDYH WKH..V.DRH.LQ.D.GHVWLQDWLRQ
-XDQ ,JQDFLR 3XOL&RBLWHWIQDIMHEARBDIDI@P® QRO0 $UAOND.Q..6.0.0W.ON.

(QKDQFLQJ WKH 6WUHHW )RRG ([SHULHQFH ,QWURGXFLQJ %DNODYD DV

6XSDS 1RQBMOIMIILZDQ &IGRPEXBRUKXDTNB® GdlH.Ue..ovooreeeeeoecereeenn.
([SORULQJ 5RRWUOHYHWOE@WDWH DV D 1DWXUDO.$OWHUQDWLYH LQ +DP
7KRUXQJ 360SONVRUQDXBREB KR SDBR.UQ..SKPULZoeroeoeeoeeeeeeeeeeeesceeereeeon.

7KH $SELOLW\ WR *DVWURQRP\ 7TRXULVP $FWLYLWLHV RI /DP 3DR 'DP .DO
OR\DOW\ LQ WKH 2Q.QLOQH.30DW.LRUP. ...t

.KUXHDFKLW &KBDDBRUBIQWIDN. @ KD.QW.LR. D
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7TKH &KDUDFWHULVWLFV RI 7KH 6 XVWDLQDEOH 7XUNLVK SHVWDXUDQW ZI
OO X O B Q14 b X X Y SRR

201 @ 4 111 oS

7KH 5ROH Rl :RPHQ (QWUHSUHQHXUV 0Q 6XVWD.OQDEQH.XDVWURQRP\ 60
5DQD UQUWDQ .DUDHWBRRHW 6DUQRZOD.Q. e eeee e
ODUNHWOQJ RI VWUHHW IRRGV O0Q.7sUNQO\H.D.QG.DURXQG.WKH ZRUOG
$KPHW 1RJID\ . DQMX.EHQOH.U. e eemve e
(YDOXDWLRQ RI WKH *DVWURQRPLF ,PDJH Rl 7+UNL\H.3UHVHQWHG WKUR
=eKDO $NVDNDQO.Q.%DAIDNWD U ..ot eeee s
7HOHPHGLFLQH DV D 7RRO IRU (QKDQFLQ#HBMUS$HAB BV 5RHVERIOW K HLUED 7RXW
%DKDUHK 3RXUBBKNDWEDHLM.L. HKNRUG.L. oo

([SORULQJ WKH H[SHULHQFHV RI LQIRUPDO FDUHJLYHUV LQ PHGLFDO WF
KRVSLWDOLW\ VA\VWHP $ FEULW.LEDO.UHILOHEWLRQ.SDSHU......

6KD\DQ S5DHLVLSRWYONBRIIGLLR. L.ttt
5HHYDOXDWLQJ WKH &RQFHSW RI OHGLFDO 7RXULVP LQ +HDOWK 7RXULYV

6LEHO 806F3DI* 0 *PNKD QHUW *eQHUHUILQ.ccoiiioooeeeeeeeeseseeeeeseeeeeeneenenene.
7KH 5ROH RBSHPQAERJI 7TRXU *XLGHV DV &XOWXUDO OHGLDWRUV LQ 7XUNF
YDWPD .DWIIG]6LE HO.cD.0. DU eeeee e veees e

81(6&2 /LVWHG 7HD &XOWXUHV DQG 7KHLU ,PSDFW RQ 5HJLRQDO 7RXULYV
$JHUEDLMDQ &KLQD...DQG..ADVW. ) .ULV.LD. e

+DUWZLJ %WREDHMH <L OGHUQLIP... HEH U oooveoeoeeeeeeeeeeeeeeeeeeeeeeeee e veeeeeeeeseseseeseeseeseseeneens
&UHDWLYH 7RXULVP $Q H[SORUDWLRQ LQ.W.KH.KHDUW.RI..VIDKDQ DV D |
6DKDU OR YIDKG G6lD KD UH K. 3. RXUDLNDUL oo

$VVHVVLQI WKH LPSDFWV RQ WKH GHOLYHU\ RI (QWUHSUHQHXUVKLS (G>
+LJKHU (GXFDWLRQ , QVWLWXWLRQV ,QVLIJKWY LQWR $FDGHPLF 6WDII 31

SRV KX D K DO H e e eee ettt eee e
+\IJLHQH ,VVXHVY )DFHG..EN.ZRXU.FXLGHN oo
SVOH SUV O DQu G N DQ oot eeee e e eeee s et s e et eeee e
*HQGHHODWHG 3UREOHPV )DFHGREARRP HQP 0DQ®H RAUMO.D.QEH........
00 0 O J HKQ. DLH M. oo eeeee e seeme e e seeme e

,QYHVWOJIDWOQJ WKH ,PSDFW RI *UHHQ 6XSSO0OHU 6HOHFWORQ DQG :DVW
&OWIOIHQVKGOS %YHKDYGORU IRU WKH (QYGURQPHQW ZOWK.5HVWDXUDQW (W

SBONHUDED® JHU TG XQu X PDQueeeeeeeee ettt eeees et s et eees e seaes et enes e s eeeeeeenen.
(PSOR\HHVY IRRG VDIHW\ FXOWXUH DW VHOHFWHG PHDW SURFHVVLQJ S¢
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I1RPKOH 6LWKROH -XO\W.::RKDQQOQHV.ELEDQIVRQL oo

SHGHIOQ0QJ ,QQRYDWORQ 0Q +RVSOWDOOW\ ([SORUGQJ WKH 5ROH RI (Q\
(PSOR\HHV ,QQRYDW(OYH %HKDYGORU 7KURRDE\W.KH../HQMV..RL.&UHDWGIYH 6}

OXUDG 0DWDIED WHW P HW ED.UQRAQDQ i,

7KH (I'THFW 21 :RUNSODFH $Q[0HW\ 2] 7TRXUOVP (P%ERQHH ¢ & QRN BWV\FKR
G RP S D ULV R Qi ettt h bt e et ek ear e b e e et re e e anees

YAOO] $UYV-DVAHUHQSQGIEKMNOL.SNOQED e

,QYHVWLIDWLRQ RI ,QIRUPDWLRQ 6KDULQJ DQG ,QWHUQDO &ULVLV &RPF
+FRVSLWDOLWALQGXNMMUN ettt smmee s

0DGDUD %D O D ADW®MKY DO B PHNKIDKD X® QK DO L G..6 D.RP.D.UD....cce..........
/HDGHUVKQOS DQG &RQIOGFW 0DQDJHPHQW..DW..)0Y.H. 6 WDUV..£+RWHOV
6DKDU 'R GH/HDQ6 IVDIBUS U X . BN.GH QL Lo

'RHV 3HUVRQDOL]DWLRQ +HOS" 9DOXH $WWLWXGH .%HKDY.LRUDO ORGHO ¢
8PXW .DGLU6M]B]=HWBMDPD <DNXYH gB®QG 6DPHW.* .NND\D........

&RQIOLFW EHWZHHQ 6DWLVIDFWLRQ %DVHG RQ &RQVSLFXRXV &RQVXPSYV
6HUYLFH &RQVXPSWLRQ DQG.SHSXUEKDVH . 2%HKDYLRU. ...

*IJGH . XPMQRG %LOV.HQ..%LOJLAL. oo eemae e,
(IWHQGHG 6HOI LQ.7ZRXULVME.EMXGLEM. ..o
6HOFDQ .HUHPR+0OX DQG..+LGD\HW...Q.00D.00. oo,
7KH 5ROH Rl 7RXULVP 'LSORPDF\.RQ..HV.WLQDWLRQ.%UDQGLQJ
gPHU 6DDUQG 6HOPD OHMGD.Q. B NIX Ui
37KURZ 2XW D 6SUDW WR &DWFK D ODFNHUHO ~ $QDO\]LQJ WKH %HQHILW

BHUSLO . H YV NDLQDG 30KHOUDK 0. O H IN. oo eeee e
BHWLHQGO\ 7RXULVP LQ dHGUPH ([SORULQJ. +RW.HO..3RQLELHYV
gUHP <DRBIQHQ 20D\BQGHIDAROQ *|UNHP.. e NVHO oo,
$ 3DUWOFGSDQW 2EVHURRDWIR® RQWRMDEWWRQ (Q D *XaGHG. 7TRXU RI WK
6HUSGO .HV NDIQYG 36FHOUIOONA.. $ G H P RS oo

BUHGOFWRUV RI 1HW 3URPRWHU 6FRUHV 136 RI UHFRPPHQGOQJ ,VWDQE
GHV W BQDM.ORQuoeeeeeeeeeeeeeeeeeee ettt eeeee et ees et eseeseeeesees s eeeseseeseseesesseseeseeseesenemssesesees st eseeneesees

OX]DIIHU 8\DRXO :@OXMD 30DQ@G )DUXN. AXGHU. ..o

7KH ,PSDFW Rl 8QIRUJHWWDEOH 5HVWDXUDQW ([SHUOHQFHV RQ *XHVWV
,QWHQWORQ WR 5HYOVOW $ &RPSDUIV.RQ.EHWZHHQ.ZXUNOI\H. DQG WKH 8¢

5DQD UDMKPHW 6D WBEBRYED QD QW.. X SM.D. oo seee e

)DPLO\ 7UDYHO 30DQQLQJ &KDOQHQJIHV..DQG..2SSRUWXQLW.LHV

"HUND B HP LB H.O LN oo oeee e eeen e
1IHXURVFLHQFH DW WKH VHUYLFH Rl WRXULMP.PDUNHWLQJ..D. ELEOLRPH!
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BW KL QDL HOO.D e eee e eem e eeeme e
&RQVXPHU %HKDYLRU DEML QR QQXPRNU LW@®OD.QG...+.RV.S.LW.D.OLW)
3D ULQLWD0D QKR Dot seees e
'R WKH KRWHO FOUFXODU HFRQRP\ SUDFWOFHV DQG JUHHQ.DWWUGEXWH
$OGUGF 90PHWD -OFQRE-D ODWYWWHQRPUPHQ )QRUAGR ..o,
3HUIRUPDQFH OHDVXUHPHQW Rl (QYLURQPHQWDO 6XVWDLQDELOLW)\ ,QG
+DQGH 8\DUG2OH\PDQ $OSHUHQ. SNGREDQ oo,

&LUFXODU HQWUHSUHQHXUVKLS DFEHSWDQEH.RL.KRV.SLWDOLW\ HPSOR\}
U000 SUONDD GD-QQ GN.&KD.Q oottt vmene et

)DFWRUV ,QIOXHQFLQJ 5HWXUQ 9LVLWYV D Q G&BIQMPLLIXFP +3FOWRHHOQ/W ({IDPQ RQ B
([SHULHQWLDO *UHH.Q. £RW.HO.LRIDOM N oeeieoeeoeeeeeeeeeeeeeeeeeeeeeeeeeesseesssesseeseene.

+XVHILQ SUDTMOWX O QBQD. N oeoeeeeeieeeeeeeeeeeeeeee e s sseeesseeses s seesees s esseees e eseeseeeressens
7KH )XWXUH RI 7ZRXUGVP 0Q )ORUGGD 6XVWDOQDEOH 6WUDWHJIGHYV 0Q Wi

g]JOHP .0PND G SdIRKEIDA.R. 50X o i imee ittt ettt rmee e e e e e e smee e e e s

(QHUQVLFLHQF\ DQG &OLPDWH &KDQJH OLWLIJDWLRQ LQ WKH 7RXULVP DQ
'"HYHORSPHQW *RDQVN.IHUVNSHEMLY.H e

6LVDPNHOH @ QGRODW D.QR.LXEH oo eeee e
%LRSKLOLF 'HVLJQ DQG 6XVWDLQDELOLW\ $Q..QQRYDWLYH.3DUDGLJPD
%eGUD .DDWOPD 7+]]HK U BLRDED WIDINIDED & MHDKP HW.. % D.KD.U...........
6DQLWL]LQJ /HIDF\ 7RXULVP 6XVWDLQDEOH 'HYHQRSPHQW.,.VVXHV DQG
“HUUN RIS H U W 5K RGIGn et eeeeee e eeee s

6XVWDLQDELOLW\ (QYLURQPHQW DQG &RUSRUDWH 6RFLDO 5HVSRQVLEL
"HEVLWH &RQW.H.QW..$.Q.D. 0NN L Voo eeoeeeeeseeeee e e e seveseseeseeseesseeseseeeseeseseenns

UXOH .D\D %QDEX .MOEE UH\P D $.QG.Dlueeoeoereoeeeeeoeeeeeeeeeeeeeeee e
(FRORJLFDO RU (FRQRPLFDO" $VVHVVLQJ WKH (QY.LURQPHQWDO *RDOV R
O H O LK B 5Lttt eeeeee et eeemt et ee e e et et ee e e e e eeee e ee e eeeee
$ 6WXG\ RQ WKH (YDOXDWLRQ RI &RQIOLFW DQG &RRSHUDWLRQ %HWZHH
*|]JGH 6D\JLQ DQG OHKEHW.4DOLW. SNLQ. oo,
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$VVHVVLQJ GLIJLWDO WHFKQRORJ\ DIERVB G QFRIXQ & PU XWDrO
HOQOWHUSULVHY DV D FROODERUDWLYH IUDPHZRUN IR

1MDEX®ORRBRUWLD 3HDMORANDYXKXXZ R 7VKLSDOD
7TVKZDQH 8QLYHUVLW\ RI THFKQRORJ\ 6RXWK $IL

$EVWUDFW

3XUSRAKHY DUWtFOH XQGHUVFRUHV WKH QHHG WR DFFHOHUI
WHFKQRORJ\ DGRSWtRQ DQG X\EHD\DHRR QUR X X tAMCPO HRR/P IR N & WX
HFRQRPtF GHYHORSPHQW D QG5 IVKIVWIDQ Q8D B t B DWR R QWK &\ VAXHEQ
VHHNV WR HTXtS &%7 DFWRUV ZtWK SUDFWtFDO NQRZOHGJ}
tQQRYDWRYEHPRVW VRFtRHFRQRPtF tQtWtDWtYHV DQG SURPRWI

BWXG\ GHVOJQ PHWKRGRYRIWBSSVRDHFKHDUFK GHVtJQ tV TXI
SURYtGHSQ®K tQIRUPDWtRQ HQDEOtQJ WKH H[SORUDPMWIRD RO t
VWXG\ ZDV FIRQG YWAHHEDUWLFLSDQWY ZHUH LGHQWLILHG WKL
VDPSOLQJ

5HVXDKH &%7 DFWRUV DFNQRZOHGJHG NQRZtQJ GtIIHUHQW W
XVH 7KHVH UHVXGWYWRG tFDWMHWKOWGRPtQDWHY WKH ,QWH
VRFLDO PHGLD DQG GLJLWDO SODWIRUPV VXFK DV )DFHERRN
*PDLO 7KH ILQGLQJV DOVR LQGLFDWHG WKH XVH RI FRPPXQ
+RZHYHU GHVSLWH NQRZLQJ WKH LWKBWL MXHIE HEURUNBORW
PDUNHWtQJ DQG RQOtQH FRQUOHFGIWWKWHQ WHREQ I RW ©FPUWW HGS VH
VIQHUJtHV ZtWK RWKHU VWDNHKROGHUYV

2U0J0QDOUOWKMDOWMKGY XQGHUVFRUHVY WKH VtJQtItFDQFH RI
WHFKQRORJtHV tQ SURPRWtQJ VRFtRHFRQRPtF tQtWtDWtYHV L
RlI WKtV VWXG\ RIITHU D QHZ SHUVSHFWtYH UHRO® WRt@J IR B GDKEHD
GtJtWDO WHFKQRORJtHV WRZDUGV HQKDQFtQJ &%7 SHUIF
VRFtRHFRQRPtF GHYHORSPHQW DQG VXVWDtQDEtOtW\

_H\ZRU&GRP P X EIMHG WBRXUBYPWDO WEHARQROR¥YWDtQDEtOtW\
,QWURGXFWtRQ

&RPPX@EHMMHG WRXUtVP UHPDtQV StYRWDO tQ SURPRWtQJ DQ
HQYtURQPHQWDO GHYHORSPHQWDO DJHQGD ODTXHUD GD &F
%HFDXVH RI tWV QDWXUH WKtV IRUP RI WXXH ODW 8 XGJH WS &\D DK
H[SHUtHQFH\O RMWKR @IRPDHIPRUtHV IRU WR XU GOMU ZOH QHNDOF t

EHWZHHQ VXVWDLQDEOH &%7 DOLJQV ZHOO ZLWK ZWKHKV XV W

7
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DGYRFDWH IRU WKH PDLQWHQDQFH DQG SUHVHUYDWLRQ RI
WKURXJK GLJIWDOLVDWERQ LQLWLDWLYHY DUH GHHPHG WR
VWLPXODWLQJ VRFLRHFRQRPLF JURZWK DOOHYLDWLQJ SR)
VWDQGDUGYV IRU UXWDION FBPPHO@LVEBIHHY 'XtP 3HWHAKHVH .OR!
VXVWDLQDEOH GHYHORSPHQW JRDOV DUH HQWUHQFKHG LQ
SHUVSHFWLYHV FRQVLGHUHG QRWHZRUWK\ YHKLFOHV IRU VX
GHOLYHU HPSOR\PHQW RSSRUWXQLWLWMR DRMBP )XGHLIFMIQNY O Y
VXVWDLQDEOH HFER®R PLXVIURZWIO QH

+RZHYHU HIIHFWLYHO\ RFFXS\LQJ WKH GLJLWDO VSDFH PD\ Q
WR GLVFRYHULHV RI RWKHU GHVWLQDWLRQV HVSHFLDOO\ ZL
WKHUHE\ HQKDQFLQJ WKH YLVLBMIRQVR WEBUR X G HOIH FGIHIQ W C
OHDGLQJ WR VXEVHTXHQW JURZWK RI UXUDO FRPPXQLWLHYV
WHFKQRORJLHY SURPRWH WKH H[FKDQJH RI LQIRUPDWLRQ

SODWIRUPV *PDLOXIBQG FRRIEOOXHWWDLQDEOH '"HYHORSPHQW *F
WKDW &%7 VXVWDLQDELOLW\ UHDOLVDWLRQ VKRXOG EH GULY
DQG DVVRFLDWHG WHFKQRORJLHV WKDW ZLOO IDFLOLWDWH
H[SHULKQFRV JRU &%7 DIIRUGDEOH GLJLWDO WHFKQRO|
GLUHFWO\ HQJDJH ZLWK SRWHQWLDO WRXULVWRUGHO/WBQER
RZLQJ WR DIIRUGDEOH GLJLWDO SODWIRUPWY GOQRZVWRBXBR X QW
LQIRUPDWILWRQYWXG\ H[SORUHV PDQ\DR NV RWHLHD WHK G REX.IFO G HIQLIM
VXVWDLQDELOLW\ LQ UXUDO &%7 DQG LQ WKH TXHVW WR FR(
IROORZLQJ TXKNMWLWPWHY RI GLILWDO WHFKQRORJLHV DUH F
:KDW LV WKH SHUFHLYHG XVDELOLW\ RI GLIJLWDO WHFKQRORJ
RI DGRSWLQJ DQG XVLQJ GLIJLWDO WHFKQRORJLHVGLQ LEWXD/Q Q
WHFKRR-HV SURPRWH &%7 VXVWDLQDELOLW\"

OHWKRGRORJ\

5HVHDUFKHUV HPSOR\HG D TXDOLWDWGMBWH VB DRIFKD NI RER E
WKH H[SORUDWLRQ RI LVVXHWHRW MWRQHLOQ FRY X EBB G% KHU R V
SDUWLFLSDQWY ZHUH LGHQWLILHG WKURXJK VQRZEDOOLQJ |
GLYLGHG LQWR FDWHJRULHV WKRVH ZKR ZHUH QRW HPSOR\
WKH &%7 LQLWLDWLYHV WRRUR\EGRILIRUMNOE URH VDHEDA CRWHKGH U
DFWLYLWLHV DQG WKRQHWMRK PDRYXOILNPSWOHRRW® U 'DWD ZDV F
VWUXFWXUHG LQWHUYLHZV ,QIRUPDWLRQ ZDV FROOHFWHG
=LPEDEZH DQG 'LQRNDVL 6RXWK $IULFD 'XH WR QDVF#
SURPRWIUGDVYEG GLIJLWDO VSDFH LQWHUDFWLRQ DQG LQWH{
UHVHDUFKHUV WR GIPEDRQORQFRFSRYNVRQ 7KH GDWD ZDV SU
WKH $7/$6 WL VRIWZDUH YHUVLRQ
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SHVXOWYV

‘DwWD ZDV WUDQVFULEHG FOHDQHG DQG VRUWHG 7KHPHV Z|
DQDO\WVLY DQG UHSRUW ZULWLQJ &RGHV ZHUH DVVLJQHG W
LOWHUSUHWDWLRQ 7KH GDWD FROOHFWG&RED VQE WRILX FOHQWH L
1GORYX 6LIROR 7VKLSDOD

7TDEOBUHVHQWY ,QWHUYtHZ 4XHVWtRQV

SHVHDUFK TXHVWtROQWHSWK tQWHUYtHZ TXHVWtRQV

54 KtFK GtJtWDO WHFKQRORJtHV RU SODWIRUF
&%7 tQtWtDWtYHV"

54 :KDW DUH \RXU FRPPHQWY UHJDUGtQJ WKH >
GtJtWDO WHFKQRORJtHV"

54 :KDW DUH WKH EHQHItWYV RI XVtQJ WKH tGHQ\
&%7 tQtWtDWLtYHV"

54 +RZ FDQ WKH XVH RI GtJtWDO WHFKQRORJtH
&% 7"

7TDEOBXPPDUtVHVY SDUWtFtSDQWYVY SURItOHYV

, QWHU{ $JH[ 6H[ | &DWH[] 'LVW[] ,QWHUJ| $JH [ 6H[ | &DWH|] 'LVWULR
,Qll ODOH %

Ql ODOH % QI ODOH

QI ODOH % QI YHPD

Ql 0DOH % QI ODOH

QI 0DOH % QI ODOH

Ql YHPD % QI ODOH %

QI 0DOH % QI ODOH

Ql YHPD % QI ODOH %
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QI YHPD % QI ODOH
Ql 0DOH % QI ODOH
QI 0DOH ' QI ODOH
QI 0DOH % QI ODOH
QI YHPD % QI ODOH
Ql YHPD % QI YHPD
QI YHPD % QI ODOH
QI YHPD ' QI ODOH

7TKRVH ZKR ZHUH QRW HPSOR\HG EXW VRPHZKDW HFRQRPLFDOO\ DFWLYH
RU ZHUHPGBIO®R\HG LQ FUDIW FHQWHO-DWBGGDRWKMUWIRXULVPKRVH IRUPDOO
VHFWRU

7TDEOH DOVR VKRZV GHPRJUDSKLF GLVWULEXWLRQ ZLWK WKF
SRSXODWLRQ FRQYHUVDQW ZLWK GLIITHUHQW W\SHV Rl &%7
JHQHUDWLRQ ; DQG WKH PLOOBIQQDO OWH DKWY RIJI LIQV X WLKARD
OLPLWDWLRQV 'XEH DQG *XPER

TDEOMXPPDULVHV WKH WKHPDWLF TXDOLWDWLYH DQDO\VLYV IL
EHQHILWY WR &%57 DFWRUV UHDOL]J]HG WKURXJK WKHLU XVH
& %57 VXVWDLQDELOLW\

7TDEOBUHVHQWY D VXPPDU\ RI WKHPDWLF DQDO\VLV

TKHPH 6XBVKHPH J)LQGLQJV

7\SHV RI GLJLY 6RFLDO PHGLD S 6RPH &%7 DFWRUV X
'KDWV$SS ,QVWDJU

*PDLO 6RPH XVH HPDLOV IR
GLVFXVVLRQ ZLWK F

&RPPXQLW\ UDG| 6RPH ZHUH VWLOO U
UDGLR VWDWLRQ SO

'LIJILWDO WHFK| (DVH RI XVH ODQ\ DFWRUV DFNQR
IDPLOLDULW\ ZLWK
DQG IRXQG LW VLPS

&RQWHQW FUHDY'HVSLWH IDPLOLDUL
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WHFKQRORJLHV PD(
SURIHVVHG LJQRUDGQ
RQOLQH FRQWHQW F
3XUSRVHYV

YHQHILWYV DY $WWUDFWLQJ WE 3URGXFWY DQG H[SH

HPEUDFLQJ HQKDQFHG RXU YLV

8VLQJ GLJLWD 5D UNHWY

*HQHUDWLQJ UH| $00 &%7 DFWRUV DF
GLIJILWDO WHFKQROR
WKH PDUNHWLQJ RI
FRPPXQLW\ FXOWXU
DFWLYLWLHV

&RPPXQLW\ FRKH 'LJILWDO WHFKQROR]
,QWHJUDWLRQ D PH
DUUDQJHG LQIRUPD
KDUP WR RXU UHVRX
GLVVHPLQDWHG

‘'LJLwbo WHF 3UHVHUYDWLRQ | &% 7 DFWRUV DFNQR!

VXVWDLQDELO WHFKQRORJLHV KDY

%7 LQLWLI
Q &%7T LQ D VHQVH RI FRQVHU
3LFWXUHV FDQ EH G

SDVVHG RQ WR WKH

ORVW &%7 DFWRUV DFNQRZOHGJHG WKDW RQH ZD\ RU DQRWKF
IRU FRPPXQLFDWLRQ DQG PDUNHWLQJ WKHLQ SNFGFXF\VBVQRQ G
7KLV SRLQW LV DOVR DOOX@ MG MR JEH RXHEtJ GDWIXDGMJItWDO P
,QWHUQHW ZtWK PDRFLBQJPHBGDI@QG GLIJLWDO SODWIRUPV

,QVWDJUDP 7LN7RN ¥RBWXH DN OFRAMHGIH GLILWDO WHFKC

11
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WR JOREDO FRQQHFWLYLW\ :KHUHDV VRPH &%7 DFWRUV SI
FRPPXQLW\ UDGLRV FKDUDFWS$OWKRGE JK VR PHWHEGE DEWRIDAI IS |
SODWIRUPV DUH VtPSOH WR XVH WKHtU XVDJH IRU SURIHVYV
OtPtWHG WR FRPPRQ SHUFHtYHG XVHIXOQHVV 7KtV UHIOHFW
XOWtPDMPMQDBRVR D ODFN RI V%|ttMH®WP O GItWD O HKXI®®ND -
3DUWtFtSDQWY IXUWKHU tQGtFDWHG WKHtU ODFN RI VNtOOV |t
RU :KDWV$SS 7KXV WKH DEtOtW\ WR FUHDWH D )DFHERRN EX
EH D JDPH FKDQJHU IRDt&HT t @ KDI@OWR QH VODT WID\OHD QBQVSHFW 1Y
ZtWK WKH YtHZ WKDW GtJtWDO WHFKQRORJtHV KDYH EHFRPH
UXUDOORQKMY )HROD 3DUHQWH 9HVFt %RWWt

"tJtWDO WHFKQRORJtHV PDNH tQIRUPDWtRQ GtVVHPtQDWItRQ
VHUYtFHV WR WRXUtVWV DQG WKtV tV FRQVtItVWHQW ZtWK 1tC
GtJtWDO VSDFH KDV VtQFH EHFRRURX KD WNKH WIS MD FRARISB.HE B BVGD
GtJtWDO WHFKQRORJtHVY WKH\ KDYH HQKDQFHG PDUNHW H[SI
SHUIRUPDQFH FRQWBEREXR\PHHFFQGW RHVCRRFSRHQWDD Q@B UDXHWWDRQD |
7KtV IXUWKHU HQKDQFHSWURRRMWBOBVFRXHUWLR@ DBIOLW\ LQ &% 7 I

&RQFOXVtRQ

7KH VWXG\ HVWDEOtVKHG WKDW DV PXFK DV UXUDO FRPPX
WHFKQRORJtHV VXFK DV VRFtDO PHGtD SODWNBDPXVWKH tUHE S
DFNQRZOHGJtQJ WKH SUHVHQFH D G® DXWItFOU? U W PR \R & % R Dt B\
OtPtWHG XQGHUVWDQGtQJ UHJDUGtQJ WKHtU HIITHFWtYH XWtO1
ODFN tQ FUHDWtQJ D )DFHERRN EXVtQHVV DFFRXQW DQG FUHI
RI SABRIFWtYH WRXUtVWV B6XFK OtPtWDWtRQV KtQGHU VRFtR
FUHDWtRQ DQG tQFRPH JHQHUDWtRQ 7KH VWXG\ XQGHUVFRU
SOD\ tQ DFFHOHUDWtQJ WKH DPSOtItRDWitRY RO EHTF KQRNDIR W
GHHPHG D SDQDFHD WR PDQ\ FKDOOHQJHV DIIHFWtQJ &%7 7|
HQKDQFH JOREDO YtVtEtOtW\ WKHUHE\ FUHDWtQJ PDUNHWYV |
HOHYDWtQJ RXMYG DWW FRWtYH WRXUtVW GHVWtQDWtRQ FH{(
HOKDQFtQJ VXVWDtQDEtOtW\ +RZH®GHHLWW & HWHIIFK DR ORI tHW t €
XQGHUUHSUHVHQWHG DQG UHTXtUHV DWWHQWtRQ 7KH GUt®
YtVtEtOtW\ Rl &%7 FRXOG OHDG WR MRE FUHDWtRQ DQG SRYH!I
IRU SXSEHRQYPWH SDUWQHUVKtSV D QHP DG MRIXFUGH GRWIRZQ D Q FHS)
WRXUtVP tQtWtDWtYH\VG WISWRIXOK t QU RtIQ ERP MXQtWtHV YXWXU|
FRPSDUtQJ UXUDO DQG XUEDQ VHWWtQJV UHJDUGtQJ WKH HII
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SHIHUHQFHYV

$JLUD 1 6DPDG $ 6DOHKXGGLQ 0 =DKDUL BIDVHG &Kk
7RXULVP &% 7 +RPHVWD\ 2SHUDWRUVx $t 4XDOLW
KWWSV GRL RUJ

&DQ $6 (NLQFDL&OHUOGN )DQWDV\ RU UHDOLW\" 8QYHL
QDUUDWLYHYV LQ WRXULVP VRFLDO PHGLD DGYHUW
KWWSV GRL RUJ M WRXUPDQ

&DQ $ 6 (NLQFL < 3LQR * ([IDPLQLQJ WKH LPSDFW
SHUFHLYHG GHVWLQDWLRQ EUDQG DXWKHQWLELW\ ,QV
KWWSV GRL RUJ

'XEH & *XPER 9 'LIIXVLRQ Rl ,QQRYDWLRQ DQG WHK

'KHUH $UH :H " "LIIXVLRQ RI ,QQRYDWLRQ DQG WKH 7HFKQRO
7KH =LPEDEZHDQ ([SHULHQFH -XO\ KWWSV GRL RUJ

+DLGHU 0 B6KDQQRQ 5 VOKHVHOWMMJIDGDQ 'LJLWDO /H
6XVWDLQDEOHY%RPPXJRWULVP &%7 3RUWODQG ,QWH!I
ODQDJHPHQW RI (QJLQHHULQJ DQG 7HFKQRORJ\
KWWSV GRL R&O(7 3

ODTXHUD * GD &RVWD % % ) OHQGR]D i 6DOLQDV 5 $
'LILWDO 30DWIRU P RUH & RPFUEE WRXBIOVRRQFHSW 'HYHORSPH
6XVWDLQDELOLW\ 6Z+W]KHWWBYG GRL RUJ V X

ORQGD $ )HROD 5 3DUHQWH 5 O9HVFL 0 %RWWL $
WHFKQRORJLHY D FROODERWPDWLYDH IVDPGZIRWNY LRU *FROHLFQ F
3URFHVV DQG 3ROLFKWWSV GRL RUJ 7 *

1GORYX 1 BLIROR 3 3 6 7VKLSDOD 1 JHYHUDJLQ.
6XVWDLQDELOLW\ 196D V H&R P P5OQULINO, 7RXULVP BWXGLD
KWWSV GRL RUJ VS

‘'R\R ( OXVDYHQJDQH 5 %BYWRRRRYNQYW\%HHQ D 8VHI

3RYHUW\ (UDGLFDWLRQ LQ 6RXWKHUQ $IULFDQ 5XUDO 'HVW
(FRWRXULVP ODQDJHPHQW 9DDO 8QLYHUVLW\ AIUMAFEKQWRORIJ
(FRWRXULVP ODQDJHPHQW

6WDOPLUVND $ O /IRFDO )RRG LQ 7RXULVP BHWGWLQDW
3HUVSHFWLYHV TRXULVP 30DQQLQJ DQG ++ '"HYHORS
KWWSV GRL RUJ

81:72 TRXULVP 7RZDUGYV *OREDO 2YHUYLHZ 81
XQZWR RUJ GRL ERRN

81:72 , QWHUQDWLRQDO 7RXUL¥PKH JRODBEKMWR/I RQ9,(GLW
TRXWVP * SHYLVHG DQG XSGDWHG 2FWREHU 81

XQZWR RUJ GRL ERRN

13
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;XH ) /KH GHYHORSPHQW RI UXUDO W RRULL\DRO XOQ G K U \G DAV
696 ,661 2Q0LQH ‘2,
KWWS GRL RUJ VYV

14
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'RH¥RPPXQLW\ 5HFRJQLWLRQ &5 9LWDO LQ ,PSURYLQJ 6XVW
67" " (YLGHQFH IURP (DVW $IULFDQ .HQ\D

5XWK 1DQJH <XQML 1D]DQLQ 1DGHULDGLE 6HGLJKHK 6DIV
&\SUXV :HVW 8QBYNKVV.HWW 8QLYHUVLW\ 1RUWK &\SUXV 9L

$EVWUDFW

6 XVWDLQDEOH WRXULVP GHYHORSPHQW LV D YLWDO SKHQF
SDUWLFXODUO\ LQ UHJLRQV OLNH .HQ\D (DVW $IULFD ZKHUH
VWXG\ H[SORUHV &P XQWDO5HFRIQLWLRQ LQ DFKLHYLQJ
'"HYHORSW®PBDEWQJ RQ VFKRODU OLWHUDWXUHV OFPIVOGKWEWXGLHV
VXVWDLQDEOH WRXULVP GHYHORSPHQW FDQ EH DFKLHYHCG
UHFRJQLWLRQ %\ SURPRWLQJ LQFPXVLQLWD Q&DUWVYEHSEWWIR
FXOWXUDO FRPPXQLWLHV (DVW $IULFDQ FRRXEIWRRAHR/X QL MH H K
EH SDUW RP GBGNMIFRQRYMWRYDUGYV VXVWDLQDEOH WRXULVP GHYHOR
DQG UHFRPPHQGDWLRQV IRU SROLF\PDNHUV FRPPXQLW\ O
VXVWDLQDEOH WRXULVP GHYHPRGPMOQSDWWURIKXSI B WILRHF WO QGHU
WKH ILQGLQJV (DVW $IULFD HQFRPSDVVHYV D GLYHUVH DUUD\
WKH UHJLRQ KROGV LPPHQVH SRWHQWLDO IRU WRXULVWVY DV
LW DOVR @BLWWNWORY VXFK DV ORZ OHYHO RI LQFRPH DPRQJV
SULFHV RI WRXULVP SURGXFWYV ODFN RI SURPRWLRQ HQYLU
$FKLHYLQJ VXVWDLQDEOH WRXULVP GHY HO RBPHORD EIKQH VD WW
LOWHJUDWH HIIHFWLYH VXVWDLQDEOH GHYHORSPHQW DQG F
PDNLQJ SURFHVVHYV

SXUSRMRPPXQLW\ UHFRJQLWLRQ SOD\V D YLWDO UROH LQ LPS
WKDW ORFDO UHVLGHQWY IHHO YDOXHG LQYROYHG DQG EH
SXUSRVH RI WKH VWXG\ LV WR LQYHVWRID WA ,RBY R Y MWPIO6 XW K
7TRXULVP '"HYHORSPHQW HVSHFLDOO\ LQ WKH FDVH RI .HQ\D (L

6WXG\ FRQWULEXWLRQ D®&GV2UHMHIDDUFKWKF FQWXYHEXWHYV WR W
WRXULVP GHYHORSPHQW E\ DGGUHVVLQJ WKH XQLTXH UROH F
IRVWHULQJ UHVSRQVLEOH WRXULVP SUDFWLFHVY SDUWLFXOD
KDHODERUDWHG KRZ FRPPXQLW\ DWWLWXGHY DQG LQYROYHP
LQ UXUDO DUHDV SXEOLF SDUWLFLSDWLRQ LQ JRYHUQPHQW
WKH LPSOHPHQWDAMWIHRWRSFURMDPY +RZ HYHU YHU\ IHZ VW
FRPPXQUWH¥FRIQLWLRQ &5 DQG SDUWLFLSDWLRQ LQ LPSURYL
67' LQ (DVW $IULFD .HQ\D 7KLV UHVHDUFK ZLOO EH RQH RI L
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UHFRJQLWLRQ &5 DQG SDUWLFLSDWLRQ LQ LPSURYLQJ 6XVW
$IULFDQ .HQ\D

BWXG\ GHVLJQ PHWKRTGKROR UVWHYSDWEBFKY EDVHG RQ TXDOLW
VWUXFWXGHG WK GXHNVWLRQV ZHUH SUHSDUHG WR DGGUHVV \
LQGLJHQRXV JURXSV WXFKHBV7RRPPXP LM@W WD BYVDWYHWD R B®BX UK
DQG RWKHU LQGLJHQRXV FRPPXQLWLHY ZHUH LQYROYHG LQ \

SHVXOMWHY UHVXOWY RU WKH ILQGLQJV RI WKH VWXG\ LQGLFI
UHFRJQL]JHG DQG LQYROYHG LQ WKH SURFHVV RI GHFLVLRQ F
ZLOO OHDG WR VXVWDLQDEOH WRXULVP GHYHORSPHQW

H\ZRUGHQ\D VXVWDLQDEOH GHYHORSPHQW UHFRJQLWLRQ F
 QWURGXFWLRQ

&RPPXQLW\ UHFRJQLWLRQ DQG SDUWLFLSDWLRQ LV YHU\ H
GHYHORSPHQW FRPPXQLWLHV JHQHUDOO\ DUH PRUH VXSSR
GHFLVLRQ PDNLQJ DQG WKH\ SHUFHLYH SRVNEPWQVYW LLHP\E DEMEVO |
JURXSV DUH PRUH VXSSRUWLYH ZKHQ WKH\ DUH DFWLYHO\ LQ

HW DO 5DVRROLPDQHVK HW DO +RZHYHU QHJIDW
UHVLVWDQFH DQG IHHOLQM} ZRIH®HBRPBHDAV IFDWQ IBHO H[FO.
DGYHUVH WRXULVP HIIHFWV &DQDYDQ 5HFRJQL]LQJ WR

PRQLWRULQJ RI LPSDFWYV DQG VWDNHKROGHU HQJDJHPHQW
GHYHORSPHQW 6KDUSOH\

6 XVWDLQDEOH WRXULVP GHYHORSPHQW KDV GHYHORSHG DV
FRPPXQLW\ GHYHORSPHQW DQG UHFRJQLWLRQ WR DGGUHVV
VWDNHKROGHUYV VRFLDO HTXDOLW\ DQGPRBOMHWHKQWH X RPRU
UHFRJQLWLRQ DQG SDUWLFLSDWLRQ RI FRPPXQLW\ JURXSV
GULYLQJ VXVWDLQDEOH WRXULVP GHYHORSPHQW LQLWLDWL"
LPSOHPHQWDWLRQ RI SROLFULHWLDK) E RAPXDQWW Y LLHQVY RIEDH\P 1$Q
DQG HFRQRPLF SURVSHULW\ FRPPXQLWLHV FDQ LQVSLUH W

VRFLHW\ 8QLWHG 1DWLRQV ORUHRYHU UHFRJQLWLRQ
HPSKDVL]HV LQFGPOWLYH ®HFLW.KRH) SUHVHUYDWLRQ RI FXOWX
IRVWHULQJ VXVWDLQDEOH GHYHORSPHQW ©5ZLJHPD % \

PDNLQJ SURFHVVHV DQG SURPRWLQJ LQWHUFXOWXUDO GLDO
HQVXMWKDW GHYHORSPHQW LQLWLDWLYHV DUH FXOWXUDOO\
81(6&?2
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ILWHUDWXUH 5HYLHZ
7TKH &RQFHSW RI 6 XVWDLQDEOH 7RXULVP '"HYHORSPHQW 67"

7KH FRQFHSW RI VXVWDLQDEOH 7RXULVP GHYHORSPHQW DV |

HPSKDVL]HV RQ PHHWLQJ WKH QHHGV Rl WKH SUHVHQW Z
JHQHUDWLRQV WR PHHW WKHLU RZQ QHHGNV %D XQEOID Q\C
GHYHORSPHQW UHTXLUHV FRPPXQLW\ SDUWLFLSDWLRQ DQG
ZLWK VRFLDO HTXLW\ 7UDQVLWLRQLQJ WR D UHJLRQDO SHU
$IULFD LV FKDUDFWHUL]HGGER XSRUIW X QFLKWDLOHO/H GJHNVFDQ LQ J|
OHDGHUV LQ SDUWLFXODU KDYH LQFUHDVLQJO\ HPEUDFHG V
WKH LPSRUWDQFH RI FRPPXQLW\ SDUWLFLSDWLRQ MREV DY
VRFLDO L®F@XVLRQ ,QLWLDWLYHYV OLNH WKH $IULFDQ 8QLRQ
&RQWLQHQWDO )UHH 7UDGH $UHD $1&)7$ H[HPSOLI\ UHJLRQI
ZKLOH HQVXULQJ VXVWDLQDELOLW\ DQG VRFLDO HTXLW\ $I
(IIHFWLYH SDUWLFLSDWLRQ E\ WRXULVP VWDNHKROGHUV LQ
FXOWXUDO DQG HFRORJLFDO FRQWH[WV VWULYLQJ WR KDU
VXVWDLQDEOH WRXULVP GHYHORSPHQW

7KH H[LVWLQJ OLWHUDWXUH RQ WRXULVP LQ .HRQ\D HILIRGOGIL
OHYHO HIIHFWV ZLWK OHVV DWWHQWHLYRHO JHMHBWNVRRW KE DE
HVSHFLDOO\ LQ UXUDO VHWWLQJV KNQRZOWEGHB VWKBY BHRQ®
LPSRUWDQFH RI WRXULVP IRU VRFLRHFRQRPLF GHYHORSPHC
FRPPXQLW\ SDUWLFLSDWLRQ DQG UHFRJQLWLRQ ZLOO PDWHL
WRXULVP LV RIWHQ SRNWWYIRQMHG HO/L DRRGOWHUQQVWDQFH
KLIJIKOLJKWHG WKH LPSRUWDQFH RI WRXULVP LQ FUHDWLQJ H
FXOWXUDO SUHVHUYDWLRQ EXW WKH VSHFLILF G\QDPLFV
5DVRROLPDQHVK &KW WSOHKLY SDSHU DLPV WRED GIGIRMIVYL WX L \
FRPPXQLW\ UHFRJQLWLRQ DQG SDUWLFLSDWLRQ LQ DEKLHYL
VRELRHFRQRPLF LPSDFW RI VXVWDLQDEOH WRXULVP DQG +
FRPXQLW\ LQYROYHPHQW DQG EDFNLQJ IRU WKH JURZWK RI V

&RPPXQLW\ 5HFRIJIQLWLRQ &5 DQG 6XVWDLQDEOH 7RXULVP G

(IITHFWLYH &5 SOD\V D FHQWUDO UROH LQ GULYLQJ VXVWDLQ
VWDWH /HDGHUV KDYH WKH SRZHU WR LQVSLUH FKDQJH PREL
DQG VRFLDO ZHOIDUH 7UDQVIRURBWRQD/Q ROH DIGCHNVN KXUWISW \F K
FDQ JDOYDQL]H FRPPXQLWLHYVY WRZDUGYV VXVWDLQDEOH GHYH
$IULFD YLVLRQDU\ OHDGHUV DUH HVVHQWLDO IRU LPSOHPF
VXVWDLQDEOH GHYMHO MXFWAW H LWKDWRHFIOHDGHUVKLS IRUPV

GHYHORSPHQW LQLWLDWLYHV LQ (DVW $IULFD $V QRWHG E\
DELOLW\ WR DUWLFXODWH D FRPSHOOLQJ YLVLRQ IRU WKH
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UHDOL]DWLRQ ORUHRYHU FRPPXQLW\ LV LQVWUXPHQWDO L
SURPRWH VXVWDLQDELOLW\ DFURVV YDULRXV VHFWRUV LQF
$ZRWRQD 6XFK OHDGHUVKLS |RVW® B\VLDFFRKOWDED FOH. W
WKDW UHVRXUFHV DUH DOORFDWHG MXGLFLRXVO\ DQG XWLC
81(3 &RPPXQLW\ VXSSRUW DQG HQJDJHPHQW LQ DFKLHY
VXVWDLQDEOH GHY HW R SSFOHQRR G RPIDYH VED | D &RPPXQLW\ VX
EHKDYLRUDO LQWHQWLRQV RI UHVLGHQWY WRZDUGV VXSSR
LQIOXHQFR®YHRRYWVLWRUVY ZLOOLQJQHVYV DQG VDWLVIDFWLF
SODQ LPSRUWDQW SDUW LQ UHYLYLQJ SURWHFWLQJ DQG VX
WKHLU VRFLRHFRQRPLF JDLQV TXDOLW\ RI OLIH DQG HIIF
&RPPXQLW\ SDUWLFLSDWLRQ LV HVVHQW LKOHQ FRIU WHKKHFE H VLW XX
WKHP WR EH UHFRJQL]JHG DQG SDUWLFLSDWH LQ GHFLVLRQ P
RI FRPPXQLW\ UHFRJQLWLRQ DQG SDUWLFLSDWLRQ VXJJHVW
EHQHILWY IURP VX\GWFHQREE®H QWR XIM VAL OO SDUWLFLSDWH L
ZLWK WRXULVWVY VXSSRUWLQJ WKH GHYHORSPHQW .KDOLG ¢

&RPPXQLW\ 3DUWLFLSDWLRQ LQ '"HFLVLRQ PDNLQ.
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(PSRZHWPDDNRIE P X QLG HQWK URXMW DWERXEEG@HRYLDWLY HV
OHWKRGRORJ\

7KLV UHVHDUFK ZDV FDUULHG RXW LQ 1DLUREL .HQ\D WKH U
JURXSV ORFDO FRPPXQLWLHV LQGLJ®WQRNKG JBRXSVPVKFW HL
&%7(WDDVDL B6DPEXUX DQG RWKHU LQGLJHQRXV FRPPXQLW
SRSXODWLRQ ZDV VHOHFWHG GXH WR WKH SUR[LPLW\ RI WKH
WR WRXULVP DFWLYLWLHY DQG SRWHQWLDWP IXWXHHHGBRAD
JURXSV ZHUH %RPRE JRYW HYSBULVHY PDNLQJ D WRWDO RI

DQG ZRPHQ DJHV WR ZLWK D YDULHW\ RI H[SHULHQFH

SHVXOWYV

$FFRUGLQJ WR WKH UHVXOWYVY WKH PDMRULW\ RI LQGLYLGXECLC
LPSURYH WKHLU OLYHOLKRRG WKH\ ZDQW WR IHHO D VHQVH
LQYROYHG LQPWKHQ@HFURERYYV ZKLFR BRYVQWIQKDIDFH WRXUL'

7TRXULVP KDV EURXJKW RSSRUWXQLWLHYV IRU RXU FRPPXQLW\
RXU EHDXWLIXO FXOWXUH DQG ZLOGOLIH WKURXJK VXVW!
6 XVWDLQDEOH 7RXULVP GHYHORSPHQW KDVYHP3IPBWRWGH @/ K
LQIUDVWUXFWXUH DQ@® MRE REBIMDUWWXBGILWILEGHN RXU RULJLQDC
VORZO\ GLVDSSHDULQJ
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, UDUHO\ DWWHQG PHHWLQJV WR GLVFXVV ORFDO WRXULVP
IRUXPV DQG PHHWLQJV RXU RSLQLRQV DQG RXU FRPPXQLW\
JUHDW ZD\ WR H[SUHVV RSLQLRQV DERXMW Z)RORDL@M WW RUD MR L&
LQ WKHVH GLVFXVVLRQV DQG DWWHQG PHHWLQJV RQO\ ZKHQ
DERXW WRXULVP LQ RXU DUHD

7KH UHVXOWYV UHYHDOHG WKDW HQFRXUDJLQJ LQVLJKWYV LQV
LQ YDULRXV GLPHQVLRQV RI WRXULVP GHYHORSPHQW ZLWK
DFKLHYLQJ VXVWDLQDEOH WRXULVP

, EHOLHYH ZH VKRXOG DOO KDYH D VD\ LQ KRZ WRXULVP GHY
PDNLQJ SURFHVVHV W LV RXU FRPPXQLW\ DQG RXU LQSXW
VKDSLQJ WKH GLUHFWLRQ RI RXU ORFDO WRXULVP

%YHLQJ LQYROYHG LQ ORPDBNLQWRXW LW RAHFDYMRQVR PH
FRPPXQLWLHVY EHQHILW IURP WKH DFWLYH HQJDJHPHQW RI |
RSHQ WR EHLQJ SDUW RI WKH GLVFXVVLRQV WKDW ZLOO VKD

$FFRUGLQJ WR RQH RI WKH UHVSRQGHQFH WKH FRPPXQLWLH
ZKHQ LW FRPHV WR GHFLVLRQ PDNLQJ W ZLOO EH EHWWHU
WKH GHHIANLRD SURFHVY EHFDXVH WKQVH RO EHORIQIWKOEIV MRE
WKH JRYHUQPHQW FDUHV DERXW WKHP

 QFOXVLYHO\ WKHVH UHVXOWV SURSRVH D SRVLWLYH DWWL\
DFWLYHO\ FRQWULEXWH LQ FRXQWOHVV IDFHWV Rl WRXULVP
LQWR FRPPXQLW\ LQVLJKWY DQG SVM IIHUMQAHVLYHYDUGLQJ O

,PSOLFDWLRQV

&RPPXQLW\ SDUWLFLSDWLRQ DQG UHFRJQLWLIREX LLGY WXRAW D
HFRQRPLF DQG HQYLURQPHQWDO LPSOLFDWLRQV 7KHVH FD
FKDOOHQJHVY GHSHQGLQJ RQ KRZ HIIHFWLYHO\ FRPPXQLWLF
LQYROYLQJ ORFDO FRPPXQLWLHYV LQ WRXULVP FUHDWHYV HPS(
DQG FROODERUDWLYH UHODWLRQVKLS\Q\WHWRERH HCR WHKGLBBRWL
VWDNHKROGHUV FD @ VHUKDERAR QW WD KRBAHOP SWR X UQIXVE UYL
KDQGLFUDIWV DQG WUDQVSRUW VHUYLFHV LQ RWKHU WR DW
JURZWK FDQ DOVR EH HQFRXUDJH G RGFKY D ¥ XAR\FDUOD B XSH Q RV
ORFDOFUDIWV

5HYHQXH 5HGLVWULEXWLRQ 3RYHUW\ 5HGXFWLRQ UHYHQXH
GLVWULEXWHG WKHUH ZLOO EH QHHG IRU LQYHVWPHQWYV DQG
DQG LPSURYHV OLYHOLKRRG
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)XWXUH VXJIJHVWLRQV DQG /LPLWDWLRQV

7KH VWXG\ VXJIJHVWYV WKDW WR HQKDQFH 67' FRPPXQLW\ S
IRVWHUHG LW LV LPSRUWDQW IRU ORFDO FRPPXQLWLHV WR
PDNLQJ UHODWHG WR UHJLRQDO W RK®G® LB PVXKWHRIRIEQW\ DK PV Q
DQG WRXULVW SDUWQHUV &RPPXQLW\ IRUXPV VHPLQDUV D
JDWKHU RSLQLRQV DQG IHHGEDFN IURP ORFDOV FRXOG KHOS
LOQOYROYHPHQWHQDWHKEBEWDVHR VKRXOG DOVR EH SURPRWHG
LQIOXHQFHYV VXVWDLQDEOH WRXULVP GHYHORSPHQW DQG S|
3ULYDWH 3DUWQHUVKLSYVY 333V VKRXOG IRVWHU FROODERUD
ORFDO GRWEBMKYV

2QH Rl WKH PDMRU OLPLWDWLRQ HOF&®XPRAPXQ ZWV H VPQ VG [
FDSLWDO WR LQYHVW LQ VXVWDLQDEOH7RIRXINMP R HEYIKTHD/O |
IDYRU LQYHVWRUYV DQG WRXU RSHUDWWHRALG HLWAK  RVKHWPHD ® KERH
GLVWULEXWLRQ IXQG DQG UHVRXUFHV LQ RWKHU WR HQKDQF

'LVEXVVLRQ DQG &RQFOXVLRQ

7TKH UHVHDUFK VRXJKW WR HVWDEOLVK WKH FRQQHFWLRQ EI
SDUWLFLSDWLRQ DQG UHFRJQLWLRQ LQ WKH FRPPXQLW\ &RP
DFWLYLWLHYV IDYRUDEO\ DV LQGLFDWH G+RY WXHIUG W B UIR W W E
JUHDWHU FRPPXQLW\ SDUWLFLSDWLRQ WR SURPRWH DFWLY
PDNLQJ SURFHVVHVY UHODWHG WR ORFDO WRXULVP GHYHOR
FRPPXQLW\ SDUWLFLSDWLYR®G DN WHWVW XOMVLRAIR BXWFRPHV IR
SURMHFWYVY ,Q FRQFOXVLRQ VXVWDLQDEOH WRXULVP GHYHO!
D PXGMPIHQVLRQDO DSSURDFK WKDW LQWHJIJUDWHV HIIHFWL
GHYHORSGDQYHMNMWY %\ HPEUDFLQJ WRXULVP VWDNH KROGH!L
IRVWHULQJ FXOWXUDO LQFOXVLYLW\ DQG SURPRWLQJ GLYHU
FDQ DFKLHYH VXVWDLQDEOH WRXULVP GHYHGRBPMXQWVEHYVHRK
GHFLVLRQ PDNLQJ SURFHVV W LV LPSHUDWLYH IRU SROLF\P
WR FROODERUDWH WRZDUGYV EXLOGLQJ D PRUH UHVLOLHQW LC

SHIHUHQFHYV

$YROLR % - %DVV % O ,PSURYLQJ RUJDQL]DYV
WUDQVIRUPDWLRQDO OHDGHUVKLS 7KRXVDQG 2DNV &$ 6DJt
$ZRWRQD $ 6 XVWDLQDEOH GHYHORSPHQW LQ $IULFD 5
$IULFDQ 8QLRQ $IJHQGD KWWK WIUDRDL (HV THIWD JH QG D
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$IULFDQ 8QLRQ $JUHHPHQW (VWDEOLVKLQJ WKH $1UL
KWWSV DX LQW HOHWW B B @& LWKFRQ W H QPHHIND@H D

WUXQGWODQG * + 2XU &RPPRQ )XWXUH 2[IRUG 8QLYH
&DQDYDQ % 7TRXULVP VWDNHKROGHU H[FOXVLRQ DQG F

KWWSV GRL RUJ

&KHSNRVJHL . 5 1MRJX : 3 3XULW\ 1 &DUU\N 2YHU (IIHFV
%URLOHU OHDW DQG 2UJDQV LQ &KLFNHQ UDLVHG LQ 1DLUREI
(JUHVL , 2 .DUD ) SHVLGHQWVY DWWLWXGHV WR WR

IURP ,VWDQEXO 7XUNH\ -RXUQDO RI 7RXULVP DQG &
KWWSV GRL RUJ

)DQ ' ; +VX & + ILQ % 7R X U EWW DV HRSH WIKHIGRW 1 B
VRELDO FRQW DGERPL QEXQIW RRH R XSHUD/S HRAWAXWLQHVY 5HVHD L

-DDIDU O SDVRROLPDQHVK 6 O TRXULVP JURZWK I
DQDO\WLYV RI GHYHORSPHRXURYV R PDQO® XKHRKQWQS-WVSHFWLYH
-DDIDU 0 O5DVRROLPDQHVK 6 O ,VPDLO 6 SHUFHLY

DQG FRPPXQLW\ SDUWLFLSDWLRQ $ FDVH VWXG\ RI /DQJNDZL
KWWSV GRL RUJ

.KDOLG 6 $KPDG O 6 5DPD\DK 7 +ZDQJ - .LP
DQG VXVWDLQDEOH WRXULVP GHYHORSPHQW 7KH PHGLDYV
WRXWBXWPNDLQDELOLW\

1IRUWKRXVH 3 * JHDGHUVKLS 7KHRU\ DQG SUDFWLFH
IMRJIX . 1IJXKLX 3 9LVLRQDU\ OHDGHUVKLS DQG V)
$IULFDQ -RXUQDO RI 3XEOLF $IIDLUV

20\D + * $OWLQD\ *DJL = $OWLQD\ $NVDO ) $OWLQD\

GLVDEOHG WRXULVWV |IRMBHWWH DKNRIPPRIGBWMHRQY $Q DS
IV4&$SQWHUQDWLRQDO -RXUQDO RI & RQWHPSRUDU\ +RVSLWDO

g]JHO dD+®0 +DOH DQG 1D]PL .R]DN $Q H[SORUDWRU\ \
WKH WRXULVP LQGXVWU\ LQ &DSSDGRFL3VRBRPIFDO.LF[FROQQE
7RXULVP 5HVBBUFK

SDVRROLPDQHVK 6 O SLQJOH & O -DDIDU O 5DPD\D
GHVWLQDWLRQV 5HVLGHQWVY SHUFHSWLRQV FRPPXQLW\
GHYHOR®BPHOAWP PDQDJHPHQW

5ZLJHPD 3 & 6XVWDLQDEOH GHYHORSPHQW WKURXJ!
GHPRFUDF\ LQ (DVWH¥MUHEBG (JWHUQDWLRQDO -RXUQDO RI 3F
$GPLQLVWUDWLRQ
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6KDUSOH\ 5 7HOIHU ' - (GV 7RXULVP DQG GHY!
OXOWLOLQJXDO ODWWHUV

6KDUSOH\ 5LFKDUG 7RXULVP VXVWDLQDEOH GHYHORS!
RQ-RXUQDO RI VXVWDLQREOH WRXULVP

81(6&2 6XVWDLQDEOH 'HYHORSPHQW WKURXJK (GXFD
KWWSV HQ XQHVFR RWJIVWIDIEEIDE GIREXBIDGE R Q

8QLWHG 1DWLRQV B WISW $ XUOH A FFQEH WWA ORI HW W H
DJUHHPHQW MKHPHOW

81(&$ (FRQRPLF 5HSRUW RQ $IULFD 'HYHORSLQJ $1U

8QLWHG 1DWLRQV (FRQRPLF &RPPLVVLRQ IRU $IULFD

23


https://unfccc.int/process-and-meetings/the-paris-agreement/theparis-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/theparis-agreement

7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

$ FRPSDULVRQ RI ZRPHQ LQIRUPD®GIZEPHY WURIPHQHW B X |
HQWUHSUHQHXUV LQ WHUPV RI FRSLQJ VWUDW|

ORKDPPDG GRRUDIQQG ORKDPPDG 5H]D 6DOHKLSRXU

)DFXOW\ RI 5HVHDUFK ([FHOOHQFH LQ $UW DQG (QWUHSUHQ
)DEFXOW\ RI 7TRXULVP 8QLYHUVLW\ RI 7THKUDQ

$SEVWUDFW

SXUSRMHYV UHVHDUFK LQYHVWLIJDWHYV WZR FRKRUWYV RI ZRP
ZRPHQ LQIRUPDO WRXULVP HQWUHSUHQHXUYV VLWXDWHG LQ |
LQ ,UubQ LQ WHUPV RI WKHLU FRSLQJ VWUBWHILHV WR DFFHV

6WXG\ GHVLIQ PHWKRTZRQOQWH DQ¥HRIDAKIZY ZHUH FRQGXFWHC(
LOQWHUYLHZHU LQ IRXU YLOODJHYV IRU DQ DYHUDJH RI GD\
WKHRU\ PHWKRGRORJ\ &*7 &KDUPD] JXLGHG WKH £
$ QHWZRUWRDBERSRPELQHG ZLWK 6WRQHVT 6WURQJ 6 WUXF
EDVHG RQ DEGXFWLYH UHDVRQLQJ 2OLYHU WR IRUP.
DVVXPSWLRQV

SHVXOMH QHWRRHS PRGHO GHYHORSHG LQ WKLV VWXG\ DSWC
HOQWUHSUHQHXUV 7KH PRGHO DOVR VXJIJHVWV WKDW YHQWXL
LQIRUPDO WR IRUPDO VLWXDWLRQ DV HQGWWHEY MEH R$S RVUWM
GULYHQ HQWUHSUHQHXUVKLS

2ULJLQDOLWLOPDCPRVW VWXGLHY DVVXPH WKDW SRVLWLRQV
XVXDOO\ FKDQJH RYHU WLPH WKLV VWXG\ HPSKDVL]HV WKDW
HOQWUHSUHQHXULDO DFWLYLWLHV HLWKHU ZLWKIRY WIQHWHKHR
SDWK WR WKH IRUPDO HFRQRP\ WKURXJK YHUWLFDO WLHYV

.H\ZRUG@IRUPDO ZRPHQ HQWUHSUHQHXUVKLS &RSLQJ VWUDMW
, QWURGXFWLRQ

)DEHG ZLWK OLPLWHG DFFHVV WR FROODWHUDO DQG ILQDQFL
LQIRUPDO HQWUHSUHQHXUV SDUWLEXODUO\ ZRPHQ HVWDEO
DQG LQIRUPDO UHODWLRQURESVGAPEXNVYARGBOXBQ QJQRIF URIL
HQWHUSULVHV 06(V IULHQGY UHODWLYHV DQG IDPLOLHV

DV FUXFLDO DYHQXHV WKURXJK ZKLFK WKHVH HQWUHSUHQH X
YLDELOLW\ DQW RP SURHWIHPE®VLQHVVHV 6XFK DFWLRQV DUH

DFTXLVLWLRQY 5LEHLUR HW DO

24



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

7KH G\QDPLFV RI VRFLDO QHWZRUNV XVHG E\ VXEVLVWHQFH
GLVDGYDQWDJHG UXUDO ,VODPLF GHVWLQDWLRQV WR DFTXL
ZLWK LQGLYLGXHO HD®Q G LWMWKRNSELWLHY KWMB EQHQK®E DRI[IMIDQ VD |
JXUWKHUPRUH ZKLOH SDVW VWXGLHYV KDYH IRFXVHG RQ HLWE
RI RXU NQRZOHGJH QRQH KDYH LQYHVWLIJDWHG WKH LQWHU
HPHUJLQJ UXUDO RMRXULVP GHVWLQDWL

7KLV VWXG\ WKHUHIRUH H[DPLQHV WKH FRPSOH[LWLHV
UHODWLRQVKLSY EHWZHHQ 06(V DQG WZR ORFDO JURXSYV RI
UXubO DUHDV LQ WKH VHWWLQJ RI ,UDQ PREBHIQLRURDEODWR B
HOWUHSUHQHXUV KHUHDIWHU IDUP JURXS DQG WRXULVP JUR

54 'R WKH WZR JURXSV RI IDUP DQG WRXULVP HQWUHSUHQH.
VRFLDO V\VWHPV WR DFTXLUH UHVRXUFHV IRU GHYHORSLQJ V

7KH UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ FRQWULEXWH
JURXSV Rl ZRPHQ LQIRUPDO HQWUHSUHQHXUV FRSH ZLWK SDV
VLIQLILFDQFH OLHV LQ WKH FRPSDUHQRQ HIUWQ@R XUWR XIS (
FRPELQHG QHWZRUN DSSURDFK ZLWK 6WURQJ 6WUXFWXUDWL]
GLYHUVH ZRPHQ LQ GLVDGYDQWDJHG UXUDO GHVWLQDWLRQ
PLFERVLQHVVHV LQ SDHW@MH ¥OBD ML.Q\G UG \VIHMHUD O

OHWKRGRORJ\

2QVLWH LQWHUYLHZV ZHUH FRQGXFWHG E\ D WUDLQHG IHPDO
Rl GD\V IURP $SULO WR -XQH 7KH LQWHUYLHZ TXH
FRPSRQHQWY RI VWURQJ VWUXFW X ®DWW R ®FWEKRIW\ D RMLHUHG
RXWFRPHV XWLOL]LQJ PHDVXUHPHQW VFDOHV IURP 6LUPRQ I
ZHUH VXEVHTXHQWO\ PRGLILHG IRU UHOHYDQFH 7KH LQWHU"
UHFHLYHG IURP WHKNLUNGHWZRFELD ®FMNERY WR DFTXLUH WKHVE
ORFDO QRUPV DQG WUDGLWLRQV RQ WKHLU EXVLQHVVHV )RL
FXOWXUDO DQG VRFLDO WUDGLWLRQV RQ \RXU EXVIGHWNV JUF
WKH PRVW LQIOXHQWLDO LQGLYLGXDOV VXFK DV IDPLO\ PHF
FRQWULEXWLQJ WR WKH JURZWK RU GHFOLQH RI \RXU EXVL
XQGHUVWDQGLQJ KRZ LQGLYLGXDO W] VORLIDWQRO \EW K R FWRWY
DQG GHVLUHV L H WUFRQGXFW DQDO\VLVY DUH DVVRFLDWFE
HOYLURQPHQW WKDW FRQWDLQV ERWK HQDEOLQJ DQG FRQVW

7KH TXDOLWDWLYH FRQVWUXFWLYLVW JURXQGHG WKHRU\ PHYV
WKH SURFHGXUHV WKURXJKRXW WKLV VWXG\ &*7 ZDV LQ SI
DQDO\VLV RI LQWHUYLHZ WUDQVFULSWWREB @GWOHERBNHIO QW Q YWD W
PRGHO 2O0OLYHU *URXQGHG LQ QDWXUDOLVWLF LQTXL
SDUWLFLSDQWVY RZQ H[SUHVVLRQV YLHZSRLQWY DQG H[SF
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FODVVLF JURXQGHG WKHRU\ ZKLFK DGKHUHV WR D PRUH SRV
*ODVHU 6WUDXVV WKLY LQWHUSUHWLYH PHWKRGROR.
VRFLDOO\ FRQVWUXFWHG UHDOLWOHGY D QEKPR@WH [W XD G D WX
DVVHUWLQJ DQ REMHFWLYH DQG XQLYHUVDOO\ DSSOLFDEOH
LQWHUSUHWDWLYH XQGHUV\WMPSORWDHE RRFQ D O UDHIQRPHRIRLD C
,Q HVVHQFH RXFDPGWRBGBRDRK DGKHUHV WR WKH FRUH SULQ
WR HPHUJH RUJDQLFDOO\ IURP WKH GDWD DQG FRQWULEXW
LQIRUPDO HQWUHSUHQHXUV

7ZR UHVHDUFKHUV LQGHSHQGHQWO\ DQDO\]JHG WKH WUDQVFU
,Q WKLV UHVSHFW 0%$:4'$ VRIWZDUH DQG DQ LQLWLDO IRFXVI
DSSOLHG &KDUPD] 5D W KR VR R G L\DW U I AKOQ LD & K HR
FODVVLF JURXQGHG WKHRU\ D IOH[LEOH FRGLQJ DSSURDFK 2
LQWHUDFWL ¥i) GBIGGQORSWXQH RI TXDOLWDWLYH UHVHDUFK &b
FRGLQJ SKDVH W VD@ ¥ WHCS WYWR GH \GLU B VOH GHD WRVVIMDG FRRS)
LQ WKH H[SHULHQFHV Rl IHPDOH SDUWLFLSDQWY 6XEVHTXHQ
WR VHOHFW WKH PRVW SURPLQHQW DQG UHFXUUHQW FRGH\
&KDUPD] $JJUHIJDWH IHDWXUHV Rl WKH WZR JURXSV
FDWHJRUL]JHG GXULQJ WKLV SKDVH 'XULQJ WKHRUHWLFDO F
VLPLODU PHFKDQLVPV HPSOR\HG E\ PHPEHYNUR\ WDIQH V8 DR JIL
DORQJ WKH REFRVWXWLWRQWLQXXP ,PSRUWDQWO\ DW WKL
HPHUJHG LQGXFWLYHO\ ZH HPSOR\HG D FRPELQHG QHWZRU!
DEGXFWLYH UHDVRQLQJ 20LYWUFDO LWWHRSPXKWDWH RMQVHB Q|

SHVXOWYV
&KDUDFWHULVWLFV RI WKH VDPSOHYV
7KH IDUP JURXS WHQGHG WR EH ROGHU RQ DYHUDJH ZLWK

WRXULVP JURXSYV DYHUDJH RI SHIDUGLQJ HGXFDWLRQ ¢
PRUH HGXFDWHG 21 WKH LOQWHUYLHZWKM RQV KMKWH WRXSLVF
YV YV YV DQG YV KD

GLSORPD IROORZHG E\ HOHPHQWDU\ VFKRROYJV RU EHORZ ED
7KH PLEBBOR.QHVVHV RIVIPQHRWADHS WHREHMXUV HQFRPSDVVHG YDU
WKH SURGXFWLRQ DQG VDOH Rl SURGRRMYWGVXRRGDV R
IUXLWV YHJHWDEOHV DQG FORWKLQJ RQ WKH VWUHHW $GGL
KRXVHWORIIHUIGHSHQGHQW ORFDO WRXUV DQG JXLGLQJ WRXI
UHSRUWHG EHLQJ LQYEROYBGEVVHWHKRUU PLADRBY ZLWK GXUDYV
PRQWK WR \HDUV ,Q FRQWUDVW IDUP@&WWXWDOWH[IS /U HE\FK
\HDUV ZLWK LQGLYLGXDO H[SHULHQFHV UDQJLQJ IURP RQH W
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7KH LQWHUYLHZVY UHYHDOHG WKDW PDQ\ PHPEHUV RI ERWK .
UHFLSURFLW\ SURFHVVHV ZLWKLQ KRUL]JRQWDO QHWZRUN

HITHFWLYHQHVVERNV WKH\VLY IPQEWRDWLYHYV BIQKBFWALY R ZRHEEQ CRIWK P
7KH UDQJH RI HIFKDQJHG UHVRXUFHV ZDV TXLWH GLYHUVH 1
SODQWLQJ FROODERUDWLYH HIITRUWY LQ KDUYHVWLQJ DQG
DQG PDFKLQHU\ H XKH WDDFWREBXS IRRULPKODUO\ IRU WKH WR
LQFOXGHG FRRSHUDWLRQ DV YHQGRUV RI SURGXFWV ODERL
LQJUHGLHQWY DQG NQRZOHGJH H J IRU SURGXFLQJ GLIIHU

TKHRUHWLFDO PRGHO

7KH FDWHJRULHYVY HPHUJLQJ IURP WKH &*7 DQDO\VLV IRU WKH

VWUXFWXUHYV DOOHJLDQW LQWHUQDO VWUXFWXUHYV KR
HQWUHSUHQHXULDO RULHQWDWH RRU L&AR/U ILRHYV SVRKGIGWR XQ\L WP K F-
FKDOOHQJLQJ HIWHUQDO VWUXFWXUHYV FULWLFDO LQWHUC
VRFLDO WLHV DQG HOWUHSUHQHXULDO RULHQWDWLRQ :k
WKH JURXSV ZLWK GLIITHUHQW TXDOLWLHYVY WKH IDUP JURXS &
VRFLDO QRUPYV DQG UXOHV ZKHUHDV WKH WRXULVP JURXS

ORUHRYHU LQGLYLGXDOV ZLWKLQ WEHWDNEOHIR K V¥ UHGRHPU!
LQGLFDWLQJ D JHQHUDO LQFOLQDWLRQ WRZDUG DGKHUHQFFE
WRXULVP JURXS JHQHUDOO\ SRVVHVV FULWLFDO LQWHUQDO

7KH WKHRUHWLFDO PRGHO LOOXVWUDWHG LQ )LIXUH HQFE
DFWLYH DJHQWY LQWHUQDO DQG H[WHUQDO VWUXFWXUHV Z
GHSLFWV WKH GLIITHUHQW SURBH GKIDOICHVQBH DA WRIW @ DAOR VSN
ORZHU SDUW UHSUHVHQWYV WKH GRIQWIL XXPG EGBISRIIOD X @
HQWUHSUHQHXUVKLS $OWKRXJK ERWK JGRXYWHQ HQWDHIHE
PRUH PHPEHUV Rl WKH[KVLEXWL¥RDULRAESHULVWLFY WKDW PD
RSSRUWXQYW® HQWUHSUHQHXUVKLS

7KH PRGHO VXJJHVWYV WKDW WKH IDUP JURXS UHOLHV PRUH R
DQRG QHLJKERUV VWURQJ KRUL]JRQWDO WLHV IRU EXVLQHVYV I
RI WKH FRQWLQXXP ,Q FRQWUWRWDWHKHE R\W X KR PLJRFRWS QVH
ORFDO IULHQGV RI IULHQGY DQG YHUWLFDO QHWZRUNV H J
OHVV GHSHQGHQW RQ IDPLO\ OLQNV WR LGHQWLI\ HQWUHSU
VKRZQ E\KWKMLWIH RI WKH FRQWLQXXP

9HUWLFDO WLHV DOORZ HQWUHSUHQHXUV WR HVWDEOLVK F
LQYHVWPHQW HQWHUSULVHYV DQG 06(V RSHUDWLQJ LQ ERWK
PRUH DFFHVVLEOH UHVRXUFHV OLNH7ENVRIQMW \R E QHRIY DI RR
LQWHUYLHZV FRQVLVWHQWO\ UHYHDOHG WKDW HYHQ WKRXJ
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IRU ERWK JURXSVY WRXULVP HOQOWUHSUHQHXUV GHPRQVWUDW
6XFK VHUYLFHY DOVR IDFLOLWDWH WKHLU JUDGXDO HPSOR\P

$FFRUGLQJ WR WKH LQWHUYLHZ UHVXOWY LQGLYLGXDOLVWL
SHUVHYHUDQFH FRRSHUDWLRQ FRPSHWLWLRQ DQG UHFLSL
QDYLIJDWLRQ RI FRQWH[WXDO EDUWWLMNMUIWMH FRQBHEFWLRHOQ WC
RULHQWDWLRQ (2 L H WKH ILIWK FDWHJRU\ (2 LV GHILQF
DQG GHFDMLRQ VW\OHVY PDQDJHUV XVH WR DFW HQWUHSUHQ|

'RPHQ LQIRUPDO HQWUHSUHQHXUV ZLWK KLJK (2 HQJDJH LQ
LQFOXGLQJ OHDUQLQJ EHKDYLRUV DQG QHWZRUN UHVRXUFH
HIITHFWV RI VRFLDO FDSLWDO L H L@OYRRLDWLYKEGKWN GKHY
VRPH ORFDO VRFLDO QRUPV WROHUDWLQJ XQFHUWDLQW\ L
HPHUJLQJ QHWZRUNV HJ 06(V ZLWK D KLJK ULVN RI IDLOX
GHPDQG IRU WKH LW DS\ULRQGXWWHWUPRIWMN WKH\ SURDFWLYHO\
LQLWLDWLYHV DQGHOHWHNHE XYW QUHXUH POFRIRSRUWXQLWLHYV DQG
DKHDGY WDFWLFV ZLWKLQ WKHLU FRPPXQLW\ L H SURDFWI
JUHDWAHOL QDWLRQ WRZDUG YHUWLFDO DQG ZHDN VRFLDO WLF
WKH YDOXH RI (2 IRU JHQHUDWLQJ VLIJQLILFDQW RXWFRPHV I
VHIPHQWY Rl ZRPHQ GHSHQGLQJ RQXPM(KUG W KN GIRRDWWIKRIQ L
WUDLWV DQG VRAMXQFWRQRZOBGGJIJH DQG WKHLU LQWHUSOD\V

&RQFOXVLRQ
7KHRUHWLFDO FRQWULEXWLRQV

7TKH GHYHORSHG PRGHO LQ WKLV VWXG\ LQGLFDWHYVY HQWUH
EULFRODJH HQWUHSUHQHXUYV ZKHQ IDFLQJ VRFLRFXOWXUDO I
LQ LPSRYHULVKHG UXUDO DUHDV P DJYFDEDGILQUAH L IQW RK R ¥ MNDHEL
GR QRW XQLIRUPO\ DGKHUH WR ORFDO PDOH DQG IHPDOH VW
KLOH SUHYLRXV VWXGLHV KDYH KLIKOLJKWHG HQWUHSUHQH.
VHFWRUV 6KHKU\DU 6PQIGLEHWZHDHDQ PHQ DQG ZRPHQ &KDS
DXWKRUVY NQRZOHGJH WKLV LV WKH ILUVW VWXG\ UHSRUWLC
RI FRQIRUPLW\ WR ORFDO VRFLDO QRUPV DQG YDOXHV LQ WK
7KLY FRUUHVSRQGY WR WKH UHVHDUFK TXHVWLRQ WKDW WKH
PDQDJH WR GHDO GLIIHUHQWO\ ZLWK ORFDO VRFLDO V\VWHP
WKHLU LQIRUPDO EXVLQHVVHYV

7TKH DSSOLFDWLRQ RI 667 SURYLGHG D UREXVW SHUVSHFW
KHWHURJHQHLW\ DQG GXDOLVP DFURVYV JURXSVY LQ WHUPV RI
+LJK OHYHOV RI FRQIRUPLW\ WR VRFLD/MORDQKD GHORIBPRXWY QI
SV\FKRORJLFDO HIIHFWV Rl VWURQJ KRUL]JRQWDO VRFLDO W
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WRXULVP HOWUHSUHQHXUV 2Q WKH RWKHU KDQG ORZHU FRC
D SUHIHUHQFH IRU D FRPELQDWLRQ RI ZHDN KRUL]JRQWDO D
QHIJDWLYH HIIHFWV RI VWURQJ KRUL]JRQWDO WLHV

W LV QRWHZRUWK\ WKDW PHPEHUV RI WKH IDUP JURXS LQ .
PHDQV RI HPDQFLSDWLRQ DV WKH\ GR QRW SHUFHLYH ORF
&RQYHUVHO\ ORZHU OHYHOV RI FRQIRUMLWREUHGRBUQ RS W®R
D WKRXJKWIXO FRPELQDWLRQ RI ZHDN KRUL]JRQWDO DQG YHL
QHJDWLYH HIIHFWV DVVRFLDWHG ZLWK VWURQJ KRUL]JRQWDO
WKDW YDULRXV GLPFBHSNVWRQVDRIGVRRKHDBPDQFLSDWRU\ UROH
SHUFHLYHG ZLWK FRQWLQJHQW YDOXHV E\ GLIIHUHQW JURXS

7KLV VWXG\YV PRGHO HIWHQGYV WKHRHVYDIPMY RQW BH RS R XK\
8QOLNH SUHYLRXV VWXGLHV IRFXVLQJ RQ HI[WUHPH HQGV RI
ZRUN H[SORUHV FRPPXQLWLHV ZLWK KKDDJDEFMHILIQIWER § GRIWY
UHFRJQLWLRQ RI RSSRUWXQLW\ DQG PRWLYDWLRQ IRU LQGH:?

ODQDJHULDO FRQWULEXWLRQV

7KH FRPSOHPHQWDU\ HIIHEFWV Rl YHUWLFDO DQG KRUL]JRQW
UHVLOLHQFH IRU WRXULVP HQWUHSUHQHXUV 8QOLNH LQIR
HQWUHSUHQHXUV DUH OHVV ERXQG E\ ORFBOWKRALD @ XYRQF
LQWHUDFWLRQV EH\RQG WUDGLWLRQDO OLPLWDWLRQV 1RQH
DQG VHFXULW\ DW ULVN FKDOOHQJLQJ VLJQLILFDQW RWKHU
WKH QHHG IRU SROLFH\@®WNHBV LD/GIF¥ VIRFED OV 06(V WR DGGUH
REOLJDWLRQVWWKPRMNGK FIRQURQDO SURJUDPV PLWLJDWLQJ \
VRELDO FDSLWDO IRU LQIRUPDO ZRPHQ WRXULVP HQWUHSUHO{

ORUHRYHU WKH VWXG\ UHYHDOV WKDW GLITHUHQWSHHAIQHBDO
NQRZOHGJH L H LQWHUQDO VWUXFWXUHV DORQJ ZLWK WK
LH H[WHUQDO UHVRXUFHV LQHQBWER UGILIUHVY R XWF N WUFIW
LQIRUPDO HQWUHSUHQHXUV )RU H[DPSOH LQIRUPDO WRXUL)
UHFRJQL]H ZHDN KRUL]JRQWDO DQG YHUWLFDO WLHV DV PHD!
7KLV LQIOXHQFHW VW RBLDORDRI WKHF HREGLRVWERKRQWLQXXP 7
HPSKDVL]H WKH QHHG IRU WDLORUHG VWUDWHJLHV DQG SRO
ZRPHQ HQWUHSUHQHXUV FRQVLGHULQJ WKHLU XQLTXH FKDU

ILPLWDWLRQV DQG IXWXUH UHVHDUFK

J)LUVWO\ WKH PRGHO ZDV GIEBRPOROIMGFH EDSRRURQXD P WHIJILR
,VODPLF FRXQWU\ :KBEBHLWKHQBRQWH[WI WKH PRGHO RIIHU\
WUDGLWLRQV DQG QRUPV FDXWLRQ LWRRADIO/HFG SLQVDBOQWR L
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VRFLHWLHYVY DV GLYHUVH FRPPXQLWLHY PD\ UHTXLUH YDULHC
HFRQRPLF GHYHORSPHQW

BHFRQGO\ WKH DVVHVVPHQW RI WKH LPSDFW RI 06(V LQ SRY
)XWXUH UHVHDUFK LV HQFRXUDJHG WR DGRSW D TXDQWLWDW
06( SHUIRUPDQFH LQ SRYHUW\ DOOHWHNLYWOR®L ¥ QBUILQVG IHWL GG L
GLPHQVLRQV FRQVLGHULQJ REMHFWLYH ILQDQFLDO DQG VRF

)LQDOO\ GXH WR LQDFFHVVLELOLW\ WR ORFDOV DQG SULYDF)\
ZDV OLPLWHG LQ DSSURDFKLQJ LQWHUYLHZHHY LQ PXOWLS!
UHVHDUFK FRXOG FRQVLGHU OR QR \M KSOLRWDH W KK GLLHDW BV \B R
LQWHUYLHZHHY RU GLIIHUHQW UHVSRQBHQWW LIWR XRW DB ROH
FRQWLQXXP

SHIHUHQFHV

&KDSHOOH . 3HUVRQDO DVVHWY DFFHVV WR FUHGLW
FDVH RI WKH 6RXWK $IULFDQ LQIRUPDO VHFWRU 6DYLQJV DQ

&KDUPD] . &RQVWUXFWLQJ JURXQGHG WKHRU\ $ SUDFYV
6DJH SXEOLFDWLRQ

&KDUPD] . &RQVWUXFWLQJ JURXQGHG WKHRU\ 6DJH 3X

JXHQWHOVD] / *RQ]JDOH] & ODtFDV - 3 ORQWHUR -
DIITHFW RSSRUWXQLW\ DQG QHFHVVLW\ HQWUHSUHQHXUVKLS

*ODVHU % * BWUDXVV $ 7KH GLVFRYHU\ RI JURXQGI|
UHVHDUFK $OGLQH

-LDQJ : J/LX + H\ & -LDQJ ) (QWUHSUHQHXULD
DFTXLVLWLRQ DQG ¢UP SHUIRUPDQFH $ QHWZRUN DSSURDFK
ILQGYHUW 0 3DWHO 3 & ‘LQFHQW - BWUXJJOLQJ Z

PLFUR HQWUHSUHQHXUVY FKDOOHQJHV LQ DFTXLULQJ UH
'"HYHORSPHQW

IXPSNLQ * 7 '"HVV  * * &ODULI\LQJ WKH HQWUHSUHC
OLQNLQJ LW WR SHUIRUPDQFH $FDGHP\ RI ODQDJHPHQW -RXL

20LYHU & &ULWLFDO UHDOLVW JURXQGHG WKHRU\ $
%ULWLVK -RXUQDO RI 6RFLDO :RUN

5LEHLUR 0$ $GDP , .LBEEKHS$(1 $EHROD® 'RPHETIXKURDGH
“RQJ $ ‘RPHQ HQWUHSUHQHXUVKLS RULHQWDWLRQ Q
WRXULVP LQGXVWD\UIEY FRORWH[AY 7RXULVP ODQDJHPHQW

BKHKU\DU 6KDKLG 0 :LOOLDPV & & ODUWLQH] $
HQWHUSULVH GXDOLVP ([SODLQLQJ WKH OHYHO RI LQ IRUJ
-RXUQDO RI (QWUHSUHQHXUVKLS DQG ,QQRYDWLRQ
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0DQDJLQJ UHVRXUFHV /LQNLQ
(QWUHSUHQHXUVKL

3DOJUDYH ODFPL

6LUPRQ ' * +LWW 0 $
DQG ZHDOWK FUHDWLRQ LQ IDPLO\ ¢UPV

6WRQHV 5 6WUXFWXUDWLRQ WKHRU\
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'RPHQTV (QWUHSUHQHXULDO 5HVLOLHQBH]HIRPRMKHVFHUV S
%XVLQHVVHV

$PLU +RVVHLOR GKORBDIP P D G HKWQ L L
)DEXOW\ RI 5HVHDUFK ([FHOOHQFH LQ $UW DQG (QWUHSUHQ

$EVWUDFW

3SXUSRKXW SURSRVHG UHVHDUFK DLPV WR LQYHVWLJDWH WKH
GLITHUHQW VHFWRUV RI WKH WRXULVP LQGXVWU\ VSHFLILFDC

6WXG\ GHVLIQ PHWKRAKRORYHDBOSORIMAKPHZRUN RI WKLV SURSES
RQ DQ H[SORUDWRIBEWDRGDPUBWVLIQ IROORZLQJ D PL[HG TX
DSSURDFK

2ULIJLQDOLAMKHYBIOX\HD VLIJQLILFDQW UHVHDUFK IIHSGLWQP VB E (
EXVLQHVVHVY DFWLYHO\ FRQWULEXWH WR EXLOGLQJ UHVLOLH
YLHZ RI HQWUHSUHQHXUVKLS JHQGHU DQ@{HE QHXIR@ZLHPAHOH
HOQOWUHSUHQHXUV LQWHJUDWH VXVWDLQDEOH EXVLQHVV SUD
UHVLOLHQFH LQ WKHLU FRPPXQLWLHV )XUWKHUPRUH RXU
HQWUHSUHQHXUL NG PRRMAMWRQHEPYXWRHADEXVLQHVY PRGHOV ZK
DV NH\ DJHQWYV RI VRFLDO FKDQJH

H\ZRUGRPHQ V (QWUHSUHQHXUVKLS 5HVLOLHQFH 6XVWDLQI
 QWURGXFWLRQ

(QWUHSUHQHXUVKLS KDV EHHQ D NH\ IDFWRU IRU HFRQRPLF .
IRFXVHG RQ UHFRJQL]LQJ DOWHULQJ DQG EHQHILWLQJ IURP
DQG VRFLDO YDOXH 'HDQ 6 X VWALUDVL ¥ R EEDXHV HQ MAMIUVH 8 WK ©Q MVA
ILQDQFLDO VXFFHVV ZLWK SRVLWLYH LPSDFWV RQ VRFLHW\ D
IRU QDWLRQDO HFRQRPLHV VLQFH LW D OWIRZYGIR\USW R A WLG-RIS/
EXVLQHVVHWD WKXNVN IBPYRUDEOH FRQGLWLRQV IRU VXVWDLQDE

6KLIWLQJ VRFLHWDO H[SHFWDWLRQV FOLPDWH FKDQJH DQG
DUH SURPSWLQJ EXVLQHVVHV WR DGMXVW WKHLU RSHUDW
FRQVLGHUDWLRQV +HFKDYDUUtD D U HRIID\G B R & B WAD O\CR PHX
DQG IORXULVK LQ WKH H[LVWLQJ HFRQRP\ JXLGHG E\ VXV
RSSRUWXQLWLHYV DPLG VRFLDO DQG HQYLURQPHQWDO FKDOO

7KH QXPEHU Rl IHPDOH HQWUHSUHQHXUV KDV VWHDGLO\ JURZ
ZRPHQYV SDUWLFLSDWLRQ LQ HQWUHSUHQHXUVKLS LV ORZHU
KDYH JUHDWHU HQWUHSUHQHXULD®DUQW HGWILRDV W KD QQARIPE
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UHFRJQLWLRQ RI KRZ VRFLHW\ VKDSHV JHQGHU UROHV ZKLFK
HIIRUWY KDV HQFRXUDJHG VFKRODUV WR DGRSW D JHQGH!
RYHUVLPSOLPUIHGEBGQUHRY UHJDUGLQJ ZR FBHQ QDG WHLIDIEWR FEIXY
“DQVVHQ &XOWXUDO YDOXHV FDQ LQIOXHQFH WKH IRUPD
UHJDUGLQJ ZKLFK RFFXSDWLRQV DUH GHHPHG VXLWDEOH IRU
FRQWULEXWH WR WIKRHE ¥ ®IVVN LWKEBDW SRQPDIULO\ IHPLQLQH RU

3VI\IFKRORJLFDO UHVLOLHQFH LV DQRWKHU NH\ IDFWRU LQ HQ'
IHPDOH HQWUHSUHQHXUV 3V\FKRORJLFDO UHVLOLHQFH UHIH
DGYHUVH FLUFXPVWDQFHV DQG WRLIMADKWIRDE CKIWEKREE F K
%DG]DEDQ )DWHPL

7KLY SDSHU V FRQFHSWXDO IUDPHZRUN LQWHJUDWHYV NH\ W
JHQGHU G\QDPLFV WR HIDPLQH KRZ IHPDOH HQWUHSUHQHXUYV
WR VREYRURQPHQWDO FKDOOHQJHYV

7KH UHODWLRQVKLSVY EHWZHHQ WKHVH YDULDEOHV FDQ EH G

Xx :RPHQ V HQWUHSUHQHXUVKLS LV LQIOXHQFHG E\ ERWK
UHVLOLHQFH

X 3V\FKRORJLFDO UHVLOLHQFH HQDEOHV |HPDBMVHXQWUFH
FKDOOHQJHV DQG HFRQRPLF FRQVWUDLQWYV

X 6XVWDLQDEOH EXVLQHVV SUDFWLFHV FRQWULEXMWH WR
HQWHUSULVHYV

X (FRQRPLF SHUIRUPDQFH IXUWKHU UHLQIRUFHV HQWUHSL
HITHFW

%DVHG RQ WKH FRQFHSWXDO IUDPHZRUN WKH IROORZLQJ K\¢

+ 3V\IFKRORJLFDO UHVLOLHQFH SRVLWLYHO\ LQIOXHQFHV W
WRXULVP VHFWRU

+ O6XVWDLQDEOH EXVLQHVV SUDFWLFHV PHGLDWH WKH UHOD
HFRQRPLF SHUIRUPDQFH

+ 7KH HFRQRPLF SHUIRUPDQFH RI ZRPHQ HQWUHSWHQRXUYV |
VXVWDLQDELOLW\ LQ WKH LQGXVWU\

%\ WHVWLQJ WKHVH K\SRWKHVHVY WKLV UHVHDUFK DLPV WR
UHVLOLHQFH LQ IRVWHULQJ VXVWDLQDEOH HQWUHSUHQHXUV
DOVR WR LPSURYH DQG FRQILUP SUHYLRXV IUDPHZRUNYV

54 :KDW UROH GRHV HQYLURQPHQWDO UHVLOLHQFH SOD\ LQ
ZRPHQ LQ ,UDQ"
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OHWKRGRORJ\

,Q WKLV UHVHDUFK ZH WK®RG X DI DURD[HIG WKDW FRPELQHV TXI
PHWKRGV 6LQFH RXU UHVHDUFK DLPV WR H[SORUH WKH UHO|
UHVLOLHQFH DQG VXVWDLQDHEE ®LRSQUIRIDDK [ 3 DRO CBAURY L G H RLV
VLQJOH SRLQW DO WKRGV §B5HRDFK ZLOO DOORZ XV WR FR
TXDQWLWDWLYH GDWD JLYLQJ D FRPSUHKHQVLYH XQGHUVWD
VDPSOLQJ VWUDWHHGZIWRO HEH/ XHPHE ORKH LQFOXVLRQ RI ZRP
H[SHULHQFH LQ VXVWDLQDEOH EXVLQHVV SUDFWLFHYV

6XFFHVVIXO ZRPHQ HQWUHSUHQHXUYV ZLOO EH VHOHFWHG LQ
EXVLQHVV PRGHOEXDQGLQAIVIOODIWHRIFHKHY 'DWD ZLOO EH FRO(
LQWHUYLHZV DQG VHFFRWUXFWXRKIBF HNWVOWHEH FERSWRKWHG
LOQOWHUYLHZV ZLWK ZRPHQ HQWUHSUHQHXUV LQ WKH WRXUL
FKDOOHQJHV DQG UHVLOLHQFHHYWOBWHIWHWY S PWQBIKXKDYW :H
WKHPDWLF DQDO\VLV MVR UHODOMWHGEG WR\UWMKHGLHQFH JHQGHL
6WDWLVWLFDO PHWKRGV LQFOXGLQJ UHJUHVVLRQ DQDO\VLYV
WKH UHODWLRQVKLSY EHWZHHQ HQWUHSUHQHXUVKLS DQG HC(

&RQFOXVLRQ

7KLV VWXG\ ZLOO DWWHPSW WR HQKDQFH WKH FXUUHQW GL
SURYLGLQJ D FRPSUHKHQVLYH LQVLIJIKW LQWR WKH GLVWLQF
HQWUHSUHQHXUV LQ ,UDQ ,W ZLOO HI{DP EQH WHKIH V RFKDW Z/HRx
DORQJ ZLWK SRWHQWLDO DYHQXHV IRU JURZWK DQG VXFFHV’
WKHVH HOHPHQWY WKH UHVHDUFK SURYLGHYV VLIJQLILFDQW |
IDFLOLWDWLQJ WK H S®&HHYHHQR\SDPW ORVQ DRQAGVDRJJHWHG VWUDWHJ
HPSRZHULQJ ZRPHQ HQWUHSUHQHXUV

7KH UHVXOWV RI WKLV VWXG\ FDQ SOD\ DQ LPSRUWDQW UROF
WKH QHHGV RI ZRPHQ LQ EXVLQHVV WKHUHE\ HQVXULQJ WKH
6XFK SROLFLHV PD\ LQFOXIGOIVEWRFRRMINQORBEBQRBWILQJ DFFHVV
DQG SURYLGLQJ DSSOLFDEOH VNLOO GHYHORSPHQW LQLWLDYV
VXFFHHG LQ YDULRXV LQGXVWULHV %\ IRFXVLQJ RQ WKHVH
HQYLURQPHQW FDQWE K RW RPRWMWMHIBQWRPUDJIHYV ZRPHQYIV HQW
FRQWULEXWHVY WR JUHDWHU HFRQRPLF JURZWK DQG VXVWDLGC
SUDFWLFDO VROXWLRQWHW R DAX AHQRIVOF G GVKHVQ RQHQFH RI ZR
ZLWKLQ ,UDQ DQG RWKHU SDUWV Rl WKH ZRUOG
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SHIHUHQFHYV

'HDQ 7 - OFOXOOHQ - 6 7TRZDUG D WKHRU\ RI VXVWL

HQYLURQPHQWDO GHJUDGDWLRQ WKURXJK HQWUHSUHQHXULI
+

+HFKDYDUUtD ' O 7TKH LPSDFW RI FXOWXUH RQ QDWL

FRPPHUFLDO HQWUHSUHQHXUVKLS ,QWHUQDWLRQDO (QWUH
+

3RJIJHVL 6 obuL O 'H 9LWD / KDW V QHZ LQ IHPELC
$QVZHUV IURP WKH OLWHUDWXUH ,QWHUQDWLRQDO £QWUHSLU

5H]DHRJKDGGDP . %DG]DEDQ ) YDWHPL 0 (QWUHSL
DQG PHGLPHG EXVLQHVVHYV DPRQJ UXUDO ZRPHQ LQ ,UDQ -RX
(IWHQVLRQ =

6KLQQDU 5 6 *LDFRPLQ 2 -DQVVHQ ) (QWUHSUHC
7KH UROH RI JHQGHU DQG FXOWXUH (QWUHSUHQHXUVKLS 7K|
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2XWFRPHV RI LOFUHDVHG SDUWLFLSDWLRQ LQ SURWHFWI
(GLHVHU 'HOD 6DQWD $GULDQD 6DFXOR %LDQFD <’

8QLYHUVLW\ RI WKH 3KLOLSSLQHYV 'LOLPDQ

$EVWUDFW

SXUSR\KH DLP RI WKH SDSHU LV WR LQYHVWLJDWH WKH H[W}
GHFLVDRQQJ LPSDFWV WKH TXDOLW\ RI JRYHUQDQFH LQ SUR\
RQ D FDVH VWXG\ RI WKH %DWDQHYV 3URVKEWIHSS LQAGGEVFDSHV

6WXG\ GHVLIJQ PHWKRKRIORWXDBS YHRDHKHG TXDQWLWDWLYH I
D ORQJLWXGLQDO UHVHDUFK SURJUDP IRFXVHG RQ PRQLWRUL
3buw RI WKH UHVHDUFK LV WKH LQYHVWLIJDWLRQ RI 3URWHF\
IVVXHG IURP WR 7KH SHULRG FRYHUV WKH WLPH EHIRL
HISDQGHG LQ , QWHUYLHZYVY ZHUH DOVR FRQGXFWHG ZLWK
DV ZHOO DV JRYHUQP YW UQ HD®@MHBIY VWD QIKH @@@PWD FROOHFW
TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD DQDO\VLV XVLQJ 6

SHVXPWGLQRIJY UHYHDO WKDW WKH H[SDQVLRQ LQ WKH PHPEH
Dv LW KDV DOORZHG JUHDWHU UHSUHVHQWDWLRQ DQG KDV !
KDQG LW KDV EHHQ REVHUYHG WKDW WKHRPHRE KDVYKQ S8 &R WH
LQFUHDVHG ZHLJKW |IRU SRWIHWKR\WL FD DWEKDHUH W KIDQQ WKOHV GRIG D
HIWHUQDO GHYHORSPHQWY VXFK DV WRXULVP JURZWK WKL
UHVROXWLRQV WKHDMRQRBIIPWEHWLWRHVR VXFK DV WRXULVP |
ELRSK\VLFDO SURWHFWLRQ DQG LPSURYH JRYHUQDQFH D VL
VXVWDLQDELOLW\ LVVXHVY DUH GLVFXVVHG LQ WKH SURYLQFH

2ULJLQDOLMKHYPDSXHU FRQWULEXWHYV WR WKH ZLGHU GLVFXV
JRYHUQDQFH RQONGFID/QBQ KRZV WKDW LW PD\ OHDG WR PLJ[}F
DFWRUV VXFK DV VWDWH DFWRUV GRPLQDWH WKH SURFHVYV

H\ZRUSWRWHFWHG DUHD WRXULVP %DWDQHV 3KLOLSSLQHV
, QWURGXFWLRQ

3DUWLFLSDWRU\ JRYHUQDQFH LV VHHQ DV DQ LPSRUWDQW IDI
FRQWH[W 7KH SDUWLFLSDWLRQ RI YDULRXV VWDNHKROGHUYV
FROODERUDWLRQ DPRQJ NH\ DFWRW\WP BRI FRPSPKOQ W L X DV R

%LFKOHU (YHQ LQ FRQWH[WV RXWVLGH RI WRXU
VWDNHKROGHU SDUWLFLSDWLRQ LV VHHQ DV SDUDPRXQW 60
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RI WKLV IDFWRU LV DFNQRZOHGJHG E\ EURDGHU SROLF\ SUF
IUDPHZRUN DQG SROLF\ QHWZRUWWMHFPSBRPFXEVWEHKM WHQ G X\EW
FHQWUDO HOHPHQWY :HLEOH )LVFKHU ,QJROG

+RZHYHU DV VRPH VFKRODUV DUJXH D GLVFXUVLYH VSDFF
FRPPXQLW\ DFWRUV UHVXOW LQ 3ZLFNHG SUREOHPV™ HYHQ ZK
GLUHFWLRQV %UDPZHOO /IDQH TKW K LMW SWIS H U/ LWX Y W I
VKRZVY LQFUHDVHG SDUWLFLSDWLRQ GRHV QRW DXWRPDWLFI
5DWKHU LQWUDFWDEOH LVVXHV PD\ HQVXH DQG SUREOHPV F
WRXULVP RXWFRPHV

7KH FRQWH[W RI WKH SDSHU LV WKH %DWDQHY /DQGVFDSHYV I
RQO\ SURYLQFH WKDW LV ZKROO\ GHFODUHG DV D SURWHFW
FRXQWU\ ZKHUH RQO\ SDUWV DUH SEHRHAQDDRHIQ F ) VINGJDLON GR
WKXV FUHDWLQJ D SHUIHFW EUHZ IRU SROLF\ LQWHUDFWLRQ
FRQVHUYDWLRQ DGYRFDWHYV

BHUYLQJ DV WKHPRINLKQHIVEAR SROQFWKH LVODQGV LV WKH 3URW
350% ,Q JRYHUQDQFH RI 3$V DZD0G/ 3$[0M\Q GO GV K HWHR WE W |
RI PRUH UHSUHVHQWDWLYHV LQ RIKLF EFERB® EKHNUHIS &RIDA
GLUHFWRU RI WKH '"HSDUWPHQW RI (QYLURQPHQW DQG 1DWX
VHQDWRU WKH GLVWULFW UHSUHVHQWDWLYH PD\RU V RI O
EDUDQYDOODJH FKDLUSHMWMRDWOMBLOQHBWRWUM RI RWKHU OL
DJULFXOWXUH HFRQRPLF GHYHORSPHQW VFLHQFH DQG WHF
330% PHPEHUVILDEDXGHSUHVHQWDWLYH DW OHDVW EXW C
SHRSOHfV UHSIURPHQNMDWEPBBHPH DQG IURP WKH SULYDWH

,W LV REYLRXV WKDW ZKHUH WKH 3% LV FRPSRVHG RI VHYHUI
EDUDQJD\V SROLWLFLDQV ZLOO IRUP D VLJQLILFDQW JURXS
VWDNHKROGHUV 6XFK LV WKH FDVHUWRUR®3RA XNKKHU BI$ 0K H \F )G
E\ SROLWLFLDQV :KDW KDV EHHQ WKH LPSDFW RI WKH LQFUH

OHWKRGYV

$QDO\VLV RI GDWD IURP D PXFK ZLGHU UHVHDUFK SURJUDP W
WKH LVODQGY SURYLGHV VRPH LQVLJKWYV LQWR WKLV TXHVWI
IRFXVHG RQ PRQLWRULQJ VXVWDLRHD EHPR QR RV EHD WX KV DV
ZDVWHZDWHU DQG RWKHU LVVXHV WRWDOLQJ IROORZLQJ
1HWZRUN RI 6XVWDLQDEOH 7RXULVP 2EVHUYDWRULHV ZKHUF
3DUW RI WKH UHVBDWER Q \R W3$H % QMHARDIXWLRQV LVVXHG [URI
FRYHUV WKH WLPH EHIRUH DQG DIWHU WKH PDQDJHPHQW ER
DOVR FRQGXFWHG ZLWK NH\ PHPEHUV RI WKH PDQDJHPHQW E
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LQGXVWU\ SOD\HUV 7KH GDWD FROOHFWHG ZHUH VXEMHFWH
XVLQJ 6366 DQG 19,92 UHVSHFWLYHO\

SHVXOWYV

J)LQGLQJY UHYHDO WKDW WKH H[SDQVLRQ LQ WKH PHPEHUVKL
DOORZHG JUHDWHU UHSUHVHQWDWLRQ DQG KDV SURYLGHG
SUHVHQFH RI ,3 UHSUHVHQWDWLYHV LQ WKB NFWEGB3IHQ HKQKWH E
GLUHFWLRQ VR WKDW 3%0% SULRULWLHV FDQ EH DOLJQHG W
FRPPXQLW\ 7RXULVP V SHUPDQHQW UHSUHVHQWDWLYH WR W
RQO\ UHFHQWO\ EHH QVDWIGHH G Q WRIWVXIYVIWQ R WWRH VHFWRU LV V#E

2Q WKH RWKHU KDQG LW KDV EHHQ REVHUYHG WKDW WKH PF
OHG WR WKH LQFUHDVHG ZHLJKW WRH FXRQ EW OF ¥ D WHW KIHQ WK
,QWHUYLHZHHVY DVVHUW WKDW WKH 8 RPORGWM BD®WD ZE WKL R/K
FRQVHUYDWLRQ DJHQGD RI WKH ERDUG &RQVHTXHQWO\ WKFE
VWUDWHJILHY LQVWHDG Rl HYDOXDWLQJ SURMHFWYV IRU FOF
JRYHUQPHQW RIILFLDQQWHBHWWKNQRN VDK HLK FRQVWLWXHQWV
WR DGGUHWHARQRPRFLRRDOV RI 33V &RXSOHG ZLWK H[WHUQD
JURZWK WKLV KDV UHVXOWHG LQ WKH 3$ SURGIKRIQRPPRUH
FRQWIRQV VXFK DV WRXULVP UDWKHU WKDQ SULRULWL]H ELF
D VLWXDWLRQ WKDW LV FKDQJLQJ KRZ 3% DQG WRXULVP VXVW
ZLWK VRPH FDOOLQJ IRU PRUH UBODRYWLRQ R[IDWV\S O HF W U3$DW\
RI LQGLJHQRXY BDWWWUEKODBUO\ LQWUDFWDEOH LVVXH EHWZH
HQYLURQPHQWDO FRQVHUYDWLRQ JURXSYV

&RQFOXVLRQ

7KLV SDSHU ZDV FRQFHUQHG ZLWK LQYHVWLJDWLQJ WKH H|
GHFLPDRQQJ LPSDFWV WKH TXDOLW\ Rl JRYHUQDQFH LQ SURWV
LQFUHDVHG SDUWLFLSDWLRQ LQ GHFLEVLREOXPDNRQY SHD®YF
LVVXHVY UHSUHVHQWHG E\ VHFWRUDO UHSUHVHQWDWLYHV 1R
DFWRUV SDUWLFXODUO\ LI WKH LQVWLWXWLRQDO DUUDQJHP
7KH UHVXOW FIDO VWSIOMDWHSROISWUWLEXODUO\ WKRVH SXUSRUWH
YDOXHV WHQG WR UHLJQ LW RYHU RWKHU DFWRUV 2QH RXW
LV WKDW WKH GLVFRXUVH DV IDU DV 3% DQGQ/XWKHMDEQDWLDH
PDLQO\ VHW XS WR FRQVHUYH UHVRXUFEHV WK Hi HEQRRMRLPAL F L
DFWRUV ZKR GRPLQDWH UHINLHQ WD WMRILR QQOGC MFRNLR D UR
FRQWLQXH VR WKDW 3$V DO ®RIDRRULH XHFIRDR\PDF BVARX U IR L
SDQGHPLF" 2U ZLOO LQFUHDVHG SDUWLFLSDWLRQ IURP FLYL¢
URRWV" 7KHVH DUH LPSRUWDQW TXHVWLRQV DQG KRZ WRXL
SDUWLFLSDWRWGSURFIHWNEVDQ DIJHQGD IRU IXWXUH UHVHDU|
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HITRUWY PXVW EH H[HUWHG E\ FLYLO VRFLHW\ WR FRXQWHUEI
EDQGLQJ WRIHWKHU LQWR D QHWZRUN DQG SXVKLQJ PRUH II
RI WKH ERDUG ,Q WKLV ZD\ JRWHEHQIDYIPH RXW MRFHPY D D W IQHRUY
HTXLWDEOH DQG LQFOXVLYH

SHIHUHQFHYV

%UDPZHOO % IDQH % &ULWLFDO UHVHDUFK RQ WKH
"-RXUQDO RI 6XVWDLQDEOH 7RXULVP
%XD $ %XVVX 6 %HWZHHQ JRYHUQDQFH(GULYHQ GH

JRYHUQDQFH ([SODLQLQJ FKDQJHV LQ SDUWLFLSDWRU\ JRYH
-RXUQDO RI 3BROLWLFDO 5HVHDUEK

%LFKOHU % ) 'HVLJQLQJ WRXULVP JRYHUQDQFH 7KH
'HVWLQDWLRQ ODUNHWLQJ ODQDJHPHQW

BORFXP 6 / :LOWVKLHU 3 5HDG ,9 - % (GV 7R X
DUHD JDWHZD\ FRPPXQLWLHV &%$%,

‘HLEOH & 0 )LVFKHU 0 ' QJROG . 7KH DGYRFDF\ F

LPSOHPHQWDWLRQ ,Q +DQGERRN Rl 3XEOLF 3BDDBG,PSDMHP
3XEOLVKLQJ
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8+H\ <RX WKHUH 6SDUH PH VRPH FKDQJH ZLOO \D"" &DU
UHODWLRQVKLS ZLWK 6WDNHKROGHUV IURP D +RVSL

9DQX]D %DVWRYV 5RGULJXHYVY 'LHJR 5LEHLUR GRV 6DQWR
8QtYHUVtGDGH $QKHPEt ORUXPETt

$SEVWUDFW

SXUSRRHDQDO\]|H IURP D KRVSLWDOLW\ SHUVSHFWLYH WKH
VWUHHW FDUQLYDO EORFV WR DFTXLUH ILQDQFLDO VSRQVR
UHDOL]DWLRQ RI WKH FDUQLYDO HYHQW

BWXG\ GHVLJQ PHWKR& RO IDBBSWRPAKDQG H[SORUDWRU\
DV\PPHWULF REVHUYDWLRQNVW X FWQUHGH VMUY WVHZPYFULSW C
EORF FRRUGLQDWRUV LQ WOK H6BDWLOR | 7% H OGRD WU W] RDDWHP H Q \
XVLQJRWWEDWH 0$:4'$ DQG FRQWHQW DQDO\VLV

S5SHVXOWY FRPSDULQJ WKH WKHRU\ UHODWHG WR YHUWLFDO |
KRvVvSLWDOLW\ WKH LQWHUYLHZHHV IURP WKH IRXU EORFV
WUDQVSRVLWLRQ RI LGHQWLWLHYVY DQG WKIHKBVGHWMMNOIA/D\WLD I
VWDNHKROGHUYV

2ULJLQDOLABROYNVEXYNKLSY ZHUH REWDLQHGLWKRRXD® &RQDIWWN
DQG FXUUHQWO\ FRQWUDFWY DQG SXEOLF QRWLFHV GHILQ
SULYDWH FRPSDQLHV KDYH MRLQHG WKH FRWKH WW UHHMD ED U
EORF LQ LWV LQIRUPDOLW\ KDV DFFHVV WR ILQDQFLDO EHQ!

.H\ZRU&DUQDYDO 6WUHHW &DUQLYDO %ORFV +RVSLWDOLW
ODQDJHPHQW

,QWURGXFWLRQ

o) WKH FDUQLYDOOKQUWBR +RIAFHROMEGHLQYHVWPHQWY DP
IURP WKH VWDWH JRYHUQPHQW RI OLQDV *HUDLV DQG WKH
LQIUDVWUXFWXUH IRU WKH VWUHH\WR EORIFWKE B U DEHV USE & XW I
BWDWH &XOWXUH ,QFHQWLYH /DZ ZHUH SURYLGHG 7KH JRD
KRVSLWDOLW\ RI WKH ORFDO SRSXODWLRQ DQG LWV JDVWUF
FDUQLYDO GHVW L&XW HRYGWO L QWK BIDA DO QLY Bh@ D.]Q G HD K RRVLGI
WKH WKYWGLQ %UD]JLO EULQJLQJ WRJHWKHU DSSUR[LPDWHO\
GD\V Rl FHOHEUDWLRQ EHVLGHV LWV PLOOLRQ MMVWGHQW)\
\HDUV $JrQFLD OLQDYV

7KH RUJDQL]JHUV RI WKH VWUHHW FDUQLYDO EORFNV FRXOG
RI %HOR +RUL]JRQWH ZRXOG DFKLHYH EHFRPLQJ DQ HYHQW
WHPSRUDU\ MREV LQ KRVSLWDOLW % XWHE\DW) D XJRIMXB\D 1 WV &X BUUL E (
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DOO H[SUHVVLRQV PHUFKDQWY DQG VHUYLFH SURYLGHUV Il
SKDVH RI WKH HYHQW DV PDQ\ DFWLYLWLHY DUH FDUULHG R.
SDUDGLQJ RQ WKH FLW\ V VWUHHWYV

6HYHUDO DVSHFWV FRXOG EH GLVFXVVHG DV WKH PDQDJHPH
WKDW GHVHUYH GHHSHU H[SORUDWLRQ LQ RWKHU GLVFLSOLC
HPSOR\HG E\ FRRUGLQDWRUV WP REMW WKH IEQDREHYOGXXE YR U
GD\V DQG WKH LQFRUSRUDWLRQ RI KRVSLWDOLW\ LQWR EXVL
SK\WLFDO HQYLURQPHQW WUDQVSRUWDWLRQ DFFHVVLELOLYV
RUJDQL]BWYRDWDOLW\ KDV EHHQ UHFRJQL]HG DV VSDFHV I
FRPPHUFLDO UHODWLRQV EDVHG RQ HWKLFV DQG DGGUHVVL
6FKIQJHO %URF[ 6DGDUDRPWWHQ&RFBNHIUQ

JURP WKLV SHUVSHFWLYH WKH IROORZLQJ TXHVWLRQ ZDV U
SHUVSHFWLYH DUH XVHG E\ WKH FRRUGLQDWRUV RI VWUHHW
IRU WKH FDUQLYDO S D UDGH DY QOYRYEIDW KIBW UMK GWE&J TXHVWLR
WR DQDO\]H ITURP WKH KRVSLWDOLW\ SHUVSHFWLYH WKH VW
FDUQLYDO EORFNV WR REWDLQ ILQDQFLDO VSRQVRUVKLS IUR
HYHQW KDBISHQDUWLFOH WKH WHUP VWDNHKROGHUV LV GHI

/TR bGGUHVV WKH LVVXH DQG DFKLHYH WKH DUWLFOH V REMH
DQ HPSKDVLV RQ EXVLQHVV DOLJQLQJ ZLWK GLVFXVVLRQV
DGYRFDWHG E\ )LODWYFKHY $JXLOHURQRY®YDWURQ@QKMQ RUJDIFRI
PDQDJHPHQW WKH SXUVXLW RI RUJDQL]DWLRQDO LGHQWLW\
OHJLWLPL]LQJ WKH RUJDQL]DWLRQ LQ YHUWLFDO DQG KRUL]F
FROODERUDWRUXHWYHQHOLQ DQG VWDNHKROGHU PDQDJHPFE
JUHHPDQ WR GHILQH WKH 6WDNHKROGHU ODQDJHPHQW &

+RVSLWDOLW\ LQ EXVLQHVY DQG JRYHUQDQFH

,Q FRPPHUFLDO UHODWLRQVKLSY KRVSLWDOLW\ LV PDQDJHG
WUDQVSRUWDWLRQ DFFHVVLELOLW\ SHUVRQDO EHKDYLRU
LQFUHDVLQJO\ EHLQJ UHFRJQL]HE®DNVQDF IMSID¥BIWLRU FRBO
UHODWLRQVKLSY EDVHG RQ HWKLFV DQG FRPPXQLFDWLRQ D

HIFOXVLRQ DQG VXUYHLOODQFH RRRNQY/HQ@ HMWUBIALYV &RFN
,Q WKH UHDOP RI EXVLQHVV KRVSLWDOLW\ %RXGRX FULYV
'RUOG 3ROLWLFV SXEOLVKHG LQ IRU SHUFHLYHG GLVWRL

DV D UHODWLRQVKLS RI V\PERDHFHSRNZ MR RO/ LRU DWW JIRW D DRADLC
DQG SURSRVLQJ D ODZ RI KRVSLWDOLW\ ZLWK GXWLHV DQC
FRQVLGHULQJ WKH EURDG VFRSH RI KRVSLWDOLW\ WR LGHQW
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FXUUHQW WKHPHV ,Q WKLV FRQWH[W WKH UHODWLRQVKL
VWDNHKROGHUY PHULW DWWHQWLRQ LQ GLVFXVVLRQV UHJDU

7KH GLDORJXH EHWZHHQ RUJDQL]DWLRQV DQG VWDNHKRO!
REOLJDWLRQV ZKLFK VWLOO UHIOHFWYVY WKH KRVW DQG JXHV
HYHQ LI PRQHWDU\ 7KLV QHFHVVLWDWHKMW WK g GHRUIWWDNREILQ Z RN
UHVSHFWHG IRU WKH UHDOL]DWLRQ RI D KRVSLWDEOH DQG L
KLIKOLJKWV HIIRUWYV WR PDNH WKH UHODWLRQVKLS DQG FF
VWUHVVHYV WKH QHHG HN UL @ HKDGILRUWCDKDM GEKDZKHWKHU KRVWYV
FKDQJHY URRWHG LQ KXPDQ DWWULEXWHV HQDEOH DWW
HQFRXUDJHPHQW DQG ZK\ QRW WKH FUHDWLRQ RI ERQGV W

,Q WKLV FRQWH[W WKH FRQFHSW RI RSHQ JRYHUQDQFH V\VW
QHZ EXVLQHVV PRGHOV SDUWLEKOQ U OR XVORNRAKHY Y ROEQRSDHIGR ERMIRD
UHVSRQVLELOLW) JURXQGHG LQ HM IGIHO/L YZKL\OW RQ RQW B Y WURHU)
&DUQLFHOOL JLODWRWFKHY HW DO DQG .OHLQ
KLIKOLJKW WKH XWLOLW\ Rl RSHQ JRYHUQDQFH V\VWHPV LQ \
VSHHG LQ DGDSWDWLRGRDBUDQG VRFLDO FKDQJHV DQG SUR
VWDNHKROGHU SUHVVXUHV DQG GHPDQGV ,VVXHV RI HIILFL
EURDGHU SHUVSHFWLYH PRYLQJ EH\RQG QDUURZ PDQDJHPI
OHDUQLQ

5XOHV DQG FRQWUDFWY DUH SDUW RI EXVLQHVV HQJDJHPH
UHODWLRQVKLSY %XVLQHVVHV LOQYR/MYERQ &R PDXIOYFHRIRN I
FRUSRUDWH VWUDWHJI\ .OHLQ HW XOH BKUBHV BIJSIO\DLEN WWD
JRRGV ~ ZKLFK FDQ OHDG WR ULYDOU\ EHWZHHQ ZKDW LV ¢
+RZHYHU RQH GRHV QRW H[FOXGH WKH RWKHU ZLWK FRQIOL
EHFRPH SXEOLF GRPDDRHERQGHUNLRQ ® WX NWWRPPXQLW\ 7KH
XVLQJ FRPPRQ UHVRXUFHV UHTXLUHV RUJDQL]DWLRQV WR
FXOWXUH UHSXWDWLRQ DQG FDSDFLW\ WR DWWUDFW VW
JRYHUQDQFARUNJDPH

,Q WKLV UHJDUG WKH LPSRUWDQFH RI QHZ EXVLQHVV PRGH
FRQVLGHUHG DV WKH\ DOLJQ ZLWK UHFHQW GLVFXVVLRQV
LQQRYDWLRQV DQG WUDQVIRUPDWLRQV WKURXQ& BHQRQDK
UHODWLRQVKLSY WKDW FRQWULEXWH WR WKH VRFLDO DQG

$UDQHGD +RZHYHU GHVSLWH WKH EFXUUHQW OLWH
IREXVLQJ RQ KRWHO RU WRXKLYPVWXY®IFOERQWHIQW V LWE IR
UHODWLRQVKLSY ZLWK D SHUVSHFWLYH RI JHQXLQH DQG KRV
SDUWQHUVKLSYV ZLWK SRVLWLYH RXWFRPHV WKURXJK NQRZ
ORUHRYHU UKRWGHWDWLWAN FRQWULEXWHY WR VWUHQJWKHQL
EHLQJ XQGHUVWRRG DV D WRRO IRU VRFLDO WUDQVIRUPDWLH
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+RVSLWDOLW\ 2UJDQL]DWLRQV DQG 6WDNHKROGHUYV

JRU D ORQJ WLPH RUJDQL]DWLRQV ZHUH XQGHUVWRRG DV VI
DQRG OHJDO HQWLWLHY EDVHG RQ WKH WKHRUHWLFDO DQDO\
FRPSRVHG RI LQGLYLGXDOV ZKR MXH DHIJWKXHQVID@HULYBQRHQ W
SHUVSHFWLYH RI VRFLDO DFWRUV +DVODP &RUQHOLVVHQ D
RQ FUHDWLQJ DQ RUJDQL]DWLRQDO LGHQWLW\ IRU H[WHUC(
HVWDEOLVKHG ZDRWKFRWY DXREUBWRMHW ZKHWKHU WKURXJK FRC
E\ LWV VRFLDO QHWZRUN 8QGHUVWRRG LQ WKLV ZD\ WKH H|
DFWRUV LQ WKH VRFLDO FRQWH[W E\ .LQJ HW D®XDOV UH
RUJDQL]DWLRQV DQG WKH 6WDWH PDNHV VHQVH ,W LV XS W
WKH LQGLYLGXDOV DQG RUJDQL]DWLRQV WR IRUPDW UHJXOD

,Q WHUPV Rl KRUL]JRQWDO LGHQWLILFDWLRQ RUJDQL]DWLR
FRPPXQLWLHY DQG WKH PDUNHW DOVR UHJXODWHG E\ WKH
DFWRUV GHVSLWH VKDULQJ WKH VDPHE RWZW X Q DROUYDQX]DW L
WKH FRPPXQLW\ DQG WKH PDUNHW OLHV LQ WKHLU VRYHUHL
EHFRPH D FRQFHSWXDO GLVWLQFWLRQ LQ UHODWLRQ WR WKF
LW SUHVHQWYV WLIP\LIODYLWRQHWQUXDQHHGY DQG VKDULQJ RE
FRPPXQLW\ DQG HYHQ ZKHQ HVWDEOLVKHG LW FDQ DFW LQ [
ZLWK WKH PDUNHW +RZHYHU DW VRPH SRLQW LQ UWW SURF
VHORYHUQDQFH D GLVWLQFW DQG LQGHSHQGHQW YLVLRQ G
DO

$PRQJ WKH YDULRXV GHQRPLQDWLRQV DQG GHILQLWLRQV R
DGRSWHG KHUH GHILQHG E\ )UHHPDQ +DUULVRQ DQG :LFNV
WKH DELOLW\ WR LQIOXHQFH DQ RUJIQ L7]JON LKRLQ KL ZKWR WIX\HE
RI SULPDU\ VWDNHKROGHUV LQYHVWRUV HPSOR\HHV VXSSC
WKHLU FRQWLQXRXV LQWHUHVW DQG UHVSRQVLELOLW\ IRU
VWDNHKROGHUV JRY HHMWPWDRWQ PHREL\DXPHRP®GYRFEDF\ JURXS'
ZKR HYHQ WKRXJK QRW GLUHFWO\ LQYROYHG ZLWK WKH RU.
GDLO\ URXWLQH

YRU JUHHPDQ KDYLQJ DQ H[SDQGHG QRWLRQ RI ZKR
FRQVLGHUHG LOOHJLWLPDWH EXW ZKR GXH WR GLIIHULQJ E
JRDOV 7R WKLV HQG WKH DXWKRU SURSRNWVRLG\E B WILD P DVGID
GHILQHG DW WKUHH OHYHOV OHYHO LQ D UDWLRQDO DVSH
RI WKH RUJDQL]DWLRQ DUH DQG ZKDW WKHLU REMHFWLYHV L
RU H[SOLFLW ®RWPIDILIBMH@WDSURFHVVHY XVHG WR PDQDJH W
ZLWK LWV VWDNHKROGHUV DQG ZKHWKHU WKH\ ILW LQWR W
XQGHUVWDQG KRZ WUDQVDFWLRQV QHJRWLDWLRQW\WQG Ul
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VWDNHKROGHUV RFFXU DQG ZKHWKHU WKH\ DUH SHUWLQHQW
PRGHO DGRSWHG

7KHVH WKUHH OHYHOV IDYRU WKH DQDO\VLV RI WKH 6WDN
RUJDQL]DWLRQ $Q RUJDQL]DWLRQ WKDW XQGHUVWDQGV LW\
FRQWLQXRXV SURFHGXUHV FRQVLGH U LRI\ \S B H VBIDAUS DRLES RW LI
LQ LWV GDLO\ URXWLQH PDLQWDLQV WKH QHFHVVDU\ EDODQF
+LJK 6WDNHKROGHU ODQDJHPHQW &DSDFLW\ ,Q FRQWUDVW
VWDNHKROGHUV GR QRW QKDIRWPDWDRBPSHQRFID@XUHY DUH F
BWDNHKROGHU ODQDJHPHQW &DSDFLW\ JUHHPDQ

JURP WKH SHUVSHFWLYH RI VWDNHKROGHU WKHRU\ FROOHF!
FLWLHY HVWDEOLVKHV YDULRXV PRGHV Rl UHODWLRQVKLSV )
VDPH VSDFH GHVLJQDWHGQWR G GRPIRWWIZHE®RH VDPH VSDFH
KRVSLWDOLW\ FXOWXUH DQG HWKLFV FRQVHTXHQWO\ HQ
OHJLWLPDF\ DQG LGHQWLW\ FRQVWUXFWLRQ ,W LV LQ WKLYV
JXHVW LQ WHKH SWRFRRAMHG E\ VWDNHKROGHU WKHRU\ DUH St
WKRVH ZKR DUH DIIHFWHG E\ LW RU ZKR DIIHFW LW ZKHUH Wk
GHSHQGV RQ WKH VLWXDWLRQ DQG WKH PRPHIUM EDWHKGE RQ
SULQFLSOHV RI KRVSLWDOLW\ EHWZHHQ RUJDQL]DWLRQV DQC
SDUWLFLSDWLRQ Rl DOO VWUHQJWKHQLQJ DQG YDOXLQJ U
:DGD

OHWKRG

7KLV LV D TXDOLWDWLYH DQG H[S ORWDX\FRAIUX WHEGX GO WHKDYAL H. D) |
WR FRRUGLQDWRUV Rl VWUHHW FDUQLYDO JURXSV 'DWD S|
VRIWZDUH IRU WKH WUDQVFULSWLRRDVQHERBKDQW RV KMKFHR GH
E\ WKLV VRIWZDUH DOORZHG IRU WKH VHSDUDWLRQ RI H[FHUS
RI DQDO\VLYV DQG WKXV GRHV QRW FKDUDFWHUL]H D TXDQWL
FRQGXFWHGHQAH WHEKHQULTXHY EDVHG RQ WKH WHDFKLQJV R
DQDO\VLV LQ WKLV PRGDOLW\ WKH UHVHDUFKHU UHOLHG RQ
WKH FDUQLYDO IHVWLYDO SHULRG VKH DFR\HL BPODGSBYVWLKUR
WKH VWUHHWYV Rl %HOR +RUL]JRQWH ORUDHY DQG ORQWf$OY
RFFXUV DW WKH EHJLQQLQJ Rl UHVHDUFK XVXDOO\ LQ D FDV.:
PHDQ WKDW DOO REVHUYPRUWRMYLZHG ZPDGH LQ D G

W LV ZRUWK QRWLQJ WKDW YDULRXV REVHUYDWLRQ WHFKQ
WKURXJK LQWHUYLHZV DV WKH LQWHUYLHZHH LV QRW DOZD
GHSHQGLQJ RQ WKHLU DELOLW\ D@& Q@W O COLIQ HWW DAOR SURY L
WKH VXEMHFW LQ WKHLU RZQ HQYLURQPHQW FDQ UHYHDO FI
DVSLUDWLRQV FXOWXUH DQG YDOXHV %DVHG RQ WKLV W}
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*URXSV +RVSLWDOLW\ 6WDNHKROGHUV 7KH LQWHUYLHZV ZF

7KH UHVHDUFK VXEMHFWV ZHUH VHOHFWHG EDVHG RQ DFI
ZKHUH DQ RYHUYLHZ RI WKH VXEMHFW WQWEHU D GIANMH Y VHE DI
DSSUR[LPDWHO\ PLQXWHV RI UHFRUGLQJ IRU HDFK DQG
YLGHRFRQIHUHQFH 7KH FRRUGLQDWRUV Rl WKH LQWHUYLHZE
QDPHV DV ZHOO DV WKH QBRRVGRIQWMH JORN SWYHRRBGHG LQW
WUDQVFULEHG DQG DQDO\JHG 7DEOH SUHVHQWY WKH JURXS

T DEOPPORFV SDUWLFLSDWLQJ LQ WKH UHVHDUFK

1XPEHU 1XPEHU

C
BWUHHW ¢, QWHUYLF )XQFWLRC b Eliyy UHYHOHUV

$VD GH % 3HGUR &RRUGLQ]
3XW] *ULC $QGUp &RRUGLQ!
%HORULQ $QGUH &RRUGLOQ]
%HLOR GR ORQNYV &RRUGLQ!

$QDO\WLY DQG GLVFXVVLRQ RI UHVXOWYV

7KH DQDO\VLY DQG GLVFXVVLRQ RI WKH GDWD REWDLQHG ZI
VWDNHKROGHU PDQDJHPHQW EDVHG RQ WKH UHOHYDQFH FOD
LOQWHUYLHZHG JURXSY DUH LQWURGXFHG

7KH $VD GH %DQDQD JURXS ZDV IRXQGHG LQ PRVWO\ E\
GUXPPLQJ WHDPV IURP RWKHU JURXSV WKDW ZHUH HPHUJL
PHPEHUV RI WKH JURXS VKDUHG VRPH DVSHFWWR YW HR WZ DVXW H
WZR EDQGYV EHLQJ KRQRUHG $VD GH EJXLD DQG &KLFOHWH F
LQWHUYLHZHH JDWKHUHG WR IRXQG WKH $VD GH %DQDQD JUT
LQ EXW WKH ILUVW SDUD G & XRIQGNQWROR NWSKOHD R JIDIQ L] D W L
PHPEHUV $VD GH %DQDQD W LV QRWHG W KDW LYW DO
6XQGD\ DWWUDFWLQJ DSSUR[LPDWHO\ UHYHOHUV WR W
SDUWLFLBD@WHVLGX3D. QJ WKH RIILFLDO IRXU GD\V RI &DUQLYD
LWV VXEFFHVV LW ZLOO SDUDGH RQ &DUQLYDO 6DWXUGD\ ZLV
WKH ZRPHQ RI $[p OXVLF

7TKH %HLoR GR :DQGR JURXS ZDV IRXQGHG LQ DQG FXU
RUJDQL]DWLRQ :LWK WKH VWUXFWXUH WKH JURXS KDV DFKL}
‘H OLNH WR GR WKLQJVY ZHOO DQG ZHYTUHUD/&ZBW ¥YRBRVARUN
UDLVLQJ UHVRXUFHYV , W HVWDEOLVKHY D VFKHGXOH WKDW
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6LQFH LWV IRXQGLQJ LW KDV DOzZD\V SDQGGERGF H[GEHSW IGKWU L
ZDV 36SUHDG <RXU :LQJV "~ DWWUDFWLQJ DSSUR[LPDWHO\
PXVLF

7TKH %HORULQKR JURXS ZDV IRXQGHG LQ , QLWLDOO\ LW
SHUIRUPLQJ UHWUR D[p PXVLF DW SULYDWH HYHQWYV /DWHU
SDUDGH LQ &EXUUHQWO\ WKH JURWS IR RWYWAHR) P & B ERIWM (BN
RQ D WKLUG SHUVRQ IRU VHFXULQJ VSRQVRUVKLSYV IURP SUL"
DWWUDFWHG DSSUR[LPDWHO\ UHYHOHUV WR WKH UK\WKI

7KH 3XW] *ULOOD JURXS KDV WZR XQLTXH FKDUDFWHULVWLF\
%HORULQKR JURXS DQG VHFRQG LW SURPRWHV 3FDUQDURF

V LQ D &DUQLYDO UK\WKP ,W ZDMW IRXQBGGEIE REOFXUUBQ GS XKW
&DUQLYDO ,Q LWV SDUDGH FDUULHG WKH WKHPH 2:HJUH
DSSUR[LPDWHO\ UHYHOHUV WR WKH VWUHHWY ZKHUH LW
LV QRW MXVWRX&DURLYPW JLW LV D QRFQN [EQ QG &R U\R DK DROQ W
LQWHULRU RI OLQDV *HUDLV ZLWK WKRXVDQG IROORZHUV
DXGLHQFH DW LWV SHUIRUPDQFHYV

6WUHHW %ORFV

,Q WKLV FDWHJRU\ WKH DQDO\VLV IREXVHG RQ WKH LQWHUQT
EORFV ZLWK WKH DLP Rl SUHSDULQJ WKHP WR SDUDGH GXL
DFFRXQWYV LW ZDV REVHUYHG WK DEO RAKH LIVQ W HIL@IA. R NWORY
WRZDUG D EXVLQHVV VWUXFWXUH 2XW Rl WKH IRXU JURXS"
WKHPVHOYHV LQ D FRUSRUDWH PDQQHU DV QRWHG LQ WKH

> @ PDNLQJ WKH AWRQMDPWYV, BbOXXMDLWWDNH WKH OHDG /LNF
WKH OHDG RQ HYHU\WKLQJ %HORULQKR 3XW] *ULOOD PHD:
GLYLVLRQ RI IXQFWLRQV

7KH LQWHUYLHZHH FRQILUPV D JRRG SDUWQHUVKLS ZLWK DC
DORQJ ZLWK WKH FROODERUDWLRQ RI DQRWKHU SHUVRQ ZKF
H[FHOOHQW UHODWLRQVKLS ZLWK VHNYWUWORBRRE D& VRX UM\
WKLV DFFRXQW LW ZDV SHUFHLYHG WKDW KRVSLWDOLW\ ZLV
IDFLOLWDWH FRPPHUFLDO UHODWLRQV EDVHG RQ HWKLFV
&RFNERB/WHQ %UHDMWKRXIK WKH JURXS KDV QRW \HW EHH¢
D FRPSDQ\ WKURXJK RSHQ JRYHUQDQFH V\WWHPV RI RUJDQ
PDQDJH WR REWDLQ HQRXJK UHVRXUFHV WR SXW WKH EORFV
OHLQ HW DO ,Q WHUPV RI FRUSRUDWH JRYHUQDQF
VWDJHV Rl QHZ EXVLQHVV GLPHQVLRQV EULQJLQJ D QHZ SU
VSDFH DQG HYHQW WUDQVIRUPLQJ LW QQWR D SXPOMWyFRRE
.OHLQ HW DO
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‘LWK VXSSRUW IURP +DVODP &RUQHOLVVHQ DQG :HUQHU

%HORULQKR JURXS DQG WKH 3XW] *ULOOD JURXS RYHU WLPH
RQ WKH FDUHHU RI WKHLU FRRUGE®DWRQJDQKH OHIPGH Q DRPI HWMK
7KH\ OHJLWLPL]HG WKHPVHOYHV H[WHUQDOO\ WKURXJK UHOL
FROODERUDWRUY ZKHWKHU YLD FRQWUDFWY RU IDFLOLWDW
WKH\ PD\ VHUYH RBY .H [P 8 @ H/O V HISODQDWLRQ RI LGHQ
LWLV WKH 6WDWH V UHVSRQVLELOLW\ WR UHJXODWH WKHVH I
WR VKDSH DV PXFK DV SRVVLEOH UHJXODWRU\ DFWLRQV

2Q WKH RWKHU KDQG WKH $VD GH %DQDQD JURXS UHFRJQL
WKHPVHOYHV DV D OHJDO HQWLW\ WR IDFLOLWDWH EXVLQHV\
LQLWLDWLYHV :KDW ZH KDYH LV RX®NBI® YHFU RH ©WHDINSEH HDQOH
WR SUHVHQW LW ZKHQ ZH QHHG WR LVVXH DQ LQYRLFH > @ |
LQ WHQGHUV 7KH\ H[SODLQ WKDW VRPH FRPSDQLHV UHTXL
(QWLWLHV@ DEXEH BWRHUVKERXJK D &3) >,QGLYLGXDO 5HJLV\
DUH PXFK KLJKHU :KHQ \RXPISWOR\H D @DEPHOOMHOHFHLSW®@ LV
LQGHHG 7KLV DEFFRXQW LOOXVWUDWHY WKH SXE QIGF VGRHP D L C
JURXS V PDQDJHPHQW VWUDWHJI\ 7KH\ GLVFRYHUHG WKDW E
KDYH DGYDQWDJHV LQ REWDLQLQJ ILQDQFLDO UHVRXUEHV
VWUHDPOLQLQJ GRQDWLRQ SURFHVWHIW HIYW ZLHO © RIDWV D WEAKW\DL
VIVWHP EDVHG RQ ORFDO FXOWXUH ,QYHUVLQL HW DO

7TKH %HLoR GR :DQGR JURXS UHYHDOHG WKDW WKLV LV WKH
SDUWQHUVKLS DPRQJ WKH RUJDQL]DWLRQ V ILYH PHPEHUYV DC
WKLV LV QRW D MRNH > @ $OWHKRX)QK QWKMRAOWR US HQ %G W
RUJDQL]H > @ ZH KDYH WR WDNH WKLV VHULRXVO\ 7KH\ F(
LQGLYLGXDOV IDFLQJ QXPHURXYV GLIILFXOWLHY DQG REVWDF
ZLWK D &13- IRUWVLBRQRFRQM{BILEKIDO HVWDEOLVKPHQW RI WK
SDUWLFLSDWH LQ YDULRXVY JRYHUQPHQW WHQGHUY DQG GLUF
FRXOG EDUHO\ DFKLHYH KRQHVWO\ > @ :LWK WKLWDHFRX:
WUDQVLWLRQLQJ IURP YHUWLFDO WR KRUL]J]RQWDO LGHQWLILI
DQG WKH DGRSWLRQ RI RSHQ JRYHUQDQFH V\VWHPV IRU RUJD
UHTXLUH IRUPDO ULWXDOVFWR PHGHPVRALQD ¢RLD/OUDHWRX U
*HQHUDO 5HJLVWU\ RI /HIDO (QWLWLHV &13- J)LODWYFKHY F
V\VWHPYVY DUH XWLOL]J]JHG HQDEOLQJ TXLFNHU DGDSWDWLRQ W
VWUDWHIYVARWHWSRWDNHKROGHUYVY )RQVHFD &DUQLFHOOL

+RVSLWDOLW\

,Q WKLV FDWHJRU\ WKH XQGHUVWDQGLQJ WKDW WKH LQWHU"
QRWHG WKDW DOO LQWHUYLHZHHYVY NQRZ ZKDW KRVSLWDOLW\
KDV WR GR ZLWK UHFHSWLYLWW ZbWKZWO HBRMMLQII RMWKK UM \
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%HLOR GR :DQGR GHFODUHG ZH NQRZ WKDW WKH PRVW LPSF
RQO\ RI WKRVH ZKR RUJDQL]H LW EXW DOVR WKH GUXP FRUS
EORFR W ZDV FRQVLGHUHG WKHQHWRD WRW KHDEXOR FXHAVDN D
ZLWK WKH SULQFLSOHV WKDW JRYHUQ KRVSLWDOLW\ EXLOGL
FRPPHUFLDO UHODWLRQVKLSY G6FRIRWWOHGAW ®BOHZLV &RFMNE

7KH EORFRDAHORHGQWRDW WKH SDUDGH LV RQO\ SRVVLE
DV WKH EORFR 3XW] *ULOOD ZKLFK HPSKDVL]HG , JR DIW
UHODWLRQVKLS

%DVHG RQ WKH DFFRXQWV LW ZDV REVHUYHG WKDW WKH EU
EDVHG RQ HQWUHSUHQHXULDO EHKDYLRU DQG KXPDQ DWW
FRPPHUFLDO PHHWLQJ 6RX]D E ULRQ BIIOHP WRWWVYKRII IRRIPHY
VRFLDO KRVSLWDOLW\ VXFK DV FDUH DQG UHFLSURFLW\ LW
EHFDXVH ZH VSHQG D ORW RI WLPH WRIJHWKHU %HORULQKR
IRU HYHU\RQH &&DBDIVWH 'V QRWOLPLWDWLRQ QR EDUULHUV %t
UHIOHFWLRQV RQ KRVSLWDOLW\ LQ EXVLQHVV VKRXOG EH DQ
E\ % RXGRX V FULWLTXH

$VSHFWV VXFK DV LQFOXVLRQ DQG H[FOXVLRQ UHIHU WR ZKI
KRVSLWDEOH DQG UHFLSURFDO PHHWLQJ 6RX]D WKHUFE
XV EXW LW V D SURIHVVLRQDO ZRR Z WXW H®& RS MRLQ WVEG W
DOUHDG\ LQFOXGHV WKHVH UHJLVWHUHG SHRSOH ZH KDYH LC
WKH GUXP FRUSV FRQWULEXWH ILQDQFLDOO\ WR FRYHU WKH |
DQG FROQGKEWIDRHF@GRXQW DOVR KLIJKOLIJIKWHG WKH SUHVHQFH
UHJHQHUDWLYH KRVSLWDOLW\ E\ SURPRWLQJ LQQRYDWLRQV
UHODWLRQ WR VWDNHKROGHUV ,QYHUVLQL HW DO $UDC

6WDNHKROGHUV

7KLV FDWHJRU\ DQDO\|JHV WKH NQRZOHGJH WKDW WKH LQWI
UHODWLRQ WR WKHLU VWDNHKROGHUV W ZDV REVHUYHG W|
VWLOO LQ WKH YHUWLFDO LGHQWUWXN® DM OBYDWKHIXBRR <
WKH IXQFWLRQV DUH H[HFXWHG DFFRUGLQJ WR WKH DYDLODE
DZDUH RI WKH SHRSOH ZKR FROODERUDWH ZLWK WKHLU RUJD
WKH RQH ZLWKOWEKHORRMVWVR D HDIVH LQ VROYLQJ LW VWHSV LQ

WR PDLQWDLQ TXDOLW\ RYHU WKHVH WZR \HDUV ~ 5HJDUGLQ
UHVSRQVHV WR SXEOLF FDOOV LW ZDV PHQWLRQHG WKDW W

%DVHG RQ /HYHO SURSRVHG E\ )UHHPDQ LW FDQ EH FF
SRVVHVV VXIILFLHQW NQRZOHGJH Rl SXEOLF FDOO SURFHGX!
%HORULQKR DQG 3XW] *ULOOD JURXBW HIX GHBSK DB IWHQIWDH
YHUWLFDO LGHQWLW\ WKH RUJDQL]DWLRQ H[HPSOLILHV PRC
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PDUNHW DQG WKH FRPPXQLW\ .LQJ HW DO SD YHQXH >H
SDUWQHU RXU VSRQVRU > @ 6R HYHU\ 7XHVGD\ LV UHKHD
FRQWULEXWH ILQDQFLDOO\" 3XZD\ * WK R S B@ILORIU RQ KR S K\
VXSSRUWHG E\ D KRVSLWDEOH JDWKHULQJ HQDEOLQJ DFFH
LGHQWLW\ 5RGULJXHV :DGD ZDV SHUFHLYHG +RZHYHL
JURXSV VWLOO WRKRZHWRZDWWDDNPHQW FDSDFLW\ DV WKH\ OD!
QHJRWLDWLRQ SURFHGXUHV

JRU /HYHO SURSRVHG E\ )UHHPDQ WKH $VD GH %DQDQ
SDWK WR XQGHUVWDQGLQJ WKH LPSOLFLW DQG H[SOLFLW SU
7KH\ IRUPDOL]HG WKHPVHOYHV DV D 0, WRGAD¥LGX VD W HFYRK
REWDLQLQJ IXQGLQJ DQG LQIUDVWUXFWXUH IURP WKH JRYH
EHJLQQLQJ WKHUH ZDV D GLYLVLRQ RI IXQFWLRQV > @ VR
JURXSV W ZDV OLNHW FRPSDYWDDWKRYQ QXPEHU $VD DC
RUJDQL]DWLRQDO LQVWLWXWLRQDO zZD\" $VD GH %DQDQD

DOZD\V JXLGHG WKH JURXS UHJDUGLQJ LQWHUQDO PDQDJHPH

/JHYHO DSSOLHG WR WKH %HLOR GR :DQGR JURXS ZKLFK FX
FRQGXFWHG KRZ UHODWLRQVKLSY EHWZHHQ WKH RUJDQL]DW
DUH EHQHILFLDO IRU WKHLU JURZWKKB Q® \8RBEXDBDIH MW \V YD MH
IRUPLQJ WKH FRPSDQ\ DQG REWDLQLQJ WKH UHJLVWUDWLRQ
SZLWK WKH UHJLVWUDWLRQ QXPEHU VSRQVRUV FDPH ORRNL
\RX SDUWLFLSDWDQS$'SHE MKHG IJRPH %HLoR GR :DQGR %H
FRPSDQ\ 3%:H XVHG WR DVN &DQ ZH SDUWLFLSDWH LQ WKH

FRPH WR XV° %HLOR GR :DQGR

$FFRUGLQJ WR J)UHHPDQ DQ RUJDQL]DWLRQ WKDW XQGH!
FRQWLQXRXV SURFHGXUHV UHODWHG WR WKH LQIOXHQFHV W
EDODQFH LQ SXUVXLQJ LWV JRDOV FEDRDVZHHFDGQSDIFG IIRL
VSRQVRUVKLSY B6RPHWKLQJ WKDW DV LQGLYLGXDOV ZH F
‘'DQGR 7KH LQWHUYLHZHH DGGV 3ZHYYH DOZD\V PDQDJHG V
SURGXFWV DQG IRUP L GIDBIDYDNQHYNGWSN LIKBYH DFFRXQWV L
GR :DQGR JURXS KDV DOUHDG\ DFKLHYHG KLJK VWDNHKROGH

&RQFOXVLRQ

'XULQJ WKH LOQWHUYLHZY LW ZDV REVHUYHG WKDW |RU DOC
EORFV DUH WKH SULPDU\ VWDNHKROGHUV ZLWKRXW WKH UH
OHYHO WKHUH LV WKH SXEOLF \DHFANWRBXVHY¥YR UDWR QKIHDW KHKU
VWDNHKROGHUY WKHUH DUH RWKHU LQWHUHVWHG SDUWLH\
SKDUPDFLHVY DQG VXSHUPDUNHWY ZKR QHHG WR EH FORVHC
WKH SDUDGH KMVSSIWQHQYEBWKLS WLHY DV D VWUDWHJ\ WR REW
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WKH\ EHQHILW IURP IRUPDOL]LQJ DV OHJDO HQWLWLHV WR S
WKH VWUHHW FDUQLYDO EORFV RI %HOR +RUL]JRQWH LW LV V
SDUWLFLSDWLRQ RI ERWK WKH BWRRDOFDRHHRDE@EWH D D\Q G DB
UHDOL]J]HG WKDW WKH FDUQLYDO ZKLFK HPHUJHG DV D QDWXI
SURILWYV IRU WKH FLW\ FRPPHUFH DQG WRXULVP 7KH\ WKHC
RI WKLV SRSXODU IHVWLYLW\

7TKH UHVSRQGHQWY SURYLGHG LQIRUPDWLRQ WKDW XSRQ DQ
DQG WKHLU OHJLWLPL]DWLRQ DV ZHOO DV WKH H[HUFLVH |
QRWHZRUWK\ WKDW DOWKRXJK VRPHWIW WHY IHH KMVED WHIX FOGRE H
WKHUH LV D VWURQJ WUHQG WRZDUG DFKLHYLQJ KLJK VWDI
UHJDUGOHVYV RI WKH OHYHO RI VWDNHKROGHU PDQDJHPHQW
DFKLHYH WKHLU BR DN HW WRRQ B KDW WKH VWUHHW FDUQL
YHU\ QHZ FRPSDUHG WR WKRVH LQ RWKHU FLWLHV ZLWK D Kl
WKH DGYDQWDJH RI HPERG\LQJ ZKDW LW PHDQV WRNKH IKIRVSL
EHQHILW DV VWDWHG E\ %HORULQKR DQG 3XW] *ULOOD 30|
ZHOFRPLQJ 7KDWTYfV ZK\ LWYV EHFRPLQJ LQFUHDVLQJO\ HQNM
SHRSOH -

7KH OLPLWDWLRQ LQ FRQGXFWLQJ WKH UHVHDUFK ZDV GXH W
E\ ZRUN DQG VFKHGXOLQJ LVVXHV )RU IXWXUH ZRUN WKHU
UHVHDUFK IRFXVHG RQ WKH RUJDQL]DWLR®QK B QG WOQRQINVV WU
DXWKRULWLHVY WR HQVXUH WKH HYHQW KDSSHQV WKH SHUF&}
WKDW DUH PDNLQO*%HDOHR RIRWKHR @WWW SODFHV IRU WKLV FHO

$FNQRZOHGJHPHQW

7KLV VWXG\ ZDV ILQDQFHG LQ SDUW E\ WKH &RRUGHQDomR
6XSHHWLRIDODVLO &%$3(6

SHIHUHQFHYV

$JrQFLD OLQDARYHUQR GH OLQDV LQYHVWH 5 PL QR &DUQD"
GH DYHQLGDV H RKWWBY PZZERUHMFLDPLQDV PGHRQYDEU QRW
LQYHNWHQREDUQGMBID VR QR U I BNBIR) HROWRIDWVKRU LDV

$UDQHGD O 3LvDU 7LHUUD 8QD ,QYLWDFLYyQ D OD
KWWSV WXULVPRUHWH HUDD YILWEA RIHQ) NOBRVHCRIQ ULV PR
$UDQHGD 0 S3RU TXH D UHJHQHUDoOmR"’

KWWSV WXULVPRUHJHQFUDNWIENRH BDFLRQ SRU
%DUGLQ /$QiOLVH GH (BROWN~GR
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&ERFNERBWWHQ & %UHZLV - &URVVLQJ WKUHVKROG)
LQ $RWHDURD 1HZ =HDODRS/SVRPBIODW\ ZRUGIRFLHW\
KWWS G[ GRL RUJ KRVS B

JRQVHFD $ 3 &DUFLQHOOL &RUSDUDWH VRFLDO U

KRVSLWDOLW\ IBRPAWO EXWRIQHRKWLVP ) XWXWsW GRL RUJ

+DVODP 6 $ &RUQHOLVVHQ - 3 ‘HUQHU 0 OH\
RUJDQL]DWLRQDO LGHQWLW\ LQWHJUDWLQJ VRFLDO FRQV\
SHUVSHEWLYHV QWHKURQFW VRELDW ORGHO ,QWHUQDWLRQDO -
Y KWWSV GRL RUJ LMPU

,QYHUVLQL $ 6DXO / %DOHW 6 6FKHJJ 5 -RXUDKHOULV
RI 7RXULVP )XWXUHMHPDQ ( 5 +DUULVRQ ODQDURNV IRU
VWDNHKROGHUV VXUYLYDGDOMSKWMDWURQWD Q@GHWAFEHVV

JUHHPDQ ( 5 6WDNHKROGHU PDQDJHPHQW IUDPHZRUI
KWWSV OLQN VSULQJHU FRP FKDBWHU

JLODWYFKHY , $JLOHUD 5 'ULJKW 0 JURP JRYHUQD
LQ *RYHUQDSFHG HP\ RI ODQDJHPHQW SHUVSHFWLYH
KWWSV GRL RUJ DPS

LQJ % * )HOLQ 7 ' KHWWHQ ' $ JLQGLQJ WKH RUJI

D PHWMOHRU\ RI WKH RUJDQL]JDHUMSH BW LY ¥ REOUDQ LOPWREQ 6FL
KWWS G[ GRL RUJ RUVF

.OHLQ 3 * ODKRQH\ - 7 OF*DKDQ $ O SLWHOLV & 1
DGDSWDWLRQ ZKR LV LQ ZKRENGRIPW RDQO ZIXRHPHWYW BKDINWH
KWWSV GRL RUJ DPU

ORUDHV % ORQWITSQVIMRRPLD FRQFHLWRV(H DSOLFDoO}HYV

SRGULJXHV 9 % ‘DGD ( . $ KRVSLWDOLGDGH QRYV
UHODO}HV FRP RV VWDNHKROGHUV QD JHVWMmMROGHWIUQYH H
7RXULVP 5HYLHXWWSV GRL RUJ PWU Y L

BFKIQJHO + $ %URFE[ O 6DGDUDND / 8Q FRQGL
H[SHULHQFH RI WKH 3RO\QHVLD{RVFRPPEQLW\ L @ RFXFANOD QG
KWWSV ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ BSQFF
ULHQFHBRIBWKHB3RO\QHVLDQBFRPPK QIIPW\B IPPRI$SXFNODQG
6RX]D & $ 5HVSRQVDELOLGDGH VRFLDO HPSUHVDULD
FRPHUFLDO 5HYLVWD +RVSLWDOLGDGH

KWWSV zZZZ UHYKRVS RUJ KRVSLWDOLGDGH DUWLFOH YLHZ)L
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(PSRZHULQJ '02V LQ &ULVLV WKURXJK .QRZOHGJH

(ZD 6 WROOUHNNIDOJRU]DWD =LHED

'RFWRUDO"GBK\RRBQLYHUVLW\ RI THFKQRORJ\ 3ROL
J)DEFEXOW\ RI ODQDJIJHPH@®@MD VI FRQRPHBVLW\ RI THFKQRORJ\

$EVWUDFW

SXUSRKHYVY FRQFHSWXDO VWXG\ DLPV WR H[SORUH WKH SRWt}
PDQDIJHPHQW RUJDQLVDWLRQV DFWLYLWLHYV GXULQJ FULVHYV
FDQ XWLOLVH YDULRXV W\SHV RI NQRZOBW11 WRDLMDLHUHO\ V

6WXG\ GHVLIJQ PHWKRGRDBUWRBRYHRED MRV XG\ LV EDVHG RQ D
VHOHFWHG SDSHUVY UHODWHG WR WKH DUHD RI NQRZOHGJH P
LQ WRXULVP

SHVXO@WW\QWKHVL]LQJ WKH NQRZOHGJH WD[RQRP\ E\ /XQG"
NQRZOHGJH PDQDJHPHQW LQVLJKWY IURP WKH WRXULVP OLW
IRU '02V GXULQJ FULVHV KDV EHHQ GHYHORSHGL KW \VOUNWON
QDPHO\ ZK@RZ RRRZNQ@PKR DQGKRQ@RDQG RIIHUV JXLGDQFH D
SURFHHG LQ D SDUWLFXODU DUHD RIIHULQJ VXSSRUW WR '02

2ULJLQDOLWKLWD XWX G\ FRQWULEXWHV WR WKH ERG\ RI N
XQGHUVWDQGLQJ RI NQRZOHGJH DQG LWV UROH LQ WRXULVP
RUJDQLVDWLRQV ,W SURYLGHV '02V ZLWK SUDFWLFDO DGYLI
NQRZOHGJH WR VXSSRUW WKHLU FROODERUDWLQJ SDUWQHU\

.H\ZRUGQRZOHGJH FULVLV PDQDJHPHQW '02 WRXULVP
 QWURGXFWLRQ

7RXULVP FULVHVY DUH UHODWLYHO\ FRPPRQ KDYLQJ D FRQVLC
LQGXVWU\ (YHQ WKRXJK FRPSDQLHV DUH WDNLQJ VWHSV WF
SRWHQWLDO VHHPV WR OLH LQ WHKHOQFRMRUBVQDLYWDRQRRY GDK;
2UJDQLVDWLRQV '02V DUH EHFRPLQJ DQ LPSRUWDQW SOD)
LQVWLWXWLRQV KDYH D VWUDWHJILF UROH ZLWKLQ WKH WRXL
QHWZRUN FRQVLVWLQYDWHSWEDNFKROGBUY VXFK DV QDWLF
ORFDO DXWKRULWLHV WUDQVSRUW SURYLGHUV FXOWXUDO
PHGLD HWF 81:72 ,Q D GLVSHUVHG HQYLURQPHQW OL
KHDL.O\ UHO\LQJ RQ NQRZOHGJH PDQDJHPHQW .0

'02V DUH LQ WKH PLGGOH RI WKH HQWLUH WRXULVP VA\VWHP
D NQRZOHGJH EURNHU EHFRPHVY SDUWLFXODUO\ LPSRUWDQW
VHUYHYVY DV D OLQN EHWZHHQ DW P H®b&/@ WHR RDFFW® HW DS/DRJ WY LKHH
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LGHDV DQG NQRZOHGJH E\ EULQJLQJ SHRSOH DQG GLYHUVE
HQDEOLQJ WKHP WR FUHDWH DQG VKDUH QHZ LGHDV WKHI
NQRZOHGJH °~ %ODFNPDQ HW DO LU XGAPHUHRADDOJIL QL
D FULVLV FDQ LPSURYH RUJDQLVDWLRQDO GHIHQFH PHFE
FRQVHTXHQFHY DV ZHOO DV DFFHOHUDWH WKH UHFRYHU\ 7K
RI NQRZOHGJH FDQ EH XVHG E\ D9RVYW X BPQ@ D @ LHYL MLRPWRK Y X\
LQ VWUXJJIOLQJ ZLWK KD]J]DUGRXV HYHQWYV EXULNGLARBXGHWGJ
IURP SUHYLRXV FULVHV DV ZHOO DV WKHRUHWLFDO LQVLJKW
RI NQRZOHGJIJH) PRNHFDQIRUPHG GHFLVLRQV FRRUGLQDWH UI
SURYLGH WLPHO\ JXLGDQFH WR WRXULVP VWDNHKROGHUYV

,Q WKH OLWHUDWXUH WKHUH DUH PDQ\ NQRZOHGJH W\SRORJ
SURYLGHG E\ /IXQGYDOO DQG -RKQVRQ ZKLFK HQDEOHV |
NQRZOHGJH WKDW LV HVVHQWLDO PVRLEANLHXHW\K B LRIQRBJ DL(
IRXU W\SHV Rl NQRRZDWG E\RNMQEBER NKRZ /XQGYDOO DQG -Rk

DQG LW FDQ EH XVHG LQ D VLWXDWLRQ RI FEDMLQZKHQ
DUH UHTXLUHG

7KLV SDSHU LQWHJUDWHY WKH WD[RQRP\ E\ /XQGYDOO DQG -I
IDFLQJ D FULVLV %\ VIQWKHVL]LQJ LQVLJKWYV IURP WKH OLW!
UROH RI NQRZOHGJH LQ '02 DF W DYOLAW LHH[\D RSLXQULLQRI KFRJZL WHAH WHS F
FDQ XWLOLVH YDULRXV W\SHV RI NQRZOHGJH WR DFWLYHO\ V

OHWKRGRORJ\

7KLV VWXG\ LV FRQFHSWXDO LQ QDWXUH ,W LV EDVHG RQ D
WKH PDQDJHPHQW ILHOG .H\ DUWLFOHV IURP NQRZOHGJH PD
KDYH EHHQ UHYLHZHG $ UHIHUHQFH YGRZHGOWRQREWHREKQD®
SLHFHV RI OLWHUDWXUH 7KLV PHWKRG LV XVHIXO LQ PDQDJH
VHDUFKHY SURYLGH OLPLWHG RU VFDWWHUHG UHVXOWYV DC
LQGH[HG VWXGLHV %DG®HWSWXIGH WWPBEONLPH WKH DXWKRUV R
WKLY PHWKRG FDQ LQWURGXFH VHOHFWLRQ ELDV LI WKH LQ
UHVHDUFKHUVY RYHUORRN NH\ UHVHDUFK GXH WR BPDWRYWWG F|
DQG UHSOLFDELOLW\ RI WKH UHYLHZ *UHHQKDOJK 3HDFRFN
KDV EHHQ RYHUFRPH E\ FDXWLRXV VHDUFK DQG VHOHFWLRQ
NQRZOHGJH PDQDJIJHPHQW DQG FUHWRKRBRORIHFBQW § Q WRBX U
LOQYROYHYV DQ LGHQWLILFDWLRQ RI UHOHYDQMWYERQIHRAE SDAVWE B
FULWLFDO DQDO\VLV RI WKH LGHQWLILHG OLWHUDWXUH DQG

SHVXOWYV

%\ LQWHJUDWLQJ WKH WD[RQRP\ RI NQRZOHGJH HB\HOKOMEHN G O
LQVLIKWY WKDW DSSHDU LQ WKH WRXULVP OLWHUDWXUH D F
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ZKLOH PDQDJLQJ D FULVLV KDV EHHQ SURSRVHG 7DEOH 2
QDPHO\ ZKQORZ RRRN@XR DQGKRFRD QG JXLGDQFH DV WR KR
LQ D SDUWLFXODU DUHD

.QRZKDW

7KLV W\SH RI NQRZOHGJH UHODWHY WR 3NQRZOHGJH DERXW |
DV OHDGHUV DQG IDFLOLWDWRUV RI SDUWQHUVKLSY EHWZHF
WKH WRXULVP LQGXVWU\ FRPSDQLHWF&B YV WHRR WD KQIRZAXNG J
FRQFHUQLQJ IRU H[DPSOH WKH VFDOH RI WKH FULVLV WKH V
DQG SODQQHG DFWLRQV 8VLQJ WKHLU FRPPXQLFDWLRQ FKD(
FDQ TXLFNO\ DY G/ KD LH LIH@OW WKH UHOHYDQW LQIRUPDWLRQ
+LJKDP %\ FROOHFWLQJ GDWD DERXW SDVW HYHQWV

DJJUHJDWH NQRZOHGJH LQ WKH IRUP RI D FHQWUDOLVHG NQ
DQG ROLW DYDLODEOH DV D KLVWRULFDO GDWDEDVH IRU WKF
PD\ DOVR RUJDQLVH ZHELQDUV DQG FUHDWH FR@IDE@GDWL
FRQQHFW WRXULVP RUJDQL]DWEIPRIQIVQZR WK DH\-BRIKWN HFQIG @ H D

.QRZK\

7KLV VWDQGV IRU XQGHUVWDQGLQJ WKH FRQWH[W /XQGYDO«
UROH DV FRRUGLQDWRUV RI RSHUDWLRQV ZKLFK JRHV LQ OL
GR QRW FRQWURO WKH DFWLY LWLKHW RU HVIREKIUF I$D V@ G HHU'® HELX\

GHVWLQDWLRQ PDQDJHPHQW RUJDQLVDWLRQV FDQ XQ
HVWDEOLVKHG UHODWLRQVKLSY DQG DFFHVV WR PDQ\ VRXUF
LQWHUSUHW VXGGHQ HROOMFWRQH WKHFGBIRWY  IURP GLIIHUH
KDSSHQ" VKDOO EH WKH IRXQGDWLRQ IRU FUHDWLQJ SURFH

DV SDUW RI SURDFWLYH FULVLVY SUHYHQWLRQ SODQQLQJ
DQNMQV RI VRXUFHV RI WKHLU SUREOHPV GXULQJ FULVHV E\ |
YLHZ IURP WKH VHFWRU %HLQJ DEOH WR FRQGXFW VXFK DQ
WR KHOS WRXULVP HQWLWLHV LQ WEIPHNGRIR M WXUH XFQUNY R X QC

.QRZKR

7KLV FRQFHUQV WKH QHWZRUN RI FRQWDFWV DQG LQYRO"
FDSDELOLWLHVY DQG H[SHUWLVH /XQGYDOO DQG -RKQVRQ

HVWDEOLVKLQJ VWURQJ UHODWLRQVKLSV ZKB/XH (E X\LKOHV PID ZN
QHWZRUN RI SDUWQHUV ZKR FDQ EH D VRXUWBH @D W & B ZSOUREI0H
$FTXDLQWDQFHVKLS ZLWK NH\ DFWRUV LQFOXGLQJ UHSUHYV
DXWKRULWLHY DQG FRQYROYVHPMHOOA MK AUH DWWQAY BQQQG XV
DO DUH RI JUHDW LPSRUWDQFH LQ PLWLJDWLQJ WKH HI
SHUVRQV LQ SDUWLFXODU LQVWLWSWWRBVSDREHRVJIRIQNQRW®(
DQGVGIPLQDWLRQ ZKLFK LV FUXFLDO LQ WLPHV RI D FULVLYV
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.QREKRZ

7KLV UHIHUV WR WKH FRPSHWHQFH OHYHO /XQGYDOO DQG -R
SHUVSHEWLYHV )LUVWO\ DV VKDULQJ WKH NQRZOHGJH RI 'C
UHJDUGLQJ IRU H[DPSOH WKH ZD\V RIKPWWHJIDOWHL @1 SWKRY AQLN
WRROV 6HFRQGO\ DV FUHDWLQJ VSDFH IRU NQRZOHGJH H
LQFOXGLQJ FUHDWLQJ RSSRUWXQLWLHY DQG FRQQHFWLQJ
SUDFWLFHV VKRZLRQRZOAARIN D02V WR IXOILO WKH UROH RI
SURYLGLQJ FRQVWDQW VXSSRUW WR WRXULVW VHUYLFH SUR"
DSSOLFDWLRQ LQ SUDFWLFH ZLWK WKH VHW RI HGXFDWLRQD
ZHELWQDBGGLWLRQDOO\ '02V FDQ LQWHJUDWH FULVLY PDQDJHI
WKHLU VXSSRUW SURJUDPV WR IRVWHU WKH UHVLOLHQFH D¢
+\WWDG .HOOHU

TDEOBMRQFHSWXDO VWUXFWXUH RI NQRZOHGJH GXULQJ FULVL

.QRZOHGJH W\SH| &0 UHODWHG H[S| 3BUDFWLFDO UHSU

.QRZOHGJH EDVH
UHSRVLWRU\

ZHEVLWHV WUDL
WR FUHDWH UHVI

.QRZOHGJH UHJ
.QRZKDW FXUUHQW VLWXD]
WDNHQ

8QGHUVWDQGLQJ
FRQWH[W DELOL
LQWHUSUHW VX
.QRZK\ DQDO\VLV RI WKH
GUDZLQJ FRQFO]
VLWXDWLRQV XQ
PHDVXUHYV

&ULVLV SURFH
VWUDWHILHV

0DSSLOJ RI VW 6WURQJ QHWZRU

.QRZKR LQYROYHG LQGX
FRPSHWHQFLHV T o8 o uiwinvy U
7UDLQLQJV
.QRXRZ ERPSHWHQFHV O eLobuv pos

VNLOOV WR KDQG VKDULQJ

BRXUFHV 2ZQ HODERUDWLRQ EDVHG RQ /XQGYDOO DQG -RK
&RQFOXVLRQ

7KLV WKHRUHWLFDO SDSHU LV D VIQWKHVLVY RI WKH OLWHUL
%DVHG RQ WKH DQDO\VLV RI WKLV OLWHUDWXUH LW FDQ EH F
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HVSHFLDOO\ GXULQJ D FULVLY 7KH DSSURSULDWH DSSOLFD
HITHFWLYHO\ VXSSRUW FRPSDQLHV LQ WKH WRXULVP LQGXVW
DV ZHOO DV SUHSDULQJ SURSHUO®\L VRRI WKHH FSWLHYHL\R W\ROR RIPH @

7KLV VWXG\ FRQWULEXWHV WR WKH ERG\ RI NQRZOHGJH E\ L
DQG LWV UROH LQ WRXULVP FULVLV PDQDJHPHQW E\ GHVWLC
'02V ZLWK SUDFWLFDO JXLGDQFH DQG D@ IH{M RQQHRZ NDR DG
VXSSRUW WKHLU FROODERUDWLQJ SDUWQHUV ,W LQGLFDYV
FODVVLILFDWLRQ E\ /XQGYDOO DQG -RKQVRQ LQ WKH
NQRZOHGJH W\SHV FDQ EH XVH®RE\UKBPYHBW LR QXLRB & OLDHY L}
XQGHUWDNHQ DFWLRQV DV ZHOO DV D VXSSRUW LQ PDQDJ
NQRZOHGJH W\SHV '02V PD\ LGHQWLI\ NQRZOHGJH WKDW LV
VLWXDWLRQ DQG 1RH\ IRDAXDGIVIRY HERMOMW LZK RH\ FDPWRIVVD Q@ RiZ |
NQRXZX\ DQG SUDFWLFDO ZD\V WRREYHUFRPH FULVHV NQRZ

7KH SURSRVHG VWXG\ LV WKHRUHWLFDO LQ QDWXUH ZKLEK F
ZLOO EH DGGUHVVHG LQ IXWXUH VWXGLHV WKURXJK WKH UHV
UHJLRQV

$FNQRZOHGJHPHQW

7KH DXWKRUV JUHDWO\ DFNQRZOHGJH WKH ILQDQFLDO VXSSF
ZLWKLQ WKH JUDQW %R6802 HQWLWOHG 3.QRZOHGJH PDQD
RUJDQLVDWLRQV LQ FULVLV ’

SHIHUHQFHYV

%DGUL 6 $ .DJHPL 1 +RZ 'RHV WKH +RWHO 4XDOLW\

DIJDLQVW WKH (IIHARXW @D OLRDMWBONVNW\ $VVXUDQFH LQ +RVSL!
-+

%DGDPSXGL ' :RKOLQ & 3HWHUVHQ . ([SHULHQFI
GDWDEDVH VHDUFKHV LQ V\VSUHPHRHMIGL IV IRUDMKHU H W K X, G
&RQIHUHQFH RQ (YDOXDWLRQ DQG $VVHVVPHQW LQ 6RIWZDUF

%HFNHQ 6 +XIKH\ . ) JLQNLQJ WRXULVP LQWR HF
WR HQKDQFH GLVDWVRXWLY PV QB GHFEMWQWQ

%KDVNDUD * , JLOLPRQDX 9SDQGHRFPKH BQR%,'RUIJDQLVDWLR
GLVDVWHU SODQQLQJ bDQG PDQDJHPHQW $ SHUVSHFWLYH RI
WR FRQVHFXWRYH @D YDRIWHRUWNELWDOLW\ DQG ¥RXULVP ODQDJF

%ODFNPDQ . HQQHG\ O SLWFKLH % .QRZOHGJH P/
'02 FULVLV PD Q@DXIHPH@W "VVXHV LQ 7TRXULVP
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%ODNH " 0 6WHYHQVRQ - :RWKHUVSRRQ / ,YRU\ 9 7U|
LQIRUPDWLRQ H[FKDQJHV LQ WUDQVSRUW V\VWHP GLVDVWI
,(OQWHUQDWLRQDO -RXUQDO RI 'LVDVWHU 5LVN 5SHGXFWLRQ

&DUWHU 5 )DEULFLXV 0 +HHID\DWR Q1D UMIRHY. P®1Q D2 HARHIQ WL

&UHDWLQJ FRPSHWLWLYH DG YDXQGDBHV R U YREW GMHIAWLQDWLR

*UHHQKDOJK 7 3HDFRFN 5 (IHIHFWLYHQHVV DQG K

VIVWHPDWLF UHYLHZV Rl FRPSOH[ HY%WGHQFH DXGLW RI SULP

+LJILABVELROOHYV ) BRFLDOLVLQJ WRXULVP IRU VRFLDO
7RXULVP *HRJUDSKLHYV

+\WWDG 3 _HOOHU 3 & 7RZDUGV D GHVWLQDWL

IUDPHZRUMWHBP® DHVVRQV I[URP DRIRWIHWPNO DLQBIJ) 8 P MRQWAN H U

LU .XapHU 6 ( 0 3 7RXULVP RUJDQL]DVEDRGHP UF VB A (

LQYHVWLIJDWLRQ RI &XH WRFPMNGRZQHVHIUQFE&XULVP

IXQGYDOO % ¢ -RKQVRQ % - ROKIHQ /DD 2 Q L@G XORARDQ R B W X ¢

1R SSs

1HJUX D $/ &RUR 00 'HVWLQDWLRQ ODQDJHPHQW 2U

3HUIRURDIQWHUDWXUH 5HYLHZKH QQBURFWHGBQOWLRQDO 6FLHC
6$052 +1HZV &KDOOHQJHV DQG 7UHQGV EQVWBR®R2ULPOQVD WL
%XFKDUHVW (FRQRPLF 3XEOLVKLQJ +RXVH

1J ' : / 'XDUWH $ORQVR $ %UHVVDQ $ DQG 9X 2 7 .
HQYLVLRQLQJ WKH IXWXUH RILPISUWA\F DX\WQIGRIQV &IRY' NQRZOHG J|
-RXUQDO RI .QRZOHGJH ODQDJHPHQW

2UFKLVWRQ & +LJKDP - ( 6 .QRZOHGJH PDQDJH
GH PDUNHWLQJ WKH &KULMWWFKRXWARKHQGDUWKXKIVNHYV 7RXULVP
BUHVHQ]D $ 6KHHKDQ / S5LWFKLH -5 % TRZDUGV D |

'"HVWLQDWLRQ ODQDJHPRIQUMQRODIRQLRDSMIVRDYLW\ 7RXROVP DQ

5DFKHUOD 3 +X & $ JUDPHEZRHE &R V.Q\RDDIPB®IH P H ¢

+RVSLWDOLW)\ DQG &RXQHOP AQRINSMWID\OLWA 4XDUWHUO\

6KDZ * 'LOOLDPV $ .QRZOHGJH WUDQVIHU DQG PDQ

$Q HPHUJLQJ UHVHRXWEKN D PIDQ®DHPHQW

7RXEHV ' 5 913D ~MRoOWHD] - $ +HOPVDKBIR - 0 ODQXHO - 3
SHM¥)QDUGLD ) 2UJDQL]DWLRQDO /HDUQLQJ &DSDFLW\

7LPHV RI &ULVLV $ 6WXG\ RQ 7R X UBLXAPWEDL YIEEQR ORL@BBPUB 6SDL

KWWSV GRL RUJ 68
81:72 $ 3UDFWLFDO *XLGH WR 7RXULVP 'HVWLQDWLRQ 0D
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2XWFRPHV RI LOFUHDVHG SDUWLFLSDWLRQ LQ SURWHFWI

(GLHVHU 'H®GUAMIMID6DFXOR %LDQFD <VDEHO 7ULQ
8QLYHUVLW\ Rl WKH 3KLOLSSLQHV 'LOLPDQ

$SEVWUDFW

3XUSR\H DLP RI WKH SDSHU LV WR LQYHVWLJDWH WKH H[WEF
GHFLVDRQQJ LPSDFWV WKH TXDOLW\ RI JRYHUQDQFH LQ SUR\
RQ D FDVH VWXG\ RI WKH %DWDQHYV 3URVBKEWIHSS LDGEVFDSHV

BWXG\ GHVLJQ PHWKRGKRHORWXBS IHRDLFHKHG TXDQWLWDWLYH I
D ORQJLWXGLQDO UHVHDUFK SURJUDP IREFXVHG RQ PRQLWRUL
3DUW RI WKH UHVHDUFK LV WKH LQYHVWLJDWLRQ RI 3URWHF\
LVXHG IURP W R 7KH SHULRG FRYHUV WKH WLPH EHIRU
H[SDQGHG LQ  QWHUYLHZV ZHUH DOVR FRQGXFWHG ZLWK
DV ZHOO DV JRYHUQP YW UQ HDMHBIY VD Q7K H. @D WD FROOHFW
TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD DQDO\VLV XVLQJ 6

SHVXPWWBLQJY UHYHDO WKDW WKH H[SDQVLRQ LQ WKH PHPEH
DV LW KDV DOORZHG JUHDWHU UHSUHVHQWDWLRQ DQG KDV !
KDQG LW KDV EHHQ REVHUYHG WKDW WK HRPHRE KDVKQ 8 GR WH
LQFUHDVHG ZHLJKW IRU SR @/IHFKBOWL FD DWEKHAH W KLDQQ WM GRIG D
HIWHUQDO GHYHORSPHQWV VXFK DV WRXULVP JURZWK WKL
UHVROXWLRQV WKHDMR RABBPWEWLWRANVR VXFK DV WRXULVP |
ELRSK\WLFDO SURWHFWLRQ DQG LPSURYH JRYHUQDQFH D VL
VXVWDLQDELOLW\ LVVXHV DUH GLVFXVVHG LQ WKH SURYLQFH

2ULJLQDOLMK\HYPDSXHU FRQWULEXWHYV WR WKH ZLGHU GLVFXYV
JRYHUQDQFH RONGFID/QBQ/KRZV WKDW LW PD\ OHDG WR PLJ[}F
DFWRUV VXFK DV VWDWH DFWRUV GRPLQDWH WKH SURFHVV

H\ZRUSWRWHFWHG DUHD WRXULVP %DWDQHV 3KLOLSSLQHV
 QWURGXFWLRQ

SDUWLFLSDWRU\ JRYHUQDQFH LV VHHQ DV DQ LPSRUWDQW IDI
FRQWH[W 7KH SDUWLFLSDWLRQ RI YDULRXVY VWDNHKROGHUYV
FROODERUDWLRQ DPRQJ NH\ DFWRWW BT HRRPXKPQ W L HoX IV R

%LFKOHU (YHQ LQ FRQWH[WV RXWVLGH RI WRXU
VWDNHKROGHU SDUWLFLSDWLRQ LV VHHQ DV SDUDPRXQW 60
RI WKLV IDFWRU LV DFNQRROIHRIJSGREHEVRDIGHRULHYV VXFK D
IUDPHZRUN DQG SROLF\ QHWZRUVUWWHFSBRPFXKEGVWEHKM WDHQ G X\EW
FHQWUDO HOHPHQWY :HLEOH )LVFKHU ,QJROG
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+RZHYHU DV VRPH VFKRODUV DUJXH D GLVFXUVLYH VSDFF
FRPPXQLW\ DFWRUV UHVXOW LQ 3ZLFNHG SUREOHPV™ HYHQ ZK
GLUHFWLRQV %UDPZHOO /IDQH TKW K LMW SWIS H W LWWX Y W I
VKRZVY LQFUHDVHG SDUWLFLSDWLRQ GRHV QRW DXWRPDWLFI
5SDWKHU LQWUDFWDEOH LVVXHV PD\ HQVXH DQG SUREOHPV F
WRXULVP RXWFRPHV

7KH FRQWH[W RI WKH SDSHU LV WKH %DWDQHYV /DQGVFDSHYV I
RQO\ SURYLQFH WKDW LV ZKROO\ GHFODUHG DV D SURWHFW
FRXQWU\ ZKHUH RQO\ SDUWV DUH SERAQGDDRHIEQ F ) VMNAJDLON GR
WKXV FUHDWLQJ D SHUIHFW EUHZ IRU SROLF\ LQWHUDFWLRQ
FRQVHUYDWLRQ DGYRFDWHYV

BHUYLQJ DV WKHPRNLKQHVERSROQFWKH LVODQGV LV WKH 3URW
3$0% ,Q JRYHUQDQFH RI 3$V DZDG/ 3$0ID\WQ GO GV K HWAR WE W |
RI PRUH UHSUHVHQWDWLYHV LQ RIKLF ERERBI® EHKENU HIS KRIDQ
GLUHFWRU RI WKH '"HSDUWPHQW Rl (QYLURQPHQW DQG 1DWX
VHQDWRU WKH GLVWULFW UHSUHVHQWDWLYH PD\RU V RI O
EDUDQYDODODJH FKDLUSHMMRQDOOMBLYHBEWRWUMY RI RWKHU OL
DJULFXOWXUH HFRQRPLF GHYHORSPHQW VFLHQFH DQG WHF
3$0% PHPEHUVIIDBEDXGHSUHVHQWDWLYH DW OHDVW EXW C
SHRSOHTV UHSURPHOQMDWEPBHPH DQG IURP WKH SULYDWH

,W LV REYLRXV WKDW ZKHUH WKH 3% LV FRPSRVHG RI VHYHUI
EDUDQJD\V SROLWLFLDQV ZLOO IRUP D VLJQLILFDQW JURXS
VWDNHKROGHUV 6XFK LV WKH FDVHUWRUR®3RE XNKKHHJ BI$ 00K H \F )G
E\ SROLWLFLDQV :KDW KDV EHHQ WKH LPSDFW RI WKH LQFUH

OHWKRGYV

$QDO\VLV RI GDWD IURP D PXFK ZLGHU UHVHDUFK SURJUDP W
WKH LVODQGY SURYLGHV VRPH LQVLJKWYV LQWR WKLV TXHVW]
IRFXVHG RQ PRQLWRULQJ VXVWDLRH EHPR QR RV EHD WX KV DV
ZDVWHZDWHU DQG RWKHU LVVXHV WRWDOLQJ IROORZLQJ \
1IHWZRUN RI 6XVWDLQDEOH 7RXULVP 2EVHUYDWRULHV ZKHUF
3DUW RI WKH UHVBDWER Q \R W3$H % QMHARDIXWLRQV LVVXHG [URI
FRYHUV WKH WLPH EHIRUH DQG DIWHU WKH PDQDJHPHQW ER
DOVR FRQGXFWHG ZLWK NH\ PHPEHUV RI WKH PDQDJHPHQW E
LQGXY@MMA\HUY 7KH GDWD FROOHFWHG ZHUH VXEMHFWHG WR
XVLQJ 6366 DQG 19,92 UHVSHFWLYHO\

SHVXOWYV
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J)LQGLQJY UHYHDO WKDW WKH H[SDQVLRQ LQ WKH PHPEHUVKL
DOORZHG JUHDWHU UHSUHVHQWDWLRQ DQG KDV SURYLGHG
SUHVHQFH RI ,3 UHSUHVHQWDWLYHV LQ WKB NFWEEB3IHQ HWQKWH E
GLUHFWLRQ VR WKDW 3%0% SULRULWLHV FDQ EH DOLJQHG W
FRPPXQLW\ 7RXULVP V SHUPDQHQW UHSUHVHQWDWLYH WR W
RQO\ UHFHQWO\ EHH QVDWIGHH G Q WRIWVXIWVIW) R WWRH VHFWRU LV VE

2Q WKH RWKHU KDQG LW KDV EHHQ REVHUYHG WKDW WKH PF
OHG WR WKH LQFUHDVHG ZHLJKW WRH FXRQ EW OF ¥ D WHW KIHQ WK
,QWHUYLHZHHVY DVVHUW WKDW WKH 8 RPORGW BD®WD ZE WKL R/K
FRQVHUYDWLRQ DJHQGD RI WKH ERDUG &RQVHTXHQWO\ WKFE
VWUDWHJILHY LQVWHDG Rl HYDOXDWLQJ SURMHFWYV IRU FOF
JRYHUQPHQW RIILFLDQQWHBHWWKNQRN VDK HLK FRQVWLWXHQWV
WR DGGUHWHARQRPRFLRRDOV RI 33V &RXSOHG ZLWK H[WHUQD
JURZWK WKLV KDV UHVXOWHG LQ WKH 3$ SURGIKRIQRPPRUH
FRQWWIRQV VXFK DV WRXULVP UDWKHU WKDQ SULRULWL]H ELF
D VLWXDWLRQ WKDW LV FKDQJLQJ KRZ 3%$ DQG WRXULVP VXVW
ZLWK VRPH FDOOLQJ IRU PRUH UBODRYWLRQ R[IDWV\ O HF W U3$DW\
RI LQGLJHQRXY BDWWWUERODBUO\ LQWUDFWDEOH LVVXH EHWZH
HQYLURQPHQWDO FRQVHUYDWLRQ JURXSYV

&RQFOXVLRQ

7KLV SDSHU ZDV FRQFHUQHG ZLWK LQYHVWLJDWLQJ WKH H|
GHFLVDRQQJ LPSDFWV WKH TXDOLW\ Rl JRYHUQDQFH LQ SURWV
LQFUHDVHG SDUWLFLSDWLRQ LQ GHFLYVLREOXPDNRQY SHD®YF
LVVXHVY UHSUHVHQWHG E\ VHFWRUDO UHSUHVHQWDWLYHV 1R
DFWRUV SDUWLFXODUO\ LI WKH LQVWLWXWLRQDO DUUDQJHP
7KH UHVXOW FIDO VWSOMDWHSROISWUWLEXODUO\ WKRVH SXUSRUWH
YDOXHV WHQG WR UHLJQ LW RYHU RWKHU DFWRUV 2QH RXW
LV WKDW WKH GLVFRXUVH DV IDU DV 3% DQGQ/XWKHMDEQDWLDH
PDLQO\ VHW XS WR FRQVHUYH UHVRXUFEHV WK Hi HEQRRMRLPAL F L
DFWRUV ZKR GRPLQDWH UHINLHQ WD WMRILR QQOGC WFRNLR D UR
FRQWLQXH VR WKDW 3%V DO ®RIDRRULH XHFIRDR\PDF BVARX U IR L
SDQGHPLF" 2U ZLOO LQFUHDVHG SDUWLFLSDWLRQ IURP FLYL¢
URRWV" 7KHVH DUH LPSRUWDQW TXHVWLRQV DQG KRZ WRXL
SDUWLFLSDWRWGSURFIHWNEVDQ DIJHQGD IRU IXWXUH UHVHDU|
HIIRUWV PXVW EH H[HUWHG E\ FLYLO VRFLHW\ WR FRXQWHUEI
EDQGLQJ WRIJHWKHU LQWR D QHWZRUN D@® SENG LIQY \WRH HD JI
RI WKH ERDUG ,Q WKLV ZD\ JRYHUQDQFH RXWFRPHV DUH QR\
HTXLWDEOH DQG LQFOXVLYH
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SHIHUHQFHYV

%UDPZHOO % IDQH % &ULWLFDO UHVHDUFK RQ WKH
-RXUQDO RI 6 XVWDLQDEOH 7RXULVP
%XD $ %XVVX 6 %YHWZHHQ JRYHUQDQFH(GULYHQ GH

JRYHUQDQFH ([SODLQLQJ FKDQJHV LQ SDUWLFLSDWRU\ JRYH
-RXUQDO RI 3BROLWLFDO 5HVHDUEFK

%LFKOHU % ) '"HVLJQLQJ WRXULVP JRYHUQDQFH 7KH
'HVWLQDWLRQ ODUNHWLQJ ODQDJHPHQW

6ORFXP 6 / :LOWVKLHU 3 5HDG ,9 - % (GV 7R XL
DUHD JDWHZD\ FRPPXQLWLHV &%$%,

‘HLEOH & 0 )LVFKHU 0 L QJROG . 7KH DGYRFDF\ F

LPSOHPHQWDWLRQ ,Q +DQGERRN RI 3XEOLF 3B8DDBG,PSDMHP
3XEOLVKLQJ
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ODUNHWtQJ 6WUDWHJ\ IRU 7TRXUtVP '"HVWtQDWtRQV 8VtQJ 3(67
ODQGDOtND ,QGRQHVtD

7UGDQD ODQDOX 1DMPD $10GID 1XUIDUD DQG 3U0QJJ

7RXULVP 30DQQLQJ 'HSDUWPHQW 6FKRRO RI $UFKLWHFW XL
,QVWLWXWH 7THFKQRORJ\ Rl %DQGXQJ ,QGRQH

$SEVWUDFW

3XUSR¥HY VWXG\ DQDO\]HV WKH H[WHUQDO IDFWRUV Rl WKH 0
D SUtRUtW\ GHVWtQDWtRQ tQ ,QGRQHVtD DQG UHFRPPHQGYV
WRXUtVP EXVIQHVV tQYHVWRUV WR HQKDQFM WKH HFRQRP\ tC

6WXG\ GHV0JQ PHWKRGKRORQD D S\GIWRDOWHKY WKH 3(67/( PRGHO D
E\ ,)$6)$6 WR GHWHUPtQH WKH SRVtWtRQ RI PDUNHWtQJ VWUD'

SHVXOMH UHVXOWYVY VKRZHG WKDW WKH TXDGUDQW SRtQWYV II
tQGtFDWHYV 62 6WUHQJWK DQG 2SSRUWXQtW\ ZKtFK PHDQV
VKRZHG WKDW WKH UDStG JURZWK VWUDWHJI\JSURSRQEW RD DN
RSSRUWXQtWtHV tQ HI[WHUQDO 3(67/( IDFWRUV

2U0J0QDOOTWKtYDWDHKWHHDUFK tV DQ XSGDWH DQG D UHOtDEOH
ODQGDOtND 6(= DQG FRQWUtEXWHV WR JtYH UHFRPPHQGDW!tR
ZtWK SROtWtFDO HFRQRPtF VRFtRFXOWXUDO WHF&QRORJt
SKHQRPHQD tQ ,QGRQHVtD

H\ZRUGEW GDOtND 6(= 3(67/( $QDO\VtV ODUNHWtQJ 6WUDWHJ\
,QWURGXFWtRQ

ODQGDOtND 6(= tV RQH Rl WKH QDWtRQDO SURRWUIEWA WRX D W
'HVWtQDWtRQ PDQDJHG E\ WKH FHQWUDO JRYHUQPHQW %HtC
H[SHFWHG WR WUtJJHU HFRQRPtF GHYHORSWHK QMW \DIQ\G tDF&H Q
IRPERN 5HJHXPWt /DQDQJ $UGDRMRIOW D& K VSRUWY WRXUtVF
WKH UHJtRQYV EHDFKHV WKH ODQGDOtND ,QWHUQDWtRQDO &
DQG IRUHtJQ WRXUtVWV 7KH UHDOt]DWtRQ RI ODQGDOtND 6(=
,'5 WUtOOIRDUNP QG HQKDQFHG WRXUtVP EXVtQHVVHV +
GHYHORSPHQW SURFHVV IDFHG FKDOOHQJHV DV WKH HFRC
tQWHUQDWtR QD G DJKFD Q.1 NDI HOMEDP® WKH HYHQW KDV QRW VX
DFFRPPRGEDMIREOIDWK $tQtOPDOIGIWtQJ VWUDWHJItHV KtJKOtJ
WKDW DUH NH\ DVSHFWYV G UQ D KDIGEGHYWD Q D V VRSDAKHING GUNHR/G/\
IRFXVHV RQ DQDO\]tQJ WKH PDUNHWtQJ VWUDWHJ\ RI 0DQGDC
HFRQRPtFFXYRWFXRIDO WHFKQRORJtFDO OHJDO DQG HQYtURQ]
DQG SURYtGHV PDUNHWtQJ VWUDWHJ\ UHFRPPHQGDWtRQV
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OHWKRGRORJ\

7KtV VWXG\ HPSOR\V D Pt[HG DSSURDFK ZKtFK FRPEtQHV TXD
REWDtQHG E\ FRQGXFWtQJ GHHS tQWHUYtHZV ZtWK GHVWtQDV
FRPPXQtW\ DQG WRXUtVWV 30DQQtQH ®RMXP\HIQM B \D Q 6 FRDHGM
7KH DQDO\VtV XVHV WKH 3(67/( PRGIHROBWRKOUDMIF 7THFRQRP\R JBR
(QYtURQPHQW WR tGHQWtI\ H{IWHUQDO IDFWRUV WKDW UHTXt
WR WKHtU UHODWtRHO\7RHUN DIQDQBDOMIBWE\ ,)$6 ,QWHUQD
6XPPDH{()$6 ([WHUQDO )DFWRU $QDO\VtV 6XPPDU\ GHWHUPt(
VWUDWHJItHV E\ DVVHVVtQJ IDFWV FRQVtVWtQJ Rl 6WUHQJW
BHYHQ WHRSHUAMWY DVVHVVHG HDFK IDFWRU E\ JtYtQJ D VFRUH
WKH UHFRPPHQGHG TXDGUDQW WR GHWHUPtQH WKH PDUNHW!

SHVXOWYV

7KH VWXG\ UHYHDOV WKDW WKH H[WHUQDO IDEWRUV RI 3RO\
DQG (QYtURQPHQW tQGtFDWH IDFWV PHQWtRQHG E\ UHVSRQG
VWXGtHV W UDtVHV IDEFWV WK D VD WHIH HVR BV G H G HREQ t @/ K
DVVHVVPHQW DQG FRXQWHG XVtQJ 6:27 DQG ,)$6 ()$6 WR GHW
IDFWRU DV SUHVHQWHG EHORZ

SROtWtFV

6:27 tGHQWtItFDWtRQ WKURXJK ,)$6 DQG ()$6 RQ WKH HFRQRP
REVHUYHG DV IROORZV

6WUHQJIWK

ODQDJHG EVRGEWDWHVHUSUtVH 37 ,7'& VR WKDW tW
ZtWK RSWtPDO IXQGtQJ

ODQGDOtND 7RXUtVP '"HVWtQDWtRQ tV RQH RI WKH 1l
6WUDWHJtF $UHD .631

'HDNQHVVHV

7KH ODFN Rl FROODERUDWtRQ EHWZHHQ WKH SXEOtF
HYtGHQFHG E\ tQVXIItFtHQW DFFRPPRGDWtRQ DW tQV\
WRXUtVWYV ZKR DWWHQG

7KH GtIIHUHQW tQWHUHVWV RI WKH FHQWUDO DQf
FRRUGtQDWtRQ

ORVW DITHFWHG SHRSOH ZHUH QRW FRQVXOWHG IRU

2SSRUWXQtWtHV
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7KH /RPERN 7RXUtVP 'HYHORSPHQW ODVWHUSODQ 3F
GHYHORSPHQW ZtWK WKH .H\ 7RXUtVP $UHD FRQVtVW
DQG ORXQW 5tQMDQt RSHQtQJ HQRUPRXV RSSRUWXQ

7KH UHSODFHPHQW RI WKH 5HSXEOtF RI ,QGRQHVtD S
IRU D SROtF\ FKDQJH

7TKUHDW

7KH ODFN RI FROODERUDWtRQ EHWZHHQ ,7'& DQG W
SRWHQWtDO IRU FRRSHUDWtRQ WR tQFUHDVH WKH UF

7KH FRUUXSWtRQ tVVXHV tQ PRVW SURYtQFHV tQ ,QG
FRQItGHQFH tQ WEKEB 3RYPtUQPHQW

6:27 bDQDO\VtY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth

Aggressive Stable
Maintenance Growth
Strategy Strategy

Selective p——
Maintenance
Strategy

w . s
Tum Around Conglomerate
Strategy Strategy

Guirelle Concentric
Strategy Strategy

Kuadran III Survival T Kuadran IV Diversification

JtIXUHK:27 TXDGUDQW PDWUt[ RI 5DStG *URZWK VWUDWH

(FRQRP\

6:27 tGHQWItItFDWtRQ WKURXJK ,)$6 DQG ()$6 RQ WKH HFRQRP
REVHUYHG DV IROORZV

6WUHQJIJWK

7KH H[tVWHQFH RI WKH ODQGDOtND &tUFXtW DQ DUH(
DV ORWR*3 DQG WKH :RUOG 6XSHUEtNH &KDPStRQVKt
DQG FUHDWH WUDQVDFWtRQV RI DURXQ® V'S5 Wuto

7KH SUtYDWH VHFWRUYV HDVH tQ FUHDWtQJ DFFRPPR
DFFRPPRGDWtRQ DQG UHVWDXUDQW IDFtOtWtHV UDC(
KRPHVWD\V WR VWDU KRWHOV

7KH JRRGV VHUYtFHV DQG SURGXFWYV RI PtFUR VPI
WKH FRPPXQtW\ RU EXVtQHVV DFWRUV
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7KH tQFUHDVtQJ YDOXH RI &HQWUDO /RPERNYV *5'3 Z

'HDNQHVVHV

%DFNSDFNHUV ZtWK ORZHU H[SHQVHYV GRPtQDWH IRU

'"HSHQGHQF\ RI WKH WRXUtVP VHFWRU RQ tQWHUQDW

JRUHtJQ WRXUtVWYVY DUH GRPtQDWHG E\ EDFNSDFNHU

((WHUQDOtWtHV WRXUtVP OHDNDJH

2SSRUWXQtWtHV

7KH FHQWUDOt]JHG GHYHORSPHQW RI ODQGDOtND 6(=
HVSHFtDOO\ tQ WRXUtVP ZKtFK FRQWUtEXWHV WR UH
+RWHO H[SDQGYVY HPSOR\PHQW RSSRUWXQtWtHV

%DVHG RQ VWDWIVWtFV ,QGRQHVID WKH QXPEHI
SUHGtFWHG WR tQFUHDVH DORQJ ZDWIS MPKA HQWKRD
IRUHtJQ WRXUtVWV DQG GRPHVWtF WRXUtVWYV

ORVW EDFNSDFNHU WRXUtVWV XVH FKHDS KRPHVWD\

'"HYHORStQJ ORFDO SURGXUEW Y W IBEGFULHDAWWIW H t W\R JSWt
RSSRUWXQtWtHV IRU WKH FRPPXQtW\

TKUHDW

7KH FRPSHWtWtRQ RI GHVWtQDWtRQV ZtWKtQ WKH tV(
tVODQG FRPSHWtWtRQ VXFK DV %DOt 6XPEDZD /DEX

7KH SUtFH RI ODQG DURXQG ODQGDOtND KDV tQFUHD

7KH SUtFH RI JRRGV DQG QHFHVVtWtHV ZtOO VRDU V

6:27 bQDO\VtY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth
.
Aggressive Stable
Maintenance Growth

Strategy Strategy

Selective
Maintenance
Strategy

m Rapid Growth
Strategy

w P 8
Tum Around Conglomerate
Strategy Strategy

Guirelle Concentric
Strategy Strategy

Kuadran III Survival Kuadran IV Diversification

T

JtIXUHG6:27 TXDGUDQW PDWUt[ RI 5DStG *URZWK VWUDWH.
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6RFtDO FXOWXUH

6:27 tGHQWILtItFDWtRQ WKURXJK ,)B%CO/DGU D ®61 RDWRKIN RR PIRQ G
EH REVHUYHG DV IROORZV

6WUHQJIJWK

&XOWXUDO WRXUtVP WKDW RIITHUV /RPERNTV FXOWXJ
DQG /RPERNTV W\StFDO DWWUDFWtRQV RU DUW SHUIF

9DUtRXV WRXUtVW PRWtYDWtRQV DQG RUtHQWHG W
FRQVtVWtQJ RI PRXQWDtQ DQG PDUtQH VSRUWV WR]
SURGXFWYV tQ /RPERN DWWUDFEW D GtYHUVH VHIJPHQMW

'HDNQHVVHV

0DQ\ XQGHUDJH FKtOGUHOQJYIBOPRWK BQG W HGGO W R
WRXUtVWVY FRPIRUW tQ HQMR\tQJ .XWD ODQGDOtND E

9DUtRXV ORFDO SURGXFWYV IURP ODQGDOtND DUH ZR]
/THQJJIJDUD 7tPXU UHJtRQ

2SSRUWXQtWtHV

7KH DWWUDFWtRQ Rl /RPERR®WXG DVON KGIRWWYDH H/ RG ERD
WKH 6DVDN WUtEHVYSWKF DO OBtItRRIPHQWHG ZtWK FR
WUDGtWtRQDO FHOHEUDWtRQV VXFK DVZ%tIFX DDB H W3
SUtPDUtO\ tQ WKH WUDGtWtRQDO YtOODJHV RI 6DGH
IDEUtFV

7KH DWWtWXGH DQG EHKDYtRU RI WKH FRPPXQtW\ Z
UHIOHFWHG tQ WKH VHUYtFHY DQG SURYtGH D VHQVH

7TKUHDW

&RQIOtFW tVVXHV DPRQJ YtOODJHV VXFK DV .HWDUH
IHOW E\ WRXUtVWV EHVtGHV WKDW tW tV GtlItFXOW

7KH tVVXH RI WHUURUtVP FUtPHV tQ ,QGRQHVtD UHGX
tQYHVWRUYV

7KH FRQIOtFW EHWZHHQ WKH FRPPXQtW\ DQG PDQDJ]|
ODQGV PDNHV tQYHVWRUV FRQVtGHU tQYHVWtQJ
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6:27 DQDO\VtVY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth

W

Kuadran III Survival

JEIXUK:27 TXDGUDQW PDWULt[ RI 5DStG EXN& MWXK H/ \WOUFDNRHUIN

THFKQRORJ\

6:27 tGHQWtItFDWtRQ WKURXJK ,)$6 DQG ()$6 RQ WKH WHFKQR
REVHUYHG DV IROORZV

6WUHQJIWK

7KH DYDtODEtOtW\ RI WUDQVSRUWDWtRQ WKDW DFFR
IRPERN ,QWHUQDWtRQDO $tUSRUW /HPEDU 3RUW D
GHVWtQDWtRQ ORFDWtRQ

7KH HDVH RI WRXUtVWV WR ItQG EDVtF IDFtOtWtHV
FRQGtWtRQV HWF

7KH OHGtD VXFK DV JR ODQGDOtND VRFtDO PHGtD
ODQGDOtNDS&\EXXWWDV\D BIWHDOVHG WR SURPRWH W

'HDNQHVVHV

/IRZ tQYHVWPHQW tQ WUDQVSRUWDWtRQ tV tQGtFDWH
RQO\ IURP 0DOD\VtD DQG 6tQJDSRUH

7KH SD\PHQW V\VWHP VWtOO PBEQ®&\tB SO & fPH\Q AMMWKt R

7KH XVH RI RQOtQH WUDQVSRUWDWtRQ UHVWUtFWtR(
OtPtWHG WUDQVSRUWDWtRQ RSWtRQV DQG UHGXFHG

2SSRUWXQtWtHV

6RFtDO PHGtD PDNHV tQIRUPDWtRQ DERXW /RPERN V
WRXUtVWY WR REWDtQ tQIRUPDWtRQ DQG PRQtWRU W

, QIRUPDWtRQ PHGtD SURYtGHV D FRPSHWtWtYH tPDJH
ZtWK QDWXUDO DQG FXOWXUDO ZHDOWK
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/IRPERNYV WRXUtVP tPDJH WKDW RIITHUV DGYHQWXUH
WRXUtVWYV ZtWK VSHFtDO tQWHUHVWYVY VXSSRUWHG E\
'"HVWtQDWtRQ ™ IURP ,7'&

TKUHDW

,QFUHDVHG UtVN RI F\EHUFUtPH DWWDFNV VXFK DV
VA\VWHPV

9XOQHUDEOH WR WKH VSUHDG RI 6DUD tVVXHV KR
GHVWtQDWtRQV

6:27 DQDO\VtVY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth
'y
Aggressive Stable
Maintenance Growth
Strategy Strategy

Selective

Maintenance s :

Strategy —_— ___ Strategy
|

W ~ -+ S
Turn Around Conglomerate

Strategy \ Strategy
Guirelle Concentric

Cel
Strategy Strategy \
N

4
Kuadran III Survival T Kuadran IV Diversification

JtIXUH6:27 TXDGUDQW PDWUt[ RI 5DStG *URZWK VWUDWHJ
/IDZ

6:27 tGHQWtItFDWtRQ WKURXJK ,)$6 DQG ()$6 RQ /HIJDO IDFWR!

6WUHQJIJWK

,7'& tV FRPPtWWHG WR PtQtPt]tQJ QHJDWtYH tPSDFWV
DQG tQVStUXMHIQBPR SUDFWtFHV tQ ODQGDOtND 6(= WR
WRXUtVP GHVWtQDWtRQV

7KH OHJDO SURWHFWtRQ RI WRXUtVWVY UtJKWV tQ /[
ZtWKRXW IHDU RI tQVHFEXUtW\

'HDNQHVVHV

3ROtFtHVY RQ SXEOtF WUDQVSRUWDWtRQ PDQDJHPHQW,
SUtYDWH PRGHV RI WUDQVSRUWDWtRQ ZKtFK tI DOO
FHUWDtGQQ@PHVY HW DO $SUtDQWR HW DO

7KH UHVWUtFWtRQ RQ RQOtQH WUDQVSRUWDWtRQ XVFH
DUHD PHDQV WKDW WRXUtVWY GR QRW KDYH PDQ\ WU
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2SSRUWXQtWtHV

2PQtEXV /DZ SURYtGHV FRQYHQtHQFH IRU EXVtQHVVH

(DV\ SROtF\ DQG YtVD H[HPSWtRQ WR HQWHU ,QGRQH

,QYHVWPHQW tQFHQWtYHV tQ ODQGDOtND 6(= DPRQJ |
DQG H[tW RI JRRGV (DVH tQ WKH ItHOG Rl tPPtJUDWtR

TKUHDW

7KH FRQWURYHUVtDO 3HD3 BQIYRQQUHUP IRU IRUHtJQ
RI

7TKHUH DUH VWtOO YtRODWtRQV RI WKH -RE &UHDWtRQ

/IDZV JRYHUQtRZQRGHEXQtQHVVHY UHVXOW tQ KtJK H[W

6:27 bQDO\VtY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth

w

Kuadran III Survival Kuadran IV Diversification

X

JEIXUK:27 TXDGUDQW PDWUt[ RI 5DStG *URZWK VWUDW!

(QYtURQPHQW

6:27 tGHQWItItFDWtRQ WKURXJK ,)$6 DQG ()$6 RQ HQYtURQPH(
6(= FDQ EH REVHUYHG DV IROORZYV

BWUHQJIJWK

ODUtQH WRXUtVP RITHUV QDWXUDO PDUtQH DWWUDF\
GtYtQJ VQRUNHOtQJ VXUItQJ ND\DNtQJ HWF

7KH SRWHQWtDO ZHDOWK RI QDWXUDO DUWLtItFtDO I

'HDNQHVVHV

7KH ODFN RI SXEOtF DZDUHQHVYV RI ZDVWH DQG ODFI

IDEN RI EDVtF IDFtOtWtHV IRXQG tQ WKH DWWUDFWtR
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2SSRUWXQtWtHV

7TKH ZzZDUP ZHDWKHU FRQGtWtRQV DQG WHPSHUDWXUH
IRUHtJQ WRXUtVWYV tQFOXGtQJ IURP (XURSH

ODQGDOtND 6(=tV JHRJUDSKtFDOO\ FORVH WR %DOt
%DOt EHFDXVH RI tWV DOWHUQDWtYH HDV\ WUDQVSH

"tIHHUHQW WRXUtVW GHVWtQDWtRQV tQ 17% SURYtQF
5tQMDQt HWF KDYH tQWHJUDWHG tQWHUFRQQHFWH

TKUHDW

7KH ODFN RI FOHDQ ZDWHU UHVRXUFHV GURXJK\W UL
HW DO

7KH UtVN RI QDWXUDO GtVDVWHUYV VXFK DV IODVK 101
HDUWKTXDNH VtJQtItFD®WDW W\WVGHRVH,® GHRXHINY VIV V

8QVWDQGDUGt]HG ZDVWH PDQDJHPHQW tV tQFRPSDW
StOHV GtVWXUE WKH DHVWKHWtFV

6:27 bDQDO\VtY EDVHG RQ WKH DERYH IDFWRUV DV IROORZV

Kuadran II Stability o Kuadran I Growth

w AN

Kuadran III Survival T Kuadran IV Diversification

JtIXUH 6:27 TXDGUDQW PDWUt[ RI 5DStG *URZWK VWUD\

%DVHG RQ WKH ,)$6 ()$6 FDOFXODWtRQ UHVXOWYVY WKH TXDGU
2SSRUWXQtW\ ZtWK D 5DStG *URZWK SRVtWtRQ WKDW XWt
ODQGDOtND 6(= HQYtURQPHQW KDV WKHKSBWWQWEMO/ I'RXJU PHDW
7KH PDUNHWtQJ VWUDWHJ\ PXVW IDFtOtWDWH WRXUtVWYV tQ St
WKURXJKRXW WKH \HDU ,GHQWtI\ WKH RUtJtQ RI WRXUtVWV L
(QVXUH YDOtG QD& XUPED WRIGGtWtRQV GtVDVWHU SUHGtFWt
VtJQDJH DW YXOQHUDEOH DWWUDFWtRQV

%DVHG RQ WKH ,)$6 ()$6 FDOFXODWtRQ UHVXOWY WKH TXDGU
, ZKtFK tQGtFDWHV 62 BWUHQJWK DQG 2SSRUWXQtW\ ZtWK |
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WKH UDStG JURZWK VWUDWHJ\ SURSRVHV PDUNHWtQJ HI[S
RSSRUWXQtWtHV tQ H[WHUQDO 3(67/( IDFWRUV ([DPtQtQJ WKF
WKH 3(67/( PRGHO VKRZV WKDW SXEOtF DQBQSYUODIWEIB CER O
SRVtWtRQ PDFURHFRQRPtF VWUHQJWK tQ WKH FRXQWU\ VF
DSSUHFtDWtRQ RI ORFDO FXOWXUH RSWtPt]DWtRQ RI WKH X
WRXUtVP DQG tQYHVWPHQW OHHXOND\ W NP WDYQTHA Ot BQ t
,Q DGGtWtRQ WRXUtVWVY SHUFHSWtRQ RI WKH QDWXUDO DWV
IXOItOOHG WKHtU QHHGV HVEHFIDPDBOQ . XMFOX OIEQEH 6 RND/ t G |
tQ DUUDQJtQJ WKH PDUNHWtQJ VWUDWHJtHV

7KH UHFRPPHQGHG VWUDWHJ\ GHVtJQV RSWtPt]tQJ WKH VWUH
3(67/( DUH DV IROORZV

(QKDQFH FRRSHUDWtRQ DQG FROODERUDWtRQ DPRQJ WI
WRXUtVP GHVWtQDWtRQV ZtWK FRPSHWtWtYH DQG FROODI

BWUHQJIJWKHQtQJ GtSORPDWtF UHODWtRQV DQG QHWZRU
0tQtVWU\ Rl )RUHtJQ $1IDtUV

,PSURYH WKH tPDJH EUDQGtQJ RI QDWXUDO DWWUDFWtRQ
DUWtItFtDO WRXUtVP HVSHFtDOO\ RSWtPt]tQJ WKH O0DQGLEL
DQG KROGtQJ PRUH HYHQWYV

,GHQWtI\ WRXUtVWV E\ VHIPHQWtQJ WR GHWHUPtQH WKH
WRXUtVWY I[URP YDUtRXV VRXUFHV RI VSHFtDO tQWHUHVW
PDQDJHUV RI WKH KtJKHVW QXPEHU RI IRUHtJQ WRXUtVW\

ODtQWDtQtQJ FRPPXQtW\ DZDUHQHVYV RI WRXUtVP ZtWK FR

,QYHVWPHQW tQ 7HFKQRORJ\ DQG ,QQRYDWtRQ ([SDQGHtC
XSJUDGtQJ QHZ WHFKQRORJ\ WR tPSURYH HIItFtHQF\ DQG

3URPRWtRQ DQG FDPSDtJQ IRU OHJDO SURWHFWtRQ RI tQ

&RQFOXVtRQ

ODQGDOLND 6(= GHYHORSPHQW LV RQH RI WKH GULYLQJ IRUF
SURYLQFH HVSHFLDOO\ &HQWHK DD QR MPORMN D5 HHMQFELQDWLRQ
RSWLPLVWLF VLWXDWLRQ LQ HQFRXUDJLQJ PDUNHWLQJ VWUI
LW LV LPSRUWDQW IRU GHVWLQDWLRQ PDQDJHUV WR DGDSW
VWUDWHJILHWY S\WRVU WR I HQL DRW KH P D U N H WUNRSJ KODQU H [3KMHGHDG S
+HLNDO 6KHQ]JKHQ 6SHFLDO (FRQRPLF =RQH 6(= FDQ EH [
ODQGDOLND 6(=E®NHBLYBRWURYP PDUNHWLQJ VWUDWHJILHV 7
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KRF SROLF\ H[SDQGV WKH PDQDJHU V FDSDHIHQGO\LSRPLDRLRV
LPSDFW RI HFRQRPLF GHYHORSPHQW HQFRXUDJHV WKH JUI
LQFUHDVHG ODERU FRPPXQLW\ SURGXFWMHUYL FBIY GZ MARKK W\
WHFKQRORJ\ LPSOHPHQWDWLRQ ,Q DGGLWLRQ HIIHFWLYH P
DFWXDO FRQGLWLRQV DQG PHHW WKH H[SHFWDWLRQV RI LQY
GHVWLQDWLRQ 7KLV VWXGWEDRQ® EHIBPSESQEHJdRIW VDKPIDWINFHH F
OLPLW WKH SRVVLELOLW\ RI RWKHU PDUNHWLQJ VWUDWHJLH)

$FNQRZOHGJPHQW

‘H ZRXOG OtNH WR H[SUHVV RXU JUDWtWXGH WR WKH ,QGRQH
6FKRODUVKtS IRU VXSSRUWtQJ RXU DFDGHPtF HQGHDYRUV

SHIHUHQFHV

$0 +D]Pt 5 $ 7KH ORGHUDWtQJ 5ROH RI (FRQRPtF *URZ
&RUUXSWIRQ $QG 3RY-RXWQD® ,RIGDZHSEPIQIVWUDWIRQ DQ
+ KWWSV GRt RUJ MRODV Y t

$QGDUt 7 )tWUt 6 ( OXGKRItU 0 5 7 3XWX ODKHQGUt |,

: +HUWDVQtQJ % $QDOtVtV 3UHIHUHQVt :tVDWDZDQ
IRPERN 6WXGt .DVXV .DZDVDQ (NRQRPQDRXYXYHONQWEIDQtND |
'DUDW + KWWSV GRt RUJ MSWG Y t

$SUtDQWR 5 5H]D <RJD $QtQGKtWD 5DPDGKDQ 'Zt 3UDV
3(1(5$3%$1 60%$57 02%,/,7< ', 6(.,7$5 .$:$6$1 0$139/D.@BR 0DGDQU
-XUQDO 3HUHQFDQDDQ :0ODADKKW@SRWIERt RUJ MSP Y

*HU\ $]KDUt 3XWHUD -HUU\ +HtNDO %XVIQHVYV 6WUD\

BHUDZDQJ 0tOO 5tDbX ,QGRQHVtID XVtQJ 3(67/( 3RUWHUTfV )tY

6267%$& )UDPHRRMHUQDWIRQDO -RXUQDO RI 6FOHQWIOIOF 5HVH
* KWWSV GRt RUJ ,-6567

, *XVWt /DQDQJ $UGDQD :DK\XQDGt 3XWX .DUtVPDZDQ $EG
.HVtDSDQ ODV\DUDNDW 'HVD 6HNtWDU .DZDVDQ (NRQRPt .KXVX
3HQJHPEDQJDQ .DZDVDQ (NRQRPt .KXVXV .(. ODQGDOtND .
-RXUQDO RI (FRQRPUFV D®G %XWMIOWVVGRt RUJ HNRQRE!

ODKDGtDQVDU 0 $VSDUt\DQD $ 3(67 $QDO\VtV ORGHC
‘tVDWD 3XODX %HQDQ .DEXSDWH,Q GROYHD DS XXM 5RD X F
JHOVXUH + KWWSV GRt RUJ tMWO Y t

03:. DQG 30. )DFW DQG $QDO\ViOV 5HSRUW RI '"HVWUIQDWIUORC
'"HSDUWPHQW RI ODJGVWHU 7RXUGVP 30DQQUQJ DQG '"HSDUWRPI

S5DKPDWtND $ 'HOOD % 'DPSDN 3HPEDQJXQDQ :tVD
ODQGDOtND ,QWHUQDWtRQDO &tUFXtA% 0'D O DRPX \$W\BM N( FRIRFOR
+RVSOWDOOW)\ DQG %XVIQHVV ODQDJHPH®OW “RX
KWWSV GRt RUJ WHKEPM Y t
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5t\D\DQDWDV\D < : 0OXKOtv O KXVQtD + 1 <RKDQHYV
SHQJHPEDQJDQ-ZRBPMWIXWDDO RI OHGUD DQG &RPPX@QUFDWOR
KWWSV GRt RUJ MFRPPVFt Y t

6DHI $OIDWK $ $tQt +DOO , 6:27 $QDO\VtV RI '"HYHOR
2SWtPt]tQJ 1DWXUDO 5HVRXUFHWRXQQDPODPERVBDUPRKORID BIRF I
(FRQRPUOFV DQG ODQDIHPH@WSYV GRt RUJ MUVVHP Y t

6WDWtVWtFV ,QGRQMMXDN /RPERN 5HJORQ 5HSRUW

6XU\DGH / $NKPDG )DX]t 1RHU $]DQ $FKVDQt 9D(YtD BIPOJIUL
.XQFt GDODP 3HQJHPEDQJDQ .DZDVDQ (NRQRPt .KXVXV 3DUt
ODQGDOtND /RPERN 7HQXWDWEXDQQGBQHWEDBVDWDDQ 'HVWGOQDV
3HUMDODQRQ KWWSV GRt RUJ MN Y t

' tMDQDUNR 9%9PSOHPHQWDVO )DVOUOUGWDYV GDQ .HPXGDKDQ .(.
'RURQJ SBHUWXPEXKDQ (NRQRPUO :00D\DK
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SURPRWLQJ %DOLNGDPL :HWODQG DV D %LUGZDWFKLQJ 7RX
4630 $QDO\VLV

6DQD] 7DPLMIQG HIPEOW® g]HO
$QDGROX 8QLYHUVLW\ 7XUNH\

$SEVWUDFW

3XUSRXHY VWXG\ DLPV WR HYDOXDWH WKH ELUGZDWFKLQJ WHF
SURWHFWLRQ DQG '"HYHORSPHQW $UHD RQH RI WKH LPSRUWD

6WXG\ GHVLIJQ PHWKRGRORJIWBSQDRDMPKWRU (YDOXDWLRQ ,)
(YDOXDWLRQ ()( PDWULFHV DUH XWLOL]J]HG WR DVFHUWDL
RSSRUWXQLWLHYV DQG WKUHDWY LQ UHODWLRQ WR HQKDOQF
DQDO\VLV RGDWKH: YOOMUNH 3URWHFWLRQ DQG 'HYHORSPHQW $

SHVXQOMH UHJLRQ KDV D KLJK ELRGLYHUVLW\ DQG XQLTXH H
FRQVLGHUDEOH DGYDQWDJHV IRU DWWUDFWLQJ WRXULVWV -
SURPRWLRQDO VKRUWFRPLQJV KDYH EHHOQVLWRQWQO\HEHD D V]|
SRWHQWLDOV %\ GHYHORSLQJ DQG LPSOHPHQWLQJ D FRPSL
GHWHUPLQHG %DOLNGDPL :HWODQG FDQ EH VXFFHVVIXOO\ ¢
ELUGZDWFKLQJ WRXWERWKGODPWLROWQRMOOW. QWHUQDWLRQD!
GHYHORSPHQW Rl WRXULVP LQIUDVWUXFWXUH HQKDQFHPHQ
PRGHUQ PRQLWRULQJ VIVWHPV DQG UHLQIRUFHPHQW RI FRP
IDFWRDWMKIBAYLQJ WKHVH REMHFWLYHV

2ULJLQDO LM\ SYDHORXW HO\ HYDOXDWH %DOLNGDPLYV SRWHQWL
HVVHQWLDO WR DQDO\]H LWV DVVHWYVY OLPLWDWLRQV SRVYV
FROOHFWLYHO\ SUHVHQW WKH PHQWLRQHC HHQWDRXKD\G \LIH i
OLWHUDWXUH 7KH UHVXOWYV DPWDHN HHUS HEB /G G5 WORF WWIVW L R @Y HG N
FRQVHUYDWLRQ HITRUWYV ZLWK WRXULVW GHYHORSPHQW LQ ¥

. H\ZRUBNUGZDWFKLQJ %LUGZDWFKLQJ 7RXULVP '"HVWLQDWLR
%DOLNGDPL :HWODQG

 QWURGXFWLRQ

%LUGZDWFKLQJ UHIHUV WR UHFUHDWLRQDO DFWLYLWLHV LQ
LQGLYLGXDOO\ RU FROOHFWLYHO\ BHYLQGL BHNHUFLRJ
KDV DQ LPSRUWDQW SODFH LQ ZWO QRO IR EVZIMWERUQDQ G \L G\ R M
WKHLU KDELWDWV ~ %LUGZDWFKLQJ WRXULVP ZKLFK FDQ E|
&DNLFL +DUPDQ LV D W\SH RI WRXULVP WKDW LQFOXG
QDWXUDO KREMNRWWYPZRW WKHP %LUGZDWFKURXQ\GRXUY VW RPU
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PLWLJDWH HQYLURQPHQWDO VWUHVVHV WKURXJK EDODQFH
GLVWULEXWLRQ RI ILQDQFLDO EHQHILWY 6HYHQ

7KLV VWXG\ LV DERXW WKH HYDOXDWLRQ RI WKH ELUGZDWFK
SURWHFWLRQ DQG 'HYHORSPHQW $UHD RQH RI WKH LPSRU\
:LOGOLIH 3URWHFWLRQ DQG 'HYHORSPHQSA YUHIDLVYD U GIL\ORPL
Rl (VNLVHKLU W SURYLGHV EUHHGLQJ IHHGLQJ DQG VKHO\
ELUG VSHFLHV &XUUHQWO\ WKH UHJLRQ VHUYHV DV D KXE IR
UHJLRQ KDV LPSEBURD  GWUSRWNOWE@ WILQPJ WRXULVP LW LV QRW N
HYDOXDWH %DOLNGDPLYVY SRWHQWLDO DV D ELUGZDWFKLQJ

OLPLWDWLRQV SRVVLELOLWLHV DQG GDQJHWUW WHRH AWV LGRR
IHDWXUHYV VSHFLILFDOO\ IRU %DOLNGDPL KDYH EHHQ IRXQG

DLPV WR FRQGXFW D 6:27 DQG 4630 DQDO\VLV RI WKH %D
'"HYHORSPHQW $UHD 7KH UHVXOWYL®RON HRNS HFQ\GH G UID R WOV
UHFRQFLOLQJ FRQVHUYDWLRQ HIIRUWYV ZLWK WRXULVW GHYH

OHWKRGRORJ\

,QWHUQDO )DFWRU (YDOXDWLRQ ,)( DQG ([WHUQDO )DFWRU
WKH PRVW VLJQLILFDQW LQWHUQDO ZHDNQHVVHV DQG VWUF
IDFWRUV DIIHFWLQJ WKH ZHWODQ X Q% WWH W QD /& \7 K:HIDD\G W V &}
LV WKHQ PDGH WR FRPSDUH GLIIHUHQW VWUDWHJILHV XVLQ
AXDQWLWDWLYH 6WUDWHJILF 30DQQLQJ ODWUL[ 4630 LV X\
ELUGZDWEFKLQJ WRXULVP LQ %DOLNGDPL :HWODQG

7KH ,QWHUQDO )DFWRU (YDOXDWLRQ ,)( DQG ([WHUQDO )DFYV
WR DVFHUWDLQ WKH ZHWODQG V VWUHQJWKY ZHDNQHVVH
ELUGZDWFKLQJ WRXULVP 7R GR WKLV VWWRGGBV\ GFOWHI QF
UHSRUWY HQYLURQPHQWDO DVVHVVPHQWVY DQG WRXULVP G|
WR GLVFHUQ VLJQLILEDQW LQGLFDWRUV .RWOHU HW O

H[SHUWV ZHUH VHOHFWPRSOW R U RWR K 1$IXIKS RKIHY PDWDU L[ IDFWR |
PDWUL[ ZDV GHYHORSHG XVLQJ WKH UHVXOWV RI WKH ILUVW \
ODWUL[ 4630 ZDV XVHG WR SULRULWL]H WKH H[WUDFWHG VW

SHVXOWYV

+LJK ELRGLYHUVLW\ DQ DGYDQWDJHRXV JHRJUDSKLFDO SRV
VHUYLQJ DV WKH ODVW UHIXJH IRU ZLOG DTXDWLF IDXQD LQ :
2Q WKH RWKHU KDQG PDQDJHULDODGOURIRIRWLRQPBIOHVD GB® U\
LQDGHTXDF\ RI ELUGZDWFKLQJ IDFLOLWLHY DQG WUDQVSRUW
DIIHFW WKH RYHUDOO SRWHQWLDO RI WKH GHVWLQDWLRQ 7D
E\ WKH RIIHRLYDDONERQW WDWXY DQG WKH JURZWK RI HFRWRXU
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, QWHUQDO )DFWRU (YDOXDWtRQ

) (

.H\ ,QWHUQDO )DFWRUV

"HtJKW 5D WH

"HtJKWH
6FRUH

6WUHQJWKYV

7KH ZHWODQG tV ORFDWHG tQ
D KtJK WRXUtVW DSSHDO

7KH ZHWODQG tV FORVH WR F
,VWDQEXO DQG $QNDUD

7KHUH tV D EtUG REVHUYDW tF

%tUGYV SOD\ DQ tPSRUWDQW
GtVSHUVDO DQG DV DQ tQGtFDV

0tJUDWRU\ EtUGV XVH WKtV D
WKH VSUtQJ WKH EUHHGtQJ VHI

7KH DUHD V UHVHDUFK tGHQW
RUGHUV DQG IDPtOtHV

%DOtNGDPt :HWODQG tV WK
ZDWHUIRZO tQ $VtD
:HDNQHVVHYV

7KHUH tV RQO\ RQH REVHUY]|
SRVVtEOH WR REVHUYH WKH HQ

ODQDJHPHQW DQG FRQWURO
Vt]JH Rl WKH DUHD

,QDGHTXDWH WRXUtVWtF SUR|

,QVXIItFtHQW tQWHUHVW tQ S:

,QDGHTXDWH PDQDJHPHQW R
SHUVSHFWtYH

7KH URDG SURYtGtQJ WUDQV
FRPIRUWDEOH

/IDFN Rl DFFRPPRGDWtRQ IRR

7KH DUHD tV tQ GDQJHU GXF
DFWtYtWtHV  HQYtURQPHQWDO
GHVWUXFWtRQ

IDFN Rl DZDUHQHVV RI ORFDO
7RWD O

7TDEOBODWHUODO YDFWRU (YDOXDWLRO 0L

FRXQWHUEDODQFHG E\ WKUHDWY VXFK DV KDELWDW GHVWUX

FRPSOH[ ODQGVFDSH RI FKDOOHQJHY DQG FDSDELOLWLHYV
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([ WHUQDO )DFWRUV (YDOXDWtRQ ODWUt[ ()(

"HtJKWH

.H\ (( WHUQDO )DFWRUYV THtIKW 5DWT6FRUH

2SSRUWXQtWtHV

7KtV DUHD KDV EHHQ JtYHQ D

(FRWRXUtVP WRXUV IRU EtUG
UHFHQW \HDUV

7KH EtUG VSHFtHV tGHQWtI
WKH %DOtNGDPt :HWODQG tV D
IRU EtUGZDWFKtQJ WRXUtVP

7KH DUHD tV VXtWDEOH IRU
PHDQGHUV DQG WKtV DOUHDG\
FDQ EH FRPEtQHG ZtWK EtUGZ
DFFRPPRGDWtRQ SHUtRG FDQ E

%tUG SKRWRJUDSK\ tV GRQH
D WRXUtVW DWWUDFWtRQ

WtUGZDWFKtQJ WRXUtVP tQ \
DFDGHPtF VWXGtHVY DQG VFtHQV
KUHDWYV

2YHUJUD]tQJ VKHSKHUG G
PDFKtQHU\ SRVH VHUtRXV WKUH
HVSHFtDOO\ GXUtQJ WKH EUHHC

7KH SRVVtEtOtW\ RI IDOOtC(
FRPSHWtWtRQ ZtWK ZHWODQG
SUHYtRXVO\ VWDUWHG EtUGZDW

,QDGHTXDWH FRQW UWR/G! FEIDWE
WKtV WKUHDWHQV WKH VXVWDtt

7KH GHFUHDVH tQ EtUG VSH
QHJDWtYHO\ DIIHFWV WKH HFRV

7KH ORVV RI TXDOtW\ SROOX
ZHWODQG ZtWK WKH GHYHORSP

$OWKRXJK KXQWtQJ tV SURKLE
SUHVVXUH GXH WR JXQVKRWYV

([FHVVtYH XVH RI ZDWHU Ul
FXOWtYDWtRQ DQG ZDWHU ZtWK
ZKtFK QHJDWtYHO\ DIIHEWV Wk
UHJtRQ

6HDVRQDO ZRUNHUV QHJDWt
UHJtRQ

2SHQtQJ Rl QHZ DJUtFXOWXU
6DNDU\D ,UUtJDWtRQ 3URMHFW
RI WKH ZHWODQG DQG FRQYHUV

7KH SODQ WR WUDQVIRUP WK
D SRQG RI DSSUR[tPDWHO\ Kl

%tUG SRSXODWtRQV DUH VF
FOtPDWH FKDQJH DQG KDEtWDW
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7DEOHWHUQDO )DFWRUV (YDOXDWLRQ ODWUL]J

0

%DVHG RQ WKLV FRPSUHKHQVLYH DQDO\VLV VWUDWHJILHV Z

RSSRUWXQLW\

62 VWHRBWRUWKQ LWAD N:QH WWIWKWHDWYV 6B W

VWUDWHJILHYV t\WRGHBWN QHWWUDWHJIJLHY 7DEOH

BWUHQJIJWKYV

‘HDNQHVVHV

,QWHUQDO )D

(IWHUQD® )DF

6 7TKH ZHWODQG tV
6tYUtKtVDU GtVWUt
WRXUtVW DSSHDO

6 7KH ZHWODQG tV

WRXUtVW FHQWHUYV :

DQG $QNDUD

6 7TKHUH tV D EtU(
WRZHU

6 %tUGV SOD\ tPSR

SHVW FRQWURO VH:

tQGtFDWRUV RI HFR

6 0OtJUDWRU\ EtUGV :

tQWHQVtYHO\ HVS
VSUtQJ WKH EUHHC

6 7TKH DUHD V UHVI :

EtUG VSHFtHV 11
DQG IDPtOtHV
6 %DOtNGDPt
‘HVW V ODVW VWRSE
$VtD

"HW( :

7KHUH tV R
REVHUYDWtRQ WR
SRVVtEOH WR RE
DUHD IURP WKtV W
ODQDJHPHQW [
SUREOHPV DUtVtQ|
WKH DUHD
,QDGHTXDWH
SURPRWtRQ RI WK
L QVXIItFtHQW
SXEOtF tQVWtWXW
 QDGHTXDWH PI
WKH DUHD IURP
SHUVSHFWtYH
7KH URDG ¢
WUDQVSRUWDW R (
FRPIRUWDEOH
IDFN RI DFFRP
IRRG DQG EHYHUIL
7KH DUHD tV tQ
tQWHQVtYH XVH K
HQYtURQPHQWDO
KDEtWDW GHVWUX
IDFN RI DZDUH(
SHRSOH DERXW Et

2SSRUWXQtW

2 7KtV DUHD
JtYHQ D S|
VWDW XV
2 (FRWRXUtV
IRU EtUGZDW
tQFUHDVHG
\HDUV

6WUDWHJ\ 62
62 &UHDWH IRFXVH
StHFHV EURFKXUH
KtJKOtJKWtQJ WKHFH
DWWUtEXWHY DQG |
IURP FRQVHUYDW!F
6 6 2

62 &RRUGtQDWH |

6WUDWHJ\ :2

2 $XJPHQW SU
DFWtYtWtHV i
PDUNHWtQJ |
HGXFDWtRQDO V
SDUWQHUVKtSV Zt
tQIOXHQFHUV  E\

ZtWK DFDGHPtF [
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2  7KH
VSHFtHV tGH(
VWXG\ VKRZ
%DOtNGDPt :H
VXtWDEOH D
HYDOXDWHG
EtUGZDWFKtQ
2 7KH DUHD t
FDQRHtQJ WK
PHDQGHUV I
DOUHDG\ DW\
WR WKH DUH
FRPEtQHG
EtUGZDWFKtQ
W K H DFFRP
SHUtRG FDQ E
2 %tUG SKRW
GRQH tQ WKHFH
WKtV FUHDW
DWWUDFWtRQ
2 %tUGZD
WRXUtVP tQ
WKH VXEMHF\
VWXGtHV DQ
UHVHDUFK SU

H[FXUVtRQV DQG F
HQKDQFH YtVtEtOtW
PDUNHWYV RI ,VWDC
6 2
62 ,PSURYH WKH

REVHUYDWtRQ v
tQWHJUDRYOQW t H V

SKRWRJUDSK\ DQ
HGXFDWtRQDO HIK
QtFKH PDUNHWYV

62 &ROODERUDWH
tQVWIWXWtRQV WR
IHVWtYDOV VFtHQW
EtRGtYHUVIW\ UHV
WKDW FRQFXUUHQW
DQG FRQVHUYDWLtR
2

RUJDQt]DWtRQV W
DZDUHQHVV RI1 Z
VSHFtHV DQG WK
tPSRUWDQFH : y
12 $GGUHVV tQl
GHItFtHQFtHYV E\
REVHUYDWtRQ SRt
IDFtOtWtHY DQG G
EtUGZDWFKtQJ DQ
D SKDVHG GHYHO
WR VHHN FRQVHU
SXEQtRYDWH S
: : 2 2
2 RUN ZtWK ORH
WR tPSURYH WUD
tQIUDVWUXFWXUH
ZHWODQG V SURW
X 2

2 ,QtWtDWH A
RXWUHDFK DQG
tQtWtDWtYHV WR
XQGHUVWDQGtQJ

tQ EtUGZDWFKtQJ
FtIWtJHQV tQWR I
VXVWDtQDEOH WR

TKUHDWYV

7 2YHUJU
VKHSKHUG G
DJUtFXOWXUD
SRVH VHUtRX
EtUGV DQG R\
HVSHFtDOO\

EUHHGtQJ VH
7 7KH SRVVt
IDOOtQJ EH
SRWHQWtDO

ZtWK ZH
GHVWtQDWtR(
SUHYtRXVO\

EtUGZDWFKtQ

6WUDWHJI\ 67

67 (QJDJH ZtWK HQ
DXWKRUtWtHV DQG
WR tPSOHPHQW ROQ,
VIVWHPV DQG HQIR
6 6 7 7

67 (VWDEOtVK F
tQtWtDWtYHV DtPHQG
PtJUDWRU\ DQG

ZDWHUIRZO SRSXOI
SRVVtEOH GHFUHD
GHJUDGDWtRQ DQG
ODXQFKtQJ H[WHQ
SURMHFWYVY DQG |
SURWHFR/ tRIQ\D U BVQ

6WUDWHJI\ :7

7 &UHDWH\DNPX®
WDVN IRUFH  Z
JRYHUQPHQW WR
DQG FRQVHUYDWt
DQG tPSOHPHQW

PDQDJHPHQW DQG
DGGUHVVHV DGPt
tQIUDVWUXFWXUD
FRQWUROV WRXUt
RYHUXVH DQG
GHJUDGDWtRQ

;7 &UHDWH D SD
FRRUGtQDWH

XSJUDGHYV HQ
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7 ,OQDGHTXDMW
RI WKH SU®R/
EDODQFH D
WKUHDWHQV
VXVWDtQDEtO
DUHD

7 7KH GHFUHI
VSHFtHV RY
QHJDWtYHO\
HFRV\VWHP

7 7KH ORVV F
SROOXWtRQ
GHJUDGDW R
ZHWODQG Z
GHYHORSPHQ
7 SOWKRXJK |
SURKtEtWHG
XQGHU KXQW
GXH WR JXQV
7 ([FHVVtYH
ZDWHU UHVF
VXJDU EHHW
DQG ZDWHU
IRU tUUtIJDWt
ZKtFK QHJ
DIIHFWV WK
VWUXFWXUH I
7 6HDVRQDO
QHJDWtYHO\
OtlH tQ WKH U
7 2SHQtQJ R
DJUtFXOWXUD
'6, V 8SSHU
,JUUtJDWtRQ
DtPtQJ WR
ZHVWHUQ SD
ZHWODQG DQ
tQWR DJUtFXC
7 7KH SOD

WUDQVIRUP

VWDEtOtW\ RI DYtD(
6 7 7
67 &ROODERUDWH

WR DGYRFDWH IRU
HQIRUFHPHQW RI
OHJtVODWtRQ 8 W

tQIRUPDWtRQ DQG \
WKH UHJtRQ DV SUFR
IRU PRUH VWUtQJH{(
SURKtEtW GHWUtPDH
SUDFWtFHV DQGVHEI
GHYHORSPHQWYV W
ODQGVFDSH 6 2

PRQtWRUtQJ
WRXUtVW SUDFWt
ItQDQFH WHFKQt
UHJXODWRU\ HQ
RYHUFRPH tQ
VKRUWDJHV DQG
7 7

7 ,PSOHPHQW F
EDVHG PDQDJHPH
ORFDO WUDtQtQ
YROXQWHHU
RUJDQt]DWtRQV D
FRPPXQtW\ PHPEH
FRQVHUYDWtRQ t
ZtOO HQKDQFH OR
DQG PtWtJDWH WK
XQUHJIXODWHG KX
DQG VHDVRQDO (
SRSXODWtRQV

D Q (
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SDUW RI WKH
SRQG RI DSS

KHFWDUHYV
7 %tUG SRS
DUH VHQVtWt
VXFK DV FOtR
DQG KDEtWDW

7TDEOGSB:27 ODWUL][

7KH UHVXOWYV REWDLQHG IURP WKH 4630 DQDO\VLV KDYH LQ
SUHVHQWHG WKH :2 VWUDWHJ\ DFKLHYHG WKH KLJKHVW DW\
VWUDWHJI\ HPSKDVL]LQJ WKH FRUUHIENMM RIDK RR XLIG | VADRHW IDXGRG
REVHUYDWLRQ SRLQWY DQG WKH HVWDEOLVKPHQW RI UHFHS
LQ D VLIJQLILFDQW WUDQVIRUPDWLRQ LQ WKH %DOLNGDPL :H
VXSSRUW LV REWD L@W DB O WDRFG IRY HNDPH LQVWLWXWLRQV DV :
WHFKQLFDO UHVRXUFHV DUH VHFXUHG ,Q SDUDOOHO WKH 62
DZDUHQHVY DQG DWWUDFW ERWK GRPHVWLF DQ GHLUQRWAW D W
DQG RUJDQL]LQJ LQWURGXFWRU\ WRXUV $GGLWLRQDOO\ WK
NH\ UROH LQ FRXQWHULQJ HQYLURQPHQWDO WKUHDWV E\ HV
FRQVHUYDWLRQ PHDVXUHV 7EBVHA&\RQDAKMMKEIRO GZHUW FR B U
FRPPXQLW\ SDUWLFLSDWLRQ DUH DQWLFLSDWHG WR VHUYH I
LPSURYH PDQDJHPHQW DQG DGGUHVV WKH H[LVWLQJ ZHDNQH
DQG
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SDQN | 6WUDWH| 6 XP RI WRWDO DWWUDFWtYHQHVYV VH

2

62

62

67

12

12

67

62

27

12

7

67

62

27

7/DEOBULRULWL]DWLRQ 7DEOH IRU 6WUDWHJLF $0\

&RQFOXVLRQ

7KLV VWXG\ KDV SURYLGHG D GHWDLOHG DQDO\VLV RI WKH V\
UHDOP RI ELUGZDWFKLQJ WIRDPHQAPL RVKIUAR XIKS DRPX@WLQ G W
YDOLGDWHG DQDO\WLFDO WRROV 7WHUIR ELRGLYDGLEWW B (
HFRORJLFDO FKDUDFWHULVWLFV SUHVHQW FRQVLGHUDEOH
H[LVWLQJ PDQDJHULDO LQIUDVWUXFWXUDO DQG SURPRWL
VLIQLILFDQW LPSHGLRPH®KMHN W S RX\HIQWLIHDOL JZRH DQDO\VHV |
PDWULFHYV KDYH FODULILHG WKH QHFHVVDU\ JURXQGV IRU IR
DQG UHPHG\ ZHDNQHVVHV ,Q WKLV FRQWH[W WKH 6:27 DQDO
62 :2 67 DQG :7 VWUDWHJILHY HDFK DLPHG DW HQKDQFLQJ
‘HLKULFK .RWOHU HW DO

,Q VXPPDU\ WKH ILQGLQJV LQ WKLV VWXG\ LQGLFDWH WK
FRPSUHKHQVLYH URDGPDS EDVHG RQ WKH :2 62 62 67
‘HWODQG FDQ EH VXFFHVVIXOO\ SURPRWHG DV D XMXMAPDLQD
GHVWLQDWLRQ DW ERWK QDWLRQDO DQG LQWHUQDWLRQDO
LQIUDVWUXFWXUH HQKDQFHPHQW RI SURPRWLRQDO DFWLY
VIVWHPV DQG UHLQIRUFHPHQW RI| FRIRPRYLVMH\ 9D BWR ELSRULI
WKHVH REMHFWLYHVY ORUHRYHU FRQWLQXRXV PRQLWRULQJ
WR WKH LPSOHPHQWDWLRQ SURJUDPV DUH RRIQ\PL 8 KEFHHGY ¥ \D/
VXVWDLQDELOLW\URMMRHHYURSRVHG VW
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SHIHUHQFHYV

&DNLFL $ & +DUPDQ 6 XV JRJOHPFLOLJLQLQ RQHPI
SURM@IWROLD 7XUL]P $UDVWLUPDODUL 'HUJLVL

'DYLG ) 5 6WUDWHJILF PDQDJHPHQWHRRYEFSWDOQG FDVHV

'DYLG O ( 'DYLG ) 5 'DYLG ) 5 7KH TXDQWLWDW.L
QHZ PDUNHWLOQIQWRRO 6WUDWHILFEODUNHWLQJ

'DYLG ) 5 'DYLG GWEDWHJILF PDQDJHPHQW $ FRPSHWLWL
FRQFHSWV D@X FHIBVHV3HDUVRQ

.RWOHU 3 %RZHQ - 7 ODNMNEBWLQJIIRU KRVSLWR QLGN DQ
3HDUVRQ

.RWOHU 3 %RZHQ - 7 ODNHQVOPU&NHW®»OQDRIDXRESLWDOL\
WK HG 3HDUVRQ

5LWFKLH - 5 % &URXKK FRPSHWLWLYH GHVWLQDWLRQ
SHUV S KRBWL YH

BHYLQGL & (NRWXUL]JP YH NXV JR]JOHPFLOLJL DFLVLQGI
.DUV+UN &RJUDI\D 'HUJLVL

BHNHUFLRJOX & + ,PSDFWV Rl ELUGZDWFKLQJ RQ
(QYLURQPHQWDO &RQWHUYDWLRQ

BHYHQ ( XV JR]OHPF/FUGLIH WXWLPBQMLNORSHGLVL
"HLKULFK + 7KH 72:6 PDWUL[ $ WRR@JI|RDQVHWXDMLRLY

+
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7TUHQGV LQ ,PPHUVLYH 7RXULVP 5HVHDUFK $ %LEOLRPHWULF
&RQFHSWXDO (YROXWLRQ

SDUDQHH %RBROAOWAKIDJULQ /LPSLQDQ

)DEXOW\ RI 7TRXULVP DQ@® BRUWMDOUDD® D PHPHIOW UVLW\ 7K
J)DEXOW\ RI ,QIRUPDBDMRREKDAK QR®RJIGADUDNKDP 8QLYHUVI

$EVWUDFW

3XUSRAKHV VWXG\ PDSV WKH tQWHOOHFWXDO ODQGVFDSH RI
EtEOtRPHWUtF DQDO\WEZXRIUNMIQ\ZIR B® WRHUQV WR tGHQWLtI\ G
FRQQHFWtRQV DQG HPHUJtQJ IURQWtHUYV

OHWKRGREGREHIOtRPHWUtF DQDO\VtV ZDMFRDGIGFWHWIRQHY 6FR
XVtQJ 926YtHZHU WR D@ FOGXWHUNRFARQUQBWRRUNY FHQWUDOtW)\
HYROXWtRQ SDWWHUQV .H\ZRUG FOXVWHUtQJ (D QUX HAPHDRAStR U
VWUXFWXUHY DQG HYROXWtRQDU\ WUDMHFWRUtHYV

SHVXIRXW GtVWtQFW WKHPDWtF FOXVWHUYV ZHUH tGHQWtItHG
PDUNHWtQJ IURQWtHU WRXUtVP GHVWtQDWtRQ KHUtWDJH C
VXVWDtQDEtOtW\ SDUDGtJP 7KH ItHH® WDVFHY RO HGS HIR PI QVAHH
IRFXVHG WR VWUDWHItF DSSOtFDWTK@ UAHMWDVYHHKVH HPHI
WKH NH\ZRUG ZtWK WKH KtJKHVW EXUVW VWUHQJWK VtJQDOC

2U0J0QD O MY WDAOO\VEV SURYtGHYVY WKH ItUVW FRPSUHKHQVtY
FRQFHSWXDO ODQGVFDSH tGHQWtItHV HPHUJtQJ UHVHDUEFK
TRXUtVP 5HVHDUFK ,QWHJUDWtRQ ORGHO ,75,0 WR JXtGH IXW

.H\ZRUGVWPHUVtYH WRXUtVP EtEOtRPHWUtF DQDO\VtV YtUWXD
, QWURGXFWLRQ

,PPHUVtYH WHPRPKQWRBOtHBWDOtW\ 95 $XIJPHQWHG 5HDOtW\

052 KDYH WUDQVIRUPHG WRXUtVP ITURP \SHDYWRYHAN M RXWOMHM t
WUDQVFHQG SK\VtFDO OtPtWDWtRQV 7XVV\DGIWHFKYRDBJItHYV
DGGUHVYV SHUVtItVWHQW FKDOOHQJHV tQ WRXUtVP tQFOXGIt(
VXVWDtQDEtOtW\ FRQFHUQV 6WDQNRY JtOtPRQDX ZK
SRVVtEtOtWtHV VXFK DV KtVWRHQKD® FHG HHD'MUI R Q ¥ HOQQVGV G 21

'"HVStWH WKH UDStG H[SDQVtRQ RI tPPHUVtYH WRXUtVP UHVHL
tQWHOOHFWXDO VWUXFWXUH GRPtQDQW WKHPHVY DQG HP|
IDYDQHHWKDNUtVKQDQ SUHYtRXV UHYDWHAG KBYSHD tIHRCAX A
IRXUHtUR HW DO IDWEWQRRRUKRR ZItIWKRXW PDSStQJ WKH F
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DV D ZKROH 7KtV JDS tV VtJOQtItFDQW JtYHQ WKH DFFHOHUDW
WUDQVIRUPDWtYH SRWHQWtDO IRU WRXUtVP V IXWXUH &Xt H\

%tEOtRPHWUtF DQDO\VtV SURYtGHV D SRZHUIXO OHQV IRU °
VWUXFWXUHV WKURXJK TXDQWtWDWtYH DQDO\VtV Rl SXEOt
H[DPtQtQJ NHRFAFX® FRQFH SDWWHUQV UHBOHWKHARHWYYV HMHU J€
WRStFV DQG tQWHUFRQQHFWtRQV GHItQtQJ WKH tQWHOOHFW

7KtV VWXG\ DtPV WR GHOtQHDWH WKH tQWHOOHFWXDO ODQ
tGHQWtI\tQJ GRPtQDQW FRQFHSWXDO StOODUV WKURXJK FO
EHWZHHQ UHVHDUFK WKHPHV WKUR XJ R SRUNDZR H N RIOQOM\R/Q VR |
SUtRUtWtHV DQG GHYHORStQJ DQ tQWHJUDWHG WKHRUHW
SUDFWtFH

OHWKRGRORJ\

7KtV VWXG\ HEZROB\P® F&\VtV XVtQJ WKH 926YtHZHU PHWKRGR

IRFXVtQJ RQ RHRXRUBEMRH SDWWHUQV WR UHYHDO WKH FF
WRXUtVP UHVHDUFK 7KH 6FRSXV GDWDED@H#H %RROWHDIU MKHHU
OPPHUWIY HVR X UZtMWPKtQ WKH WtWOH DEVWUDFW DQG NH\ZRL

7KH tQtWtDO VHDUFK \tHOGHG UHFRUGV ZKtFK ZHUH V\VWH
JXtGHOtQHV WR URNXNZRQ BIRKUQDO DUWtFOHV tQ (QJOtVK

SXEOtFDWtRQ W\SH ODQJXDJH UHORRMDSXPHFRPSUDFHE VVtBLD
FRPSDUDWtYH DQDO\VtV EHWZHHQ H[FOXGHG DQG tQFOXGHG
tQ SXEOtFDWHRQ SHDUV RU MRXUQDGASGtVVBULtEXWYRQJIJHVWLQJ
UHSUHVHQWDWtYHQHVYV

$XWKRU NH\ZRUGV ZHUH H[WUDFWHG KDUPRQtVHG DQG VW
RFFXUUHQFH QHWZRUN ZDV FRQVWUXFWHG ZKHUH QRGHV Ul
WKHINSSESRIDUDQFH tQ DUWtFOHYV .H\ZRUGV DZ$HIUHDIQRO XM @ HQ
I1tQDO DQDO\WVtV O0XOWtSOH FHQWUDOtW\ PHDVXUHV tQFOXC
FHQWUDOtW\ ZHUH FDOFXODWHG 926YtHZHU V FOXVWHUtQJ |
RFFXUUtQJ WKHPDWtFWRPPRKOQPDWIRYHBIROIMMHYtVXDOtVDWtRQ DQ
UHYHDOHG FKURQRORJtFDO HYROXWtRQ SDWWHUQV

SHVXOWYV
.H\ZRUG )UHTXHQF\ &HQWUDOLW\ DQG 1HWZRUN OHWULFV

7TDEOH UHYHDOHG YtUWXDO UHDOtW\ DV WKH GRPtQDQW W
UHVHDUFK RFFXUUHQFHV OtQN VWUHQJWK ZtWK WKH
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HtJHQYHFWRU FHQWUDOtW\ 6tPtODUO\ WRXUtVP [|IXQ
RFFXUUHQFHYV OtQN VWUHQJWKXVHGOOQ S RRJSWHFERMARHG RUMH V |
VWUHDPYV

7TDEOH 7RS .H\ZRUGV LQ ,PPHUVLYH 7RXULVP 5HVHDUFK Z

% XUV\
2FFX| /tQN YHWZHH (tJHQYH 6 WUH(

5DQN .H\ZRUG HQFH 6WUH( &HQWULD &HQWU I

9tUWXDO 5

TRXUtVP

$XJPHQWH
SHDOtW\

7TRXUtVW
'"HVWtQDW

,PPHUVtYH

&EXOWXUDQC

OHWDYHUYV

7RXUtVP
'"HYHORSPH

TRXUtVW %

9tUWXDO 7

JRXU '"RPDLQV RI ,PPHUVLYH 7RXULVP 5HVHDUFK
&OXVWHU DQDO\VtV UHYHDOHG IRXU GtVWtQFW \HW tQWHUFR(

7HFKQRORJtFDO YRDGQ EOMNR/GIU &HQWUHG RQ HQDEOtQ:
YtUWXDO UHDOtW\ DXJPHQWHG UHDOtW\ DQG PHWDYHUV

ODUNHWtQJ )URIQAMVQHRIO XVWHU JREFXVHG RQ KRZ tPPHUVt
WRXUtVP PDUNHWtQJ DQG FRQVXPHU SV\FKRORJ\ tQFOXG
GHYHORSPHQW

+HUtWDJH 'tPEOXtHRQFOXVWHU  ([DPtQtQJ DSSOtFDWtRQ!
VWRU\WHOOtQJ DQG tQWHUSUHWtYH DSSURDFKHYV

6XVWDtQDEtOtWHBODRZGROXVWHU ([SORUtQJ FRQWULtEXWH
tQFOXGtQJ VXVWDtQDEWUGIMYO tHRG & 20W'UDWHJtHV
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covid-19 tourism imarketing

china culturalberitage ®
marketing

tourism eéxperience -
augmented reality
sustaifability metgyerse

L 4 :
sustainable@development tcwm tourismiindustry
perception . : 5 =
2 virtualigourism Vlrtwa“ty

& tourism m@nagement Immgrsive leigre

tourist tination
@ satisfaction

human immersive firtual reality
tourist{@ehavior

authenticity immersivei@xperience
tourism dgvelopment

presgnce
tourist agtraction immysion
o ) immersive@xperiences
f‘r‘:‘;\‘ VOSviewer

JIIXURROXVWHUHG 1HWZRUN 9tVXDOtVDWtRQ RI ,PPHUVtYH
7THPSRUDO (YROXWLRQ )URP 7THFKQRORJ\ WR ([SHULHQFH W

7HPSRUDO DQDO\VtV UHYHDOHG D FOHDU HYROXWtRQDU\ WU
W R )tIX UH

x JtUVW *HQHUDWtRQRQKDUDFWHUtVHG E\ IRXQGDWtRQDO WF
ZtWK VWURQJ EXUVW SDWWHUQV IRU YtUWXDO UHDOtW\
EXUVW VWUHQJWK

x 6BHFRQG *HQHUDWtRQ ([SDQGHG EH\RQG WHFKQRORJ\ V
GtPHQVtRQV ZtWK VtJQtItFDQW EXUVWYV IRU SV\FKRORJtFI
VWUHQJWK DQG SUHVHQFH EXUVW VWUHQJWK

x 7TKtUG *HQHUDWtRQ &KDUDFWHU tVYHHGH 8D WQHR[QVY SODWIRUP\
PHWDYHUVH EXUVW VWUHQJIJWK tQWHJUDWtRQ Zt
GHHSHU H[SORUDWtRQ RI VXVWDtQDEtOtW\ DSSOtFDWtRQ
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. immersive technology - .
3d reconstruction o augmented reality
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intangible cultural heritages @ L 4
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virtualtourism allty ¢ @ S phsiar
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festival ’ OUQSt ‘tlnata dark tourismp
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“ _sustainable'tourism eu risgbehavior
marketing mdo_nesfa-ﬁuman & M@tloﬂ and communiggtion
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ergonomics humans ¢ @ pSychology @

mental health Welwmg
(L article %
@ ethnography

immersiveyirtual reality

instagram
aged

ict

female focus groups

conceptual framework

U“% VOSviewer

JtIXUHHPSRUDO 2YHUOD\ 9tVXDOtVDWtRQ RI ,PPHUVtYH 7RX
&RQFOXVLRQ

7KtV EtEOtRPHWUtF DQDO\VtVY UHYHDOV tPPHUVtYH WRXUtVP C
IURP WHFKQRORJtFDO IDVFtQDWtRQ WR VRSKtVWtFDWHG VWL
SRVtIWtRQ FRQItUPV tWV IRXQGDWtRQ DROH W RHDDEMH G HN W\KZHR U
KtJKHVW EXUVW VWUHQJWK VtJQDOV D SRWHQWtDO SD!
HQYtURQPHQWYV

7KH WHPSRUDO HYROXWRQVHR W R/ IHRFBMRIGRIFHG 1tQDO O\ WR V
RUtHQWDWHG UHVHDUFK KtJKOtJKWV D PDWXUtQJ ItHOG G5HF
tPPHUVtYH WHFKQRORJtHV FDQ DGGUHMWY tiQRPGO®HIIWRDYH VWR
DFFHVVtEtOtW\ DQG VXVWDtQDEtOtW\ VXJJHVWtQJ D WUDQVt
DSSOtFDWtRQ

%DVHG RQ WKHVH SDWWHUQV WKtV VWXG\ SURSRVHV WKH ,F
, 75,0 YJtIXUH ZKtFK FRQFHSWXDOtVHV tPPHUVtYH WRXUt
tQWHUFRQQHFWHG OD\HUV WHFKQRORJtFDOD @G| RWEDW H V't
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DSSOtFDWtRQV 7KtV IUDPHZRUN RIIHUV UHVHDUFKHUV D VW|I
DQG tGHQWtI\tQJ FRQQHFWtRQV ZtWK RWKHU UHVHDUFK VWU F

The Immersive Tourism Research Integration Model (ITRIM)

Marketing Heritage
Applications [ Preservation

Virtual Augmented Mixed Metaverse
Reality Reality Reality

Technological Affordances Layer

2015 <« » 2025

Technology focused Experirnce focused Strategy-focused
(2015-2019) (2020-2022) (2022-2025)

JWIXUHWKHPPHUVEYH 7RXUtVP S5 HVHDUFK ,QWHJUDWtRQ O

7KH VWXG\ V OtPtWDWtRQV t(QFOXGIG IIRFW VR Q B R QIPEREHENBY J F
NH\ZRUGV )XWXUH UHVHDUFK GDRRXEOVHQBRB B8R D BKHYV P XODA
SDWWHUQV DORQRABXUNHIRHUGDER GHYWORG GIWHNWP\H ANRKIHN \KX |
FKDUDFWHUtVWtFV RI PHWDYHUVH HQYtURQPHQWYV IRU WRXU't

$FNQRZOHGJIHPHQW
7KtV SURMHFW ZDV ItQDQFtDOO\ VXSSRUWHG E\ 0ODKDVDUDNKI
SHIHUHQFHV

&Xt < $QNRPDK 6 =KDQJ ; =KDQJ ; $Q tQWHJUD
WHFKQRORJtHV tQ WRXUtVP $ V\VWHPDW#RXUHYDBZRD Q& M X WX
DQG 7RXUGVP ODQDJHAMWYSBN GRt RUJ M MKWP

90


https://doi.org/10.1016/j.jhtm.2022.11.008

7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

&KHQ 6 IDYDQHHWKDNUtVKQDQ . ,PPHUVtYH WHFK
WUDQVIRUPDWtRQ-BRVUWDER RI +RVSOWDOGW\ DQG 7RXUGVP 7H
KWWSV GRt RUJ “+77

AP 7 %tOJtKDQ $ AP+ /IHH - 6KtIWtQJ UHDOtWtt
'HE tQ tPPHUVtYH WRXU®QVR UHP[BW URMQ FHFKQROR J\ TRXUOGVP
KWWSV GRt RUJ \%

IRXUHtUR 6 0 & *XHUUHtUR - $0t ) \HDUV RI |
DXJPHQWHG UHDOtW\ tQ MRXQIVIPSBRRWFNKR 05 GIH[MP HQ W
KWWSV GRt RUJ M WRXUPDQ

2UHOODQD ' 3DUN 6 3DWtDU $ 6KDUPD % OHV

GHYHORSPHQW 6WDNHKRXGIKPDOSHUVIUHBWHOHVWHVHDUFK
KWWSV GRt RUJ

BWDQNRY 8 )tOtPRQDX 9 'tJtIWDO WHFKQRORJtHV D
WRXUtVP $ UHYtHZ Rl UHVHIRKXUQW O HRQ G \D\WP B0 Q. DHEDGIDIR X U 0V
KWWSV _GRt RUJ

7XVV\DGtDK , 3 :DQJ ' -XQJ 7 + WRP "tHFN 0 & |
DWWtWXGH FKDQJH (PStUtFDO7RINWGWP FGD QR APWRWUtVP
KWWSV GRt RUJ M WRXUPDQ

YDQ (FN 1 - ‘DOWPDQ / BRIWZDUH VXUYH\ 926YtH
EtEOtRPHWUtFFEBO BtRPRHWUGFVKWWSY GRt RUJ v

YDQ (FN 1 - ‘DOWPDQ / 9tVXDOt]tQJ EtEOtRPHWULtF C

' "ROIUDP (GNDVXUUQJ VFKROD®D\ 0PSDBWUtQJHU
KWWSV GRt RUJ B

<XQJ 5 IBRRVtPRUH & 1HZ UHDOtWtHV D V\VWHPDW
UHDOtW\ DQG DXJPHQWHG U&DWDU W \WQ , WARXHM VIRQ UTHRWKHD W P K
KWWSV GRt RUJ

=XStF yDWHU 7 tEOtRPHWUtF PHWKRGV tQ F
2UJDQU]DWIOIRQDO 5HVHDUFKKWWE8RGW Rt RUJ
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THFKQREZ-RAIDWHG 6WUHVYV )DFWRUV tQ &XVWRPHUV )RRG DC(
[t WHUDWXUH 5HYtHZ

**UNBRGDS\NXW gRVIEXQ G )DAWMPODD 8\DU

OHUVLQ 8QLYHUVLW\ 7XUNH\
.D\VHUL 8QLYHUVLW\ 7XUNH\
7TRURV 8QLYHUVLW\ 7XUNH\

$SEVWUDFW

3XUSRY¥XHV VWXG\ H[DPLQHG WKH YDULRXV WHFKQR VWUHVV IC
LQ IRRG DQG EHYHUDJHV ) % WKURXJK WKH OHQV RI VRFLD
WKURXJK GLJLWDOL]DWLRQ XQGH U VMIBXFMAEIHWK HR Q PFSXDVEWF
VDWLVIDFWLRQ DQG HQJDJHPHQW VKRXOG EH SLYRWDO LQ H]|

BWXG\ GHVLJQ PHWKRGRORJNKMNS\SKRBDVF K V\VW P EHAEK H

O L W HWBQ/X@WHF K Q RDEXIM G HI/IV IR FIRMX\QW RHP[IS B LIH@ F H V
UHVWDDXQED@®VDQDO\WLY RI WKH YOGKRNG WWEKYRAGRY\ FRQW
IDLOXUHV SULYDF\ FRQFHUQV ODFN RI KXPDQ LQWHUDFWLR
GLJLWDO RYHUORDG LVVXHV 7KHRIWXGE\ RI WMHROWMGBIBANEH \G RO
VZRUG LW FDQ HLWKHU GLVWUDBFWHQRR RU HQULFK D VHDPO

SHVXOMURXIK DQ XQGHUVWDQGLQJ RI WHFKQR VWUHVV ) %
GLJLWDO LQWHUIDFHV HQKDQFH WKHLU FXVWRPHU VHUYLFH
WKDW EDODQFH DXWRPDWLRQ DQG SHW \GROLLA D] D\Y GRIQP SSAOHAPLE
RI WHFKQRGRID P FXVWRPHU VDWLVIDFWLRQ E\ UHGXFLQJ \

2ULIJLQDOLMLY DVAWXG\ DGGV WR WKH FRQWHPSRUDU\ GHEDWH
) % LQGXVWU\ RIIHULQJ LQVLIKWY LQWR KRZ EXVLQHVVHV FI
FXVWRPHU FRPIRUW DQG HQJDJHPHQW LQWDFW

H\ZRU@GYHULHQFH 6WUHVV 7THFKQRORJ\ )RRG DQG %HYHUDJH
,QWURGXFWLRQ

7KH FXOLQDU\ ZRUOG KDV H[SHULHQFHG WUHPHQGRXV WL
VSHDUKHDGHG E\ WKH IDVW HPEUDFH Rl WHFKQRORJ\ LQ WK
PRELOH RUGHULQJGSYBIOFDWERPRHGGDWLRQWYVGI® WRXFHK O
WUDQVIRUPHG KRZ SDWURQV HQJDJH ZLWK UHVWDXUDQWYV E
PRUH FRQYHQLHQFH DQG HIILFLHQF\ WKH\ DOVR LQWURGXFH

.LP DQG 4X V VWXG\ DFNQRZOHGJHV WKDW ZKLOH WHFKC
FDQ DOVR OHDG WR IUXVWUDWLRQ DQG DQ[LHW\ DPRQJ VRPH
RI HYROXWLRQ RI GLIJILWDO WHFKQROWRWHHY &HKDO ®RH GIHVDL QF
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SRWHQWLDO WHFKQLFDO IDLOXUH FDQ DOVR FRPSOLFDWH W

REVHUYHG WKDW FXVWRPHUV H[SHULHQFH VAMUHHAKMGROF
WHFKQRORJLHY SDUWLFXODUO\ IDKHQ GOR HiaR\WE HPRW HD WHR DI
WHFKQPEROWLWDWHG LQWHUDFWLRQV KDV D WHQGHQF\ WR C
DVSHFW RI WKH KRVSLWDOLW\ VHFWRU 7XVV\DGLDK DQG 3DU
LQ VHUYLFH H[SHULHQRF HW HKDW HD DWIHHGI®HQB\RV LVRODWLRQ L
VDWLVIDFWLRQ

7KLV OLWHUDWXUH UHYLHZ BODRAGQNWUHKKN RWWFWER®/R I\Q |
H[SHULHQFHV ZLWKLQ WKH IRRG DIHS\EK YH[DP L) D/\MERQ R | : WM
WKDW LV DYDLODEOH LW LGHQWLILHVY WKHGHNN\ SAUDHRMH\E |
UHFRPPHQGDWLRQV RQ KRZ ILUPV FDQ FUHDWH DQG HQDFW
WR UDWKHU WKDQ GHWUDFW IURP WKH RYHUDOO GLQLQJ HJ

OHWKRGRORJ\

7KLV VWXG\ HPSOR\V D VAVWHPDWLF OLWH U DGWXWWHH Q WL H & VP
LQ FXVWRPHUV GLQLQJ DQG GULQNLQJ H[SHULHQFHV 7KH UF
WKH OLWHUDWXUH RQ WKH LPSDFMQ RVKWHIFRRXR ¥ R U\Y R DHF XY @/X

'‘DWD 6RXUFHVY DQG 6HDUFK 6WUDWHJ\

$Q HI[WHQVLYH VHDUFK zZDV FDUULHG RXW RQ DFDGHPLF GDV
'HE Rl 6FLHQFH DQG 6FLHQFH'LUHFW 7KH VHDUFK SURFHVYV |

WHFKQRM®RIOWHG VWUHVYV $1' IRRG DQG EHYHUDJH LQGXVWU
FXVWRPHU H[SHULHQFH $1' GLJLWDOL]DWLRQ $1' VWUHVV
WHFKQRVWUHVYV $1' UHVWDXUDQW 25 KRVSLWDOLW\

VHOHUYLFH WHFKQRORJ\ $1' FRQVXPHU GLVVDWLVIDFWLRQ

W RQO\ FRQ\WIHSHWHEE GWHRXUQDO SDSHUV FRQIHUHQFH SDSH
EHWZHHQ DQG

,QFOXVLRQ DQG ([FOXVLRQ &ULWHULD

6WXGLHV ZHUH LQFOXGHG EDVHG RQ WKH IROORZLQJ FULWHL
3XEOLVKHG LQ (QJOLVK

,QYHVWLJIDW HIG &XFHK® RYOWRUNVV LQ IRRG DQG EHYHUDJH VHW
OHDVXUHG FRQVXPHU DWWLWXGHYV DIIHEFWLYH UHDEWLRQV |
(PSLULFDO RU WKHRUHWLRRQGHE/ABWKRKR GRWRJIDL ZIH®D DO SSURD
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([FOXVLRQ FULWHULD LQFOXGHG

SHVHDUFK WKDW FRQFHQWDYMG G VRODHDMVRQ HPSOR\HH

/IRRN LOWRRQRXQRG EHYHUDJH LQGXVWULHYV

3DSHUV ODFNLQJ HPSLULFDO HYLGHQFH RU WKHRUHWLFDO Il
SHVWULFWLRQV

7KLV UHYLHZ LV FRQVWUDLQHG B\DQW X DRIRIQUF H \DRDULLANK LIRQGRXQV
VRXUFHV $OVR JLYHQ WKH SDFH DW ZKLFK WHEKQRORJ\ LV |
LQ WKH IXWXUH )XWXUH VWXGLHV QRD® R FRUXGRHKE RIUDLW B UIL G
HPSOR\LQJ WKLV PHWKRGRORJLFDO IUDPHZRUN WKH SUHVF
FRPSUHKHQVLRQ RI WKH IRRG DQGEDNYIBU VW WHFRURWU W K\X
DGGLWLRQDO YDOXH IRW BGDGRAR UE BOWAHKXOLRHY DPWR VHUYL

7KH 5ROH RI 7THFKQRORJ\ LQ WKH )RRG DQG %HYHUDJH ,QGXV

THFKQRORJ\ LV QRZ D SDUW RI WKH IRRG DQG EHYHUDJH VHFVW
DQG H[SHULHQFH WKHLU PHDOV 7KH JURZWK LQ LQWHUQHW Z
HVWDEOLVKHG D VIQFKURQL]JHG PQYGCOXRHIRIE A QRREOW DWW B P<H:
FXVWRPHU UHVHUYDWLRQV DQG UHYLHZ UHDGLQJ ZKHUHD\
'RRU'DVK DOORZ FXVWRPHUV WR RUGHU DQG UHFHLYH IRR
ORUHRYHU UHVWDXUDQWWBUHLRDR AN HREND FL) FREEBHBHQGXV

FKDWERWY WR VWUHDPOLQH DQG HQKDQFH FXVWRPHU LQWHL

7TKRXJK WKHVH LQQRYDWLRQV KDYH HQKDQFHG HIILFLHQF\ DC
WLPH FRPSOH[LWLHV WKDW PD\ FDXVH FXVWRPHU VWUHVV
WHFKQR®O&DWHG VWUHVVRUV IRXQG LQ WKH OLWHUDWXUH

,QIRUPDWLRQ 2YHUORDG DQG 'HFLVLRQ )DWLJXH

2QH Rl WKH PRVW SRWHQW VWUHVVRUV LQ WKH PRGHUQ GL.
VSUHDG RI RQOLQH ZHEVLWHV YLUWXDO PHQXV DQG IRRG F
DYDLODEOH FKRLFHV WR FXVWRPHUV 6&RFEDVUMPIHY WRUB IEH D
WKH SDUDGR[ RI FKRLFH WKH QRWLRQ WKDW PRUH FKRLFF
IDWLJXH DQG VWUHVV ,Q WKH IRRG DQG EHYHUDJH VHFWRU
PHQXV PDQ\ FXVWRPLOGBWL RGI RSADLBIH DPRXQW RI RQOLQH |
KDUGHU WR FKRRVH &KHUQHY HW DO GLVFRYHUHG WKD
PHQXV H[SHULHQFHG LQFUHDVHG VWUHVV DQG GLVVDWLVIDI
XQGHUWKHBPEWLRQ WKDW H[FHVVLYH UHYLHZ DQG UDWLQJ F
LW GLIILEXOW WR GHWHUPLQH FUHGLEOH VRXUFHV 7KLV R
GHWHULRUDWH VDWLVIDFWLRQ DQG JHQHUDWH D IHHOLQJ RI
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'‘DWD 6HFXULW\ DQG 3ULYDF\ &RQFHUQYV

7KH PDVV DSSOLFDWLRQ Rl WHFKQRORJ\ UHTXHVWV SHUVRQD
JHRJUDSKLF ORFDWLRQ DQG IRRG SUHIHUHQFHV IURP FXVWI
LQIRUPDWLRQ GHILQLWHO\ SURYLGHDIVHP U RWUHIEQ $ BEEBWRRQO |
H[SRVH WKH FXVWRPHU WR SULYDF\ DQG VHFXULW\ ULVNV
ULVNV VXFK DV LGHQWLW\ WKHIW GDWD EUHDFK DQG PLVX
FRQVXPHUV $Q HBEXAHSORPRORUKILY LQ PRELOH SD\PHQW V\VW}
ZKLFK RIWHQ UHTXLUH XVHUV WR VHW XS DFFRXQWV DQG VK
DQ[LHW\ PD\ RFFXU DV D UHVXOW Rl WKHLU EHOLHHWWBW WK}
DQG D FXVWRPHU XQZLOOLQJQHVV WR HQJDJH ZLWK VXFK W
&URVVOHU )XUWKHUPRUH LQVXIILFLHQW WUDQVSDUHC
SURFHVVHV FRXOG XQGHUPLQH FRQVXPHU WUXVW HYHQ IXUW

THFKQLFDO DQG 8VDELOLW\ &KDOOHQJHV

S8VDELOLW\ RI WHFKQRORJ\ LV DOVR D NH\ GULYHU RI VWUH
SHUIRUPDQFH DQG WHFKQLFDO IDXOWV FDQ GLVUXSW WUDQ\
HPSKDVL]HV WKH LPESHRQWBDQHFE &HXNIPWIXQ VFUHD WRE SURG X |
H[SHULHQFHV :KHUH WHFKQRORJ\ IDOOV EHORZ WKHVH VWDQC
EUDQG LPSUHVVLRQ DQG FRQVXPHU VDWLVIDFWLRQ 3DUDV)
VKRSSHUV ZKR IRX\QHS RMMG KD UNL RMNY RU PRELOH RUGHU DSSC
WKHLU SXUFKDVH DQG ILQG D VXEVWLWXWH 7HFKQLFDO JOL)\
RU LQFRUUHFW RUGHUV DUH OLNHO\ WR WULJJHU ZK®RHYDWH
KDYH OLPLWHG WLPH RU DYDLODELOLW\

IRVV RI +XPDQ ,QWHUDFWLRQ

'HVSLWH WKH EHQHILWY WHFKQRORJLFDO DGYDQFHPHQWYV E
SHUVRQDO LQWHUDFWLRQ ZLWK KLJK SULRULW\ DV WKH\ HQN
PD\ OHDG WR DOLHQDWLRQ GHVSDWHRHPKIDEW EHILQN WHNFRGR
DUJXH WKDW LQWHUDFWLYH UHODWLRQVKLSY DUH IXQGDPHQ
H[SHULHQFHV )RU H[DPSOH 4 BRGHH PNHLGRIAN D QJGI G/XHFCH G LUt
HPSOR\HHV UHV XMW MWXKDIWQPRQKIW SEH SHUFHLYHG DV LPSHUVI
DO ILQG FXVWRPHUV ZKR KDG FRQWDFW ZLWK HPSOR\HI
WKDQ FXVWRPHUV ZKR RQO\ XVHG WHFKQRORJ\ $GGWWLRQDC
EH FKDOOHQJLQJ IRU FXVWRPHUV WR REWDLQ DVVLVWDQFH Z
IUXVWUDWLRQ

$GMXVWPHQW WR 1HZ THFKQRORJLHV

7KH SDFH DW ZKLFK WHFKQRORJ\ HYROYHV QHFHVVLWDWHYV \
DQG SODWIRUPV $OWKRXJK \RXQJHU JHQHUDWLRQV EHLQJ
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GHYHORSPHQWY ROGHU RU OHVV WHFKQRORJLFDOO\ LQFOL
GLVSDULW\ LQ WHFKQLFDO FRPSHWHQFLHYVY ZLOO FDXVH VWU
ERPEDUGHG E\ RU OHIVGRXWA Q@ IVWHMNAKKNRO)RMK HOQOVKRL ITW WR FI
SD\PHQW PHWKRGV DQG GLIJLWDO BPQXWHPLFLEZDW WWKHF N9
FRQVXPHUV HVSHFLDOO\ WKH HOGHUO\ .LP HW DO 6 W
PD\ FDXVH IUXVWUDWLROQFDRQF\HHW LYJ WKIHUHMVRUH FUXFLDO
DFFRXQW WKH YDU\LQJ QHHGYV RI WKHLU FOLHQWHOH DQG LQ"
DFFHVVLEOH

+RZ THFKQRORJLFDO $GYDQFHPHQW ,PSDFWV &RQVXPHUV (

'LWK HYROYLQJ WHFKQRORJ\ FXVWRPHU H[SHFWDWLRQV HY
VPRRWK SHUVRQDOL]JHG H[SHULHQFH DQG TXLFN VHUYLFH\
FRQVLVWHQWO\ ,QDELOLW\ WR DFKLHYPHWXFK K LUK \H{6 WRWIQ
IRU ERWK FXVWRPHUV DQG VHUYLFH SURYLGHUV $W WKH VD
ZHE RUGHUV FUHDWH GLVVDWLVIDFWLRQ DQG IUXVWUDWLR
VHUYLFH IRXQGHG RV SBVUWRH[ISH UDHYE LLIFLIDQ $ 1B WHROXOLAQ H]DF
FXVWRPLORUHG RIIHUV FDQ RFFDVLRQDOO\ KDYH XQH[SHFWH}
XQHDV\ RU IHHO WKHLU SULYDF\ LQYDGHG LI WKH\ EHOLHYH
LRQSSURSULDWH GHJUHH $VFDU]D HW DO $FKLHYLQJ D
DOG SULYDF\ LV FULWLFDO LQ VXVWDLQLQJ FXVWRPHU WUXV!

&RSLQJ 6WUDWHJILHY DQG OLWLIJDWLRQ OHFKDQLVPYV

7R PDQDJH WKH VWUHVVRUVY OLQNHG WR WHFKQRORJ\ ZLWKLQ
WR DGRSW PHDVXUHV IRFXVHG RQ FXVWRPHU ZHOOQHVV DQC
VLPSOLI\LQJ WKH XVHU H[SHULHQRH EQ\O DRI PQ N MDKIHGHFU V|
$OVR SURYLGLQJ SHUVRQDOL]JHG PHQXV DFFRUGLQJ WR FXVV
LQIRUPDWLRQ RYHUORDG &KHUQHY HW DO YXUWKHU S
WHFKQLFDO LQIBPDYWRLYAWXMDE ZQDW\ LVVXHV *RRG LQVWUX
DFFHVVLEOH FXVWRPHU VXSSRUW FDQ KHOS FXVWRPHUV HDV
ODLQWDLQLQJ D EDODQFH EHWZHHQ WH FK QRRERPIS DG \K PV @
IQWHJUDWH GLJLWDO WRROV LQ D ZD\ WKDW DXJPHQWV EXW

&RQFOXVLRQ

7HFKQRORJLFDO LQQRYDWLRQV LQ WKH IRRG DQG EHYHUDJH
H[SHULHQFH ZLWK PRVWO\ DGYDQWDJHV LQ IRUP RI HIILFLHC
+RZHYHU VXFK DGYDQWDJHV DOVR FRPI$RMWEWQBD KB XV
FXVWRPHU H[SHULHQFH 6RPH RI WKH PDMRU LVVXHV SRLQW
LQIRUPDWLRQ RYHUORDG SULYDF\ FRQFHUQV XVDELOLW\ LV
WHFKQRORJ\ ZRX0OG EHJ GLSHFXDMWLRQE KLRRHEXVWRPHUV $V
DO UHSRUWHG WKDW D SOHWKRUD RI GLILWDO PHQXV F
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FRQVXPHUV DQG UHVXOW LQ GHFLVLRQ IDWLJXH 6LPLODUO\
SUREOHPV EHFRPH WKH PDLQ FDXVH RI DQQR\DQFH WR WKH F

7R FRPEDW WKHVH FKDOOHQJHV EXVLQHVVHV ZLOO QHHG

WHFKQRORJ\ LQWR WKHLU RSHUDWURKYGQO® GH\LVNIQWIBURY E(
WUDLQLQJ DQG VXSSRUW SURYLGHG WHRUWEH RCHTLDEKD B QWHWOD K
UHJDUGLQJ FUHGLW FDUG DQG GDWD XVH FDQ VHUYH WR LPS
HW DO DUJXH WKDW FRPSDQLHV WKDW WHQG WR IRFXV
RU VHUYLFH DUB WPRYLIG B WK FWRWRPHUV ZLWK SRVLWLYH HJ
VWULYH WR NHHS D K\KWID® WAKG BIHSWKHHQFHHPD QG SHUVRQDC
JXHVWV HQMR\ PD\ FRQWLQXH

)XWXUH UHVHDUFK VKRXOG FRQWLQXH WR H[SORUH WKH LQ
LQQRYDWLRQ DQG FRQVXPHU VDWLVIDFWLRQ SDUWLFXODUO
UHDOLW)\ GLQQRDHE ®DHG SHUVRQDOL]DVMDLRQ  YOXKIDX®ILW KOOVG W K®IC
LQGXVWBEKNVQDMN WHFKQRORJ\ FRQWLQXRXVO\ HYDOXDWHV F
%HFDXVH ZLOO DGGUHVV WKLV WLPHO\ DQG SURDFWLYHO\
WHFKQRORJ\ |FOWQWQHKSHBUWHIMWH LQ WKH UHVWDXUDQW XOW
H[SHULHQFH IRU DOO

SHIHUHQFHYV

$VFDU]D ( (EEHV 3 IHW]HU 2 %H\RQG WKH WDUJHW
UHODWLRQVKLS PDQDRKBRO®W RDBPSDNHWLQJ 5HVHDUFK

%HODQJHU ) &URVVOHU 5 ( SBULYDF\ LQ WKH GLJLW
UHVHDUFK LQ LQIRY® BWDBY¥ WVYWDOWHPV

%LWQHU 0 - %URZQ 6 OHXWHU 0 / THFKQRORJ\
-RXUQDO RI WKH $FDGHP\ RI ODUNHWLQJ 6FLHQFH

%XKDOLV ' GLOQDUWYWLRH-BFRDWLROQODQG QRZQHVYVY VHUYLI
WRXULVP DQGRARMBLW ROYWDYHO 7RXULVP ODUNHWLQJ

&KHUQHY $ %|FNHQKROW 8 *RRGPDQ - &KRLFH RY
PHWDDO\WXNVQDO RI 4RQVXPHU 3V\FKRORJ\

.LP - .LP - 'DQJ < 8QFHUWDLQW\ ULVNV DQG VWU
DPLG &29,'(YLGHQFH IUQWKHEQOWLRQDO -RXUQDO RI +RVSLWD

.LPHV 6 ( 7KH UROH RI WHFKQRORJ\ &Q UJHVOD XR Y IV
4XDUWHUO\

/IX | &DL 5 *XUVR\ 'HYHORSLQJ DQG YDOLGDWL
ZLOOLQJQHMWHUFDIDWMLRQDO -RXUQDO Rl +RVSLWDOLW)\ 0DQDJ

ORH : 6FKZHLGHO ' $ 2Q0LQH SURGXFW RSLQLR
HYROXWURGIWLQJ 6FLHQFH
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1ILHOVHQ - S8VDELOLW\ ,QWURGXFWLRQ WR XVDELOL
KWWSV ZZZ QQJURXS FR P LODWWNLREEMRAAVDER IDE MD\L W \

3DUDVXUDPDQ $ *UHZDO 7KH LP S DWDAOCRR DVOHW K Q R
FKDLQ $ UHVHIRWFUKQDODHRIGWKH $FDGHP\ Rl ODUNHWLQJ 6FLHQ
6FKZDUW] % 7KH SDUDGR[ Rl FKRLFH :K\ PRUH LV OHV
6PLWK + - 'LQHY 7 X+ ,QIRUPDWLRQ SULYDF\ UH\

0,6 4XDUWHUO\
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SUREOHPV DQG &KDOOHQUHWUBDFUIBQE\XULVFBBRWIGHQJ 6HUY
6KDULQJ (FRQRP\ SODWIRUPV LQ WKH 7RXULVP DQG +RVSLWD

%DUGOV &DPi DQG ,EUDKUOP &UIFGO

LVWDQEXO 8QLYHUVLW\ ,QVWLWXWH RI 6RFLDO 6FLHQFHV 'F
7+ UtNH
OHSDUWPHQW RI 7TRXULVP ODQDJHPHQW )DFXOMMDRIECFRQRP
7«UNL\H

$SEVWUDFW

3XUSRNKHY VWXG\ DLPVSWHRE O H K DIDQOEBHSHH IBREE BIRW UH SUHQH X U
SURY L GHDYL F MWKRIU HORQ REBODWIRQPWKH WRXULVP DQG KRVSL
LQGXVWU\

BWXG\ GHVLJQ PHWKRTRR OR YHD®S B/ B IFK DD0Q0I0 6 BISPER UR
HQOWUHS USH RMXGHMQY L F HWK\RQU HORQRBADWIRQPWKH 7 + LQGXVW
AXDOLWDWLYH GDWD ZDV FROOHFWHG E\ LQWHUYLHZLQJ IL
SXUSRVHIXO VDPSOLQW PHRMNIOREH @D LMHWPHUYLHZ IRUP ZDV XVH
ZDV DQDO\HG XVLQJ WKH WKHPDWLF DQDO\VLV PHWKRG

5HVXOKW WKHPDWLF DQDO\VLV UHYHDOV SUREKH P\D IZQWXKL B KE
SUREOHPV ZtWK SODWIRUPRMW JDQG SDHRIBMEHF K DIDDE @ ISV E \
PLF BE®RW U H S SHRYDBHIMYIL F\W AR Q HFRIQ RP\D W IRQY RWKH 7 + LQG XV W L

2ULJLQDOLMLYDONWHG! FRQWULEXWHY VLIJQLILFDQWO\ WR WK
WKH SUREOHPY DQG FKDOOHBQMW HRFRG D XHWU IS G RRALBILIURY F
HFRQRP\ SODWIRUPV LQ WKH WRXULVP DQG KRDOLMWDBUWQEQ
SUHVHQWYV DNERZ\® MNGKIH LVVXHV HQTER X 8 B/HWGIEXEWPAKER BSURY L
ODUJH VKDULQJ HFRQRP\ DFWRUV $LUEQE 8EHU HWF RQ W

H\ZRUGBKDULQJ (FRQRP\ 7RXULVP 6KDULQJ (FRQRP\ (Q
(QWUHSUHQHXUVKLS (QWUHSUHQHXUVKLS &KDOOHQJHV

, QWURGXFWLRQ

7KHUH DUH YDULRXV HQWUHSUHQHXULDO FK BIQ@HMIHIH QM XZ
BWXGLHV RQ HOQWUHSUHQHXUVKLS FKDOOHQJH ¥ DINDOW KHHW 6D OF
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.DUOVVRQ HW®S®RU 7XFNHX OF1DPDUD S5XLOLQ .
7XVV\DGLDK 7XVV\DGLDK 3DUN = EKHDWRIH X @ HMO

KRZHYHU WR WKH EHVW RI DXWKRUV NQRZOHGJH QR V
FKDOOIDE BIEPER BIRW U H S LSH R HIXGHMIL F MMKGHRED DW IRQ PWKH 7 +
LOQGXYWVHG RQ WKLV JDS WKLV SUHOLPLQDU\ WKDXE] HOQLPHG
IDFHEG PLAWRNVUHSUHQHXUNHRBHUQWNEIOH TG LQGXVWU\ WR FR
OLWHUDWXUH ,Q WKLV GLBHRWQRPV \Z KWK HX-DLQVWEHRE® H F
DQG OHJDO FXDWHO WBIYH\DOHG UHJDUGKQD OWRFEHSURE ®HPVRD
HQWUHSUHQHXUV

OHWKRGRORJ\

7R JDLQGIHEW® XQGHUVWDQGLGXK RO Q/BKGIHESVREFODRP ¥V HISQG Q H X |
URYLGLOULFMMGRE DWIRQPWKH 7 + LQGXVWU\ EHFDXVH RI W
IUDPHZRUN WS R EB B 6AK IDOEDF HEWPEF BRWUH S U K@HE U W K H
SXUSRVLYH VDPSOLQJ PHWKR BKURX JXHBRHSRVSIS KA PHDKRG V
ZHUH UHDFKHG WKURXJK WKH RQOtQH FROODERUDWtRQ SODYV
SUHOtPtQDU\ QDWXUH WKtV VWXG\ tQFOXGHBP\DW VP ®/XM HG
LQWHUYLHZV ZLWK ILYH KRVWY RSHUDWLQJ RQ WKH $LUEQE ¢
DQG YLGHR FDOOV DQG WUDQVFULEHG YHUEDWLRWHUWYLO®WH
GDWD ZHUH DQDO\]HG XVLQJ WKH WKHPDWLF DQDO\VLV PH
SDUWLFLSDQWY ZHUH VHOHFWLYHO\ FRGHG %UDXQ &ODUI
RULJLQDO LQWHUYLHZ WUDQVFULSWV ZHUH XVHG WR LQFUHD
WKH ILQGLQJV (OR .\QJIV

7TDEOBIURILOHYV RI SBDUWLFLSDQWYV

3DUWL 6H[ [ $JH oDUL] (GXFDWL| 3URIHVVLRJ 6KDULQJ
QW 6WDW /HYHO (FRQRP\
$SFWLYLW,
3 0DO ODUU| %DFKHOF OHFKDQLFD( $LUEQE +
'"HJUHH | (QJLQHHU
3 ‘RPO ODUU| %DFKHOH %DQNHU $LUEQE A
Q '"HJUHH
3 0DO 6LQJ{ %DFKHOF 3RRO &R| $SLUEQE +4
'"HJUHH | 2ZQHU
3 ‘RPO ODUU| %DFKHOH 5SHWLUHG $LUEQE A
Q '"HJUHH
3 0DO 6LQJ{ %DFKHOF 7R XWP $LUEQE A
'"HJUHH
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SHVXOWYV
$V D UHVXOW RI WKH WKHPDWtF DQDOWHKWP WX WHHPH PDHQ WKHF
JWIXUHKHPH DQOI&KHBREYV

Problems and Challenges

Problems with Guests Legal Challenges

Problems with Platforms

Cleanliness, Airbnb Law,
Non-compliance with Rules, Uncertainty of VAT Rates,
False Statement Uncertainty of Company Status

Customer Bias,
Lack of Transparency

SUREOHPV ZLWK *XHVWYV

=KDQJ HW DO UHY HHERAOAHGH SWKHDQWH DY VPLE URKH 6( HPRWL]
JXHVW UHYLHZV 7KLV VWXG\ UHYHDOHG WKDW XQOLNH WKH
WKH PHEWRHSUHQHXUYVHKDRDW VMIIHPERANIURH QW SUREOHPV ZL
FOHDQOLBRNSOIKIRYFH ZLWK UXOHV DQG IDOVH VWDWHPHQ
SBDUWLFLSDQWYV VWDWHG WKDW WKH\ KDG SUBREWHRWHGLWKH
IROORZLQJ RQ WKLV LVVXH

, KDG D SUREOHP ZLWK WKH JXHVWYV |, KDG IRXWUVRIIOHGPD C
IHPDOH JXHVW ZLWK WKUHH FKLOGUHQ 7KH\ OHIW LW YHU\ P

SDUWLFLSDQWNDD/N YR RBMCHVPANKG/ HG E\ WKH JXHVWY QWRI/'WRGOR
WKH IROORZLQJ RQ WKLV LVVXH

$OWKRXIK ZH ZURWH RQ RXU $LUEQE SURILOH WKD¥#FH®RLVH
SUREOHWAVLPHY GXH WR JXHVWYV PDNLQJ QRLVH DIWHU PLGQLJ
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SDUWLFLSDQWY VWDWHG WKDW 3V KM DXYWHNONW KPHD CR-O MROAMH Y W

, KDYH KDG D IHZ SUREOHPV WKHUH GXH WR FRPPXQLFDWI
UHJDUGLQD AKHFFMY , HQFRXQWRBHN® KOHGBXWYKW KRRWVBEDE\ IDOVI
ZDV GLUW\ GHVSLWH LW EHLQJ VSRWOHVV WR JHW D UHIXQC

SUREOHPV ZLWK 3ODWIRUPYV

$OWKRXJK WKHUH ZHUH QR FKDOOHQJHV UHODWHG WR SODYV
HQWUHSUHQHXUVKtS VWDJH $OUDZDGtHK $OUDZDGtHK

7XVV\DGtDK 3DUN =KDQJ HW DODW P +FQIRKWW S/AMNHXEGH XUWHY |
YDUtRXV SUREOHPV FXVWRPHU EtDV DQG ODFN RI WUDQVS
HOQWUHSUHQHXUV 7KH RStQtRQV RI SDUWtFtSDQWYV ZKR KDYH

$0UEQE GRHV QRW VWDQG EHKGQG WKH KRVW 0Q DQ\ zD\ ,W
3

$OUEQE V FRPPOUVVIRQ UDWHYV DUH QRW IXOO\ WUDQVSDUHQ
ZKHQ WKH FXVWRPHU FRPHV WR WKH SD\PHQW VFUHHQ 0W V
3

$OUEQE UHIXQGV WKH JXHVW 01 WKH\ FRPSODOQ IRU DQ
UHSUHVHQWDWUOYHY DFFHSW WKH FXVWRPHU V VWDWHPHQW
WKH UHPDUOQUGQJ DPRXQW WR WKH KRVW DWBJBHBEDOW\ 7KH\

/IHIDO &KDOOHQJIHV

$OUDZDGLHK $0OUDZDGLHK DQG +DMORKB®OBI@HHNQ UH
LPSRUWDQW REVWDFOH IRU HQWUHSUH QH{XTR/LVQVW K B \ HIOIAY BiH
WKDW HPQWWHR S U H DHHAEY KRR O H@® MIKH HQWUHSUHQBRMEKLS
GLIIHUHFWDOWINWIEYE ODZ XQFHUWDLQW\ RI 9$7 UDWHV D
VWDWXV DIWHU EHFRRHQSDHQW. B HSDE WM K RS0 QBREMD & R X W
DUH DV IROORZV

, DVNHG D WD[ RIILFH DQG WKH\ WROG PH ,Q VKRUW WK
WRXULVP EXVLQHVV ZK\ GRQ W ZH SDB 9$7 LQVWHDG RI

5HJDUGLQJ WKH $LUEQE ODZ JHWWLQJ SHUPLVVLRQ IURP DO
EH EXLOW LV YHU\ GLIILFXOW

7KH 7D[ 21ILFH vD\V ZH KDYH WR SD\ 97 +RZHYHU KRWH
VHH XV DV D FRPPHUFLDO EXVLQHVV ZK\ GR WKH\ ZDQW XV
VKDUR"
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&RQFOXVtRQ

0DQ\ VWXGtHV KDYH EHHQFKBQGMKNOWHNG HREBM@BHSHUHQHXUV
HQWUHSUHQHXUVKtSKBEBYHUtQWW K HSFEEEIDHPYJI HD\Q GPER G E\
HOW U H S LSH R HIXSIVDYIL F MMGHRED DW IRQ PWKH 7 + KQ® XEWHD tJQRUH
7KHUHIRUH WKtV VWXG\ PDGH D VtJQtItFDQW FRREIHE X WRQ
FKDOOHQJHPMAMHRHGUENS UHQH X UV

YXUWKHUPRUH WKtV VWXG\ DERMRWSWR ¥t G B REOQHAAZROING GHD F H C
PtFHHOWUHSUHQHXUV VHUYtQJ RQ W ®&RSY RWIRQY RHKUERD/EtQ/ HU Yt
HYHU\ VWXG\ WKHUH DUH OtPtWDWtRQV WR WK t¥ KD\ Q68 HUF
IDFIEG $tUEQE KRVWYV VHUYtQJ RQ WKH $tUFKQD GRIQBHFRIRP W |
HQWUHSUHQHXUV VHUYtQJ RQ SODWIRUPW KRGSXBIW | RQK MK HW K H
7 + WUDQVSRUWDWtROD QRR® DXQUIVEMYNUGDQFH FRXOG QRW

SHIHUHQFHYV

$OUDZDStHK$OUDZDEStHK ([SORUtQJ HQWUHSUHQHXUVKLtS
DFFRPPRGBWWRQ (PStUtFDO HYtGHQFH7RRWPIUVPRIDYHOCRQMDJI F

SHUVSHFWtYHV KWWSV GRt RUJ M WPS

%UDXQ 9 &ODUNH 9 7KHPDWtF DQDO\VtV ,Q + &RRS

PHWKRGV tQ SVI\FKRO®RHUIFH Q 3VI\FKRORJIFDO $VVRFIUDWGORQ

(OR 6.\QJIV+ 7KH TXDOLWDWLYHRRKRBQWG (RW DEXNMDMFHE 1 X L
+ WBW GRL RUJ M [

.DSRRU BXFNHU & +RZ GR SODWIRUP SDUWtFtSDQWV U

$QDO\WVtV RBIKID BtGH 3SODWIRUR[8MtQP HDQMWKDIWWHWUtHYHG IURP

.DUOVVRQ / .HPSRORDEDW$ 60D\, VOHHS tQ \RXU EHG" *HWW
WR ERRQ@DOV RI 7TRXUOVP 5HVHDUFK

[tX < 'RUG RI PRXWK IRU PRYtHV tWV G\QDPRRV @D tP S
RIODUWNIQJ  +
OF1IDPDUD % NBEDOE UM DW-RXNURD®MFRI 7THOHFRPPXQQOF]

+0JK THFKQRORJ\ =
1tFN +DMOtQD % D\GDURMD TYtVDU 'tJtWDO 3DJHV,661

7XVV\DGtDK ,3$5Q H[SORUDWRU\ VWXG\ RQ GUtYHUV DQG C
FRQVXPSWtRQ tQ WUDYHO ,Q 7XVV\DGtDK , ,QYHUVtQt $
7HEKQRORJtHV6 B8 IR IHUST R KD P

7XVV\DGtDRDUN 6 :KHQ JXHVWV WUXVW KRVWV IRU WKHtU Z
WUXVW tQ WKH VARXWIIQIPHPRQRBMHP HQW
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OHUPHXOH@HHJHUV ' 7UtHG DQG WHVWHG WKH tPSDFW RI F
FRQVXPHU FR QR X&HRD\E RN W +

'DQJ 5XtOtQ -tDQJ :tQ YR®DOIQUV HQWEHMSIUtVHY DFFR )
GHFtWIRN(QJ 7UDGH IDtU
—KDDJ%XITXtQX& $ TXDOtWDWtYH tQYHVWtJDWtRQ RI PtFU

VKDUtQJ HFERDHRPODWIRQDO -RXUQDO RI +RVSOWDOGW\ 0DQDJ
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7KH 8VH RI $UWLtItFtDO ,QWHOOtJHQFH $SSOtFDWtRQV t

10KDQ 8+XU
,VWDQEXO 1tGDQWD (CH8QUWHRINOWA R X ORIXVUtVP ODQDJHP]

$SEVWUDFW

SXUSRX#HY VWXG\ HISORUHV WKH XVH RI DUWLtItFtDO tQWHOO1tJ
D SDUWtFXODU IRFXV RQ WKHtU UROH tQ WRXUtVP HGXFDW
tQFUHDVtQJO\ SUHYDOHQW KRZHYHU WEKHWN DSBHGO3FDMWURQW
HGXFDWtRQ DQG UHVHDUFK

BWXG\ '"HV0JQ OHWKRGRAORJ HBISDRBPEKY EDVHG RQ VHFRQGDU
OtWHUDWXUH UHYtHZ ,W VI\QWKHVt]HV 1tQGtQJV IURP SUtPD
RYHUYtHZ RI $, DSSOtFDWtRQV tQ HGXFDWtRQ 7KH VWXG\ ZDV
RQ $Q® H[DPtQtQJ UHFHQW WHFKQRORJtFDO DGYDQFHPHQWV

SHVX®WADQ SURFHVV HGXFDWtRQDO SV\FKRORJtFDO DQG VR
ERWK VWXGHQWY DQG HGXFDWRUV $, DSSOtFDWtRQV HQKDC
VWUHDPOtQtQJ WDVNV DQG tPSURYtQJ ®OWHHD WR Q@HRRVOFRRASH'
WKH\ tQFUHDVtQJO\ DGRSW $, WHFKQRORJtHV WR DWWUDFW \
,Q WRXUtVP HGXFDWtRQ SUDFWtFDO WUDtQtQJ tV HVVHQW!D
PD\ FUHDWH WtRHNV PRIQDIBGIREIJHY IRU VWXGHQWYV $, DSSO
DFDGHPtFDOO\ E\ RIITHUtQJ SHUVRQDOt]HG OHDUQtQJ DQG IOH

2U0J0QDO UMWKNHIDHD X OtPtWHG UHVHDUFK RQ $, tQ WRXUtVP F
YDOXDEOH FRQWUtEXWtRQ WR WKH OtWHUDWXUH %\ SURYt(
HGXFDWtRQ WKtV UHVHDUFK KHOSV EUtGJH WKH JDS DQG VX!

H\ZRULMVtItFtDO ,QWHOOtJHQFH tQ (GXFDWtRQ (GXFDWtRQDC
,QWURGXFWtRQ

7TKHUH tV DQ RStQtRQ WKDW WKH ItUVW VFtHQWLtItF GtVFXVVtR
ZDV PDGH E\ $0DQ 7XUtQJ 7XUtQJ +H UDtVHG WKH TXHV\
7XUtQJ GtVFXVVHG WKH FRQFHSWURIDIGWWtIKAtBOGt QR WOWCSHHQ |
EH GRQH WR DFKtHYH DUWtItFtDO tQWHOOtJHQFH 1HZHOO D
FUHDWtQJ D FRPSXWHU SURJUDP ZtWK JHQHUDO tQWHOOtJH!
tQWHOOtJHQFH ZDVORDWWKI\YVB® WKH 'DUWPRXWK &RQIHUF
TUDQVIRUPDWtRQ 2IItFH

$OJRUtWKPV XVHG tQ FRPSXWHUV ZHUH GHYHORSHG tQ WKH
ZHUH EXtOW WR PtPtF KXPDQ tQWHOOtJHQFH DFFRUGtQJ WR V
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GHItQHG DV WKH VFtHQFH DQG HQJtQHHUtQJ RI PDNtQJ VPDU

+RZHYHU WKHUH tV QR ZtGHO\ DFFHSWHG GHItQtWtRQ 7
XVHG tQ GtIIHUHQW ZD\V tQ YDUtRXV DH®GYFtDIOHtQMWGRIHDD DF
tQFOXGHV OHDUQtQJ DQG SHUIRUPtQJ FRJQtWtYH WDVNV ZtW
QHWZRUNV PDFKtQH OHDUQtQJ DQG QDWXUDO ODQJXDJH SU

ODFKtQH OHDUQtQJ DQG DUWLtItFtDO tQWHOOtJHQFH DUH UHOI
WR D PHWKRG ZKHUH D FRPSXWHU OHDUQV IURP WKH GDWD
WKH FRPSXWHU WR KDYH DUWtItF tOIDQ 60 WW GGOHtItQOQIBHD ¥, WRE
FRPSXWHU RU D URERW FRQWUROOHG E\ D FRPSXWHU WR SHU
EHtQJV 7KH WHUP DUWLtItFtDO tQWHOOtJHQ®H t VH R WHK® HAWR VX
UHDVRQtQJ GXQGHOMDIDQtQJ IURP SDVW H[SHUtHQFHV DQG
FRPSXWHUV &RSHODQG

7R H[SODtQ DUWLtItFtDO tQWHOOtJHQFH tQ WKH WRXUtVP VHF\
,QQRYDWtRQV WKHRU\ 'HYHORSHG E\ 5RJHUV WKH 't X
ItYH FKDUDFWHUtVWtFV tQ WKH DGRBX\WUR(P NIHG WR W HRKHMRHO RK
DUH FRPSDWtEtOtW\ FRPSOH[tW)\ UHODWtYH DGYDQWDJH

'"HYtFHV ZtWK $, VtPSOtI\ SHRSOH V OtYHV ZtWK WKH GDWD WK
SURJUDPV $, tV XVHG tQ tPDJH SURFHVVtQJ DSSOtFDWtRQV V.
SKRWRV RQ VRFtDO QHWZR UN VW M) Q \WMKNHHV EFK RRADRI D QIEQ Gt G H ] W
YRtFH SURFHVVtQJ WDVNV OtNH YRtFH DVVtVWDQWY UHVSRQ
VSHHFK WR WH[W DQG WH[W WR VSHHFK $, HQDEOHV WUDOQ\
VRIWZDUH QtGHWH[W SURFHVVtQJ DSSOtFDWtRQV ,W tV DOVR
DGYHUWtVHPHQWY PXVtF DQG FDPSDtJQ UHFRPPHQGDWtRQ
JDPH HQJtQHV SHUIRUPDQFH HYDOXDWtRQ DQGWSRQtR®RtF

VXSSRUWtQB XBIWP® KSSOtFDWtRQV DQG DXWRQRPRXV YHKtF(
IUDXG GHWHFWtRQ GDPDJH PDQDJHPHQW F\EHUVHFXUtW\ D
7UDQVIRUPDWtRQ 2IItFH U HDE SO RFDVH RQEDKDY B tYGIW HQ |
DV WKURXJK VPDUWSKRQHV *RRJOH DSSOtFDWtRQV VPDUW
DGGtWtRQ WR EHtQJ XVHG tQ PDQ\ VHFWRUV WR tPSURYH XVH
tV DOVR EHFRPHQE 2@ MAKSH 1tHOG RI HGXFDWtRQ 1J HW DO

7KH UHVHDUFK tV EDVHG RQ VHFRQGDU\ GDWD 6WXGtHV FRQ
7KH UHVHDUFK tQ SUtPDU\ VRXUFHV tV VXPPDUt]HG 2NXPXuU
UHVHDUFKHG DQG UHFHQW GHYHORSPHKMQ  HDAIIQHHGIHO G R

IXENtQ HW DO VWDWHG WKDW $, FDQ EH DGDSWHG WR
RFFXUV E\ SURYtGtQJ SHUVRQDOt]JHG HGXFDWtRQ $O0WOQSXO
OHDUQtQJ HQYtURQPHQWY WRJHWKHWtROWK BSZWHHFNQ HMW RD O7
KtJKOtJKWHG tWV XVH tQ JUDGtQJ DQG DFFHVVtQJ PDWHUtDO
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SURGXFtQJ ZUtWWHQ FRQWHQW ZKtOH 6NDYURQVND\D HW LC
JUDPPDU FKHENYV

7KHUH DUH VWXGtHV tQ WKH OtWHUDWXUH RQ WKH XVH RI DL
.000u H[SORUHG WKH SXUSRVHV RI XVtQJ $, WR GHYHOR.
IRFXVHG RQ WKH DSSOtFDWtRQ RVBKR® QWK HRRXIUMW OOXP RI
ZKHUH $, VKRXOG VWDUW tQ HGXFDWtRQ DQG WHDFKtQJ $

FRQWUtEXWtRQV WR HGXFDWtRQ <DQJ KtJKOtJKWHG WK
DQG +RRYHU H VRXGDH®R WOKWtRQ EHWZHHQ SURFHVVRUV DQ
HW DO ZRUNHG RQ KRZ XHYFHHIIMWQ HN GV KRXQ GG K DJCHV $W
TRXUHW]N\ HW DO HISODtQHGXWBEBWtBEROMHOBI| tVFU QXD/H tQ
+DR GtVFXVVHG WKH UDStG tPSDFW RI $, tQ WHDFKtQJ D¢
HW DO DGGUHVVHG HWKtFDO tVVXHV tQ WKH XVH RI $,

$FFRUGtQJ WR WKH ItQGtQJV IURP VWXGtHV tQ WKH OtWHUDW
DQDO\]tQJ EtJ GDWD DQG FDQ DVVtVW tQ DQDO\]tQJ GDWD IUF
WKURXJK WKH ,QWHUQHW RI 7KVQWUXG i$ Q WIVQ DEIORWKIHO X QCH Q V
ZtWK YtUWXDO UHDOtW\ 3URYtGtQJ HGXFDWtRQ UHODWHG W
FRQWUtEXWH WR VWXGHQWY DFDGHPtF GHYHORSPHQW 7K1
DSSOtFDWtRQVD@GCHGKWBWPRQH WKHtU SRWHQWtDO FRQWUtE
tGHQWtI\tQJ WKH HIIHFWV RI $, DSSOtFDWtRQV RQ WKH WRXU
VWXG\ ZtOO FRQWUtEXWH WR WKH OtWHUDWXUH

$UWLtItFtDO ,QWHOOtJHQFH tQ (GXFDWtRQ

7KH XVH RI DUWtItFtDO tQWHOOtJHQFH $, tQ HGXFDWtRQ tV D
VFtHQFHV 5HVHDUFK RQ $, tQ HGXFDWtRQ GDWHV EDFN DE
WHFKQRORJtHV DUH FRQVtGHUHG VtQQtMRBEQW ®HYGH OR SHRHQ W
UHSRUWV E\ (GXFDXVH SUHGtFWHG WKDW $, XVH tQ HGXFDW't
SHGDJRJtFDO EHQHItWYV RI $, IRU VXSSRUWtQJ VWXGHQWYV W
SUDFWtFHV DQG FOULDABEAKWWDt@ DUYQ %RQG *RXYHUQHX!

,Q RQOtQH FRRAMWWHWG $JRERWYV H[SODtQtQJ OHVVRQV WR VWXC
HGXFDWRUV $, DSSOtFDWtRQV PD\ FDXVH ZRUUtHV DERXW G

HPSKDVt]JHG WKH tPSRUWDQFH RF K W&RPBD®WSHID\F ¥ CFQH \8
PDQ\ WDVNV DV tI WKNH KOYGHHKXRMMDPR GtQJ DQG tQWXtWtRQ +
PD\ DSSHDU WR UHDVRQ OtNH KXPDQV ZKtOH FRPSOHWtQJ
FRPSUHKHQVtRQ RU DZDUHQHVV

tWK $, tw tv SRVVtEOH WR FUHDWH tQWHOOtJHQFH DW D K:
FKDQJHV tQ SHRSOH V OtYHV 7KH DEtOtWtHV WKDW FRPSXWH
WKH\ FRXOG WKUHDWHQ KXPDQ IUHHGRP DQG DXWRQRP\ 5XV
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7KH SUtPDU\ JRDO RI XVtQJ DUWLtItFtDO tQWHOOtJHQFH tQ HG»
UHODWHG WR HGXFDWtRQDO SV\FKRORJtFDO DQG VRFtDO tQ
DUH DIIHEWHG E\ WHFKQRE®RDR Pt% VORKIOO RV t ¥ RES$ RYFHWURIGY
FRPSXWHUV tQWH ODRMW XEtQUNVKHPDQWK $,( SUHFtVH FDOFXOTL
WR HQDEOH WKH PRVW HIIHFWtYH OHDUQtQJ /XFNtQ HW DO
FRIQtWtRQ FDQ SHUQBUPUBREDHOIQWDVNY 7KH tPDJH FDWHJRU
$,( tQWR WKUH b PDHQ DPHHDIVHUOHU't

6WXGHHQOWHUHG $, (

x $GDSWV OHDUQtQJ PDWHUtDOV WR VWXGHQWY QHHGV
X ,GHQWtItHVY VWXGHQWY VWUHQJWKVY ZHDNQHVVHV DQG
x 3URYtGHV IHHGEDFN
x )DFtOtWDWHVY FROODERUDWtRQ DPRQJ VWXGHQWYV
THDFRHMQWHUHG $,(

Xx $XWRPDWHV WDVNV

x 3URYtGHV tQIRUPDWtRQ RQ VWXGHQW DQG FODVV SURJUF

X 6XSSRUWV tQQRYDWtRQ DQG H[SHUtPHQWDWtRQ
(GXFDWtRQ&HQWHRHG $,(

$VVIVWV tPBNFRQVtRQ
)DFtOtWDWHV GDWD VKDUtQJ
,GHQWtItHV GHItFtHQFtHV
ODQDJHV VFKHGXOHYV

X 6XSSRUWV HYDOXDWtRQ
%DNHU HW DO V HDQW\HHGU W& C3W t @ WHKGSHFDW tRQ $,( DSSO
SHUVRQDOt]JHG DQG GtIIHUHQWtDWHG 7KHVH DSSOtFDWtF
HQJDJtQJ DQG FXVWRPt]JHG OHDUQtQJWPNMWKNGHD@®WY $YWBBQ
ZHDNQHVVHV KHOStQJ WKHP RYHUFRPH WKHtU GHItFtHQFtH
$GGtWtRQDOO\ tW SURYtGHV IHHGEDFN WR VXSSRUW OHDUQt

X X X X

$, tQ HGXFDWtRQ $,( HQKDQFHV WKH WHDFKHU V UROH E\ D
ZtWK JuDGtQJ SODJtDUtVP GHWHFWtRQ IHHGEDFN DQG DGP
$, DOORZV WHDFKHUV WR WUDFN ERRIKIADNDHY BDW D OQGtYtG XL

$, tQ HGXFDWtRQ $,( EHQHItWYV ERWK HGXFDWtRQ V\VWHP L
"tWK $,( VFKRROV FDQ VKDUH tQIRUPDWtRQ DQG XSGDWHV D
GtVWUtEXWHG W B DXOHUtEWARW XWtRQV

$, tQ HGXFDWtRQ $,( DtPV WR DGGUHVY DOO DVSHFWV RI
PDFKtQHV WR XVH ODQJXDJH IRUP FRQFHSWV5tBRQWSHUQ BWUNU
7TKHUH DUH YDUtRXV VWXGtHV tQ WKH OtWHUDWXUH UHO
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gUOHU DQG .000u UHVHDUFKHG WKH UROH RI $, tQ VWXG
$, HQDEOHV SHUVRQDOt]JHG OHDUQtQJ tPSURYHV DFDGHPtF
HITHFWtY H OHKODU@Q MHIOIDQG KHOSYV WHDFKHUV VDYH WtPH

&KtX VWXGtHG $, tQWHXUDMWERQDIQWR tGHQWLtItHG NH\ ¢
tQFOXGtQJ $, NQRZOHGJH FROQWHQW SURWKGHOW YOI IS B DR
DSSOtFDWtRQ IOH[tEtOtW\

'RQJ HW DO GtVFXVVHG KRZ $, FDQ HQFRXUDJH VWXGHQ

$UVODQ DQG .-UGDW H[SORUHG $, DSSOtFDWtRQV tQ HI[S
DQDO\VtV DQG HGXFDWtRQ IRU VSHFtDO QHHGV FKtOGUHQ

<DQJ DQG 7RXUHW]N\ HW DO HIG[OPD QHIBQ$ D@ G R®W tQ
tQWR QHZ FXUUtFXOD

1HOVRQ DQG +RRYHU VWXGtHG $, FROODERUDW!tRQ ZtWK
*DUUHWW HW DO DQRDO\]HG KRZ XQtYHUVtWtHVY FRQWUtE

+DR GtVFXVVHG WKH UDStG tPSDFW RI $, tQ WHDFKtQJ DC
VWXG\ KH PHQWtRQHG WKDW VWXGHQWY IROORZHG OHVVRQ
XVtQJ KHDGSKRQHV tQ WKH VFKRRO KH XVHG DV DQ H[DPSOH

(DWRQ HW DO HPSKDVt]JHG WKH HWKtFDO XVH RI $, 7K
VKRXOG EHQHItW IURP &, V tQWHUGtVFtSOtQDU\ XVH 7KH\ KtJ
WR JHW WKH PD[tPXP EHQHItW IURP tW

$UWLItFtDO ,QWHOOtJHQFH tQ 7RXUtVP (GXFDWtRQ

7KH EHQHItWY EURXJKW E\ WHFKQRORJ\ KDYH EHFRPH tPSRL
HGXFDWtRQ 6RIWZDUH WKDW FEQ @ [[SHHQS HQFXGAKQ /N O BIOQU R DQ.
FUHDWH SODQV DtPHG DW tQFUHDVtQJHVWH\GKH QWD S O DM
OHDUQtQJ PHWKRGYV HQKDQFH VWXGHQWY NQRZOHGJH DQG [
VWXGHQWY G\QDPtFDOO\ tQ HGXFDWtRQ tW PRYHV WKHP DZD\
'HYHORSPHQWYV Y@FWHFK QRQQNtQJ PDFKtQHYVY DQG DUWtI
FDXVHG FKDQJHV tQ WKH HGXFDWtRQ V\VWHP &KRZ
H[SHFWDWtRQV KDYH FKDQJHG DQG WKH\ DUH QRZ VHHNtQJ ¢
KDYH tQF X)RYHGVtWtHV KDYH WUtHG WR FRPSHWH DQG tPSU
GHYHORSHG WKHtU HGXFDWtRQ V\WWHPV E\ EHQHItWtQJ IURP

1P66UU+6IX2 2 U \U\ 1 +iXUe:Uliée 206U+06iX2 2 aUeaejeU 2\edifU: UX6+... 2 U:2L
X 12 «6\UI27UIT$j\e\UTieiUUIeedX2\U:2U e\U:«2UUXI\UBX\'...AaUQOQRYR
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BWXG\tQJ WRXUtVP DW YRFDWtRQDO VFKRROV DQG XQtYHUVtW
WKH JURZWK RI D FRXQWU\ V WRXUtVP tQGXVWU\ .UXVV

VWXGHQWY JDtQ H[SHUtHQFH DQG %QWGHUVWDQGREZKMHQ GXQY
GtIItFXOWtHV PD\ IRUFH VW/{RGHDK\® HWRWZRBUNY BEDUKNMY FDQ F
DEVHQWHHtVP DQG WtPH PDQDJHPHQW FKDOOHQJHV /tWWOH

6tQFH WRXUtVFEEDWBGYHUXFW U\ OHDUQtQJ RQ WKH MRE KHO!
DSSO\ WKHtU HGXFDWtRQ tQ UHDO OtIH +RZHYHU ZRUNtQJ Z
IRFXV RQ FODVVHV 1HZ WHFKQRGORYIEHVtQVMIKFD W SRIQV t$t,FEt DBD
VWXGHQWY DFDGHPtF VXFFHVV E\ RITHUtQJ SHUVRQDOt]J]HG O
VA\VWHPV

$V WHFKQRORJ\ DGYDQFHV HGXFDWtRQDO tQVWtWXWtRQV KD
,R7 VtPXODWtRQV ' PRGHOtQJ DUWLtItFtDO DQG YHUWtFD
F\EHUVHFXUtW\ QHWZRUNV YtUWXDO $5HDDOW\ URE R WXV H G W/
PREtOH GHYtFHV VRFtDO PHGtD FRPPXQtFDWtRQ DQG RQOtQF
HGXFDWtRQ $YJHOt HW DO

OHWKRGRORJ\

7KH UHVHDUFK ZDV FRQGXFWHG E\ FRPStOtQJ VHFRQGDU\ GD
SHUVSHFWtYH RQ D WRStF E\ DQDO\][tQJ SUHYtRXV UHVHDUF
UHVHDUFKHU GRHV QRW SUHVHQW RUtJtQDHt\GDMPD BKWH Bl
'DWDPtQtQJ

,Q WKtV VWXG\ OtWHUDWXUH ZDV UHYtHZHG EDVHG RQ WKH
HGXFDWtRQ

SHVXOWYV

,Q WKH GtJtWRDODHDHEG PSSOtFDWtRQV DUH EHFRPtQJ SDUW RI
DUH UHODWtYHO\ IHZ VWXGtHV tQ WKH OtWHUDWXUH RQ WK
DUWLtItFtDO tQWHOOtJHQFH

lvanov and Soliman (2023) stated that ChatGPT can enhance tourism education and should be
integrated into the learning process. ChatGPT can reject inappropriate requests, generate
responses, and track users' previous searches. Although the accuracyintdritgtion is
sometimes debated, ChatGPT is a twaging tool. Tourism students can use it to support their
research on specific topics (Anders, 2022).

Skavronskaya et al. (2023) researched the academic effects of ChatGPT. They found it useful for
case studies, exploring specific topics, and working on projects. However, they also emphasized
the importance of considering ethical issues.
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$YIJHOt HW DO UHVHDUFKHG WKH UROH RI $, tQ WRXUtVP
tQ vPBOO/VV VHPtQDUV VRFtDO PHGtD tQWHJUDWtRQ DQG RQ!
IRU VWXGHQWY WR EH GVUBDWHHFE QRWR IRMWWtQJ

+RZHYHU WKH\ DOVR SRtQWHG RXWH WH DHMP I QDWW R XERWPP X\QH
WHDPZRUN DQG FXVWRPHUS$UDQBWUREWRWIEHP BQORHDRHQW F
RYHUVKDGRZ KXPDQ VNtOOV

&RQFOXVtRQ

The concept of "artificial intelligence" emerged for computers that, by adapting Hikewgic,

the ability to draw conclusions from past experiences, and generalize, can evaluate data recorded
in their memory through machine learning (Copeland, 2023)pdlications have started being

used in education, and adaptive, personalized learning technologies are becoming more
widespread. While there are studies in the literature on Al and Al applications in tourism, research
on the use of artificial intelligex® in tourism education is relatively limited. Artificial Intelligence

in Education (AIE) is used to assess how students are affected psychologically, educationally, and
socially. AIE applications help determine materials based on the student's neetify, tiokein
strengths and weaknesses, and provide feedback. They also facilitate collaboration among
students. Teachers and educators can automate administrative tasks, monitor the status of the class
and students, and implement innovations with the hedgfpplications. These applications are

used in administrative decisianaking, data sharing, identifying weaknesses in the education
system and institution, scheduling, and further evaluations (Baker et al., 2019). AIE facilitates
information sharing deveen schools, allowing even schools with limited financial resources to
access necessary materials. It also provides educational opportunities for students from
disadvantaged groups. Through irsehool knowledge exchange, tourism students can transfer
the courses they take in online programs to count toward their graduation credits (MicroMasters,
2024). Through the use of AIE applications, the education system in tourism faculties and
vocational schools is improving. Hsu (2018) stated that learningrelithts will become more
common in schools offering tourism education, and the shift toward a blended learning model will
require the use of teaching assistants. He also suggested that as AR and VR applications are
increasingly used in tourism educatiorerd@will be changes in the roles of educators. Universities

are trying to increase their appeal by leveraging technology. They store big data in the cloud and,
with the help of Al, can quickly analyze the data. Through AIE programs, tourism data science
programs can be developed, and students can take courses to analyze the large data obtained (Hsu
C. H., 2018).

The research has led to the following recommendations:
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x $,( DSSOtFDWtRQV FDQ KHOS DVVHVV HGXFDWRUV SV\FKF
FRPPXQtFDWtRQ DEtOtWtHYV

x $EFDGHPtFV FDQ EHQHItW IURP XVtQJ &KDW*37 tQ WKHtU U

x $,( DSSOtFDWtRQV FDQ RIIHU SHUVRQDOt]JHG HGXFDWtRQ
tQWHUHVW VWXGHQWV

x $VVtJQPHQWY FDQ EH WDtORUHG WR VWXGHQWYV tQWHUH

x (tWK WKH tQWURGXFWtRQ Rl URERWV tQ WKH WRXUtVP V
HPSDWK\ tQ WKH FRXUVH FRQWHQW &UHDWtQJ FRXUVH F|
KDUPRQ\ ZtWK URERWY FDQ SURYtGH WKHRWXWK D FRPSH

x *DPtItFDWtRQ DSSOtFDWtRQV FDQ DOORZ VWXGHQWV WR
VWXGHQWY HVSHFtDOO\ WKRVH VWXG\tQJ JXtGtQJ OHDL
VSHFtItF FXOWXUHYV

x ,Q IRRG DQGUHIDMMIG HFRXUVHYV YtUWXDO SUHVHQWDW R
VWXGHQWY tQ WKHtU IXWXUH FDUHHUV

x ,Q YXSSRUWHG YtUWXDO UHDOtW\ DSSOtFDWtRQV IRU Wt
GtDORJXH ZtWK FXVWRPHUYV

[tPtWDWtRQV

7KtV VWXG\ tQYHVWtIJDWHG WKH XVH RI DUWtItFtDO tQWHOO1
UHODWtYHO\ PRUH H[DPSOHV RI $, XVH tQ HGXFDWtRQDO VFt
WRXUtVP HGXFDWtRQ tV OtPtWHG WKHVOVYRY VIHVEtR QV RH WEDIEWa
RStQtRQV IURP VWXGHQWY DQG tQVWUXFWRUV UHJDUGtQJ WK
FKDQJHV EURXJKW DERXW E\ $, DSSOtFDWtRQV tQ WRXUtVP H
RI URERWYFRY BBG HPSOR\HHV DQG WKH tQIOXHQFH RI &KDW
GHWHUPtQHG ,Q WKH IXWXUH UHVHDUFKHUV PD\ FRQGXFW
HGXFDWtRQDO tQVWItWXWtRQV DQG DFDGHPtD WKRIQ¥DQ FRPS
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$GYDQFtQJ $FFHVVtEOH DQG 6XVWDtQDEOH 7RXUtVP 7KURXJ
JUDPHZRUN

SDUDVNHYO 7TKERBRHAXV BBRVIWNREBRY Q8 DEF@BWO 6IDNIDQCL
'"HSDUWPHQW RI 'tJtWDO 6\VWHPV 8QtYHUVtW\ RI 3t

$EVWUDFW

3XUSRWHUDWLIYH $UWLtItFtDO ,QWHOOtJHQFH *HQ$, KDV WK
VXVWDtQDEtOtW\ tQ GtJtWDO WRXUtVP E\ tPSURYtQJ WKH DFF
ZtWK GtVDEtOtWtHV 3Z' +RZHYHU *HQ$PWO WS@®HR/XK Q\ DRAX
FKDOOHQJHV DV WRXUtVP VWDNHKROGHUV PXVW FRQVtGHU Y
ZKtOH H[SORUtQJ WKH SRVVtEtOtWtHV 7R PDQDJH WKtV FRPSC
IUDPHZRUN IRU JXtGH®R MERXUM VI WWKIHN SURFHVY RI FUHDWtQ
VXVWDtQDEOH WRXUtVP VHUYtFHV WKDW DFWtYHO\ OHYHUDJF

6WXG\ GHV0JQ PHWKRXXRIORRQBBSWRDBOKIUDPHZRUN ZDV IRUP
OtWHUDWXUH RQ GtJtWDO DFFHVVtEtOtW\ VXVWDtQDEOH WRX!
IRU GHYHORStQJ DFFHVVtEOH GtJtWDO DQG VXVWDtQDEOH WR

5HVXDKH 1tQGtQJV KtJKOtJKW D SUHOtPtQDU\ IUDPHZRUN WKD
NH\ VWDJHV DOORZtQJ WKH HIIHFWtYH tQWHJUDWtRQ RI *HQ
F\FOH

2U0J0QDO 0MK\tW BMSH U SURYtGHV D QRYHO IUDPHZRUN WKDW
VWUDWHJItFDOO\ tQWHJUDWtQJ *HQ$, WRROV WR GHYHORS DQ
RI 3Z' ZKtOH FRQWUtEXWtQJ WR WKH EURDGHIHJRRRWVIRP GtJtV

.H\ZRUGNWQHUDWtYH $UWLtItFtDO ,QWHOOtJHQFH *HQS$, 3HR S
JUDPHZRUN 'tJtWDO $FFHVVtEtOtW\ 6XVWDtQDEOH 7RXUtVP €

,QWURGXFWtRQ

6XVWDtQDEOH WRXUtVP SURPRWHYV tQFOXVtYtW\ DQG XWtOt]H
EURDGHU JRDOV 81:72 2Q0H VXFK WUDQVIRUPDWtYH WH
SDUWtFXODUO\ tQ WKH IRUP RI /DUJH /D®JXNIHQ 0R GRH OAD S/DEM
'"ZtYHGt HW DO *HQ$, FDQ HQDEOH D JDPXW RI SHU
DSSOtFDWtRQV DQG VHUYtFHVY 1DWDUDM HW DO 7TKHRID
VIPXOWDQHRXVO\ DGGUSOUNIDIWWKHMVIHHOWRH®BHRZ' %H\RQG
WRXUtVP DSSOtFDWtRQV DQG VHUYtFHV *HQ$, FDQ DOVR DtG
DGHTXBMWBBUHG
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$OWKRXJK WKH WRXUtVP tQGXVWU\ DO UHDREAHWMBBHNSE G YHIM
PDtQO\ DV FKDWERWY DQG YtUWXDO DVVtVWDQWY WKH GHJU
VHEWRUV DQG QHtWKHU DGGUHVMWVNVXHVFHM&IEtOtW V KIRUFDRY
DWWUtEXWHG WR YDUtRXV SDUDPHWHUV tQFOXGtQJ WKH WHI
VtJQtItFDQW tQYHVWPHQWYVY tQ ItQDQFtDO WHFKQtFDO DQG
VIWXDWtRQ tV WIRHJIOWBNXtBEQU DWPRIUtVP VWDNHKROGHUV tQ X
WKH WUDGHRIIV tQYROYHG tQ GHYHORStQJ *HQS$, SRZHUHG |
VtJQtItFDQW UtVNV ZtWK RQO\ D IHZ FDSDEOH Rl DEVRUEtQJ S

7R WKH EHVW RI RXU NQRZOHGJH H[tVWtQJ IUDPHZRUNV tQ \
WKH HIIHFW Rl *HQ$, RQ FXVWRPHU H[SHUtHQFH2\DQBWS BOFHS

PDUNHWtQJ XWQDWMAtHKDQ $ E URNAD RU VSHFtI
DSSOtFDWtRQV ,O0tHYD HW DO 7KtV REVHUYDWtRQ KtJK!
WR IDFtOtWDWH EURDGHU *HQ$, DGRSWtRQ 7RZDUGV WKtV
IUDPHZRUN tOMQ$] U DWRORMSKH GWYFBOH Rl tQFOXVtYH WRXUtVF
WR VWUHQJW K & PPHWEDIt QIXEIPH BW tQFOXVtYtW\ DQG FUHDW
GtJtWDO HQYtURQPHQW

OHWKRGRORJ\

7KH SDSHUYV FRQFHSWXDO UHVHDUFK tQYROYHG VFDQQtQJ
IROORZtQJ VHDUFK WHUPV 3VXVWDtQDEOH WRXUtVP ~ 3GtJt
StQFOXVtYH WRXUtVP" .H\ GDWDEDVHV V®HAKGEBKRFRIS XN ((: HEOR
0'3, DQG 6SUtQJHU ZHUH XWtOt]JHG WR JDWKHU UHOHYDQW |
tQGXVWU\ UHSRUWV 7KH FROOHFWHG OtWHUDWXUH DFDGF
UHSRUW ZDV DQDO\]KGRORDHE (AP SIOKRNHEBHI WRXUtVP WHF|
DFFHVVtEtOtW\ IRU 3Z' KRZ $, SDUWtFXODUO\ *HQ$, tV XWitc
GHYHORStQJ DFFHVVtEOH GtJtWDO VHUYtFHV

SHVXOWYV

7KH OtWHUDWXUH UHYtHZ KtJKOtJKWHG QXPHURXV WHFKQR(
tQFOXGtQJ WKH ,QWHUQHW RI 7KtQJV ,R7 $UWLtItFtDO ,QWHO
9tUWXDO DQG $XJPHQWHG 5HDOtW\ 6SHWME R WM GD QIBF tTRF t DHOF
%XKDOtV HW DO YXUWKHUPRUH DFFRUGtQJ WR 2(&'

$,SRZHUHG VROXWtRQV tQ PDUNHWtQJ VDOHV DQG EXVtQHV
WUDYHO DJHQF\ DQG WRQU RGHHE DWRUHDNWFWRQHK®, WHFKQRO|
RI EXVIQHVVHV tQ DFFRPPRGDWtRQ DQG IRRG VHUYtFHV tV DV

7TKH PXOWtVWREGHWRH G DSSOtFDWtRQV IRFXVHV RQ tPSURYtQJ F)
RSHUDWtRQVZtXVWRIPHHSOHY tQFOXGH BHHNFWOQWHD tGHHE WX Q ¢
VXJIJHVWtRQV OXNKRSDGK\D\ HW DO RU\ P DRGHRBWKHWDRIUG Y k
VHUYtFHYV WUDYHO tWtQHUDUtHV RSWtPt]DWItRQUEQVBEBEWQ
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HW DO WRXUtVW JXtGH VDIPSHOOIDWIR Y YRRURF 6GtQ UIRWIRL
DO DQG WUDQVODWtRQ DSSOtFDWtRQV RI ZUtWWHQ R
REVWDFOHWtGXPIFEDQG % XAH GRI(V V $, FDQ EH XVHG WR L
tQWHUQDO SURFHVVHYV RSWtPt]H SUtFH FRVW WKURXJK SUHI
DQG PDQDJH YtVtWRUPIHK BRDWDt\W R GJ BBRDRPOWHG GHFtVtRQ

$FFHVVIZEMHWWKH IHZ H[tVWtQJ DSSOtFDWtRQV DtP WR tPSUR
E\ KHOStQJ WRXUtVWV tPPHUVH WKHPVHOYHV tQ WKHtU DFWtY
tQFOXGH DXWRQRPRXV tQGRRU DQX/ RRW GRIRS MHD ¥ t WCKWY R\QX D ¢
DQG EOtQGQHVV OHOtRQHV DQG 6DPSVRQ 7KHRGRURX H
DQG KDUG RI KHDUtQJ OtOtFFKISRRDIQGHBURNBSHDEOH V\\$WHP\
DXGERVHG QDYtJDVEHHRWQHREWMDBQB DYRtGDQFH IRU tQGtYtGX
GtVDEtOtWtHV ,DNRYtGtV HW DO PREtOH DSSOtFDWtRQ\
DO HQDEOH UHPRWH QDYtJDWtRQ tQ PXVHXPWH®FREH
UHDOtW\ H[SORUDWtRQ RI FXOWXUDO SODFHV &RQVWDQWtQR

7KH UHYtHZ UHYHDOHG DOVR WKDW WKHHRDHEOOR ItPISIOURB K
tV tWHUDWtYH DQG FRQVtVWY RI YDUtRXV VWDJHV 7KHRGRUR
7TKHVH VWDJHV tQFOXGH WKH WRIHD@WYRBRPDIIRDVVRR WKEB8HUWYI
tPSOHPHQWDWtRQ DQG HYDOXDWtRQ RI WKH VROXWtRQ tQ \
IHHGEDFN DQG WKH VROXWtRQYIV UHItQHPHQW DIWHU PXOWt
WKH HITHFWtYHQHNYGRR WWKHSUHRGHVMWHG DUWLEtIDFW tV WKH t
WKH GHYHORSPHQW F\FOH 7KHRGRURX OHOtRQHV DV V
WR HVWDEOtVKHG JXtGHOtQHYVY DUH QRW VXIItFtHQW RQ WKHtL

*HQ$, SURYtGHV RSSRUWXQtWtHV WR tPSURYH WKH SURFHVV |
FDSDEtOtWtHV tW tV FUtWtFDO WR tGHQWtI\ ZKHUH DQG WHR
GHYHORSPHQW SURFHVV ZtWK tQF @XMWVR Q KDQG D XSV DE DWH\
IUDPHZRUN tV SURSRVHG WR VHUYH DV WKH JXtGtQJ IRXQGDW
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Figure 1 - Conceptual Framework

$V tOOXVWUDWHG VXVWDtQDEtOtW\ GtJtWDO tQFOXVtRQ DQC
)W DGRSWV HVWDEOtVKHG JXtGHOtQHV 7KHRIDQRXV HW DO
ZKtOH SURPRWtQJ $, OtWHUD M @G B Q W WKKIQ RW B HtHAKAFRXW\ELBL W VD
DQG UHVSRQVtEOH WRZDUGV VRFtHW\ DQG WKH HQYtURQPHOQ\
WKH FRUH SUtQFtSOHV WKH IUDPHZRUN tQFRUSRUDWHV WK
VSHFtDOt]HBQ®&®BBI®S, SURFHVV IRU GHYHORStQJ D GtJtWDOO\
DSSOtFDWtRQ

7KH IUDPHZRUN HPSKDVt]HV JDtQtQJ DZDUHQHVV Rl WKH D"
H[SORUtQJ SRWHQWtDO XVH FDVHV DQG GHItQtQJ D VWUDWHJ
SODWIRUPV DQG $, PRGHOV UHTXtUHG/ ERODFBEA@P K@tV K DW M KF
WDtORU *HQ$,TV tQWHJUDWtRQ EDVHG RQ WKHtU DYDtODEO
RSHUDWtRQDO FDSDFtW\ 7KHUHIRUH RUJDQt]DWtRQV ZtWK H
DGYDQFHG *HQ$, VROX/OHR QW DFHWRWVM RKMWEHYHORSPHQW F
OtPtWHG UHVRXUFHV FDQ DGRSW D PRUH tQFUHPHQWDO DSS
FDQ SURYtGH tPPHGtDWH EHQHItW

7KHVH RSSRUWXQtWtHV DUH GtIIHUHQW tQ VFRSH DQG UHVXO
KHOS WR H[WUDFW DFFHVVtEtOtW\ UHTXtUHP HRUWMD WRRIQ3 E\ I
IDFtOtWDWtQJ EHWWHU FRPPXQtFDWtRQ D§®& UHMDFA T WXL tWKS
PDQDJHPHQW 7KH tPSOHPHQWDWtRQ SKDVH FDQ OHYHUDJH *
DV ,R7 GHYtFHV VPDUWSKRQHVY DQG QDUURZ $, WR FUHDW
6tPXOWDQHRXVO\ *HQ$, FINQYKH®IBUBRYBPOR|SI Gl IPBEUNHWLQJ V
SKDVH RI FRQWtQXRXV HYDOXDWtRQ DQG UHItQHPHQW FDQ C
IURP WKH XVHU EDVH WR YHUtI\ JRDO DOtJQPHQW 6SHFtItFD
tGHQWtI\ SOWWEWORHDWY DQG IDFtOtWDWH WKH FROODERUD!
GRFXPHQWDWtRQ RI HYDOXDWtRQ ItQGtQJV DQG VXJJHVWHC
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HPSKDVt]JHV DGRSWtQJ VKRUW tWHUDWtRQ F\FOHV WR NHHS >
WKH tQWHQVH FRPSHWtWtRQ tQ WKH ItHOG 7KtV IUDPHZRUN
SUHVHUYH KtJK VWDNHKROGHU HQJDQa RPDQ YW D 3D BW RWPRS HWHV

&RQFOXVtRQ

7KtV SDSHU SUHVHQWHG D FRQFHSWXDO IUDPHZRUN WKDW
QDYtJDWH WKH VSDFH RI *HQ$, VROXWtRQV DQG FXVWRPt]H
DFFHVVtEOH DSSOtFDWtRQV EDVHG RQ W KMXRWUWDHN]PRMQBRQRMI
IRU HDFK VWDJH 7KH IUDPHZRUN DOWKRXJK tQ WKH SUHOtI
tQWHJUDWH *HQS$, tQWR WKH GHYHORSPHQW F\FOH DQG HPSK
WHFKQRORJtFDO DGYDQFHYDD@G \I KOt FFtRPDBWMWRIQV BR QV KtV VW X
QDWXUH Rl WKH FRQFHSWXDO IUDPHZRUN KRZHYHU tQ WKH
YDOXH YDOtGDWHG ZtWK D XVH FDVH

$FNQRZOHGJIHPHQWYV
7KtV SDSHU tV SDUWtDOO\ VXSSRUWHG E\ WKH 8QtYHUVtW\ R
SHIHUHQFHV

$SEURNZADKEL . 7KH UROH RI JHQHUDWLYH DUWLILFLDC
SHUVRQDOLVDWLRQ &3 GHYHORSPHQW LQ 60(V D WKHRUHMW
,QGXVWULDO $UWLILFLDO ,QWHOOLJHQFH KWWSV GRL F
%XKDOLV ' (IWK\PLRX / 8]XQER\OX 1 7KUDVVRX $
WHFKQRORJ\ DGRSWLRQ LQ WRXULVP DQG KRVSLWDOLW\ LQ
%XVLQHVV KWWSV GRL RUJ HPME

%XOFKD®GPDO - ,PSDFW RI $SUWLILFLDO ,QWHOOLJHQFF
+DQGERRMNRRUI VPt KWWSV GRL RUJ B

&KHQ / LH : /LQ / :DQJ % /ILQ 5HVHDUFK RQ V

RQ $5 WHFKQRORJ\ )LIWK ,QWHUQDWLRQDO :RUNVKRS
KWWSV GRL RUJ

&RQVWDQWLQRX 6 3DPERULV $ $OH[PMGWRX BDSDRBRISR X

+ DQG .RQVWDQWLQLGLV $ 3(QWHU&< D YLUWXDO DQGC
&\SUXV’ UG ,((( ,QWHUQDWLRQDD RR@DBIMMIQEW RIQOORGEE
PGP

'DVZLQ GH 6LOYD 2N$DRXBLQDN 0lOOV 1 'DPPLQGD $ODKD
ODQLF 2SSRUWXQLWLHYV DQG &KDOOHQJIHV RI *HQHUD
(GXFDWLRQ ,QGXVWU\ (QJDJHPHQW DQG 6RBEDDD]L®IDFW , (((
KWWSV GRL RUJ PLH
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'"ZLYHGL < . 3DQGH\ 1 &XUULH OLFX $ /IHYHU
JHQHUDWLYH DUWLILEDVABGC QWHOIOADWORAY Q WKH KRVSLWI
SUDFWLFHVY FKDOOHQJHV DQG UHVHDERR VWHFAKREWD U Q WRINUSAT
ODQDIJHPHQW KWWSV GRL RUJ LMFKP

*DMLUO 7 $OLUH]D 5DQMEDUDQ 'UDJDQ 9XNROLUO %XJDUpLL
%ROMDQRYLUO 'X&4&NR 9XMDpLU ODULMD ODQGDULU ODULMD
‘"UDaNRYLO % ' SDNLGO 6 5 7TRXULQYWHRVIOWMWDQUQYM
$VVXPSWLRQ RI 6XVWDLQDELOLW\ LQ 'HYHORSL®J &RXQWU
KWWSV GRL RUJ VX

,DNRYLGLV ' 6S\URX ( DQG .UXNRZVNL % S:HDUDEO
WRXULVP EDVHG RQ DUWLILFLDO LQWHOOLJHQFH"

,OLHYD * <DQNRYD 7 GHDE KHODY D .OLVDIKHEWY RI *HQH
7TRXULVP ,QGXVWU\ ,QIRUPDMWMWE®Y GRL RUJ LQIR

-DFREH - -DFRER / 6DOLQDV . &DVWDQHGD 3 DQG ORJ.

EDVHG RQ DXJPHQWHG UHDOLW\ WR HQFRXUDJH WRXULVP DW

&RQIHUHQFH RQ ,QIRUPDWLRQ 6\VWHPV DI $GRLQOFHG
LFLVDW

.KDQ 8 KDQ . $ *HQHUDWLYH DUWLILFLDO LQWHOO|
PDUNHWLQJ 3HUFHSWLRQV ULVNV EHQHILWVY DQG SROLF\ L
7RXULVP

OHOLRQHV $ DQG 6DPSVRQ 3060 L Q G *XX B HGP WARROUWH L
PXVHXPV DQG EOLQG LQGRRU QDYLJDWLRQ" 7HFKQRORJ
WHFKQRORJLHYV

OLOLFFKLR ) DQG 3URVSHUL 0 sS$FFHVVLEOH WRXUL
BURFHHGLQJV RI WKH WK $&0 ,QWHUQDWLRQDO &RQIHUHQF
$VVLVWLYH (QI(ABBQPHQW®WRL

OXNKRSDGK\D\ 6 -DLQ 7 ORGJLO 6 6LQJK 5 . 6RF

D UHYLHZ DQG DJHQGD IRU IXWXUH UHVHDUFK %HQfKPDUNL
KWWSV GRL RUJ ELM

1DWDUDM 9 /LDR : &KDQJ < &KLDQJ & /LQ & J/LQ <

OXOWLPRGD@ RURYVLDORJIJXH 6\WWHP IRU ,QFOXVLYH &RPPXQ
, QWHUQDWLRQDO &RQIHUHQFH RQ ,QIRDPEFNHRGH#H,6YH DQG |
KWWSV GRL RUJ LUL

2(&' S$UWLILFLDO ,QWHOOLJHQFH DQG WRXULVP *
TRXULVP 3DSHUV 2(&" SXEOLVKLQJ 3DULVH®BEWWS G| G
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SRQFLDQR 9 OLJXHO 3LUHV , 5HLQDOGR 5LEHLUR ) DQG *
IRU LQFOXVLYH WRXULVP’ WK ,EHULDQ &RQIHUHQFH RQ
&,67, &KDYHV 3RUWRUDO SS &,67,

6DQWDPLDILQADGRY / ORWEOIGR]ID- ) $RWDOQWUIS 2 DDOD@RJUR 0

SDPLURQP]DOH] * 7TRXULVW ([SHULHQFHV 5HFRPPHQGH!I
SHFRIJQLWLRQ ZLWK :HDUDEOH 'DWD 6HQVRUV KWW
7TKHRGRURX 3 OHOLRQHV $ 7VLOLJNRV . 6IDNLDQDNLYV

DSS IRU HQKDQFLQJ DFFHVVLEOH WRXULVP LQ VPDUW FLWLH

TKHRGRURX 3 3DUDVNHYL 7TKHRGRURX $SRVWRORV OHOLR
RI 6PDUWSKWRHG!I $VVLVWLYH 7HFKQRORJLHYV ([WHQGLQJ WKH
9LVXDO ,PSDLUPHQWYV -RXUQDO R 9LVXDO ,PSD
KWWSV GRL RUJ |

7KHRGRURX 3 7VLOLJNRV . OHOLRQHV $ DQG 7VLJULV $

HYDOXDWLRQ RI D PRELOH DSSOLFDWLRQ IRU WKH QDYLJDW
LPSDLUPHQWY MLQGRRUV DQ HYDO®D®LREVDARORD F K BRWE YV
9LVXDO ,PSDLUPHQW 9RO 1R GRL

7KHRGRURX 3 7VLOLJNRV . OHOLRQHV $ DQG )LOLRV &

HYDOXDWLRQ RI D PRELOH DSSOLFDWLRQ IRU WKH QDYLJDW

LPSDLUPHQWWD @ WORRDWLRQ IUDPHZRHYKR \EFDUAH GOR®@ W ULIRL Q L
GRL Y

7TKHRGRURX 3 OHOLRQHV $ *DLQLQJ LQVLIKW IRU W
DQG GLVWULEXWLRQ RI DVVLVWLYH QDYLJDWLRQ V\VWHPV IR
GHWDLOHG XVHU UHTXLUHPHQWY HOLFLIWNPWARRWLRQQ LYRHUW.
KWWSV GRL RUJ \%

7TKHRIDQRXV * 7KUDVVRX $ 8]XQER\OX 1 'LILWDO
WRXULVP YLD WRPPBUEBEDQG( PDUNHWLQJ VWUDWHILHV ©6
KWWSV GRL RUJ VX

9HQDD - -RVp $OEHUVDIRFEDVWHBXHOD - &KDWERW B6HU
([SHULPHQW &RPSDULQJ 7ZR &RXQWULHV ZLWK 'LITHUHQW /H
+RVSLWDOLW\ KWWSV GRL RUJ WRXUKRVS

9XMLpPLG O' B6WDQNRY 8 %DVDULQ % .UHMW] , .UHMW]
LQ 7RXULVP $SSURDFK (QDEOLQJ ,QFOXVLYH DQG OHDQLC
4XLQQ $ .UHMW] . 'XDUWH & HGWLEUDQW\RIUP LR ROHHHEL
&KDP KWWSV GRL RUJ B
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81:72 *OREDO 5HSRUW RQ ,QFOXVLYH 7RXULVP '"HVWLQDWLR
TRXULVP 8QZWR RUJ KWW SN D VAZ 5 X B2 WWHHRBIRR@VL®@®
LQFOXWRXBIHWAPWLERBEHERBGXYFFHWRULHV"XWPBVRXUFH FKDWJSW
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5HYROXWtRQt]tQJ +RVStWDOtW\ O0DQDJHUtDO ,QVtJKWV tQWR

YHWOQH % D\0OMNHWDOIN WD Q O U
(DVWHUQ PHGtWHUUDQHDQ XQtYHUVtW\ IDPDJXVW

$SEVWUDFW

3XUSRXKH VWXG\ tQYHVWtIJDWHY WKH SHUFHSWtRQV DQG HI[SI
WUDQVIRUPDWtRQ '7 tQ WKH WRXUtVP DQG KRVStWDOtW)\ tQ¢
FRPSHWHQFH ZtWK GtJtWDO WHFKQRORJtHKHNVD ON KMV tIKKWHD UFW
tQWHJUDWtRQ RI GtJtWDO WRROV tQ GDtO\ PDQDJHUtDO WDVN
XQGHUVWDQGtQJ KRZ GtJtWDO WHFKQRORJtHV tQIOXHQFH PDC
DGDSWDWtRQ DIDQXGVR S HW MBIRWHVVHY WKH TXHVWtRQ :KDW D
GtJtWDO WHFKQRORJtHV DW WKH PDQDJHUtDO OHYHO tQ WK
VWDNHKROGHU DSSURDFK tW H[DPtQHV KRZ '7 KD WtHORO XYV
H[SHUtHQFHV GUDZtQU HR G X KQUBINYW UBIPWIFHY tQ 1RUWK &\S|

OHWKRGRORDOtWDWtYH UHVHDUFK GHVtJQGHSWK $QWHIG t HE N
GHSDUWPHQW KHDGY DQG SDUWtFtSDQW REVHUYDWtRQV DW
DQ GHSWK H[SORUDWtRQ RI '7 SURFHVVHV DQG WKHtU SUDFW:/1

2U0J0QDIOtMMIHVHDUFK EUtGJHV VtJQtItFDQW JDSV tQ WKH HI[t
tQVtIJKWV tQWR '7 tQ KRVStWDOtW\ ,W SURYtGHV DFWtRQDEC
DGYDQFtQJ DFDGHPtF XQGHUVWDQGtQJ RG'FRP 8RR HVIQ HRWW k
VHFWRU

H\ZRUGINtWDO WUDQVIRUPDWtRQ KRVStWDOtW\ tQGXVWU\
tQOQRYDWtRQ WHFKQRORJtFDO DGRSWtRQ

L, QWURGXFWtRQ

,Q DQ HUD GHItQHG E\ JOREDOt]DWtRQ EXVtQHVVHV IDFH
HQYtURQPHQWDO FKDQJHV GUtYHQ ODUJHO\ E\ WHFKQRORJt
GtJtWDO WHFKQRORJtHV tQWR DOO DVSB8FWWRUEKWVIROV KR
GtJtWDO WUDQVIRUPDWtRQ '7 DV D FUtWtFDO DQG HPHUJtQJ
IRU RUJDQt]DWtRQV WR DGDSW WR WKH SURIRXQG FKDQJF
WHFKQRORJtFDO DGYDQFHPHEWWtQNWVWNR KOR EDEHHQVXR GHU -
WR DGDSW WKHPVHOYHV WR FKDQJHV tQ WKHtU HQYtURQPHQ)

7KH WRXUtVP DQG KRVStWDOtW\ 7 + tQGXVWU\ DUH FKRVHQ
DQOG UBDFKtQJ HFRQRPtF DQG VRFtDO tPSDFWV FRQWtQXtQJ
HFRQRPtHV $V tW HYROYHV tQ UHVSRQ\QK \WRDWBHRKQRRAY I
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EHKDYtRUV XQGHUVWDQGtQJ tWV G\QDPtFV EHFRPHV tQFUHD
UHVHDUFKHUV "tJtWDO WUDQVIRUPDWtRQ tQ WRXUtVP KDV Vt.
DOWHUtQJ KRZ HQWHUSUtVHV FRPSHHWHHIYB X RFRROYRXRPHGP V!
AQGIXOHOHUH  SttYYBIUWH

The study aims to provide empirical analysis of the perceptions and experiences of managers by
understanding their level and competency of technological integration under the digital
transformation (DT) framework. The research will provide a scientificceoto understand the

impact of existed digital technological tools at the business and impacts of those tools on their
daily business tasks and responsibilities by collecting data from mandgerd. JRDO RI WKH V\
LV WR FRPSUHKHQVLYWHIIB\WKIIS CERUHWIXE WOD@VIRUPDWLRQ SL
KRVSLWDOLW\ LQGXVWU\ IRFXVLQJ RQ XQGHUVWDQGLQJ PDC
DQRG VWUDWHILF IUDPHZRUNV WKDW FDQ HQKDQFH RUJDQL]D
GLJQWDH

7KH FXUUHQW VWXG\ GHVtJQHG WR H[X®Pt\WH WH W R B t @ HWHFHH Y
HI[SHUtHQFHG GtJtWDO WHFKQRORJtHV tQ WKRU #Q MWERXNYFHU \ |
VWXG\ tV GHVtJQHG WR H[DPtQH WR p:KDW DUH WKH FXUUHQW
RI WKHtU WHFKQRORJ\ XVDJH DQG tWV UHIOHFWtRQ WR WKHtU
FXUUHOWHIHROtQHVYV GDWKRHtQ MWKtV IFRRQTMXHWWLIRQ RI WKH VW
WKH VWXG\ V IRFXV RQ XQGHUVWDQGtQJ WKH OHMMORRI NC
PDQDJHUV GXUtQJ WKHtU FXUUHQW RQJRtQJ GDtO\ EXVtQHVYV
HPSOR\V D VWDNHKROGHU SHRSOH DSSURDFK WR DQDO\]H uK
DOWHUHG KRWHO RSHUDWtRQV DQ&RREDQDIUtMDIY W UIHIM HLF
UHYROXWtRQt]tQJ KRWHO RSHUDWIPR@YQDPQL KFRYQPD B PH B WV SYX
tQ UHODWtRQ WR WKHtU RSHUDWtRQDO PDQDJHPHQW tV WKH

BFKRODUV SXW WKHtU DWWHQWtRQ WKDW WKH FXUUHQW OtwW
UHVHDUFK JDSV WKDW ZDUUDQWSS$RUD KHW DQY HV W t JSOOMINRIQD

,UDQPDQHVK HW DO (QQROW B® DO .RQRGBKXW I
IRXUHtUR 1DVFtPHQWR ,Q WKH HYROYtQJ ODQGVFDSH
'7  VtJQtItFDQW UHVHDUFK JDSV SHUVtVW WKDW GHPDQG VFlI
HW DO )DQ HWRXOHW DO )XUWKHUPRUH WKHUH tV
tV VWtOO D GHDUWK RI HPStUtFDO VWXG\ RQ WKH IDFWRUV GL
VtJQtItFDQF H$ SRIDHHND DO ,UDQPDQHDKNVHWtDWtQJ VWX

SUHGRPtQDQWO\ XWtOt]H TXDQWtWDWtYH DSSURDFKHV VHFR(
WKH GHSWK DQG JHQHUDOt]DEtOtW\ RI tQVtJKWYV SDUWtFXOD
ODVW EXW QRW O BRWBW WKHHVRIREHUYWIDF MW UDQVIRUPDWItRQ '7
FRPSDUHG WR RWKHU VHFWRUV KtJKOtJKW WKH MBHHHFGItFR U |
REVWDFOHY DQG H[SORUH WHFKQRORJtFDOO\ DGYDRGHBHG KRV
HW DO
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OHWKRGRORJ\

$ FDVH VWUDWHJ\ PHWKRG ZDV DSSOtHG tQ WKtV UHVHDUFK
DSSO\ ZKHQ WU\tQJ WR XQGHUVWDQG D WRStF HYHQW RU Sk
ZRUOG H[SHUtHQFH &URZH HW DO RI WKtVYYHBVWEDRK WYX HA
tQVtJKWY tQWR WKH KRVStWDOtW\ EXVtQHVV XQGHU '7 IUDPHZ
tV ZWN®ONHG IRU WKtV SXUSRVH 7KtV tV EHFDXVH GMHSHWRD V H
H[SORUDWtRQ RIWWKH VXEMHFW PDW

$ TXDOtWDWtYH UHVHDUFK PHWKRG ZtOO EH KN NGV XY BROXC
ZtOO EH DFKGHSVE tHWBUYtHZYV ZtWK WKH KHDG RI WKH PDtQ C
BHOHFWHG UHVHDUFK PHWKRGV ZtOO EH DSSOtHG WR XQGH
H[SHUtHQFHV RI PDQDJHUV HRABAKK RDRVWD IR G tWHKHD K RW StW L
)XUWKHUPRUH D FDVH VWUDWHJ\ PHWKRG ZDV DSSOtHG tQ W
UHVHDUFK tV WR REWDtQ tQVtJKWV tQWR WKH KRVStWDOtW\
WKH FDVH RIVKIGYW X8OG IRU WKtV SXUSRVH 7KtV tV EHFDX\
DOORZV IRHWSOMX tl){ SORUDWtRQ Rl WKH VXEMHFW PDWWHU 7KFH
ZtWK tQWHUYtHZ VHVVtRQV DQG SDUWtFtSOWMUR ENVH VHAD WitRQ\
KHOG DW WKH FORVH DQG VHSDUDWHG URRPV DW KRWHOV Z}
WKHtU WKRXJKWY DQG H[SHUtHQFHV REMHFWtYHO\ ,QWHUYtt
WKH OtWHUDWXUH IRXQGDWtRQV

&RQFOXVtRQ

In conclusion, digital transformation in tourism and hospitality is reshaping operations, consumer
engagement, and strategic frameworks. This study, using a qualitative case approach in North
Cyprus, highlights managerial perceptions and the extent aidagical integration in business
routines.This study aims to dive into technological or digital transformation that has been taking
place for a long time in hospitality business such as what and how and which technologies are
applied.Findings into liteature indicate knowledge gaps and uneven adaptation, emphasizing the
need for enhanced digital literacy and workforce upskilling. Therefore, this study is designed to
determine the actual and present use of technology in the hospitality industry. Cumently
research has been conducted using actual empirical data for such reasons. The goal of the study is
to produce useful information for practitioners as well as scientific research for academics.

SHIHUHQFHV

$OSKXQ & 6DLQDJIKL 5 7TXUNHU 1 ODUNHW FRPSHW
HITHFWV RQ KRWHO RUJDQL]DWLRQDO SHUIRUPDQFH DQG PD¢
+RVSLWDOLW\ TRXULVP $GPLQLVWUDWLRQ

KWWERL RUJ
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%XVX0O0ZD 5 3LFNHULQJ O ODR , ‘'LIJLWDO WUDQVIRI
FRPSHWHQFLHV 7TRZDUG DQ LQWHJUDWLYH IUDPHZRUN ,
ODQDJHPHQW KWWSV GRL RUJ M LMKP

&URZH 0 6KHSSDUG / &DPSEHOO % &RPSDULVRQ R

&ULWLFDO $SSUDLVDO 7RRO YHUVXV LQIRUPDO DSSUDLVDO L
-%, (YLGHQFH ,PSOHPHQWDWLRQ

(QKROP , 0 3DSDJLDQQLGLV ( OLNDOHI 3 LURJVWLH -
EXVLQHVV YDOXH $ OLWHUDWXUH UHYLHZ ,QIRUPDWLRQ
KWWSV GRL RUJ "4

)DQ / LH & =KDQJ - +XDQJ 6 6 ‘DQJ ; $ +
'LPHQVLRQDOLW\ DQG PHDVXUHPHQW -RXUQDO RI®#RVSLWDO
KWWSV GRL RUJ M MKWP

,ZUDQPDQHVK 0 *KREDNKORR O 1LODVKL O 7VHQJ 0 [/ <
$SSOLFDWLRQV RI GLVUXSWLYH GLJLWDO WHFKQRORJL

,(QWHUQDWLRQDO -RXUQDO RI +RVSLWDOLW\ GCPDQRUBPH
M LMKP

LQG]EDBIOHUH , 5L¥HXYH&WH -DQXDU\ ', *,7$/ 75$16)250$7
7285,60 23325781,7,(6 $1' &+$//(1*(6 ,Q (FRQRPLF B6FLHQF
'HYHORSPHQW &RQIHUHQFH 3URFHHGLQJV 1R KWWSV Gl

.RQRSLN - -DKQ & 6FKXVWHU 7 +R%EDFK 1 3I0DXP
WUDQVIRUPDWLRQ WKURXJK RUJDQL]DWLRQDO FDSDELOLWLF
KWWSV GRL RUJ M GLIJEXV

.UDXV 6 -RQHV 3 .DLOHU 1 %DHQBPDWYQ AL HBRIRSDUUR
'LJLWDO WUDQVIRUPDWLRQ $Q RYHUYLHZ RI WKH FXUUHQW \
KWWSV GRL RUJ

IRXUHLUR 6 0 & IDVFLPHQWR - 6KDSLQJ D YLHZ R
VXVWDLQDEOH WRXULVP 6XVWDLQDELOLW\ KWW S\
3HQJ < -LD / ,PSDFWV RI GLJLWDO WUDQVIRUPDWLR
VWXG\ ITURP &KLQD 6RXWK $IULFDQ -RXUQDO RI %XVLQ
KWWSV GRL RUJ VDMEP Y L

SOHNKDQRY ' )J)UDQNH + 1HWODQG 7 + "LILWDO WL
DIHQGD (XURSHDQ ODQDJHPHQW -RXYQDO
KWWSV GRL RUJ M HPM

5XSHBESRJD 5 3HWURYVND . %XOH / 7TKH HITHFW R

FDSDELOLW\ RQ GLJLWDO WUDQVIRUPDWIMR@GRPLEO (VREKXQIDC
7TKHRUHWLFDO DQG $SSOLHG (OHFWURQ:tF &R ®WWEHUFAERLHH
MWDHU
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=KRX ' .RKWDPINL O 3HQJ ; .RQJ ; +RZ GLIJLWDQG
LOQQRYDWLRQ LQ KRWHOV 7KH UROH RI GLIJLWDO FDSDELOLW/|
KWWSV GRL RUJ
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/IHYHUDJLQJ GLJLWDOLVHG WRXULVP VRKBHOWERDLRY 6\PRO SOKR
DQG OHGLXP (QWHUSULVHV 600(V

SRUWLBRBWMMBGD 6LIROR 1MDEXIGRSMKIOQRYRXULQGLGRY®BRARW (
/IVKLSDOD

7VKZDQH 8QLYHUVLW\ RI 7THFKQRORJ\ 8QLYHUVLW\ RI)

$SEVWUDFW

SXUSR\KHVY VWXG\ tQYHVWtIJDWHYV WKH tPSDFW RI GtJtWDOtVH
FUHDWtRQ DQG SHUIRUPDQFH tPSURYHPHQW tQ VPDOO PtFUR
WRXUtVP tQGXVWU\ Z1\VWIHOWKHG. ZD¥WOIX Q & D SUWHt BJ R,YM (CRIRV |
WR SURYtGH 600(V ZtWK DFWtRQDEOH tQVtJKWYVY RQ OHYHUDJ
VXSSO\ FKDtQ HIItFtHQUMRDDWME QX PORXBERRtWtHYV

6WXG\ GHVUJQ PHWKR/KRIORIVBBYEHIRBAHKVtIQ IRU WKtV VWXG\ t
VXUYH\ 'DWD ZDV FROOHFWHG WKURXJK DQ RQOtQH TXHVWtR
7KH GDWD ZDV DQDO\WVHG XVtQJ GHVFUtSWtYH VWPWDWVWtFV D
RI GtJtWDOtVHG WRXUtVP VXSHDWHHKPtQV6BR@Q WDOXH FR

S5HVXDOKH UHVXOWYV YDOtGDWH WKH ItQGtQJV E\ ,YDQRY DQG 'l
FUHDWtRQ ZDV PRUH RIWHQ tQVWUXPHQWDO tQ HQKDQFtQJ ¢
VIQHUJtHV GHHPHG SHUWtQHQW WR WKH E®VIDOHWKH W% HRSG R
tQIRUPDWtRQ IORZ DQG H[SHGtW H S UIRFWVWONAMHUBEDMURQQJ E X\

2U0J0QD O OWK Y D/VOWHE\ XQGHUVFRUHV WRHUHDIWQRIQFD'Q RIR SRIUW
GUtYtQJ WKH WRXUtVP VXSSO\ FKDtQ QHWZRUN ZtWKtQ 600(V
SHUVSHFWtYH UHODWtQRUWR WRID WRZH RG VY MHEMKMD B\RWEKIU R X\ KC
GtJtIWDOtVDWtRQ 7KtV PHGtDWHG WHVW SUHVHQWHG tQ WKtV
XQGHU ZKDW FtUFXFUWDQFRY FDOXBIPRKHQFH VXSSO\ FKDtQ C
EXVtQHVV SHUIRUPDQFH

"H\ZRUID\O X I FRD WIRMDO VXS SASBERDRKDtQ QHWZRUNYV
,QWURGXFWtRQ

6PDOO PLFUR DQG PHGLXP HQWHUSULVHV 600(V DUH YLWD
VLIQLILFDQWO\ WR HPSOR\PHQW DQG HFRQRPLF JURZWK ZKl
WKH QBPDVAVRXUDMOO0O(V SURYLGHIVAICHQF\ DQG HQWHUSULVH HC
GLVDGYDQWDJHG VHJPHQWV RI VRFLHW\ DV ZHOO DV VHUYH
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HQWUHSUHQHXUVKLS 5XQJDQL 3RWJLHWHU 600(V S
GHYHORSPHQW DQG WHFKQRORJLFDO LQQRYDWLRQ GULYLQ
+RZHYHU WKHVH HQWHUSULVHVY IDFH QXPHURXWY FRPSGE WQ N
SUHVVXUHV DQG G\QDPLF PDUNHW GHPDQGV $ELG &HFL $
FRQGXFWHG D VWXG\ RQ 600(V LQ *DXWHQJ ZKLFK UHYHDOHC
UHODWLYHO\ KLJK OHYHOV R IDL@®X EBX\DHES EQ OZ B D F\H B | RAUG
OHDGHUVKLS VNLOOV ILQDQFLDO UHVRXUFHV ILQODQFLDO HC
GLJLWDO WHFKQRQRWDBO® WRZKYRORIBHY DQG DXWRPDWtQJ
HQDEOH 600(V WR tPSURYH VXSSO\ FKDtQ HIItFtHQF\ VSHHG
DQG FXW GRZQ PDQXDO HUURUV ZKtFK DOO KHOS WR UHG)
"tJItWDB WRIXUtVP VXBISOU PKPtOWtItFDQW FRPSHWtWINRUDGYDQ
H[DPSOH CGPRHWROY PDGH HDVtHU DQG IDVWHU ZtWK WKH XV
%tJ 'DWD ,QWHUQHW RI 7KtQJV $UWLtItFtDO ,QWG\MMDBHK FH
FDSDELOLWLHV WKHRU\ '&7 ZKLFK KDV HPHUJHG DV ERWK D
LQDELOLW\ RIEWNHAQNVRXUE%9 WR LQWHUSUHW WKH GHYHO
UHVRXUFHV DQG FDSDELOLWLHV VRR FOHIGN\H V% OLHDSE\G GO EK D,
7KH '&7 tV KtJKQOW WROHY®HUVWDQGtQJ WKH tPSDFW RI GtJ
FKDtQ QHWZRUN ¥ UCHDGN YRO® OB F@®J 6PDO0O OHGtXP DQG OtFUR
7KtV WKHRU\ URRWHG tQ VWUDWHJItF PDQDJHPHQW GBVtWV W
DQG UHFRQItJXUH tQWHUQDO DQG H[WHUQDO FRPSHWHQFtH
FRPSHWtWtYH DGYDQWDJH tQ UDStGO\ FKDQJtQJ HQYtURQPHQ

,Q WKH FRQWH[W RI GLILWDOL]DWLRQ ZLWKLQ WRXULVP VXSSE¢
PXVW GHYHORS G\QDPLF FDSDELOLWLHV WR HIIHFWLYHO\ OH
FDSDELOLWLHYVY LQFOXGH VHQVLQJ P IRWBNHRW WRKSIS RUW X Q WK Ut
GHSOR\PHQW RI GLJLWDO UHVRXUFHV DQG WUDQVIRUPLQJ F
FRPSHWLWLYHQHVY 7KH VWXG\ VRXJKW WR DGGUHVV IDLO
GLILWDOLVDWLRQ LQWRQNBEHRIUVWRWIKY D W IFR@\S H XIWKLLVF KY HD HV V
IROORZLQJ K\SRWKHVLYV

+ 'LIJLWDOLVDWLRQ KDV D SRVLWLYH LPSDFW RQ WRXULVP V]

+ (QKDQFHGFUMHDX¥HLRR WKURXJK GLILWDOLVDWLRQ OHDGYV
600(V VXSSO\ FKDLQ QHWZRUNYV

OHWKRGRORJ\

$ OLWHUDWXUH UHYLHZ ZDV FRQGXFWHG WR [EGHDWIRQ WXL
GLJLWDOLVHG WRXULVP VXSSO\ FKDLQV LQ 600(V 7KH UHVH
UHVHDUFK VXUYH\ WKDW DLPV WR GQWRXWILVP WK BN ERBDE
FREUHDWLRQ LQ 600(V 7KHUH DUH PLOOLRQ 600(V LQ B6RXV
1DWDO DQG LQ (DVWHUQ &DSH 6('$ 7KH UHVHDUF
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VXUYH\ TXHVWLRQQDLUH GHYHORSHG E\ WKH DXWKRUV DQ
.ZD=XOX 1DWDO DQG (DVWHUQ &DSH 7KH VWXG\ SDUWLFLSDC
.ZD=XOX 1DWDO DQG IURP WKH (DVWHUQ X®\SHHUHK H L@QNO X
WKDW KDG LPSOHPHQWHG GLJLWDOLVHG VXSSO\ FKDLQ SUD
VXUYH\ 7KH H[FOXVLRQ FULWHULD IRU WKLV VWXG\ ZHUH 6001
SUDFWLFHV RU ZHUH QR@W VKB O/XQUIYWR BIOHUWDMWL ZWW EROOHI
VXUYH\ TXHVWLRQQDLUH WKDW zZDV DGPLQLVWHUHG WR WKH
GHVFULSWLYH VWDWLVWLFVY DQG LQIHUHQWLDO VWDWLVWLEF
FKDLQV RQFUMHOXH-F® LQ 600(V 5HJUHVVLRQ DQDO\VLV ZDV
HQDEOHG UHVHDUFKHUV WR H[SORUH UHODWLRQVKLSV EHWZ

SHVXOWYV

7KH GHVFULSWLYH DQG LQIHUHQWLDO VWDWLVWLFV DQDO\VL
$ ILBRLQW /LNHUW VFDOH TXHVWLRQQDLUH ZDV GHYHORSHC
DVVHVVHG IRU LQWHUQDO DQG H [FRHOUWOQHFOV A B QUIRWPWH @ B\P F®& I
UHVSRQGHQWYV

7TDEOBHOLDELOLW\ WHVW

&RQVWUXFWYV ,WH¥HY &URQE
FRUUH WHVW

'LIJILWDOLVDWLRQ

' %LJ GDWD WR LQWHUDFW ZLWK

! "LITHUHQW SODWIRUPV WR LQW|
RQOLQH

' &EXVWRPHU UHODWLRQVKLS PD(

' $QDO\WLFVY WRROV HJ *RRJO

' &RPSXWHULVHG FXVWRPHU U
ERRNLQJ HQJLQH

' ORELOH DSS

! &KDW LQVWDQW RQOLQH DGYL

' *HQHUDWLYH $, VXFK DV &KDW*

' 2Q0LQH SURIHVVLRQDO FRPPX

IODOXH BGRDWLRQ

9&& |,QIRUPDWLRQ ILQDQFLDO SUR
ZLWK RXU VXSSOLHUV
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9&& 'H HIFKDQJH LQIRUPDWLRQ ZLW

9&& $Q\ HYHQW RU FKDQJH WKDW P
LPPHGLDWHO\ FRPPXQLFDWHG V

9&& | ,QIRUPDWLRQ SURYLGHG DVVL
FRQWULEXWH RU RIIHU PRGLI
HQJDJHPHQW

9&& ,Q RXU RUJDQLVDWLRQ ZH GHD

9&& 'H FUHDWH YDOXH WKURXJK LQV

9&& 2XU UROHV LQ GLIITHUHQW USKIDW

9&& | 2XU GLJLWDO WRROV LPSDFW
HYHU\RQH LQ WKH VXSSO\ QHW?

9& & ‘DWD VKDULQJ SODWIRUPV ZH
VWRUH GDWD WR VXSSRUW WKH

9&& 'H XVH D GDWD VKDULQJ SODWI
VWDNHKROGHUV WR PDNH YDOX

9&& 'H NHHS HDFK RWKHU LQIRUPHG

9&& ‘H OLVWHQ WR HDFK RWKHUTV H

9&& 'H FRQVLGHU LQVLIKWYV DQG
GHFLVLRQV

6 XSSO\ &KDLQ 1HWZRUNYV

6&1 ‘H RXWVRXUFH ZLGHO\ DYDLOD

6&1 |:H KDYH D YDULHW\ RI GLIIH
H[SHULHQFHYV

6&1 7KH UHVRXUFHV RU 600(V LQ WK
HDFK RWKHU

6&1 ‘H KDYH VNLOOV DQG DELOLWLHE
6&1 'H UHJXODUO\ RUJDQL]H IRUPD

PHHWLQJY DPRQJ RXU FRPPXQL
6&1 ‘H DOVR SHULRGLFDOO\ RUJDQI

DPRQJ RXU SDUWQHUYV

6&1 7KH HQWUHSUHQHXUV WKHPVH
WKHVH PHHWLQJV
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6&1 ,Q RXU QHWZRUN SDUWQHUVT
WHDPZRUN ZLWK FROOHDJXHV |
6&1 ,Q RXU QHWZRUN ZH RIWHQ RU
VHPLQDUV IRU WKH SDUWQHU H
6&1 'Q RXU QHWZRUN ZH RIWHQ RU
DQG VHPLQDUV IRU WKH HPSOR

7KH UHOLDELOLW\ WHVW YDOLGLW\ WHVW DQG LWHP FRUU]I
IRXQG VXLWDEOH IRU IXUWKHU VWDWLVWLFDO DQDO\VLV 7DI
DOSKD FRHIILFLHQWY DERYH QV,WWHDRY¥X®BH W WH B UWARNLUR Q DI
UHVXOWYV WKIRZHDUBRDWLRQVKLS DPRQJVW VWXG\ FRQVWUXF
PRGHUDWH SRVLWLYH UHODWLRQVKLS RI WR D VWURQJ
7KLY VLIQRVLMMLYHSUHODWLRQVKLS EHWUHB® LRIQI LG LWXB/BK
QHWZRUNYV

5HJUHVVLRQ $QDO\VLV
7DEOBMXPEHU Rl REVHUYDWLRQV

1XPEHU RI REVHUYDWLR

)

3URE ! )

S6TXDUHG

$SGCGMXVWHOBHG

5RRW 06 (

DEOBDUDPHWHU DQQRWDWHG RXWSXW

6 XSSO\ | &RHIILF 6WDQC WDOX SYDOXH &, (
1HWZRU HUURU

'LIJLWDAQ

9DOXH
FUHDWL

OHGLDW
HITHFW
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YDOXH

FUHDWL

&RQVWD

$V VKRZQ LQ 7DVETOHD U HVBKIHV 5 LQGLFDWLQJ WKDW DSSUR[LP
LQ WKH GHSHQGHQW YDULDEOH VXSSO\ FKDLQ QHWZRUN LV
PRGHO 7KH DNGMXVMG G 5 ZKLFKHDF R RKIQW R IIBUHGLFWRUYV
LV VOLJKWO\ ORZHU DW VXJIJHVWLQJ D PRGHVW DGMXVW
PHDQ VTXDUH HUURU 506( RI SURYLGHV D PHDVXUH RI V

RU SUHGLFWRRABYHWURURP WKH DQQRWDWHG RXWSXW LQ 7DE
FREUHDWLRQ VWDWLVWLFDOO\ SUHGLFWV WKH WRXULVP VXS
ZLWK GLJLWDOLVDWLRQ ZKLFK ZDV IRXQG QR PHRYDRN. DHED\H
)RU H[DPSOH WKH UHVXO\WV HDQGLED WK B GV B DWL JYQDLOXAHD RV S U |
WRXULVP VXSSO\ FKDLQ QHWZRUN 7KH UHODWLRQVKLS ZDV

7KH UHVXOWYV YDOtCYDDMHR WKHRQQBKRINREQ G W KFUM Y\ ERXH ZFIRV
PRUH RIWHQ tQVWUXPHQWDO tQ HQKDQFtQJ 600( HIItFtHQF\ Wi
SHUWtQHQW WR WKH EXVtQHVV 7KtV tQFOXGHV H[WHUQDO
FDSDEtOtWtHV VW WHDWPWtQGEWVGENWHWXS ZtOO IXUWKHU tPSUF
H[SHGtWH SURFHVVHWOHIPW G QVHEMDWWHR/Y 7KH GtJtWDOtVD\
SUHGtFWtYH HITHPW RS ®AK AKWHRX QtWWZRUN 7KH UHODWtRQ\
VtJQtItFDQW % 3 +RZHYHU WKH RXWFRPH tV tQ FRQWUTL

ZKR VWDWH WKDW GtJtWDOtVDWtRQ ZDV D NH\ GUtYHU tC
WKURXJK VWDNHKROGHU FROODERUB W HG | RURDWH\R Q7 KGD WIDF v
FRPPXQtFDWtRQ WKURXJK GtIIHUHQW GtJtWDO FKDQQHOV )»
WKH K\SRWKHVtFUMPDIWRYQDIOXE BWP HIGWEAMTHA®D G VHDRVtRQ DQG W
VXSSO\ FKDtQKGHWIRIONY DOVR SUHVHQW D VWDWtVWtFDOO\
FREUHDWtRQ RQ GtJtWDOtVDWtRQ DQG W RXUDWA VWXIFSOD GKB tR!
ZKtFK tV VWDWtVWtFDOYD O/XHQRItFDQ VDX FMK FRGHAMH@DFH G\Q
FDSDEtOtWtHV HQDEOH 600(V WR EH IOH[tEOH tQQRYDWtYH
tQWHUQDO HQYtURQPHQW WKHUHE\ HQKD Q A X\AXWH BARIDE O
7HHFH 3tVDQR 6KXHOQ

&RQFOXVtRQ

JURP WKH UHVHDUFK ILQGLQJV LWFRRXID/GLRE FHREDMEG N GWW K
RI WRXULVP VXSSO\ FKDLQ QHWZRUNV GHHPHG FUXFLDO IR
,QYHUVHO\ GtJtWDOtVDWtRQ GtG QRW KDYH D SUHGtFWtYH HI
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tWV SUHGtFWtYH HIITHFW RQO\ FDPH ZKAHMH DWKHR B H & RDZ\W YRHQ HW
XQGHUVFRUHV WKH VtFQUHIFWOFQ RY YMSRHVDROW tQ GUtYtQJ V
QHWZRUN ZtWKtQ 600(V 7KH UHV ZXOMM RS FFRA VY M WG DRV EB U
G\QDPtF FDSDEtOtWtHV WKHRUM D SRR MRRYZ CQUIGWDIWQXKDFRFtQJ E
WKURXJK GtJtWDOtVDWtRQ 7KtV PHGtDWHG WHVW SUHVHQWH
KRZ DQG XQ G HRW WM HFYEEOMH RFFR FDQ tQIOXHQFH WRXUtVP \
WRZDUG tPSURYHG EXVtQHWINNOSHIWRR®DIQFSODFH DORQH PD)
VI\VWHP VKR XPGGEHHWRDRERW WKH QHHGV RI YDUtRXV VWDNHKR
WR FRQVWDQWO\ HQJDJH ZtWK VWDNHKROGHUV ZtWKtQ WKH

SHIHUHQFHV

$ELG 1 &HFL ) DQG $IWDE - $WWDLQLQJ VXVWDLQDEC
FRQVWUDLQWY ,QVLJKWV IURP DQ HPHUJLQJ HERQRP\ 6XVWI

%OHDG\ $ $OL $ + DQG ,EUDKLP 6 % '\QDPLF FDSDE
VKLIWLQJ FRQFHSW $FDGHP\ Rl $FFRXQWLQJ DQG )LQDQFLDO

+XVHU 3 KDW DUH WKH DGYDQWDJHY DQG FKDOOHQJF

$YDLODEOH DW KWWSV ZZZ PD QR WBKIHFRIPQ BMER-DO® 16 Q J HW D
RIGLIJLWD DQMIMAREDLQ $FFHVVHG -X 0\

, YDQRY ' DQG 'ROJXL % $ GLILWDO VXSSO\ FKDLQ WZLC
UHVLOLHQFH LQ WKH HUD RI ,QGXVWU\ SURGXFWLRQ 30DC

OKORQJR 7 DQG 'D\D 3 &KDOOHQJHV IDFHG E\ VPDOO
*DXWHQJ $ FDVH IRU HOQWUHSUHQHXULDO OHDGHUVKLS DV I
$IULFDQ -RXUQDO RI (QWUHSUHQHXUVKLS DQ@G 6PDOO (QWHU'

SDPVXUDM 7 $VVHVVLQJ WKH UROH RI HQWUHSUHQHXUYV

LQ 6RXWK $IULFD ,QWHUQDWLRQDO -RXUQDO RI 5HVHDUFK L!
SS

5XQJDQL ( SRWJLHWHU O 7TKH LPSDFW RI ILQDQFLD

PHGLXP DQG PLFUR HQWHUSULVHV LQ WKH (D\XOVBHISE Q-SRI
5HVHDUFK -RXUQDO LQ WKH ODQDJHPHQW 6FLHQFHYV

6PDOO (QWHUSULVH 'HYHORSPHQW $JHQF\ 6('$ 600( 4XD!I

6LJDOD O 1HZ WHFKQRORJLHW LRL S\ARODQGWAPRNL BUOR RO IP IX ¥
DGYDQFHVY DQG WUDMHFWRULHY 7RXULVP ODQDJHPHQW 3HUYV

THHFH ' - 3LVDQR * 6KXHQ $ '"\QDPLF FDSDELOL\
6WUDWHILF ODQDJHPHQW -RXUQDO
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6\VWHPDWLF OLWHUDWXUH UHYLHZ RQ KRVSLWDOLW\ DQG C
WRXULVP

-RVp 3HUHLUD *LRYDQD *RUHWWL )HLMy $OPHLGD

&L7883RO\WHFKQLF 8QLYHUVLWSRHQBDBRA 3H RWMIHDN B REBN X JID

$SEVWUDFW

SXUSRXH REMHFWLYH RI WKLV VWXG\ LV WR H[DPLQH KRZ KRV
PHWDYHUVH KDYH EHHQ DGGUHVVHG LQ VFLHQWLILF SXEOLF
HPHUJHG LQ VRFLHW\

6WXG\ GHV0JQ PHWKRGRIORID WDVEISIRD FKUHVHQWY D V\VWHP
FRPELQHG ZLWK D QDUUDWLYH UHYLHZ

S5SHVX®OWXOWLWXGH RI HHWDQW VWXGLHYVY KDYH LQGLFDWHG W
DQG OHLVXUH E\ RITHULQJ LPPHUVLYH YLUWXDO VSDFHV ZLWI

2U0J0QD O MHYPROXAHSW RI KRVSLWDOLW\ DQG OHLVXUH LQ W
WKH UHFUHDWLRQ RI FRQYHQWLRQDO H[SHULHQFHV ZLWKL(
LQFRUSRUDWLQJ LQQRYDWL YEDNRIRES RQWM B WD/F WYARKY ¥ \OFQI&/DRAXY

JLQGLQJV FRGREBXFREBOWSW Rl KRVSLWDOLW\ DQG OHLVXUH L
RQO\ WKH H[WHQVLRQ Rl FRQYHQWLRQDO SUDFWLFHV EXW D
WKH LQWHJUDWLRQ RI WHFKQRORJ\ FXOWXUHF DIQBWILRQRRD
WRXULVW H[SHULHQFHV WKDW WUDQVFHQG WKH ERXQGDULH\
HVWDEOLVKLQJ D SK\JLWDO HQYLURQPHQW

.H\ZRU®WWDYHUVH OHWDYHUVH 7RXUtVP +RVStWDOtW\ DQ
OHWDYHUVH +RVStWDOtW\ ,PPHUVtYH ([SHUtHQFHV

,QWURGXFWtRQ

7KH DFFHOHUDWHG JURZWK RI WRXUtVP KDV J1HQSWKIV®OIRP R QR
KDV EHHQ H[WHQVLYHO\ GRFXPHQWHG LQ WKH H[WDQW OLWH L
ZLWK D SDUWLFXODU HPSKDVLV RQ LWV LRSREWPRRE FKKH GIHC
FRQIURQWLQJ ORFDO SR SOHOMHWRIRIVO HQ JHV SIRROWHHO WRS SWU R D F |
WRXULVP KDYH EHHQ FRQVLGHUHG DQG WKH PHWDYHUVH KDV

7KH PHWDYHUVH LV D GLJLWDO LPPHUVLYH VSDFH WKDW XWL
LOWHUDFWLRQVY DQG JHQHUDWH FXVWRPL]J]HG H[SHULHQFHV
WHFKQRORJLFDO ITURQWLHU KROGV W&XH \8\WR W HHQ $\H.WDLCH QVFRH WAL
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RITHULQJ LPPHUVLYH H[SHULHQFHV WKDW DUH LQGHSHQGHC(
&RQVHTXHQWO\ WKLV LQYHVWLIJDWLRQ DLPV WR H[DPLQH W
ZLWKLQ WKH PHWDYHUVH KDYH EHHQ DKGHGGRYPDHQG RQWRXKHQW

D VLIQLILFDQW \HDU LQ WKH HPHUJHQFH RI WKLV WKHP
OLWHUDWXUH UHYLHZ PHWKRG ZDV DGRSWHG IRFXVLQJ RQ \
ZLWK D QDUUDWLYH UHYLHZ

7KH HIWDQW OLWHUDWXUH 3L]DP 7DVFL JLOLPRQDX HW

VXJIHVWY WKDW WKH PHWDYHUVH KDV WKH SRWHQWLDO
WRXULVP $OWHUQDWLYH YLHZIBRVRWWR XWG&YRFDWRH EHR UU HPH
FRPSOHPHQWDU\ PRGDOLW\ WR SK\WLFDO WRXULVP WKHUE
HISHULHQFHV ZLWKRXW VXSSODQWLQJ WKH SUHYDLOLQJ SDU
DV WKDW E\ )LOLPRQBXVHWWRWHD WKH VKQGLILFDQFH RI LQFRUS
WHFKQRORJLFDO DFFHVVLELOLW\ DQG SHUVRQDOL]DWLRQ R
XQGHUVFRUHV LWV VLIJQLILFDQFH LQ UHJLRQDO GHYHORSPH
WRWXRJL7KAIWFRXUVH XQGHUVFRUHVY WKH HPHUJHQFH RI WKH
SRVVLELOLWLHV IRUW KXW WRERKUKV¥PEPDLA) WRVIMANQRZOHGJIJH WKDW
VKRXOG QRW EH UHJDUGHG DV D VXBYWIWXWRXI®RE SK\VIHID
FRPSOHPHQWDU\ DOWHUQDWLYH

7KH QRYHOW\ RI WKLV VWXG\ OLHV LQ LWV H[SORUDWLRQ RI KR
D UHFHQW WRSLF LQ VFLHQWLILE WRXULVP SXEOLEFDWLRQV :
DSSURDFK IURP RQ Z D WG W RXKWIOWP VKDY GEMH.Q GHPWHQVLYHO\
VXVWDLQDELOLW)\ DQG VRFLDO DQG HQYLURQPHQWDO LPSDFW
SHUVSHFWLYH WKDW PHULWV IXUWKHU LQYHVWLJDWLRQ

7KtV ZRUN EHJtQV ZtWK WKH SUHVHQWDWtRQ RI WKH FHQWUD
RI WKH OtWHUDWXUH DQG PHWKRGRORJ\ $IWHUZDUGV WKH
FRQFOXVtRQ tV VXPPDUt]HG

[t WHUDWXUH UHYtHZ

OHWDYHUVH

$FFRUGLQJ WR 6WHSKHQVRQ WKH WHUP PHWDYHUVH
UHSUHVHOQWALPHDWLROQBI® XQLYHUVH ZKHUH LQGLYLGXDOV W
E\ LQWHUDFWLQJ ZLWK DYDWDUV LRQDLWKIIGUWER YWKIHVE R P DU L
ILFWLRQ WKLV FRQFHSW KDV HYROYHG WR EHFRPH D SURP
ODQGVFDSH 7KH PHWDYHUVH LV GHILQHG DV D FRQWLQXRX
YLUWXDO UHDOLW\ 9%\ [¥%JPHQWHEKQRDAKRULFDOO\ DGYDQ
VHPLFRQGXFWRUV WKHUHE\ HQDEOLQJ LQGLYLGXDOV WR HIS
DW DQ LQFUHDVLQJO\ LPPHUVLYH DQG UHDOLVWLF OHYHO ,Q
DUHYARQJLQJ HQDEOLQJ XVHUV WR VHDPOHVVO\ QDYLJDWH |
SXUSRVHV LQFOXGLQJ ZRUN KHDOWK HGXFDWLRQ SHUVRQI
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7KHPHWDYHUVH LV D XQLILFDWLRQ RI YDULRXV LPPHUVLYH W
FRPSXWLQJ DQG RWKHU GLJLWDO LQQRYDWLRQV ZKLFK FROO
UHDOLVWLE GLJLWDO H[SHULHQEM R RW RVGXFXWH D Z& N & UPRLGAHXF
XQGHUVFRUHV WKH VLJQLILEDQFH RI FRJQLWLYH DIIHFWLYH
FRPSRQHQWY RI WKH XVHU H[SHULHQFH 3L]DP 7DVFL OF
7KH PHWDYHUVH H[HUWV D VXEVWDQWLDO LQIOXHQFH RQ WK
HQFRPSDVVLQJ WKH YDULRXWSKISV KX BIL Q\UKWKERS U QB WDSHEES
WULS SKDVH WKH PHWDYHUVH GRQ@LULE XDAHV BRR MVLKQH [RQ WBR
DQG VHUYLFHV 7KLV WHFKQRORJ\ HQDEOHV FXVWRPHUV WR }
DV PXVHXPV SDUNV DQG ORFDO KHULWDJH VLWHV DQG WR
ODQGVFEDSHWPRXYHWLW DOORZV WKHP WR YLUWXDOO\ H[SHULF
KRWHOV DQG UHVWDXUDQWYV 3L]DP 7DVFL *XUVR\ HW
%XKDOLV HW DO
,Q WKH VXEVHTXHQW SKDVH WKH PHWDYHUVH HQFRPSDVVHYV
SURGXFWYV DQG VHUYLFHV GXULQJ WKH WULS $W WKLV VWDJ
RSSRUWXQLW\GMS WK TNKQ R EHOIHGEG JH DHE RKWWL W.IQH D B &R K YARDOQFW L F
DWWUDFWLRQV WKURXJK WH[WXDO GDWD RU DXGLRYLVXDO L
XQGHUVWDQGLQJ RI WKHVH SODFHV )XUWKHUPRUH LW KDV '
E\ LQFRUSR WDW.R@DBGXFG HOQWHUWDLQPHQW UHVRXUFHV UH
LQIRUPDWLYH *XUVR\ HW DO 5DPNLVVRRQ D %X
,Q WKMVSRSWKDVH WKH PHWDYHUVH RITHUV WKH SRWHQWLD
WKH GRFXPHQWDWLRQ JBQGE UDKWDHIGE QFIRQW N QMU 7KH H[SDQVLF
HQJDJHPHQW ZLWK LQGLYLGXDOV ZKEHKIRAH MSHULHPDBE® VI
VRFLDOL]LQJ DQG H[FKDQJLQJ LQIRUPDWLRQ 7KH PHWDYHU\
SDVW PRPHQWYV DV ZHOO DV WKH VKDULQJ RI FRQWHQW NQR
FLUFOHV 7KLV FRQWBDEXWWHY M{BHULHQFH DQG PHPRUDEOH
5DPNLVVRRQ E OF.LQVH\ &RPSDQ\ % XKDOLYV

+RVSOWDOOW\ DQG /HGVXUH

&RQWHPSRUDU\ OLWHUDWXUH LQGLFDWHV D VKLIW WRZDUGYV
LQFRUSRUDWLQJ WKH VRFLDO QDWXUDO DQG FXOWXUDO GL
H[SHULHQFH LQ WKH KRVSLWDOLW\ EAELBRIPHQWDDOIG WKH
QRWDEOH PLOHVWRQH LQ WKLV HYROXWLRQ LV WKH WUDQVL
PRGHO PDUNHG E\ WKH LQWHJUDWLRQ RI OLYH EURDGFDVWYV
LQFUHDVLQJ LPSDUWWHQWDMWARQVRHOOLIJHQFH $, LQ WKH KR!
<LQ HW DO

7KH LQWHUDFWLRQ EHWZHHQ GLIIHUHQW FXOWXUHV KDV EHF
PDQQHU LQ ZKLFK VHUYLFHV DUH SURYLGHG WR FRQVXPHUYV
JHQHUDWHG E\ WKHLU XVH 7KHVH QW BQ WIKH H\R DIIHN SIDU W L
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FRQWH[W DGRSWLQJ D PXOWLGLPHQVLRQDO DSSURDFK WR F
UHVSHFWIXO DQG UHSUHVHQWDWLYH RI FXOWXUDO DQG UHOL
WR HQKDQFH WKH H[SHULHQFHVK$SHURRY S H\® DD LW/K H/ B HWRLY H)X
DSSURDFK FRQWULEXWHV WR WKH DGYDQFHPHQW RI PDUNHW
WKH FRQILIJXUDWLRQ RI DQ HPHUJLQJ PHWDYHUVH HQYLURQP
RI VHUYLFHWBONKBHAHBAGY RI VSHFLILF PDUNHWY +DOO 3UL
WLV LPSHUDWLYH WR DFNQRZOHGJH WKDW HPHUJHQW WUHQ
LQIOXHQFHG E\ D P\ULDG RI IDFWRUV LQFOXGLQJ JRYHUQP
G\QDPLFV RI VRFLDO V\VWHPV LWKLQWKRRB GRPBDLQVRIDQIHAH\
HQJDJH LQ DQDO\WVLV RI SUHYDLOLQJ GHYHORSPHQW WUHQC
UDPLILFDWLRQV +RZHYHU FODVVURRP WHDFKHUV IDFH WKH
WKHVH WUHQGV DXWRDR@ RAVWKHVH FIREBWMVHDWFLHY HQKDQF
FDSDFLW\ DQG IRVWHUV PRUH VXVWDLQDEOH EHQHILWYV LQ
*XUVR\ HW DO SDPNLVVRRQ OF.LQVH\ &RPSDQ'
SURILFLQAFRTXLULQJ NQRZOHGJH DERXW HPHUJLQJ WUHQGV
XQGHUVFRUHVY WKH DELOLW\ WR FDUU\ RXW D KROLVWLF DQG
WRXULVP KRVSLWDOLW\ UHFUHDWLRQWDOQHVMBRBKW D/GGE56H!
PDWHULDOV FRQFHUQLQJ WKH HYROXWLRQ RI WKH /7+56 LQG
DQG GHOLEHUDWLQJ FRQWHPSRUDU\ WUHQGYV &ODYHULD 3F

SHVHDUFK PHWKRGRORJ\

7KLV VWXG\ HPSOR\V D K\EULG DSSURDFK LQWHJUDWLQJ D
QDUUDWLYH UHYLHZ 7KH LQLWLDO VWDJH PHWLFXORXVO\ DG
UHYLHZ 6/5 LPSOHPHQWLQJ WKH 35XFVSXIIHONREG 8 OVW R QH/G\D.
IRU VHOHFWLQJ DQG DQDO\]LQJ UHOHYDQW VWXGLHV 7KH 5¢
VFLHQWLILF FRQWULEXWLRQV ZLWKLQ WKH PHWDYHUVH WRX
UREXVW PHWKRGROR JRKMD®G HGDRE2Z/\VWHPDWLF LQFOXVLRQ D
%RUVEKLYHU ODUTXHV &RVWDYV 'ROIUDP
'XH WR WKH OLPLWHG QXPEHU RI VWXGLHY DQDO\]JHG QLQH L
GHSWK WKH VHFRQG SDUW Rl WKH VWXG\ HPSGRSWHB QRGUI
UHIOHFWLYH DQDO\VLV Rl HDFK DXRNKRDO/ DEQGRQFK HE&D
FRPSUHKHQVLYH H[SORUDWLRQ RI WKH VHOHFWHG VWXGLHYV
DQG WKH HPHUJLQJ FKDOOHQJHV SHUWLQHQW WR WKH VXEMEF
HIDPLQDWLRQ RI SRR BENHWUVD® FRQWULEXWH WR D PRUH ¢
WRXULVP ZLWKLQ WKH PHWDYHUVH
$ VIVWHPDWLF DSSURDFK ZDV HPSOR\HG HQWDLOLQJ D VHDUF
VWULQJ > PHWDYHUVH $1' WRXULVP KRVSLWDOLW\" PHWDYHL
*LYHQ WKH UHFHQW HPHUJHQFH RI WHKILNOXXEWHGWLOHVL G
GXH WR WKH LQWHUHVW LQ PRUH FRQWHPSRUDU\ |
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FULWHULD HQFRPSDVVHG VWXGLHV WKDW H[SORUHG WKH LPS
HQFRPSDVVLQJ WKH DQDO\VLV RI REM HH WIKHUH | R KR/GIR\G RH LI
35,608 SURWRFRO
,GHQWLILFDWLRQ
x 'DWDEDVH XVHG 6FRSXV
x 6HDUFK SHULRG W R
x 6HDUFK WHUPYV
R PHWDYHUVH $1' WRXULVP KRVSLWDOLW\ GRFXPHOQ
R PHWDYHUVH $1' WRXULVP KRVSLWDOLW)\ $1' OHLVXUF
x SHFRUGV LGHQWLILHG LQ WKH GDWDEDVHV GRFXPHQW
6FUHHQLQJ
x SHFRUGV DIWHU GXSOLFDWH UHPRYDO
x SBHFRUGV GHOHWHG DIWHU UHDGLQJ WLWOHV DQG DEVWU
x BHFRUGV HOLJLEOH IRU IXO0O UHYLHZ
x 2SHQ DFFHVV GRFXPHQWYV
(OLJLELSQMIWLFOHY UHDG LQ IX0O
 QFOXVLRQ
x BWXGLHV LQFOXGHG LQ WKH VIVWHPDWLF UHYLHZ
x 6BWXGLHV DQDO\]HG LQ WKH QDUUDWLYH UHYLHZ

The search was conducted in the Scopus database, encompassing the period from 2022 to 2024,
and employed a set of key terms. Following a thorough screening and analysis of the documents,
nine studies were selected for inclusion in the review, offeringreprehensive overview of the
intersection between metaverse, tourism, hospitality, and leisure. However, it should be noted that
the researchers' access to the full corpus of studies was restricted, as the remaining studies were
subject to restrictions thatecluded their full inclusion in the review.

6XEVHTXHQWO\ WKH QDUUDWLYH UHYLHZ PHWKRG HDNKDGR
DODO\VLV RI WKH VHOHFWHG VWXGLHV 7KLV DSSURDFK RIIHU
ILQGLQJV ZLWKLQ HPHUJLQJ W UH Q GWD DQ WMKLHD | WHKGIGP RIMAVD R K U I
WKH LGHQWLILFDWLRQ RI UHVHDUFK JDSV DQG DUHDV WKDW |
DSSURDFK IDFLOLWDWHG D FULWLFDO DQG LQWHUSUHWLYH F
WKH V\VWUHPDMWLFHVMM WKH 56/ ZLWK D PRUH G\QDPLF DQG (
VXEMHFWY DGGUHVVHG

6WXGtHV tQYHVWtIDWHG

7KH VWXG\ E\ 5DPNLVVRRQ 6LQJK DQG ,TEDO SUHVHQW\
LPSDFW RI WKH JURZWK DQG H[SDQVLRQ RI WKH PHWDYHUV
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WHFKQRORJLHV VXFK DV YLUWXDO UHDOLW\ 95 DQG DXJPH
HIWHQVLYH DFDGHPLF UHYLHZ RI WKHVH WRSLFV KLJKOLJK!
WRXULVW H[SHULHQFH E\ SURYLGLQJ PRDAWLRRM VDYHZBQ
IDFLOLWDWLQJ UHPRWH DFFHVV WR WRXULVW GHVWLQDWLRQ
LQ FUHDWLQJ LPPHUVLYH H[SHULHQFHV VXJJHVWLQJ WKDW L
QHIJDWLYH LPSDFWV ZXEKOBD\RRMHUPIRAHZVRPSSRUWXQLWLHV 1
+RZHYHU WKH VWXG\ DOVR XQGHUVFRUHV WKH QHFHVVLW\
XQGHUVWD QG WK HPSRQFDWLRQV RI PHWDYHUVH LQWHJUDWL
UHODWLRQ WR DFFHVVLELOLW)\ FX®MMXWDFHF R FHOQNQVQG/W
DWWHQWLRQ LV WKH FKDOOHQJH RI EDODQFLQJ WKH XVH RI I
WKH FXOWXUDO DXWKHQWLFLW\ RI WRXULVW GHVWLQDWLRQ
FRQWLQJHIGW H8RIQQD WKLY FULWLFDO LVVXH

7KLV DUWLFOH PDNHV D VLJQLILEFDQW FRQWULEXWLRQ WR
FRPSUHKHQVLYH DQDO\VLV RI WKH LPSOLFDWLRQV RI WKH PH
UDLVHV FUXFLDO TXHVWLRQV IRU XWX ULH UMY H R WRHKO O/LXIFHQ B
SHUVRQDOL]DWLRQ RI H[SHULHQFHV LQ WKH PHWDYHUVH ,Q
QHFHVVLW\ IRU D PRUH UREXVW IUDPHZRUN IRU WKH HIIHF\
WHFKQRORJLHV IVOWW®R RUKH RHRRMIMWMKR UV IXUWKHU SRVLW WKL
SLYRWDO VWUDWHJ\ IRU PLWLJDWLQJ WKH DGYHUVH LPSDFV
WKRURXJK H[DPLQDWLRQ Rl WKH LPSOHPHQWDWLRQ RI WKH\
PDQQHU LV LPSHUDWLYH WR VXEVWDQWLDWH WKHVH FODLPV
JLOLPRQDX $VKWRQ DQG 6WDQNRY V VWXG\ SURYLGHYV I
RI YLUWXDO VSDFHV DV QRYHO FRQVXPHU VFHQDULRV ZLWK
HYHQWYV 7KURXJK WKH LQWHJUDWLRQ/IRI YWMHIFKQIRGD RIHIHVL WX
DXJPHQWHG UHDOLW\ $5 WKH DXWKRUV XQGHUVFRUH WKH
WKHVH WHFKQRORJLHY WR WKH WRXULVP LQGXVWU\ 1RWZLW
D VROLG IRXQGDWHRQFIKR W QWWR XKRIZ WMAKHVH WHFKQRORJLHV
H[SHULHQFHV LQ WKH WRXULVP DQG HYHQWV VHEWRU ,W LV
GLJLWDO IXWXUH 7KH DGYHQW Rl YLUWXDO VSDFHYXURKSUHEI
FRQVXPHUV H[SHULHQFH WRXULVW GHVWLQDWLRQV KRVSLW
GHPDQG IRU GLJLWDO H[SHULHQFHV &RQVHTXHQWO\ WKH L
LQDXJXUDWLQJ DQ XQSUHFHGHQWHGH[BHDLHQFHRQWX®SW DR
SHUVRQDOL]HG LPPHUVLYH DQG LQWHUDFWLYH &RQVHTXHC
WHFKQRORJLHV SRVH FKDOOHQJHV IRU WKH WRXULVP DQG H
GHVLJQ DQG GHOLYIHWYV RH YBIWLYR }XHMG HKVFRUHY WKH PRXQWL
IUDPHZRUNV DQG HWKLFDO FRQVLGHUDWLRQV LQ WKH LQWH.
IREXV RQ VDIHIJXDUGLQJ FRQVXPHU SULYDF\ DQG HQVXULQJ V
7KH VWXG\ E\ OHHQD HW DO SRVLWY WKDW WKH LQWHJL
PHWDYHUVH FDQ VHUYH DV D VWUDWHJLF FRQGXLW IRU GL
VXVWDLQDEOH WRXULVP SUDFWLFHYG LIQLYRLYQWH YUHDMAR B URY D
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FRQWULEXWLQJ WR WKH HQKDQFHPHQW RI WRXULVP VHFWRUI
YLHZSRLQW HQKDQFHV WKH GLVFRXUVH RQ VXVWDLQDELOLW
WHFKQRORJ\ DV D PHDQV WR PLWELDW HU DVKIH LHFFQ WLLIRROQY/P R Q W
WRXULVP 7KH PHWDYHUVH KDV WKH SRWHQWLDO WR RIIHU
YLVLWV WKHUHE\ UHGXFLQJ SUHVVXUH RQ SRSXODU WRXUL
UHYHQXH ZLWKRXWDWHKB ERWWWDWOGRWLRQDO WRXULVP $ W
EHQHILWYV ZLWKLQ WKH IUDPHZRUN RI VXVWDLQDELOLW)\ XQG
WR DVFHUWDLQ WKH HIILFDF\ RI LPPHUVLYH YLUW XPOIQWW LR
RI WKH WRXULVP LQGXVWU\ ZLWK HQYLURQPHQWDO FXOWXU|
7KH VWXG\ E\ *DX HW DO SUHVHQWY WKH UHVXOWV RI V
HPSOR\HG PHWKRGRORJLHY EDVHG RQ DUWLILFLDO LQWHOOL
REWDLQHG XVLQJ WKH FRQYHQWLR®®ONPRYEA G\ RW KR QUHYVGP
WZR VXSSOHPHQWDU\ SURMHFWVY LQ WKH FRQWH[W RI FR
HIITHFWLYHQHVY RI $, WHFKQLTXHV LQ UHODWLRQ WR WUDGLYV
$ WKRURXJK H[DPLQDWLRQ RI WKH FDVH VWXGLHYV UHYHDOV
VXFK DV UDSLG SURFHVVLQJ RI ODUJH YROXPHV RI GDWD DQ¢
QRW ZLWKRXW LWV OLPLWDWLRQAYV: RHWK RG\D GHMIR@DD FR
UHVHDUFK $, RIIHUV D PRUH G\QDPLF DQG PRGHUQ DSSUR
HPHUJLQJ UHVHDUFK DUHDV VXFK DV PHWDYHUVH WRXULVP

The authors' contributions to the extant literature are twofold: first, they explore the impact of
emerging technologies, such as Al, in the field of tourism and hospitality; and second, they suggest
that future research should consider a deeper integratithese new tools, balancing them with
traditional practicesThe utilization of Al, particularly in the domain of largeale data analysis,

has the potential to enhance the comprehension of the dynamic facets of tourism.

7KMWXG\ E\ 1RRU HW DO PDNHV VHYHUDO QRWDEOH FRQYV
LQ WKH PHWDYHUVH ZLWK D SDUWLFXODU IRFXV RQ WKH KDOD
7KH SDSHU LQWURGXFHV WKHDNRD FVHHSMW LFFIH H[B3® G VAR S A DPSRHG H
KDODO PHWDYHUVH LGHQWLI\LQJ WKH QHHG WR FUHDWH LPP
DXGLHQFH LQ WKH GLJLWDO FRQWH[W 7KH SURSRVHG H[SHUI
WOWGLWLRQDO VHUYLFH ODQGVFDSH PRGHO WDLORUHG WR DFF
RI OXVOLP FRQVXPHUV LQ WKH YLUWXDO HQYLURQPHQW 7KLV
IRU WKH GHYHORSPHQW RI WRXULVW VHUYLFHV LQ WKH PHWD)

7KH DXWKRUV Rl WKH UHVHDUFK SDSHU SURSRVH WKH 3V
IXQGDPHQWDO DVSHFWV RI FDWHULQJ WR WKH QHHGV RI 0XV
LQFOXGH SHUVRQDOL]DWLRQ SU LDYDG\S )SWRRAWHHF W KRR @ P\RHGUHYCL E
WKH GLVWLQFWLYH FKDOOHQJHV DQG RSSRUWXQLWLHV LQK
PDUNHW HPSKDVL]LQJ WKH QHFHVVLW\ RI DOLJQLQJ ZLWK W}
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RI WUDYHPWIUWLFDO DVSHFW IUHTXHQWO\ GLVUHJDUGHG LQ W
7KH 3V IUDPHZRUN HPHUJHYV DV D SUDJPDWLF LQVWUXPHQ
LQFOXVLYH DQG FXOWXUDOO\ VHQVLWLYH YLUWXDO WRXULVF

,Q FRQFOXVLRQ WKH VWXG\ PDNHV D VLJQLILFDQW FRQWULE.
IRU WKH KDODO PHWDYHUVH 7KLV PRGHO LQWHJUDWHY UHOF
DQG UHOLJLRXV QHHGV RI WKH WRGHWDDWEHRYFHW LFRIOV [P
IRXQGDWLRQ IRU WKH GHVLJQ RI H[SHULHQFHV LQ WKH PHWD
XQLTXH IUDPHZRUN WKDW FDQ EH XWLOL]JHG E\ FRPSDQLHV D
GHYHORS DQG WIKBW \DFUHY PRWW DOLJQHG ZLWK WKH GHPDQG)
VWXG\ XQGHUVFRUHV WKH LPSHUDWLYH IRU PHWLFXORXV D
PHWDYHUVH WR FDWHU WR VSHFLILE FXOWXUDO PDUNHWYV
LQFOXVLRQ LQ PHWDYHUVH WRXULVP 7DEOH

Table L Summary of the studies investigated

$XWKRU 7LWOH <HD 5HOHYDQFH WR ' & DWHJRUL

5DPNLV $ 5HVHDUFK 'LVEXVVHV WKH OHWDYHUV

+ 6L( IRU 7R X PHWDYHUVH RQ 7RXULVP

5 ,TED +RVSLWDOL KRVSLWDOLW\ C ,PPHUVLYH
OHWDYHUVF UHVHDUFK TXHV 7HFKQROR.

JLOLPRC 9LUWXDO \ +H DQDO\]HV  &RQVXPSW

9 $VK WKH XWX PHWDYHUVH FIOHWDYHUV

0 6WDIFRQVXPSWL FRQVXPSWLRQ S (YHQWYV

8 WRXULVP WRXULVP DQG +RVSLWDO
DQG HYHQW VHEWRU

*DX /6 ,QQRYDWLY W SUHVHQWYV X' $UWLILFLD

&KX ¥ 7HDFKLQJ WRXULVP FRPS|,QWHOOLJ}

3KDP ' %DVHG 7H][\ WUDGLWLRQDO $QDO\VLV

+XDQJ DQG &KI PHWKRGYV

+ $SSOLFDWL

7TUHQG O5HF
LQ 7RXULYV
+RVSLWDOL

1RRU +DODO VHL ([SORUHV WKH +DODO 7|
6KDULIF LQ WKH PH\ H[SHULHQVFDSF OHWDYHUYV
DEL WRXULVP LQ W 6HUYLFH
1DOODU IRFXVLQJ RQ WK /IDQGVFDSF
1 . FXOWXUDO QHHC

OHHQD G5ROH RI OF 3UHVHQWY D ELE OHWDYHUYV
0 . LQ  )XWXU RQ WKH UROH R 7RXULVP

. XPDU 7RXULVP LQ WRXULVP DQ( %LEOLRPH!'
9DOHUL +RVSLWDOL +RVSLWDO

(YHQWV
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IURP %LEO

SHYLHZ
ORUULY ODUNHWLQJ , W DQDO\]JHV WK ODUNHWLQ
$0 ODQEDJLQJ ° R WRXULVW '"HVWLQDW |
'"HVWLQDWL UHOHYDQW WR ODQDJHPH(
(GLWLRQ KRZ PDUNHWLQ.'LJLWDO 7F

GLILWDO WRXU
PHWDYHUVH
6RXUFH $XWKRUV

7KH FDWHJRULHV LQ 7DEOH UHYHDOV WKH SUHVHQFH RI WZF
SULQFLSOHV IRU WKH DQDO\VLV RI WKH VWXGLHVY ,PPHUVLYF

a)Immersive Technology: This category encompasses the metaverse, immersive technologies, and
artificial intelligence. These elements signify the technological innovations that are reshaping the
tourism experience and its promotion. The metaverse, for irestamcoduces novel forms of
interaction and immersion for tourists, while artificial intelligence (Al) facilitates personalization

of experiences, process optimization, and-tea¢ data analysis.

b) The following list enumerates the application sectors: The studies encompass pivotal domains
such as tourism, hospitality, events, destination marketing, and halal tourism. These fields
represent areas in which emerging technologies, particularly theersasre being applied, each

with its own set of challenges and opportunities.

7KH WZR FHQWUDO WKHPHV RI WHFKQRORJ\ DQG VHFWRUV R
LPSDFW RI HPHUJLQJ WHFKQRORJLHVY RQ YDULRXV GLPHQVLR
*DXW DO LV QRWHZRUWK\ IRU LWV SURSRVDO RI DQ DOW
1RRU HW DO PDNH D VLJQLILFDQW FRQWULEXWLRQ E\ H[!
WRXULVP 5DPNLVVRRQ HW DO DGRBOWGDORRQB BHBWRDROXQG WK
RQ WKHRIP®BRHWHWDYHUVH $GGLWLRQDOO\ *DX HW DO

HYDOXDWLRQ RI WKH LPSDFW RI $, RQ FRQVXPHU EHKDYLRU LC

SHVXOWY DQG GtVFXVVtRQV

7KH ILQGLQJV VXJIJHVW WKDW WKH PHWDYHUVH KDV WKH SRV
QDWXUDO KHULWDJH VLWHVSHUKRQHH | SHRIASMHFMNVQIVQ @ JUHG L
IORZV WRI[SBRVHG GHVWLQDWLRQVL PDXW W@ WRRA H Q W K H DIFDW
HQYLURQPHQWY KDYH WKH SRWHQWLDO WR HQFRXUDJH PRUF
SUHSDULQJ WKHP IRU BRUWRQHMBROMIHE@HHYQ+RZHYHU LW L
PHWDYHUVH IRWWHWWEKQEQXWHRDW XVHUV ZLWK YDU\LQJ GHJ!
FDQ DFFHVV DQG GHULYH HQMR\PHQW IURP LWV RIIHULQJV D
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$QRWKHU VDOLHQW LVVXH SHUWDLQV WR WKH H[LVWHQFH RI
DQ LQGLYLGXDO ZKR ZKLOH DFTXDLQWHG ZLWK GLJLWDO Wt
HQKDQFHPHQW RI VNLOOV WR HIYHFWQYHOR QRN FWK LD ¢
XQGHUVFRUHV WKH LPSHUDWLYH IRU GLJLWDO LQFOXVLRQ
QHFHVVLW)\ IRU WKH LPSOHPHQWDWLRQ Rl HGXFDWLRQDO VW
OHDUQLQJ ,Q WKRXBRQRVHID[WG RKRVSLWDOLW\ WKLV JDS FDC
H[SHULHQFH XQGHUVFRULQJ WKH QHHG IRU FRPSDQLHV DQG
LQWHUIDFHY WHFKQLFDO VXSSRUW DQG WUDLQLQJ SURJUL
DXGLHQFH FDQ FDSLWDOL]JH RQ WKH RSSRUWXQLWLHV SURYL
)XUWKHUPRUH WKH GHVLJQ RI LQWHUDFWLRQV DQG VHUYL
LQGLYLGXDO SUHIHUHQFHV FUHDWLQJ H[SHULHQFHV WKDW
DFFRXQW WKH XQLTXH QHHGV DQG H[SHFW.EWHRWR RR G\DW K X
HQJDJLQJ DQG SHUVRQDOL]HG GLJLWDO HQYLURQPHQW WKDV
WKH GHVWLQDWLRQ RU VHUYLFH RIIHUHG $V 5DWKHU HF
ZLWK WKH XVHU VHMMWHUGIWWYXPRI@WDOX Q IRVWHULQJ OR\DC
7KHVH VFHQDULRYV DUH DOVR HVVHQWLDO IRU FUHDWLQJ PHF
RI WKH PHWDYHUVH WHUULWRULDO EUDQGY $OPHLGD |
JRU .DQJ PHWDYHUVH WRXULVP FDQ EH EDVHG RQ WKt
SURGXFWYV DQG H[SHULHQFHV ZLWK VLJQLILFDQW SRWHQWLE
KDV WKH FDSDFLW\ WR WUDQVIRUP FRMVXIRHBWLWRW MNKHGE VS X
GHFLVLRQV LQIOXHQFLQJ WKHLU FKRLFH SUHIHUHQFHV FR
GHFLFDRQQJ SURFHVVHV 7KLV LPSDFW LV HVSHFLDOO\ VDO
DGDSWLQJ WR QRYHO GRWMWPWLPRGWRVWHKDBW IWEH WRXULVWYV
PRUH VXVWDLQDEOH SUDFWLFHV LQ WKH VHFWRU *XUVR\ HW
$ IXQGDPHQWDO DVSHFW RI WKH GLVFRXUVH VXUURXQGLQJ V
LQFUHDVLQJO\ LPPHUVLYH DQG LQWHUDFWLYH H[SHULHQFH
LQWHUDFWLRQ ZLWK FXVWRPHUV SOD\\H@FRUXKIHD DQWRIJH DL\
DGYDQFHG WHFKQRORJ\ DQG VHQVRU\ HOHPHQWV LQ QRYHO
WUDQVIRUP FRQVXPHU SHUFHSWLRQV DQG LQWHUDFWLRQV
H[SHFWDWLRQV DQG HQULHKLIQQ AWK HRRRY HWDIDA XV HU*KPS/R\ H
+RZHYHU VLJQLILFDQW FKDOOHQJHYV HPHUJH DV WKH PHWDY|
WHFKQRORJLFDO EDUULHUV GLJLWDO LQFOXVLRQ DQG WKH
VFDOH DGRSWLRQ .RR HW DO KH ODRNWR\DHF¥HW/LELOLW\ IR
SURILOHV HVSHFLDOO\ LQ FRQWH[WV ZLWK OHVV FRQQHFWL
DQ REVWDFOH 7R IDFLOLWDWH WKH HIIHFWLYH LPSOHPHQWI
LQYHVW®HXBWW DQFHG WHFKQRORJLHYVY DQG WKH HVWDEOLVKP
'HVSLWH LWV QDVFHQW VWDWH WKH PHWDYHUVH GHPRQVW
HIITHFWV RI RYHUWRXULVP E\ IDFLOLWDWL®WJI|ORZRUBIQKST RLW D
YLUWXDO DOWHUQDWLYHV WKDW DWWUDFW YLVLWRUV ZLWK]
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PHWDYHUVH KDV WKH SRWHQWLDO WR IXQFWLRQ DV D VWUDYV
LV PRUH EDODQFHG VXVWDLQDEOH DQG DFFHVVLEOH IRU ER

)LQDO FRQVLGHUDWLRQV

7KLV VWXG\ H[DPLQHG WKH LPSDFW Rl HPHUJLQJ WHFKQRC
LPPHUVLYH WHFKQRORJLHVY RQ WKH WRXULVP VHFWRU $ FRP
XQGHUWDNHQ WR LGHQWLI\ WKH SUHGRPIL\W R QWK WV UG % & ¥ UDWA
PHWDYHUVH LQ WRXULVP 7KHVH FKDOOHQJHV HQFRPSDVV D

DUWLILFLDO LQWHOOLJHQFH WR WKH FUHDWLRQ RI LQFOXVLY
7KREMHFWLYH RI WKLV VWXG\ ZDV PHW DOORZLQJ IRU WKH LQ
FRQWH[W Rl PHWDYHUVH WRXULVP KDV EHHQ DGGUHVVHG LQ

UHOHYDQW PRPHQW IRU WKH HIPWUJHGQF D RD WKLV RIRWKE \L @ K/
XV WR H[DPLQH WKH LPSOLFDWLRQV RI WKH PHWDYHUVH IRU \
WZR RYHUDUFKLQJ WKHPHYVY WHFKQRORJ\ DQG DSSOLFDWLRQ
H/FDODWLQJ VLJQLILFDQFH RI LPPHUVLYH WHFKQRORJLHV VXI
RI WRXULVW H[SHULHQFHYV

7KHRUHWLFDO FRQWULEXWLRQV LQFOXGH WKH H[SDQVLRQ

PHWDYHUVH DQG RWKHU HPHUJLQJ WHFKQRORJLHV RQ FRQV.
VHUYLFHV )JURP D VRFLDO SHUVSHFWLYH RMKFUDWXLEQJXRRSW
LQFOXVLYH DQG GLYHUVH WRXULVP H[SHULHQFHV )URP D Sl
WKH QHFHVVLW\ WR DGDSW WRXULVP VHUYLFHV WR WKH HP
FKDOOHQJHV SRVHG E\ QDVPBQIWF DWHFK@R ORUL BV V WH I DLW L F
KRVSLWDOLW\ SUDFWLFHV QHFHVVLWDWH LQQRYDWLRQV W
GHYHORSPHQW RI LPPHUVLYH H[SHULHQFHV LQ WKH PHWDYHL
$QRWDEOH OLPLWDWLRQ RI WKH VWXG\ ZDV WKH UHODWLYHO\
WKHVH VWXGLHV RIITHU D UHOHYDQW RYHUYLHZ WKH\ GR QRW |
&RQVHTXHQWO\ VXEVHTXHQ®WHQHYVIHDUBR PHE SODYRUDAI PDRKH VI
LQFRUSRUDWLQJ PRUH HPSLULFDO DSSURDFKHYV DQG ILHOG G
7KLV VWXG\ SURYLGHV D FRPSUHKHQVLYH RYHUYLHZ RI WKH
PHWDYHUVH DQG RWKHU HPHUJLQJ WHFKQRORJLHV ,W KLJK
DULVH IURP WKLV LQQRYDWLRQ $V WIK\H LFPF-EWI D DAMLWHY F R Q WWLK
LQGXVWU\ WR SHUVLVW LQ H[SORULQJ LWV SRWHQWLDO DC
LQWHUDFWLYH DQG DFFHVVLEOH H[SHULHQFHV 7KH PHWDYH
LQ WKH SRUWUD\DIDV RWRHMWPQOWRGRQAPWY D VKLIW LQ WKH
GHVWLQDWLRQV DQG WKH SURPRWLRQ RI WKH VXVWDLQDELC

SHIHUHQFHV

$OPHLGD * *) OHWDYHUVH V DQG 5HJLRQDO 'HYHO
WHUULWRULHYV HG 7KH +HOS 6DQWD &UX] GR 6X0O
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$OPHLGD * *) /KH OHWDYHUVH 7HUULWRULDO %UD
(QF\FORSHGLDt KWWSV GRL RUJ HQF\FORSHGLD

%XKDOLV ' [HXQJ ' /ILQ O OHWDYHUVH DV D GLVU)
WRXULVP PDQDJHPHQW DQG PDUNHWLQJ 7RXULVP PDQDJHPH
&ODYHULD 2 3ROX]]L $ TRXULVP WUHQGY LQ WKH ZRL
WKH ILQDQFLDO FULVLV XVLQJ 81:72 R¥ILFLDO GDWD 'DWD
&RVWDV 5 'LVFXVV}HV JHUDLV VREUH DV FDUDFWHUtVYV

SHVTXLVD SDUD D FLHQWRPHWULD ,Q O0XJQDLQL 5 )XMLQ
FLHQWRPHWULD QR %UDVLO LQIUDBVAHRWXIUWBDSQRDDHDPDOR
VFLHQWLILF UHVHDUFK DVVHVVPHQW LQIBBYSWUXFWXUH LQ W

'ZLYHGL < . HW DO OHWDYHUVH EH\RQG WKH K\SH
HPHUJLQJ FKDOOHQJHV RSSRUWXQLWLHV DQG DJHQGD IRU
-RXUQDO RI ,QIRUPDWLRQ ODQDJHPHQW

JLOLPRQDX 9 $VKWRQ O 6WDQNRY 8 9LUWXDO VSELC
WRXULVP KRVSLWDOLW\ DQG HYHQWYV -RXUQDO RI 7TRXULVP

*DX 6 &KX7 +3KDP ' 7 +HXDQJ & ,QQRYDWLYHEWKBEKWEIWR
PLQLQJ DQG &KDW*37 DSSOLFDWLRQV IRU WUHQG UHFRJQLW
+RVSLWDOLW\

*R + .DQJ O OHWDYHUVH WRXULVP IRU VXVWDLQDE
DIHQGD TRXULVP S5HYLHZ
*XHGHV 9 [/ 6 YRUVFKLYHU 6 %LEOLRPHWULD 8PD

GD LQIRUPDOomR H GR FRQKHFLPHQWR HP VLVWHPDV GH LQIF
(QFRQWUR 1DFLRQDO GH &Lr@FLD GD ,QIRUPDoOmMR

*XUVR\ ' ODORGLD 6 '"KLU $ 7TKH PHWDYHUVH LQ Wtk
$Q RYHUYLHZ RI FXUUHQW WUHQGY DQG IXWXUH UHVHDUFK G
ODQDJHPHQW =% KWWSV GRL RUJ

+DOO & O 3UD\DJ * 7KH 5RXWOHGJH KDQGERRN R
WRXULVP 5RXWOHGJH $ELQJGRQ 2[RQ

,QGHU 6 'DZUD 6 7HQQLQ . / 6KDUPD 6 1HZ EXVI
,*, *OREDO '2,

L 6 3X % 6DQJ : +RZ WUDYHO OLYH VWUHDPLQJ

LOWHQWLRQ HYLGHQFH IURP VWUXHW XX DO IHV XW WY IR @ APARSITHUL
$VLD 3DFLILF -RXUQDO RI ODUNHWLQJ DQG /RIJLVWLFV

.RR & .ZRQ - &KXQJ 1 DQG .LP - OHWDYHUVH WRXI
UHVHDUFK SURSRVLWLRQV &XUUHQW ,VVXHV LQ 7TRXULVP
IDDFKDFK $ OXPWD] 6 $QGDORXVVL % = B8QYHLOLC

WKH PHWDYHUVH LQ WKH WRXULVP DQG WKH KRVSLWDOLW\ \
+RVSLWDOLW\ ODQDIJHPH@WWSYV GRL WKP
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ODUTXHV $ $ $ ELEOLRPHWULD UHIOH[}HV SDUD FRP
&RPXQLFDomR H &LrQFLD GD ,QIRUPDomR &RQJUHVVR %UDVL
&D[LDV GR 6X0O $QDLYV &D[LDV GR 6XO ,17(5&20

OF.LQVH\ &RPSDQ\ 7TRXULVP LQ WKH PHWDYHUVH &DC

PENLQVH\ FRP LQGRVIDDHIN WOMAN BHDFQWH.U KW R K QAROHU L V P
PHW D YWHDWWUHIRHIOU W X D O

OHHQD 0 . .XPDU 6 9DOHUL O SROH RI PHWDYH!
KRVSLWDOLW\ DQG HYHQWYV ,QVLJKWYV IURP ELEOLRPHWULF
,PSOLFDWLRQV RQ 9LUWXDO 5HDOLW\ 7D\ORU DQG )UDQFLV

ORUULVRQ $ O ODUNHWLQJ DQG PDQDJLQJ WRXULVP GF

1RRU 1 6KDULIRQQDVDEL ) DQG 1DOODUDVDQ 1 . +
_-RXUQDO RI ,VODPLF 0DRUSNH\QMQ 1 RIS HIMGH D G

3LIDP $ 7DVFL $ ' $ ([SHULHQVFDSH H[SDQGLQJ W|
PXOMIDNHKROGHGLBRIGSODQDWL DSSURDFK ,QWHUQDWLRQEL
ODQDJHPHQW

5DPNLVVRRQ + +RVSLWDODWLGRQ\XPHUVRGHF L(WGLR QD
RI KRVSLWDOLW2 P D WBNREKW/IOQHG J H

5DPNLVVRRQ + 7RXULVW GHFLVLRQ PDNLQJ ,Q %XKDC
PDQDJHPHQW DQG+PDUBHWUGJOJDU 3XEOLVKLQJ
5DPNLVVRRQ + B6LQJK 5 ,TEDO - D $ UHVHDUFK DJH
PHWDYHUVH &5& 3UHVV '2,

5DPNLVVRRQ + 6LQJK 5 ,TEDO - E ,QWURGXFWLR
KRVSLWDOLW\ DQG WKH PHWDYHUVH &5& 3UHVV '2,

5SDWKHU 5 $ OHWDYHUVH PDUNHWLQJ DQG FRQVXPHU

IXWXUH UHVHDUFK DJHQGD LQ WRXULVP DQG KRVSLWDOLW\ |

6WHSKHQVRQ 1 6QRZ FUDVK %DQWDP %RRNYV
‘ROIUDP %LEOLRPHWULFYV 5HVHDUFK LQ WKH (UD RI %
,Q 0XJQEDLQL 5 )XMLQR % .REDVKL 1 < %LEOLRPHWULD

SDUD DYDOLDomR GD SHVTXLVD FLHRQWQWHDL K DU HHWHDD IGRRK %
LQIUDVWUXFWXUH LQ WKH HUD RI %LJ 'DWD 863

<LQ ' /L O 4LX + %DL % =KRX [/ "KHQ WKH VHU®
&RQFHSWXDOL]DWLRQ DVVHVVPHQW DQG LPSOLFDWLRQV IR
7TRXULVP ODQDJHPHQW
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&ROODERUDWLRQ EHWZHHQ WRXULVP HGXFDWLRQ DQG WKH
HOWUHSUHQHXUVKLS

3RUWLDDIB®DQGD 6LIROR
&HQWUH IRU 6XVWDRQREYOMWIZREQEZYRINVQW) RI THFKQRORJ\ 6

$SEVWUDFW

SXUSRMHY VWXG\ LQYHVWLIJDWHY DQG DQDO\WHV WKH FRO!
HGXFDWLRQ DQG LQGXVWU\ LQ IRVWHULQJ GLJLWDOL]DWLRQC
DSSURDFK O MNWHDBW XWX HQKDQBXK VIWFID\GEBUMW QHBEO XY BYH SU
JURZWK DQG DGGUHVYVY VA\VWHPLF FKDOOHQJHYVY ZLWKLQ WKH 6

BWXG\ GHVLJQ PHWKR/KRYRIWPOGSDBREWY D TXDOLWWR/LYH Ul
SHHU GLDORJXH WR H[SORUH FROODERUDWLYH SDWKZD\V LC
IDFLOLWDWRUV IURP GLIIHUHQW LQVWLWXWLRQYV SRVWJU
PHWIRORJ\ LQWHJUDWHG SULPDU\ DQG VHFRQGDU\ GDWD
FRPSUHKHQVLYH DQG QXDQUFHEWXQBG\ Y DW HBWHPLHZYV ZLWK NH\
FDSWXUH H[SHULHQFHV LQWGLIKWD ODR{DGNERQVI®E WROHODRRU

SHVXPMIWGLQJIJY XQGHUVFRUHG WKH LPSRUWDQEFH RI GLJLWDO
GLUHFW HQJDJHPHQW ZLWK LQGXVWU\ SUDEFWLWLRQHUV LQ S
DQ $IURFHQWULF OHQV JURXQGHG LQ 8EDMPWEKRBQDERKMHDW W
HPEHGGLQJ SULQFLSOHV RI HPSDWK\ VROLGDULW\ DQG VKD
FXOWXUDO YDOXHV RI 6RXWK $IULFD ZKLOVW SURYLGLQJ D
SDUWQHUVKLSV DQG VWVMD WKHEDHRE B DOHORSPHOQP HGXFDWLR

2ULJLOQDOLWDPEBGXHLWKLQ WKH 8EXQWX SKLORVRSK\ ZKLFK
HPSKDVL]ILQJ LOQOWHUFRQQHFWHGQHVY DQG PXWXDO VXSSRUV
IRU H[SORULQJ FROODERUDWLYH SDWKZD\V LQ WRXIWDWPLRG X
DQG HQWUHSUHQHXUVKLS

H\ZRUTRXULVP HGXFDWLRQ HQWUHSUHQHXUVKLS GLJLWDOL
 QWURGXFWLRQ

7RXULVP LV D FRUQHUVWRQH RI $IULFD V HFRQRPLF JURZWEk
1RJXHLUD 9LDQD 7KLV VWXG\ LQYHVWLIJDWHYV DQG DQD
WRXULVP HGXFDWLRQ DQG LQGXVWUHBQHRWWHVKRS G\LKUWRXDJI
FROODERUDWLYH VHVVLRQ WKDW EURXJKW WRJHWKHU VWDN
SUHSDUH VWXGHQWYV IRU IXWXUH WRXULVP UROHV 7KH VHVV
HGXFDWLRQ ZLWXV LEAGHMDORUDGH HQWUHSUHQHXULDO RSSR
LQWHUGLVFLSOLQDU\ OHDUQLQJ 7KH LQWHUVHFWLRQ RI
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HQWUHSUHQHXUVKLS UHSUHVHQWY D FULWLFDO DUBB\RI Ul
JUDGXDWHV ZKR FDQ QDYLJDWH WKH FRPSOH[LWLHV RI WKH
FKDOOHQJHV VWHPPLQJ IURP GLJLWD O HG GHPYDSNELVR QAK LDIQ G V
H[DPLQHV NH\ VFKRODUO\ SHUVSHEWLYHV RQ WKH UROH RI G
DQG HQWUHSUHQHXUVKLS LQ HQKDQFLQJ WRXULVP HGXFDW
BWXGLHY HPEHGGLQJ XEXQWR QHDYHOVRQS ARRNXMUISW PDQD
6LIROR 7KLV VWXG\ LV JURXQGHG ZLWKLQ S8EXQWX 3
IUDPHZRUN HPSKDVL]LQJ LQWHUFRQQHFWHGQHVYV DQG PXW
WKHRUHWLFDO |RXQGETROLRIE RRDWI[SEBRIDWKZD\V LQ WRXULV
7UDQVODWHG DV , DP EHFDXVH ZH DUH $GHROD .LPEX
IREXV RQ EULGJLQJ DFDGHPLD GLJLWDOL]DWLRQ DQG HQWUH
HPEUDFLQJ WKH FRQFHSW RI 8EXQWX , DP EHFDXVH ZH [
WKURXJK GLJLWDOLVDWLRQFH@QWHRSK FRIO|6 B ERRIDPXIGRW\ LQF
JURZWK ZKLFK LV SDUWLFXODUO\ UHOMMBIOW %MQBEGEMHHV VL
QRW RQO\ LQ 6RXWK $IULFD V WRXULVP VHFWRU EXW LQ

'"HVSLWH WKH JURZLQJ LPSRUWDQFH RI FROODERUDWLRQ EH
IRVWHULQJ GLJLWDOL]DWLRQ DQG HQWUHSUHQHXUVKLS VL.
SUDFWLFHV ZLWK LQGXVWU\ QHHGYV FWRXWHK D FULLADL RZIK® & R
HFRQRPLF JURZWK DQG MRE FUHDWLR@GXWKRHUD SBNWRQ HBYK LV/S
WKH GHYHORSPHQW RI GLJLWDO VNLOOV DQG HQWUHSUHQH?>

$GGLWLRQDOO\ DOMWWHVFLPQXOWLRLWHG DFFHVV WR GLJL
WKHVH FKDOOHQJHV SDUWLFXODUO\ IRU VPDOO PLFUR DQC
VHFWRU 7KLV GLVFRQQHFW KLQGHUV WKH VHFWRU V DELO
LQQWWD DQG UHPDLQ FRPSHWLWLYH LQ D UDSLGO\ HYROYLQJ
RI FXOWXUDOO\ UHOHYDQW IUDPHZRUNV LQ FROODERUDWL"
HPSRZHUPHQW 7KH UHVHDUFK SUREOHP WU RIWUHEG XOUWWV\ L
HQWUHSUHQHXUVKLS FDQ FROODERUDWLYHO\ OHYHUDJH GL
SURPRWH LQFOXVLYH VXVWDLQDEOH JURZWK ZLWKLQ WKH 6

OHWKRGRORJ\

7KLV UHVHDUFK VWXG\ DGRSWV D TXDNRMNHUW L QMW HUHDAW QR ¢
UHODWLRQVKLSY %UHXHU :LW] 6NHUOM %UDXQ %DN 1DFH
0+O0OHU VWDWH WRB WUWKHO & WHRBQWERILGU LWVUX EH WKH V
FROOHJLDO FRQQHFWLRQV WKDW FDQ GHYHORS EHWZHHQ

EDFNJURXQGV 7KLV VXLSWH® MKRLN[ZBROLQJ WKH FRPSOH[LW
EHWZHHQ WRXULVP HGXRIDERUDPWLRGXVMQLB WKH UROH RI
HQWUHSUHQHXUVKLS 7KH UHVHDUFK DGRSWV D FRPSUHKHQ
ERWK SULPDU\ DQG VHFRQGDU\ GDWD VRXUFHV WR LQYHVWL
EHWZHHQ WRXWLIRP HGXEQGXVWU\ LQ IRVWHULQJ GLIJLWDOL]I
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$ IJUHH \WHUFH -DYD6FULSW OLEUDU\ IRU YLVXDOL]LQJ GDWLEL
SUHVHQWYVY WKH PHWKRGRORJ\ DSSOLHG LQ WKLV VWXG\ ZK
FROODERUDWLYH SDWKZzZD\V IRVWHULQJ PRWEOGDWOROQWVQIR
VWUHQIWKHQLQJ WLHVY EHWZHHQ WRXULVP HGXFDWLRQ DQG

Participant Industry
Observation Practitioners
Dialogues Academics

Peer-to-Peer

Semi-Structured

Interviews
o Key Students
Collection

Focus Stakeholders
Groups

Research
Methodology

Framework

Thematic

Analysis Data

Analysis Outcomes Frameworks

for

Collaboration
Narrative
Analysis
Document Entrepreneurial
Review Insights on
Digitalization

Skills

SHVXOWYV

7KHUH ZHUH VHVVLRQV KHOG 6HVVLRQ GHOYHG LQWR HQW
FRQWH[W 'LVFXVVLRQV XQGHUVFRUHG WKH QHHG IRU DGDSW
DQG JOREDO WUHQGV 7KLV VHV\AIRQWDOKPLWK R E® GV R KHU D ROW
7KH SDUWLFLSDQWY FROODERUDWLYHO\ LGHQWLILHG GLJLW
WUDQVDFWLRQV DQG VRFLDO PHGLD IRU PDUNHWLQJ QHHGH
BHVVLRQ IRFXVHHEGVRRUFHADRQ:G 6NLOOV '"HYHORSPHQW HVS
ZLWK IMNWXEHVNLOOV WKURXJK FUHDWLYH WHDFKLQJ WRROV

XQFRQYHQWLRQDO SODWIRUPV OLNH 7LN7RN WR HQKDQFH

LQRYDWLRQ 7KH GLVFXVVLRQV UHYHDOHG WKDW LQWHJUDWI
FULWLFDO WKLQNLQJ FUHDWLYLW\ DQG LQGXVWU\ UHDGLQ
FROODERUDWLYH VHVVLRQ 7KH VHVVLRQVIRAXWREUR§ PWIKGC
HPSOR\HUV ,QGXVWU\ SUDFWLWLRQHUV VKDUHG LQVLJKWV R
DGYLFH RQ FROODERUDWLRQ VWUDWHJLHY 6WXGHQWYV ZHUH
LQGXVWU\ UHTXLUHPYHON HQ QIBIB WRDWK SURIHVVLRQDOV LQ W
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LOVWLWXWLRQV DUH SLYRWDO LQ SUHSDULQJ VWXGHQWYV WHE
7TRXULVP SURJUDPV FDQ GULYH VXVWDLQDEOH JURZWK DQG
HYROYLQJ ODQGVFDSH E\ IRVWHULQJ EQWHUL®UVWIKSOUQ B UBH
HGXFDWLRQ DQG LQGXVWU\

Academia
Research & Knowledge

Collaboration

Central connecting element

Entrepreneurship Digitalization
Economic Growth Innovation Tools

JLIXUH SUHVHQWY WKH FRQFHSWXDO IUDPHZRUN RI FROODE
LV GULYHQ E\ WKH SKLORVRSK\ RI 8EXQWX )LJXUH LOOXV
GLILWDOLVDWLRQ DQG HQWUHSUHQMHAMNKNVSDOKIL RRKVKWHW KB H

$FDGHPIWRYLGHY WKHRUHWLFDO NQRZOHGJH DQG UHVHD
'LJLWDOLPDMWURQWRROV IRU LQQRYDWLRQ DQG HQJDJHPH!
(QWUHSUHQHMWHRLEQQRYDWLRQ DQG HFRQRPLF JURZWK
&ROODERWPWYRY WKH FHQWUDO HOHPHQW

7KH FHQWUDO UHG FLUFOH UHSUHVHQWY p&ROODERUDWLRQ
7KUHH LQWHUFRQQHFWHG QRGHV VXUUBKBBOWKIG ZH Q/\W W5 HX
.QRZOHGJHY IROORZHG E\ GDILEAHIDAKHRWIR®YDRQRKY 7RRO)
(QWUHSUHQHXUVKEBOOBIBHDLWK p(FRQRPLF *URZWKY 7KH FR
QRGHV UHSUHVHQW WKH FRQWLQXRXV IORZ Rl NQRZOHGJH
VHFWRUV 7KLV YLVXDOL]DHWIVRQOHPG® R V DM VR KHDRR WAX/FAFH P V
EHWZHHQ DFDGHPLF UHVHDUFK GLJLWDO EFDSDELOLWLHV DC
DFWLYH FROODERUDWLRQ

&RQFOXVLRQ

%\ LQWHJUDWLQJ GLJLWDOL]DWLRQ HQWUHSUHQHXUVKLS DC(
HGXFDWLRQDO LQVWLWXWLRQV FDQ IRVWHU D ZRUNIRUFH FD
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7TKH LQVLIKWYV IURP WKLV VHVVLRQ SURYLGH D URDGPDS IRU
ZLWK LQGXVWU\ QHHGV HQ VKTUXLIQSEISW & DIMR WWKAGLHY GIWA\Q DU H DZ3H (
ODQGVFDSH

SHIHUHQFHYV

$EUDKDPV 7UDQVIRUPDWLRQ RI WKH WRXULVP VHFWF
VWLPXODQW" *HR -RXUQDO RI 7TRXULVP DQG *HRVLWHYV
$GHROD 2 DQG .LPEX $ 1 *HQGHUHG 8EXQWX ([SORU

*HQGHU (TXLW\ DQG 7RXULVP '"HYHORSPHQW LQ $IULFD ,Q
7TRXULVP SS 5RXWOHGJH

%DQHUMHH 6 DQG .KDQ ' KHQ 8%8178 %HFRPHV W
6XVWDLQDELOLW\ -RXUQDO RI 6RFLDO 5HVSRQVLELOLW\ 7RX

%UHXHU 6 :LW] 6 B6NHUOM - %UDXQ 0 %DN 0O 1DFHUL
(LVHQEHUJHU , DQG 0.OOHU 5 3XWWLQJ (PEHGGHG (W
WKH UROWSHHSHHHODWLRQVKL3EOHRXYQRODRILRHN SRQV S

SLQWR + 2GRL ( 1RIJXHLUD & DQG 9LDQD /) & 3C
6WUXFWXUDO &KDQJH LQ $IULFD 7KURXJK (FRQRPLF 7UDQVIRL
(FRQRPLHV S

6LIROR 3 36 (IHIHFWLYH /HDGHUVKLS LQ WKH VW &HQW
WKH $IULFDQ &RQWLQHQW ,Q 7RXULVP ,QWHFK2SHQ
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OHWDYHUVH DV D VWUDWHJ\ IRU JOREDO WRXULVP GHVWLQD\
IRU VXVWDLQDELOLW\ LQ WRXULVP

*LRYDQD *RUHWWL )HLMy $OPHLGD DQG 3DXOR $
&L783RO\WHFKQLF 8QLYHUVLW%RHQBDBRA BLRRIMXWBO) $67

$EVWUDFW

SXUSRXH REMHFWLYH RI WKH VWXG\ LV WR DQDO\]H VWUDWH
WKH PHWDYHUVH EDVHG RQ FDVH VWXGLHV RI PXOWLSOH G|
KRZ WKHVH VWUDWHIJLHY DUH GHYHORSMGVRKDMDMOWHFRQRPIRI
FXOWXUDO LPSDFWV HPHUJH IURP WKLV SURFHVV

OHWKRGRORI\TKFSBERWKIRGRORJLFDO DSSURDFK LV TXDOLWD\
WKDW DQDO\JHV WRXULVW GHVWLQDWLRQV VXFK DV WKH &RC(
$UDE (PLUDWHV WKH (LIITHO 7RZHU LQ 3DULV 6HRXO &LW\ LQ

SHVXOKH ILQGLQJV VXJIHVW WKDW WKH VWUDWHJILE LPSOHI
GHVWLQDWLRQV KDV SURYHQ HIIHFWLYH LQ UHDFKLQJ D E
FRQFXUUHQWO\ RIITHULQJ LQQRYDWLYH H[SHULHEPHY¥RZHV WL
HPSOR\ DXJPHQWHG UHDOLW\ WR LQWHJUDWH KLVWRULFDO D
XWLOL]JHV GLJLWDO WZLQV IRU LQWHUDFWLYH VLPXODWLRQV

2ULIJLQDOLMLYZ@XM RIIHUV DQ RULJLQDO FRQWULEXWLRQ E\
WRXULVP DQG WKH PHWDYHUVH SUHVHQWLQJ D FRPSUHKHQV
WR WKH EUDQGLQJ DQG SURPRWLRQ RI GHVIWLQDMWARDAH RKH
PHWDYHUVH DV DQ LQQRYDWLRQ LQVWUXPHQW LQ WKH WRXU
DFFHVVLELOLW\ HQJDJHPHQW DQG VXVWDLQDELOLW\ RI GH)
VWXGLHV SOREIDEHSHUVSHFWLYH RQ WKH LPSOHPHQWDWLRQ
LGHQWLILFDWLRQ RI FRPPRQ WUHQGY DQG FKDOOHQJHV

.H\ZRU®GWWDYHUVH WRXULVP 7RXULVW GHVWLQDWLRQV 'HYV
VWUDWHJILHYV 7HUULWRULDO EUDQG 7HFKQRORJ\ LQ WRXULYV

,QWURGXFWLRQ

7KH PHWDYHUVH DOVR UHIHUUHG WR DV :HE KDV HPHUJH{
WUDQVIRUPDWLRQ LQ WKH PDQQHU RI LQWHUDFWLRQ EHWZHF
GHYHORSPHQW RI DOWHUQDW LNFRI@R PVFRARFX@MAWIDRY VR FED
RI D XQLYHUVDOO\ DFFHSWHG GHILQLWLRQ WKH PHWDYHUVH
HQYLURQPHQW ZKHUH LQGLWIL® XDLOQWHL® F\@ 1R QW ZQ WK R K H
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HQYLURQPHQW HLWKHU FRQFXUUHQWO\ RU LQ D FRPSOHPF
SK\WLFDO DQG GLJLWDO HOHPHQWY $OPHLGD /ILX HW DO
WKH SK\JLWDO HQYLURQPHQW L QWHWXDO WH\D QUKW SHOKLDFDFL @
FDSDELOLWLHV /LX HW DO H[SORUH WKH XVH RI WKH P
KLJKOLJKWLQJ LWV DELOLW\ WR RIIHU LPPHUVLYH DQG LQW
GHVWLQDWLRQVYLRMRP RWRMFIDIWH/ PDLQO\ WKURXJK JDPLILHG
PHWDYHUVH KDV WKH SRWHQWLDO WR IRUWLI\ EUDQGLQJ VW
FRPSHOOLQJ FRQQHFWLRQV ZLWK WKH SXEOLF LQ D FRQWHI[W

7KH REMHFWLYH RI WKLV UHVHDUFK LV WR DQDO\]H WKH VWL
PHWDYHUVH EDVHG RQ FDVH VWXGLHV RI PXOWLSOH GHVWL
HYROXWLRQ RI WKHVH VWUDWHJLWYH WKH \VDIOF KKQFRRARIRIHRY B
UDPLILFDWLRQV WKDW HPHUJH IURP WKLV SURFHVV 7R WKLV
FDVH VWXG\ DSSURDFK SURSRVHG E\ <LQ

,Q WKH FRQWH[W Rl WRXULVP WKH PHWDYHUVH SUHVHQWYV C
JOREDO SUHVHQFH WKHUHE\ IDFLOLWDWLQJ WKH FUHDWLRQ
UHDOLW\ DXJPHQWHG UHDOLW\ DQ¥OBHUGWDO WZL®VH VS XD/D |
7KHVH WHFKQRORJLHV HPSRZHU YLVLWRUV WR H[SORUH KLV
SK\WLFDO WULS RU DV D VXEVWLWXWH LQ FDVHV RI JHRJU
LOOXVWUDWLQRRP RQRELLW SKKH &RORVVHXP LQ 5RPH ZKLFK K
RI WKH KLVWRULF VLWH 7KLV YLUWXDO UHSUHVHQWDWLRQ I
D YLUWXDO H[SHULHQFH WKDW HPXODWHYV W RHGHNHGRBPH QY
KDV JLYHQ ULVH WR D QHZ IRUP RI WRXULVP WHUPHG PHWL
WHFKQRORJLHV WR SURYLGH YLVLWRUV ZLWK DOWHUQDWLY
&RORVVHXP HPSOR\V DXJPHQWHG EGIDDIL WLV BB RW W PK R RROER/H
UHFRQVWUXFWLRQ E\ VLPSO\ SRLQWLQJ WKHLU VPDUWSKRQ'!
VWXG\ H[SORUHV WKH PDQQHU LQ ZKLFK WRXULVW GHVWLQD
WHFKQRORJLHWY WHR WULBMMWRGLHQJIDJH YLVLWRUV DQG HQKDC

$ SUHYDLOLQJ FKDOOHQJH LQ WKLV ILHOG SHUWDLQV WR Wt
OHYHUDJH LPPHUVLYH GLJLWDO H[SHULHQFHV VXFK DV WKH
FRQVFLRXV EHKDYLRUV )URP WKLV 88 WVEUFMNQLLY]B WGE R QW LFDX;
PHWDYHUVH WR HGXFDWH SRWHQWLDO WRXULVWV E\ SUIJ
HQYLURQPHQWY ZKHUH WKH\ FDQ OLYH YDULRXV W\SHV RI V.

,Q WKH LPPHUVLYH UHDOLW\ RI WKH PHWDYHUVH GLJLWDO
FDSDFLW\ WR VXSSO\ XVHUV ZLWK VLJKW VRXQG KHDULQJ
WHFKQRORJ\ $XVODQGHU 7KH DGYWRQW LR/IPLPPHUMLMWN ¥
WHFKQRORJLFDO IURQWLHU ZLWK WKH SRWHQWLDO WR EH P
VXFK DV WKH /RXYUH WKH 7DM ODKDO WKH *UHDW %DUULHU
%ULGJH :LWKLQ WKH YUBHWRD@LVEGFBIREDWERQ®Y DUH WUDQVI

155



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

FRQFHUWYV RU VRFLDO VSDFHV )XUWKHUPRUH WUDYHOOHUYV
ROG UHFRUGV DVXIBGW® RIRBUVHOQDEOHG E\ WKH PHWDYHU\
DWWUDFWLRQ FDQ EH YLHZHG IORVHYIDQ DRIXVPP® UVH Y HD V LLU W X
2QFH LQVLGH WKH PHWDYHUVH WUDYHOOHUV KDYH WKH FDSE
DFWLYLWLHVFRPPIHUFHLYRFLDOLVH ZLWK DFTXDLQWDQFHV T
GHVWLQRWQBRNVGH $XVODQGHU W LV LPSRUWDQW WR Q
WR UHSODFH SK\VLFDO WUDYHO UDWKHU LW DLPV WR LQWH
OLYHYV

W LV LPSRUWDQW WR DFENQRZOHGJH WKH VLJIQLILFDQW DG
WHFKQRORJLHV DQG GLJLWDO OLWHUDF\ WKDW KDYH OHG V
LQLWLDWLYH 7KH WHFKQRORJLFDO |HHW R ZIODNG ¥ [\W 6 H V&/HIGH IOV
LPPHUVLYH YLUWXDO VSDFHV WKDW VHUYH DV D VRFLDO
LQGLYLGXDOV WDNLQJ LQWR DFFRXQW WKUHH IXQGDPHQW
SHUVLVWHQFH %DXWLVWDYH DOWRWURDLFXDDUWHG WKHLU FR
HQKDQFH WKHLU SXEOLF GLSORPDF\ SURFHVVHV E\ OHYHUD
IXQFWLRQDO UHSOLFDV GLJLWDO WZLQV ,Q WKHVH YLUWXEC
RWKHDOBRWIDLQ GHHSHU LQVLJKWY LQWR WKH FLWLHV WKHL
WKH UDQJH RI DFWLYLWLHY DQG VHUYLFHV DYDLODEOH LQ \
SKHQRPHQRQ LV WKH PHWDYHUVH FLWLVWHRIHOHRBXG [EQ WKH Z
RIIHUV SXEOLF VHUYLFHV LQ D KLJKO\ LPPHUVLYH DQG LQWH!
+RZHYHU WKHUH KDV DOVR EHHQ WKH SKHQRPHQRQ RI EXLOC
LQ WKH PHWDYHUVIHF XDIDUWK DHYWKSMLWY DQG VVQHUJLHV H
SURSRVDOV LQ EORFNFKDLQ V\WWHPV VXFK DV 'HEFHQWUD
GHPRQVWUDWHY WKH HPHUJHQW QDWXUH RI WKH PHWDYHUV
DGRSWHG I®RIWWDWVREWRYHU WLPH %DXWLVWD DVVHU\
H[SHULPHQWDWLRQ ZLWK WKH PHWDYHUVH LQ UHODWLRQ WR
GHYHORS WKHPDWLF GLJLWDO H[WHQVLRQV RAKFBVY WDV R WL
FHQWUHYV

'LJLWDO LPPHUVLRQ SURYLGHV D PHGLXP WKURXJK ZKLFK
H[SORUDWLRQ IDFLOLWDWLQJ WKH H[SHULHQFH RI YLUWXDO
SHULORXV QDWXUDO SKHQRPHQD VXFK PNQYWRO RDIGIUF CH WOTM
DSSOLFDWLRQV LQFOXGLQJ SURIHVVLRQDO HGXFDWLRQDO
PHWDYHUVH KDV WKH SRWHQWLDO WR IDFLOLWDWH DZDUHQF
DV FRRUGLQDWLRQWKYR PIDKQOIBPWR® WZLQV 7KLV LPPHUVLY
RSSRUWXQLWLHV WR VXSSRUW WUDYHO SODQQLQJ LQWHUD
XVABQVXPHU EHKDYLRU $FFRUGLQJ WR %XKDOLV HW DO
GHVWLQDWLRQV VHUYHVY WR PRWLYDWH SK\VLFDO WUDYHO UL
DQG $OPHLGD DQG $OPHLGD HPSKDVL]HV WKDW WKH PHW
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VHUYH DV D FRPSOHPHQW DOORZLQJ YLVLWRUV WR HQMR\ V
LPPHUVLYH YLUWXDO WKHUHE\ JLYLQJ PHDQLQJ WR WKH WHL

$FFRUGLQJ WR 3HUR WKH PHWDYHUVH LV FRPSULVHG RI
QDWLYHYV DQG PHWDYHUVH VHWWOHUV 7KH PHWDYHUVH QD\
EHHQ H[SRVHG WR LQWHUDFWLYHHRQOLQ® JIXMN \H MWK B RW JB RX
FRPIRUW RU HYHQ VXSHULRULW\ LQ VRFLDOL]LQJ LQ GLJI
&RQYHUVHO\ WKH VHWWOHUV RI WKH PHWDYHUVH LQKDELW
LQGLYLGXDOV SWMRFHEWMW DHEIQFKWKH GLJLWDO DQG SK\VLFDO
SHUFHLYHG DV D PRUH FRQILQHG GRPDLQ UHODWLYH WR WK
SHUVSHEWLYHV JLYH ULVH WR GLVSDUDWH EHKDYWRBYMUVEIO.
LQ FRQWHPSRUDU\ WLPHYV

'"HVSLWH WKH UHFHQW VXUJH LQ UHVHDUFK RQ PHWDYHUVH D
WRXULVP UHMHDEQRUHBGAUWKLQ WKH WRXULVP OLWHUDWXUH
IRUPXODWLRQ RI IRXU PHWDYHUVHWKRXS UWR BSRIRGRY WWA R QK
PHWDYHUVH WRXULVP ZLOO HOHYDWH XVHU LPPHUVLRQ WR D¢
FDQ GHYHORS PRUH UHDOLWWLLIFS M &/HDREW D WKLIRUGVO L QUW W H DSULFRHK
WKH RGCHWW LMW BURHWDYHUVH WRXULVWYV )LQDOO\ PHWDYH
PRGHO LQ D GLJLWDOL]J]HG HFRQRP\ W LV WKHUHIRUH LPSF
FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH PHWDYHUWR AHR XU
RI WUDYHOHU\E BM DK OGXWDQB VDG MUWHU WRHGWYHORS PRUI
UHOHYDQW VWXGLHV .RR HW DO

7KH PHWDYHUVH LV GHILQHG DV DQ LQWHUFRQQHFWHG QHYV
HQYLURQPHQWY ZKHUH XVHUV WKURXJK GLJLWDO DYDWDUYV

LPPHUVLRQ ZKLFK KDV EHHQ GHPRQVWDO VW& BR\RERRR R G L
“RQHV IDF WQIPWDLVQRWHUBBWLRQV ZLWK RWKHU SDUWLFL
VXFK LW LV D UHFHQW GH GHGRXP XQGHW K VY QQGHRDIQAAWKQ Q W
LQGXVWU\ 7WDXGX H[SORUHV WKH LQWHJUDWLRQ RI FRQFHSW
SRVLWLYH SV\FKRORJ\ SURSRVLQJ DQG YHULI\LQJ D WKHRUH\
WKDW WKH VLPXOWDQHRXV HIITHFW RI SHUFHLQY DR @V KRR OLS/DA
SUHVHQFH VRFLDO SWHWH@FH DMRQYHAWK KROLVWLF KDSS
KHGRQLD DQG HXGDLPRQLD VHUYHV WR VWUHQJWKHQ WKH

ZLWKLQ WKH PHWDYHUVHHWVRD W HJW L IZHEIDVQ WWHRE WPWDINE XWLRQ |
D QRYHO SHUVSHFWLYH RQ WKH SRWHQWLDO RI PHWDYHUVH
WKDW KDV EHHQ SUHYLRXVO\ H[SORUHG E\ $OPHLGD DQG $O¥
TXHVRILRQHWKHU WKH PHWDYHUVH VKRXOG EH UHJDUGHG DV
DFWLRQ

SHVHDUFK PHWKRGRORJ\
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7KH PHWKRGRORJLFDO DSSURDFK HPSOR\HG LV WKDW RI D
TXDOLWDWLYH RULHQWDWLRQ HQFRPSDVVLQJ D VI\VWHPDWLF
&RORVVHXP LQ ,WDO\ WKH 'XEDL )RXHQW DVLKHLQ IWHKH 7TRZIHHIC
6HRXO &LW\ LQ 6RXWK .RUHD DQG 7KDLODQG ZHUH VHOHFWF
LQ WKUHH PDLQ VWDJHV

D 7KH LGHQWLILFDWLRQ DQG VHOHFWLRQ RI FDVHV LV WK}
JOREDO WRXULVW GHVWLQDWLRQV ZDV EDVHG RQ FRQ\
PHWDYHUVH ZKLFK FRQVWLWXWH WKH FHQNQDOV LR DXV W
KDYH DGRSWHHPBWBGHWMAKQRORJIJLHY DQG KDYH DQ HV\
DQDO\]HG LQFOXGLQJ 7KHVH LQFOXGH WKH &RORVVHXP
$UDE (PLUDWHY WKH (LIITHO 7RZHU.RQ HD UL Y G 6HFONL® BQW

E 'DWD &ROOHFWLRQ 7KH UHVHDUFK LQYROYHG D PHWLEF)
VI\VWHPDWLF REVHUYDWLRQ RI LPPHUVLYH YLUWXDO HQY
GHVWLQDWLRQ 7KH GDWD FRQVLGHUHG LQ WKRWDVWXG'
REWDLQHG WKURXJK D PHWLFXORXV FRPELQDWLRQ RI
REVHUYDWLRQ RI WKH PHWDYHUVHYV

F 'DWD DQDO\VLY 7KH LQLWLDWLYHYVY RI HDFK GHVWLQDWLT
FRXQWU\ GHVWLQDWLRQ VWUDWHJILHV WHFKQRORJLHYV
DQG WKH SUHVHQFH RI D WHUULWRULDKHEUDIQG DQKH V¥ R G-
RI WHUULWRULDO PDUNHWLQJ DQG GHVWLQDWLRQ EUDQ
WRXULVP ZKLFK LQYHVWLIJDWHY KRZ GHVWLQDWLRQV EX
WKH LPSOLFDWLRQV RI WKHVH WUDWHIQ HY) DMKH P g AWDXA

$XVODQGHU %DXWLVWD .RR HW DO % X
$OPHLGD 7VDL $FFRUGLQJO\ D WDEOH ZDV IRUF
IUDPHZRUN WKHUHE\YWVWMHRDIWWKKHEDWDB 7KH IRUPXOD\
EDVHG RQ D VHULHV RI FULWHULD LQFOXGLQJ EXW QRYV
SUHVHQFH RI WKH WHUULWRULDO EUDQG DQG WKH FRQW
GHYHORSPHRQWPRI WR

SHVXOWY DQG 'LVFXVVLRQ

$V LOOXVWUDWHG LQ 7DEOH DQ DQDO\VLV RI WKH VWUDW
PHWDYHUVH LV SUHVHQWHG ZLWK FRQVLGHUDWLRQ JLYHQ
HFRQRPLF DQG FXOWXUDO LPSDFWV WKHUHRI

' DEOHOHWDYHUVH GHVWLQDWLRQV
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&RX '"HVWL 6WUD' THFKQR 6RFLC

(FRQR &XOWX 7HUUL)

WU\ LRQ HV HV 8VH!' ,PSDF F PSDEV O
"HYHO PSDF EUDQG
HG
30HWEL 9LUWXE 'LJLW 3RWH ([SDQGC
VH UHDOLV LQFO> LQFUF DFFHV
6HRX( DXJPHQ DQG LQ FXOWX
DFEFH\ UHDOLV JUHD\V SK\VL HYHQW
RIILFL SXEOI WRXU
o) GRFEXHI SDUW
g 6HRXO /'y LRO 1-SEOUL U
- WR XU
: HYHQ"
é DQG
= SXEOI
o VHUYI
o]
= 3'XEDI 9LUWXC &UHD) 3URMI &RQVR
2 OHWD UHDOLV RI Q Q FLQJ 'X
> H EORFNF VRFLEL DV
- 6WUD' DXJPHQ LOWH MREV EHQFK
— FUHI UHDOLV QV WKH N LQ G
w YLUW: VHFW LQORY mmassns
O 'XEDL  ypEy Du=Ri
s VWLP;
0 QJ
T GLJLW
% HFRQI
o
0

159



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L

07&21Y $SUEDO\
,PPHU 9LUWXLC (QULF $WWU 5HLQIF
Y H UHDOLV J WJD ZLJ W
H[SHU LQWHUI WRXU DXGLt LPDJH
FH FC DGYHQ\ H[SHU DQG WKH (
3(LIIH FH ZL LQFUF 7RZHU
7RZHL QHZ Il'J WL DQ LF¥
(ITHF W RI VDOH' LQQRY
RIIHU LQWH I
(LITHO 7 YLUW. Q LA%UR
DGYH! EIFFEL
H RQ
VHFR(
IORRL
E WKH
o WRZH
()]
o
6HOI 9LUWXLC ,QFUH ,QFUH 3UHVH
JXLGF UHDOLV G G VDC RQ C
WRXU UHFRQ\ HGXFI WLFNI LQWHU
' RQ QDO DQG GLVVH
YLUW, LQWHUI HQJD: UHOD' LRQ
UHDO DXGLR HQW SURG:5RPDQ . \Eexy
WKDW DFFH\ KLVWR EUDQG
&RORVV DOOR OLW\ -
Rl 5RPH \RX z
H[SOR g 7
W K H A S
&ROR"
P DV
— ZDV
g DQFLF
= WLPH®
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&UHD)Y 1)7 $FFHVY 6WLP> 3URPR
D YLULEORFNF QHZ QJ V 7KDL

ZRUOCYLUWXL IRUPV GLJLW FXOWX
WKDW UHDOLV GLJLW HFRQI LQWHJ

FRPEL WRXU DQG WUDGL
vVoo1) DQG PRQH' HOHPH
EORFI LQQR' WLRQ —

7KDLOD' LQ I H RSSRI THAILAND

YLUW; H[SHU LWLH) -

o WUDY FHV

o H[SHU

a FHV

o LQWH

3 QJ GL

v, DVVH\

N~

7KH GHVWLQDWLRQV H[DPLQHG LQ 7DEOH DUH SURPLQHQW
ERDVWLQJ D VXEVWDQWLDO SUHVHQFH LQ WKH VHFWRU $Q
WHUULWRULDO EUDQG LQ WKHVH GHVWRIPOWGERYFXYUNVUYHY FL
ORJR RU PL[HG ZLWK D ORJR DQG D SODQQHG GLVFRXUVH

ILQGLQJ DOLJQV ZLWK $OPHLGD V REVHUYDWLRQV XQC¢
LQKHUHQWO\ UHSOLF D3V HBK W /DWPIHW REDIYE OEUDQG G\QDPL
GHVWLQDWLRQV

7KH VWUDWHJILHYV HPSOR\HG E\ WKHVH GHVWLQDWLRQV HQFF
SURPRWLRQ RI WRXULVW HYHQWV WKH FUHDWLRQ RI YLUWX
HFRQRP\ WKH |IDFLOLGHGEVWRQGRP K @@IRQBHXDO UHDOLW\ WKFE
QRIXQJLEOH WRNHQV 1)7V EORFNFKDLQ WHFKQRORJ\ DQG

W LV HYLGHQW WKDW D VLQJXODU VWUDWHJI\ IRU WKH P
PXOWLWXGH RW KOB\8 URDH KDHBD SWHG WR WKH QHHGV DQG LQW
LQYROYHG )RU LQVWDQFH LQ 6HRXO WKH HPSKDVLV ZDV SO
WKH H[SDQVLRQ RI SXEOLF VHUYLFHV DQG DXJPHQWHG FL
DXJPHQWHG UHDOLW\ WHFKQRORJ\ ZDV HPSOR\HG WR UHFUH
ORRNHG LQ DQFLHQW WLPHV SURYLGLQJ D KLVWRULFDO LI
SRWHQWLDO RI WKH PHWDYHUVH WR UHDFKL@QRYRING YBIQBGC
LPPHUVLYH H[SHULHQFHV IDFLOLWDWHG E\ DGYDQFHG WHFKC

7KH WHFKQRORJLHY HPSOR\HG LQ WKLV FRQWH[W DUH GLYHL
UHOHDVH Rl QRYHO XSGDWHV DQG LQQRYDWLRQV DV HYLGHC
UHDOLW\ +RZHYHU WKH LPSOHPH®RWBRKRIQ RIVWH RKHER B RQ GH
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WHFKQLFDO FRPSOH[LW\ DQG WKH VXEVWDQWLDO HFRQRPLF
IXQJLEOH WRNHQV 1)7V  SRSXODU LQ WKH FRQWH[W RI WKH
WRXULVW GHVWLQDWLRQV VXJIJHVUWINMH PUOD ON RUIWBBLXOQOC H
KRZ WKHVH GLJLWDO DVVHWYV FDQ EH HIITHFWLYHO\ LQWHJUD\

7KH VRFLDO LPSDFWV Rl PHWDYHUVH WRXULVP LQ WKH GHVW
RI QHZ IRUPV Rl VRFLDO LQWHUDFWLRQ DQG HGXFDWLRQDC
LQQRYDWLYH H[SHULHQFHV B5HJDUGLQJ HFPRRAEGPWR H{SHBPWH
VLIQLILFDQW MRE JURZWK DORQJ ZLWK D VXUJH LQ WLFNHW
1HZ PRQHWL]DWLRQ RSSRUWXQLWLHV VXFK DV WKH VDOH RI
DOVR DQWLFLSDWHGW PURPS B LFW WXKIB HPSKDVLY KDV EHHQ R
HYHQWY DQG SURPRWLQJ ORFDO FXOWXUH WKHUHE\ FRQWU|
YLUWXDLV WRXUV WKDW LQFRUSRUDWH KLVWRULFHONVHGHPH
SRWHQWLDO RI WKH PHWDYHUVH H[WHQGLQJ EH\RQG LWV U
UHYHQXH JHQHUDWLRQ DQG VRFLDO LQFOXVLRQ SDUWLFXOD

$Q DQDO\VLV ZDV FRQGXFWHG RI WKH FRQWULEXWLRQV RI HE
VXVWDLQDEOH GHYHORSPHQW RI WRXULVP 7KH DQDO\VLV ZD
HDFK GHVWLQDWLRQ WKH WH F KIQQRIOIRPIS BIFWWK H K K VIHED D\ G VW
DFFRXQW WKH IDFWRUV WKDW SURPRWH WKH VXVWDLQDELOL
RI HQYLURQPHQWDO LPSDFWV WKURXJK WKH PLQLPL]DWLRQ F
DQG DFFHWWLEHMHF MYSIRU GLYHUVH DXGLHQFHV DQG WKH JHQ
ORFDO FRPPXQLWLHV $V LOOXVWUDWHG LQ 7DEOH HDFK
HPSKDVL]LQJ GLJLWDO LQQRYDWLRQ WKH FUHD@MIRR®D RRI HF]
DFFHVV WR VXVWDLQDEOH WRXULVP H[SHULHQFHYV

7TDEOSHQDO\VLYV RI VXVWDLQDEOH GHYHORSPHQW LQ P

6XVWDLQDEOH '"HYHORSPHQW LQ 7RXULVP SURPRWHG

(OYtURQPHQ B6RFtDO (FRQRPtF

SHGXFLQJ W 'LYHUVH | 1HZ EXVLQHVV RSSRUWXOQI
IRU SK\VLFC H[SHULHQFH GLJLWDO LQFOXGLQJ YLU’
UHGXFLQJ +LVWRULEDO WKH GLJLWDO HFRQRP\

HPLVVLRQV
Q SUHVHUYDWL %RRVWLQJ WKH ORFDO HF

LPSDFW
| ZD\ ZLWK ORZHU RSHUDW
RYHUWRXUL QWHUDFWLY sKtVLFDO V\?RXULUVPS ’

GHVWLQDWL DQG F X
HQJDIJHPHQW 7KH LQWHJUDWLRQ RI 1)7
JHRJUDSKLFL WRXULVP LQGXVWU\ RSHQ
ILQDQFLDO O SRVVLELOLWLHY SURPRW

DWWUDFWLQJ LQYHVWPHQ
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(QYLURQPHQ' LPPHUVLYH H[SHULHQFHYV
HGXFDWLRQ ZKLFK ERRVWVYV WKH GLJ
VXVWDLQDEOH ZD\

$Q DQDO\VLV RI WKH DIRUHPHQWLRQHG GHVWLQDWLRQV UHY|
UHGXFH HQYLURQPHQWDO LPSDFWV SURPRWH WKH VRFLDO |
HFRQRPLHVY DQG SUHVHUYH FXOWXXGQDOVKMHBRW B WX VI\K B LRHVEL
WRXULVP RIIHULQJ YLUWXDO H[SHULHQFHV WKDW GLPLQLYV
JHQHUDWLQJ QHZ HFRQRPLF DQG VRFLDO RSSRUWXQLWLHV E
UHJLRQV 7KLV G\BDPUF CRIQWNQEXOW WR WKH SURPRWLRQ RI
VHEWRU KHOSLQJ WR SUHVHUYH QDWXUDO DQG FXOWXUDO U
DQG DFFHVV WR WRXULVW H[SHULHQFHV (DFK Rl WKXHVH GF
VXVWDLQDELOLW\ LQ WRXULVP LQFOXGLQJ WKH UHGXFWLRC
WRXULVP WKH H[SDQVLRQ Rl FXOWXUDO DQG HGXFDWLRQD
JHQHUDWLRQ Rl HFRQRPLF EHQHILWWLRDWRRRY A RPPX@LLIW MM
RI WKH PHWDYHUVH WR EH D WUDQVIRUPDWLYH LQVWUXPH:
VXVWDLQDEOH WRXULVP

+RZHYHU LW LV LPSHUDWLYH WR DFNQRZOHGJH WKH FKDOC(
PHWDYHUVH DV GLVFXVVHG LQ 7DEOH

/T DEOBKDOOHQJHV RI PHWDYHUVH WRXULVP

&RXQV 'HVWLQ &KDOOHQJHV RI PHWDYHUVH WRXULVF

'"HVSLWH WKH HYLGHQW DGYDQWDJH)\
WHUPV RI GLILWDO LQFOXVLRQ DQG
DQG WRXULVW HYHQWV WKH DEVH(
SRWHQWLDOO\ FXUWDLO WKH DXWKR(
WR WKH PHWDYHUVH FRXOG SRWHQV
6HRXO SK\WLFDO UHDOLW\ SRWHQWLDOO\ F
GHWDFKHG IURP WKH DXWKHQWLF FXC
)XUWKHUPRUH DQ H[FHVVLYH UHGDM
LPPHUVLYH GLJLWDO GLYLGH E\ H[FOX
WR QDYLJDWH WKLV GLILWDO HQYLUF

6RXWK .RUHD

163



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L

07&211 $SEDO\

8QLWHG $UDE (PLUDWH!

'"XEDL

7KH 'XEDL OHWDYHUVH 6WUDWHJ\ L\
IRVWHUYV D UHPDUNDEOH GLJLWDO WU
WR DFNQRZOHGJH WKH SRWHQWLDO
HI[FOXVLRQ RI VSHFLILF VRFL D OWILUGR3X
WHFKQRORJ\ DQG WKH EDUULHU WR
VXLWDEOH GHYLFHV RU WHFKQLFDO 1
WR D OLPLWHG DXGLHQFH ZKLFK PD\
RI WRXULVWYV )XUWKHUPRUMXL'WEIL LV
WKH PHWDYHUVH FRXOG SRWHQWLD!
WUDGLWLRQDO FXOWXUDO YDOXHV W
DXWKHQWLFLW\ LQ 8XUWRMWWH EIHELIQ R/

JUDQFH

(LIITHO 7

7KH (LIIHO 7RZHU (IIHFW H[SHULHQFI
ZD\ WR H[SORUH WKH (LIIHO 7RZHU +
ZLWK WKH UHDO FRQWH[W KDV WKH ¢
KLVWRULFDO YDOXH RI WKH V& WUWL HRIE
WKH SRWHQWLDO WR HQULFK WKH YL
D GLOXWLRQ RI WKH WUXH EHDXW\ DQ
UHSUHVHQWDWLRQ PD\ RYHUVKDGRZ
HQYLURQPHQW )XFEWYWIUPH YHUW KB OH
7RZHU H[SHULHQFH KDV WKH SRWHQ
SK\WLFDO H[SHULHQFH ZKLFK FDQ KD
HFRQRP\ SDUWLFXODUO\ LQ WHUPYV
YLFLQLW\ Rl WKH PRQXPHQW

, WD O\

&RORVYV
RlI 5RPH

7KH UHFUHDWLRQ RI WKH &RORVVHXP
DYHQXH IRU ERWK WKH SUHVHUYDWLF
HGXFDWLRQDO DFFHVV +RZHYHU WK
FDUULHV LQKHUHQW ULVNV BRGMWLFE
FXOWXUDO H[SHULHQFHV 7KH WUDQYV
FDQ SRWHQWLDOO\ GLPLQLVK WKHLU
ZKLFK LV RIWHQ LQWULQVLF WR SK\VL
RI DFFHVV WRODGBL@IGKXDHO WHFKQROF
FDSDELOLWLHVY WR SDUWDNH LQ WKF
HIDFHUEDWH H[LVWLQJ GLJLWDO H[FC
WKLV LQQRYDWLRQ
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7KH LQWHJUDWLRQ R IINEQ@RAENAK BWRN B (
GHYHORSPHQW RI YLUWXDO WRXULVP
LQQRYDWLRQ +RZHYHU WKLV GHYHO
FRQFHUQV UHJDUGLQJ WKH HFRQRPIP
LPSDFW Rl WKH XQGHUO\LQJ WHFKQR
LQ WUDFNLQJ WUDQVDFWLRQV DQG G
HQHUJ\ FRQVXPSWLRQ SDUWLFXODLU
/KDLOD FRpSXWLQJ UHVRXUFHV JLYHHDUGN
HQYLURQPHQWDO VXVWDLQDELOLW)
GLJLWDO HFRQRP\ DQG WKH FRPPHUF
FDQ FUHDWH D PLVOHDGLQJ SHUFHSW
WR DGGUHVV WKH SUH\GV V®RF LHDQOY [FKR
VXVWDLQDEOH WRXULVP LV PHDQW W/

7TKDLODQG

2QH Rl WKH PRVW VLJQLILFDQW FKDOOHQJHV DVVRFLDWHG Z
WRXULVP VHFWRU SHUWDLQV WR WKH SURYLVLRQ RI D JHQXL
KDV WKH SRWHQWLDO WR HQKD QF}HD WRERHMW WR GRIBYVYQ R WE VG
SK\WLFDO H[SHULHQFH )XUWKHUPRUH LW LV LQFDSDEOH RI
FXOWXUHV DQG HQYLURQPHQWY LW VHHNV WR HPXODWH 7}
EHWZHHQ WKHLUPWBOVHYSHBLHQFH DQG WKH SK\VLFDO UHD
FRQFXUUHQWO\ JHQHUDWLQJ SRVLWLYH H[SHULHQFHV UHDC
LPSDLUPHQWYV

KLOH YLUWXDO SODWIRUPV ZLWKLQ WKH PHWDYHUVH KDYH \
ULVN RI GLJLWDO H[FOXVLRQ SDUWLFXODUO\ IRU LQGLYLGXD
TXDOLW\ LQWHUQHW RU WKH WWRK@L ¥ DID % BRWKH YD S\O@HNHA R
KDV WKH SRWHQWLDO WR DPSOLI\ HILVWLQJ GLVSDULWLHYV

WRXULVP WKDW LV SULPDULO\ DFFHVVLEOH WR D QLFKH D:
UHVRXUFHVRAFKQR @KBIQY $OPHLGD WHUPV LW PHWDYHUYV
WR WKH FRQFHSW RI YLUWXDO LOOLWHUDF\

7TKH PHWDYHUVH SUHVHQWY VROXWLRQV ZLWK WKH SRWHQWL
SK\VLFDO WRXULVP +RZHYHU WKH WHFKQRORJLHV WKDW XQ(
KDYH VXEVWDQWLDO LPSOLFDWGR@INWRUDHOQUBMHVRKR QM XA/GMOLL
FRQVXPSWLRQ RI WKH GLJLWDO LQIUDVWUXFWXUHYVY WKDW VX
WR WKH WRXULVP VHFWRU V FDUERQ IRRWSULQW &RQVHTX
DGYDQWD IR IWILY PVKHHFWRU LW LV LPSHUDWLYH WR FULWLFDC
ZKLFK DUH LQKHUHQW WR WKLV QDVFHQW WHFKQRORJ\ ([FHYV
FRPPRGLILFDWLRQ RI FXOWXUDO H[SHULHORHV X§BRB 6D HEK
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HQYLURQPHQWDO FRQVHTXHQFHYV 7R HQVXUH WKH VXVWDLQL
LV LPSHUDWLYH WR GHYHORS DSSURDFKHV WKDW QRW RQO!
DGKHUH WR WKH SULQFLSOHV RI OHVGQGHEWVIRQ ORFOGOHE®XLC
SUHVHUYDWLRQ 7KHVH DSSURDFKHV VKRXOG DLP WR HQKD
SODWIRUPV WKHUHE\ IRVWHULQJ D PRUH EDODQFHG DQG VX\
WRXULVP LQGXVWU\

)LQDO &RQVLGHUDWLRQV

W LV QRWHZRUWK\ WKDW WKH PHWDYHUVH LV VKDSLQJ D QH
WKHP WR WUDQVFHQG JHRJUDSKLFDO DQG PRELOLW\ EDUULH
H[SHULHQFHV &RQVHTXHQWO\ WK HF PGIW DWBOV HQN RHIUIR-H/Q I/
VXVWDLQDELOLW\ LQ WRXULVP E\ RIIHULQJ VROXWLRQV W
DFFHVVLELOLW\ DQG HQYLURQPHQWDO SUHVHUYDWLRQ +RZ
DGRSW D EDODQFHG WKBWRWRKK LHPSOXHPHRQWDWLRQ RI WKH Pl
VHIPHQWY Rl WKH SRSXODWLRQ RU FUHDWH QHZ GLJLWDO LG

7KH REMHFWLYH RI WKH VWXG\ ZDV PHW DQG DOORZHG IRU

WRXULVW GHVWLQDWLRQV LQ WKH PHWDYHUVH EDVHG RQ FD
WKHVH VWUDWHJLHYVY LQ GHSWK UH@WDWOFKRHRFHVYHNY BBKL
VWUDWHIJLHV LGHQWLILHG WKH WHFKQRORJLFDO XQGHUSLC
HFRQRPLF DQG FXOWXUDO UDPLILFDWLRQV WKDW HQVXHG

VXFFHVVIXO GHVWLQWWHRRHWWDY HOHWVH DD H. QWK RVH WKDW DOL
ZLWK WKHLU FXGWRBRW IQQUUBEBRWK YWHKWH DWWUDFWLYHQHVYV RI
RI WKH WHFKQRORJ\ LWVHOI

7KH SULPDU\ ILQGLQJV VXJIJHVW WKDW WKH LPSOHPHQWDWLR
EHHQ D GHOLEHUDWH VWUDWHJ\ WR H[SDQG WKHLU UHDFK
FRQFXUUHQWO\ RIITHULQJ LQQRYDWL YR @[S XVWHQ BHD\E LAY \8 X L
ILQGLQJ ZDV WKH GXDOLW\ LQ WKH XVH RI WKH PHWDYHUVE
H[SHULHQFH V GLVFRQQHFWLRQ IURP SK\VLFDO UHDOLW\ LV S
SRWHQWLDO IRU HUHBWUQHQF®GNOXRUYLQGLYLGXDOV ZLWK |
FKDOOHQJLQJ JHRJUDSKLFDO DFFHVV LV UHJDUGHG DV D VI
SDUWLFXODUO\ VDOLHQW LQ WKH FRQWH[W RI VXVWDLQDEC
SRWHRIWLPRHUVLYH WHFKQRORJLHV WR EULGJH WKH DFFHVYV
IDFHV 7KLV VXJJHVWV WKDW WKH PHWDYHUVH FDQ EH D YDO
HTXDO DFFHVV WR WRXULVP H[SHULHQ®HMWR DKLMHD UV D QQAWRR
WKH PHWDYHUVH

7KH VWXG\ V ILQGLQJV FRQWULEXWH WR WKH GHYHORSPHQW
PRGHO RQH WKDW FRQVLGHUV WKH UHGXFWLRQ RI HQYLURC
DQG WKH SURPRWLRQ RI VXVWDLQDE®HQU HW KR QPFOP &WBH KK\
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HPHUJLQJ WHFKQRORJLHVY WRXULVP PDQDJHUV FDQ IRUPXOD
WKDW HQVXWHUWKWHXOWOQIQDELOLW\ RI WRXULVP DQG WKH GH

JURP D WKHRUHWLFDO VWDQGSRLQW WKH VWXG\ PDNHV D VX
PHWDYHUVH WRXULVP D QDVFHQW ILHOG ZLWK OLPLWHG DFD
QHFHVVLW\ WR EURDGHQ WKH XQE&HWWWDQ GLOPBKRR®RILHRP
PHWDYHUVH KDYH WKH SRWHQWLDO WR WUDQVIRUP WKH W
FRQFHSWXDO IUDPHZRUNV WKDW HOXFLGDWH WKH G\QDPLFV
PHWDYHUVH XQGHUWWOFRAR @D KWYFSRWKIHW[SHULHQWLDO DVS
PRUH LPPHUVLYH DFFHVVLEOH DQG LQWHUDFWLYH HQYLURGC
RI WKH PHWDYHUVH LQ WKH FRQWH[W RI WRXULVP WKH VW
WKHRHYV RI GHVWLQDWLRQ EUDQGLQJ DQG WHUULWRULDO PD!
WKHUHE\ IRVWHULQJ D PRUH FRPSUHKHQVLYH DQG LQQRYDW
DSSURDFK HQKDQFHV RXU XQGHUVWDQGLIQJI RS BREZGHWRUDKQ
WKH DSSHDO RI GHVWLQDWLRQV DQG HQULFK WKH WRXULVW
WKH GLJLWDO UHDOP ZKHUH WKH PHWDYHUVH HPHUJHV DV
VXVWDLQDELOLW\ LQ WRXULVP

7KH SUDFWLFDO LPSOLFDWLRQV IRU WRXULVP PDQDJHUV D
WHUULWRULDO EUDQGLQJ VWUDWHILHVY DQG VHFRQG WR

RSSRUWXQLWLHY WKDW WKH PHWDYHUWHJRIDMULR QRRII WWROHU B ¥
LQWR VWUDWHILF IUDPHZRUNYV HQDEOHYV PDQDJHUV WR H[WH
HQFRPSDVVLQJ LQGLYLGXDOV IURP GLYHUVH JHRJUDSKLFDO (
SK\WLFDO WUDYHO AKMWKB HRVOHRGWHDRDW WMR DXIJPHQW WKH YI
DQG HQKDQFH WKH HIILFDF\ RI WRXULVP FDPSDLJQV WKURXJ}

JXUWKHUPRUH SROLF\PDNHUV PD\ EH LQIOXHQFHG E\ WKH

LQFOXVLYH DQG DFFHVVLEOH WRXULVP 7KH VWXG\ HQVXUH\
ZLWK GLVDELOLWLHV KDYH DFFHVV WR WRRALOWPRRB[ RUU LHQD
FRQGLWLRQV E\ SURYLGLQJ GDWD RQ KRZ WKH PHWDYHUVH I

7KH VWXG\ V OLPLWDWLRQV VWHP SULPDULO\ IURP LWV H[FO
KDYH DOUHDG\ HYWDEOLVKHG D VWURQJ WHUULWRULDO EUD
WKH ILQGLQJV WR D VSHFLILF JRRXS RD\GHLVPALMQ BRQYER QVWDK (
RI WKH PHWDYHWW¥B R WROWIOMI GHVWLQDWLRQV RU WKRV]
GHYHORSPHQW 7R EURDGHQ WKH XQGHUVWDQGLQJ RI WKH
UHVHDUFK FRWOHGDHIJBDQWAV WR LQFOXGH D ZLGHU UDQJH RI ¢
GLIIHUHQW WHUULWRULDO EUDQG SURILOHV VL]HV EXGJHV
WHFKQRORJLHV 7KLV ZRXOG SURYLGH D EURDGHMULIMPZ RI |
G\QDPLFV LQ GLIIHUHQW FRQWH[WYV
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'HVSLWH WKH FKDOOHQJHY SUHVHQWHG E\ WKH PHWDYHUVH
WKH ORQJ WHUP DV LW HQDEOHV WKH FRQFHSW RI DQ LPP
YDOXDEOH FRQWULEXWLRQ E\ H[SORUD®I LMDIKHR YYOML RH W WH
WHUULWRULDOO\ EUDQGHG WRXULVW GHVWLQDWLRQV KLJKO
LQ WRXULVP 7KH PHWDYHUVH V SRWHQWLDO LPSDFW RQ VRF
RQ WKH FRP SQU® ISUQ¥MRFE DO LPSOHPHQWDWLRQ RI WKLV FRQF
7KLV LPSOHPHQWDWLRQ PD\ \LHOG YDU\LQJ GHJUHHV RI VF
PHWDYHUVH ZLOO QRW UHSODFH H[LVWLQJ SURRRWHBQD ® \D q
FRPSOHPHQWDU\ HOHPHQW IRVWHULQJ SRVLWLYH H[SHFWDW

7KH VWXG\ V VWUHQJWK OLHV LQ LWV DELOLW\ WR DQWLFLSES
VXVWDLQDEOH LQWHJUDWLRQ RI WKH PHWDYHUVH LQ WRXUL\
WKH HYROYLQJ G\QDPLFV VKDSLQJ WKH JOREDO WRXULVP LQ

SHIHUHQFHV

$OPHLGD * * ODUFD WHUULWRULDO FRPR SURGXWR FXOWXUL
UHJLRQDO 2 FDVR GH 3RYMR BOMRUHD 6% %DQ LMV D FXOW XU
RI 5HJLRQDO 'HYHORSPHQW 7KH &DVH7 RHVIRUW® 5B HIRGID B
'HYHORSPFHQOWRNVNBWOWD &UX] GR 6X0O %UDVLO KWWS KGO K

$OPHLGD * * ) &LWLHVY DQG 7THUULWRULDO %UDQG LQ W
6XVWDLQDELOLW\ KWWSV GRL RUJ VX

$OPHLGD *ox) 7KH OHWDYHUVH 7HUULWRULDO %UD
(QF\FORSHGLD KWWSV GRL RUJ HQF\FORSHGLD
$OPHLGD * *) $OPHLGD 3 OHWDYHUVH 7RXULVP R

ODUNHWLQJ 6WUDWHJI\" /LWHUDW X 3 H RUH Y GHZB TR | bi k) VA KD i F |
RQOLQH 6ZLW]HUODQG

$XVODQGHU 6 %ORJ '"HVWKB D)WWKQW ,RIW H Y QD BLDRALIRG,
‘HOFRPH WR WK I3 FOWWBWISWHP EHU KWWSV GHVWLQDWLRC
GHV W LRDWNHRGIOFRPMVDY HUVH

%DXWLVWD 3 6 &LW\ %UDQGLQJ DQG 30DFH %UDQGLQJ
WKHLU 9LUWXDO ,PDJH DQG)XREDVOULXNRIFD ORXUWDWWVRIR6RAFLROR
7TRXULVP 7THFKQRORKWWSYV GRL RUJ

%ODVFR ODUWtQH] O 30DFH EUDQGLQJ DQG WKH |
GHVWLQDWLRQRRPDQDNEOWRQJIHVWLQDWLRQ ODUNHWLQJ 0DQ
KWWSV GRL RUJ M MGPP

%XKDOLV ' /[HXQJ /LQ 0 OHWDYHUVH DV D GLVU)
WRXULVP PDQDJHPHQW 7RG L VAPDUNMHWNDLIGP HQW

KWWSV GRL RUJ M WRXUPDQ
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*RYHUV 5 *R ) ®ODFH EUDQGLQJ *ORFDO YLUWXDO D
FRQVWUXFWLQJ D VXIVOIIDYMHE OBHFPUD QB Q

,RDQQLGLV 6 $ . $OPHLGD * *) 'HFHQWUDOL]JHG $XWRQ
7RXULVP $ 7KHRUHWLFDDR3HUW/ SEBWGYHPYQ CQUHDPWDVR\ ' 9RO
07&21 SURFHHGLQJV ER®NDRIDDENWDDEMYQFLOLN 2FW

.DYDUDW]LV 0 +DWFK 0 - 7KH G\QDEDNW R IDSGDRHD E
WR SODFH EUDQGRQUQMWKHMRU\ %UDQG ODQDJHPHQW
KWWSV GRL RUJ EP

.RR & .ZRQ - &KXQJ 1 LP - OHWDYHUVH WRXUL
UHVHDUFK SEREGEMDWLRQVVVXHV LQ 7RXUWLVP
KWWSV GRL RUJ

ILX < < /DFH 1 &KHQ / |/ OHWDYHUVH IRU GHVWLQ
FKDQ3HRFHHGLQJV RI WKH  WRR QQ WHH@QMHVRR QCRP SRE W\ ,Q
&\EHUQHWE F& %DOWLF 6HD 5HJLRQ S5HVHDUFK &HQW
KWWSV ZZZ LLLV RUJ &'V &' 6SULQJ SDSHUV =$ $1 SGI
ODUWLQV 0 *XHUUD 5 - & 6DQMKRIVH[SORARBWNR® RI WKH F

GHVWLQDWLRQ PDQDJHPHQW RUJDQLVDWLRQV WRZDUGV VX
6 XVWDLQDEOH 7RXULVP 3HUVSHFMIHGW (RKDOOKBQIHE/OD QIGL
'RL

ORQWR\D 0 $ 2FKRD * '"HVWLQDWLRQV DQG WKH GL
WRXULVP PDUNHWARXULWPRRONVQDJIJHPHQW SHUVSHFWLYHYV
KWWSV GRL RUJ M WPS

3HUR - %ORUWDYBHWBDYHUVH LV WKH ZRUG RI WKH \HD
KWWSV Z7ZZ LQYHUVH ER BRIMPDHDRW REDORRJWMHL W H

7VDL 6 , QYHVWLIDWLQJ PHWDYHUVHRRDQN 8 WLQID HFDW
ODUNHWLQJ KWWSV GRL RUJ

<LQ 5 . &DVH 6WXG\ 5HVHDUFK DQG $SSOLFDHNGL ROK\R X'HY Q &

2DNV &$ 6DJH 3XEOLFDWLRQV
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'LILWDO FXOWXUDO WRXULVP DQG WHUULWRULDO EUDQG
SDWULPRQ\ RI WKH 3\UDPLGV RI *L]D

*LRYDQD *RUHWWDQBLIWMYXPRP$HQBIBLGD

&L783RO\WHFKQLF 8QLYHUVLW%RHQBDBRA BLRRIMXWBO) $67

$SEVWUDFW

SXUSRXH DLP RI WKLV VWXG\ LV WR H[SORUH KRZ GLJLWDO W
$5 FDQ EH DSSOLHG WR WKH SUHVHUYDWLRQ DQG SURPRWI
RI *L]D LQ (J\SW DQG LWV WHUULWRULDO EUDQG

OHWKRGRORJ\7TK$SISURDHBUFK DGRSWYV D TXDOLWDWLYH DSSUF
WR DQDO\]H WKH XVH RI DXJPHQWHG UHDOLW\ LQ WKH 3\UDPL
EHWZHHQ WKLV FDVH DQG WKH WHUULWRULDO EUDQG

SHVXOKMH UHVXOWY VXJIHVW WKDW WKH DSSOLFDWLRQ RI GL
SURYLGHYVY DQ LPPHUVLYH DQG HGXFDWLRQDO H[SHULHQFH IR
SUHYHQWLQJ SK\VLFDO GDPDJH WR WKHWLWHD ®@GIDWGLRI VER
SRVLWLYH LPSDFW RQ WKH WHUULWRULDO EUDQG RI (J\SW V

2ULJLQDOLMKLYDWOAXXGY LV LOQQRYDWLYH LQ H[SORULQJ WKH X
KLVWRULFDO KHULWDJH 7KH UHVHDUFK FRQWULEXWHYV WR W
FXOWXUDO WRXULVP SURYLGLQJ DQRWKHUGZ®DS HQ LLQQWXHJ D H\
DYHQXHV IRU WRXULVW HQJDJHPHQW GLJLWDO SUHVHUYDWL

.H\ZRUGMUULWRULDO %UDQG 'LILWDO &XOWXUDO 7RXULVI
7THFKQRORJLHV $XJPHQWHG 5HDOLW\

 QWURGXFWLRQ
,Q UHFHQW \HDUV VLJQLILFDQW DGYDQFHPHQWYV LQ GLJLWDC

DQG ' PRGHOLQJ &DUPLJIJQLDQL HW DO %HUU\PDQ $
WKH VFRSH RI SRVVLELOLWLHV |IRVUUL QS\CHUIWDIFRMXICRDQU OQ LMVOK Bl F\W
DQG KLVWRULFDO KHULWDJH VLWHV <DQ HW DO <LQ

WHFKQRORJLHV VLJQLILHV D VXEVWDQWLDO PLOHVWRQH QR
LQ WKH SUHY®HUNIULER@HMW RI GHVWLQDWLRQV KLVWRULFL
KLVWRULFDO KHULWDJH LV FRQIURQWHG ZLWK PRXQWLQJ |
RYHUWRXULVP FOLPDWH FKDQJH DQG WKH DEVHQFH RI HIIHF
<DQ HW DO <LQ HW DO
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,Q WKLV FRQWH[W GLJLWDO WHFKQRORJLHV KDYH HPHUJHG
SUHVHUYDWLRQ RI KLVWRULFDO VLWHV RI KLIJK FXOWXUDO LC
ZLWKRXW FRPSURPLVLQJ WKHLU SK\¥LRDMWLOQ@HJULW\ Q<DQG
IDFLOLWDWLQJ UHPRWH DFFHVV WKHVH LQQRYDWLRQV SURF
FRQWULEXWLQJ WR PRUH VXVWDLQDEOH DQG FRQVFLRXV WR?’
LOQQRYDWLRQWHKQDWHDOKWRREROVWHU WKH WHUULWRULDO E!
VI\PEROLF YDOXH DQG HIWHQGLQJ WKHLU JOREDO UHDFK $OP

,Q YLHZ Rl WKH IRUHJRLQJ WKH SUHVHQW VWXG\ DLPV WR H
ZLWK D SDUWLFXODU IRFXV RQ DXJPHQWHG UHDOLW\ $5 L
KLVWRULFDO KHULWDJH RI WKH 3\UDWRGWWRIHQJ] IV KIDQLIDSI WV Kz
EUDQG $XJPHQWHG UHDOLW\ $5 IDFLOLWDWHV WKH RYHUC
HQYLURQPHQW WKHUHE\ HQDEOLQJ WRXULVWVY WR LQWHUD
DUWHIDFWV DQG 8WHKHOWKUDWRHWQAPBQMY/ WKXV FUHDWLQJ
H[SHULHQFH &DUPLJQLDQL HW DO %HUU\PDQ SUHQI
ODOWD HW DO <DQ HW DO <LQ HW DO LQWR KWKHQ)\
WRXULVP VHFWRU KDV WKH SRWHQWLDO WR HQKDQFH WKH Y
DQG LOQWHUDFWLYH )XUWKHUPRUH LW KDV WKH SRWHQWLDC
WKHUHE\ HQKDQFLQJ WKH RYHSOPBWLB®SHDO RI GHVWLQDWLR

7TKHUHIRUH DOWKRXJK SUHYLRXV VWXGLHV KDYH LQYHVWLJI
SUHVHUYDWLRQ RI KLVWRULFDO DQG FXOWXUDO KHULWDJH

HW DO <DQ HW DO <VWHWODIDSYV LQ WKHUHBGUH VW
RI $5 LQ WRXULVW GHVWLQDWLRQV ®HSWNW KHY DQ WH. V DRV X IUW
VWUHQIWKHQLQJ WKH WHUULWRULDO EUDQG RI WKHVH GHVW

6XEVHTXHQW WR WKLV LQWURGXFWLRQ WKH DUWLFOH SUHV
$5 IROORZHG E\ WKH PHWKRGRORJ\ XVHG DQDO\VLV RI WKH

7TKHRUHWLFDO IUDPHZRUN
THUULWRULDO EUDQG LQ PHWDYHUVH WRXULVP

7KH FRQFHSW RI WKH WHUULWRULDO EUDQG LQ PHWDYHUVH \
WR GHVWLQDWLRQ EUDQGLQJ 7KH PHWDYHUVH WHUULWRULL
LQWHJUDWHY SK\VLFDO DQG YLUWXDQ@SIEGHP HOWHNQICQ @ W.IRIP
UHDO WHUULWRULHVY LQWR WKH PHWDYHUVH 7KLV DSSURDFK
WHUULWRULDO EUDQG VWUDWHJILHY WR PDUNHWLQJ WKH FL
UHYLWDOLVDWGERIRED®MRFWYQPBQW LWVHOI WR GHOLYHU S
$OPHLGD
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6RXVD DQG 9DVFRQFHORYV SRVLW WKDW WKH SK\VLFDO V
LQ DWWUDFWLQJ YLVLWRUV DQG LQFUHDVLQJ D GHVWLQDWL]I
WHUULWRULDO LGHQWLW\ ,WM.FDEDWL R Q IIOXW i G RIGRZDHW
EHKDYLRXUDO LQWHQWLRQV LQ WRXULVP FRQWH[WV BRXVD }
G\QDPLFV Rl WKH SK\WVLFDO WHUULWRULDO EUDQG WR WKH |
OLPLWDWLRQV

$OPHLGD SRVLWYVY WKDW WKH WHUULWRULDO EUDQG SK\
FODVVLILFDWLRQV ZLWK WKUHH W\SHV IRUPLQJ LWV IRXQGD
VORIJDQ WKH GLVFXUVLYH EUDQG VG@GMROEKLQUQWZW KRHU PRLRM E

7KHVH VWXGLHV XQGHUVFRUH WKH VLJQLILFDQFH Rl VWUDW
YLUWXDO HQYLURQPHQWY WR HQKDQFH WKH DWWUDFWLYHQ
HYROYLQJ WRXULVP PDUNHWLQJ OPHIG\FDISH ,W LV \QRXGHZARWU
RQO\ RQHV WR SUHVHQW WKH FRQFHSW RI 3PHWDYHUVH W
VLIQLILFDQW ODFXQD LQ LQWHUGLVFLSOLQDU\ OLWHUDWXUH
WKH HTXDO SLRRIHWKLQIFROPKSMA WKLV ODFXQD LV GHHPHG
FRQWULEXWHVY WR ILOOLQJ WKLV JDS

'LIJILWDO WHFKQRORJLHV $XJPHQWHG 5HDOLW\ LQ PHWDYH

7KH LPSOHPHQWDWLRQ RI $5 EHJDQ WR WDNH SODFH LQ DQ H
ILUVW GRFXPHQWHG LQVWDQFH RI $5 ZDV WKH FUHDWLRQ RI
GHYHORSHG WKH 6ZRUG RI 'DPRFOHV LKQHOPHWKEWVWH VDAHR ¢
GLVSOD\ WKDW SURMHFWHG VLPSOH JUDSKLFV RQWR WKH U}
V WKH WHFKQRORJ\ EHJDQ WR EH DSSOLHG LQ PRUH SUD
%RHLQJ UHVHDUFKHU FRVWHG! ® HDIOH. WAH WPR BXIFFHIQEH D V\VW
DVVHPEOH DLUFUDIW E\ RYHUOD\LQJ GLJLWDO LQIRUPDWLRC
DGYHQW RI $5 SURSHOOHG E\ WKH DGYDQFHPHQWYV LQ VPDU
DQG DWIRIQVW OLNH 3RNpPRQ *2 7KH WHFKQRORJ\ K
YDULHW\ RI GRPDLQV LQFOXGLQJ WRXULVPSPHGXFDWILRIRDQ !
,OLDGLV ODOWD HW DO +RZHYHU WKHRR®SOLFD!
FRPPHQFHG LQ WKH V DQG LW KDV XQGHUJRQH VXEVWDQW
LQ 7DEOH

7TDEOHS5 SKDVHV

3HULF &DWHJ '"HVFULSWLRQ RI SKDVHV
\Y,

t yLUuvw ([SHULPHQWV ZLWK GLJLWIRQ WM RDRL
DSsoL /D\DU DSS DOORZHG WRXULVWV WR SRL
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QV UHFHLYH KLVWRULFDO LQIRUPDWLRQ
WRXUL .KDUDW HW DO

,PSOHPHQWLQJ $5 LH) SPROUNIRXRWY V
6PLWKVRQLDQ V LQWHUDFWLYH JXLGH
FRQWHQW WR HQULFK H[KLELWLRQV

7RXULVW GHVWLQDWLRQV VXFK DV
([SDQV ¢5 WR GLIJLWDOO\ UHFRQVWUXFW KL\

RI' $5 YL VXDOL]H PRQXPHQWYV LQ WKHLU RUL.
WRXUL

I+

7KHPH SDUN DWWUDFWLRQV H[HP¢
KDYH LQFRUSRUDWHG GLJLWDO DQLI
HQYLURQPHQW

_HPNH& 7RPLpLI

(ISDQVLRQ RI WKH XVH RI $5 ZLWK |
&XOWXUH ZKLFK KDV HQDEOHG YLUW

DURXQG WKH ZRUOG
6PDUW
WRXUL +RWHOV DQG DLUOLQHV KDYH EHJ

DOG FXVWRPHU H[SHULHQFH DOORZLQJ WR
LppHU LQ DGYDQFH

I+

H[SHUL 'XULQJ WKH &DQGHPLF $5 KDV FR
v LQ YLUWXDO WRXULVP RIIHULQJ LPPHI

DUH GLIILFXOW WR DFFHVV SK\VLFDOO

3DUN 6WDQJO *UHW]HO

([SDQVLRQ RI $5 H[SHULHQFHV DLF
PXVHXPV DQG DUFKDHRORJLFDO VLW
LPPHUVLYH QDUUDWLYHV ZLWKRXW SK)!

OHWDY /JDUJH FLWLHV DUH EHJLQQLQJ W
DQG VWUDWHJILHVY WKURXJK $5 FUHDWLQJ

SHIJHQ H[SHULHQFHV IRU YLVLWRUYV
YH
ZRX UL + SURMHFWLRQ RI D IXVLRQ EHWZ

DOORZLQJ WUDYHOHUV WR H[SORUH GF
ZLWK KRORJUDPV DQG $5 GHYLFHV

I+

*UHW]HO $OPHLGD D E
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W LV HYLGHQW WKDW WKH WRXULVP LQGXVWU\ KDV DGRSWH(¢
PDNLQJ WKHP PRUH LQWHUDFWLYH HGXFDWLRQDO DQG VX
DGYDQFHPHQW LQ LPPHUVLYH LQWHUDFXNPRQVWMEUIWDROHWYV K
YDULRXV IRUPV LQFOXGLQJ GLJLWDO JXLGHV LPPHUVLYH WR
LQWHJUDWLRQ LV D WHVWDPHQW WR LWV WUDQVIRUPDWLYH
FRQVWLWXWHVPBRQHQMWLEDWWLFRODQGVFEFDSH XQGHUVFRULQ
WRXULVP WHFKQRORJ\ DQG UHJLRQDO LGHQWLW\ 7KH WLP
LQGXVWU\ EHIJDQ WR OHYHUDJH WKLV WHFKQRORJ\ UMRP WKH
WHFKQRORJLFDO DGYDQFHPHQWY WKH GLJLWL]DWLRQ RI W
WUDYHOHUV IRU LQWHUDFEWLYH H[SHULHQFHV

SHVHDUFK PHWKRGRORJ\

7KLY TXDOLWDWLYH UHVHDUFK HPSOR\V WKH FDVH VWXG\ Pt
UHODWLRQ WR (J\SW V WHUULWRULDO EUDQG 7KH SUHVHQW
OHYHUDJLQJ D UDQJH RI VHFRQGDU\ WVRXYVFHVHIRFOXGCR C
LPSOHPHQWDWLRQ RI $5 WHFKQRORJ\ LQ WKH 3\UDPLGV RI
3\UDPLGV RI *LHDVIHBNPIHQHWUHOHDVHY DQG YLGHRV VKRZF
WHFKQRORJ\ LQ D FXOWXUDO KHULWDJH VHWWLQJ 7DEOH

7TDEOHWRXUFH RI HYLGHQFH IRU WKH VWXG\

$FFHVV OtQNYV

"'tJtWDO *t]D KWWSVZHEt]DF IDV KDUYDUG HGX Jt]

yDUUDJ + 0 KWWSV DDIX MRXUQDOV HNE HJ DL
$XIPHQWHG 5H EE G EE SGI
TRXUtVW *XtGDQ

*t1]D 3URMHFW KWWSV GtJItIWDOKXPDQtWtHVSIDR M-
SURMHFW

*t]D 3URMHFW KWWSV GtJIWDOKXPDQtWtHVKH)Y K
%UtQJItQJ WKF S\UDPW®\M I H
3\UDPtGV WR /tl}

I*yI V G $XIJP KWWSV DQFtHQWHJ\SWH DO HY WXWF
SHDOtW\ 5HVRXU
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0)$ %RVWRQ V KWWS 77z Jt]DS\UDPtGV RUJ
*t]D $UFKtYHV

%DUGLQ V FRQWHQW DQDO\VLV ZDV HPSOR\HG WR V\VWH
SDUWLFXODU DWWHQWLRQ JLYHQ WR WKH FULWHULD RI UHOF
PHWLFXORXVO\ UHYLHZHG DQG DOYRDIHWHZ MNRKLGH QM LMX EJ
FRGHG XVLQJ WKH DIRUHPHQWLRQHG UHVHDUFK WHFKQLTXH

*L]D 3\UDPLG &DVH

7KH 3\UDPLGV RI *L]D VLWXDWHG RQ WKH *L]D SODWHDX RC
PRQXPHQWY RI DQFLHQW (J\SWLDQ FLYLOL]DWLRQ DQG UHS
$QFLHQW :RUOG 7KH FRPSOH[ FRQVLVWYV RKXWXUHH IBIKPBQ
.KDIUH DQG OLTXHULQRV OHQNDXUH ,Q DGGLWLRQ WR V
QXPHURXV VPDOOHU WRPEV IXQHUDU\ WHPSOHV DQG WKH LF
PRQXPHQWDO VWUXFWXUHV MWW\ DRV WWKLE X /G GLWHRG\R B HSF, B U FQD
7KHVH PROQXPHQWDO WRPEV VHUYHG DV WKH ILQDO UHVWLQJ

'LWK WKH DGYDQFHPHQW Rl GLILWDO WHFKQRORJLHV LQLV
3URMHFW DUH GHGLFDWHG WR WKH H[WHQVLYH GLJLWL]DW
LQWHUQDWLRQDO QRQSURILW SURMWKW DUFK MR ORQIORDFAV U |
S\UDPLGV DQG VXUURXQGLQJ DUHDV 7KURXJK GLJLWDO DUFk
WKH ODUJHVW GLJLWDO DUFKLYHV RQ *L]D LQWHJUDWLQJ G
LQFOXGHV ' PRGROQ\WSKHRWRYDWSKY PDSV DUFKLWHFWXUDO ¢
GLDULHV )LJIXUH

JLIXUH$XIJPHQWHG 5HDOLW\ RI WKH 3\UDPLGV RI *

*L]D 3BURMHFW

7KH 3'LJLWDO *L]D” SODWIRUP DOORZ/LRMBYVROP & [SIDRRIGV B/H
WKH *L]D SODWHDX RIIHULQJ DQ LPPHUVLYH DQG HGXFDWLI
JLIXUH
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JLIXUHBURMHFW 'LJLWDO *L]D

,,;;

A ."-;""L
yxg’i&k_. S JW";}:;_. N

'LIJLWDO *L]D

$XJPHQWHG UHDOLW\ $5 KDV EHCHO® RPSQRPHG FD W @K DXW W IFQ.
DQG HQJDJHPHQW ZLWK WKH FXOWXUDO KHULWDJH RI WKH :
VXSSOHPHQWDU\ LQIRUPDWLRQ UHJD U ®L Q Bl S\OKLHF [V URIPV BX/O S
KLHURJO\SKV DQG SDUWLFLSDWH LQ LQWHUDFWLYH H[KLEL
VSHFLDOL]HG DSSOLFDWLRQV $ QRWDEOH H[DPSOH ZDV DQ H
LQFRUSRUDWHG VFRO/SW®EYHVKD®/GFRXVOWEDO H[SORUHG WKUF
,QVWDJUDP 7KLV LQQRYDWLYH DSSURDFK DOORZHG YLVLWI
H[WHQGHG QDYLJDWLRQ WKURXJK WKH H[KLELWLRQ 7KHVH |
LPPHUNGXHADWLRQDO H[SHULHQFH HQDEOLQJ XVHUV WR YLUW
WHPSOHY DQG SDODFHV WKHUHE\ LPPHUVLQJ WKHPVHOYHV L

J)LIXUH$5 DSSOLFDWLRQV LQ WKH 3\UDPLGV RI *L

*LID 3BURMHFW

7KH LQWHJUDWLRQ RI GLJLWL]DWLRQ DQG DXJPHQWHG UHDOL
D GXDO SXUSRVH LW SUHVHUYHV DQG GRFXPHQWY WKH DUF
SXEOLF DFFHVV DQG XQGHUVWDQGLQJ HAK QKGR 3LUNP RGN\ LR
SHUVSHFWLYHV DQG LQWHUDFWLYH H[SHULHQFHV IRU VFKRO|

SHVXOWY DQG GLVFXVVLRQ
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7KH DSSOLFDWLRQ RI $5 DW WKH 3\UDPLGV Rl *L]D IXOILOOV

DQG HGXFDWLRQDO H[SHULHQFH IRU WRXULVWYV LW KHOS)
GDPDJH WR WKH VLWH LW L Q FURHOMHAW YOIRRPODDEEK N VH D.C
H[SORUH WKH KLVWRU\ DQG FXOWXUH LQ D PRUH VXVWDLQDE
WHUULWRULDO LGHQWLW\ H[WHQGLQJ WKH WHUULWRULDO

HQYLURQPEQWIDW IRFOMUDWLQJ PRUH VXVWDLQDEOH DZDUHQH!
D ILKBMWWHJRU\ IUDPHZRUN HPHUJHV GHOLQHDWLQJ LPPHU\
SUHVHUYDWLRQ GHPRFUDWL]DWLRQ RI DFFHVV WHUULWRUL

, W LV LPSRUWDQW WR DFNQRZOHGJH WKDW WKH LQLWLDO FZLC
WRXULVP GHVWLQDWLRQV VXFK DV WKH 3\UDPLGV RI *L]D L\
KDV EHHQ XWLOL]J]HG VLQFH WKH DQW DWRZ WW XQ@Q GHUIEZHQW
SUROLIHUDWLRQ RI PRELOH GHYLFHV DQG $5 DSSOLFDWLRQV

,Q WKH GRPDLQ RI SUHVHUYDWLRQ WKH XWLOL]J]DWLRQ RI DX
VWUDWHJ\ IRU VDIHIXDUGLQJ KLVWRULFDO DQG FXOWXUDO K
SK\VLFDO LQWHUDFWLRQ ZLW K DWKHYWHQWHW HSFW X QH VL FIKQW DN
WRXULVP VHFWRU ZKHUH LW LV ZLGHO\ UHJDUGHG DV D FUX
GHVWLQDWLRQV 7KH HIILFDF\ RI WKLV WHFKQRORJ\ LQ SUH\
UHFRIQOOWDRQYLFXODWHG E\ 6WDQNRY HW DO 7TKHVH VF
GLIJLWL]LQJ KHULWDJH DVVHWV WR PLWLJDWH SK\VLFDO GHW

,Q WKH GRPDLQ Rl GHPRFUDWL]DWLRQ RI DEFHVV $5 KDV HPF
FDSDFLW\ WR IDFLOLWDWH XQSUHFHGHQWHG JOREDO DEFHV
SRWHQWLDO 7KH DGYHQW RI GLDXWIHD ®6IBWV/K B PRMXOBWX SD R |
UHDFK Rl WKHVH GHVWLQDWLRQV HQDEOLQJ WRXULVWV IUR
WKHLU KLVWRULFDO VLJQLILFDQFH ,Q WKH FRQWH[W RI LQFU
WHFKQROMIISSODWIG D SLYRWDO UROH LQ HQKDQFLQJ WRXUL
LQGLYLGXDOV ZKR DUH XQDEOH WR YLVLW (J\SW ZLWK WKH R.
FXOWXUH WKURXJK YLUWXDO PHDQV

'LWK UHVSHFW WR WKH FRQFHSW Rl WHUULWRULDO EUDQG L
LGHQWLW\ DQG SHUFHSWLRQ RI GHVWLQDWLRQV LQ OLQH Z
FRQFHSW LV DOVR DOLJQHG ZLWKR JF LEIKLE K DKDOHY E HDH)G LSQONDHF
GLJLWDO VWUDWHJILHV VLQFH WKH V +RZHYHU LQ WKH
DQG WKH QHHG IRU PRUH VXVWDLQDEOH SUDFWLFHV UHVXOW

WRXULVP LVDX@GHWRQQUDQVIRUPDWLRQ ORUHRYHU WK
H[SHULHQFHV KDV EHHQ VKRZQ WR HQKDQFH YLVLWRU LQWHU
HGXFDWLRQDO VFRSH RI WKHVH VLWHV 7KH V\QHRUF B PRIQEH W
GLVFRXUVH VXUURXQGLQJ WKH WHUULWRULDO EUDQG WKH
GHVWLQDWLRQ IRU YLVLWRUV

177



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

OHDQZKLOH LPPHUVLYH GLJLWDO WHFKQRORJLHV DOVR SOI
WHUULWRULDO EUDQG RI WKH 3\UDPLGV RI *L]D KHOSLQJ W
LOWHJUDWLRQ RI LOQOWHUDFWLYH GLJHWDOWRPISIRD BQ WY GL QW
HQDEOLQJ WRXULVWYVY WR HVWDEOLVK D PRUH SURIRXQG DQCGC
LQFUHDVLQJ GLIJLWL]DWLRQ RI FXOWXUDO KHULWDJH KDV H
WHUULWRULDO LGRQ@ILWLR@EIIJIGREWDQUDMVLRQV VXFK DV WK

JLIXUHS5HODWLRQV EHWZHHQ WHUULWRULDO EUDC(

Territorial Augmented
brand > reality

Y Y

Functions Functions
Territorial identity Preservation

A

of destinations of destinations v

v
Categories Categories

A 4

Sustainable
Tourism

6RXUFH $XWKRUV

$V LOOXVWUDWHG LQ)LJIJXUH ERWK WKH WHUULWRULDO EL
FDWHJRULHV FRQWULEXWLQJ WR WKH HVWDEOLVKPHQW RI D
RI LWV KHULWDJH &RQVHTXHQWAHUIWKQLIAH SO UDXGMLWP LIQ D B/GIR
GLVVHPLQDWLRQ RI EHVW SUDFWLFHV DQG E\ HHWHQVLRQ V

$FFRUGLQJ WR $OPHLGD WKH XWLOL]DWLRQ RI LPPHUVL
LQQRYDWLYH DSSURDFK WR SURPRWLQJ D WHUULWRULDO EU|
RI WKH ORFDOH LQ WKH GLJLWDRW H UL/DXVRAQRDEDHO WR X UR VE
UHGXFLQJ WKH GHMVWILQRWPRQWDCREPBDFW

7KH ILQGLQJV RI WKLV VWXG\ OHQG VXSSRUW WR WKH QRWLR
VWUDWHILF LQVWUXPHQWY FDSDEOH RI HQKDQFLQJ WKH WR:
DQG VXVWDLQDEOH SUHVHUYDWQRH DIQMEDGHV V K PV QHRIQIVRWDL R X
WKH WRXULVP VHFWRU EXW DOVR WR WKH UHLQIRUFHPHQW R
(J\SW +RZHYHU LW VKRXOG EH QRWHG WKDW WKLV WHFKQRO
ZKR LPSOHMWPB@WWKH GHVWLQDWLRQ DQG IRU WKRVH ZKR XVH
HGJH WHFKQRORJ\ ZKLFK FRQVHTXHQWO\ UHVXOWV LQ KLJK
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QRWHG WKDW WKH HPHUJHQFH RI WHFKQRORJ\ LV FRQWLQJH
IDPLOLDULW\ ZLWK LWV DSSOLFDWLRQ FDQ UHVXOW LQ D ODHI
WKH PHUH LPSOHPHQWDWLRQ RLQADEKIOROIRIN LW KGHHNHAWILD DWW |
HGXFDWH WRXULVWV LQ LWV XVH DQG XQGHUVFRUH LWV LPS
\RXQJHU JHQHUDWLRQV VXFK DV %HWD ZKR KDYH EHHQ ERU

&RQFOXVLRQ

7KH LQWHJUDWLRQ Rl GLILWDO WHFKQRORJLHGLPROUKRBQQRO
PRGHOLQJ ZLWKLQ WKH FRQWH[W RI FXOWXUDO WRXULVP S
*L]D KDV EHHQ GHPRQVWUDWHG WR [ES$ISDRDFEQW® RDWKM HV B
SUHVHUYDWLRQ RI KLVWRULFDO KHULWDJH &RQFXUUHQWO\
H[SHULHQFH WKDW LV ERWK HQULFKLQJ DQG DFFHVVLEOH
WHUULWRULDO EUD@BGQ R WKKHFEXQWUQD WL

7KH REMHFEWLYH ZDV DFKLHYHG E\ LQYHVWLJDWLQJ WKH SR
DXJPHQWHG UHDOLW\ $5 LQ SUHVHUYLQJ DQG SURPRWLQJ
*L]D LQ (J\SW DQG LWV DVVRFLDWBG $W H X O LIMDFOWL B ® OBAWIDSIDAH
DUH LQ HVVHQFH VWUDWHJLHYV HPSOR\HG E\ GHVWLQDWLRC
HFRQRPLF VXVWDLQDELOLW\ 7KH WHUULWRULDO EUDQG RI W
ERWK KLJKOUWK WRIBUWIKUIRWHFKQRORJLHY VXFK DV $5 DV WKF
GHVWLQDWLRQV RQ WKH JOREDO WRXULVP VFHQH

W LV LPSRUWDQW WR DFNQRZOHGJH WKH KLVWRULFDO SUR
IRXQGDWLRQ MXVWLI\LQJ WKH SUHVHQW XWLOL]DWLRQ RI W
KLVWRULFDO HYROXWLRQ XQGHUVFRUHVDWXBQPBPRIQGWYVL®L
WUDQVIRUPHG WKHUHE\ HQDEOLQJ LPPHUVLYH H[SHULHQFH\
DQG SURPRWLRQ RI KLVWRULFDO KHULWDJH ORUHRYHU WKH
VHUYHV WR HQULFK WKB BREW R & KHHWHI DUKAK L GHH QW LW\ R L
LQFUHDVLQJ LPSRUWDQFH WKH XVH RI GLJLWDO WHFKQRO
VWUHQJWKHQV WKH LPDJH DQG JOREDO UHSXWDWLRQ RI WKH
ZKEK XQLWHV WHFKQRORJ\ ZLWK WKH FRQVWUXFWLRQ DQG S|
LQQRYDWLYH DQG FXUUHQW FRQWULEXWLRQ WR WKH OLWH
VFLHQWLILF SRLQW RI YLHZ LQWHJRJZWWRIJWKKHDW DPNDLL\D IR IF
EUDQG KDV DOVR HQDEOHG DQ LQWHUGLVFLSOLQDU\ DSSURI
FDQ SURPRWH PRUH VXVWDLQDEOH WRXULVP SUDFWLFHV DQ
FXOWXUDO LGHQ@MIVRQ DR BNHHUIWLWRULDO EUDQG

7KH ILQGLQJV RI WKLV VWXG\ VXJJHVW WKDW $5 SOD\V D SLY
RYHUWRXULVP E\ SUHVHUYLQJ WKH LQWHJULW\ RI KLVWRULI
IXQFWLRQV LQFOXGH WKH SURYLV[SHY RHQPIRWY UWKHHSD QG HQY
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KHULWDJH WKH GHPRFUDWL]DWLRQ RI DFFHVV WKH UHLQIRU
WKH SURPRWLRQ RI VXVWDLQDEOH DZDUHQHVV 7KH XQGHUO
LV WZRIROG 7KH QHFHVVLWXWR Q DAMWVILRDQWHG LM W MOQKFDANL YHD NDHD
WKH LPSHUDWLYH WR SURPRWH PRUH FRQVFLRXV VXVWDLQDE

7KH WKHRUHWLFDO LPSOLFDWLRQ LV WR GHHSHQ $5 LQ WRXL
LV VWLOO D JDS LQ WKH OLWHUDWXUH )URP D VRFLDO SHUV.
OHYHUDJLQJ WHFKQRORJ\ WR FXDIW XXJDWG KW K HWD YW R U GHHD/QV C
VSHDNLQJ WKH VWXG\ V ILQGLQJYV FDQ EH RI EHQHILW WR D
SROLF\ SODQQHUV DFDGHPLFV VWXGHQWY PDUNHWLQJ DQG

7KH SUHVHQW VWXG\ LV VXEMHFW WR FHUWDLQ OLPLWDWLRQ
LV D FXOWXUDO KHULWDJH VLWH DW D JOREDO OHYHO +RZH
D FRPSDUDWLYH DQDO\VLV RI YTLYIHUIWH JERVWD Q BMFLRID ¥ @G U
LOQOFRUSRUDWLQJ ERWK VLWHYV ZLWK DQG ZLWKRXW WKLV SDU

W FDQ EH FRQFOXGHG WKDW GLJLWDO WHFKQRORJLHV SDU
SURPRWH WKH KLVWRULFDO KHULWDJH RI WKH 3\UDPLGV RI *
7KLV LQLWLDWLYH H[HPSOLILHV D 1WRZDQX5 FR@YLHILRD P H QOUDG
ZHOO DV WKH FDUERQ IRRWSULQW RI JOREDO WRXULVW GH
WRXULVW GHVWLQDWLRQV VHUYHV WR DFWLYDWH WKH GHVW
QDWLRQDO ERMIMBURI WKH F

S5HIHUHQFHV

$OPHLGD * * )ODUFD WHUULWRULDO FRPR SURGXWR FXOWXUL
UHJLRQDO 2 FDVR GH 3RUWRUBQWRUH. DB6 %WDQELDV D &XOW
&RQWH[W RI 5HJLRQDO 'HYHORSPHQW 7@K HR\DLWH RK'3IRQ B/IHRI$ 8
'HYHORSPHQW SORWHUYUW] BRK WS %OV IKDQGOH QHW

$OPHLGD * *) &LWLHV DQG 7HUULWRULDO %UDQG LQ W
6XVWDLQDELOLWAWWSY GRL RUJ V X

$OPHLGD ** ) OHWDYHUVH V DQG 5HJLRQDO 'HYHORSPHQ\
WHUULWRH HHWS 6DQWD &UX] GR 6XO

$OPHLGD * *) 7KH OHWDYHUVH 7HUULWRULDO %UD
(QF\FORSHGLDt KWWSV GRL RUJ HQF\FORSHGLD
$UHQD ) &ROORWWD 0 3DX * 7HUPLQH ) $Q R
&RPSXWHUYV

%HUU\PDQ ' 5 $XJPHQWHIG UMD UWANH DHOHFHLMBU Y LEH V
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&DUPLJQLDQL - )XUKW % $QLVHWWL O &HUDYROR 3
$XJPHQWHG UHDOLW\ WHFKQR ORIUXGIW L FHGAIBPW RCIRIDG/ DIV DISE

'LJLWDO *L]DL]D KWWSVZHEL]DF IDV KDUYDUG HGX JL]D G

yDUUDJ + 0 $XJPHQWHG 5HDOLW\ LQ 7RXULVW
KWWSV DDIX MRXUQDOV HNE HJ DUWLFOHB BG H G

*L]D S3URMHEWMD 3BURMMWMFWSY GLIJLWDOKXPDQLWLHV IDV KDUY
SURMHFW *L]D SURMHPBEMWLQJILQJ W KH *L]D 3\UDPLC
ILIKWWSYV GLJLWDOKXPDQLWWHM I®\W EKPUMEIDIBIG HGX EULQJILGQ

*LID 3URMHFW *LID 3URMHFW :LQV 35HLPDJLQH (GXFL
S5HLPDJLQH (GXFRBNUIWVRY DX ®DYEPDQLWLHY 5HVHDUFK &RPSXW

*UHW]HO 8 &RQFHSWXDOL]LQJ WKH 6PDUW 7RXULVP OL
6PDUW 7TRXULVP 'H-REKQRDRCH Q W 6PDUW 7TRXUL\PR
KWWSV GRL RUJ VPDUWWRXULVP

*UHW]HO 8 THFKQRORJLFDO 6ROXWLRQV WR 2YHUWRXU
SHWULUO /OHGGAWHUUDQHDQ 3URWHFWHG $UHDV LQ&WIKMH (UD
KWWSV GRL RUJ B

.HpNH& $/ 7RPLpLU |, $XJPHQWHBGHDHF® LG G @ STRXIUA
2YHUY{RMXZUQDO ,1'(&6 ‘2, LQGHFV
.KDUDW 6 $ 1DJDUNDU &6 3DQDJH % ,QIRUPDWLRQ

DXJPHQWHG UHDOLW\ OLEUDU\ VHUYLFHIBUSHWLRQ UNIFRNMH
"HOLYHU\

I*Y 'V GGXIJIPHQWHG 5HDOKWWSNVRXQFHNQWHJI\SIW DALY\ QHW D
UHVRXUFHYV

ILDR 7 ,OLDGLV $ $ IXWXUH VR FORVH 0DSSLQJ \I
WKH DXJPHQWHG UHDOULWY GH®MHD R SSRRFQWWA\F O H
ODOWD $ )DULQKD 7 OHQGHV 0 $RIRH\QMRHE DBBC

SHUVSHRXIULGGDW RI ,PDJLQJ
0)$ %RVWRQ@KN @ ]D $URWIWS Y 2Z2Z JL]IDS\UDPLGV RUJ

ORKDPP#HPGEQ 5 . $XIJPHQWHG 5HDOLW\ $ 1DUUDWLYH /D\}
ODVWHU V WKHVLV 8QLYHUVLW\ RI &DOJDU\ &DOJDU\
GRL 35,60

3DUN 6 6WDQJO % $XIJPHQWHG UHDOLWRXK[SHU L HC
ODQDJHPHQW
5DXVFKQDEHO 3 $ %DELQ % - WRP 'LHFN 0 & .UH\ 1

UHDOLW\ PDUNHWLQJ" ,WV GHILRXWDRQ@ FREPSOHQPHWY DRBGHIXL
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6RXVD % 9DVFRQFHORYV 6 %UDQGLQJ WHUULWRULDC
GR FRQVXPLGRU HP WXULVPR 2 FDVR GH $URXFD (XURSHCLC
ODQDJHPHQW 6SHFLDOKWWWKSV GRL RUJ (-$%0

6RXVD % &DVDLV % 3LQD * 7KH LQIOXHQFH RI WKH

RI WKH WRXULVW FRQVXPHUXURKSHROSHRXHQBE RDWKBSOLHG
ODQDIJHPHIH¥LDO ,VVXH

BWDQNRY 8 O9XMLpLG O ' 2UHUR 3 *UHW]HO 28
GHVLJQLQJ PRUH PHDQLQJIXO DQGQRQFHOXWD @ Hs FFRIYVL V®/ M K
BRFLHW\

<DQ 4 -DPHV + 6 :LQ %BHQ + < (IDPLQLQJ WK

LQWDQJLEOH FXOWXURBR®UIQHWLWRD JHVWRRDMWPRQ ODUNHWLQJ
KWWSV GRL RUJ M MGPP

<LQ 5. &DVH VWXG\ UHVHDUFK DQG DSSOBPDW IBXKGD L F-DWLLF

6LQJDSRUH

<LQ = < +XDQJ $ 0 +XDQJ = < 9LUWXDO WRXULV

%HQHILWY DQGRXDLYPHVODQDIJHPHQW 3HUVSHFWLYHYV

KWWSV GRL RUJ M WPS
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(YDOXDWLRQ RI , QWHUSHUVRQDO ,QWHUDFWLRQ )202 DQG )(
O9LVLW %HKDYLRU RQ@ YIKWDELYPRI 6

2\OX(NUDQ®BLO¥HQJLOL

.RFDHOL 8QLYHUVLW\ 7<UNL\H
$SEVWUDFW

SXUSRMH GLIJLWDO WUDQVIRUPDWLRQ H[SHULHQFHG LQ Wtk
WUDQVIRUPDWLRQ RI WKH VWLPXOL 6 WKDW PRWLYDWH WR
SURFHVV RUDQGLVADFWLRQVKUWWHR/GDH F KQ B LW ¥ HVIRR@HWRH U
H[SHULHQFH LQ WKH HIIHFW RI LQWHUSHUVRQDO LQWHUDFW |
VWLPXOL IRU WRXULVWY YLUWXDO PXVHXP YLVLW EHKDYLRI
UHVHDUFK UHVXOWYV RG WRHDRRIQGQWHTWXR/I WKW DUH SURYLGHEH
WUDQVIRUPDWLRQ VWUDWHILHY DQG SROLFLHV RI WRXULVP |

6WXG\ GHVLJQ PHWKRXRQYRI\PHSMSKIR® ZOV XVHG LQ WKH UHVH
REWDLQHG IURP WKH VXUYH\ LW ZDV WULHG WR GHWHUPLQI
LOWHUSHUVRQDO LQWHUDFWLRQ DQG )202 YDULDEOHV RQ YL
WKR % SbubGLJP 7KH UHVHDUFK PRGHO ZDV WHVWHG ZLWK W

SHVX®OMFRUGLQJ WR WKH UHVHDUFK UHVXOWY LW KDV EHHQ
LOWHUDFWLRQ DUH HIIHFWLYH RQ YLUWXDO PXVHXP YLVLW
HISHULHQFH KDV D VLJQLILFDQW UROH LQQWHKGE VYBUHRWY MWNC
VXJIJHVWLRQV ZHUH SUHVHQWHG WR WRXULVP PDUNHWHUV |
EHKDYLRU

2ULIJLQDOLMKHYBOXHUDGLIJP LV WKH EDVLV IRU FUHDWLQJ EH
GHWHUPLQH WKH FKDQJH LQ VWLPXOL ZLWK WKH GLJLWDOL]
YDULDEOHYV LQ WKH RUJDQLVPDO SURFHVYV DQIGWKHY MDOLW KA
WKDW DIITHFW WKH EHKDYLRU RI YLVLWLQJ YLUWXDO PXVHXP'
WKDW LV UDSLGO\ XQGHUJRLQJ GLJLWDO WUDQVIRUPDWLRQ
VHUYLFHV ,Q WKHVUHFNGWHFK KDV RULJLQDO YDOXH DQG KL
PHWKRGRORJ\

.H\ZRUGQWHUVRQDO LQWHUDFWLRQ )202 )ORZ H[SHULHQF
WUDQVIRUPDWLRQ LQ WRXULVP

 QWURGXFWLRQ

,Q UHVHDUFK DQG WKHRULHV GHYHORSHG ZLWKLQ WKH IUD
FRQVXPHU EHKDYLRU FRQVXPHU EHKDYLBHDIEFW I RMUITIHNOW F
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, 2 7KHVH WKHRULHV DUH FULWLFL]HG IRU QRW WDNLQJ LQ\
=KDQJ DQG %HQ\RXFHI 7KHUH LV DQ LQWHUDFWLRQ E
KXPDQ H[SHULHQFHV DQG EHKDYLRUV DOUNDVODINHY LQ WKHD
SV\FKRORJ\ DQG PDUNHWLQJ LW KDV EHFRPH QHFHVVDU\ WR
WKH FRQVXPHU UDWKHU WKDQ MXVW LQSXW DQG RXWSXW 7K
5 SDUDGLJP ZKLFK H[SHPRSHG D PRUHR SKHLVWLFDWHG VWUXF
DUH XVHG &RQWHPSRUDU2 PBGHOGLIRFKXQULWKH & PRGHOV
WKLV DVSHFW RI WKH EHKDYLRUDO SURFHVV E\ IRFXVLQJ RQ
WKDRGXW RU RXWSXW IDFWRUV -DFRE\

7KH IRXQGDWERRBQSRUWEHIB LV EDVHG RQ HQYLURQPHQWDO S
PRGHO WKDW WULHV WR H[SODLQ WKH LPSDFW Rl HQYLURQP!
WR WKLV SDUDGLJP VWLPXOXV 6 OOXDHFMRQVQ G L YUWKEDMW L G §
RU DYRLGDQFH EHKDYLRUV 5 ,Q RWKHU ZRUGV LQGLYLGXD
HIWHUQDO VWLPXOL LQ WKH HQYLURQPHQW DQG D PHQWDO
VWLPXOXV HIIHREWKH)RBQRDIDBURFHVV WKH LQGLYLGXDO V
EHKDYLRUV )ORK DQG ODGOEHUJHU ,Q WKH SDUDGLJP
VWLPXOL RUJDQLVP 2 UHIHUV WR WKH PHQWDO RU GIWRWLRC
DQG FRQVXPHU GHFLVLRQV %DNOUWDU D 7KH PRGHO
OHKUDELDQ DQG 5XVVHOO ZKR UHYLVHG LW WR LQFOX
2ULJLQDOO\ FRQVLGHUHG D2SVSDKDMRIEWK RRH\SRSOHO®OU LQ
RI FRQVXPHU EHKDYLRU RYHU WLPH :X DQG /L

'LWK WKH GHYHORSPHQW DQG UDSLG GLYHUVLILFDWLRQ RI W
EHKDYLRUV Rl RWKHU FRQVXPHUV UHJDUGLQJ ZKDW WKH\ EX
IROORZ WKHP HVSHFLDOO\ RQ VRFLDYOLBXGOD DR E CGRILQI XK
RI PLVVLQJ RXW DUH H[SUHVVHG E\ WKH FRQFHSW RI )202 :F
IHDU RI PLVVLQJ GHYHORSPHQWY KDYH EHFRPH DPRQJ WKH
EHKDYLRU 7KH EDVLV RUWKLEDRHE ROLWKD QUAHIMDOHQFH JUR
FRQVXPHU EHKDYLRU .Ro DQG LV DFWLYDWHG E\ ZRUG
FRQFHSWXDOL]JHG LQ WKH V 'H %UX\Q DQG /LOLHQ Ne
WKLV VWURFBXV ZLWK WKH FRQFHSW Rl LQWHUSHUVRQDO L
H[SUHVVHG DV PHHWLQJ WKH H[SHFWDWLRQV Rl RWKHUV RE
E\ REVHUYLQJ WKH EHKDYLRU Rl RWKHUV D QKHID W K H ULIQUIWX
PXVHXPV VXEMHFW WR WKH UHVHDUFK DUH FRQVLGHUHG DV
LQWHUSHUVRQDO LQWHUDFWLRQ IDFWRUV LQ GLJLWDO HQYL
LOQWHQWLRQ VWLPXOL 2Q QWK M KRDWMK FLK K DYQ® WKRQ@V PEMH K P
PHWDSKRU RI D IORZ WKDW FDUULHV DQG FDUULHV DZD\ ZLV
LW RIIHUV YLVLWRUV D IORZ H[SHULHQFH D VXEMHFWLYH V\
IRUJHW DEIRPH IDWLJXH DQG HYHU\WKLQJ H[FHSW WKH DFWLY
RI YLHZ LW DSSHDUV DV DQ HPRWLRQDO DQG PHQWDO SURF
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PXVHXP YLVLWRU 9LVLWLQJ LOQOWHQWLRQ RI YLUWXDO PXVH
RXWFRPH ,Q WKLV UHVHDUFK )202 DQG LQWHUSHUVRQDO LQ
IRUPDWLRQ RI PXVHXP YLVLWRUV YLWQWDRLQ D RIKKDFR YU RQD/C
KDQGOHG ZLWK WKH IORZ H[SHULHQFH 7KXV WKH WKHRUHW]
WKR2 % SDUDGLJP

OHWKRGRORJ\

,Q WKH UHVHDUFK LQWHUSHUVRQDO LQWHUDFWLRQ DQG )20
YLUWXDO PXVHXP YLVLW EHKRSLEDURG LWKH DIYG VI ®RR ZWHK |5 6 U
GHVLJQHG DV DQ RUJDQLVPLF YDULDEGQHD U,BK O WXHH ZLHWK] DK
ZDV GHVLJQHG WR GHWHUPLQH WKH UROH RI IORZ H[SHULHQF
)202 RQ WKH YLVLW LQWHQWLRQ YDULDEOH ZKLFK LV GHWH
S5HVHDUFK GDWD ZDV XREWHD L\HBK O KTMRIXKIKQ® FRQYHQLHQFH
SULPDU\ GDWD FROOHFWLRQ PHWKRGVYV 7KH UHVHDUFK VXU
YDULDEOHV LQ WKH PRGHO DQG WKH SDUWLFLSDQWY ZHUH
H[SHULHQMK B RU¥H\ ZDV DGPLQLVWHUHG 7KURXJK WKH GD\
K\SRWKHVHV ZHUH WHVWHG WKURXJK WKH VWUXFWXUDO HTXL
ZHUH GHWHUPLQHG DQG GLVEXVVHG 7KH UHVHDUFK PRGHO L

67,08/86 6 25*$1,60 2 5(63216( 5

J« \ eU

JLIXUHHVHDUFK ORGHO
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+ )ORZ H[SHULHQFH KDV D PHGLDWLQJ UROH LQ WKH HIIHFW
LOWHQWLRQ WR YLVLW YLUWXDO PXVHXPV

SHVXOWYV

$FFRUGLQJ WR WKH UHVXOWYV REWDLQHG IURP WKH DQDO\VL
WKDW LQWHUSHUVRQDO LQWHUDFWLRQ LQ YLUWXDO PXVHXP
RXW )202 ,QWHUSHUVRQDO LQWHUDERESRBEW QG YALO2L WDLYGIW
EHHQ GHWHUPLQHG WKDW IORZ H[SHULHQFH KDV ERWK D GL!
UROH LQ WKH HIIHFW Rl LQWHUSHUVRQDO LQWHUDFWLRQ D
VXJIJHVWLRQV KDYWREHHYPPOGHNRWLQJ SUDFWLWLRQHUV WR
E\ XVLQJ LQWHUSHUVRQDO LQWHUDFWLRQ DQG )202 LQ FUHD)
WKH RWKHU KDQG VWUDWHJI\ VXJIJHVWLRQV DUH SUHVHQWHG

&RQFOXVLRQ

SLUWXDO PXVHXPV ZKLFRNQPRAHQRMSSABLAMMKH REGVDAQ WKH WR)>
GLIJLWDO WUDQVIRUPDWLRQ RFFXUULQJ LQ DOO LQGXVWULHYV
RITHU D ' H[SHULHQFH WR WRXULVWXVHKR W DtRYRHW HK\VYDF R
SUHYHQW WKH KLVWRULFDO DQG VSHFLILF YDOXH RI RQH RI W
WKHUH DUH YLUWXDO PXVHXPV DW WKNHXPWUDQMHKRY ZDQ\V
WH[WXUH RI WKH PXNG XORGLWIKSHUMYWLWLQJ H[SHULHQFH LV RI
UHYHDOHG WKDW )202 FDXVHG E\ GLJLWDOL]DWLRQ DQG VF
LOWHUDFWLRQ VWLPXOL KDYH D GLUHFW HIITHFW RIQ XNXEH LQW
WKDW LW LV LPSRUWDQW IRU WRXULVP PDUNHWLQJ SUDFWLW
LOQWHUDFWLRQ LQ GLUHFWLQJ YLUWXDO PXVHXP YLVLWV 7KL
PXVHXP SURGXFW DV LQ CGROVWRM KMU 2®L W.RNHD RWIKIQU KQQG L
IORZ H[SHULHQFH KDG D VLJQLILFDQW PHGLDWLQJ HIIHFW D\
SURFHVV Rb BRHDGLIJP 7KXV PW VHHEROWDKEDWVEKHG SDUDGL
SDUDGLIPNWHKBWHXHDUFKHUV FDQ XVH DQG REWDLQ RULJLQ
EHKDYLRU UHODWHG WR GLJLWDO LQQRYDWLRQV

SHIHUHQFHV

&VLNVIHOQWPLKEEXWDPGHK 6 1IDNDPXUD - JORZ $ J
FRQFHSW RI PDVWHU\ PRWtYDWtRQ ,Q+H{ID@GEWRMN RI| &RHFNH V&
DQG ORWIOYBPWIRIHZ <RUN 1< *XtOIRUG 3XEOtFDWtRQV

'"H%UX\Q $ 9H *DU\ / /tOtHQ6WDJH BRGHINDIRXRVIG 6 QIOXHQF
7KURXJK 9tUDO , QDMVUINHOMDIW AR QDO -RXUQDO 21 5HVHDUFK ¢Q 0D

JOR IS ODGOEHUJHU O 7KH UROH RI DWHRMBXHULtF |
EHKDYORHFWURQOF &RPPHUFH 5HVHDUFK DQG $SSOUOFDWORQV
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**UND\QBN dHYUHVHO SVtNRORMt 'R$Q@NDUDNDQ GRdHMLO
(+aWaP %000GPOHUG )DNeOWHVO 'HUJOGV

-DFRE\ 6W2RIDRYMNSRQVH UHFRQVtGHUHG $Q HYROXWt
FRQVXPHU -RXKIYDXAWRI &RQVXPHU 3VI\FKRORJ\

.Ro ( 7*NHWLFL 'DYUDQOUO YH 3D]DUODPD 6WUDADNMIOOH U I
$QNDUD 6HoNLQ <D\OQFOOON

OHKUDE&DQ 5XVVHOO - DYR$SBQREFBKQG DIItOtDWtRQ DV
HPRWHREOFtWtQJ TXDOtW\ RQ YOIQ RIQFFTHQRQPE QW HKDY R U

7NDF]\NRODQWD 3& RQVXPHUVXVFHSWOEOOOW\ WR 6RFOT
D 3RVtWtYH RU 1HJDWtYH OHVVDJH tQ :RWGE 20Q D RXR R BR®R RRXQQH
ODUNHWGOQJ DQG %XVIQHVYVY 'HYHORSPHQW -RXUQDO

'RUWKDP -HQ®®DHO /LNH D :DOOIORZHU" OD\EH KW VYHR XRU)ND F F

7LPHV KWWSV ZZZ Q\WLPHV FRP EXVLQHVV SLQJ K\
X 4 It ( < ODUNHWtQJ Pt[ FXVWRPHU YDOXH DQC
FRPPHUFH $RWIPQHPERQVH S QWWHSWHFMMWY 5HV HD UFK

=KDQJ = . %HQ\RXFHI 0 &RQVXPHU EHKDYtRU tQ VR

UHYtHHEFOVORQ 6XSSRUW 6\VWHPV
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'LIJLWDO (YROXWLRQ RI +HULWDJH 7RXULVP ([SORULQJ /RFDC
6LWH 9LVLWLQJ ([SHULHIFHESBKURXJIK 1H[W

+DVVRXPL ODKHRXDFKL %SDEPFED UL 1REVDLI $PHQL

SHVHDUFK 8QLW /DULD 8QLYHUVLW\ RI ODQRXED
OHGLWHUUDQHDQ 6FKRRO RI %XVLQHVV 6RXWK OHGLWHUUDC
ODUNHWLQJ GHSDUWPHQW (&675% /I DERUDWRU\ ,+(& ¢
ODUNHWLQJ GHSDUWPHQW ,+(& &DUWKDJH 7XQL

$EVWUDFW

SXUSRKHYVY VWXG\ HISORUHV WKH PRWLYDWLRQV DQG H[SHULI
WKH &4DUWKDJH DUFKDHRORJLFDO VLWH IRFXVLQJ RQ WKH
HQKDQFLQJ FXOWXUDO WRXULVP

6WXG\ '"HVLIJQ OHWKRGRGRO\LHNTHSW RDH KUH VW U KK WVXKUHRGC LKQ W H
ZLWK 7XQLVLDQ DQG WRXULVW YLVLWRUV 7KHPDWLF DQL
DQG GHVLUHG LPSURYHPHQWYV

5HVXOMWNY.WRUV DUH PRWLYDWHG E\ FXULRVLW\ DQG KLVWRUL
VLIQDJH DQG WHFKQLFDO LVVXHV DBBVERYERXSV DHRXV)\GB WY
DQG DSS SHUIRUPDQFH KLQGHU D G RISQ\FLCREE] KIPISOUFRIGH PHHIDW/X/
XVDELOLW\ DQG QHZ FRQWHQW

2ULIJLQDOLWLDOWKG RITHUV LQVLIKWY LQWR KRZ PRELOH C
HISHULHQFHV ZLWK DFWLRQDEOH UHFRPPHQGDWLRQV IRU W
VXSSRUW VXVWDLQDEOH WRXULVP

H\ZRUIGHULWDJH WRXULVP FXOWXUDO WRXULVP PRELOH DS
,QWURGXFWLRQ

+HULWDJH WRXULVP D VSHFLILF EUDQFK RI FXOWXUDO WRX
HOHPHQWY HQVXULQJ DQ RQJRLQJ YDOXH IRU NQRZOHGJH F
YDOXHG DV PDMRU WRXULVP UHVRUXAHW 'X&& GRYHDX 6D

7HEKQRORJLFDO DGYDQFHV VXFK DV PRELOH DSSV DUH WUDC
EXW IXUWKHU UHVHDUFK LV QHHGHG WR IX00\ XQ&HDOWDQG
+H HW DOULQLMBNDQ

7KLY H[SORUDWRU\ TXDOLWDW L Y5H SWKKEQ WRQGXHAVHBL WK Uk
WRXULVWY ORFDO DQG IRUHLJQ HISORUHV WKHLU SHUVSHI
FXOWXUDO DQG KHULWDJH WRXULVY RQPSWHHHQFXWE ZIDW B SO
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&XOWXUDO WRXULVP GHILQHG DV YLVLWYV PRWLYDWHG E\ D
KLVWRULFDO YDOXHV UHOLHV RQ KHULWDJH HOHPHQWYV VXFI
6LOEHUEHUJ &UX] 6D/MQ WO oPODLEDUOL@D =DNBWLD

DO

+RZHYHU WKLV FRPSOH[ VHFWRU IDFHV WKH FKDOOHQJH RI E
QHHGV +DXVPDQQ ZKLOH DGUHVVLQJ BORED@LFKDOOHQ.

7HFKQRORJLFDO DGYDQFHV VXFK DV WRXULVP DSSV RIIHU Q
SURPRWH FXOWXUDO KHULWDJH LQIOXHQFLQJ WKH GHFLVLF
6ULQLYDVDQ HWKBI®OH DSSOLFDWLRQV FRPPXIQLBEDMLRVZR SUF
VXVWDLQDEOH DQG LQWHOOLJHQW WRXULVP WKDW HQKDQFH
HW DO .XVXPDQHJDUD HW DO

&RQFLWVEKOWXUDO WRXULVP LV HYROYLQJ WR PHHW WRXULVW)

ZKLOH LQIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLHV D

SUHVHUYDWLRQ RI FXOWXUDO KHULWDJH ZRUKOHZLEBW DOY
,VPDIJLORYD HWLMAYDVDQ HW DO

OHWKRGRORJ\

Q &DUWKDJH DWWUDFWHG YLVLWRUV DQG DV D 81
FRQWLQXHV WR GUDZ QHDUO\ D PLOOLRQ YLVLWRUV DQQXDO
WKH VLWH V WRXULVP FRKHUHQFH E\ LIQMWLQRGHORLIGHV W KKIHP D'WR
PRELOH DSS GHYHORSHG E\ 7XQLVLDQ HQJLQHHUV DLPV W]
&DUWKDJH E\ RIIHULQJ DQ LQQRYDWLFPH ¥36/D\® B UP M (5 UR H @ IET
7KLV DOLJQV ZLWK WRRSPHOWD @DBPOH 2ZHYH2'® 2" DQG 2"
TXDOLWDWLYH VWWGXFYAUHGVHPWHUYLHZY H[SORUHV WKH
UHJDUGLQJ WKH DSS Rl WZR GLIIHUHQW VDPSOHV 7XQLVLDQ
7XQLVLDQRMUMEJIQ SDUWLFLSDQWY LQYHVWLIJDWHV WRSLFV V
LQWHQWLRQV PRWLYDWLRQV REVWDFOHV DQG GHVLUHG IX(

SHVXOWYV

7TKH UHVXOWWUWRIFWHPUHG LOQWHUYLHZYV ZLWK 7XQLVLDQ YLVLW
DUH SUBDWHIRWB® ZV

7TKHPH ORWLYDWLRQV RI 7XQLVLDQV IRU 9LVLWLQJ WKH &DL

7XQLVLDQV YLVLW &DUWKDJH RXW RI SHUVRQDO FXULRVLW\ I
DV LQYLWDWLRQV IURP IULHQGY RU PHGLD UHFRPPHQGDWLF
EHLQJ OHVV FRPPRQ 7KH FKDOOHQJRVY WQEWHN V IVPHH GWJ K Q LIKQ
LQWHUSUHWDWLRQ DQG VHUYLFHV WR LPSURYH VDWLVIDEWL
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XVLQJ WRXU JXLGHV WKH\ YDOXH WKH HQULFKPHQW JXLGHV
LQIRUPDWLRQ IRU D PRUH LQGHSHQGHQW YLVLW

TKHPH 8VH RI ORELOH $SSOLFDWLRQV E\ 7XQLVLDQV 'XULQJ

ORELOH DSSOLFDWLRQV HQKDQFH WKH FXOWXUDO WRXULV
QDYLJDWLRQ DQG SURYLGLQJ UHOHYDQW LQIRUPDWLRQ .H\
QDYLJDWLRQ VKDULQJ H[SHULHQFHVY DABG SBRPR® PGEROW

7KHPH 7XQLVLDQV ,QWHQWLRQV WR 8VHRWIKYDWRRQE LDOQ
2EVWDFOHV

7XQLVLDQV DUH PRWLYDWHG WR XVH WKH 'RXUE LD DSS IRL
DQG XWHHIQGO\ LQWHUIDFH +RZHYHU REVWDFOHV LQFOXGH
DQG LVVXHV UHODWHG WR PRELOH GDWD FKDUJHV

TKHPH 1HHGV RI 7XQLVLDQ 9LVLWRUV IRU WKH 'RXUE LD $.

7XQLVLDQV SULRULWL]H IHDWXUHYV OLNH PDSV YLVXDOV SK
WUDYHO WLPHV 7KH\ DOVR VXJJHVW DGGLQJ D TXW}HRBIAGNOHA RU
LOQWHUIDFH )RU FRQWHQW W RID\ORZHIG & \DWLGI HRR F IR [FSFOHDQIVD DML
LQIRUPDWLRQ ODVW OS5HFRPPHQGDWLRQV IRU DSS LPSURYHF
YHUVLRQ DQG LQWHUDFWLYH IHDWXUHV )RU SURPRWLRQ Wi
79 DGV LQIOXHROFGIDER DMWLQJ ZLWK WKH OLQLVWU\ RI 7TRXUL

7TKH UHVXOWWWANFWHXRIHG LQWHUYLHZV ZLWK WRXULVW YLVLW
DV IROORZYV

TKHPH SHUVSHFWLYHV RI 7TRXULVW 9LVLWRUV WR WKH &DUYV

7TRXULVWYV YLVLW &DUWKDJH GULYHQ E\ SHUVRQDO FXULRVLW
LQ KLVWRU\ DQG DUFKDHRORJ\ &KDOOHQJHV WKH\ HQFRXQW!|
HJ PXVHXP FORVXUHV ODENQRG GQMMPDMWLUROWOQRQLZLWK \
7TRXULVWY KDYH PL[HG DWW MRRE H/UW R2DANWHEU WRWIEKE & R Q/HKW U \
RU XVLQJ DOWHUQDWLYH LQIRUPDWLRQ VRXUFHYV

7TKHPH 8VH RI ORELOH $SSOLFDWLRQV 'XULQJ 7TRXULVW 9LVL

7TRXULVWY IUHTXHQWO\ XVH PRELOH DSSOLFDWLRQV OLNH *RF
WKHVH DSSV IRU HDV\ DFFHVV WR LQIRUPDWLRQ JHRORFDWL
WKH\ RITHU WKURXJK HGXFDWLRQDO FRQWHQW

7KHPH 7RXULVWVY ,QWHQWLR®RWRYDWH R/GW B 6 SO0 F\DWD R

7TRXULVWY DUH PRWLYDWHG WR XXHGOGURH WRXUE LBDYDIS REX VY
LQIRUPDWLRQ +RZHYHU REVWDFOHV LQFOXGH SD\PHQW UH
XVDJH PRELOH GDWD FKDUJHV DQG WHFKQLFDO OLPLWDWLR
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7TKHPH 1HHGV RI 7TRXULVW 9LVLWRUV IRU WKH 'RXUE LD $S

7RXULVWV VHHN GHWDLOHG PDSV D FRPSUHKHQVLYH OLVW
HDWRVH LQWHUIDFHV 7KH\ SUHIHU LQIRUPDWLRQ LQ ' IRUPEL
WKH VLWH WH[W YLGHR DQG D FRWP E[PEDW HREQLRIRUPDSM R Q\

&RQFOXVLRQ

,Q VXPPDU\ WKLV H[SORUDWRU\ TXDOLWDWLYH VWXG\ SOD\H
RSLQLRQV SHUVSHFWLYHV DQG H[SHFWDWLRQV RI 7XQLVL
DUFKDHRORJLFDO VLWH 7KH UHVXOWWYV ®BMB\SDRGLGEIEQM)LM L
DYHQXHV RI LPSURYHPHQW IRU WKH H[SHULHQFH QDPHO\ Wk
DUWLILFLDO LQWHOOLJHQFH WHFKQLTXHV VXFK DV RSWLPL]D
OHDUQLQJ D {FRRPLPMHIQFSY WKRH W LJKW WRXU IRU HDFK SURILOH

SHIHUHQFHYV

&KHQ 6 3bQ = =KDQJ O $ YLUWXDO LQIRUPDO OHI
/IHFWXUH 1RWHV LQ &RPSXWHU 6FLHQFH

&RUDOOR $ 7URQR $ )RUWXQDWR / 3HWWLQDWR ) 6 F K
DQG XUEODQVYLQJ WKXBXINHLRWWRFLFLSDWLRQ ,QWHUQDWI
5HVHDUFK

*DYDODV ' . HQWHULVEDVHG SHUYBELYH UHFRPPHQGDWLR
WRXULVW JXLGHV 3HUVRQDO DQG B8ELTXLWRXV &RPSXWLQJ

*DYDIHUUHW 0 |/ *RWWHODQG +DRQ & -ROLEHUW
UHFKHWBRRH.RQV 3HDUVRQ (GXFDWLRQ )UDQFH

+DXVPDQQ $ &EXOWXUDO WRXULVP ODUNHWLQJ FKDOC
FXOWXUDO KHULWDJH ,QWHUQDWLRQDO -RXUQDO RI +HULWD

+H = X / I KHQ $5 PHHWV WHFK 7KH UROH RI C
PXVHXP H[SHULHQFHY DQG SXUFKDVH LQWHQWLRQV 7RXULVPF

,VPDIJLORYD * 6DILXOOLQ [/ *DIXURY | 8VLQJ KLVW
GHYHORSPHQMRFIDWFEIQGGD%HKDYLRUDO 6FLHQFHYV

XVXPDQHJIJDUD , B6MXFKUR ' : 1XUIDX]LDK |, 1XJUDKD
7285,60 &20081,&%$7,21 7+( ,03%$&7 2) ',*, 7%/ $'9%$1&(0(176 $1" ¢
,17(*5$7,2$563,5%$7,21 -RXUQDO

/I HUDULR $ 9DUDVDQR $ 'L 7XUL 6 1LFROD ODLHOODUR
ODOKRWUD 1 . %DVLF PDUNHWLQJ UHVHDUFK /RQGRQ
obuoLQD ( 6XNPDzZDWL $ 0 % :DK\XKDQD 5 7 7KH

WRXULVP PRWLYDWLRQ DRXGJ WWVPX D Q'GP + RR/GSH. WID@HA NV \

191



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

OX]DLQL + OLQFD & SHWKLQNLQ J$ KWMKIWU VKBESL WEDIW i |
(GZDUG (0OJDU 3XEOLVKLQJ

2ULJHW 'X &OX]HDX & /JH WRXULVPH FXOWXUHO "\QDF

GXUDEOH %HOJLTXH eGLWLRQV GH %RHFN

6DQ&UX] ) * YXPHR 7 &XOWXUH WRXULVP DQG :R

7RXULVP ODQDJHPHQW 3HUVSHFWLYHV

6LIJDOD O 1HZ WHFKQRORJLHL \LBL S\RDQE WAPRAL BUOR R\ 1

DGYDQFHY DQG WUDMHFWRULHYV 7RXU+VP ODQDJHPHQW 3HUYV

6LOEHUEHUJ 7 &XOWXUDO WRXULVP DQG EXVLQHVV RS

7RXULVP ODQDJHPHQW

6ULQLYDVDQ 6 6+HUNDU $ -D\DPDQL - ,QGRUD $ OXN ¥

$QG 7KH 5ROH 21 7THFKQRORJ\ ,Q (QK DE)FAMW LR YD W B\G R LRH V
7KHRU\ DQG 3UDFWLFH

6 XU\DQL : &EXOWXUDO DQG KHULWDJH WRKRULD/® M) WHQUG
7TUHQGV IRU 6 XVWDLQDEOH 7RXULVP

6XU\DQL : &EXOWXUDO DQG KHULWDJH WRHKKRLD/® M) WHQG
7TUHQGV IRU 6 XVWDLQDEOH 7TRXULVP

7VEKHX ) %XKDOLV ' $XJPHQWHG UHDOLW\ DW FXOW
6FKHJJ (GV ,QIRUPDWLRQ DQG FRPPXQLFDMWLR @ SWHRKGROF
 QWHUQDWLRQDO 3XEOLVKLQJ

<L / *XDQ + &KHQ < &KHQ ; HPEH&ET HBQP RQW®R ORU\K
WRXULVP UHYLHZV WR DV V-R)XU BOOWN UTRX W.RPUD YR G&EOW X UL

=DNDULD = +XD $ . ([SORULQJ WKH &XOWXUDO 7RX!
5HYLBXVWDLQDEOH (QYLURQPHQWDO ,QVLJKW
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7KH 5ROH RI  QWHUQDWLRQDO 6WXGHQWVY 6RFLDO OHGLD 31

2\D <O00GEHEXOIPXO . KRWLPDK

J)DEXOW\ RIOMHRXKWLYBQLYHUVLW\ 7«UNL\H
,QVWLWXWH RI 6REVDLQ GRULHGIRN\LW\ 7<UNL\H

$EVWUDFW

SXUSRXKHYV VWXG\ DLPV WR H[SORUH WKH UROH RI LQWHUQD\
WRXULVP WKURXJK VRFLDO PHGLD

6WXG\ GHVLIJQ PHWKREBAROQRID OXDPWRMKWLY H F DWW UWNXWXWXWU B &
LOQWHUYLHZY ZHUH FRQGXFWHG ZLWK LQWHUQDWLRQDO VW

5HVXDRHVUHVXOWY VKRZHG WKDW LQWHUQDWLRQDO VWXGHQV
DQG )DFHERRN WR VKDUH WKHLU H[SHULHQFHV DERXW FXOW
7KHVH SRVWV LQIOXHQFH WKHLU DGO HEAFIHYF UHEKIFKL QY WDKPHLIC
YLVLWLQJ 7«UNL\H 7KH VWXGHQWY DFW DV XQRIILFLDO FXOW
OHVNGIRZQ GHVWLQDWLRQV

2ULIJLQDOLMK\HY DO X\ KLIKOLJKWYV WKH SRWHQWLDO RI VRFI
PDUNHWLQJ WRRO WKURXJK LOQWHUQDWLRQDO VWXGHQWYV St

.H\ZRUBRFLDO PHGLD 7RXULVP PDUNHWLQJ ,QWHUQDWLRQDC
,QWURGXFWLRQ

,Q UHFHQW \HDUV DQ LQFUHDVLQJ QXPEHU RI LQWHUQDWLRC
WKHLU HGXFDWLRQ ZKHUH WKH QXPEHU KDV EHHQ ULVLQJ H
,QVWLWXWLRQ LQKWKHXPEHU RI L@QMWHUBOWRBQBG V@ X €UHN L\H
WKRXVDQG WKHUH ZHUH DSSUR[LPDWHO\ WKRXVDQG LQ
7-UHO S DQG E\ 7 UNL\H KDG RYHU WKRXVE
FRXQWULHV <eXUKROM UHWLP7KLY JURZWK LV DWWULEXW
LQFOXGLQJ 7*UNL\HYV UREXVW KLJKHU HGXFDWLRQ V\VWHP .
DV D EULGJH EHWZHHQ (XURSH DQG $VLD /HZLV /eNsVOs

,Q DGGLWLRQ WR WKHLU DFDGHPLF SXUVXLWYV LQWHUQDWLR
LQ SURPRWLQJ 7«UNL\HYV WRXULVP ,QWHUQDWLRQDO VWXG
ZKHUH WKH\ VWXGLHG WR RWKHUV DO/P DOWRXWQY®/ IGHNQYEQ D

S 7KH UHVXOWYV RI UHVHDUFK FRQGXFWHG E\ $PDUR
FDQ SOD\ DQ LPSRUWDQW UROH LQ SURPRWLQJ WRXULVP 7Kt
WKH\ SOD\ D RIRRFDHGLQ JUWKR FRXQWU\ ZKHUH WKH\ OLYH WR \
GLJLWDO DJH LQWHUQDWLRQDO VWXGHQWY LQ 7«UNL\H UHSL
OHYHUDJH VRFLDO PHGLD SODWIRUPV WR VKDNUH RVEKKOW XU &l
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ODQGVFDSHV DQG ODQGPDUNV 7KHLU SRVWV ZKHWKHU RQ
FRQWHQW WKDW FDQ LQIOXHQFH SRWHQWLDO WRXULVWVY G|
WKH UROH RI LQWHUQDWLRQDO VWX QHKOWFLDRQ B URPRNQV \
WKURXJK SHUVRQDO QDUUDWLYHY DQG YLVXDO FRQWHQW 6F
QHZ DQG FUHDWLYH DSSURDFKHV WR FRPPXQLFDWLRQ LOQI
VKDULQJ +XVVDLQ HWVDBOHHQ FROQILUPWGE\ YD ULRBRKY DIMHG L
SRVWV RQ VRFLDO PHGLD PRWLYDWH SHRSOH WR YLVLW WKF

+XVVDLQ HW DO SDNXWHQ ODUNHWLQJ % DVWL
UHOLDEOPDWLRQ WR PDNH WUDYHO GHFLVLRQV IRUG HDQWH® F
FRQWHQW +XVVDLQ HW DO S JRUHLJQ VWXGHQWYV Zk

DUH D UHOLDEOH VRXUFH RI LQIRUP DW LR R D WE® LLLP SRV
ZKR FDQ SURYLGH PRUH LQIRUPDWLRQ RQ FXULRXV WRSLFV

LQGLYLGXDOV ZKR GHVSLWH WHPSRUDULO\ UHVLGLQJ LQ WK
ZLWK WKH ORFDORXDIQUN DB DB YWHUW VWDWHG WKDW LQW
LPSDFW DQG D ODVWLQJ LQIOXHQFH RQ WKH WRXULVP LQGXV)
ZLWKLQ WKH GHVWLO®DOALIRQO .LP ORBBRRYWHU G X WK\ WU R WLD W
DGYRFDWHV E\ LQWURGXFLQJ DQG SURPRWLQJ WKH GHVWLQ]
DO LP +BPRWWO 7KSHUHIRUH WKH UHVHDUFK DLPV W
RI WKH SUHVHQFH DQG DFWGMOQWLH QR T +lUNW HU @ D WA IR [5G L/FA
WRZDUGV 7+UNL\H 7KH IRFXV LV RQ KRZ VWXGHQWYV DFW DV F
WRROV WR VWUHQJWKHQ WKH LPDJH Rl 7<UNL\H DV D WRX
H[SHULHQFHY RQG7 WKHLU VRFLDO PHGLD SRVWV LQIOXHQFH W
DQG WKH UROH Rl WKHVH H[SHULHQFHV LQ SURPRWLQJ 7+<UNL

OHWKRGRORJ\

,Q WKH VWXG\ LW LV DLPHG WR UHYHDO WKH LPSDFW RI WKH
7¢UNL\H RQ 7*UNL\H V WRXULVP PDUNHWLQJ WKURXJK VRFLD(
ZDV GHVLJQHG DV D FDVH VWXGVUU@Y T ®DOXMOCLWIDAVHL Y H VA-LD,
SRVVLEOH WR LQYHVWLJDWH IDFWRUV VXFK DV HQYLURQPHQ"
RU PRUH VLWXDWLRQV LQ GHSWK ZLWK D KROLVWLF DSSUR
SRSXODWLRQFRIQWKHWWWRGIRUHLIJQ VWXGHQWY ZKR DUH LQ 7-
LW ZDV QRW SRVVLEOH WR UHDFK WKH HQWLUH SRSXODWLRQ
RQH Rl WKH SXUSRVHIXO VDPSOLQJ PHWKRGVDE S LDQIHEHW R R
LQYROYHV DVNLQJ WKH LQWHUYLHZHHV IURP ZKRP WKH PRV\
FDQ EH REWDLQHG DQG UHDFKLQJ QHZ LQWHUYLHZHHV EHFI
OLPGHN S 7KH VDPSOH\WRRW K H RIHMHRQUWVW ¥RV VW |
SDUWLFLSDWH LQ WKH UHVHDUFK ,Q OLQH ZLWK WKH LQWH
OLPLWHG WR ILIWHHQ SHRSOH ZKHQ WKH DQVZHUV VWDUWHZC
ZDV XVHG DV DLRE® VWD \VFRR® HHH¥EDXVH LW LV DQ HIIHEWLYH

IUHTXHQWO\ XVHG LQ TXDOLWDWLYH UHVHDUFK &UHVZHOO
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EHWZHHQ ‘"HFHPEHU DQG VWQOXPWXUHGHLYWMHWUYLHZ IRU
GDWD FROOHFWLRQ WRRO 7KH LQWHUYLHZ IRUP FUHDWHG
DFDGHPLFLDQV DQG WKH TXHVWLRQV ZHUBD UHQDHLHKGT X B V\WI
DERXW WKH SRVWV PDGH E\ IRUHLJQ XQLYHUVLW\ VWXGHQW\
TXHVWLRQV WR GHWHUPLQH WKH GHPRJUDSKLF FKDUDFWHUL

7KH LQWHUYLHZV ZHUH UHFRUGHG ZLWK D YRLFH UHFRUGHU
WUDQVIHUUHG WR OD[TGD TXDOLWDWLYH DQDO\VLV VRIWZDU
YLVXDOL]JHG XVLQJ OD[TGD VRIWZDUH 7KS$D WWMVSIRSDWHVV UZ
PHWLFXORXVO\ DQDO\]HG LQWHUSUHWHG DQG FRGHV ZHUH C
XQGHU WKH UHOHYDQW WKHPHV &RGHV DQG WKHPHV ZHUHI
UHODWLRQVKLSY EHWZHHQ FRGHVFBRGHE BVRR-GPH U HZOIDW LIRQV®
DQG FRGH PDS DQDO\VLYV

SHVXOWYV

$V D UHVXOW RI WKLV VWXG\ WKH ILQGLQJV UHJDUGLQJ L
VXPPDUL]HG 7DEOH VKRZV WKH GHPRJUDSKLF LQIRUPDWLRC
GLYHUVH HGXFDWLRQDO EDFNJURXQGV WhRWK HQ LBRRY/OWH G O.(
SURJUDPV DQG SXUVXLQJ D GRFWRUDO GHJUHH 7KH SDL
GLVFLSOLQHV 7KH PRVW UHSUHVHQWHG GLVFLSOLQHV ZHU
SDUWLFLSDQWY HDFK 5HJD WB®LNVQDMIRM\DHOQ WHN GWIX K LSTCHU W
7KH ODUJHVW JURXS ZDV IURP 3DOHVWLQH SDUWLFLSDQWYV
UHPDLQLQJ SDUWLFLSDQWY ZHUH IURP ODXULWDQLD 8NUDL
,QGRQHVLD (FXPGRAFRD ZG& WK SDUWLFLSDQW IURP HDFK |
HGXFDWLRQDO EDFNJURXQG ILHOG RI VWXG\ DQG QDWLRQD
WKLV VWXG\ %\ UHSUHVHQWLQJ VWXGHQWYV IURP GLDIHUHQW
SDUWLFXODU FXOWXUDO RU DFDGHPLFGH&WER ODYXADWYW\GLYHBWD U
LQ XQGHUVWDQGLQJ WKHLU YLHZVY RQ WKH UHVHDUFK WRSLF

TDEOHHPRJUDSKLF &KDUDFWHULVWLFV RI WKH ,QWHL

9DUtDEOHYV I

JHPDOH

*
HQGHU 0DOH

DJH UDQJH

$JH *URXS \HDUV DQG ROGH

8QGHUJUDGXDWH
(GXFDWtRQ 6V 3RVWJUDGXDWH
'RFWRUDWH

3VI\FKRORJ\
ODMRU SUHD F . pORJtFDO (QJtQH
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$TXDFXOWXUH
,VODPtF 6FtHQFHYV
3KDUPDF\
%XVVtQHV $GPtQtV\
1XUVH
(GXFDWtRQDO 0DQEL
7RXUtVP ODQDJHPH
3K\VtFV

ODXUtWDQtD
3DOHVWtQH
SNUDtQH
$1JKDQtVWDQ
*DPEtD

&RXQWU\ RI 2 6RPDOtD
OH[tFD
7KDtODQG
,QGRQHVtD
(FXDGRU
ORURFFR

7TKH SDUWLFLSDQWY ZHUH ILUVW DVNHG DERXW WKHLU XVH F
DQG WKH UHVSRQVHY DUH VXPPDUL]JHG LQ 7DEOH JURP WK
SDUWLFLSDQWY DFWLYHO\ XVHG VRF¥RI® O, @ M@ DD UPD W FR WRWH
DQG 3LQWHUHVW $PRQJ WKHVH ,QVWDJUDP )DFHERRN DQ!
SODWIRUPVY HVSHFLDOO\ IRU VKDULQJ YLVXDO FRQWHQW

HITHFWLYHQHVV Rl VRFXPEHPHEBLDREFRORZWH LY WEBHDE® <OOPD]

QXPEHU RI IROORZHUV RI WKH SDUWLFLSDQWY UDQJHG IURP

$QRWKHU LQGLFDWRU LV WKH QXPEHU RI OLNHV DQG FRPPH
UHFHLYHSRY WKXHNUDW OHDVW DQG DW PRVW 7TKHVH ILJ
LOWHUDFWLRQ UDWH RI WKH SRVWYV
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'DEOHQWHUYLHZHHYVY 8VH RI 6RFLDO OHGLD 7RRC

, QVWDJUDP DQG *RRJOH DUH WKH VRFLDO PHGLD SODWIRUP?
7KLV LV IROORZHG E\ )DFHERRN /LQNHGLQ 3LQWHUHVW DQG

TDEOHUHTXHQF\ RI 8VLQJ 6RFLDO OHGLD 7RROV

] OHGtXH
6RFtDO OHGtD | 6RPHW JUHTXF JUHTXH $0zZzD\ 7TRWDO

,QVWDJUDP
*RRJOH
)DFHERRN
JtQNHGtQ
3tQWHUHVW
7ZtWWHU

$O00 RI WKH SDUWLFLSDQWYV VWIDHWPHHG \8 RV W WIKIHR\PV KeJUWH. &H RR
SODWIRUPV 6RPH SDUWLFLSDQYWNPHGEI SBERWERYVSRQWEXGCWR X U
DQG 7XUNLVK FXLVLQH 7KHVH SRVWHWQFAH U N VIKDQH® Z UL WKPYDH
D ZHHN WR RQFH D PRQWK 7DEOH
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7TDEOBKDULQJ )UHTXHQF\

7KH SDUWLFLSDQWY YLVLWHG YDULRXV FLWLHV LQ 7<UNL\H L
1HYUGUHKLU OHUVLQ $GDQD 'L\DUEDNOU uDQOOXUID DQG O
HQULFKHG WKH FRQWHQW WKH\ VKPRLH)G RN R ID/OWPRDGLLDY Pl
UHDFK 7DEOH 7KH SDUWLFLSDQWY SRVWHG WKH PRVW
1HYUHKLU .DSDGRN\D DQG $GDQD UHVSHFWLYHO\ 3RV
$QNDUD DQG WRXULVWLHFKUHI&BNGRFED DWHHWYBRUWDQW IF
LPDJH RI WKH FRXQWU\ +RZHYHU LW LV DOVR REVHUYHG WK
IRU FLWLHV VXFK DV 'L\DUEDNOU uDQOOXUID DQG ODUGLQ ZI
5HJLRIQ7*UNL\H DQG DUH WQRZWQLYHOR DHVWZIHMOBG KRXJKW WK
WKH SURPRWLRQ RI WKHVH SURYLQFHY KDYH DQ LPSRUWDQW
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7TDEOBRLWLHYV LQ 7*UNL\H 9LVLWHG DQG 6KDUHG E\ Wk

7KH SDUWLFLSDQWVY VRFLDO PHGLD SRVWV RIWHQ UHFHLYHC
OLNHV HPRMLV DQG FRPPHQWYV IURP IULHQGY DQG IDPLO\ ¢
HOLFLWHG FXULRVLW\ DERXW 7«URNRDUH]|H/EH QQHOB®HBHQW &RIPW|
SDUWLFLSDQWY VRFLDO PHGLD SRVWV DERXW 7<UNL\H ZHU
SXUSRVH Rl JHWWLQJ WR NQRZ WKH SODFH VKDUHG RU WL
WUDYHOOLQJ DQG WR RRKREVWMRM ISHOWDWHQIHUH LGHQWLILHG 7
ZDV WR JHW PRUH LQIRUPDWLRQ DERXW 7+UNL\H FRPPHQW
WKH FLW\ Rl WKH SODFH LQ WKH SRVWV 7KLV LV IROORZHG |
DQG WKDUH WKH SURFHGXUHV WR YLVLW 7<UNL\H ,Q FRPPHC
WR 7<UNL\H ZDV SODQQHGWDRWG [WRBWHKHU IULHQGYV ZHUH
DSSOLFDWLRQ SURFHVV IRU YLVLWL@LDIOUMNH GRHDQ W HR QHEH WK
SHRSOH IUHTXHQWO\ DVNHG DERXW WKH ORFDWLRQ RI KHU V|
WKH\ ZRXOG LQTXLUH DERXWKDWNGQWRID W6 DPWOIDURVWLQJ SLI
RI KLV IULH® ®AR GHFILGBWHW KH FLW\
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7TDEOBHDFWLRQV WR 3RVWV $ERXW 7«UNL\H

Code-Sy‘s-tem‘ - O -1 2013 -4 155 16 I-7 1-8 19 1110 111 112 I-13 1-14 115 SUM
@9 Reactions to Posts

(@4 Reactions for travel purposes

@9 What are the ticket prices? S
@g How can i get to Istanbul? ] 1
¢ How can i get to Trkiye? = = = = 8 = =
@ I'm planning to visit Tarkiye. = L ] [
@9 What the procedures? LI LI = = = W L] ot
@g How can i get the visa? LI m = = = u o
@ Reactions to recognise

©g Where is the most famous place in Turkiye. o
@9 It's a very beautiful place. [ ] ] o [ ] [ ] m [ ] o 5} ] (]
@g Can you tell me more about Tarkiye? a a ] L I | [ ] 2} o [ ] 5} B
@9 Is it for study or tourism? LI
@g What are you doing there? (DO I | LI

[ I R | o E = = L] [ it [ n

@9 Where is this place?
2 SUM

$O00 SDUWLFLSDQWY EHOLHYHG WKDW WKH SKRWRV WKH\ VK
SURPRWLQJ 7XUNLVK WRXULVP 7KH\ IHOW WKDW WKHLU SRV
DQG IDPLO\ HYHQWXDOO\ PRWLYDWLQJ WKHP WR WUDYHO WHF

, H[SUHVVHG °36RPH RI P\ IULHQGY DQG P\ IDPLO\ DVN PH ZKF}
SODFHV DUH VR QLFH DQG WKH\ ZDQW WR YLVLW 7«UNL\H 7]
6R , WKLQN , SURPRWHG 7«UNL\H DOVR , VKDUH JRRG SLFW.

, H[ISODLQHG WKDW KHU VRFLDO PHGLD SRVWV LQIOXHQFHG
VKH VKDUHG SKRWRV RI &&DSSDGRFLD KHU UHODWLYHV DVN
HYHQWXDOO\ YLVLWHG WKH VLWH IRU WKHLU KROLGD\V

,(QWHUYLHZHUV DQG HPSKDVLIHG MWERZQ WK HNUVEF
GHVWLQDWLRQV WR WKHLU DXGLHQFHV VKRZFDVLQJ WKH U
GHPRQVWUDWHY WKDW WKH SDUWLFLSIHQWHWE WRKHDWO PXG&LL
SHUFHSWLRQV RI 7«UNL\H EXW DOVR VSDUNHG LQWHUHVW LQ
WKH LOQWHUYLHZHHY DUH JLYHQ LQ )LJXUH
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JLIXUBDUWLFLSDQWY RSLQLRQV RQ WKH LPSDFW RI VRFLDO
&RQFOXVLRQ

7KLV VWXG\ H[DPLQHV WKH VLJQLILFDQW UROH RI LQWHUQD
XQRIILFLDO PDUNHWLQJ DJHQWYV LQ SURPRWLQJ 7XUNLVK W
VWXGHQWY OLYLQJ LKD @GJ NI SHH WKIDHYGIF HL\ZIWWHKX @K M UFHR XW@ WD G L
QDWXUDO EHDXW\ ZKLFK WKH\ DFWLYHO\ VKDUH WKURXJK SO
SRVWV FRYHU D ZLGH UDQJH Rl FRQWHQW NIQ@RPQSESX®D Q DVWR
DV ZHOO DV ORFROWXUDOQMUDEEWLRQV 7KH LPSDFW Rl WKH
WKHLU DXGLHQFHV VXFK DV IDPLO\ DQG IULHQGVY EXW DOVF
DXGLHQFHV UHVSRQGHG SRVLWLYHO\ DVNLQJ OX8WWDRQV

LQGLFDWLQJ WKH VXFFHVV Rl WKH SRVWV LQ DURXVLQJ WKHL
7UNL\H 6RPH Rl WKHP HYHQ GHFLGHG WR WUDYHO WR 7<UNL

7TKHVH ILQGLQJYV VXJIJHVW WKDW VRPH LQWHUQDWLRQDO VYV
HI[SHULHQFHV EXW DOVR SURGXFHUV RI FRQWHQW ZLWK SURF
VKDUH FUHDWH D SRVLWLYH LPDJH RIWA-QDWIHRDVDRQG BIWWHIDA
RI SURPRWLRQ ORUHRYHU WKHLU FRQWHQW KDV WKH SRWH!
LQ 7 UNL\H E\ KHOSLQJNWR ZRU BPHRWH QDMWMWR-QWY 7KLV VWXG
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LPSRUWDQFH RI VRFLDO PHGLD DV D SRZHUIXO WRRO IRU WR}
DQG HQJDJLQJ SHUVRQDO QDUUDWLYHYV

%DVHG RQ WKH UHVHDUFK UHVXOWV VRPH VXJJHVWLRQV F
$FFRPPRGDWLRQ HQWHUSULVHYV FDQ SUHSDUH VSHFLDO DFFF
IRU VSHFLDO GD\V IRU IRUHLJQ VWXGHQWIVODRMGH Q FRXJIND JHK ¥
DOVR RIIHU VSHFLDO H[SHULHQFHV WR VWXGHQWYV GXULQJ W
VKDUHG RQ VRFLDO PHGLD 7RXULVPUDBIQQAHG WREXQVRE UD\WYK M
IRUHLJQ VWXGHQWVDQGWHHBDWM VG HFRBDOLWR X U VRISG! WKW M G |
ZLWK VWXGHQWV ZKR IUHTXHQWO\ XVH VRFLDO PHGLD RU

HQFRXUDJH WKHP WR VKDUH WKHLU SRVWV 7KH\ FDQ RIIHU

SURGXP®WIOW\ FRQWHQW ,W ZLOO EH EHQHILFLDOLHQGORFD®\
SROLFLHV LQ WHUPV Rl SURPRWLRQ RI GHVWLQDWLRQV 7KH)\
DV RUJDQLVH DWWUDFWLYH HYHQW W KHIWXIRWLIHRQQ VYX G B © B/D
FRPIRUWDEOH DQG HQMR\DEOH WLPH LQ WKH FLW\ )RUHLJQ
WUDQVSRUW DQG FXOWXUDO DWWUDFWLRQV WDNLQJ LQWR T
WRXULVWVURKHGADQHHH RU GLVFRXQWHG HQWU\ WR PXVHXPV
IUHH 7XUNLVK ODQJXDJH FRXUVHV RU FXOWXUDO DFEWLYLWLE
WKHLU DGDSWDWLRQ WR 7XUNLVK FXOWRWHPREHO® H D RO LHWD
WKDW SURYLGH LQIRUPDWLRQ DERXW WUDQVSRUW KHDOWK
/IRFDO JRYHUQPHQWY FDQ SURPRWH WKHLU FLWLHV DV DQ LQ
IRUHLJQ VWXGHQWYV WHRH V KLBQU MW KAHK I L W \HWSHIRDHIK VRFLDO Pt
VWXGHQWY ZKR VKDUH WKH EHVW SKRWRV RU YORJV ZLWK Y
FLW\

J)LQDOO\ WKH HIIHFW RI IRUHLJQ VWXGHQWY VRFLDO PHGLI
LQYHVWLIDWHG XVLQJ TXDQWLWDWLYH PHWKRGV ZLWK PRUH
WKH LOQOWHUDFWLRQV RI WKH SRVWYV

SHIHUHQFHYV

$PDUR 6 %DUURFR & ODUWLQV & S$QWXQHV - (U
VWXGHQWY WR WRXUXNWREHDQ GRXEDMHRDWHVRXULVP25HVHDUTF
HMWU Y L

%DVWU\JLQD 7 /LP : O -RSS 5 'HLVVPDQQ 0 $ 8C
PHGLD LQIOXHQFHUYV 4XDOLWDWLYH LQVLJKWY LQWR WKH UR
WRXULVP LERXXWO\ RI +RVSLWDOLW\ DQG 7RXULVP O0DQ
‘2, M MKWP

&RURQHO 0 'HVWLQDWLRQ SURPRWLRQDO YLGHRV RQ <
7KH &HQWUDO (XURSHDQ -RXUQDO RI 5HJLRQDO 'RYHORSPH
GHW
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&UHVZHOO - : AXDOLWDWLYH ,QTXLU\ 5HVHDUFK 'HVL.
IRQGRQ 6%$*( 3XEOLFDWLRQV

&UHVZHOO - : 1LWHO DUDUWOUPD \|QWHPOHUL dHY Ot
.LWDEHYL $QNDUD

*DUGLQHU 6 .LQJ % 'LONQLV + 7KH WUDYHO EH

IDWLREDOH®\FRQVWUDLQWR XD G SSSIRADFROQLRIQHYDUNHWL Q.
l2’

+XVVDLQ . $ODP OLU]D ODOLN $TGDV HW DO JURP
PHGLD FRQWHQW LQ DW W U-BFO LRQ WRXULVWV
KWWSV GRL RUJ M KHOL\RQ H

.0uUDQ 6 <OOPD] & YH (PUH g ,QVWDJUDPYGDNL LG
HWNLVL 80OXVODUDUDVO <|QHWLP %LOLGULP 6LVWHPOHUL YH
KWWSV GRL RUJ X\ELVEEG

LP 6 FFDOWHOO 6 7KH LQIRUPDWLRQ VHDUFK EHKI

ZKHQ WUDYHOOLQJ ZLWKLQ WKH FRXQWULHV RI VWXG\ LQ UF
UHODWLRQ WR WKH HIIHFWRHQID/Y RII 78X ZINVEPV § W IVFIOWM V
KWWSV GRL RUJ

IHZLV 3 &  [*NsVOs ,QWHUQDWLRQDO VWXGHQWV L
FRPSHWLQJ IUDPHZRWWDY QRAXIQPROAOVEY &HQWHU 6DEDQFL 8QLY

SDNXWHQ ODUNHWLQJOXHQFHU PDUNHWLQJ JOREDO V>

KWWSV JR UDNXWHQPDUNHWLQJ FRP KXEIV GRFV , QIO XF
SDNXWHQ ODUNHWLQJ SGI

7*UHO 0 7 ~ 8OXVODUDUDVO |+UH®FUO ML Qo NRWUR N YQ
$UDUWOUPDODUO '"HUZLVL DEEDG

<*NVHN|[+UHWLP . XUX®OXVHN|[+UHWLPGH_ g8OoXvobububvOoDul
hQLYHUVLWHOHULQ 80XVvVODUDUDVO *IUeQeUQOe =+

KWWSV Zz7Z7Z \RN JRY WU 6D\IDODU +REXVOBUDMHYXXMNBNMHIRBRJIU F

GHNXDLYHUVAOHMHDRIOK QXU OXNOXBBBXVWD\L DVS]|

‘“HDYHU ' % 7KH FRQWULEXWLRQ RI LOQOWHUQDWLRQDC
HGXFDWLRQDO H[SHULHQFH7RXUGWR BEHYURPZ $XW WWEDWDRQD C
<OOoGOUOP % OLPOGHN + 6RV\DO %LOLPOHUGH 1LWHO

<D\OQFOOON
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7KH S HODWLRQVKLS %YHWZHHQ 7RXULVP DQG 7THFKQRORJ\ 'L.
TRXULY¥BWXG\ RQ 9LUWXDO 7RXUYV

6HOHQ <$/@yHP &H\GD 63Q¥Ik gal yPDLO % XUDN +$<,7

*UDGXDWH 6FKRRO RHBRVFLDIO7TRRUKYP KOG O D I$HEPODQ 0HQ G H L
S8QLYHUVLW\ 7XUNH\

J)DEXOW\ RI \RXAULEBQDQ OHQGHUHY 8QLYHUVLW\ 7>

$SEVWUDFW

SXUSRKHY VWXG\ H[SORUHV WKH LPSDFW RI GLILWDOL]DWLRC
RQ WKH FRQWULEXWLRQV RI YLUWXDO UHDOLW\ 95 DXJPHQ\
SUHVHUYLQJ DQG SURPRWLQJ FXOWXUDO KHULWDJH

BWXG\ GHVLJIQ PHWK RIGKRIORW\X B 5 SIWRMDAKOLVKHG D UHVHDUFK |
D OLWHUDWXUH UHYLHZ ZLWKLQ WKH FRQWH[W RI FXOWXUH D
JDWKHUHG IURP YDULRXV SODWIRUPV LQFOXGLQJ ZHEVLWHYV
SRIJHUVTY 'LIIXVLRQ Rl ,QQRYDWLRQV 7KHRU\ ZDV XVHG \
YLUWXDO WRXUV 'DWD ZHUH FROOHFWHG WKURXJK WKH FD
DQDO\LYV 7KH VWXGD QW PHYHB ZYDYKMOLFHS RQ 7ULS$GYLVRU
SRSXODULW\ GXULQJ WKH SDQGHPLF 7KURXJK FRQWHQW DQD
SHUVSHEWLYHV RQ YLUWXDO WRXUV LQ -DSDQ DVVHVVLQJ
LGHQWILISURPLQHQW FXOWXUDO YDOXHYV

SHVXDRMVILQGLQJV KLIJKOLJKW GLJLWDOL]DWLRQYV SRVLWLYH
DFFHVVLELOLW\ ZKLOH FDXWLRQLQJ DJDLQVW WKH SRWHQWL
XVH 3DUWLFLSDQWYV DSSUHFLDWISGQWKH BEXOMWXUG H[SILQ ¥
H[SUHVVHG LOQWHUHVW LQ SK\VLFDO YLVLWV DQG UHFRPPHQ(
WKDW YLUWXDO WRXUV D SHi DV E B WWRKW \D ®\QEUW R W YW KMR a
LQIRUPDWLRQ

2ULJLQDOLMHYDWXE8\ XQGHUVFRUHV WKH UROH RI GLJLWDO
YDOXHVY DQG HQKDQFLQJ WRXULVW H[SHULHQFHV HPSKDVL]L
XVH $OWKRXJIK WKLV VWXG\ LV SUHOLPLQDW\Y®XOHK WHROW K H DIL
IRU IXWXUH UHVHDUFK

.H\ZRUGYLWDOL]DWLRQ VXVWDLQDELOLW\ FXOWXUDO WRXUL

204



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

,QWURGXFWLRQ

'LJLWL]DWLRQ LV GULYLQJ SURIRXQG WUDQVIRUPDWLRQV ZL\
H[SHULHQFHV DQG VXSSRUWLQJ HQYLURQPHQWDO VXVWDLC
VIVWHPV PRELOH DSSOLFDWLRQV DQ® LGLH LWDIY A D USNHR\FLHS
HQKDQFH EXVLQHVV HIILFLHQF\ %XKDOLV /DZ 6XVWDL
SUHVHUYH ERWK QDWXUDO DQG FXOWXUDO KHULWDJH VLJ
DGYDQFHPHQWY 9LUWXPO QWBGLWA\DOEWDQ¥5 DHQDEOH YLVLW
KHULWDJH VLWHV ZLWKRXW EHLQJ SK\WVLFDOO\ SUHVHQW 7
H[FHVVLYH UHOLDQFH RQ GLJLWL]DWLRQ PD\ HURGH FXOWXU
.RoDN

7KLV VWXG\ HISORUHV WKH UHODWLRQVKLS EHWZHHQ WRXUL
GLJLWL]DWLRQ RQ VXVWDLQDEOH FXOWXUDO WRXULVP 'UDZL
7TKHRU\ WKLV UHVHDUFK H[DPLQHW RRDWEOBOYWE XD UV 7IKG RNV
LV GHILQHG DV 3:KDW DUH WKH SHUFHLYHG FKDUDFWHULVWLF
ZKR SDUWLFLSDWH LQ YLUWXDO WRXUV"" 7KH ILQGLQJV LQGL
LPSDFW IRRWW RHBSKDVL]LQJ IDFWRUV VXFK DV SHUVRQDOL]JH
LOWHUDFWLYH JXLGHVY ORUHRYHU SDUWLFLSDQWY SHUFHLYI
RIWHQ ILQGLQJ WKHP DV HIITHFWLYH DV [RWU SHWUHE WXW HYH RUKX
WKDW GLJLWL]DWLRQ LV VKDSLQJ QHZ WRXULVP SHUFHSWLR
VXEVWLWXWHYV EXW YLDEOH DOWHUQDWLYHV WR WUDGLWLRQ

OHWKRGRORJ\

7TKH &29," SDQGHPLF OHG WRXULVP SURYLGHUV WR RIIHU Y|
"\EVDQG 7KLV VWXG\ HPSOR\V WKH '"HVFULSWLYH &DVH
DQDO\]H 7ULS$GYLVRU UHYLHZV Rl YLUWXDYHWRXUNVQEQH-\DST
FRPSUHKHQVLYH UHVHDUFK KDV VSHFLILFDOO\ IRFXVHG RQ
SUHYLRXV VWXGLHYVY KDYH SULPDULO\ DQDO\]JHG UHYLHZV IURTF
UHYLHZV RI YLUWXDO WRKXWUSS G WO\DRWH G RVIRGH®EW QI\RDHDHY D Q
SURFHVV ZDV FRQGXFWHG XVLQJ NH\ZRUGV VXFK DV YLUWXD
D UHVXOW RI WKLV SURFHVYV UHYLHZV WKDW ZHUH GHILQ
IRU HYDOXDWLRQ

7KH WRS YLUWXDO WRXUV ZLWK WKH KLIJIKHVW SDUWLFLSDW
SUHVHQWHG LQ 7DEOH
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/TDEOBIRVW 3DUWLFLSDWHG -DSDQ 9LUWXDO 7RXUV %DVH

1XPEHU RI
SDQN 2QO0QH ([SHUUHQFH 1DPH 7TUDYH IRU WKH
7TRXU

L
L

ARWR =HQ *DUGH@QIEW®DIAQG 7UDY }

ARWR 9tUWXDO 7RXU < 7UDYHO $J

>9tUWXDO 7RXU@ 7RN\R +tJKOtJKW

7TRN\R 9tUWXDO 7RXU < 7UDYHO $J

7TRN\R 2QO0QH 90UWXDO ([SHUGH(
ZOWK D /RFDO ([SHUW : 7UDYHO $.

*LYHQ WKH GDWD OLPLWDWLRQV DQG WLPH FRQVWUDLQWYV

UHVHDUFK HIIRUW 6LQFH WKH VWXG\ IREXVHV RQ EXOWXUD
PHWKRG ZDV HPSOR\HG VHOHFWLQJ UHYKL KDW IWRR K L7JKD
SDUWLFLSDWLRQ LQ FXOWXUDO YLUWXDO WRXUV 'XULQJ WK
ZHUH WUDQVODWHG LQWR (QJOLVK XVLQJ *RRJOH 7UDQVODW

&RQFHSWXDO )UDPHZRUN

7KH XVH RI WHFKQRORJ\ LQ WKH WRXULVP VHFWRU KDV EHH(
HIILFLHQF\ DQG SHUVRQDOL]DWLRQ RI WUDYHO H[SHULHQFH
WKH WRXULVP LQGXVWU\ )YHDWXUNV PREIKOB VDS Q O L B BIWELRRNL
WRROV IDFLOLWDWH WKH WUDYHO SURFHVV IRU LQGLYLGXDO
OLNH GDWD DQDO\WLFV DQG DUWLILFLDO LQWHOOLJHQFH V)
PRUH LPSDFEMIEBIIDFQ®O VHUYLFHV WR ERWK EXVLQHVVHV D
'LJLWL]DWLRQ SOD\V D FUXFLDO UROH LQ WKH GHYHORSPHQV
GLJLWL]DWLRQ VXFK DV VPDUW FLW\ DSSOIVFDWNLR @Y QWG RXR
WKDW FDQ KDUP WKH HQYLURQPHQW 5LWFKLH &URXFK

UHDOLW\ $5 WHFKQRORJLHV RIIHU XQLTXH H[SHULHQFHV W
SUHIHUHQFHYV )RU LQVW B® FHD QD* R KLOXR/ B ¥R SLOR $R. YW MU G D P
UHDOLW)\ PD\ EH LQIOXHQFHG E\ WKHLU H[SHULHQFH ZKHQ F
OXVHXP LQ @g]PLU 7XUNH\ 6XFK GLJLWDO H[SHULHQFHV FDQ
FKRLFHV VERHWKKIDRG D YLVLWRU XVLQJ DXJPHQWHG UHDOLW
DOVR EH LQIOXHQFHG ZKHQ GLVFRYHULQJ *|EHNOLWHSH ZLV
%DOR+0X VXJIJHVW WKDW 95 DQG $5 DSS O GHDAWILLRP®WE B Q
+RZHYHU FRQVLGHULQJ WKH UHVSRQVLELOLWLHV DQG FKE
GLJLWDOL]DWLRQ PD\ OHDG WR WKH QHJOHFW Rl FXOWXUDO |
7KHUHIRUH WKH XVH RI WNHKEQMRQRYK RROWGKEHHWRXQUDLIHPG FDU
ZLWK VXVWDLQDELOLW\ SULQFLSOHV <DUDO® %DOR=-0X
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LPSRUWDQW WRRO LQ DFKLHYLQJ VXVWDLQDELOLW\ JRDOV
FXVWRPHU VDWLVIDFWLRQ E\ DGRSWLQJ GLJLWDO WHFKQR
H[HPSOLILHG DV D VLJQLILFDQW VXVWDLQDELOWW M UPHRIMX U
GHVWLQDWLRQ SURPRWLRQ FRQGXFWHG WKURXJK VRFLDO P
FULWLFDO UROH 'LJLWL]JDWLRQ VLJQLILFDQWO\ VXSSRUWYV
H[SHULHQFHV HVSHFLDOO\ VP INUWWF LW\ WkKH GLADWHLLR@W LIRC
FXOWXUDO KHULWDJH %HUWRW HW DO ,Q *URQLQJHQ

LQFUHDVH HIILFLHQF\ LQ ZDVWH PDQDJHPHQW 7KH WUDVK

PHVVDJHV ZKHRQOWKKY MUHHVXOW JDUEDJH WUXFNV DUH RQO
XQQHFHVVDU\ WULSV 7KURXJK WKLV VI\IVWHP WKH PXQLFLSD
DQG IXHO FRVWV $\\WO00GO] $\WO00GO] W. ADND BH$ XIQ GH UV \
WKDW GLJLWL]DWLRQ VXSSRUWY HFRQRPLF VXVWDLQDELOLW
VXSSRUW MRE WHHPRVSIURQLWRBLUOLW\ LQQRYDWLRQ DQG FRI
GHILQHG VXVWDLQD BRLGX WW UL\QDW KH GXPXOUER®HAHSW 2Q WKH R
HFRQRPLF JDLQV ZKLOH SUHVHUYLQJ QDWXUDO DQG FXOWXU
WKUHDWV WR VXVWDLQDELOLW\ E\ QHIJDWLYHO\ LPSDFWLQJ
FRQFHLQ VXVWDLQDELOLW\ LV WKH VXUYLYDO WKUHDWV WR
EHFRPHVY LQHYLWDEOH IRU LQGLYLGXDOV DQG VRFLHWLHV
EHKDYLRUV 7KH WRXULVP LQGXVWU\ L\RKQUMIRBRFERD QDH IW
EHKDYLRU LQ IDYRU RI VXVWDLQDELOLW\ %XKDOLYV $PDL
GHYHORSPHQW RI WHFKQRORJ\ LV PDNLQJ RUJDQL]DWLRQV I
6PDUW 7RXULVP '"HVWLQDWLRQNK 6 7GHG HOWRBW 8 Q WQRO X/HP Q@ FJAW \
UHFHQW \HDUV WHFKQRORJ\ KDV IDFLOLWDWHG WKH HPHUJH
WRXULVP VHFWRU %XKDOLV /DZ 6PDUW WRXULVP DSSC
HQKDQFH WKHSWUDMBFH FXVWRPHU VDWLVIDFWLRQ DQG L|
DSSOLFDWLRQV DLP WR HQKDQFH FXVWRPHU H[SHULHQFH DQ
WHFKQRORJLHVY VXFK DV GDWD DQDO\WLFV P RKIHO H IVHI@LHD
7KLQJV ,R7 =HQJLQ %D\KDQ 6PDUW WRXULVP DSS
WR RIIHU PRUH SHUVRQDOL]J]HG UHFRPPHQGDWLRQV %XKDOI
LQWHUQDWLRQDOWDW DB ARRIVY H IHECRBMBEXNILVQU LIHY H[HPSOLI\ W
WRXULVW VWD\V DW D KRWHO LQ 7XUNH\ WKHLU SUHIHUHQF
WKH\ YLVLW DQRWKHU KRWHO 7KLV FDQ EH VHHQ DV DQ H[DF
7RXULVP EX\WQPASVRYHFWKHLU VHUYLFHYV E\ DQDO\]LQJ FXVW|I
VHUYLFHYV DUH LQ KLJKHU GHPDQG DQG ZKHUH LPSURYHPHQW
DW WKHVH H[DPSOHV YDULRXV PRELOH DSSOLFDWRLOROWEDQ
DSSOLFDWLRQV )RU LQVWDQFH 7ULS$GYLVRU DOORZV XVH

*RRJOH O0ODSV SURYLGHV QDYLJDWLRQ *RRJOH

DFFRPPRGDWLRQ QHHGY LQ VHOHFWHG GHWRNISQBDNMM RIQHNQ FLXX
DQG VXVWDLQDELOLW\ LV FULWLFDOO\ LPSRUWDQW IRU SUHV
UHIOHFWVY WKH LGHQWLW\ DQG KLVWRU\ RI D VRFLHW\ ZKLOFW
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YDOXHV DQG WKHLU WUDQVPLVVLRQ WR IXWXUH JHQHUDWLRGC
WKH FXOWXUDO H[SHULHQFH Rl ORFDO SHRSOH QRW RQO\ HQH
GLYHUVLW\ :RUOG %DOQN W D L Q PEDMK WRKRIWUM P \SUDFWLFH
SUHVHUYDWLRQ Rl FXOWXUDO YDOXHV ZKLOH SURPRWLQJ OR
LV HVVHQWLDO WR KLJKOLJKW WKH UROH RI GLJLWL]DWLRQ
VXVVERDQ®W\ IRU IXWXUH JHQHUDWLRQV 'LJLWL]DWLRQ SOD\
SUHVHUYLQJ DQG SURPRWLQJ FXOWXUDO KHULWDJH 'LJLWDC
RI FXOWXUDO KHULWDJH DQG PDNH LW DHIZIDFW D FRA HY/LVILEADLH D !
WKH WRXULVP VHFWRU DUH FOHDUO\ YLVLEOH 7KH LQWHJUD\
KDV EHFRPH DQ LPSRUWDQW WRRO LQ SURPRWLQJ QDWXUDO |
ZHEVLWHY VRBIQIQHOMGDRG& PRELOH DSSOLFDWLRQV KDYH ID
FXOWXUDO DQG QDWXUDO HOHPHQWYV %XKDOLV )RHUVWH
DQG DXJPHQWHG UHDOLW\ $5 DSSOLFDWLRQVHWRXIDMHDL®SR
YLVLWRUV WR H[SORUH SODFHV ZLWKRXW EHLQJ SK\VLFDOO\
VLWXDWLRQ KDV HQDEOWBHDFKHSWMVWWR DWMIQR RDUGLVLWRUYV
H[SORUH GHVWLQDWLRQVRWXPWWHLH DRODNRN RX EBDEDQFO
PLQLPL]LQJ SK\VLFDO YLVLWV WR GHVWLQDWLRQV SOD\V D
SURJUHVVLRQ RI WKH GHVWLQDWLRQ OLIH F\FOH DQG VXVWD
VXVWDLQ@DE ®WUWFDYY WKH DGDSWDWLRQ SURFHVV RI ORFDC
SODWIRUPV PD\ KDYH EHHQ EHQHILFLDO IRU WKH DGDSWDWL
ORFDO PHUFKDQWY DUWLVDQV DQG DUWNYWAR FDLQ LSUBIY QW
WRROV

7THEKQRORJLFDO GHYHORSPHQWY EHIRUH WKH GLJLWDO DJI
LQIRUPDWLRQ DERXW D GHVWLQDWLRQ DQG IRUP D PHQWDO |
WKLV SHULRG WRXULVWV XV WHKDEH BREEPADGVR R QE IDRFE RWHGH U
LQIRUPDWLRQ VRXUFHV WR OHDUQ DERXW WKH GHVWLQDW
ZLGHVSUHDG XVH RI GLILWDO WHFKQRORJLHV FRQVXPHUV DL
SODFH LQ YLUWXDOFHQYLRROHHPWRUWDQFH RQ FRQFHSWYV
FROODERUDWWREHD QK BWIHQ 7KLV FKDQJH VLJQLILEDQWO\

SDUWLFXODU WKHUH KDV EHHQ DQ REVHUYDEOH LQFUHDVH

WRXUV YLUWXDO UHDOLW\ DXJPHQWHG UHDOLW\ DSSOLFDWL
%HIRUH WKH WHFKQRORJ\ DJH LW ZDV QHDUO\ LPSRVVLEO
H[SHULHQFH D WRXULVW SURGXFW L QYWKWMX\URXWH U B LW\ F MY
FUHDWHG ZLWK YLGHR DQG SKRWR FRQWHQW FRQWULEXWH

LPDJHV Rl GHVWLQDWLRQV ,Q SDUWLFXODU YLUWXDO WRXU
H[SHULHQFH GHVWUQPWQRQY BHIRWHE\ KHOSLQJ VKDSH WKHL!
,Q WKLY HQYLURQPHQW ZKHUH WHFKQRORJLFDO GHYHORSPH
%DXGULOODUG DUJXHV WKDW UHDOLW)\ LV WURQWWRUPH
UHSODFHG E\ DQ DUWLILFLDO UHDOLW\ WKDW KDV ORVW LWV

208



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

LQIOXHQFH RI WKH FXOWXUH LQGXVWU\ .+Q+0HQ 6DPXU
LQQRYDWLRQV EURXJKW DERXW E\ FRQWHPSRUDU\ WHFKQROT
5HDOLW\ 95 LV DQ LPPHUVLYH PHG/LWRI[SHOLEQAH WKBWDD®
GHVLJQHG EDVUHIGDBOWLURQPHQW DQG LQWHUDEW ZLWK LW
$XJPHQWHG 5HDOLW\ $5 LV D WHFKQRORJ\ VIVWHP WKDW DC
WKH SK\WLFDO ZRUDG 6XPDUGDV®IHWW V\VWHPV DUH GLYLGHOC
DFFRUGLQJ WR WKHLU WHFKQR ORI\ G 0$ 3 GBN\NYDIWAPWY X FAKXW Hi
GHWHUPLQH WKH XVHU V ORFDWLRQ E\ XVLQJ GDWD IURP *36
WRSKRI WHDO LPDJH ,W LV XVHG LQ ILHOGV VXFK DV HGXFDW
gOWHQ %DO EDVHE® B3H6\VWHPV 7KHVH V\VWHPV DQDO
LPDJHV VRXQGV RU PRYHPHQWYV XVHG DVFRDIAN SRNVQMQG DB/
% DO OL[HG 5HDOLW\ 05 LV D SURFHVV WKDW LQWH
DSSOLFDWLRQV FRYHULQJ D EURDG VSHFWUXP IURP WKH S
.+Q+0HQ 6DPXU (IWHQGH®G FRDOHWWLRQ RI LPPHUVI
WKDW FRPELQHV YLUWXDO DXJPHQWHG DQG PL[HG UHDOLW\
FRPSHOOLQJ H[SHULHQFHV ZKHUH ERWK WKH YLUWXDO DQG |

SHVXOWYV

7KH GDWD ZHUH DQDO\]JHG XVLQJ D GHGXFWLYHWKSSRH\D F K
HVWDEOLVKHG E\ 8FD .DUDKDAQ $GGLWLRQDOO\ GXUL
DSSURDFK zZzDV DOVR DSSOLHG UHVXOWW®H RRX WKH QHZAHI W
LGHQWLIWKEPWXEZHUH WKHQ FDWHJRUL]J]HG XQGHU WKH PR)
LGHQWLILHG WWHKPPWW QEBORRE ZLWK WKHLU IUHTXHQF\ FRXG
ZKHUH WKH QHZOW KHMHRN HDAW N XBEJKOLJKWHG LQ EROG

7DEORKHPHV DQIGHPXE IRU 2QOLQH 9LUWXDO 7RXU ([SF

3HUVRQDOt]HG 7UDYHO 6DWtVIDFI ([SORUI %HKDYtRU
30DQQtQ RI "tITHL ,QWHQW tR
30DFHV

*XtGHTV $WWtW ,QIRUPDV *UHDW ([SORUU 5HFRPPHQ
BURYtVtIR ([SHUtHQ /RFDO ,(QWHQWtR

&XOWXL
BHUVRQDOt]HG Receiving Tips Fun Exploring Visit Intentions
(2) Experience Unknown (12)
(28) Places (11)
*URXS $FWtYtW pesireto *XLGHYV Exploring  Reuvisit
Travel (10) Characteristics Places Intentions (15)
47) Related to
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Interests

(25)
Interactive Exploring
Experience Local
(23) Religion
(15)
Perceived
Adequacy
(22)

6RXUFKH FULWHULD IRU YLUWXDO WRXU H[SHULHQFHV OLVWHG LC
ZLWK DGGMWKIHPHINVOGHYHORSHG E\ WKH DXWKRUV

7KH WDEOH EHORZ 7DEOH S WHKHHP @I W V. GVHKGIWML KLHHRAH W DIDRSX Y B
DORQJ ZLWK H[DPSOHV RI SDUWLFLYBRWHVXWWBW H® HUKHGNL
GXULQJ WKH DQDO\VLYV E\ WKH DXVPIROR QVWIKUHHP K\ JIXENE-DARKMRIHEU L
ZHUH DQDO\]JHG XVLQJ D GHGXFWLYH DSSURDFK E\ UHIHUHQF
SUHGHILQHG FRGHV ZHUH QRW DYDLODEOH LQ 8FD DQG .DL
UHIHUHQFH IRU WKWKMPHMAMHHY ARGEHW XHUH LGHQWLILHG E\ W
DQDO\VLV SURFHVV DQG DUH KLJKOLJKWHG LQ EROG

7TDEOBILUWXDO 7RXU ([SHULMHHAH V/ K&EHRPGHNYV ®XES ([DPSOH 3DUW

7KHPHYV 6XEKHPHV &RGHYV 3DUWOFOSDQWV
3HUVRQID *XtGHYV $W $ IUtHQGO\ DQ >*X0GHYV QDPH
([SHUQH ¢ DSSURDFK VRRWKQOQJ IJXUGH

SHUVRQDOt]DW DQG IXQ
3HUVRQDO! 7DtORUHG JXtG >*XAGHTV QDPH
6HUYtFH RQ SDUWt YHU\ SHUVRQDO
tQWHUHVWYV JX0GOQJ MXVW I
IOH[tEOH H[SH
FRPIRUWDEOH
HQYtURQPHQW
*URXS $FW' ' $ JURXS H[S 7KH GGVFXVVQaR!
SURPRWtQJ ZDV HQJDJOQJ I
tQWHUDFWtRQ VKDUHG WKHQU \
SDUWtFtSDQW\
ZtWK IDPtO\ PF
QHZ SHRSOH (
WR XU
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7UDYHO
30DQQ(

6DWOVID

([SORUD
RI 'QIlH
30DFHV

,QIRUPDW |
SURYtVIRQ

SHFHtYtQJ

'"HVtUH WR

*UHDW ([SF

)XQ ([SHUtt

*XtGHITV

&KDUDFWH

,(QWHUDFW-

(ISHUtHQF¢H

SHUFHtYHG
$GHTXDF\

([SORUtQJ
IRFDO &XO'

([SORUtQJ
S8QNQRZQ 3

([SORUtQJ
5HODWHG
,QWHUHVW

$SUEDO\

'HWDtOHG  HJ[¢
DQG WKH RSS
OHDUQ QHZ tQ|
211HUtQJ XQtTX
WRXUtVW WUtS

J QFUHDVtQJ t(
SK\VtFDOO\ Yt
GHVWtQDWtRQ
$Q H[SHUtHQI
HIFHHGV WKH
H[SHFWDWtRQ\
,PPHUVtYH
HQMR\DEOH Fi
H[SHUtHQFH
.QRZOHGJH O]
HQJDJtQJ QDU

$FWtYH FRPP)
ZtWK WKH JX
JURXS 3DUWtE
tl SK\VtFDOO\ ¢
$V JRRG BMU1
WRXUV % HWW
SHUVRQ WRXU
WKH GtVDGYD
SK\VtFDO WRXI
RQHYV

*DtQtQJ DzZDUI
FXOWXUDO KF
/JHDUQtQJ DER X
FXOWXUH
9tVIWtQJ QHZ
XQGtVFRYHUHC
WKH ItUVW WtF
([SORUtQJ QHZ
WKDW DSSHD
SDUWtFtSDQW\
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, KDG VR PXFK |
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([SORUtQJ /HDUQtQJ DEF , OHDUQHG VR F

5HOtJtRQ tQIOXHQFH RI FRQQHFWORQ E
FXOWXUH DQG %XGGKAOVP DQG
ORFDO UHOtJtF JDUGHQV

%HKDYOF 5SHFRPPHQC 3DUWtFtSDQWYV , ZRXOG UHFRI
,QWHQW| ,QWHQWtR( WR UHFRPPHQ WRXU WR DQ\RQ
WR RWKHUV -DSDQ

9tVtW ,QWH ,QFUHDVHG G , SODQ WR YaV
SK\WVtFDOO\ Y DIWHU WKQaV H[S
GHVWtQDWtRQ

SHYtVtW ,Q ,QWHUHVW  t( 7KQaV 0V P\ VHFF
DORWKHU WRX >*XAGHYIV QDPHG@
VDPH SODWIRU ZDOW IRU WKH Q

6RXUFKHPHY DW&HPHE DGDSWHG IURP 8FD .DUDKDM)XKHPHY DIONCK I
FRGHY GHYHORSHG E\ WKH DXWKRUYV

&RQFOXVLRQ

7KH DQDO\VLV RI SDUWLFLSDQW IHHGEDFN UHYHDOHG D ODU
ZLWK PDQ\ SDUWLFLSDQWY UDWLQJ WKHLU H[SHULHQFH KLJK
WRXUV KDV EHHQ ZLGHO\ DFFHLSPW B B QBN W KK HP PR R WL W\HR KX IS ¢
IHHGEDFN XQGHU WKH VDWLVIDFWLRQ WKHPH SRLQWV WR SF
ZLWK WKH ILQGLQJV RI 8FD DQG .DUDKDQ 3DUWLFLSDC
GLVWUDFWLRQWRXKNQ SKHVIFDWLPLESRPMW ADHRD UWHZDYV HYHQ
DQ EBUVRQ WRXU EHFDXVH MXGHUFHD WHQH WRIPM RRZGW XD O WR X
DQG FRPIRUWDEOH OHDUQLQJ HQYLURQPHQW

$GGLWLRQDOO\ PDQ\ SDUWLFLSDQWY PHQWLRQHG WKDW WK
RI EHLQJ SK\VLFDOO\ SUHVHQW KLJKOLJKWLQJ WKH LPPHUVL
VWDWEWKRXJK LW V D YLUWXDO WRXU LW DIOXKRRAHWE RFPW QW N
XQGHUVFRUH WKH WHFKQRORJLFDO DGYDQFHPHQWYV WKDW
WUDGLWLRQDO WUDYHO )XUWKHUPRUH SDUWLFLSDQWYV JDL
GHPRQVWUDWUQYXDOKIWR XUV FDQ VHUYH DV DQ HGXFDWLRQ
RSSRUWXQLW\ WR HQJDJH ZLWK ORFDO WUDGLWLRQV DQG KL
WKH QHHG IRU WUDYHO RIIHU VLIJQLILFDQW S®® NA®SROWLD.
VXVWDLQDEOH WRXULVP *|VVOLQJ HW DO ,Q WKLV FRQ
WRXUV FDQ PDNH FXOWXUDO H[SHULHQFHV DFFHVVLEOH W
VXVWDLQDELOLW\ JRDOV )DIFOVR B R Q/RFEKH D VD QXS W R bl WHL QLIF DIRG
DUH NH\ HOHPHQWY WKDW HQKDQFH WKH VXFFHVV RI VXVWEC
H[FHVVLYH GLJLWL]DWLRQ SRVHV D ULVN RI EXOWXUDO DOL
EDODQFHG DBYXRIDFX IBWWLPDWHO\ GLJLWDOL]DWLRQ SUHYV
VXVWDLQDEOH FXOWXUDO WRXULVP 7RXULVP VWDNHKROGHU
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KHULWDJH DQG DFKLHYH VXVWDLQDELOLW\ JRDOV HQVXUL:
ORUHRYHU SDUWLFLSDQWY QRWHG WKDW YLUWXDO WRXUV
SURPRWLQJ FXOWXUDO VXVWDLQDELGHWWEZ QW WRRWVQ RIIHN S
UHIOHFWHKGV DOORZHG PH WR H[SHULHQFH .\RWR DQG WKH -L
RI P\ KRPKLY UHLQIRUFHV WKH LGHD WKDW YLUWXDO WRXU
HQYLURQPHQWDO VX\L\§D LLAEELYAIGXD BV DIOR RI[SORUH GHVWLC
YLVLWLQJ WKHP

7KHUHIRUH LW LV DUJXHG WKDW WKH WHFKQRORJ\ EHKLQG V
QRW RQO\ DV D FULVLV UHVSRQVH WRRO EXW DOVR DV D YD
PDQDJHPHQW DQG GHYHORSPHQWSRH QWKHNH WEKH LSUCRON WRWR OF
KHULWDJH DQG IRVWHU VXVWDLQDEOH WRXULVP )XWXUH UH
WUDYHO GHFLVLRQV DFURVV GLIIHUHQW FXOWXUDO FRQWH]
HQKDQFH WKHVH HVSHRQBQOGHVVWEGLHY XVLQJ PL[HG PHWKI
LQWHUYLHZV ZLWK LQGLYLGXDOV ZKR KDYH H[SHULHQFHG
XQGHUVWDQGLQJ RI SDUWLFLSDQW H[SHULHQFHV DQG FRQW!I
RI WKH RIIAEWVYXDO WRXULVP RQ WUDYHO EHKDYLRUV DQG St

SHIHUHQFHYV

$00FO ) . (UwDu u 6|QPH] ( 6XVWDLQDEOH WRXUL
+HULWBFB®GHPLD ,QWHUGLVFLSOLQDU\ 6FLHQWLILF 5HVH
KWWSV GHUJLSDUN RUJ WU WU SXE DGEDG LVVXH

$LUEQE $LUEQE %RRN 8QLTXH +RPHV DQG ([SHL
KWWSV ZZZ DEBERQ¥VFRP

$NVRV = %Du O ,QYHVWLIDWLQJ WKH IDFWRUV DIIHF
YLUWXDO WRXUV LQ GHVWLQDWLRQ PDUNHWKXYL@HWWK SVHKHH D k
-RXUQDO KWWSV GRL RUJ LVDUGHU

$YFO 1 7TRSoX ' 7TUDFHV RI WHFKQROERXODQ5BXDW
SKLORVRSK\ DQG 7TKHRORJ\ -RXUQDO
KWWSV GHUJLSDUN RUJ WU WU SXE WDEXOD LVVXH

$\WWO00GO] $ < s$\WWO0oGg0o] 7 6PDUW 7RXULVP DV D ODUN
XUDGDWVXVLQHVV ODQDJHPHQW G6WXGLHV $Q ,QWHUQDWI
KWWSV GRL RUJ EPLM Y L

%HUWRW - & -DHJHU 3 7 *ULPHV - 0 8VLQJ ,&7V V
(JRYHUQPHQW DQG VRFLDO PHRUD XB5WR B & QDRIFRRWDREP & @ WILF
,QIRUPDWLRQ 4XDUWHKMIWSY GRL RUJ M JLT

%XKDOLV ' $PDUDQJJDQD $ 6PDUW 7RXULVP 'HVYV
([SHULHQFH WKURXJK B3HUVRQDOL]DWLRQ RI 6HUYLFHSY ,Q 7X
SURFHHG6E8QJV IXJDQR 6BH1UUL@QDIHKWANYSY GRL RUJ
B
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%XKDOLV ' /DZ 5 3URJUHVV LQ LQIRUPDWLRQ WHFK(

\HDUV RQ DQG \HD U VWKW NW DWKH R Q W WRGUHIMAP  0DH/DHIHPHHG
KWWSV GRL RUJ M WRXUPDQ

&KR < :DQJ < )HVHQPDLHU ' 5 RHOUFKQ R IRID ¥ HSH

7RXULVP ODUNHWLKQWWSY GRL RUJ - Y Q B

dRODNR+0OX h 6DPDQFO o & 6XVWDtQDEOH 7RXUtVP

&XUUHQW 'HYHORSPHQWY D QG RBRMHHLPAKIRY L RISTRX.UWDFE H Y t

'LIJLWDO $JH Q G (IDPSOHV'RILWDAWWE W\ @ ROXWDIGROIDIM FR
VHKIRIXPORUDGHSGERH VV -DQXDU\

"\EVDQG + 1 + 7TKH QH[W EHY¥DMMWWKE RS DWRY ESHHUQRHWW H K
JXLGHG WRXUV RIITHUHG SBHQGC@&XMAKHQ&Z Q9VVXHV LQx7RXULVP
KWWSV GRL RUJ

*RRJOH *RRJOH O0ODSV )LQG /RFDO %XVLQHVVHV DQ
KWWSV Z77ZZ JRRIOAHFRARY PDSV
*[VVOLQJ 6 B6FRWW +DOO & 0 3DQGHPLFV 7RXUL

$VVHVVPHQW R &RBUQDO R 6 XVWDLQDEOH TRXULVP
KWWSV GRL RUJ

*UHW]HO 8 6LIJDOD O ;LDQJ = .RR & 6PDUW
'"HYHORSPHQWWPMWLRQ DQG &RPPXQLFDWLRQ BBFKQRORJLH
6SULEIMWSY GRt RUJ \Y

goWHQ 7 %DO * SHYLHZ RI UHFHQW GHYHORSPHQWYV
*DJL 8QLYHUVLW\ -RXUQDO RI 6FLHQFH 3DbUW & 'HVLJIQ
KWWSV GHUJLSDUN RUJ WU WU SXE JD]JLEWG LVVXH

.eQ+0HQ + + G6DPXU 6 SHDOLWLHV Rl WKH 'LJLWDO $J
OL[HG DQG (IWHQGHG <H®HD O DWG M/

KWWSV GHUJLSDUN RUJ WU WU SXE \HQLPHG\D LVVXH
5LWFKLH - % &URXFKH*&RPSHWLWLYH 'HVWLQDWLRQ $ |
3HUVSHBWEYH

6DKLQ 'HWDLOHG UHYLHZ RI 5RJHUV GLIIXVLRQ RI

WHFKQRO®DWHG VWXGLHV EDVHG RQ 5RJHUV WKHRU\ 7XU
7HF K Q RIQR@JA
KWWSV 7ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ B'HWL

BRIBLOOQRYDWLRQVBWKHRU\BDQGBHGXFDWLRQDOBWHFKQROR

UHODWHGBVWXGLHVBEDVHGBRQB5RJHUV BWKHRU\

6LIJDOD O 6RFLDO OHGLD DQG &XVWRPHU-RXIDQJBI® HRQ W
7JRXULVP DQG +RVSLWDOLW\ ORWIVEVPHQRL RUJ v
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6XPDUGDQL ' 3XWUL $ 6DUDVZDWL 55 O0XOL\DWL % D
7KH 6LPXODWLRQ RI 5SHODWLY)IRM\PDRMHR U} XRUID B PD,DW § R R (BHH Q C
KWWSV MRXUQDO OSSPXQLQGUD DF LG LQGH[ SKS )RUPD

7TULS$GYLVRU 7TULS$GYLVRU 30DQ DQG %RRN <RXU
KWWSV 7Z7Z7Z WULSBRGMWMWRA FRP

7XVV\DGLDK , 3 JHVHQPDLHU ' 5 OHGLDWLQJ WRXUL
VKDUHG YLGRRDOV R 7TRXULVP SHVHDUEFK
KWWSV GRL RUJ M DQQDOV

8FD 6 .DUDKDQ 6 9LVLWRU H[SHULHQFHV LQ RQOLC
HIDPSOHRXUQDO RI +RVSLWDOLW\ DQG TRXULVP , VA
KWWSV GRL RUJ MRKWL

hQDO u .RoDN + 7KH HITHFWV RI GLIJILWDO FXOWXUFE
DERDO\WVLYV RI LOWHUJIJHQHRXWQALRQ@ORD ERPSDOLYROEMVMQLWLHYV C
6FLHQFHYV KWWS G[ GRL RUJ -26+%$6

81(6&2 -DQXDU\ &RPPXQLWLHYVY +HULWDJH /DWLQ
81(6&2 SHWULHYHG KWW8YV Z7Z7Z XQHVFROBUJIAMD BXO!
WHFKQRORIJLHWKHEP®BDWHWUMHMD ULEEHDQ

'RUOG %DQN 6XVWDLQDEOH 7RXULVP DQG &XOWXUDO

$VVLVWDQFH DQG ,WV 3RWHQWLDO WR 3URPRWH 6XVWDLQDE
SHWULHYHOGNWBRPGREXPHQWY ZRUOGEDQON RUJ FXUDWHG HQ
W R X DLOFERX O WKHWD OUCHNHIRHGEH Y H O RES\PHLQ/ABVOX@HFRIW H\WG 8WULDOR W H

VXVWDLQDELOLW\

<DUDOO & %DOR+0OX g ¢ _ /KH ,PSDFW RI "LJLWDO 3UR
DQG &XOWXUDO +HNHYIMKIH 7RXRUAVPHNWDU 9HOL 8QLYHUVLW\
6SHFLDOL]DWIKRMWSY GRt RUJ QHYVRVEtOHQ

<RR & .ZRQ 6 1D + &KDQJ % J)DFWRUV DIIHFWLQ
WRXULVP DSSOLFDWLRQV $Q BOOQMWHILUIDVEILYH W\DSSURDF
KWWSV GRL RUJ VX

=HQJLQ % %D\KDQ O (YDOXDWLRQ RI BHUFHSWLRQ\
THFKQRORJ\ $SSOLFDWLRQV LQ WKH 7RXURXB QDG XM WW\D Y/HK®I
+RVSLWDOLW\ ODQDJHPKWGWSY GRt RUJ VRtG
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$Q ([DPLQDWLRQ RI WKH ,PSDFW RI 9LUWXDO OXVHXP ([SHULH
WKH &RQWH[W RI WKH ([SHULHQFH (FRQRP\

(QJLQ 7THQJLOLPR=0OX
% $ $ 7TRXULVBHOFX®WOQLYHUVLW\ 7<UNL\H

$EVWUDFW

3XUSRWFKQRORJ\ LV FKDQJLQJ WKH ZD\ YLVLWRUV H[SHULHQ
LV OHDGLQJ WKLV WUDQVIRUPDWLRQ LQ ERWK YLVLWRU H[SF
WKH SXUSRVH RI WKLV VWXG\ LVYWRLIW] S5 VWHQB W IR @V R H GIlL QHF
YLVLW LQWHQWLRQV

BWXG\ GHVLJQ PHWKRQRWORHK\FRSBVURMFRI H[SHULHQFH HFRQR
VWXG\ H[DPLQHV WKH HIIHFW Rl WKH 95 PXVHXP H[SHULHQF
VWUXFWXUDO HTXDWLRQ PRGHOLQJ 6(0 ,Q WKLV VWXG\ DQ
SDUWQLWVSH[SHULPIQFEHEHD95 GHPRQVWUDWLRQ DQG ZHUH WKH!
TXHVWLRQQDLUH DERXW WRBPW @5V BHH GHTXHWW SRQM@ILUH :
GDWD FROOHFWLRQ L\Q\$\GOXPHIWK URIY WHUWY DWRSWHG IURP |
WKH PHDVXUHPHQW LWHPV IRU WKH FRBQ®Y QW X/EWM UAW W DO/ |
BWURQJO\ 'LVDJUHH WR 6WURQJO\ $JUHH

SHVX®IWWU HQVXULQJ WKH UHOLDELOLW)\ DQG YDOLGLW\ FULYV
ZHUH H[DPLQHG $V D UHVXOW WKH PRVW HIIHFWLYH H[S}H
GLPHQVLRQV RI IORZ H[SHULHQFH ZDV IRX®IC/ W REH |BX QW KW
HIITHFWLYH RQO\ RQ WHOHSUHVHQFH ZKLOH HGXFDWLRQ ZDV
WHPSRUDO GLVWRUWLRQ DQG HQWHUWDLQPHQW ZDV IRXQG
GLVWRUWLRQ ,Q DIG®IPMLRDV IBRDGEHWRWKDYH DQ HIIHFW RQ
DIIHFWV RIIOLQH YLVLW LQWHQWLRQV ORUHRYHU WKH PR\
VDWLVIDFWLRQ LV WHOHSUHVHQFH

2ULJLQDOLWN YWDOOQRMWHG WKDW VWXGLHV RQ 95 LQ WKH OLWEF
WKHRDYHG DSSURDFKHY DUH VFDUFH DPRQJ WKHVH VWXGLH\
WKDW IRFXV RQ WKH 95 HI[SHULHQFH LQ P XG\HKRQRADWLNEFKW/ILHNVI W
ILHOG RI 95 PXVHXP PDUNHW LED VIHGGDSUBRRIDG-HKVWER VWKKQHGRHUAY W [
RI SDUWLFLSDQWYV 95 H[SHULHQFHYVY RQ PXVHXP YLVLWYV

H\ZRUIBVOXVHXP ([SHULHQFH ([SHULHQFH (FRQRP\ )ORZ 7KH
 QWURGXFWLRQ

7KH UDSLG HYROXWLRQ RI WHFKQRORJ\ KDV VLJQLILFDQWO\
LOQOVWLWXWLRQV VXFK DV PXVHXPV HQJDJH ZLWK WKHLU D>
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WHFKQRORJLFDO DGYDQFHPHQWY YLUWXDO UHDOLW\ 95 KD
WKH YLVLWRU H[SHULHQFH DQG WKH PDUNHWLQJ VWUDWHJILF
LPPHUVLYH LQWHUDFWLYH DQG HQJDULQWRSWHUXE QHHYV W\DK
DSSUHFLDWLRQ RI PXVHXP H[KLELWYV /HH HW DO +RZHY
WHFKQRORJLHY D FULWLFDO TXHVWLRQ DULVHV +RZ GR YL
LOQWHQWLRQV WR Y LVRW7 WIKVH VOKXGLFDFDHRX VW R DGGUHVV WKL
WKH LPSDFWWVRWSIBHH[SHULHQFHYV RQ RIIOLQH PXVHXP YLVL)
FRQWH[W RI WKH H[SHULHQFH HFRQRP\ DQG IORZ WKHRU\

7KH H[SHULHQFH HFRQRP\ DV FRQFHSWXDOL]HG E\ 3LQH DQ
GLPHQVLRQV Rl FRQVXPHU H[SHULHQFHV HGXFDWLRQ HQWF
GLPHQVLRQV SURYLGH D XVHIXO IUDPHZRUMVIRD QX ® GH DWW DQ
IRU PXVHXP YLVLWRUV )RU LQVWDQFH 95 FDQ HGXFDWH YLVI
WKURXJK LQWHUDFWLYH VWRU\WHOOLQJ LPPHUVH WKHP LC
HVFDSLVP E\ WUDQV SR WWL QR HV KHEPGNSDBGE H MHWH Q O $GG
IORZ WKHRU\ ZKLFK GHVFULEHV D VWDWH Rl GHHS HQJDJHPH
95 H[SHULHQFHV )ORZ WKHRUPFARNEBOWHWWRHBHHWAEQFH W
SK\WLFDOO\ SYLHWAHXIDW HRPYPLURQPHQW WHPSRUDO GLVWRUW
IRFXVHG DWWHQWLRQ FRPSOHWH DEVRUSWLRQ LQ WKH DFW
H[SODLQ KRZ 95 H[SHULHQFHV FDQ ADJ WX DK X ¥ WUEFHKQG LLR
WKHLU LQWHQWLRQ WR YLVLW WKH SK\VLFDO PXVHXP

'"HVSLWH WKH JURZLQJ LQWHUHVW LQ 95 DSSOLFDWLRQV LQ P
UHIJDUGLQEEDWKERWISURDFKHVY WR XQGHUVWDQGLQJ WKH LPS

EHKDYLRU :HL ORVW H[LVWLQDUVWXGIHHW VR R K9 5R R UWLKWH
bDv D VWDQGDORQH DWWUDFWLRQ UDWKHU WKDQ LWV UROH
GULYLQJ RIIOHHWLNMOWYV /IHRSDUGL HW DO 7KLV VW

LQYHVWLIDWLIRHQNRR QVKRI GLKH H[SHULHQFH HFRQRP\ DQG IC
YLVLWRUV LQWHQWLRQV WR YLVLW D PXVHXP DIWHU H[SHU
HISHULPHQWDO GHVLJQ DQG XWLOL]JLQJ VWUXFWXUDO HTXL
HPSLFDO LQVLIJKWY LQWR WKH UHODWLRQVKLS EHWZHHQ 9!
RITHULQJ YDOXDEOH LPSOLFDWLRQV IRU PXVHXP PDUNHWLQJ

OHWKRGRORJ\

7KH SXUSRVH RI WKLV VWXG\ LV WR LQYHVWLJDWH WKH LPSD
PXVHXP )RU WKLV SXUSRVH WKH SDUWLFLSDQWY ZHUH VKF
HI[SHULHQFLQJ 95 SDUWLFLSDQWY FRPSGHWIHE MG AV R XHH/DAWL
SDUWLFLSDQWVY H[SHULHQFH ZLWK 95 VLPXODWLRQ IDFH WR

$ VWUXFWXUDO HTXDWLRQ PRGHO zZDV GHYHORSHG )LJXUH
IORZ WKHRU\ WR WHVW WKH HIIHFW RI 95 RQ RIIOLQH YLVLW
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LV UHFRPPHQGHG WKDW WKH MDIPG O/W V X]JFHWIXQ B R YHOTUXUIDVQLIERIQ F
WLPHV WKH QXPEHU RI LWHPV LQ WKH PHDVXUHPHQW PRGHC

UHVHDUFK FRQVLVWYV RI LWHPV LQIGHFDWTLXQLUWR B YWNKBIVPE
E\ SDUWLFLSDQWYV

J)LIXUHHVHDUFK ORGHO

$ VHOOAPLQLVWHUHG TXHVWLRQQDLUH ZDV GHYHORSHG DV WK
$00 PHDVXUHV ZHUH DGDSWHG IURP H[LVWLQJ VFDOHV LQ V
WHOHSUHVHQFH IRFXV DWWHQWLRWD LDXHG VDWR V$DFWWR Q O
(GXFDWLRQ HQWHUWDLQPHQW DHVWKHWLFV DQG HVFDSLVF
WKH H[SHULHQFH HFRQRP\ ZDV REWDLQHG IURP /HRSDUGL F
REWDLQHG IURP /H® MM(HDOHDVXUBPHQW LWHPV IRU WKH FRQ
D ILYRILQW /LNHUW VFDOH IURP 6WURQJO\ 'LVDJUHH WR

SHVXOWYV

7KH ILQGLQJV RI WKLV VWXG\ UHYHDO VLJQLILFDQW LQVLJKW
PXVHXP YLVLW LQWHQWLRQV DV PHGLDWHG E\ WKH GLPHQV
WKHRU\ $IWHU HQVXULQJ WKH UHOLBBLONLKH BR®KYBRHG LWL
HIDPLQHG WR DVVHVV WKH UHODWLRQVKLSY EHWZHHQ WKH F
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RI DHVWKHWLFV DV WKH PRVW LQIOXHQWLDO GLPHQVLRQ RI
RI IORZ H[SHULHQFH $HVWKHWLFV ZKLFK UHIHUV WR WKH
HQYLURQPHQW ZDV IRXQG WR VWURQJO\ WDRK® Q B GN HROFHKSA
DWWHQWLRQ 7KLV VXJJHVWV WKDW YLVXDOO\ FDSWLYDWLQ
LPPHUVLQJ XVHUV DQG IRVWHULQJ D VHQVH RI SUHVHQFH LQ

TDEOBWUXFWXUDO SDUDPHWHRIIHWWMLP®WHY DQG JRR

3DWK 6WG _WDO 6( 3 5HVXC
+ D (GXFEWROPSUHVHOQ SHMHI
+ E (GXFEWRQY $WWHC 6XSSF
+ F (GXFEWHR®RUDO 'L’ 6XSSF
+ D (QWHUYEDHQRBQMWVI 6XSSF
+ E (QWHUVEDRPDRWHQWW SHMHI
+ F (QWH U W ZHE Q PHHRO/F 6XSSF
+ D (VFDBIN®OHSUHVHQ 6XSSF
+ E (VFDALRPXV $SWWHC SHMHI
+ F (VFDSAIZMPSRUDO 'L\ SHMHI
+ D (VWEHMOWSUHVHQF 6XSSF
+ E (VWEMNRFDA $WWHOQ) 6XSSF
+ F (VWERMRSRUDO 'LV 6XSSF
+ 7HOHSUEBDHMIAHDFW L 6XSSF
+ )RFXV $WEWD@MW \ RIDF\ 6XSSF
+ 7HPSRUDO A6/MWRIWI 6XSSF
+ 6DWLVADEWILWRQQWHC 6XSSF
IRWHV G | Gl ) &), 1),

,Q DGGLWLRQ WR DHVWKHWLFVY WKH RWKHU GLPHQVLRQV RI V
HIITHFWV RQ VSHFLILF DVSHFWV Rl WKH IORZ H[SHULHQFH (VI
WUDQVSRUWHG WR DQRWKHU ZRX®® FEADW H®@ N8 GHW R QFRV LAKIL
95 H[SHULHQFHV WKDW RIIHU D VHQVH RI HVFDSH DUH PRUH
LQ WKH YLUWXDO HQYLURQPHQW (GXFDWLRQ RQ WKH RWKH
DQG WHPSRWRIO BXYIWRWALQJ WKDW LQIRUPDWLYH 95 H[SHULH
PDNH WKHP ORVH WUDFN RI WLPH (QWHUWDLQPHQW ZKLFK I
ZDV IRXQG WR SRVLWLYHO\ DIIHFW ERWK W H OGHSUNHRRHILEH DX
LPSRUWDQFH RI HQJDJLQJ DQG HQMR\DEOH FRQWHQW LQ 95

7KH VWXG\ DOVR H[DPLQHG WKH UHODWLRQVKLS EHWZHHQ 10
VXEVHTXHQW LPSDFW RQ RIIOLQH YLVLW LQWHQWLRQV 7KH U
LQIOXHQFHYV VDWLVIDFWLRQ WKWMKP WWWUHPSHFMWQRE EPPIKHQNVQ!
WKDW WKH IHHOLQJ RI EHLQJ SK\VLFDOO\ SUHVHQW LQ WKH
VDWLVIDEWLRQ ,Q WXUQ VDWLVIDFWLRQ ZDV IRXQG WR KI
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LOWHQWLRQV KLIJKOLIJKWLQJ WKH LPSRUWDQFH RI FUHDWL
SK\WLFDO PXVHXP YLVLWYV

2YHUDOO WKH ILQGLQJY GHPRQVWUDWH WKDW 95 H[SHULHQF
RI WKH H[SHULHQFH HFRQRP\ DQG IORZ WKHRU\ FDQ HIIHF
VDWLVIDFWLRQ XOWLPDWHO\ GULYLQJPLQ@WHQM LWRHNX QWRY Y3
HPSLULFDO VXSSRUW IRU WKH XVH RI 95 DV D VWUDWHJILF
HQJDIJHPHQW

&RQFOXVLRQ

7KLV VWXG\ FRQWULEXWHV WR WKH JURZLQJ ERG\ Rl OLWH!
SURYLGLQ EDWMIGHR®ESURDFK WR XQGHUVWDQGLQJ WKH LPSDF
LQWHQWLRQV %\ LQWHJUDWLQJ WKH H[SHUVWQEN RIFRQRP
FRPSUHKHQVLYH IUDPHZRUN IRU DQDO\]LQJ KRZ GLIIHUHQW «
XVHU HQJDJHPHQW DQG EHKDYLRU 7KH ILQGLQJV KLJKOLJK)
HGXFDWLRQ DQG HQWHUWDLQRNB@MW VLY @U KB VI 98 WIPHPGRHAL Y|
FULWLFDO UROH RI WHOHSUHVHQFH WHPSRUDO GLVWRUWLR(

JURP D SUDFWLFDO SHUVSHFWLYH WKH UHVXOWV RI WKLV V
SURIHVVLRQDOV DQG PDUNHWHUV OXVHXPV VHHNLQJ WR OH
GHVLJQ RI YLVXDOO\ DSSHDOLQJ DQG MPR MUK \GH AFHONURB Y
H[SHULHQFH HFRQRP\ $GGLWLRQDOO\ LQFRUSRUDWLQJ HG
HQKDQFH XVHU HQJDJHPHQW DQG VDWLVIDFWLRQ XOWLPDVW
PXVHXP %\ XQGHUVWDQGLQ 95WHK[5 H QWIQFESIYDD EG VRZFHOH@H Y
PXVHXPV FDQ GHYHORS PRUH HIIHFWLYH PDUNHWLQJ VWUD
HQJDJHPHQW

'"HVSLWH LWV FRQWULEXWLRQV WKLV VWXG\ KDV VRPH OLPL
UHODWLYHO\ VKRUW 95 GHPRQVWUDWLRQWHKIPF K |PHDRVWQR W |
HISHULHQFHV RQ YLVLWRU EHKDYLRU DRW)XJH BRVYHD WRAK WFHRX
H[SHULHQFHVY DV ZHOO DV WKH UROH RI LQGLYLGXDO GLIIHL
PXVHXPV LQ VKDSLQJ WKH RXWFRPHV $GGLWLRQDOO\ WKH '
DQG IXUWKHU UHWRMH/BR LYHOWKIBHEQHUDOL]DELOLW\ RI WKH
RI PXVHXPV DQG FXOWXUDO VHWWLQJV

,Q FRQFOXVLRQ WKLV VWXG\ XQGHUVFRUHV WKH SRWHQWLLE
PDUNHWLQJ DQG YLVLWRU HQJDJHPHQW %\ FUHDWLQJ LPI
H[SHULHQFHV PXVHXPV FDQ QRW RQO\ HQKDI FH | @/IK@H YLV
LQWHQWLRQV HQVXULQJ WKH FRQWLQXHG UHOHYDQFH DQG )\
DJH
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SHIHUHQFHYV

$Q 6 &KRL < /HH & . 9LUWXDO WUDYHO H[SHULHQ
RI VHQVH DQG LQIRUPDWLRQ TXDORXW QDX IRRZHB QWG QDLW L R/QLQ
ODQDJHPHQW

%\UQH % 0 BWUXFWXUDO (TXDWLRQ ORGHOLQJ ZLWK $
JHH + -XQJ 7 + WRP 'LHFN 0 & &KXQJ 1 ([SHULHC
LQ PXVHEFRWPDWLRQ ODQDJHPHQW

*HQF 9 %LOJLKDQ $ *HQF 6 * 2NXPXU ) 6HHLQ

DXJPHQWHG UHDOLW\ WKH PXVHXP H[SHURXIQ® B CRRIHRXUDWPI
&EXOWXUDO &KDQJH

/IHH - .LP < + 'RHV 95 WRXULVP BRKWQ EQ DEVLHUN

/IHRSDUGL $ &HFFDFFL 6 OHQJRQL O IDVSHWWL 6 *DPE
UHDOLW\ WHFKQRORJLHV IRU PXVHXPV D FRPSDUDWL?
YLVLWRUYV H[SHULHQFH WKURXJK XVHHU VWXGLHV -RXUQDO R/

3LQH % - *LOPRUH - + 'HOFRPH+DRBRYWHKEE #%PSVHIQLH
SHYLHZ 3UHVYV
"HL 5HVHDUFK SURJUHVYV RQ YLUWXDO UHDOLW\ 95 L

DQG KRVSLWDOLW\ $ FULWLFDO UHYLHRXRIQICE BLFHRW SR YWD @
7TRXULVP 7THFKQRORJ\
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7KH ,PSDFW RI *HQHUDWLYH $, RQ WKH 7RXUHFW D QEBV t RKNS VW
LQWR &XVWRPHU ([SHULHQFHV DQG ,QGXVWU\ 7UDQ

OHKUJDQ ODORPMWASIRXODRQBU+DWLFH .L]JJLQ

'HSDUWPHQW RI (FRQRPLFV DQG 0D QD JPBMRHDPIVQ B U PoHR J8HIL Y +
%RO]DQR ,WDO\

)DFXOW\ Rl %HKDYLRXUDO ODQDJHPHQW DQG 6RFLDO 6FLF
1IHWKHUODQGYV

$EVWUDFW

SXUSRXHV VWXG\ HISORUHV WKH WUDQVIRUPDWLYH LPSDFW F
DQG KRVSLWDOLW\ LQGXVWU\ ,W DLPV WR VIQWKHVLVH H[LVV
SURYLGH D IUDPHZRUN WR JXLGH IXVQXMIHWVYWRQXREBLHY DQG SUDI

6WXG\ GHVLIQ PHWKRGR\WRWIN DBV B UR DERKWHUDW XUH UHYLHZ 6/
WKH 63655 SURWRFRO 7KH SURFHVV LQYROYHG DVVHPEOLQJ
DQERDO\VLQJ WKHRULHV FRQWH[WV FKDUDFWHULVWLFV DQG
ZDV XMHBEXOWLQJ LQ D UHYLHZ RI SDSHUV

S5HVXOWH ILQGLQJV KLJKOLJKW WUHQGV LQ *HQ $, DSSOLFD
SHUVRQDOLVDWLRQ DQG LPSURYLQJ RSHUDWLRQDO HIILFLHC
HWKLFDO LVVXHV 7KH UHYLHZ DOVR LGHQWGIUHYVLFO®BW DQGUH!
WRSLFV

2ULIJLQDOLMKLYDWWKG) LV WKH ILUVW UH V8D BK RWRR ER® HDIQ
7&&0 IUDPHZRUN WR DQDO\VH WKH UROH RI *HQHUDWLYH $, L
WKHVH PHWKRGRORJLHVY LW SURYLGHV D XQLILHBGFMWIDFHZR L
LQVLIJKWY $GGLWLRQDOO\ WKH XVH RI ELEOLRPHWULF DQI
LQWHOOHFWXDO VWUXFWXUH DQG LGHQWLI\LQJ HPHUJLQJ \
QDYLJDWH WKH RSSRUW XHG W L HM QCHUD WK I 8 GH Q ODHW KSRV V HF W

H\ZRUGMQHUDWLYH $UWLILFLDO ,QWHOOLJHQFH *HQHUDWLYH
63%$5 6/5

, QWURGXFWLRQ
%DFNJURXQG RI WKLV VA\VWHPDWLF UHYLHZ

*HQHUDWLYH $, *HQ $, VXFK DV &KDW*37 LV WUDQVIRUPLQJ
UHYROXWLRQLVLQJ FXVWRPHU H[SHULHQFHYVY DQG EXVLQHVYV
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WRROV HQKDQFH HIILFLHQF\ SHUVRQDOLVDWLRQ DQG VDWL
MRXUQH\ LQWOX6 LSODERMVQH DHAQY LV WIIQBHY KOMUEL GRVARQJI HW [
JRU LQVWDQFH *HQ $, HQDEDXINORMIKHN A WH QW LFRR® \R H ®WJ KR U
ZHEVLWHY DQG HPDLO FDPSDLJQV &DUYDOKR ,YDQRY

RI YDVW GDWDVHWYVY OLNH ERRNLQJ UHFRUGY DQG FXVWRPH
HPHUJLQJ SDWWHUQV 3D%® GIMOLYHULQJ WDLORUWGPHHFRP
VXSSRUW WKHVH WHFKQRORJLHV HOHYDWH FXVWRPHU VDWI

*XUVR\ HW DO +RZHYHU GHVSLWH WKHVH DGYDQWD.
HI[DPSOH LQWHJUDWLQJ *HQ $, LQWR H[LVWLQJ ,7 VI\VWHPV |
'ZLYHGL HW DO ORUHRYHU HQVXULQJHQKH DW AXUWEB\D

UHFRPPHQGDWLRQV LV FULWLFDO D\QGQPHFXVPRWE WHLDNRL P M
FURMAULILFDWLRQ ZLWK RWKHU VRXUFHV /L /HH o
UHFRPPHQGDWLRQV IURP &KDW*37 LW FDQ XQGHUPLQH WKHL
GLVFRXUDJH WKHP IDWRP30HRUL QW@ K KNUDYHO DGYLFH DQG |
HQJDJH LQHODOWHD DFWLYLWLHY XOWLPDWHO\ LPSDFWLQJ W
ZLWK WKH WRRO $OL HW DO

&RQVHTXHQWO\ WKHVH FRPSOH[LWLHV XQGHUVFRUH WKH G
KRVSLWDOLW\ LQGXVWU\ :KLOH LW RIIHUV XQSUHFHGHQWHG
DQG VWUHDPOLQH EXVLQHVV RSHUDWXRW VEH \ GOGOUHRY S HBWHR
VXFFHVVIXO DGRBMULRQ DRGWIRQWKLQHVY 7R QDYLJDWH WKI
WKH SRWHQWLDO RI *HQ $, D FRPSUHKHQVLYH DQG V\VWHPEL
*LYHQ WKH UHFRJQRIHEQBSRQWIKHFWRXULVP DQG KRVSLWDO
KDYH \HW WR VI\VWHPDWLFDOO\ H[SORUH LWV WUDQVIRUPDWL
UDLVHV WKUHH FULWLFDO UHVHDUFK TXHVWLRQV WKDW JXLG

54 :KDW GR ZH NQRZ DERXW WKH LPSDFW Rl *HQ $, RQ FX\
WUDQVIRUPDWLRQ LQ WKH WR$WLVYRZDGR KR \NSLRZDDE R/X I QAGK
RI *HQ $, RQ FXVWRPHU H[SHULHQFH DQG BXVLROHYN WKFDXOG R
IXWXUH UHVHDUFK EH KHDGHG WR GHHSHQ WKH XQGHUVWDQ
E\ *HQ $, LQ WRXULVP DQG KRVSLWDOLW\"

&RQWULEXWLRQV RI WKLV VA\VWHPDWLF UHYLHZ

7KLV VA\VWHPDWLF UHYLHZ PDNHV WKUHH VLJQLILFDQW FRQW
*HQ $, LQ WKH WRXULVP DQG KRVSLWDOLW\ LQGXVWU\ )LUVW
*HQ $, LQ WKLV VHFWRU LV LQFUHDMLV PN\ BWWDWYDOKR  WIDIQR YL
UHPDLQ LQ XQGHUVWDQGLQJ LWV LPSDFWV DFWSWFIMEHFLI
FKDOOHQJHY 6LJDOD HW DO 7KLV UHYLHZ IRFXVHV R
VIQOWKHVLV RI LWROMUIDED WIRXJWPDWLFG G KRVSLWDOLW\ 6HFRQ(
UHOLHG RQ ELEOLRPHWWILORGRQDOD WWWOMH J *DURIIOH ROGHU |
H J 'DQJ 1IX\HQ ZHUH OLPLWHG WR VWXGLHV SXEO
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DSSURDFKHV IDLO WR FDSWXUH WKH UDSLG DGYDQFHPHQWYV
HIWHQGV WKH DQDO\VLV WR LQFOXGH WKH ODWHVWVEBHYHOR
GDWH DQG WKRURXJK H[DPLQDWLRQLRIG*HQKE MW W RGH DLER B/
IUDPHZRUN 3DX®UBBYRGR 8QOLNH SUHYLRXV UHYLHZV Z
WUDGLWLRQDO V\VWHPDWLF PHWKRGV WKLV DSSURDFK V
FKDUDFWHULVWLFV DQG,PHWKRRAQUNGDWNMERWHRUMQ KROLV\
WKH RSSRUWXQLWLHY DQG FKDOOHQJHV SRVHG E\ *HQ $, SU
DQG SUDFWLFDO DSSOLFDWLRQV LQ WKH WRXULVP DQG KRVS

OHWKRGRORJ\
6\VWHPDWLF UHYLHZ SURWRFRO

7KLV VWXG\ IROORZV D VI\IVWHPDWLF OLWHUDWXUH UHYLHZ 6
RQ WKH WRXULVP DQG KRVSLWDOLW\ LQGXVW/B\IUBPHZRYINHZ
3DXO HW DO ZKLFK LV VWUXFWKBHGLDRDQWRU WKQ HH) J
$VVHVVLQJ ,Q WKH DVVHPEOLQJ VWDJH WKH :HE RI 6FLHQFF
TXDOLW\ LQGH[LQJ VWDQGDUGY $ FRPSUHKHQVLYH VHDUEFK
NH\ZRUGVY UHODWHG WR *HQ $&KHDW*37HQ@UDWRKHISVP H J
6PDUW 7RXULVP 7KLY VHDUFK VSDQQHG SXEOLFDWLRQV D
UHWULHYHG DUWLFOHV ORYLQJ WR WKH DUUDQJLQJ VWDJ
VHULHOMWRHUNY 7KHVH ILOWHUYV LQFOXGHG ODQJXDJH (QJOLVK
UHVHDUFK DUHD %XVLQHVV (FRQRPLFV DQG 6RFLDO 6FLHQF
SURFHVVY QDUURZHG WKH VHOHFWLRQ VWORQ G DEEOVWLLFIDARAYV TUKHX
SRRO WR DUWLFOHYV ZLWK SWIS PN D QID@D VIO VB U WROW HIAQ
VWDJH IRU H[DPLQLQJ WKHRULHVY FRQWH[WV FKDUDFWHUL
DSSOLHG WR VWUXEWUIWHY WBRIQ® QD Q\WEOVLRPHWULF DQG FRQW
V\VWHPDWLFDOO\ HPSOR\HG WR HYDOXDWH WKH VHOHFWHG V
XQGHUVWDQGLQJ RI WKH UHVHDUFK ODQGVFDSH
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JLIXUFUWLFOH VHOHFWLRQ S6JBFHERWRIFRWVLQJ 63%5

SHVXOWYV

:KDW GR ZH NQRZ DERXW WKH LPSDFW RI *HQ $, RQ FXV)
WUDQVIRUPDWLRQ LQ WKH WRXBALVP DQG KRVSLWDOLW\ LQG X
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JLIXUAKH 7&&0 ITUDPHZRUN DGDSWHGHURP@®XO DQG 5RV
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2YHUYLHZ RI WKH UHVHDUFK ILHOG

$ ELEOLRPHWULF SHUIRUPDQFH DQDO\VLYV KLJKOLJKWV NH\ D
DQG KRVSLWDOLW\ LQGXVWU\ )LIXUH 7KH DQDO\VLV FRYH!
GRFXPHQWYV DXWKRUHG E\ U H VARXCPUHRGKW LK\DIYXQV PR B D2 HW |
RI SXEOLFDWLRQV LQYROYLQJ LQWHUQDWLRQDO FROOD|
DQQXDO JURZWK UDWH RI UHIOHFWLQJ LWV UDSLG H[S
FLWDWLRQ UDWH RLJQLILFQ®W DWDGHPLF LQIOXHQFH

)LIXUBDLQ IHDWXUHV RI WKH VDPSOH

6RXUBHEOLRVKLQ\
-RXUQDO SXEOLFDWLRQ RXWOHWY DQG PRVW FLWDWHG SDSH

7DEOH KLJKOLJKWYV WKH NH\ MRXUQDOV FRQWULEXWLQJ WR
&XUUHQW ,VVXPO®WHERDMMUARRQDO -RXUQDO RIH DR RLIWILOWKN
DUWLFOHV HDFKRXRQORZHGDIEBWLFOHY DQG VHYHUDO RWKH
FRQWULEXWLRQV 7DEOH VKRZV WHQ PRVW FLWHG DUWLFOH

7TDEOH. VW RI MRXUQDOV LQFOXGHG LQ RXU VWX

6RXUFHV $UWLF 3BHUFHQWDJH RI WKF

&XUUHQW ,VVXHV LQ 7R

,QWHUQDWLRQDO -RXU
ODQDJHPHQW

7TRXULVP 5HYLHZ
$QQDOV RI 7TRXULVP 5H\
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,QWHUQDWLRQDO -RXU!
+RVSLWDOLW\ ODQDJHP

-RXUQDO RI +RVSLWD!
ODQDJHPHQW

-RXUQDO RI +RVSLWD
THFKQRORJ\

-RXUQDO RI 7UDYHO 5H\
"RXUQDO RI +RVSLWDOL
-RXUQDO RI 7TUDYHO 7F
,QWHUQDWLRQDO -RXUC
7RXULVP DQG +RVSLWD(
7RXULVP ODQDJHPHQW

7RXULVP 5HFUHDWLRQ 5

IRW-RXUQDOV ZLWK PRUH WKDQ RQH SDSHU DUH

7TDEOAHKH WH®LPRWEGVVWXGLHV

7TRWD(C7& SI1RUPD

$XWKRUV  -RXUQDO &LWD\ <HDU HG 7&

&DUYDOKFk
, YDQRY TRXULVP 5HYLHZ

'ZLYHGL | ,QWHUQDWLRQDO -RXL
+RVSLWDOLW)\ ODQDJHI

*XUVR\ H -RXUQDO RI +RVSLWD
ODQDJHPHQW

'RJUX HW -RXUQDO RI +RVSLWI
SHVHDUFK

'RQJ HW -RXUQDO RI +RVSLWD
ODQDJHPHQW
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OLFK |
*DULJOLDC(C ,QIRUPDWLRQ 7THFKQRC

,QWHUQDWLRQDO -RX
$OL HW DC ODQDJHPHQW

3KDP HW -RXUQDO RI S5SHWDLOL
6HUYLFHV

.RF HW DO 7THFKQRORJ\ LQ 6RFLH\

ORJDML F QWHUQDWLRQDO -RXL
+RVSLWDOLW\ ODQDJHI

6RXUFXIWKRUV

+RZ GR ZH NQRZ DERXW WKH LPSDFW RI *HQ $, RQ FXVWRPHU
LQ WKLVS4HFWRU"

7TKHRUHWLFDO VHWWLQJ RI VHOHFWHG SXEOLFDWLRQV

$FFRUGLQJ WR WKH GDWD D WRWDO RI  RXW RI SDSHUV L
SDSHUV GLG QRW H[SOLFLWO\ XVH D WKHRU\ 7KH 7HFKQRORL.
PRVW IUHTXHQWO\ DSSOLHG IUDPHGRWPN QD S BEHUDH KLBKOL Y
UHVHDUFK 7KH 7KHRU\ Rl 30DQQHG %HKDYLRU 73% IROORZ
UHOHYDQFH LQ XQGHUVWDQGLRINX{\OHU DGRBS QR DEGEHGM K H
WKH 8QFDQQ\ 9DOOH\ORBHRU\6RE2ZDO ,GHQWLW\ 7KHRU\ D¢
$FWXDOL]DWLRQ 7KHRU\ ZHUH HDFK XVHG WZLFH 7KH UHPDL
HPSOR\HG LQ D VLQJOH VWXG\ GHPRQVWUDWLQJ D GLYHUVH

7DEOBURPLQHQW WKHRULHV @Y HQDWRXRUNXNF DQG,KRVSLW

7TKHRU\ SUWLFOHV

7HFKQRORJ\ $FFHSWDQFH ORGHO 7$0
7KHRU\ Rl 30DQQHG %HKDYLRU 73%
8QFDQQ\ 9DOOH\ 7KHRU\

625 ORGHO
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6RFLDO ,GHQWLW\ 7TKHRU\
$IIRUGDQFH DQG $FWXDOL]DWLRQ 7KHRU\

IRW2HQO\ WKHRULHYVY FLWHG LQ PRUH WKDQ RQH VWXG\ I

‘KHUH VKRXOG IXWXUH UHVHDUFK EH KHDGHG WR GHHSHQ W
FKDOOHQJHV SRVHG E\ *HQ $, LRAWRXULVP DQG KRVSLWDOLW

7KH 7&&0 DQDO\VLV UHYHDOV WKDW WKH PDMRULW\ RI VWX
OLPLWHG FRQFHSWXDO UHVHDUFK ORVW VWXGLHV IRFXV RQ
H[DPLQH KRWHO PDQDJHUV HPSOR\HKW VR JDOXG KWV LXWHY B H U
5HJDUGLQJ WKHRUHWLFDO IUDPHZRUNV WKHUH LV D ODFN RI
QHHG IRU PRUH LQWHJUDWLYH PRGHOV ,Q WHUPV RI FRQWH ]\
DQG 1RUWK $PRUWRDIG BLSVWKRODWLRQ Rl RWKHU UHJLRQV

&RQFOXVLRQ

7KLV VWXG\ SURYLGHV D FRPSUHKHQVLYH RYHUYLHZ RI WKH |
KRVSLWDOLW\ LQGXVWU\ VKHGGLQJ OLJKW RQ HPHUJLQJ V
VIVWHPDWLEDOO\ UHYLHZLQJ 6/5B8RWR KO PDWKKCH 6368 HQV
PHWKRGRORJLFDO ULJRU DQG WUDQVSDUHQF\ 7KH LQWHJUD\
BHUUDQR IDFLOLWDWHY D VWUXFWXUHG DQDO\VLV RI Wk
RIITHULQJ D KROLVWIL®KIQGHHWO® DB MKHREHVW RI RXU NQR:
VIVWHPDWLF OLWHUDWXUH UHYLHZ WR H[FOXVLYHO\ IRFXV |
XQLTXHO\ FRPELQLQJ ELEOLRPHWUA/EF BQRY\WEROZDWR WKH
IUDPHZRUMW XTGHRLORW RQO\ SURYLGHV YDOXDEOH LQVLJKWV EX
JXLGLQJ IXWXUH H[SORUDWLRQ LQ WKLV WUDQVIRUPDWLYH G

SHIHUHQFHYV

$ERXKRXN O (OED]/HKHDEBO6 O =0 $EX(O(QDLQ ( 6KI
7UXVWLQJ &KDW*37 8VDJH LQ 3HUVRQDOL]HG 7UDYHO

3ULYDF\ DQG 'DWD 7RXWBIHPXULW\ DQG +RVSLW

5HVHDUFKWWSY GRL RUJ

EJXD 0 $QWRQLR 1 3 &DUUDVFR 0 5DVVDO & /T

$VSHFDWHG 6HQWLPHQW $QDO\VLV IRU7RXKDRYPHG 0OXQ\DWRP H (

BWXGLHV KWWSV GRL RUJ WPV

$OL ) <DVDU % $OL / 'RJIJDQ 6 $QWHFHGHQWYV D

WRZDUGV SHUVRQDOL]HG WUDYHO UH F,ROPPHIDEDWILLRR@D/O R4 R

+RVSLWDOLW\ ODQDJHRPWWWY GRL RUJ M LMKP
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$/ .KDWLE $ Z SULRULWL]LQJ IDFWRUVERVHIH QAQRWLW I
DGRSWLRQ LQ KRVELOWDIGIPWMQ WRRILWERID GQW 1R ISOKHDAG
KWWSV GRL RUJ 0’

$OPHLGD 6 ,YDQRY 6 *HQH U D V§ L5HHD ©,L WQ7 & R WEW® 0D U
9RO 3s W

$OWLQD\ = $OWLQD\ ) 70LOL $ DQG 9DWDQNKDK 6
HQHPLHVY FORVHU ~ &KDW*37 LQ-RWR)IDO/ PRID@RBVERWSIOL VO LD
7HFKQRORJ\ KWWSV GRL RUJ S+77

$URUD 1 ODQFKDQGD 3 $JJDUZDO $ 0DJJR 9 7D S

D VWXG\ WR H[DPLQH FRQWLQXHG LQWHQWLR® \8 B PLYHF & RXW ¢
RI 7TRXULVP BHVKIVWFXY GRL RUJ

%DWWRXU O ODG\ . 6DODKHOGHHQ 0O 5DWQDVDUL 5 7 6l
WRXULVP DQG &KDW*37 DQ RYHUYLHZ RI FXUUHRXW QLM RG V
,VODPLF ODUNHWLQJ KWWSV GRL RUJ -,0%

%LOJLKDQ $ 'RJUX 7 +DQNV / J/LQH 1 ORG\ O 7
FRQFHSWXDO IUDPHZRUN DQG I,QWMMHWH DM IVRIQLEG K- FOXLWMEFEV LF
ODQDJHPHQW KWWSV GRL RUJ M LMKP

&DUYDOKR , DQG ,YDQRY 6 &KDW*37 IRU WRXULVP DS
SHYLHZ KWWSV GRL RUJ 75

&KULVWHQVHQ - +DQVHQ - 0 'LOVRQ 3 8QGHUV

*HQHUDWLYH $UWLILFLDO ,QWHOOLJHQFH $, KDOGONXNERQDWLTE
SURFHWVAVHYNYWHY LQ FRXKWWP,SY GRL RUJ

'‘DQJ 7' 1IJX\HQ 0 7 6\VWHPDWLF UHYLHZ DQG UHVHLEL
KRVSLWDOLWYHNHWWRQY RFEEXVWRPHU) XWWE&XH/LQHVK/H- BXUQWDO
KWWSV GRL RUJ V

'HPLU O 'HPLU u u , V &KDW*37 WKH ULIJKW WHFKQR
DQG YDGXHDAMRLRQ" HYLGHQFH IURRXW®BOWRIDYHOYH@GX VAL
ODUNHWLQJ * KWWSV GRL RUJ

'RJUX 7 J/LQH 1 ORG\ O +DQNV / $EERWW - $FLNJR] )
$ %LOJLKDQ $ '‘DOWRQ $ (UNPHQ ( *HURQDVVR O *R
,YDQRY 6 .L]JLOGDJ 0 J/HH O « THBPIQRNUWLILFLDOG®HQNUDOND L
+RVSLWDOLW\ DQG 7RXULVP ,QGXVWU\ 'HYHOREBXQDMDO)RDP I
+RVSLWDOLW\ 7RXULVP 5SHVYWWBYNK GRL RUJ

‘XRQJ &' 1IX\HQ 7 + 1JR 7 91 3KDP 773 9X $ 7 DQG
JHQHUDWLYH DUWLILFLDO LQWHOOLJHQFH &KDW*37 IRU WUD

FRQWLQXDQFH Z R WHQMBHRQ HZ DK HROSGJ L QW R ISKUH. DGV
KWWSV GRL RUJ 75
'ZLYHGL < . 3DQGH\ 1 &XUULH OLFX $ E /HYHI

JHQHUDWLYH DUWLILEDVABGC QWHOIOADWORAY Q WKH KRVSLWI
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3UDFWLFHV FKDOOHQJHW W G QDHIWIHDQUIF® IRMHOIEIDO RI &RQW
ODQDJHKMQWSY GRL RUJ -&+0

(OPRKDQGHV 1 ODUJKDQ\ O (ITHFWLYH RU LQHIIHFWL
WKH KRVSLWDOLWNR S H RIEXMWNDUD R TRXULVP SHVHDUFK
KWWSV GRL RUJ HMWU Y L

)DNIDUH 3 ODQRVXWKL 1 J/HH - 6 +DQ +RIPROQNVK) IRU
JHQHUDWLYH $, ,QQRYDWLRQ DQG DGRGWHRQDMY KRIVS LVRX
+RVSLWDOLW\ ODQDJHPKWWSY GRL RUJ M LMKP

JORUBEBRtWH] / *HQHUDWLYH DUWLILFLDO LQWHOOLJH
DFKLHYHVHKIPHIQWDWLRSHDORBQ BOSHDWLRQ LQ \@KMHH WORDWILR/ @I
-RXUQDO RI 7R XK HREBGE L QW HRIBKUHBWWSY GRL RUJ -7&

JRXDG $ 0 6DOHP , ( )DWK\ ( $ *HQHUDWLYH $, LQ
$ FRPSUHKHQVLYH UHYLHZ DQG VWUDWHJLF UHVHDUFK URDGH
KWWSV GRL RUJ

*DR 5 ‘DQJ < &ROODERUDWLYH VXSHUYLVLRQ VWU
DUWLILFLDO LQWHOOLJHDHFRK DR OVKH $URXUNMLK L GGEMWHILF
KWWSV GRL RUJ

*DURXDGXUJE 0 *ULPQGH]- $ $UWLILFLDO ,QWHOOLJHQF
,QGXVWU\ $Q 2YHUYLHZ $GRLQLBWVYDMZIY H 6FLHQFHYV
KWWSV GRL RUJ DGPVFL

*XUVR\ ' /L < 6RQJ + &KDW*37 DQG WKH KRVSLW

RYHUYLHZ RI FEXUUHQW WUHQGYV {RXGE Q BW XBIHWDH\NNMWLFX] G L L
ODQDJHPHQW =

*XWWHQWDJ ' $ /LWYLQ 6 7HL[HLUD 5 +XPDQ
WRXULVP SURGXFW & X UGHNOPU L S W,IVR/QYA'V LQ + 7RXULVF
KWWSV GRL RUJ

+DQ + .LP 6 6 +BQOK $ %/ HHWO- DQG .LP - - (ITHFV
DIIHFWLYH DQG QRUPDWLYH GULYHUV RI DUWLILFLDO LQWHC
"RXURPRVSLWDOLW\ DQG 7TRXULVP 7THFKWRBORIGBRL RUJ 4

+DQ + .LP 6 6 +DEIO@WXL 7$% /ROUHLUR 6 0 & DQG .LP
'HWHUPLQDQWYVY Rl DSSURDFK EHKDYLRU IRU &KDW*37 DQG
KRVSLWDOLW\ DQG WRXULVP VHFWRUQWHUERXPWARRQYDOH - BX!
&RQWHPSRUDU\ +RVSLWDOLW\ ODRJHPHQWRL RUJ -&+

LD 6 -DVSHU &KL 2 + ODUWLQH] 6 ° IX | 'KHQ 3
WKH )XWXUH Rl ,QQRYDWLYH 7HFKQROR J\- RXSJIQHMRI G WD I/VQ R\Y \
7RXULVP 5HVHDVWWEY GRL RUJ
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LD 6 - &KL 2 + &KL & * 8Q S D F N1LQ HUIDKNY HIES D IR WL

VXPPDU\ RQ KRWHO ERRWHQODLWWRI@INLRRXUQDO RI +RVSLWI
KWWSV GRL RUJ M LMKP

.DQJ (6 .LP 0 - .LP - 6 2@\MQ + TUXVW *HQ$, WR 30DQ 0\

$ OXOWMWKRG $SSURDFK WR 2SWLPL]JLQJ OHGLD OL[ -RXUQ
KWWSV GRL RUJ

.LP - + LP - %DHN 7 + &KPW®7 SHUVRQDOL]J]HG DQG
UHFRPPHQGDWDRDR®WOV R 7TRXULVP SHVHDUFK
KWWSV GRL RUJ M DQQDOV

.LP - + .LP - .LP & .LP 6'R6RX WUXVW &KDW*37V" (Il

HWKLFDO DQG TXDOLW\ LVVXHV RI JRRHQDW®WLRH7%,DR € OW U DF
ODUNHWLQJ + KWWSV GRL RUJ

.LP - + .LP - 3DUN - .LP & -KDQJ - .LQJ % K E
$QVZHUV 7KH ,PSDFW RI ,QDFFXUDWH ,QIRUPDWLRQ E\ *H
ODNLQRXUQDO RI 7UDYHO SHKWWB\K GRL RUJ

.LP - 6KLQ 6 .LP - DQG .RR & (IIHFW RI &KDW*37
$FFHSWDQFH LQ D 7ULS,GWBQQD®LRRIONHRMUQDO RI 7RXU
H KWWSV GRL RUJ MW U

.LP -+ .LP - .LP 6 6 DQG +DLOX 7 % (IIHFWV RI1 $
GHFLPDRQQJ 7RXULVP 5HYLHZKWWSY GRL RUJ 75

.LP 0O - .DQJ 6 ( +DOO & 0O .LP - 6 SURPVLYDSDOORS

RI &KDW*37 RQ WUDYHO FRQVXPHU EHKDYLRXU WRXQRVPQJ
DFW&RQUHQW ,VVXHYV IKWWSXWLWGRL RUJ

.LP 7 .LP 0 - 3URPVLYDSDOORS 3 ,QYHVWLJDWLQ
FUHGLELOLW\ DQG XWLOLW\ RQ WUDYHO FRQVXPHU EHKDYLF
SHUVRQDO LQQRYDMQWHQHVWVXHV LQ +7RXULVP
KWWSV GRL RUJ

.LULOHQNR $ 3 B6WHSFKHQNRYD 6 )DFLOLWDWLQJ
&RPSUHKHQVLYH FRPSDULVRQ RRXQHZX P$,0NHFKOROIRULHYV
KWWSV GRL RUJ M WRXUPDQ

.RF ( +DWLSRJOX 6 .LYUDN 2 +&RXOMNR@E ZHRRDYH D SURE
XVH RI &KDW*37 LQ UHVSRQGLQJHFRQRORNR LU 6RFERSW/D L Q V

KWWSV GRL RUJ M WHEKVRF

. XQGDQ = +RVVDLQ 06 6KDKLGXO ,VvODP 0 $ODP 0 1 D
ZLWK &KDW*37 DQG SURYLGLQJ WUDRXODWL BEKNBEYLEWY |R
DKHDISULQW KWWSV GRL RUJ 75

/L 6 +DQ 5 )X 7 &KHQ 0 =KDQJ < 7RXULVWVY

&KDW*37 IRU WRXU URXWH SODQQLQJ DQ H[WHQGHG 7$0 PF
IDFWE&UWMWHQW ,VVXHY IKWWIWLGRL RUJ
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JL < DQG /HH 6 2 1IDYLIJDWLQJ WKH JHQHUDWLYH $,
&KDW*37 RQ WKH HYROXWLRQ IURP Q&% HWMHUWLRD G RO
&RQWHPSRUDU\ +RVSLWDOLWD K HBRELQDIM P H QRIBKUH. DGV
KWWSV GRL RUJ -&+0

/JLPQD 3 .UDLZDQLW 7 7KH 5ROH RI &KDW*37 RQ &XV\
,QGXVWU\ $Q ([SORUDWRU\ 6WXG\ Rl +RVSLWDQ@RWU LR B NHLS/ T
KRVSLWDOLW\ PDQDJHPHQWWKP

Y I /ILDQJ < &KHQ 6 /lLXx * * [LDR - *RRG GHHC(
/I[HYHUDJLQJ JHQHUDWLYH DUWLILFLDO LQWHOOLJHQFH WR
HPEUDFLQJ VWLIPDWIJROOVIURXSV/IRXULVP SHVHDUFK
KWWSV GRL RUJ M DQQDOV

OLDR / <DQJ ) ; WRPDJH[W WRROV DQG VSRXQUDLOAP RII[SRXUHYX
5HVHDUFK KWWSV GRL RUJ M DQQDOV

OLFK / *DULJOLDQR 5 7R X W&IKVOPV 38 WIHRAK @ RO RIRUIPO WHREY S
THFKQRORJ\ 7RXULVPKWWSY GRL RUJ \4

ORJDML ( 9LJOLD * 6ULYDVWDYD 3 DQG 'ZLYHGL <.
DFFHSWDQFH PRGHO LQ WKH HUD RI JOWHUQDWY R QDWW LR IXF
&RQWHPSRUDU\ +RVSLWDOLW)\ 0D QONWBNQWSRL RUJ -&+

ORURVDQ & SHWKLQNLQJ LQIRUPDWLRQ GLVFORVXUH \
SURFHVV PRWBHOQDWLRQDO -RXUQDO RI +RVSLWDOLW\ (
KWWSV GRL RUJ M LMKP

1J : +DR ) =KDQJ & JURP )XQFWLRQ WR 5HODWLRC
RI :-DUPWK DQG &RPSHWHQFH RQ *HQHUDWLYH $UWLILFLDO
,QGXVWURXUQDO R +RVSLWDOLW\ 7TRXULVP <
KWWSV GRL RUJ

3DXO - /ILP : 0 21&DVV $ +DR $ : %YUHVFLDQL 6
UDWLRQDOHV IRU VA\VWHPDW L&/ L YQRUHDUNDQODUML RQ ¥ OH-ZR/X U6BH B
6WXGLHVY KWWSV GRL RUJ LMFV

3DX0O - 6RVDBRR $ *UDGXDO LQWBEBEDWLRQWG U@LV

QHZ YHQWXUH PRGHOV D UH,YQVE UD®GEV UR § B D UOAKU N HMQ @D 5 H

3DXO - 8HQR $ '"HQQLV & &KDW*37 DQG FRQVXPH
UHVHDUFKQNHQGDWLRQDO -RXUQDO RI &RQVXPHU 6WXGLHYV

3KDP + & 'XRQJ & ' 1JIJX\HQ * . KDW GULYHV WR
WR XVH &KDW*37 IRU WUDYI-FR@JJ‘DIQL[UMHHQVI—HS /ARSI WV LR 1H
SHWDLOLQJ DQG &RQVXPHKWWSEY L FGEHRL RUJ M MUHWFRQ
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5DWKHU 5 $ SRZHUHG &KDW*37 LQ WKH KRVSLWDOLW\ DQC
FKDOOHQJHV WKHRUHWLFDO IUDPHZRUN S/RXEYRVPWIHFQWH DW |
SHVHDWFKKWWSYVY GRL RUJ

5D\ 3 3 $ GHHS LQWURVSHFWLRQ LQWR WKH UROH RI

OHLVXUH VSRUW DQ&XWRDWLRP +HONSADWILARIQV\ (GHFXWHR 6 SR
KWWSV GRL RUJ M MKOVWH

5RJHUV ( 0 'LIIXVLRQ RI LQQRYDWLRQV WK HG  )UHHI

6FKZDU] 1 OHWDFRJQLWLYH H[SHULHQFHV LQ FRQVXP

-RXUQDO RI &RQVXPHU 3¥\FKRWRBYV GRL RUJ v M

6KL - /HH O *LULVK 9* _LDR * (PEGDALHIGWKH &KDW*37 L

XQORFNLQJ QHZ KRUIRRQYDARWRKWIVMKEDOLWN DQG 7TRXULVP
KWWSV GRL RUJ -+77

6KLQ + .DQJ - %ULGIJLQJ WKH JDS RI ELEOLRPHWULF
DQG IXWXUH GLUHFWLRQV RI WRXRAV@DWHRHDBBNIS LXWDLQUWRKI
ODQDIJHPHQW KWWSV GRL RUJ M MKWP

6KLQ 6 .LP - J/HH ( <KHH < .RR & &KDW*37 IRU
1DUURZLQJ 'RZQ -RXYWDLQV RI 7TUDYHO SHVHDUFK
KWWSV GRL RUJ

6LJDOD 0 %2REHDQ 7DQ * ;IRKHQU %XKDOLV ' &KDP 7 &K
'ZLYHGL < . *UHW]JHO 8 ,QYHUVLQL $ -XQJ 7 /DZ 5 +)
WKH LPSDFW RI &KDW*37 RQ WRXULVK DQG KRIWSHDMEKE®IQRD\E G G I
RI +RVSLWDOLW\ DQG 7RX ULV KWMEBNIHBRQW UJ M MKWP

6RORPRYLFK / DQG $SEUDKDP 9 ([SORULQJ WKH LQIOXH
XVLQJ WKH WHFKQRORJ\7RODAFIHVIW B KHRIER IGHW R ISKUH. GV
KWWSV GRL RUJ 75

BWHUJLRX ' DQG 1HOOD $ &KDWNETD D G® BOEWBINWW E'IH
'LDJQRVWLFLW\ 7KHRUQWBHQOIHROIDMH -RXUQDO RI 7RXUL
H KWWSV GRL RUJ MW U

6XQ + .LP O .LP 6 &KRHWKRGRORJLFDO H[SORUDWLRQ R
LQWHOOLJHQFH $, IRU HIILFLHQW TXDOLWDWLYH DQDO\VL

,QWHUQDWLRQDO -RXUQDO RI +RVSLWDOLW\ 0DQI
KWWSV GRL RUJ M LMKP

7DQ / 3 /LX < 9 /LWYLQ 6 &KDW*37 DQG RQOLQH
FXVWRPHUV UHDFW WR PDQDJHULDROXUHVES QDN HRR HQHU DW L Y
KWWSV GRL RUJ M WRXUPDQ

7KDNXU . 6LQJK $ 6ULPDQQDUD\DQD O 0D\ $, FRP
JHQGHU GLYHUVH UHFUXLWPHQW W@ UWBA LKRQMSQ WREUWD @ Q)
ODQDJHPHQW KWWSV GRL RUJ M LMKP
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7TRV\DOL + 7TRV\DOQRV)DOL&ARBRQ@H RI MKRDWERW LQWHUDFWLT
LOWHQWLRQ LQ WRXULVP WKH PHGKDWHQW UROXHRER | L&H ¥VRAXLL
KWWSV GRL RUJ

7TXRPL % 7XVV\DGLDK [/ $VFHQomR 0 3 &XVWRPL]H
PDQDJHPHQW ,PSOLFDWLR@GWQ @M@V IRWXBNUUWR HPHMHKD U F K
KWWSV GRL RUJ M DQQDOV

:DQJ 3 4 SHUVRQDOL]LQJ JXHVW H[SHULHQFH ZLWK JHC
PRUH WR LW WKDQ PHHWYXUWHQW ZLW XHVYH [+Q 7TRXUL’
KWWSV GRL RUJ

'DQJ & &KL 2 + 6DLWR + [/X < ' &RQYHUVDWLRQDC
KRVSLWDOLW\ WBO@PHHMR QDO -RXUQDO RI +RVSLWDOLW\
KWWSV GRL RUJ M LMKP

:D\QH /LWYLQ 6&H 7BGL. &KDW*37 WYV +HUH :KHWKHU :H
IRWRUQHOO +RVSLWDOLW\ 4KWWENUOGRL RUJ

'RQJ , $ /LDQ 4 [/ 6BXQ $X W R R RE@ R X$Q WHDRNCH Q) Gt
LQWR &KDW*37 DQGRX}LUEMHUDWLY¥RWSLWDOLW\ DQG 7RXULVP 0Ol
KWWSV GRL RUJ M MKWP

'LRQJ : :RQJ , $ +XDQJ * |, 3HQJ < HQH U DSQHEG U[\BW D QI
LQ 7RXULVP SHSOLFDWLRQV  8VL®XUQTBGJ RLP X GD /L
5SHVHDUFKWWSY GRL RUJ

=KDQJ < 3UHEHQVHQFUHDWLQJ ZARVK &KDW*37 IRU WRXULVF
$QQDOV R 7TRXULVP SHVHDUFK (PSLULFDO ,QVL.
KWWSV GRL RUJ M DQQDOH

=KDR + <XDQ % 6RQJ < (PSOR\HHVY SHUFHSWLRQ F
DQRG WKH GDUN VLGH-RXZRDO RXWHEFRPHVYDOLW\N DQG 7RXULVP
KWWSV GRL RUJ M MKWP

=KX - =KDQ / 7DQ - &KHQJ 0 7RXULVP GHVWLQE
DUWLILFLDO LQWHOOLJHQFH &XO$H QW H QWNIOHVH G Q L PTRIMHWI
KWWSV GRL RUJ

=KX 6 B6RQJ 0 'XDQ < (PRWLRQDO D URDQHLD WKRZ
FRQWHQW LQIOXHQFHVPDWRBRXUMP/P GBHEWHOWLREY) 5HVHD
KWWSV GRL RUJ
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6XVWDLQDEOH 7RXULVP 5 HYROXWLRQ (PSRZHULQJ 9LVLRQD!
WKURXJK LQWHJUDWLQJ WKH 6"'*VHIPGW R HIUXHIG MWHRXKFROXWP 8V

ORMWDED 7KHR $PPBOHS®EGRQXYIMH@PHO $GDPLV

)DEXOW\ RI ODWKHPDW L(FP\. DIMEHE DSV DDOFLRQ B LY HU VL W\
7RXUVLP DQG +RVSLVEROYWUVHBD RWBHQWHUODQG LQ /R
7RXULVP 7UDYHO DQG (QWHUW ROQPHR B0 KIGIDY LE® VY HHIEB\DLUM

$SEVWUDFW

3XUSR¥XHY FRQFHSWXDO ZRUNLQJ SDSHU DLPV WR H[SORUH KI
DQG GLVVHPLQDWH 6'* DZDUHQHVV DPRQJ VWXGHQWYV DG
VXVWDLQDELOLW\ DPEDVVDGRURFXVOIG WB XEQMR BRBDIWHIR 6\
XQLYHUVLW\ FRXUVHV FXOWLYDWLQJ D QHZ JHQHUDWLRQ R
QHWZRUN RI VRRQ\DAIGRDEL GWRIHVVLRQDOV FDQ EH FUHDWH
VXVWDLQDELOLW\ SULQFLSOHV LQWRQWMRXVURR P \D PR E H PLKEDSW
DQG &RQVHQVXV

6WXG\ GHVLJQ PHWKRGRIORVWXIBS HPREMAKY FDVH VWXGLHV RI |
WRXULVP VKRZFDVLQJ HIIHFWLYH LQWHJUDWLRQ RI WKH 6XV!
FXUULFXOXP 7KH DQDO\VLV RI WRXULVP HGXFDWLRQ FXUULF
WRROW KV® & DQG LQWHJUDWHG PRUH HIITHFWLYHO\

SHVXGWINW VWXG\ KDV VRPH H[SHFWHG RXWFRPHV VXFK DV
HPEHGGLQJ 6'*V DQG $, LQWR WRXULVP HGXFDWLRQ SURPRV
DPRQJ DFDGHPLFV DQG VWXGHQWY DERXW VXVWDLQDEOH
WRZDUGV UHVSRQVLEOH WRXULVP DQG VKX¥OWDXQDE L®LLMO RD&
VWUHQJWKHQ JOREDO FRPPLWPHQW WRGWXWWRLKQGXEDWWR @D
SROLF\ UHFRPPHQGDWLRQV IRWWGWHWRXDWLR GNXNYREPBHEW
VWUDWHILHY DQG HGXFDWLRQDO FXUULFXOD

2ULIJLQDOLAKLY PEKWEIRVH SDSHU KLJKOLJKWY WKH UDUHO\ PH
$, WRROV DQG WKH UDSLG DGYDQFHPHQWYV LQ $, LQ UHYROX
LPPHUVLYH H[SHULHQFHV RSWLPL]LQJ VXVWDL®REWXIMO V
OHDUQLQJ

H\ZRUSWRROV FXUULEXOXP VXVWDLQDELOLW\ 6'*V VXVWLI
, QWURGXFWLRQ

6 XVWDLQDEOH WRXULVP LV YLWDO LQ DFKLHYLQJ WKH 6'*V E\
FRQVHUYDWLRQ DQG FXOWXUDO SUHVHUYDWLRQ 7KH WRXUL
FDQ VHUYH DV DQ HIIHFWLYH PHGLX$RVIRKE VRPRWLRQRHV XMVEE
6'*V LQ WRXWDMWHG DFDGHPLF FXUULFXOD HQVXUHYV WKDW IX)
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ZLWK WKH NQRZOHGJH DQG VNLOOV QHFHVVDU\ WR GULYH VX
7KH UDSLG HYROXWLRQ RI *HQHUDWLYH $, KDV IXUWKHU EUREL
LQWR DQ HQJLQH RI VXVWDLQDEQRWWR QYU R GLHOMIWILQOQRNMIR
HGXFDWLRQDO H[SHULHQFHV DQG WUDYHOHU HQJDJHPHQW
WKH 6'*V ZLWKLQ WRXULVP DFDGHPLF SURJUDPV E\ OHYHUDJL
DQG SUDFWLFHV

OHWKRGRORJ\

7KLV VWXG\ HPSDRNWB® RPS®URDFK DQG FRQV L&DAWH WRPXGN HV
RI H{IHPSODU\ VXVWDLQDEOH WRXULVP VKRZFDVLQJ HIIHFWLY
*RDOV 6'*V LQW W KN UFKHW\WLE RGXFQ WHEKNR HEZ \D @ GWHMVX G HQ W V
WKHLU DZDUHQHVV DQG ZLOOLQJQHVV WR DGYRFDWH IRU VX
WRXULVP HGHFIDOWNVRQ RI WRXULVP HGXFDWLRQ FXUULFXOD W
EH LQWHJUDWHG P R[$I®RUDWVERILHRMG, VROXWLRQV IRU VXVW]
PDQDJHPHQW DQG WKHLU HIIHAWLNEQBVWUOQOWHIF RKEDBHEJ H

SHVXOWYV

7KH VWXG\ KDV PXOWL H[SHFWHG RXWFRPHV $ FRPSUHKHQ
$, LQWR WRXULVP HGXFDWLRQ SURPRWLQJ VXVWDLQDELOLW
VWXGHQWY DERXW VXVWDLQDEOH GHYRDRSEW QWVORQGLEA H/
DQG VXVWDLQDELOLW\ DG¥RPIWAUDQKOCQBBRJ¥XHRVWKDW \
FRPPLWPHQW WR VXVWDLQDELO LGNW\L YHIQU RIGIXF DVWVRDARQ VG IV €
UHFRPPHQGDWLRQV IRU LQW H 1LWPWG DY HVOR/SPIHILOND ER. D Q B/ H.FRH
DQG HGXFDWLRQDO FXUULFXOD 3UDFWLFDO LQVLJKWYV DQG
LQWHJUDWHG WR XU IS\RZ HGXE DWXIVR\D DQIBEE,OLW\ VWUDWHJILHV

&RQFOXVLRQ

7KH VWXG\ LV H[SHFWHG WR DGYRFDWH IRU D SDUDGLJP VKLI
SUDFWLFHVY DQG DFWLYHO\ FRQWULEXWHV WR WKH GLVVHP
'"HYHORSPHQW *RDOV 6'*V ZRUOGZLGH 7IK@W N JK DMARKD WAHR
HQVXUH WKDW IXWXUH WRXULVP OHDGHUYV DUH HTXLSSHG WK
DQG FRPPXQLWLHY PDNLQJ WRXULVP D WUDQVIRUPDWLYH IR

SHIHUHQFHV

6LQJK $ 6 'RLIRGH $ 3LOODL %KRVDOH 7 $X I X\
LQ 3URPRWLQJ 6XVWDLQDEOH 'HYHORSPHQW *RDOV ZLWK D )
,QWHUQDWLRQDO &RQIHUHQFH RQ (OHABWUR® L6R V VWDHRSV 6 X&/(\§ &

» (((
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+XGD O 4XDOLW\ (GXFDWLRQ LQ $UWLILFLDO ,QWHO
6XVWDLQDEOH 7UDQVIRUPDW I$REQ DR B L)XV &X\HW(IBLXFDEAOLHR OH Y, B
‘LWK (GXFDWLRQB3G 7THFKQRO®IREDO 6FLHQWLILF 3XEOLVKLQJ
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$ YLEOLRPHWULF $QDO\VLV RI $UWLILFLDO ,QWHOOLJH!

OHKPHW $OWXE-UDMNKBRWGCHIANIXQ *[UNHP <*NVHO

'"HSDUWPHQW RI 7TRXULVP ODQDJHRWYWW/Q EXPXO QLY RIIUMRMR F
'"HSDUWPHQW RI %XVLQHVV $GPLQLYVWUDOMNERA 8 PR XQWLWRY (

$EVWUDFW

SXUSRXHVY VWXG\ DLPV WR DQDO\]H WKH UROH DQG LPSDFW R
OLWHUDWXUH WKURXJK D ELEOLRPHWULF DQDO\VLV LGHQWL
%\ H[DPLQLQJ $, DSSOLFDWLRQV WKLWKHRUBBWERKD®URWQICG
FROQWULEXWLRQV ZKLOH RXWOLQLQJ IXWXUH UHVHDUFK GLUH

BWXG\ GHVLJQ PHWKRE EQEO\LBESWRDFKDQDO\VLY ZDV FRQG
LQGH[HG SXEOLFDWLRQV RQ $, LQ WRXULVP 7KH GDWDVHW L
FKDSWHUV WRWDOLQJ SXEOLFDWLRQV 7KH DQDO\VLV ZD
WRRO $BUPFRXUUHQFH QHWZRUNY DQG LGHQWLI\LQJ UHVHD

S5HVXQOKMH DQDO\WLYV LGHQWLILHG VL[ WPDAWUHHEY MIRXFIK. VFRO YO\ W
VHUYLFH WHFKQRORJLHYV LQFOXGLQJ FKDWERWY DQG VHUYLF
XVLQJ GHHS OHDUQLQJ PDFKLQH LOHDDQG QUH SIQXIHF B VQ B

$, DQG VPDUW WRXULVP LQWHJUDWLRQ YLUWXDO H[SH
VKDULQJ HFRQRP\ 7KHVH ILQGLQJV UHIOHFW WKH JURZLQJ
DFFRPSDQLHG E\ LQ AW WOWLREKBROWRANOM D ZLGH UDQJH RI W

2ULJLQDOLM\LYDWWKG\ RIITHUV D VWUXFWXUHG RYHUYLHZ RI
ELEOLRPHWULF PDSSLQJ RI RYHU SXEOLFDWLRQV %\ FF
LQVLIKWY WKH VWXG\ FRQWULEXWHYV WR D FOHDMHBUFKQGH !
GLUHFWLRQV LQ WKH ILHOG

H\ZRUBWWLILFLDO ,QWHOOLJHQFH ODFKLQH /HDUQLQJ 'HHS
 QWURGXFWLRQ

$UWLILFLDO ,QWHOOLJHQFH $, ZLWK LWV LQWURBXFWWRQ D
DO KDV GHPRQVWUDWHG D WUDQVIRUPDWLYH LPSDFW DF
WHFKQRORJ\ VFLHQFH PHGLFLQH HG XrDWLBDMRMGG HQYF D8

$, IXQFWLRQV DV DQ XPEUHOOD WHUP HQFRPSDVVLQJ YD!
0/ 'HHS /HDUQLQJ '/ DQG *HQ$WMRVHYWH BD® OB, ZKLFK KD
GUDZQ LQFUHDVLQJ VFKRODUO\ LQWHUHVW LQ WRXULVP DC
HFRV\WVWHP WKH LPSOHPHQWDWLRQ RI $, WHFKQRORJLHV LQ
RQ PXOWLSOH OHYHOV IREXWDMNNROGIRDYDIBFBR®NVNQJIRSH
HPSOR\HHV FRQVXPHUV SROLF\PDRBOYKDQG ¥YOOBW] GHVWLC
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,Q WKLY FRQWH[W WKH OLWHUDWXUH XQGHUVFRUHV WKH H[S
UDQJLQJ IURP FKDWERWY DQG URERW L FBWIWWRH QLW WKID@L D RISV
FOXVWHULQJ FODVVLILFDWLRIHVWIRIGNVFWLFHE BEHES\QW/HBVQQ
LQFUHDVLQJO\ SURPLQHQW L' @ EDRSS\DHL K G WIARHOR IQ\GP VWHAN/\HHD WHHF
DSSOLFDWLRQV $, UHVHDUFK LQ WRXULVP FDQ DOVR EH DC
WHFKQRORJLHVY WHFKQRORJ\ DFFHSWDQFH FRQVXPHU SHU
PXOWLGLVFLSOLQDU\ SHURS Bl FW\ DID7R® LW & LLYPHSIDFW D S SU R D F
$, V FDSDFLW\ WR GULYH LQQRYDWLRQ SHUVRQDOL]DWLRQ
YDOXH FBDLED 6RXVD HW DO

$, UHVHDUFK LQ WRXULVP KDV HYROYHG RYHU WLPH DQG FDQ
LQLWLDO SKDVH ZDV FKDUDFWHUL]JHG E\ D IRFXV RQ PHWKRG
$, WHFKQLTXHV VXFK DV QHXUDO HFHWLZRQE N\WUHKMM\IRR JILRFU HI
RSWLPL]DWLRQ 7KH H[SORUDWRU\ SKDVH EURDGHQHG WKL\
HQDEOHG SUHGLFWLYH V\VWHPV DQG DSSOLFDWLRQV DLPHC
GHYHORSPHQW SKDVHWRHF&ZOHEIDWEHHEP GXKUZIQOWQHVVHG D VXU
FHQWHUHG RQ LQWHOOLJHQW UHFRPPHQGDWLRQ V\VWHPV ¢
SRZHUHG E\ JHQRQDWWYBY KLY HYROXWLRQ UHIOHFWYV DQ LC
GLILWDO WUDQVIRUPDWLRQ DQG LQQRYDWLRQ ZLWKLQ WKH \

%H\RQG LWV HYROXWLRQ $, UHVHDUFK LQ WRXULVP KDV DO
ZLGH UDQJH RI VXEMHFW DUHDV DQG DSSOLFDWLRQ GRPDLQV
DUUD\ RI VWXGLHV DFURVV GLIIHUHQWD GLRWP\D @Y. @ QWVRXQ E |
6LYDWKDQXHVHDUFKHG WK IEIDGRSWKBWERWY LQ WRXULVP DG
6DSXWUD HW@MURGXFHG D W\SRORJ\ RI VHUYLFH URERWV W
FRQWH[WV ([SDQGLQJIJIDWUY H WLODWPQQHR SWKH LQWHJUDWLRQ
DQG $, LQ VKDSLQJ WKH GLJLWDX® RLD QH[\8OIRIHH 8 | WKRHX UR.§'® L DI
$, JHQHUDWHG FRQWHQW RQ WRXULVP PODDNHIQRIURW UG WGE J L
YDOXDEOH LQVLJKWY LQWR WKH XWLOL]DWLIFRQHRI EQJ GDWD
H[DPLQHG FRQVXPHU DFFHSWDQFHGRILL G QDQFERBWRF FK\VMWHH © ¥

,Q SDUDOOHO RWKHU VFKRODUV KDYH IRFXVHG RQ WKH IRUH
&ODYHULD HW[DPLQHG KRZ $, WRROV FRQWULEXWH WR WKH
HPSKDVL]LQJ VIVWHP LQWHOOLJHQFH DQG GHVWLQDWLRQ RS
*DMGRA&tN ODUH[ISORUHG $, WRROV IRU VPDWUD.KVR¥XVYKVP GHY
RIIHUHG D FRQFHSWXDO IUDPHZRUN IRU WKH LQWHJUDWLRQ
VWXGLHY FROOHFWLYHO\ GHPRQVWUDWH WKH PXOWLGLPHC
XQGHUVFRULQJ LWV PHWKRGRORJLFDO GHIY® IEHLVQ\ O QB JRKE)
WKLV ERG\ Rl OLWHUDWXUH UHIOHFWV B RQGDWKP W QG FHY D
FRPSUHKHQVLYH PDSSLQJ DQG FULWLFDO V\QWKHVLV 7KL\
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VI\VWHPDWLFDOO\ LGHQWLI\LQJ PDMRU WUHQGV UHVHDUFK F
UHODWHG WRXULVP VFEKRODUVKLS

%XLOGLQJ RQ WKLV IRXQGDWLRQ WKH SUHVHQW VWXG\ HPS
LOYHVWLIJDWH WKH DFDGHPLF ODQGVFDSH RI $, LQ WRXUL)
GRPLQDQW WKHPHVY DQG HPHUJLQJ WKHHBXGWU MQW \VE REXRBN BQ
DQG SURYLGH JXLGDQFH IRUGIXWXOQHWFKROIRUPDVELRQ $Q W
DQG WUDYHO

OHWKRGRORJ\

'LWKLQ WKH VEFRSH Rl WKLV FRPSUHKHQVLYH UHVHDUFK VWXG
WKDW H[DPLQH WKH UHODWLRQVKLS EHWZHHQ DUWLILELDO
KRVSLWDOLW\ ZHUH WKRURXJKO\ DQDODVHG ZHKH WEREQQRMW
HYDOXDWHG WKURXJK WKH DSSOLFDWLR®LED DR E HRQLAP B @D
ZKLFK LV UHFRJQL]HG DV D VI\VWHPDWLE PHWKRGRORJ\ HP:
H[SORUH D VSHFLILF V> HEMHFRW¥ RRSBRVPDQD DORHUHOHYDQW S
HITHFWLYHO\ GHWHUPLQH VLJQLILFDQW UHVHDUFK FRQWULE
ILHOG DQG VKRZV WKH LQWHUFR Q/&HF VS RQIVF BAK DRVQ HR L WWK [
DSSURDAK ZLWQHVVHG D VLJQLILFDQW LQFUHDVH LQ SRSXC
DGYDQFHPHQWY LQ VRSKLVWLFDWHG GDWDEDVHV DQG FRP:
DFDGHPLF OMKQ8VFDBWLFXODU PHWKRG RI DQDOQWM B ISIRRYH V
ZKHQ LW FRPHV WR VHDUFKLQJ ELJ TXDQWLWLHV RI XQVWUX
RI VXFK GDWD WKH WUDENLQJ Rl WKH SURJUHVVLYH HYROXW
WLPH DQG WKH HIITHFWLYHKOWYRD RYWWRRBVRDWKHIKBLIKW F
WKHLU SXEOLFDWLRQ

,Q WKLV UH&HDIB®RN DEPNWH ZDV VHOHFWHG DV WKH SULPDU\
DFDGHPLF SXEOLFDWLRQV GXH WR LWW ¥IRPSUG KOH-QWH.Y IHWHER
DGYDQFHG ILOWHULQJ FDSDELOLWLHYVY 6FRSXV SURYHG H[FI
VWXGLHV IRFXVLQJ RQ DUWLILFLDO LQWHOOLJHQFH LQ WRXU
TXDoLw\ GDWDVHW D FDUHIXO VHDUFK VWUDWHJ\ ZDV HPSO
LQFOXVLRQOERLWIHKMILDPFRSH WR MWRXWQRRVSIEFWRKLIWUDYHO’
H[SOLFLWO\ VWDWHG LQ WKHLU WLWOHYVSHIKLFIKFDEXERZLHF G WR B
UHOHYDQW WR WKH ILHOG ,Q DGGLWLRQ WKH VHDUFK FULW
WKDW IHDWXUHG WKB NEWHROUGVNIHQBWLILEHMHS OHDUQLQJ

JHQHUDWLYH DUWLILFLDO LQWHOOLJHQFH ZLWKLQ WKHLU W

7KLY PHWKRGRORJLFDO VWEHOIURDHFE& HQYWUWGYBWRRQUO\ GL
VXUURXQGLQJ WKH XVH DQG LPSOLFDWLRQV RI $, WHFKQROR
REMHFWLYH ZDV WR FDSWXUH QRW RQO\ WKH EUHDGWK EXW
WHFKQRORJLHV E\KIFROHAWJIJDRG KLUHFWO\ UHOHYDQW VW
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FRPSULVLGBIIXEOLFRYVYRWVWWLQJ RI DUWLFOHYV ERRNV DQG
D UREXVW ERG\ RI OLWHUDWXUH WKDW KDV HPHUJHG RYHU W
DQG GLYHUVLILFDWLRQ RI $, DSSOLFDWLRQV LQ WKHVH VHFW

7R DQDO\]H DQG YLVXDOL]H WKH FROZ6HRWN AR XHDOMWD EW KK W\G
VRIWZDUH WRRO ZLGHO\ UHFRJQL]JHG IRU LWV HIIHFWLYHQH
JHQHUDWLQGEIDQHW 2ZRWNXDO PDSV 7KLV WRRO IDFLOLWDWHG
RFFXUUHQFHV WKHPDWLF GrIOQXNNDNHYYVD BDRXE) IVORNHH O B WRIW K D B G
UHVXOW WKH DQDO\VLV RIIHUV D FOHDU RYHUYLHZ RI WKH G
VWUXFWXUDO SDWVRH WDQWHRAUD WIXQU MBWRIY BRGY WRXULVP DQG K
RI 6FRSXVIV SRZHUIXO VHDUFK LQIUDVWUXFWXUH DQG 926Y
FRPSUHKHQVLYH DQG V\VWHPDWLF H[SORUDWLRQ RI WKH DFD

SHVXOWYV

7KH ELEOLRPHWULF DQDO\VLY WKRURXJKO\ GHVFULEHV D YDL
IDVFLQDWLQJ LQWHUVHFWLRQ RI WKH UDSLGO\ DGYDQFLQJ
WKHUHE\ KLIJKOLJKWLQJ DQG HP S\WKDM VLY H @ KHHERG BB RV LB\
VKDSLQJ DQG WUDQVIRUPLQJ WKH G\TKIP LIFG/GR QUK HJ HL R IBKKHV/GV L
DQDO\VLY FOHDUO\ LQGLFDWH D VLIJQLILFDQW DQG JURZLQJ I
DUWLILFLDFOH L QMH®EOILQAQXGH DUHDV VXFK DV PDFKLQH OHD!I
DXWRPDWLRQ DQG SUHGLFWLYH DQDO\WLFV WKHUHE\ UHYH
ORUHRYHU WKH UHFHQW HPHUJHQFH RI QHZ BIUHDG/ R @ZHRWINW L
$, EXW DOVR WKH FULVLV PDQDJHPHQW OHYHUDJLQJ $, VWU
H[SDQGLQJ LWV KRUL]JRQV IDU EH\RQG WUDGLWLRQDO DSS
LQFUHDVLQJO\ LQWHJUDWLQS MRWGH VOFEDW 8 1 QED A.Q\Q RF ®RULY
WUDQVIRUPDWLYH DQG H[FLWLQJ WHFKQRORKH WIDOWN AR QL
NH\ZRUGV REVHUYHG GXULQJ WKLV UHVHDUFK VHUYHV WR |
LOQOWHUFRQQHFWHBUSRWKZIHVHRIUFK DUHDV WKXV UHIOHFWL
WHFKQRORJLFDO DGYDQNRROYQWY B[EEH PWKHVHRBY RI FRQVXP
FRPSHWLWLYBIFBIGGPIDUWNHW HQYLURQPHQW

,Q WKH QH[W SDUW RI WKLV FRPSUHKHQVLYH DQDO\VLV ZH ZlI
YLIXUH LQ GHWDLO DQG V\VWHPDWLFDOO\ VXPPDUL]H WKtF
FRQWULEXWLRQV WR WKH H[LONVIQY JDMLGN G UIDPX B H LLHD & KU VV M
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JLIXUBRROXVWHU 0DS

%OXH &0XVWHU $, &KDWERWV DQG 6HUYLFH 5RERWV LQ 7R)

7KLV FOXVWHU IRFXVHW IRYH @ KHH WRLFH RVHFEKQRORJLHV LQF
URERWVY DQG YLUWXDO DVVLVWDQWY LQ WRXULVP D
DOQWKURSRPRUSKHAWWRPHU BRVGVAKEGRORJI\ REFKGSMWHKQFHHVHL
RQ KRZ FRQVXPHUV SHUFHIGUH DG \L\YWHHP N A®KHFWMRGY R RU H
DSSHDUV LQGLFDWLQJ VWXGLHY RQ FXVWRPHU SRYMDWGVID|
VHUYLFHV IDLO WR PHHW H[SHFWDWLRQV )RU H[DPSOH KRW
JXHVW H[SHULHQFHVY DQG VWUHDPOLQH RSHUDWLRQYV

5HG &OXVWHU 6HQWLPHQW $QDO\VLYV 2QOLQH 5HYLHZV DQG

7KLV FOXVWHU WHIYORMLYPHAQ DEUHRGE) O\WB ¥ QW RILYQFLDO PHGLD
UHIOHFWLQJ VWXGLHV WKDW XVH $, WR DQDO\]H FRQVXPHU I}

KRVSLWDOLW)\ LQGXVWQVWD\ARGYS$GYER @BEH VW D XXD QMW W

WKDW UHVHDUFK LQ WKLV G RPDQUIW A % HRRQOW HAW ROR P \U W V
VRFLDO QHWZRUNV &XH' LOQEQGEVNEBRWHRI WKDW $, ZDV OHYHIL
FRQVXPHU VHQWLPHQW@)XOUL® E MKDHS § R R G 8 GAKDIQWD/O\]LQJ 7ULS
UHYLHZV WR SUHGLFW FXVWRPHU VDWLVIDFWLRQ DQG UHFRP

*UHHQ &O0OXVWHU ODFKLQH /HDUQLQJ %LJ 'DWD DQG )RUHFD
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7KLV FOXVWHU UHSUHVH®WRK L$Q HD O$HRUAPIENLIR@EI L&D W D
SDUWLFXODUO\ LQ SUHGREKWIL\DP GHIRHDIEEA) MAUAGKEWWD QD JHP H (
DOQBRXULVW DRELNFDAEWINHFLDO QHXDDG RPH WARBQW VKRUW
WHUP PHPRIUHVW WKDW DGYDQFHG PDFKLQH OHDUQLQJ PRGH
WRXULVP 7KLV UHVHDUFK LV FUXFLDO IRU GHVWLQDWLRQ S
PDQDJHPHSREH®HG UHYHQXH PDQDUHGHRWL. YIVRRAWPHO RFFXS
DGMXVWLQJ URRP SULFHV G\QDPLFDOO\

<HOORZ &0XVWHU *HQHUDO $, &RQFHSWV 5RERWLFV DQG W

7KLV  FOXVWHU LV FHQWHUHGHODWRIQ GW FESIBADAG HIW © B X (
LQWHO QIRERMFYY L FH DXWRPQBQRQDWLYH 7K$H, SUHVHQFH
RPHWDWAXUMHVWY DQ HP H U QLY HQWYH WHWD © QBRI X K Q\RFO RIS H U
DFFHSWDQMS SHRIBHO LQ WKLV FOXVWHU LQGLFDWLQJ UHVH
EHKDYLRUDO UHV EPYWIGVLWRRYD®/ ISRQV 9LUWXDO UHDOLW\

$, WKDW DOORZ XVHUV WR H[SORUH GHVWLQDWLRQV EHIRUH

3XUSOH &0XVWHU 6PDUW 7RXULVP R7 DQG 'LIJLWDO 7UDQVI

7KLV FOXVWHU IRFXPBV\RQWKBEKWOROHR RELGREWORQUDQVIRUP
DOMBWVRX UL/ PUHVKDSLQJ WKH WRXULVP LQWKUWHW RIH7KDE
,R7ZVXJIJHVWYV UHVHDUFK LQWR LQWHUFRQQHFWHG GHYLFHV \
SRZHUHG UHFRPPHQGDWLRQ V\VWHPV DQG VPDUWGUMNHIS SO
VPDUW FLW\ DSSOLFDW.IPRHQ ¥ HSUWWRYQLIEQ [O] B GGUDMID. RIQY EBNREG R (
SUHIHUHQFHYV

URZQ &OXVWHU $, DQG WKH 6KDULQJ (FRQRP\

7KLV VPDOOHU EXW VLJQLILFDQW ¥R BV WU HERIGRE BIKWAR .8 V
VXFKsDWESEHGLFIMMREULVP GHPDQG7KRWHERDVYMNVQIV VWXGLHV
KRZ $, LV XVHG WRVRISMU FOLHARPHIREDWLRQ SODWIRUPV SUHG
XVHU H[SHUEBQHRBVSWLFLQJ PRGHOV RQ $LUEQE WKDW G\QDP
RQ GHPDQG DQG FRFSHWLWRU DQDO\V

7KH PDS )LJXUH LOOXVWUDWHY WKDW $, LQ WRXULVP UHV
IURP FRQVXPHU LQW HWRLNWMOR W HAKKR BRILHY WR SUHGLFV
WUDQVIRUPDWLRQ DQG VXVWDLQDEO & DR XUV \DRQ GQRBVALKOLVDHY
GRPLQDWHLYBPWPDDSSURDFKHYV HPHWDRYHUVRS UF\D OWU MW LW KHS,
PDQDJHPHQW @QGWKDWH WKH HYROYLQJ ODQGVFDSH RI $, DSSH

&RQFOXVLRQ

7KLY ELEOLRPHWULF DQDO\VLV SURYLGHV D FRPSUHKHQ
EHWZIHHWQLILFLDO LOQWHOOLJKQFKO BIKWQQGIWNRNUINYHDUFK WL
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WKHPHY LQ WKH ILHOBFFXH HGIRERPBSEFBH®BWOIG WHIFW QR O
SDUWLPREGRU®N OHDUQLQJ 0/ GHHS OHDUQLQJ '/ VHQWL
DXWRPDWRRIK JDLQHG VLJQLILFDQW WUDFWLRQ LQ WRXULVP
DSSOLHG WR YDULRXV DVSHFWXVRIRRHKY VBGXVFHU\GHOBQXKG
PDUNHWLQJ DQDO\WLFV DQG RSHUDWLRQDO HIILFLHQF\

2QH Rl WKH PRVW SURPLQHQW WKHPHURIOGGHBWBILHG HQKWR
FXVWRPHU LQWHUDRUWGL\R QAKEBRWE R W VHUYLFH URERWV

WHFKQRORJ\ DEXFHFHWHQWKDW UHVHDUFKHUV DUBRAHWMHIGF X O
VHUYLFHV DUH SHUFHLYHG E\ FRQVXPHUV DQG KRZ WKHVH Wt
7KH SUHVIPQMHK BRSRP PWSE LWH\ WHUP LQGLFDWHYV D JURZLQJ
SRZHUHG LQWHUDFVLRGV PRULAK KEBRBDOORPXHQFHXVW DQG V
$QRWKHU FULWLRDME WIK$HPBQY BMKHGDWD IRU SUHGLFWLYH |
PDNLQURQFHSWRXWNHP GHPDQG IRUHFDVWLQJ UHYHQXH PD
DQG PDFKLQH KOHBROQLIQW KRZ $, LV EHLQJ XVHG WR RSWLP
OHYHUDSIRZHWHG SUHGLFWLYH PRGHOV WRXULVP EXVLQHVYV
PDQDJH G\QDPLF SULFLQJ VWUDWHJLHY DQG DOORFDWH UHV

7KH URMRFIRDO PHGLD DQG VIHWQ /VQ ¥ R @NVNBIQ DOWR \RI IRFXV LQ
FRQQHFWLRQRQBEHYWHEHHMHYLHZY VRFLDO PHGHM®SK DQIG]HGKHRIZS
$, LV LQFUHDVLQJO\ EHLQJ XWLOL]JHG WR DQDO\]H FXVWRPH
SHUVRQDOL]H PDUNHWLQJ HUIRSS$\B Y L 3R D \D GO VIIKFKNB 2D O U
LQ LQIOXHQFLQJ WUDYBOHYUH@HVHQMRPWHQMQB@BDO\VLY KHOS\
FRQVXPHU SUHIHUHQAMV IDQU& WPERBG LWWHEH USR8 UWH Q BID RO \$
VXVWDLQDEOH WRXULVP DIOG DVPGUWWHOWRBKQILVPDUHD 7
EHWZNNQWDLQDELOLW\ VPDUW WRXULVPVXDIHY WVWRBO@R D,
EHLQJ H[SORUHG DV D WRRO WR HQKDQFH VXVWDHQBEDH WR:
HIILFLHQW UHVRXUFH PDQDJHPHQW VPDUMW LGRGWLQDRXRIQ
UHFRPPHQ®DWHR®@XH SRWHQWLDO WR PLQLPL]H HQYLURQP
RSHUDWLRQDO HIILFLHQF\

2YHUDOO WKH ILQGISQJIW VERE XKXWWKDWWHFKQRORJLFDO I
IXQGDPHQWDO VKLIW LQ KRIZQWRMBLBAMD RS HDXDWRPWWLRQ Pl
IRUHFDVWLQJ DQG FRQVXWRHIH HIQJBUHRHQWY QXPHURXV R
HIILFLHQF\ DQG LQQRYDWLW@ X ¥WD GIOVKQFHD\O FIRQIV\WE B UW W L R
DGRSWHRQLQ LPSRUWDQW DUHDV IRU IXUWKHU LQYHVWLJDWI

%DVHG RQ WKH FXUUHQW WUHQGYV LGHQWLILHG LQ WKLV DQD
VXJIJHVWHG 2QH FULWLFDO DUHD LV WKH HWKLFDO FRQVL(
FRQVXPHU WUXVW SULYDF\ FRQFHFKQAD D DG OXKH R BHWKKLH. D &
GULYHQ VHUYLFHV LQ WRXULVP $GGLWLRQDOO\ $,1V UROH L
IRU IXUWKHU H[SORUDWLRQ SDUWLFXODUO\ LQ RSWLPL]LQJ

246



7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

DQG UHGXFLQJ HQYLURQPHQWDO IRRWSULQWY $QRWKHU SU]
RI'$, ZLWK HPHUJLQJ WHFKQRORJLHV VXFK DV WKH PHWDYHU)
,R7 DV WKHLU FRPELQHG HIIHFWNVQRQDWUB®H ®A8H[HDFHIUHG Q
$,1V SRWHQWLDO LQ FULVLV PDQDJHPHQW L QF OXGIODIWHBY |
FULVHV VXFK DV SDQGHPLFV DQG QDWXUDO GLVDVWHUV ZD
SUDFWLFDO LPB\OLBDWHERMWXUDO DQG UHJLRQDO GLIIHUHQF
LPSRUWDQW DUHD IRU FRPSDUDWLYH VWXGLHV DV YDU\LQJ
GLIIHUHQW GHPRJUDSKLFV FRXOG VKDSH WKH VXFEH$W DQG
$, FRQWLQXHYVY WR HYROYH LWV UROH LQ WKH WRXULVP LQGX
QHZ RSSRUWXQLWLHY DQG FKDOOHQJHV 7R IXOO\ KDUQHVV §
LQWHUGLVFLSOLQDU\ DSSURMPF® DLCOWVDHIFHPWM IQWIVWH MKKQ R QRL J
EHKDYLRU DQG SROLF\ IUDPHZRUNYV

SHIHUHQFHYV

$ORP O = 7DKD 7 0 <DNRSFLF & :HVWEHUJ 6 6LGLNH
(VVHQ % & $Z2ZDO $ $ 6 SVDRWKHIW VXUYHBH\VRMDPWHHS (
WKHRU\ DQG DUFKIWHFWNRENVFYV ,Q62RW]HUODQ®BV XH

KWWSV GRL RUJ HOHFWURQLFV
&DVWIDAUWRQH] , HXHQRUHV3XPMIQWH 6 OHyQILowW i $,

LQ KLJKHU HGXFDWLRQ D V)URBWRWUN QQWBXBBAWURQUHYLH?
&ODYHULD 2 ORQWH ( 7RUUD 6 $ QHZ IRUHFDVW

LOQGXVVDWHUQDWLRQDO -RXUQDO RI &RQWHPSRUDU\ +RV
KWWSV GRL RUJ ,-&+0

'RERUMHK = +HPPLQJWRQ 1 'RERUMHK 0 .DVDERY 1

VIVWHPDWLF UHYLHZ RI PHWKRGY DQG DSBOHBERWWRAQDRQ KRX

&RQWHPSRUDU\ +RVSLWD O LKW W BQ D JGPIH Q WJ -&+0

(OLVD 6RXVD $ 3DLV 6 6RILD 9LDQD $ $SSOLFDV

7RXULVP DQG +RVSLWDOLW)\ $ 6ANRPVARDAV L R WIHAHLUD VKW B REUHN
KWWSV GRL RUJ B

*DMGRAtN 7 ODUFLA 0 $UWLILFLDO LQWHOOLJHQFH

$GYDQFHV LQ ,QWHOOLJHQW 6\WW\NWBV DGRLE&RPEXWLQJ
B

*R + .DQJ O 6XK 6 % & ODFKLQH OHDUQLQJ RI UR
LQWHUDFWLYH WHFKQRORJ\ BFXMSWIIRKGILREGH OH YLLA$D
KWWSV GRL RUJ 75

.DXU + 6KDUPD 6 *MOMULDWEQJ WKH 'LJLWDO /DQGVFDSH
RI 6RFLDO OHGLD DQG $UWLILFLDO ,QWHO®IJHQFH $, L
KWWSV GRL RUJ FK
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.0000KDQ 5 <OOPD] O $SUWLILFLDO LQWHOOLJHQFH
KRVSLWDOLW\(UER\GXVWIWLYHUVLWHVL 6RV\DO %LOLPOHU
KWWSV GRL RUJ HUXVRVELOGHU

.RQJ + :DQJ . 4L X &KHXQJ & %X 1 \HDUV RI
UHVHDUFK UHODWLQJ WR WKH KRY WSHWODWWROQDRG VRXXIQID/A R
+RVSLWDOLW)\ 6RQ D JHPWHWOQIH KWWSV GRL RUJ ,-&+0

opuLDQL O %LJ 'DWD DQG DQDO\WLFV LQ WRXULVP D
TRXULVP 5HYLKXZWSV GRL RUJ 75

3LOODL 5 6LYDWKDQX % EDVHG $EHRBWERWVRIRY, KRVSLWE
,QWHUQDWLRQDO -RXUQDO RI  &RQWHPSRUDU\ +RVSL
KWWSV GRL RUJ -&+0

6DSXWUD ) ( %XKDOLV ' $XIXVW\Q 0 0 0D UEDQY/IRA/ 6
DUWLILFLDO LQWHOOLJHQFH $, URERWRXWQBDROR W R Y SHRAX
7JRXULVP 7THFKQRQRJ\ KWWSV GRL RUJ 77

7VDLK 5 + +tVX & & $UWLILFLDO LQWHOOLJHQFH LQ
SURFHHGLQJV RI WKH QWHUQDWLRQDO &RQIHMHFEHRQ (OHF

7TXRPL % *HQHUDWHG &RQWHQW &UHDWLYH )UHHODQFH :F
ODUNHBAWIQJIJHU 3URFHHGLQJV LQ MMWNWNBDHVGRIOBUFRQRPLFV
B

SNSDEL ' & $VODP % .DUMDOXRWR + &KDWERW
FRQFHSWXDO HBPRERWW LIRUQVLIQFLDO ,QWHOOLJHQFH DQG 6l
7RXULVP DQG +HRWV\&ISW D AR\ RUJ
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$,3RZHUHG &XVWRPHU 3XUFKDVtQJ 'HFH\VOBW H & YIHRAMR UIVW R
7XUNtVK $tUOtQH ODUNHW

OXVWDID IXUNDQ DWHYV
WRXUQHPRXWK 8QLYHUVLW\ 8QLWHG .LQJGRP

$EVWUDFW

SXUSRMH YV TXDQWLWDWLYH VWXG\ HUBDIRIBMNG KIRDZ W R WAH FDKQQ
LQIOXHQFH FXVWRPHU SXUFKDVLQJ GHFLVLRQV LQ WKH 7XUN

'HVLJQ OHWKRGROBWLPIIURDBEK RQOLQH VXUYH\ RI UHVSR
FRUUHODWLRQ DQG UHJUHVVLRQ DQDO\VHV WRi GMIHW MWGW DR W8I
SRVLWLYHO\ LPSDFW SXUFKDVLQJ GHFLVLRQV DQG + $, |
SHVXOMWXOWY LQGLFDWH D VWURQUBERVYWWGY HD BWBHFWR @ | |
GHFLVLRQV S ZKLOH LQFUHDVHG $, H[SRVXUH VLJIQ
UHODWLRQVKLS LQSWHUDFWLRQ

2ULJLQDOLMKHIDWXB\ FRQWULEXWHY WR WKH OLWHUDWXUH E
H[SRVXUH ZLWKLQ WKH FRQWH[W Rl DLUOLQH PDUNHWLQJ S
DQG FXVWRPHU HQJDJHPHQW LQ D UDSLGO\ HYROYLQJ WHFKC

_H\ZRUGYV
$UWLILFLDO ,QWHOOLJHQFH 3XUFKDVLQJ 'HFLVLRQV $LUO
(QJDIJHPHQW

,QWURGXFWtRQ

,Q WRGD\TV GtJtWDO HUD DUWLtItFtDO tQWHOOtJHQFH $, KD
tQWHUDFWtRQV DFURVV tQGXVWUtHV 7KH DtUOtQH PDUNHW
FXVWRPHU H[SHFWDWtRQV VWDQGHN QRYPMQARQW VREMWDQWG
UHFRJQt]JHG EHQHItWY D QRWDEOH JDS H[tVWVODW K Q GIIDE W
DORQJ ZtWK YDU\tQJ GHJUHHV Rl FRQVXPHU H[SRVXUH WR $,
DQG ,0tHYDtVWD 6WDW7KtV VWXG\ DGGUHVVHV WKtV JDS E\ H]J
FXVWRPHUP®MEQIIBQRFHVVHY tQ WKH 7XUNtVK DtUOtQH PDUN!

7KH UHVHDUFK SUREOHP FHQWHUV RQ WKH GXDO tPSDFW RI
SUtFtQJ DQG $, HI[SRVXUH tQ GUtYtQJ FRQVXPHU EHKDYtRU

DQDO\|JHG WHFKQRORJtFDO FDSDEKRPNMVHWDEQ HW DBU FXV
DGRSWtRQ RI GtJtWDO WRROV &KHQJ DQG -tDQJ IHZ KD
7TKH VWXG\{V REMHFWtYHVY DUH WR UDH\OVEHW N GWIHOHF VB RWHF RVQt K
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GHFtVtRQV HIDPtQH WKH PRGHUDWtQJ UROH RI $, H[SRVXI
H[tVWtQJ OtWHUDWXUH WR tGHQWtI\ QRYHO FRQWUtEXWtRQV

7KH K\SRWKHVHV DUH DV IROORZV

+ $, WHHFRDWHG IDFWRUV KDYH D SRVIMRZHDOG MXVYQtRFBQW
SXUFKBWRIYtRQV

+ $, H[SRVXUH SRVtWtYHO\ PRGHUDOMDHWHG KB RWRIDFMWR R $X WF
GHFtVtRQV

7TKHVH SURSRVtWtRQV IRUP WKH EDVtV RI WKH UHVHDUFK PI
VXEPtVVtRQ DQG DUH WHVWHG WKURXJK UREXVW TXDQWtWDW

7TDEOH 5HVSRQGHQWY "HPRJUDSKUOFV Q

TRWDO 3DUWLFLSDQWYV

*HQGHU
ODOH
JHPDOH
ODULDO 6WDWXV
ODUULHG
6LQJOH
$JH UDQJH

DQG EHORZ

DQG DERYH
$FDGHPLF '"HJUHH
'LSORPD
%6 F
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06F
3KG
1IDWLRQDOLW)
7 UNL\H
8QLWHG .LQJGRP
2WKHUYV
$QQXDO /HYHO ,QFRPH &XlL
7/ DQG EHORZ
71
7/ DQG DERYH
<HDUV RI ([SHULHQFH
\HDU DQG OHVYV

\HDUV DQG PRUH

7TDEOH SUHVHQWY WKH GHPRJUDSKOF EUHDNGRZQ RI WKH \
&RUWHYV

OHWKRGRORJ\

$ TXDQWtWDWtYH UHVHDUFK GHVtJQ ZDV tPSOHPHQWHG WR
SHUFHSWtRQV UHJDUGtQJ $, tQ DtUOtQH VHUYtFHV $Q RQOtC
YDOtGDWHG tWHPV /HH &RUWHYV V MRSHLS WQIHHY GZD W I
SRZHUHG IHDWXUHV DQG SXUFKDVtQJ EHKDYtRUV 7KH VDPS
DGHTXDWH VWDWtVWtFDO SRZHU WR JHQHUDOt]H WKH 1tQGtQ.

7KH VXUYH\ tQVWUXPHQW FRPSUtVHG D WRWDO RI TXHVWtR

'HPRJUDSKXHWWtRQV RQ JHQGHU DJH PDUtWDO VWDWX\
DQQXDO tQFRPH tQ 7XUNtVK /tUD DQG \HDUV RI H[SHUtH

$, THEKKODWHG )DFWRHWRYV $HDVXUtQJ DVSHFWV VXFK DV F
FRPSHWHQFH RI FKDWERWY DQG WKH HIIHFWtYHQHVYV F
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WHFKQRORJ\ VtPSOtItHV DtUOtQH RSHUDWtRQV E\ HQKDC
FDSWXUHGSRQW Ift\H HUW VFDOH 6WURQJO\ 'tVDJUHH WR ¢

$, ([SRVXUH ,WHPV DVVHVVtQJ WKH IUHTXHGRZRUHGWH
GHYtFHVY DQG WKH OHYHO RI IDPtOtDUtW\ ZtWK $, tQ GDt
VKRSStQJ"

SXUFKDVtQJ "HFtYXRHYWtRQV IJDXJtQJ WKH SRMHOHKR K& DRV
DSSV WR ERRN DtUOtQH WtFNHWV H J 3 DPSRDHUEE WR
FKDW DSSV’

7KH VXUYH\ ZDV GtVWUtEXWHG RQOtQH WR UHVSRQGHQW?
JHQHUDOt]tQJ 1tQGtQJV WR WKH EURDGHU 7XUNtVK PDUNHW
VWDWtVWtFV 3HDUVRQ FRUUHODWtRQ D@ HAMHYUMHYEtRRGHY
HITHFWV (WKtFDO SURWRFROV ZHUH VWUtFWO\ REVHUYHG
FRQItGHQWIDOtW\ tQ OtQH ZtWK %RXUQHPRXWK 8QtYHUVtW\T\

7KH VXUYH\ tQVWUXPHQWCCIHDNEUBEGVSRWHFK J HDVH RI XVH
RI FKDWERWYVY DQG $, H[SRVXUH IUHTXHQF\ RI $Q YN\ DtFRW LRQ
VFDOH 'DWD ZHUH DQDO\]JHG XViRJ BRIVEHODM YRQV N Q & tWMILE
WR H[DPtQH ERWK GtUHFW DQG PRGHUDWHG HIIHFWV (WKtFD
SDUWtFtSDQW DQRQ\PtW\ DQG GDWD FRQItGHQWtDOtW\ tQ Otc

)GJIJXUH 7KH 3URSRVHG3RZRMWHG RXV$IRPHU 3XUFKDVOC
7KOGV 16JXUH EUGHIO\ 0OOXVWUDWHY W KH 6 R QYHKS WOXXMMCR UWD ¢
UQIOXHQFH SXUFKDV0UQJ GHFOVUORQV ZaWK $, H[SRVXUH PRGH

$UWLILFLDOE

1
1
i 7THFKHODWHGC $, ([SRV
5HODWLYH § *
J  $,SRZHUH
SHUFHLY + ¢ &EXVWRP
AW HOOI 3XUFKDV
,QWHUDF '"HFLVLR

JLIXUAKH 3URSRVHG IRGHOHBI SXVWRPHU 3XUFKDVLQJ 'F
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5HVXOWV

7KH GHVFUtSWtYH DQDO\VtV tQGtFDWHG WKDW UHVSRQGHQW

DGHSW DQG ODUJHO\ IURP 7XUNt\H 7KH 3HDUVRQ FRUUHO

UHODWtRQVKtSY DPRQJ $,7 $,( DQG 3' ¥ B5HJUBVVtRQ DQISE

FRQItUPHG WKBWDHVWGHFKFWRUV VtJQtItFDQWO\ GUBYH SXUFK
$GGtWtRQDOO\ WKH PRGHUDWtRQ DQDO\VtV GHPRQVWUI

WKH tPSDFWURIODWAMRKY RQ SXUFKDVtQJ GHFtVtRQV ZtWK D
S WKHUHE\ VXSSRUWtQJ + .DSODQ +DHQOHtQ

7TDEOBDUWLFLSDQW 5HVSRQVHV WR $, 7THFKQRORJ\ ([SRVXUH

4XHVWIRQV

$,7 $, WHFKQRORJ\ VtIPSOtItHV DtUOtQH RSHUL
6WURQJO\ 'tVDJUHH

"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

$,7 $, WHFKQRORJ\ RITHUV FRQYHQtHQFH tQ PlI
6WURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

$,7 $, WHFKQRORJ\ HODEOHV WUDYHOOHUTV W
WKHtU DtU WUDYHO
6WURQJO\ 'tVDJUHH
'tVDJUHH
1HXWUDO
$JUHH
BWURQJO\ $JUHH
7RWDOO\
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$,7 $, WHFKQRORJ\ SURYtGHV DFF N'$W M R FD SAt|
VHUYtFHV
6WURQJO\ 'tVDJUHH
"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH
7RWDOO\

$,7 , SHUFHtYH FKDWERWY DV FRPSHWHQW
BWURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

$,7 , ItQG FKDWERWYV WR EH VHQVtEOH
BWURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,7 , FRQVtIGHU FKDWERWY WR EH NQRZOHGJH
BWURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,7 , DP PRUH OtNHO\ WR PDNH D SXUFKDVH
VDOHVSHUVRQ

BWURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\
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$,7 , SUHIHU WKH H[SHUtHQFH Rl SXUFKDVtQJ
6WURQJO\ 'tVDJUHH

"tVDJUHH

1IHXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,7 , WU\ WR DYRtG 0D\, KHOS \RX TXHVWtR
6WURQJO\ 'tVDJUHH

"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,( , RIWHQ tQWBRDRWHGVGKI $tFHV RU VHUYtF
6WURQJO\ 'tVDJUHH

"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,( , DP IDPtOtDU ZtWK $, WHFKQRORJ\ tQ P\ G
6WURQJO\ 'tVDJUHH

"tVDJUHH

1HXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,( , IUHTXHQWO\ XVH $, IRU VKRSStQJ
6WURQJO\ 'tVDJUHH

"tVDJUHH

1IHXWUDO

$JUHH

6WURQJO\ $JUHH

7RWDOO\

$,( , DP OtNHO\ WR ERRN Dt S®ZHU WGFRNKDW DV
6WURQJO\ 'tVDJUHH

"tVDJUHH

1IHXWUDO
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$JUHH
6WURQJO\ $JUHH
7TRWDOO\

3' , DP FRQVtGHUtQJ WKH SUREDEtOtW\ BRBK
FKDW DSSV

6WURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

3' , DP ZtOOtQJ WR PDNH |OSRAM ERR FCQW B &
6WURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

3' , H[SHFW BARZKUHG ,FKDW DSSV WR ERRN IO
6WURQJO\ 'tVDJUHH

'"tVDJUHH

1HXWUDO

$JUHH

BWURQJO\ $JUHH

7RWDOO\

7TDEOH SUHVHQWYV WKH GHWDUOOHG UHVSRQVH GUOVWUUGEXW
SXUFKDVOQJ GHFOVORQ GWHPV

TDEORUUHODWtRQ 5HSRUWYV

$,7 $,( 3'

$,7 3BHDUVRQ &RUUHODWtRQ
6t WDtOHG
$,( 3BHDUVRQ &RUUHODWtRQ
6t WDtOHG
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3' | 3BHDUVRQ &RUUHODWtRQ
6tJ WDtOHG

1RWH
7TDEOMKRZYVY WKH 3HDUVRQ FRUUHODWUORQ FRHIITGFGHQWY DPRQ

TDEOHHIJUHVVtRQ &RHIItFtHQWY IRU WKH 5HODWtRQVK't

8QVWDQGDUGt]H 6WG 6WDQGDUGt]IHG W 61J

ORGE (UURL %HWD

&RQ\

$,7

'HSHQGHQW 9DUGDEOH

7TDEOH GHWDOOV WKH UHJUHVVUORQ UHVXOWW@QW HEGDW &@/JR D
SXUFKDV0OQJ GHFUOVURQV
7TDEOHHIJUHVVtRQ &RHIItFtHQWY IRU WKH 5HODWtRQVKt

8QVWDQGDUGL]I 6WDQGD
&RHIILFLHQWY &RHIILFL

ORGHO % 6WG (U % \W 6LJ

&RQV)

$,(
D HSHQGHQW 9DULDEOH 3

7TDEOH SUHVHQWYV WKH UHJUHVVORQ DQDO\VOV IRU $, H[SRV:
7TDEOBRGHUDWtRQ (IIHFW IRU WKH ,QWHUDFWtRQ EHWZ}

&RHIItFtHQWYVD

ORGHO 8QVWDQGDUGt]H 6WDQGDL W 6tJ
&RHIItFtH
% 6WG (U %HWD
&RQV)
$,7
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$,7[$.(
D 'HSHQGHQW 9DUtDEOH 3'

7TDEOH Gavsob\V WKH PRGHUDWUORQ DQDO\ViV UHVXOWYV
PRGHUDWHYV WKHUHODAWHRI I FWREK RQ SXUFKDVOQJ GHFGOVQF

TDEOH\SRWKHVtV THVWtQJ 5HVXOWYV

+\SRWKHVtV &RHIItFtHQW SYDOXH "HFtVt

+ $, WHIFRDWHG IL
SRVtWtYH DQG VtJC

$,SRZHUHG FXVWRI 6XSSF
GHFtVtRQV

+ $, ([SRVXUH

PRGHUDWHV WKH t xsSE

UHODWHG |IDFWRUF
FXVWRPHU SXUFKD)

7TDEOH VXPPDUG]J]HV WKH K\SRWKHViV WHVWIQJ UHVXOWYV V

,PSOtFDWtRQV DQG +\SRWKHVtV 5HVXOWYV

7TKH 1tQGtQJV KDYH VtJQtItFDQW tPSOtFDWtRQV IRU ERWK WKF
+ XQGHUVFRUHV WKDW DtUOtQHY FDQ H[SHFW DQ tQFUHDVH t
EHFRPH PRUH VRSKtVWtFDWHG ®&RHPARXPGE U +IDRtDK O tUtKW VZ WVKKD
DPSOtItHV WKtV HIITHFW 7KtV VXJJHVWYVY WKDW DtUOtQHYV VKR>
DOVR IRFXV RQ tQFUHDVtQJ FRQVXPHU H[SRVXUH WKURXJK PI

7KH UHVHDUFK RXWFRPHV SURYtGH D VWUDWHJtF IUDPHZRUN
HQJDJHPHQW DQG IRVWHU OR\DOW\ WKURXJK WDUJHWHG $, D¢
FRQVXPHU H[SRVXUH DtUOtQHV FDQIHFUHQOWH' RBYHF 5 HGUHV(R @ B
WKDW GtITHUHQWtDWH WKHP tQ D FRPSHWtWtYH PDUNHW O
DFDGHPtF OtWHUDWXUH E\ RITHUtQJ HPStUtFDO HYtGHQFH RI
DWWUtEXWHY DQG FRQVXPHU EHKDYtRU
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&RQFOXVtRQ

7KtV VWXG\ FRQWUtEXWHYV VtJQtItFDQW tQVtJKWV tQWR WKH
UHODWHG IDFWRUV DQG FRQVXPHU H[SRVXUH tQ tQIOXHQFtQ.
PDUNHW 7KH HPStUtFDO HYtGHQFH FR @ItV VQRW DRQ OR EXY
RSHUDWtRQDO HIItFtHQFtHV EXW DOVR GtUHFWO\ DIIHFW FXV\
FRQVXPHU H[SRVXUH WR $, PDJQtItHV WKHVH HIIHFWV VXJJH
IUtHQGO\ tQWHWRRWQYYWR ERRYWHU FXVWRPHU HQJDJHPHQW

3UDFWtFDO tPSOtFDWtRQV tQFOXGH WKH QHHG IRU DtUOtQHYV
WKDW OHYHUDJH $, IRU SHUVRQDOt]JHG FXVWRPHU H[SHUtHQF
RI FRQWtQXRXV UHVHDUFK WR PR @W RUHMKQR B RB O @G tPCSDF
FRQWUtEXWtRQV WKH VWXG\ DFNQRZOHGJHV OtPtWDWtRQV )
SDYtQJ WKH ZD\ IRU IXWXUH UHVHDUFK WRXO\SRBDE PRRSIDW X

SHIHUHQFHYV
$SEWDVW\ 3HUVRQDOLVDWLRQ LQ > DO O NGI@ Q
$DNDVK $JIJDUZPGDFW RI 6RFLDO OHGLD RQ -ERQQOPHR | %
ODUNHWLQJ SsS

$QVKDUL HW'LDQWDO 7UDQVIRUPDWQR WQDWWLRGHDML QR XU QD (
SsS

$VKIDT HW PORZ ([SHULHQFH LQ $RKUIDI® RH @RQVXPHU 5HVH
Ss

%DNRYV '"HOODURHFWURQLF :RUG RI ORXWKRXQQWKOHR'ILJQWHB
&RPPHUFH SS

%HUH]LQD HWKMHO(IILFLHQF\ RI &KDWERWWHLWY XN VIR BBU HFPH
-RXUQDO SS

%HUJHU HW$DDQ ODUNHWLQD WBNHIMMWHI\QWHOOLIJHQFH 5HYLH.
%MRUOR HW, MG &XVWRPHU "HRXUQDOBRNIUXIVLQHVYVY 5HVHD

&DUQHLQ 7UDXVBPDQ@Q(GXFDWLRQ DQG(GNBNRQR Q DWDD WK
S5HYLHZ Ss

&KDNUDERUW\ (MWLF®O &RQVLGHUDWKILEQV-RRUK DO SS
&KHQ HW DBQWRJUDPPDWLF $GY HIWIWWADLAD O MUNHW,LQJ -RXUQDO

&KHQJ -LDQEKDWERWY DQG &XVWRRHQDQWHWBBEWLRI) SHVH
SS
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&KHUWRN HWHPBPRQRORJILFDO 'LVUXSWLRTHERQRRORIX LIQU6 RIFU N
SS
&RUWHVE6XUYH\ OHWKRGRORJL$ZYD@BEHYHMHBXBEKH\ 5SHVHDUFK

&XUWLV HWPRQVLRQDO $SSHDOMKQ GG HRUWGYHYIWLVLQJ

'H &LFFR HW OHROQVXPHU (QJDIJHPHQW WXWNRKWK RIK DY ERMW
SS

'HOODURFI®MRQWUROOL@®XHQ@DO RI ,QWHUDFWLYH ODUNHWLQJ

(YDQV HW DRH 5LVH RI ,QIOXHQEFEWMHUWPLWHRQDMA -RXUQDO RI §
SS

JUDQNLVK 5DP¥HLQ 'HFLVLR@RDNLMQUYH &RPSXWLQJ -RXUQEL

JUHLD +LVWRULFDO 3HUSSHEWWRMHV Y BHZ SS

*ROGVPLWK +RURPHAWURQLF :RURBXRIQDROXRIKODUNHWLQJ &RPF
SS

*HQWVFK %LJ 'DWD DQG $, L@ XDYNG \RLOIXVLQHVV $QDO\WLFV
+XDQJ 5XVW, DQG &XVWRPHHUUNH B MLFFH HQFH SS
+XDQJ HW 3¥0 IRU 3HUVRQDO L VR)GU QIDONRMW,.IQQVHUDFWLYH 0DU

+ROOLV *URZWK RI 2QOL Q B GHGHYUHW MVLVQLIQF I H SS
-DQJUD $, DQG &RQVXPHEXWQNYORI 'LILWDO (WKLFV SsS
.DSODQ +DHQGHUQ $OH[D DQG WKXVDOWXNYH+RUSE]RQV

.LHW]PDQQ HWSQGHUVWDQGLQJ 6RFLD O RXUGIIDO ORIUNGWHQ |
ODUNHWLQJ SS

.DVLOLQJDRKDWERW $GRSVEHRVDLQ 5HWHDROFK SS
/HH 6XUYH\ '"HVLJQ IRU, WHFHHMHDPDWERKQDO -RXUQDO RI ODUN'

/L 6WDJHV RI "'LILWPDROXOQUWNOHML'QIJLWDO ODUNHWLQJ

ILXKRPSNLQYV HWDW@LYHQ 'HFLVLR@XWAPLRQJIRI % XVLQHVV 5H
SS

IXNDQRYD ,OL&R@YHUVDWLRQDO $JHQWWDRQ BDUNWWURBEWL"
SsS
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ODQWHOOR HRW@WXPHU $WWLWXRRQWY X\PRIAD 8G\WF IKRORJ\ 5HYLH?Z

ODUWILIQFH ] &DVLOQ@QDVILQV RI $, LQRDOUWNHWROQFILVWRULFDO

Ss
ODULDQL HWSDIOQ WKH $LUOLRMULYB XM HPHQW Ss
1JX\HQ HW DORZ DQG $, (QJ}RXHRIDPWVRI OHGLD 3V\FKRORJ\
3HUH] HW DRH (YROXWLRQ RI SRERWILFY DRGD§, Ss

3DQWDQR HW,D®NG H:2RXUQDO RI 5HWDLOLQJ DQG &RQVXPHL

3HWUR 'LJLWDO ODUNHWRQNHHWD#HVRXUQDO Ss
4LQ -LDQJ(WKLFDO $, LQ $REXYUHYMNARIGGYHUWLVLQJI (WKLFV
S5LEHLUR HW$D®SSOLFDWLRQWXQLBNHVYQBYRYDWLRQ 5HYLHZ

5RGJHUV &RQVXPHU ,QVLOPWNHMIRS$,, QWHOOLIHQFH SsS

SRJHUV HW [PGDFW RI 'LIJILWDO ODUNHWLQ JRXY @GR \RA P%l XJV %(
TUHQGYV SS

5XVVHOO IRUWBWWIWLILFLDO ,QWHOOLJHQFH3U$ QUWRIGHU G D$X
6FKXOW] 6FKEOWHUWLVLQJ LQ $KYHUWLWD®J (¥HVHDUFK

6KDEELU $QV3%HORROV LQ OCRXNKWDQRI ODUNHWLQJ 7THFKQRC

6DPSDW HW&&XEWRPHU 7UXVW PRXA QORZRIGGHUYLFH ODQDJHPI

6ULUDP HW(PRWLRQDO $SSHDOROQUQDDODWRIK RV XPHU %HKDYL

6WDWLVVBFLDO OHGLD 8V BWD®W MW D VIHISFRW W
6WDWLVWDREDD 6RFLDO OHGLD $6WBWWY WIDQIHSRUHD X H
6WDWLVVWVEKDWERW 0D UN&WDVRIVMAED\SWSRUW

6XQ HW DOOHFWURQLF :RUG RI ORXWRKXUGDRDOLRHQMWRQUVFWLY
SS

6XQ HW D®, DQG *HQHUDWLRQ =7V &RQYVXMHU R RIIMDRPHU |
Ss

7MHSNHPD$, DQG )XWXUH &R QWXX\WPHIHYUH Q G¥/S
7DQJ HW DIZBHUDWLRQDO (IILFERRBQ VA RRXAIKHY,DWLRQV 0DQL
SS
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7KRPDV HW D@DERUDWLRQ /LNHOLKRRG ORGHRXWQDO JRWI
&RPPXQLFDWLRQ SsS

S9HUPD HW BOGYDQFHPHQWFNKIQR®RJ\ 5SHYLHZ SS
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$ 6WXG\ RQ 7TRXULVWY 3HUFHSWLRQV RI WKH OHYV

hPOW UHQBHWOH , 10O\ 3X\WDPD %00J0Q
6DNDU\D 8QtYHUVtW\ RI $SSOtHG 6FtHQFHV

2UGX 8QtYHUVtW\
$EVWUDFW

SXUSRXH DLP RI WKLV VWXG\ LV WR PHDVXUH WRXULVWYV SH
RI WKH VWXG\ LV WR GHWHUPLQH WKH GLIITHUHQFHV LQ PH
GHPRJUDSKLF YDULDEOHYV

6WXG\ GHVLIJQ PHWKRIGXEQRMLWBSWURBRKHVHDUFK PHWKRG ZD\
ZLGHO\ SUHIHUUHG VXUYH\ ZDV XVHG DV WKH FROOHFWLRQ \
DQG IRUHLIJQ SDUWLFLSDQWY ZKR SDUWLFLSDWHG LQ WRXUL"

SHVXXWWVWH WKH UHVHDUFK UHVXOWY UHYHDO WKDW WRXULVYV
SRVLWLYH LW ZDV DOVR FRQFOXGHG WKDW WKHVH SHUFHSW
FKDUDFWHULVWLFV RI WKH WRXULVWYV

2ULIJLQDOLWLOB OVWKH LQFUHDVLQJO\ ZLGHVSUHDG YLUWXDO .
GLVFXVVHG LQ PDQ\ DUHDVY OHWDYHUVH LV RQH RI WKH PRV\
GLVFXVVLRQV 7KLV VLWXDWLRQ LV DOVR YDQIG DD GWHHL WV
VWXGLHY KDYH EHHQ FRQGXFWHG RQ WKH XVH RI PHWDYHUVE
WKLV UHVSHFW WKLV VWXG\ ZKLFK PHDVXUHV WKH PHWDYH!
PRVW LPSRUWD®W WRWOINHKR QAQEHARQVLGHUHG LPSRUWDQW

H\ZRUTRWXULVP 7HFKQRORJ\ OHWDYHUVH OHWDYHUVH 3HUFH
 QWURGXFWLRQ

OHWDYHUVH LV D YLUWXDO UHDOLW\ HQYLURQPHQW ZKHUH L«
LQ D SRVLWLRQ ZKHUH WKH\ DUH FRQQHFWHG WR WHFKQRO
FRQFHSW RI OHWDYHUVH LV IRUPHG EQERB EHRQ@GWBEE & RUBL
ZKLFK V\PEROL]JHV WKH ZRUOG ZH SK\VLFDOO\ OLYH LQ 6S
UHIOHFWLQJ KXPDQ VNLOOV DQG VHQVHV LQ D YLUWXDO HQY
EOHQGLQJ RI YLUWXDBOUHBDQWW WHFER QRIORQLHY ZLWK RWKHU
RQ WKH GLJLWDO HQYLURQPHQW KDV FKDQJHG UDGLFDOO\ ¢
VLWXDWLRQ KDV PDQLIHVWHG LWVHOI ZLWK WKH ERPBUQDWL
HW DO ,Q DGGLWLRQ WR SURYLGLQJ WRXULVWV ZLWK
H[SHULHQFHV WKH FRPELQHG SK\VLFDO DQG YLUWXDO UHDO
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GHVWLQDWLRQ UHODWLRQV KHOSLQJ WR FUHDWH D FRPPRQ
DO

'KLOH LW LV REVHUYHG WKDW YLUWXDO WRXULVP XQGHU WK
HDUO\ VWDJHV LW LV WKRXJKW WKDW LW ZLOO EHFRPH DQ L
,Q DGGLWLRQ WR LWV EHQHILRV\D FKIFKVDW FO B P RiG X IF @WHIVQ & DD\
HQYLURQPHQW LW DOVR FRQWDLQV FHUWDLQ KDUPV WKDW
HYHU\RQH WKDW LW ZLOO KDYH DQ LPSRUWDQW UROH LQ WKFE
LQ WKHOVHBHULHQFHV RI WRXULVWY 7KH DLP Rl WKH VWXG
WKH OHWDYHUVH E\ IRFXVLQJ RQ WKH SHUFHSWLRQV RI WRY
WKRXJKW WKDW WKH VWXG\ ZLOO FR Q WIUGHE XWMAN HADRJ BAKKIHU \U HL(
VWXGLHV

OHWKRGRORJ\

'XULQJ WKH ILHOG ZRUN SURFHVV RI WKH UHVHDUFK GDWD
PHWKRGV 4XDQWLWDWLYH UHVHDUFK PHWKRGV ZHUH XVHG
REWDLQLQJ SULPDU\ GDWD 7KH VXUYH BRYNDOW WKIHWXZRP R
FKDUDFWHULVWLFV RI WRXULVWY DQG WKH RWKHU FRQVLVW
WKH PHWDYHUVH 'HPRJUDSKLF TXHVWLRQV ZHUH FUHDWHG Z
UHVHDUFKHU H[SHWRSAQAHRQ D QB FRRWW LVW RI D WRWDO RI
SHUFHSWLRQV WKH PHWDYHUVH VFDOH GHYHORSHG E\ 60t
YDOLGLW\ DQG UHOLDELOLW\ VWXGLHYV ZDV XVHG 7RK® VFDOH
RI WKH UHVHDUFK FRQVLVW RI GRPHVWLF DQG LQWHUQDWLR
SUHOLPLQDU\ VWXG\ RI DQ RQJRLQJ VWXG\ D WRWDO RI W
WKH DQDO\]HV ZHUH FDUULHG RIXW VD@ S\KHH JWIRWYB REWDLQHG

,Q WKH UHVHDUFK SURFHVV DWWHQWLRQ ZDV DOVR SDLG W
FROOHFWLRQ WRRO DQG WKH UHOLDELOLW\ RI WKH FROOHFWA
WKDW ZDV SUHYLRXVO\ GHYHERSEEL OIQ/BG\ IZ\WV H WAHMNMG DQG
VDLG WKDW WKH YDOLGLW\ FRQGLWLRQ ZDV PHW ZLWK WKH \
GDWD 6366 SURJUDP ZDV XVHG DQG HYDOXDWLRQV ZHUH P
JHQHWIFKFBISWHG LQ WKH OLWHUDWXUH 7KH WRWDO &URQEIL
FRQVLVWLQJ RI VWDWHPHQWY ZDV GHWHUPLQHG DV ]
DERYH ZKLFK LV UHIHUHQFHG LQ VRFMDORY RKIH SHOW D Q, (
DQDO\VLV RI WKH GDWD IUHTXHQF\ ([SODQDWRUW HNRPWREGD (
2QHD\ $QRYD WHVWYV ZHUH XVHG WR REWDLQ WKH ILQGLQJV

SHVXOWYV
ORUH WKDQ KDOI RI WKH SDUWLFLSDQWYV DUH PDOH $ VLU
DJH JURXS ZLWK D UDWH RI W LV VHHQ WKDW Wtk

SDUWLFLSDWLQJ LQ WKH UHVHDUFI @® HV K Q WY WHKWL W\R YWDGG X!
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WRXULVW FKDUDFWHULVWLFV KHQ WKH UDWHV RI WKF
HIDPLQHG LW LV VHHQ WKDW WKH\ PRVWO\ WUDYHO ZLWK V
DGGLWLRQ LW LV VHHQ WKDW W\KWHKHRGCDEWLFROODQW W LIRLH (
DQG FXOWXUH WRXULVP

7KH VWDWHPHQWYV ZLWK WKH KLIJKHVW DULWKPHWLF PHDQ L
OHWDYHUVH HQYLURQPHQW ~ 37KH OHWDYHUVH LV D SURG.
OHWDYHUVH ZLOO FKDQJH RXU OLYLQJ VWK ®JU GN\K IDHVEL B RP)
UDQJLQJ IURP WR KHQ ORRNLQJ DW WKH VWDWHPHQ
LOWHUSUHWHG WKDW WKH SDUWLFLSDQWY DUH SURQH WR YL

7KHUH DUH GLPHQVLRQV LQ WKH H[SODQDWRU\ IDFWRU DQD
7KH WRWDO YDULDQFH H[SODLQHG LV DURXQG 7KLV UDWH
WHUPV W LV NQRZQ WKDW D WRWDIOFRDWI BG@ BH Gl [\3XOIDILEIHG
VFLHQFHVY 7KH KLJKHVW H[SODLQHG YDULDQFH YDOXH DPRQ
GLPHQVLRQ ZLWK D UDWH RI [RKAH DA VGH PV VE RRGH\D Q@ U
PHGLDQ YDOXH RI

7KH YDULDEOHV GLJLWDOL]DWLRQ S DQG OLIHVW\O
VLIQLILFDQW GLIIHUHQFHV ,Q ERWK GLPHQVLRQV D GLIIHU
SRVLWLYHO\ WR WKH VWDWHPHQW YV VDD QLXRPRI@G % FWDH G HMX @
RI DJH GLVWULEXWLRQV WKHUH LV D VLJQLILFDQW GLII
S <RXQJHU WRXULVWV H[SUHVV PRUH SRVLWLYH YLH
$V D UHVXOW RI WKR@EQRWIHBQIDD® WKW FRQWH[W RI KROLGD
VLIQLILFDQW GLIIHUHQFH LQ WKH GLJLWDOL]DWLRQ GLPHQVL
W LV REVHUYHG WKDW SDUWLFLSDQWY ZKR DUH PRWLYDWHC
SRVLWLYH YLHZV RQ GLJLWDOL]DWLRQ WKDQ SDUWLFLSDQWYV

&RQFOXVLRQ

,Q WKLV VWXG\ LQYHVWLIJDWLQJ WRXULVWYV SHUFHSWLRQV R
RQ WRXULVWYV SHUFHSWLRQV RI WKH OHWDYHUVH ZHUH LQY
ZHUH DGGUHVVHG IURP D KROLVWHP B$IUYIS WHW KQHR O:R WK WIDH
LQGLYLGXDOV SUHVHQFH LQ YLUWXDO HQYLURQPHQWY LV DC
WRXULVWY SHUFHSWLRQV RI WKH PHWDYHUVH DUH JHQHUDO
PHWDYHRUHIWERQY YDU\ DFFRUGLQJ WR WKH GHPRJUDSKLF FK

SHIHUHQFHV

%XKDOtV ' /HXQJ /tQ 0 OHWDYHUVH DV D GtVUX!
WRXUtVP PDQDJHPHQW XUQG FPDDQBMHPHQW

'ZtYHGt < . +XJKHV / %DDEGRYDDWHWHO 6 5tEIDQ@EDNtV 0
6 ) OHWDYHUVH EH\RQG WKH K\SH OXOWtGtVFtSOtQDU\
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RSSRUWXQtWtHY DQG DJHQGD IR,MDWHVIBDWRIKR QDD FRUX B B DAY ¢
ODQDJHPHQW

2[IRUG (QJOLVK 'LFWLRQDU\ OHWDYHUVH KWWSV R
DFFHVVHG
6SDUNHV 0 KD W 1tN ZD6 F Bl MV@W BIWJW H "

6*OH\PDQR+XOODUO 0 g]JGHPLU $ %D\UDNWDU *  9XUDO
YH J*YHQLUOLN oDOOUPDVO OHWDYHUVH VFH@MWREMDG\6 SR U
SHVHDUFK

=KDQJ ; <DQJ ' <RZ & + +XDQJ / X +XDQJ ; *XR
OHWDYHUVH IRU FREPMNHURQIKNUtWDJIHV
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,QWHJUDWtQJ %ORFNFKDtQ tQWR WKH 6KDUtQJ (FRQRP\ $ 3U}
+RVStWDOtW\ ,QGXVWU\

6HQ®BR]DQG gEUDKLP d

,ZVWDQEXO *HOLVLP 8QLYHUVLW\ 7RXULVW *XLGLC(
,VWDQEXO 8QLYHUVLW\ )DFXOW\ RI (FRQRPLFV '"HSDUWPH!

$EVWUDFW

3XUSRWKHY SUHOtPtQDU\ VWXG\ H[SORUHV WKH tQWHJUDWtRQ
tQQRYDWtYH tQIUDVWUXFWXUH IRU WKH VKDUtQJ HFRQRP\ ¢
tQGXVWU\

6WXG\ 'HVOUJQ OHWKRGRORXD@EWDWDYVHK UHVHDUFK DSSURDFI
tQYHVWtIJDWH WKH UROH RI %/& tQ 6( 7KM GORMNDXIHIGHt @ R/GIO N |
I[tYH H[SHUWV WR DQDO\]|H WKH DSSOtFDEtOtW\ RI %/& WHFKQ

SHVXDIW®tQJY UHYHDOHG WKDW %/& WHFKQRORJ\ FDQ HQKDQ
RI 6( tQ WKH 7 + tQGXVWU\ E\ UHGXFtQJ UHOtDQFH RQ tQWH
WKURXJK VPDUW FRQWUDFWV WKHUHE\ IRVWH BHFX DQ PRPUH
6XFFHVVIXO tPSOHPHQWDWtRQ Rl WKH %/& UHTXtUHV UHVROY
SURFHGXUHV IRU tPSURYH® WV MF WX G HIEGRISRR QW ZRH@®IO PHWK

2U0J0QD O MK OD/ANOHG Y KtJKOtJKWY ERWK WKH RSSRUWXQtWtH)\
tQWR 6( PRGHOV RIIHUtQJ D IRXQGDWtRQ IRU IXWXUH UHVE
WUDQVIRUPDWtRQ

. H\ZRUGEDSWDWtRQ %ORFNFKDtQ 6KDUtQJ (FRQRP\ 7RXUtVP

,QWURGXFWtRQ

%/& FDQ EH GHItQHG DV D GHFHQWUDOt]JHG GDWDEDVH UHFRL
DQG VKDUHG EHWZHHQ SDUWtHV tQ :HE WE8WHKID\3 BtJQWIWBP
+D\QHV DQG +tHWDQHQ ,Q WKt JDH QD Q& t RAEQUH Bl P HILJ OOV
WKH PDtQVWUHDP? Q& ONW HU DADXIKW O\ OHVVHB tM[9HOW tQ
tQWHJUDWtRQ &tIFt HW DO $V WKH UROH RI WHFKQI
FRQVWUDtQHG UHVHDURKIPDY SRURSHFRQYHV )Wt SHQGtQJ F
VEFKRODUV HJ +D\QHV  +tHWDQHQ *OtJRU HW DO

XQUHVROYHG UHJDUEDQH & KHIFKIQR @R &tHY GHOtYHU WKH H[SH
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SODWIRUPV 7KHUHIRUH WKtV SUHOtPtQDU\ VWXG\ VHHNV WHFR
OtNHO\ DVVRFtDWHG ZtWK WUXVW SUtYDF\ DQG WUDQVSDUH

%DFNJURXQG

%/& FDQ HQVXUH GDWD VHFXUtW\ WKURXJK VPDUW FRQWUDF\
DO WUDQVSDUHQW UHFRUGtQJ V\VWHPVY DQG IDFtOtWI

OHQQH 7KtV tQ WXUQ PtWSURWRHAQ EIOQ\DODGI DD R @
ZtWKtQ WKH 7 + tQGXVWU\ 1HOPV HW DO ED VWI® FHHFKDRI H\
EHWZHHQ tQGtYtGXDOV DQG WDNHV SODFH ZtWKtQ D VStUtW
tQWHJUDWtRQ RI %/6&( WHFB Y RRORPI XMHUR ZtOO EH OtEHUDWHG
SDUWtHV tH SODWIRUP RSHUDWRUV ZtOO EH HOtPtQDWHG
HQWUHSUHQHXUV DQG WKH VWDWH WR REWDtQ PRUH YDOXH

'"HVStWH WKtV HQFRXUDJtQJ RXWORRN IHZ VWXGtHV k
IRU WKH DSSOtFDWtRQ RI %/& tQ VSHFtItF FRQWH[WV VR IDU
+tHWDQHQ QRWHG WKDW WKH FXUUH QMQRI®WRK PRI KEBIIHQ
DQG GtJtWt]DWtRQ RI WKH 6( EXVtQHVV PRGHO ZtWKtQ tVROD
GHYHORSHG D GHFHQWUDOt]HG VPDUW FRQWIIDIF\I F\UD® 8 ZRWI
XQDXWKRUt]JHG DFFHVV WKRRWHKH Z&RDFWH RIR &DIDDU B FtSDWtQ J
WHFKQRORJ\ HQFU\SWV GDWD EHIRUH WUDQVPNODWRRQHE RH W ¥
SURRIV )XUWKHUPRUH ;X HW DOQUHVSHFGHQUIFRGWUBEBW BK
VXtWDEOHRBRQJIGHYBI®SY 3U& FRQFHDOV XVHU tGHQWtWtHV Z
DGGtWtRQDO OD\HU KRZHYHU WKH SODWIRUP ODFNV D UHY
VWXGtHV PDtQO\ HPSKDVt]HG WKH tPSRUWDQFH RIP#%OMWDD\D \
RI tPSOHPHQWtQJ WKH DGYDQWDJHV RI WKtV WHFKQRORJ\

7KHUHIRUH WKH IXQGDPHQWDOV RI %/& WHFKQRORJ\ KDYH

GtIItFXOW WR XQGHUVWDQG tWV DFWXW®ORQPSDRWtG'HE SEW 8 U\
VWXGtHV +XFNOH HW DO 0DtQHOOt 6PtWK OHQQH

GDWD RQ WKH DGRSWtRQ RI WKH 6( tQ :HE

OHWKRGRORJ\

7KtV UHVHDUFK ZDV FRQGXFWHG WKURXJK TXDOtWDWtYH GD
RUtJIQDO TXRWDWtRQVZIUWRHP XWKH5 SR VALE KDP-\WMWBCKHF WX O HD&
tQWHUYtHZV ZtWK ItYH %/& PDUNHW HpPINMUW U Q6+DHY) XDBO H t%
RQ SUHYtRXV VWXGtHV H J &KDQJ HW DO +DZOtWVEFKI
EDVtF TXHVWtRQV DERXW WKH HIItFtHQF\ EHQHItWYV DQG FKEC
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tQ WKH 7 + tQGXVWU\ tWV UROH tQ EXtOGtQJ WUXVW tWV SR
DQG tWV tPSDFW RQ WUDQVSDUHQF\ DQG DFFRXQWDEtOtW\

TDEOHPRJUDSKtFV

<HDU
1F*HQG ODUt $JH (GXFDWt H[SHUt ,QVWtW 3URIHVVtRC

%ORFNFKDt
3 ODOHG6tQJ( SRVWJUI $FDGHP FRPSXWHU
WHFKQROR.

%ORFNFKDt
3 0ODOHODUL 3RVWJIUIL $FDGHP tQIRUPDW tF
WHFKQROR.

S$UWLtItFtDO

3 ODOHODUL 8QGHUJL (QJtQHI-tQWHOOtJH

%ORFNFKDt
3 )HPD ODUL SRVWJUI $FDGHP FRPSXWHU
WHFKQROR.

%ORFNFKDt
3 ODOH6tQJI( 3RVWJIUIL $FDGHP FRPSXWHU
WHFKQROR.

J)IQGtQJIV

7KH 1tQGtQJYVY UHYHDOHG WKDW WKH GHFHQWUDOt]JHG VWUXFYV
FRPPHQWY DQG tGHQWtW\ I UDXG 3 H[SUHVVHG

32QH RI WKH PRVW GPSRUWDQW SUREOHPV RI WKH VKDUGOQJ
KHVGOwWDQW WR WUXVW HDFK RWKHU > @ %YORFNFKDUOQ ZGO(
SUREOBP ’

W ZDV REVHUYHG WKDW %/& DOVR SURYtGHV DGYDQWDJHV V
SUHYHQWtRQ RQ 6( SODWIRUPV ZKtOH WKH WHFKQRORJ\ KL
FRQVXPSWtRQ FRPSOH[tW\ tQ WHUPV R I \DHHU DHD SUHHIX K QB W t B

37KH WHFKQRORJ\ 0V VWIDOJ HRB 80 HIKIHQRER § RIWX M VHI Q)
OHJDO XQFHUWDIQW\ H GR QRW NQRZ KRZ 0W Zi0OO EH WL
UHJXODWORQV ZKHWKHU 0W Z0GOO SURYUOGH DIY® @ WHDDWW HmRR
EXUGHQ $W SUHVHQW 0QIUDVWUXFWXUH FRVWV IRU EXVUQH
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JXUWKHU WKH TXDOtWDWtYH DQDO\VtV UHYHDOHG WKDW Wk
SODWIRUPV DUH H[DJJHUDWHG DQG IDNH FRPPHQWV tGHQW
SDUWLtFtSDQWYV KtJKOtSKRRIGVRDUNW WRHPWEM D E @/t\ HISQ B X @HKH Q W
ODVWtQJ VROXWtRQV WR WKHVH tVVXHYV

S7TUXVW 0V RQH RI WKH EU0JIJHVW GVVXHV > @ ZOWK G
IDNH DFFRXQWYVY ZiWK 0PPXWDEOH UHFRUGV ZH FDQ SUHYHC

SHVSRQVHV WR %/& V 6( SODWIRUP GDWD VHFXUtW\ DQG SU
TXHVWtRQ I3DWWHGSWEWW GHFHQWUDOt]JHG GDWD PDQDJHPE
SUHIHUHQFHYVY DOORZtQJ WKHP WR FRQWURO tQIRUPDWtRQ VI

3> @ 7KDQNV WR VPDUW FRQWUDFW YV 20\QS BROIR FINOFIK D
ZKR FDQ DFFHVV ZKDW WR ZKDW H}WE Q VE HDS)XED R QG 16 UD ICD M/IQ
3

&RQFOXVtRQ DQG "tVFXVVtRQ

'"HVStWH D IHZ VWXGtHV H J +D\QHV DQG +tHWDQHOQ N
IREXVtQJ RQ WK IE DMHIH VRH PK/@QRORJtHV tQ GHOtYHUtQJ WKH H
SODWIRUPV WKtV FXUUHQW SUHOtPtQWMIDWMR @ R t% /RDH@WR B/
ODQGVFDSH ZtWKtQ WKH 7 + tQGXVWU\ ,Q GRtQURVPRP X WK D H
VWXGtHV H J +D\QHV +tHWDQHQ *OtJRU HW DO 71
KtJKOtJKWHG WKH QHREODOtWP SRWADGOGUHVHDUFK RQ %/& WH
IUDPHZRUN SDUWtFXODUO\ tQ WKH 7 + tQGXVWU\ &tIFt HW D

JXUWKHUPRUH WKH 1tQGtQJYVY JHQHUDOO\ tQGtFDWH WKDW W
SODWIRUPV SUHVHQWYV VtJQtItFDQW RSSRUWXQtWtHV tQ WH
HITtFtHQF\ +RZHYHU IDFWRUV VXFK DNWVWJXBH HHBWWW B Q GV A HG
WKH VXFFHVV RI WKtV WHFKQRORJ\ tQ WKH 7 + tQGXVWU\ 7
OtWHUDWXUH H J &KDQJ HW DO )tOtS St E\ HIWHQ
%/& tQWR 6( SODWIRUPV

/IDVWO\ GtJtWDOt]DWtRQ KDV DQ H[WUHPHO\ tPSRUWDQW SOLC
%/& H[KtEtWV D YtVtRQ WR FORVH WKH WHFKQRORJ\ JDS 7|
WHFKQRORJ\ tQ WKH 7 + tQGXVWU\ UHTXYWHHIWD We UW K HDWD G QIYX
HIDPtQDWtRQ tV QHFHVVDU\ IRU WHFKQRORJtFDO tQWHJUDW F

SHIHUHQFHV

&KDQJ 6 ( &KDQJ ( & &KHQ < %ORFNFKDtQ OHHWV
6PDUW &RQWUDFW (QDEOHG 6X&MMKIIMIDXBIOIWNUYtFH
KWWSV GRt RUJ V X
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&tIFt , &DP % 'HPtUEDV 2 DQG &HOtND\ $ '"HSOR\tC
ED]DDUVY IRRG VXSSO\ FKDtQ ZtWKtQ W-KRK WRXW R/IP+RY S GKARD/
7RXUOVP 7THFKWRGRJ\ GRt RUJ 477

JUIHGPDQ 1 2UPtVWRQ - % ORFRNRARKDWHDBVt®Q R XD W

2SSRUWXQtWtHYV IRU DQG UHVtVWDQFH WR %YORFNFKDtQ WHFI
IRRG VXSSO\7HRPQ®RWRJIGFDO )RUHFDVWOQJ DQG 6RFODO

KWWSV GRt RUJ M WHFKIRUH

)tOtSSt 3 'KDW %ORFNFKDtQ OHD@W YRW GV BobK \6 KDY § J5 |
KWWSV KEU REB®ORFNP DR KHK D HBRQRP\

*OtJRU ' 0 3tOODt . * *ROJHFt 7KHRAR B RV t VKWV G

UHODWtRQVKtSV tQ WKH HUD R-IR% U @ DIOGRIWEX \DIQME B0 B AN FIOt

KWWSV GRt RUJ M MEXVUHV

+DZOtWVFKHN ) 1RWKHtVHQ % 7THXEQHU 7 $ SH

IUHH VIVWHPV $ OtWHUDWXUH UHYtHZ RQ EORFNFKDtQ WHFK

(OHFWURQtF &RPPHUFH 5HVHDUFK DQG $SSOtFDV

KWWGRt RUJ M HOHUDS

+D\QHV 3 +tHWDQHQ - 0 B BHNOHRW NGFK [ t @/ KARFKAK Q\RLD®R/

VKDUtQJ HFRQRP\ DV DVVHPRXNIHD O QRE SKKD/URBINRQ5SHVHDUF

KWWSV GRt RUJ M MEXVUHV

+XFNOH 6 %KDWWDFKDU\D 5 :KtWH 0 %HORII 1

VKDUHG HFRQRP\ 3DRBOGRDWtRERPSXWHU WFOHQFH

KWWSV GRt RUJ M SURFV

'.RVED $ O0tOOHU $ 6Kt ( :HQ = 3DSDPDQWKRX &

RI & U\SWRJUDSKBDIQWGHBYtQDFGPDUW & R(Q V8 UTERWMIXP RQ 6HFX

DQG 3UOYDF¥ 6XWWS G[ GRt RUJ 63

ODLQHOOL 0 6PLWK 0 6KDULQJ OHGJHUV IRU VKDULG

GLVWULEXWHG OHGJHUV DNHEGRBRPBIODRQ )WGIPRBORMXR BHUV S
KWWSV VVUQ FRP DEVWUDFW

OHQQH $ %ORFNFKDtQ tQ WKH 6KDUtQJ (FRQRP\ :tOO %ORFNI
%XVtQHVV ORDFKGIV'RU V WKHVtV 8QtYHUVtW\ RI 7ZHQWH

1HOPV 7 & ODXUHU % 6zZDUW] / 0ODtQZDUtQJ 6 6RI
WtWFRtQ DQG WKH VKDKHRU\ HBRRQRMUH 6RFOHW\
KWWSV GRt RUJ

6XQGDUDUDMDQ $ &RPPHQWDU\ 7KH WZtOtJKW RI EUI

FXOWXUDO PHDQtQJ DQG WKH TXHVW |RRXERO@Q@HREMWGR Q N IVW K
+ KWWSV GRt RUJ

7DQ 7 0 6DOR - (WKtFDO PDHNWMWGQY KU MPKHHE B R
7KHRUHWtFDO tQWHJUDWtRROX DQOJRIGHXN G QWMKWW K (FV
KWWSV GRt RUJ v
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;X | 6KDK 1 &KHQ / 'tDOOR 1 *DR = [X < 6Kt

(FRQRP\ 3UtYDF\ 5SHVSHFWtQJ &RQWUDBWREBNBGQRQ RKB\OH

'RUNVKRS RQ %ORFNFKDOQ &U\SWRFXWERHQEHAV<RQIE &R QB6WGL
KWWSV GRt RUJ
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(QKDQFLQJ *XHVW ([SHULHQFH 7KURXJK 9LUWXDO 5HDOLW\
%HKDYLRU

ODUNR 3HHIGIUDQ =RPBRYEDQGUD 2VWURJIRYLID

J)DEFEXOW\ RI 7TRXULVP DQG +RQIYWDULW\ BDGDNHRBQWUR
3$5 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV 5LMHND

$SEVWUDFW

SXUSRXHY VWXG\ LQYHVWLIJDWHY KRZ WKH LQWHJUDWLRQ RI ¢
,R7 DHVWKHWLFV LQ KRWHO URRPV LQIOXHQFHV JXHVW EF
HI[SHULHQFH WKURXJK LPPHUVLYH DQG SHUVRQDOL]JHG HQYLL

BWXG\ GHVLJQ PHWKRGRGRIE BESHWRIIPAHKQW LV FXUUHQWO\ XQ
ZLWK WKUHH KRWHO FKDLQV WKDW L QMQKIEXFHGE DRERY ROWS
ERRNLQJ SODWIRUPV 5DWKHU WKDQ GLUHFWO\ VXUYH\LQJ
FROOHBWRRWHFRQGDU\ VRXUFHV LQFOXGLQJ ERRNLQJ UHFRU
HQJDJHPHQW PHWULFV WR DVVHVV WKH LPSDFW RI 95 HQDEO
VHUYLFHV 4XDQWLWDWLYH DQDO\VLV XVLQJ H¥YDIW¥D/W HR @ K|
UHODWLRQVKLS EHWZHHQ WHFKQRORJLFDO DHVWKHWLFV E
GHFLVLRQV

SHVXPMOWGLQJIV VXIJIJHVW WKDW WKH LQWHJUDWLRQ RI 95 DQC
JXHVW ERRNLQJ SUHIHUHQFHV 7KH LPPHUVLYH QDWXUH RI 9
WRXUV EXW DOVR IRVWHUV WUXVW DQ® LHIJHWRWKL\ KSHHUU FEHRLF
LQWHQWLRQV DQG D ZLOOLQJQHVV WR SD\ D SUHPLXP 6LPL
URRP VHWWLQJV DQG PXOWLVHQVRU\ EUDQG H[SHULHQFHV F
OR\DOW\

2ULJLQDOLWLYDOMMHDUFK RIIHUV D QRYHO FRQWULEXWLRC
FRPSUHKHQVLYHO\ HYDOXDWLQJ WKH FRPELQHG HIIHFW RI 95
EHKDYLRU 7KH VWXG\ EULGJHV VHQVRU\ PDUNHWIQHVWKHR
SURYLGLQJ DFWLRQDEOH LQVLJKWYV IRU KRWHO PDQDJHUV VH
D FRPSHWLWLYH HGJH LQ DQULYMHUHPDUQMHWM WHFKQRORJ\

H\ZRUBBLWWXDO UHDOLW\ ,QWHUQHW RI 7KLQJV +RWHO ,QGX
 QWURGXFWLRQ

7KH LQWHJUDWLRQ RI 95 DQG ,R7 DHVWKHWLFV LQ KRWHO U
SUHIHUHQFHV 7KHVH WHFKQRORJLHV HQKDQFH WKH JXHVW
SHUVRQDOL]HG HQYLURQPHQWY ZKLFK FDQ® EDGOW R JIQHUH I
PRUH OF/HDQ %DUKRUVW 7KH DHVWKHWLF DSSHDO
WHFKQRORJLHY SOD\ D FUXFLDO UROH LQ VKDSLQJ JXHVW SH
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95 WHFKQRORJ\ DOORZV SRWHQWLDO JXHVWV WR H[SHULHQF
WRXUV ZKLFK FDQ HQKDQFH WKHLU ERRNLQJ LQWHQWLRQ\
DFFRPPRGDWLRQV <RRQ HW DO <X

7KH LPPHUVLYH QDWXUH RI 95 FDQ HYRNH VWURQJ DIIHFWL
LQFUHDVHG WUXVW DQG LPSURYLQJ YLVLW LQWHQWLRQV DQ
WKDW RIIHU 95 H[SHULHQFHV DUH SHULRWL YDH)GS W R HDA\H DKWL B KR
WR SD\ D SUHPLXP IRU VXFK LQQRYDWLYH RIIHULQJV $QVDUL

,R7 GHYLFHV LQ KRWHO URRPV HQDEOH SHUVRQDOL]HG VHU\
HQWHUWDLQPHQW RSWLRQV ZKLFK HQKDQFH JXHVW VDWLVIC
5DPDQ 7KH XVH Rl ,R7 IRU VHQ\PXOWLD/AHNHWRUQ EBDQ &/ WL
LQFUHDVLQJ JXHVW VDWLVIDFWLRKQEBQKR W/R\DWY WAH G B WWHWF XL
DHVWKHWLFV ZKHQ DOLJQHG ZLWK WKH KRWHO V EUDQG LG
URRP IXUWKHURRNIOXHGQREQYLRRQV %DGUDRXL 6PLWK
KRWHO URRPV HQKDQFHG E\ 95 DQG ,R7 LV D VLJQLILFDQW
DHVWKHWLF YDOXH LV DVVRFLDWHG ZLWK EHWWHU VHUYLF
ONHOLKRRG .LULOORYD &KDQ

KLOH DHVWKHWLFVY DUH LPSRUWDQW WKH IXQFWLRQDO EHQ
DQG WDQJLEOH DGYDQWDJHV DUH FUXFLDO LQ VKDSLQJ JXHYV
6 PLWK

'KLOH 95 DQG ,R7 WHFKQRORJLHV RIIHU VLIJQLILFDQW DGYDQ
LQIOXHQFLQJ ERRNLQJ SUHIHUHQFHV LW LV HVVHQWLDO WR
LPSOHPHQWDWLRQ RI WKHVH WHFK QRORQ VKXV H MVIKH\UBI® LB R UH
EUDQG DQG GR QRW RYHUZKHOP JXHVWV ZLWK FRPSOH[LW\
D FRPSHWLWLYH HGJH LQ WKH KRVSLWDOLW\ LQGXVWU\

OHWKRGRORJ\

7KH GDWD FROOHFWLRQ FRYHUV D SHULRG RI WKUHH PRQW
FRPSUHKHQVLYH ERRNLQJ UHFRUGV IURP WKH SDUWLFLSDWL
LQFOXGHG LQIRUPDWLRQ RQ ERRNLQJ UDRNMY SR UE FIIQR | VAH
HQJDJHPHQW PHWULFV UHODWHG WR YLUWXDO WRXU LQWHUD
DQG SXEOLFO\ DYDLODEOH RQOLQH UHYLHZV DQG UDWLQ
SHUFHSWLRQV DQH® VDM BFWILRQ@ PRIGHOV ZLOO EH HPSOR\H
EHWZHHQ NH\ YDULDEOHV VXFK DV WKH QRYHOW\ DQG LPPHL
IXQFWLRQDO EHQHILWV RI ,R7 DQG SULFH FRPSHWLWLYHQ
WKORORQKDQFHG URRPV 7KLV DQDO\VLV DLPV WR LGHQWLI
EHKDYLRU DQG SURYLGHG D PHDVXUH Rl WKH VWUHQJWK RI F

SHVXOWYV
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7KLV UHVHDUFK H[DPLQHV WKH LQIOXHQFH RI 95 V QRYHOW\
VKDSLQJ JXHVWV GHFLVLRQNDWRHER RRRRPEGKRRIGIBWXUHV W
HQKDQFHG DXWRPDWLRQ DQG SHUVRQD Qi HUMIGRR | X KDMOKH 1 L
FRPSHWLWLYHQHVY DQG RYHUDOO SHUFHLYHG YDOXH SOD\
VHFRQGDU\ WR WKH DSSHDO RI LQQRYDWLYH WHFKQRORJ\ $G
VLIQLILFDQWO\ LPSDFQGHRRNIRYLGHMKHREERUWDQFH RI 1XQ
DXWRPDWHG URRP VHWWLQJY DQG WDLORUHG HQWHUWDLQP
VLIQLILFDQW UROH 7KH QRYHOW\ DQG H[FOXVLYLW\ RI Wl
PRWLYDWRHVWRWKHQ VHOHFWKIDJFWE FKRORFOR J$ NH\ IRFXV L
ZKHWKHU WKHVH LQQRYDWLRQV GULYH D JUHDWHU ZLOOLQJ
FRPSHWLWLYH DGYDQWDJH LQ KRWHO RIIHULQJV

2YHUDOO WKH UHVXOWY H[DPLQH WKDW ERWK WKH DHVWKH)
,R7 WHFKQRORJLHYVY DUH FULWLFDO GHWHUPLQDQWY Rl JXHVYV
95 FRPELQHG ZLWK WKH SHUVRQDQKXJHDWW RH@ DD IRPE QG DQ R 7
LQIOXHQFHV WIORNLWD & BPIRFIHRCQY WKHUHE\ SURYLGLQJ KRWHO?
LQ WKH PDUNHW

&RQFOXVLRQ

7KLY VWXG\ FRQWULEXWHV WR WKH OLPH@KIEIZQHRGSLKRV¥BDWDL
SURYLGLQJ D FRPSUHKHQVLYH HYDOXDWLRQ RI WKH LPSDFW
LOQVLIKWY JDLQHG RIIHU SUDFWLFDODRQRS e DENWNIWRHEW | R/X IKIRIW
LOQYHVWPHQW LQ DGYDQFHG WHFKQRORJLFDO IHDWXUHV FDQ
JXHVW H[SHULHQFH 7KLV UHVHDUFK UHSUHVHQWY HPSLULF
GHWHUPLQDQWYV RI UXHYVAMK BRWE RHUBDQHGIRRWHO DFFRPPRGDW
WKH JURXQGZRUN IRU IXWXUH VWXGLHYVY LQ WKLYV HPHUJLQJ Il

SHIHUHQFHYV

$QVDUL $, DQG 6LQJK $ $SSOLFDWLRQ RI $XJPHQWH
95 LQ 3URPRWLQJ *XHVW 5RRP 6DOHV $ &ULWLFDO 5HYLHZ
+RDQJ 6' (G ,PSDFW RI ,QGXVWU\ URQGXAKEDLYREQH /LF
JHHGV KWWSV GRL RUJ

%DGUDRXL % DQG 6PLWK 6 - ,QQRYDWLYH LQWHULRU

ERRNLQJ UHVSRQVHV WR UR E RRWUFQIX® @®L W RV B LVODIOR WM O QR F

9RO DRISDGQW 1MRISDKHING KWWSV GRL RUJ S+7,

.LULOORYD . DQG &KDQ - :KDW LV EHDXWLIXO ZH ERF

VHUYLFH ,DX\CHUUQWDWLRQDO -RXUQDO RI &RQWHPSRUDU\ +RVS
KWWSV GRL RUJ L -&+0
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OF/HDQ * %DUKRUVW - % /ILYLQJ WKH H[SHULHQFF
HISHFWDWLRQV" 7KH UROH RI YLUWREROQDHD R L WU OEYXHA @ H KIRD!
KWWSV GRL RUJ

3HOHW - ( /LFN ( 7DLHE %  QWHUQHW RI 7KLQJV
LQGXVWU\ ZKLFK RSSRUWXQLWLHV D @G YWDIQUFHNW\D | RIMWALHRQ\DF
DQG 3ULYDWH /DEHO ODUNHWLQJ 6L[WISSQWHUGBSWLROBDO !
,QWHUQDWLRQDO 3XEOLVKLQJ KWWSB GRL RUJ

5LYHUD & $OIBURXL]IR/XQDQG &DVWDXBHGERUWHG OHBONRUHPF

WKH ,PSDFW RI f 95 ,PDJHV RQ $IIHFWLYH DQG &RJC
3URPRWIRRQJUHVYV LQ &RPSXWHU 6FLHQFH &RPSXWHU (QJLQ
&6&( /DV 9HIJDV 19 86% SSRL &6 &

6DSDWQHNDU $ 5DPDQ 5 6PDUW +RWHO 5RRP 0DQDJI

DQG 6HUYLFH 3HUVRQDWIHD@YRWRWQRQMO &RQIHUHQFH RQ ,QWiI
&RPPXQLFDWLRQ 6\8WHPV(({&,,&6 ,&,,&6

<RRQ (BGHP 6GKXFNHODWGEH 3 & SHYLVLWLQJ WKH LPSDF

DSSOLFDWLRQV RQRKRWHO BRBRRRVBIWDOLW)N DQG 7RXULVP -
KWWSV GRL RUJ -+77

<X & $ 7R 6WXG\ WKH ,PSDFW RI 9LUWXDO 5HDOLW\ 95 RQ
SODWIRUPV 2%$%3 LQ RUGHU WR ,PSURYH WKH 2YHUDOO &XV
*ULITLWK &ROOHJIH SHWULYHG $Y
KWWSV 227 MLKEHWHVWUHDP KDQGOH 4XHUQ ( B/LFK I
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'LILWDOL]DWLRQ DQG 5HQHZDEOH (QHUJ\ IRU 6XVWDLQDEO
$QDO\VLV 8VLQJ (.& DQG 67,53%7 ORGHO

(OLI BHQ\*FHO
'eQ\D %DUOG hQLYHUVLWHVL ..7&

$EVWUDFW

3XUSR\XH DLP RI WKLV SDSHU LV WR DQDO\]H ORQJ UXQ HIIH
DUULYDOV WRXULVP UHFHLSWV DQG EURDGEDQG LQWHUQH'
HPSOR\HG RQ &2 HPLVVLRQV IRU WKH WRSOG ARVWVNKHV & WUl
EHWZHHQ DQG

6WXG\ GHVLJQ PHWKRGRQRO\ §SSUBRWKRUHJUHVVLYH 'LVWUL
&&(0* &RPPRQ &RUUHODWHG (IIHFWV OHDQ *URXS PHWKRGRC
(QYLURQPHQWDO .X]QHWV &XUYH (.& LQWR WKH 67,53%$7 PRG

S5HVX®&QWODW\VLY UHVXOWYV VKRZ WKDW UHQHZDEOH HQHUJ\ XVH
UHGXFHV FDUERQ HPLVVLRQV ZKHQ FRPELQHG ZLWK VPDUW |
EURDGEDQG LQWHUQHW XVDJH ZKLFK LMWDORQP SRHGKEFQIW E
HPLVVLRQV LQ VPDUW WRXULVP GHVWLQDWLRQV DQG SUHYH
HITLFLHQW XVH RI HQHUJ\

2ULJLQDOLBM HYOLAQRXYW VWXGLHV KDYH QRW H[DPLQHG WKH |
SHQHWUDWLRQ WRXULVP UHYHQXHV UHQHZDEOH HQHUJ\ F
HPLVVLRQV ZLWK WKH GDWD RI WKH PRVW YLVLWHG FRXQWU.L
PMWKRGRORJ\ WRIJHWKHU WKLV UHVHDUFK RIIHUV D QHZ DSSU
EHWZHHQ WKHVH YDULDEOHWHE®L\WRB OF G H /G HRQ FIHU RAK\H |
SURYLGHV D IOH[LEOH VWUXHVML WRI DADOR 7. & KUSIRG/HKWM I L @
RI %YURDGEDQG 3HQHWUDWLRQ 5DWH %35 WR WKLV PRGHO
RQ FDUERQ HPLVVLRQV WRXULVP UHYHQXHVY DQG UHQHZDEO
WHUPV RI WKHQWHRHURBBW FLWLHV HQHUJ\ HIILFLHQF\ HQ
HFRQRPLF JURZWK

.H\ZRUGVFVDUW 7RXULPRVVARQ B5HQHZDEOH HQHUJ\ 'LIJLWDC
SHQHWUDWLRQ 5DWH

,QWURGXFWLRQ

6PDUW FLWLHV KDYH EHHQ LQFOXGHG DV RQH RI WKH SULF
LPSRUWDQFH RI LQFUHDVLQJ OLYLQJ VWDQGDUGY DQG HQVXU
Rl XVDJH DUHDV VWDUWLQJ IURP KWB O WK GNIUDW N S RAD/QIDDWH F
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VPDUW DSSOLFDWLRQV KDV EHHQ PHQWLRQHG DV DQRWKHU
VHHNLQJ VROXWLRQV WR WKH ELJJHVW SUREOHPV LQ VRFLH
SROOXWLRQ VXVWDLQDELOLW)\ VBIGEEBWE RMHDOMUIRDQG EXVL
,Q WKH OLWHUDWXUH VRPH DXWKRUV GHILQH VPDUW FLW\
LQIRUPDWLRQ FRPPXQLFDWLRQ WHFKQRORJLHV DQG LQIUDYV
LQWHOOLJHQFH RR@YKHVFD®W\ +DUULZKLOH VRPH DXWKRUV C
LQWHOOLJHQW FRBHEHMMUPLRG GRI LOGAISHQGHQW DQG DZDUH
DFWLYLWLHV LQ WKH SHUFHSWLRQV RI HFRQRP\ JRYHUQDQ
WRZDWIGHV IXWXUH *«OVHOHQ HW DO DQG D FRPSOH[ V
%HQQHWW HW DO ,Q XUEDQ HQYLURQPHQWY WKH UL
DQG WKWFODWIJBGRSWLRQ RI :HE WHFKDRORQUNE KB DX VEIURQY\
VXFFHVVIXOO\ DGGUHVV VRFLHWDO FKDOOHQJHV +DLGLQH H
RI D VPDUW VXVWDLQDEOH FLW\ 7UDGLWLRQDOO\ WKHUH DU
URDGYV WUDEQSRUWDMWLRQWLHY HWF DQG GLJLWDO LQI
FRPPXQLFDWLRQ LQIUDVWUXFWXUH ,Q DGGLWLRQ WKHUH L
HGXFDWLRQ &KRIDHWXFADUWM HWF WR RSHUDWH 7K VBK BIL B/H\¢
LQIUDVWUXFWXUH HQVXUHV WKH RSWLPDO DQG HIIHFWLYH IX
HW DO

‘KLOH WKH ZRUOG V IDVWHVW JURZLQJ WRXULVP LQGXVWU\
FRXQWULHV LW DOVR FDXVHV WKH ORVV RI FXOWXUDO KHUL
WRXULVP VHFWRU ZKLFK LV EDVHG RRD X\DHWX WIX® VIHQY G HRXROMW
GDPDJHG DQG WKH FRQFHSW RI VXVWDLQDELOLW\ EHFRPH
2UJDQL]DWLRQ GHILQHV VXVWDLQDEOH WRXULVP DV WRXUL"
HFRQRPLF VRFLDO DQG H®YOH RRHPHMYMDIOWLHPHS FHM\G \Z R1 YLV
HOYLURQPHQW DQG KRVW FRPPXQLWLHV 81:72 7KH FRF
GLIITHUHQW WHFKQRORJLHV GHILQH WKH ZRUG VPDUW *UHW]
FRQFHSW \RRXBDWANVLY D QHZ FRQFHSW ERWK WKHRUHWLFDO
GHYHORSPHQW RI VPDUW FLWLHV %XKDOLV DQG $PDUDQJJDC

6PDUW WRXULVP FDQ EH GHILQHG DV DOO DFWLRQV LQ WKH C
DSSOLFDWLRQV WR LPSURYH UHVRXUFH PDQDJHPHQW DQG
HI[SHULHQFH ZKLOH LQFUHDVLQJ WKHOPYWHURIO G KFHRUPHS IHRW HW MM
JRDO RI VPDUW WRXULVP LV WR LQFUHDVH WKH HIILFLHQ
FRPSHWLWLYHQHVY DQG LQFUHDVH VXVWDLQDELOLW\ E\ XVL
6PDUW WRXULVP HQVXUHWRRRKUKHVFLIHQA SOMHY RQWYV DLU £
FDUERQ HPLVVLRQV E\ XVLQJ UHQHZDEOH HQHUJ\ VRXUFHYV

7KH (QYtURQPHQWDO .X]QHWV &XUYH (.& K\SRWKHVtV UHS
DSSURDFK WR XQGHUY\QBIQGtQIH OWKMtRQR®tS EHWZHHQ HF
HQYtURQPHQWDO TXDOtW\ 6WHUQ VB D/SHD® FX B YRS RV H (
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VXJIJHVWYV WKDW HQYtURQPHQWDO GHJUDGDWtRQ tQtWtDOO\
VXEVHTXHQWO\ GHFOtQHYVY DV HFRQRPtHV UHDFK D FHUWDtQ
FDStwWD tQFRPH *URVVPDQ .UXHJHU U HR KIDYHI1Q FRIR@W HC
FKDOOHQJHG DQG UHItQHG WKtV K\SRWKHVtV UHFRJQt]tQJ W
EH\RQG VtPSOtVWtF HFRQRPtF GHWHUPtQtVP

7KH 67,53%7 6WRFKDVWtF ,PSDFWV E\ 5HJUHVVtRQ RQ 3RSX
PRGHO SURYtGHV D FRPSOHPHQWDU\ DQDO\WtFDO IUDPHZRU
tPSDFW DVVHVVPHQWYV %\ GtVDJJUHJDWtQJ WRBHFFFSERI$Y G U
DOORZV UHVHDUFKHUV WR H[DPtQH WKH GtIIHUHQWtDO tP:¢
WHFKQRORJtFDO tQQRYDWtRQ DQG VWUXFWXUDO WUDQVIRUP
7KtV DSSURDFK HQDEOHV D PRUHKRZD@AH B XNQRERTER R DQE! C
WHFKQRORJtFDO IDFWRUV tQWHUDFW WR tQIOXHQFH HQYtURC

%\ LQWHJUDWLQJ WKH (QYLURQPHQWDO .X]QHWV &XUYH K\SR
DQG DSSO\LQJ VRSKLVWLFDWHG SDQHO GDWD PHWKRGRORJL
WKLY UHVHDUFK SURYLGHV D PHWKRGRORVHFMNL RGO GHEHHY
DQG KHWHURJHQHLW\ DFURVV GLYHUVH WRXULVP HFRQRPLHYV
5DWH DV D NH\ YDULDEOH H[WHQGYV WUDGLWLRQDO HQYLURQ
LQWR KRZ GLJLWDO WUDQAHG UPDWLRRREOD(REH KDWQHYDEOH
UDWKHU WKDQ DQ DGGLWLRQDO VRXUFH RI HQYLURQPHQWDC
DO

5HQHZDEOH HQHUJ\ GHSOR\PHQW KDV HPHUJHG DV D FUtWtFD
DQG DGGUHVVtQJ JOREDO HQYtURQPHQWDO FKDOOHQJHV &K}
GHSHQGHQW HQHUJ\ V\VW HFDW B\RR) VDKAWWIDHODBI W QWRZD [XQ
UHVWUXFWXUtQJ RI HFRQRPtF DQG WHFKQRORJtFDO tQIUDV)
$JHQF\ >,5(1%$@ SHFHQW VFKRODUO\ tQYHVWtJDWtRQV K
tPSDFWV Rl UHQHZDEOH [MQHQGEINQW HEFK RR G RPIHMWY FDUERQ UHG!
EURDGHHFRRRRIF DQG HQYtURQPHQWDO WUDQVIRUPDWtRQV

,QIRUPDWLRQ FRPPXQLFDWLRQ WHFKQRORJLHV ,&7 KDYH D .
WKH FRQFHSW RI VPDUW WRXULVP LQ QHZ JHQHUDWLRQ LQIR!I
8 6LJDOD 0 ;LDQJ = HW DO QW HAPHFW IMRROX BRY P W VR WW
EHWZHHQ LQIRUPDWLRQ FRPPXQLFDWLRQ WHFKQRORJLHV T
H[FKDQJH LQIRUPDWLRQ LQ D GLJLWDO HQYLURQPHQW YLD |
FRQVLVWYVY RI DFWLYUMWRE VWAKEPHW FH UDKIPHQWHG UHDOLW

&KXQJ *UHW]HO .RR ,Q WKLV FRQWH[W VPDUWSKRQ
VPDUW WRXULVP VXFK DV QHDU ILHOG FRPPXQLFDWLRQ 1)
I[UHTXHQWL LGB/ LRQ 5),' ELJ GDWD *UHW]HO HW DO

WHFKQRORJLHVY VKRXOG LQFUHDVH HIILFLHQF\ EXW WKH\ VK
HQKDQFH LQWHUDFWLRQ ZLWK WKH FLW\ WHY $IGHEQ WR W \WRIHL
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WKDW LV ZKDW PDNHV LW GLIITHUHQW3RIRPXRWBH)HBUWLHD 4

J)L[HG EURDGEDQG SHQHWUDWLRQ UHSUHVHQWY D FULWLFD¢
LQVLIJKWYV LQWR WKH LQFUHDVLQJO\ LOWULFDWH UHODWLRC
HQYLURQPHQWDO V\VWHPV )DQ HW DQJLWDO WHKIFKRR®RLIL
IXQGDPHQWDOO\ UHVKDSHG HFRQRPLF ODQGVFDSHV FRPPXOQ
WR HQYLURQPHQWDO PDQDJHPHQW 3DSDJLDQQDNL 'LGD
'LIJILWDOL]DWLRQ LQWURGXFHV P XOMQBIOUHR ® P A KRINDLO/ FRK \WHKRJF
LQIOXHQFHG LQFOXGLQJ HQKDQFHG PRQLWRULQJ DQG PD:
LPSURYHG HQHUJ\ HIILFLHQF\ WKURXJK VPDUW WHFKQRORJLI
FRQVXPSWLRQ SDWWHUQV GHQHIORSPHQOW RO PRGDHQEG D
WHFKQRORJLHVY DQG WUDQVIRUPDWLRQ RI HFRQRPLF SURGX|

%URDGEDQG LQWHUQHW XVDJH VKRZV WKH GLJLWDO WUD
LQIUDVWUXFWXUH LQ VPDUW FLWLHVY %URDGEDQG LQWHUQ!
LPSRUWDQFH LQ WHUPV RI WRXULVP $ VKWJRRP S3LW LW DOH QM
WRXULVP EXVLQHVVHV DQG LPSURVYSNH® RXUWWWQH /8 HRQ & R
GHVWLQDWLRQV WR UHDFK D ZLGHU DXGLHQFH WKURXJK VR
DQDO\]LQJ WKH WUDYHO KDEGWWIRIFRRXHWEWWE MWK XNKHEE
VSHFLDO FDPSDLJQV FDQ EH FUHDWHG IRU WKH WDUJHW T
SD\PHQWWSHHXK LQWHUQHW DOORZV WRXULVWV WR PDNH RQ
VIVWHPV DQG VKRSHEDFRQOQHPWUYLW\ HQDEOHV SURYLGHUV W
YLUWXDO DQG DXJPHQWHG UHDOLW\ WRXULVWYV FDQ WDNH Y]
JXLGHV GXULQJ WKHLU WULS %XKDOLV DQG =RJH HW DO®HPH!

7KLV VWXG\ GLIIHUV IURP SUHYLRXV UHVHDUFK E\ H[DPLQLQJ
SHQHWUDWLRQ WRXULVP UHFHLSWV WRXULVW DUULYDOV
HPLVVLRQV VSHFLILFDOO\ ZLWKLQ WKB FRXQ\W M HRM WKHOZHRME
VXFK DV 6KDKED] HW DO DQG )DQ HW DO KDYH LC
GLJLWDOL]DWLRQ DQG HQYLURQPHQWDO GHJUDGDWLRQ LQ E
KDYH H[SORWV HG® WRRUIRHPQWDO LPSDFW IHZ KDYH FRPS
WKHVH IDFWRUV LOQWHUDFW ZLWKLQ WKH VSHFLILF HFRV\VWH

OHWKRGRORJ\

7KH 3$1(/ $5'/ $XWRUHJUHVVLYH 'LVWULEXWHG /DJ DQG &&(0
OHDQ *URXS WHFKQLTXHV ZHUH WHBR WHRD WY DROQ MK IVEK/H E®I R
UHYHQXHV FDUERQ HPLVVLRQV DQG EURD G E.XQGHMMV &YX
DQG 67,53$7 PRGHOV 3DQHO $5'/VEHF LLIQ F OHX GHF WG ¥ G GXDI H
HVWLPDWGOLWQWHODWLRQVKLSY ZKLFK PDNHV LW VXLWDEOH
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UHYHQXHV UHQHZDEOH HQHUJ\ FRQVXPSWLRQ EURDGEDQG
VHFWLRQDO SDQHO VHWWLQJ ,Q SDUWLFXODU ZH FDQ SUR)Y
DQDO\H WKHJP RIHJODWLRQVKLSY EHWZHHQVWRQXW LVO A HEYROQ B
LQWHUQHW SHQHWUDWLRQ 7KH FRPELQHG XVH RI ERWK 3D
SURYLGH D FRPSUHKHQVLYH IUDPHZRUN IRU DQDO\]LQJ G\QD
VHFWLRQDO GHSHQGHQFH LQ SDQKOL\GHBWD WTIK XD DARPE I QA
H[DPLQLQJ FRPSOH[ UHODWLRQVKLSY VXFK DV GLJLWDOL]DW
HPLVVLRQV DPRQJ GLITHUHQW FRXQWULHV RU UHJLRQV

SHVXOWYV

7DEOH VHH $SSHQGL] LOOXVWUDWHY WKH GHVFULSWLYH
VWXG\ ZKHUH ZH FDQ REVHUYH WKDW WKH PHHDLY WIDFOQ\H VFR |
'3 SHU FDSLWD JGSSF VTXDUHGHOBWHWFRQBKWOIWIRSSHQH
DUULYDOV WDUU DQG EURDGEDQG LQWHUQHW SHQHWUDWI
DFURVV WKH GDWDVHW DV LQGLFDWHG E\ WKHLU VWDQGDUG ¢
FRYHULQD®W RKHRRRUVLWHG GHVWLQDWLRQV LQFOXGLQJ JUDQF
OH[LFR 7KDLODQG *HUPDQ\ 8QLWHG .LQJGRP -DSDQ $XVWU
+RQJ .RQJ 3RODQG &DQDGD DQG 1HWKHUODQGYV QWHKH PHDC
FRQVXPSWLRQ WRIPLVVIRRQY¥2 ZKLOH WKH VWDQGDUG GHYLDW
HQHUJ\ FRQVXPSWLRQ MWRLVVLRQM WE2JHVWLQJ VLIQLILFDQW
OHDGLQJ WRXULVP GHVWLQDWLRQW@RYHU WEKHKH \8H UL\R B WHEW\
SDUWLFEXODUO\ LPSRUWDQW DV WKH\ UHIOHFW WKH GLYHUYV
SURILOHV Rl FRXQWULHV WKDW FROOHFWLYHO\ KRVW RYHU
81:72

7DEOH VHH $SSHQGL[ SUHVHQWV WKH FRUUHODWLRQ PD\
UHYHDOLQJ VHYHUDO LPSRUWPQWVUR QWD I RIQEIKAL TV ZRAHLUML &
*'3 SHU FDSLWD HQHUJ\ FRQVXPSWLRQ DQG W

VKRZLQJ D QHJDWLYH FRUUHODWLRQ ZL VDK & TEXWDRIHGE B'Q GS M Q
SHQHWUDWLRQKQHJIJDWLYH FRUUHOBIWLRQLRBW ZHMH® BPRDGED (
SHQHWUDWLRQ VXJJHMWNOWKDMWL R Q FADH DRMHHAGES GLHG XFH HPLVV
ILQGLQJ LQ OLQH ZLWK RXU UHVHDUFK REMHFWLYHV ZKLOH |
FDSLWD SURYLGHV LQLWLDO VXSSRUW IRU WKH (QYLURQPHQ)
FRIHODWLRQV EHWZHHQ WKH LQGHSHQGHQW YDULDEOHV |
PXOWLFROOLQHDULW\ LV QRW D VLJQLILFDQW FRQFHUQ LQ R

7KH KRPRIJHQHLW\ WHVW UHVXOWY SUHVHQWHG LYDOXEHOH
IRU ERWK WKH '"'HOWD DQG $GMXVWHG '"HOWD VWDWLVW
KHWHURJHQHLW\ DHBPW VR QW IOH XU AWV MY VRKIUN BEQ & RX U WPKDV K F
FKRLFH RI HPSOR\LQJ SDQHO DSSURDFKHV WKDW DFFRXQW IF
DV LW FRQILUPV WKDW WKH UHODWLRQVKLS EHWZHHQ WKH Y
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WKH VHOHFWHG FRXQWULHYV ZKLFK XQGHUVFRUHV WKH LPS
SDUDPHWHU KHWHURJHQHLW\ LQ RXU SDQHO GDWD DQDO\VLYV

7DEOH VHH $SSHQGL[ VSIFAWLHROWY WKIH@GRY¥H &' WHYV
GHPRQVWUDWH WKDW DOWPYDVULREUHY 3LSHUWKBEQWRB2VTXDU!I
HQHUJ\ FRQVXPSWLRQ WRXULVW DUULYDOV DQG EURDGEDOQ(
VHFWLRQDO GHSHIQOHHQYFRIZLWK ISOGLFDWLQJ WKDW WKH FRX
LQGHESHQQN EXW UDWKHU LQWHUGHSHQGHQW LQ WHUPV RI W
DEVROXWH FRUUHODWURD IRDIORIEMWLBOUWLFXO IXUWKHU FR
LQWHUGHSHQGHQFH ZKLFK YDOLGDWHY RXU FKRLFH RI XVLQ.
&&(0* PHWKRGRORJ\ DV LW LV VSHFLILFDHROWN LEROILQ QGHES MW@
LQ SDQHO GDWD DQDO\VLYV

7KH &$') DQG &,36 XQLW URRW WHVWV UHVXOWYV LQ 7DEOH
QDPHO\H®LVVLRQV *'3 SHU FDSLWD VTXDUHG *'3 SHU FDSL\
DUULYDOV DQG EURDGEDQG LQWBWOQR®DSH@NW WKW LB QO H1
VWDWLRQDU\ DIWHU ILUVW GLIIHUHQFLQJ DV LIUPEL AKDMG DE
YDULDEOHV DUH LQWHJUDWHG Rl RUGHU RQH ZKLFK LV
$5'/ DSSURDFK WKDW ZDH/ KW HVDGRAMLHIGFDO O\ GHVLJQHG IRU
RI WKH VDPH RUGHU

7TDEOH VHH $SSHQGL] SUHVHQWY WKH (UURU &RUUHFWLF
LOWHUHVWLQJOYDOKRY KLJK $RU DOO VWDWLVWLFV *W *L
FRLQWHJUDWLRQ XQGHU WKH WHVWW QSHFHMYBDWOQORQNJ KW A
RI ORQEH UHODWLRQVKLSYVY DV RWKHU FRLQWHJUDWLRQ WHVW
7KLV I1LQGLQJ KLIJKOLJKWV WKH FRPSOH[LW\ RI WKH UHODW
DOWHUQDWLYHH PCBRSLUURR MBEKORPNRDWLRQVKLSY PLJKW EH PRU
GDWDVHW

7KH '\QDPLF 6HHPLQJO\ 8QUHODWHG &RLQWHJIJUDWLQJ 5HJUH
$SSHQGL[ SURYLGH HYLGHQXRHURHODWOQRQ\FIDIBNVY ERYZHHQ W
HQHUJ\ FRQVXPSWLRQ HQHUJ\ KDV D VHBQVVILRIQQW FSRHVILMA

SDOXH WRXULVW DUULYDOV WDUU HMPIWBLRIQ\QL |
FRHIILFLHQWSDOXH EURDGEDQG LQWHUQHW SHQHWUL
QHIJDWLYH HIIHFMW \RRR@FLARM SDOXH DQG *'3 SHU |

JGSSF KDV D PDUJLQDOO\ VLIQLILFDQW BSROKWLYH HIIAFNVD |
VTXDUHG *'3 SHU FMERWD DIGRSEWLYH EXW LQVLJQLILFDQW H
YDOXH 7TKHVH ILQGLQJY SURYLGH QXDQFHG LQVLJKWYV |
WKH WRS PRVW YLVLWHG FRXQWULHV ZLWK WEKHR QGEDQYGY I
LOQWHUQHW SHQHWUDWLRQ EHLQJVERLW MWFROOWLWMIP\ @REV B E OLIHW
FRQWULEXWH WR HQYLURQPHQWDO VXVWDLQDELOLW\ UDWKH
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)LQDOO\ 7DEOH VHH $SSHQGL] SUHVHQWY WKH 'XPLWUH)
ZKLFK UHYHDO LPSRUWDQW FDXVDO UHODWLRQVKLSV LQ R
EHWZHHQ *'3 SHU FEBLWWLRQW®G &2 GLUHFWLRQDO FDXVDOLW\
FDSLWD HPGEV&LRQV XQLGLUHFWLRQDO FDXVDOLW\ UXQQLQ
HPLVVLRQV XQLGLUHFWLRQDO FDXVDOLW\ HPXOY®LADVIUMPR)C
XQLGLUHFWLRQDO FDXVDO LWV HIUXOQHW QSIH QURARIIDWRLIRGED GTEGE\
FDXVDO UHODWLRQVKLSY SURYLGH IXUWKHU VXSSRUW IRU R>
DFWLYLWLHYV DQG GLJLWDOL]DWLRQ VLJQLILFDQWO\ LQIOXH
FRXQWULHV ZLWK EURDBWDRRQ LHW BQQHWG SFHIMARW RI GLJI
SDUWLFXODUO\ LPSRUWDQW UROH LQ UHGXFLQJ FDUERQ

VXVWDLQDELOLW\

7KH HPSLULFDO ILQGLQJV VWURQJO\ VXSSRUW RXU UHVHDUF
QHIJDWLYH FRHIILFLHQW RI EURDGEDQRRQQW AV QMK\D \8 H@ IHM. \
FRQWULEXWHYV WRLVNGR®NVQIQ&2PDUW WRXULVP GHVWLQDWLR
HQHUJ\ FRQVXPSWRRWYMRWAIQGLFDWHY WKDW HQHUJ\ SRO

HQYLURQPHQWDO RXWFRPHYV WKH QHJDWLYN XKRHM WAL MKW
WRXULVP LQ WKH WRS GHVWLQDWLRQV PD\ EH EHE®EPOLQJ PF
SUDFWLFHY DQG SROLFLHYV WKH UHODWLRQVKLS EHWZHH(

HPLVVLRQV SURYLGHV D QXDQFHG SLFWXUH UHJDUGLQJ WKH

WKH VWURQJ QHJDWLYH LPSDFW @ | REU RIPGED QRQVQ GG Q/
XQLGLUHFWLRQDO FDXVDOLW)\ IURW ERQDG\EDRSS R HYHRMID WR
GLJLWDOL]DWLRQ KHOSV UHGXFH FDUERQ HPLVVLRQV WKURX
VPDUW WRXULVP GHVWLQDWLRQV 7KHVH ILQGLQJV YDOLGD)
PRGHO ZLWK WKH LM&ZKLORWKBVRUSRUDWLQJ GLJLWDOL]D!
HQYLURQPHQWDO VXVWDLQDELOLW\ LQ WKH ZRUOG V PRVW Y

6 XVWDLQDEOH 6PDUW 7RXULVP ,PSOLFDW LRQV IRU WKH ORVYV

2XU HPSLULFDO ILQGLQJY UHYHDO VLJQLILFDQW LPSOLEDWLF
DFURVV WKH ZRUOG V PRVW YLVLWHG GHVWLQDWLRQV 7KH
SHQHWUDWLR® BPLVVLRQV VXJIJHVWY WKDW GLJLWDO LQIUD)
VXFK DV )UDQFH 6SDLQ -DSDQ DQG WKH 86$ LV \LHOGLQJ H
JDLQV ZKLFK DOLJQV ZLWK *|VVOLQJ V DVVHWWZIBRYQ WKL
WRZDUG VXVWDLQ REB®H QUWR X$IAR@JI GHKYRGHDQ GHVWLQDWLRQ
*HUPDQ\ 8QLWHG .LQJGRP $XVWULD *UHHFH 3RUWXJDO 3R(
SHQHWUDWLRQ UDWHVY DUH JHQHUDOO\ KLJK DYHUDJLQJ DER"
DSSRBYW SURQRXQFHG ZLWK RXU FDXVDOLW\ DQDO\VLV VKR
OHYHUDJHG GLJLWDO WHFKQRORJLHV WR RSWLPL]JH HQHUJ\

RYHUDOO FDUERQ IRRWSULQWV
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)RU UDSLGO\ GHYHORSLQJ WRXULVP PDUNHWV VXFK DV &KL
ELGLUHFWLRQDO FDXVDOLWMPLVGHR@N. IDAG EMWIHH® &2 SHU |
WKH FRPSOH[ UHODWLRQVKLS EHWZHHQ HFRQRPLF GHYHORS
GLIIHUHQW VWDJHV RI GHYHORSPHQW :DQJ HW DO V1
HFRQRPLHV H[SHWLBQFHPQHDYH LQ HPLVVLRQV IROORZHG E
PRUH VXVWDLQDEOH WHFKQRQ@RJVHVQIEQ & DSWHD MWK DR WV K2EKVUH | |
LQIOHFWLRQ SRLQW ZKHUH LQYHVWPHQWY LQ UHQHZDEOH HC
\LHOG HPLVVLRQV UHGXFWLRQV GHVSLWH LQFUHDVLQJ WRXU
X]QHWYV &XRWKHMLY LQ WKH FRQWH[W RI WRXULVP GHYHORSIH

7KH VLJQLILFDQW QHJDWLYH HIIHFMPRY WVLRQWL VAR HIW ILELLYHD@DW
YDOXH LV SDUWLF XO DRI XPRIWGHHEZ\RW MWD WR B QL JKLNH ) UL
86$ VXJIJHVWLQJ WKDW GHVSLWH DFFRPPRGDWLQJ PDVVLYH \
PLOOLRQ LQWHW QRIDODUWMKHVH FRXQWULHV KDYH VXFF
WRXULVP SUDFWLFHV 7KLV FRQWUDGLFWYV WKH WUDGLWLRQ
OHDGV WR LURDWHQWH®Y GHJUDGDWLRQ DQG VXSSRUWV %!
VXVWDLQDEOH WRXULVP LV SRVVLEOH DW VFDOH ZKHQ DSSUF
LQ SODFH

(QHUJ\ FRQVXPSWLRQ HQHUJ\ GHPRQVWUDWHMPDVVLR@QMLF
FRHIILFLHQWDOXH S DFURVV DOO VWXGLHG FRXQWULHV
LQ WKHHRQWYI\RQV UHODWLRQVKLS &RXQWULHV ZLWK KLJKH
$XVWULD *HUPDQ\ DQG 6SRQRVQHOKR/ANCRIZ\W U ARPGIBAHRGGW R WR
GHVWLQDWLRQV OLNH 5XVVLD DQG &KLQD ,5(1% 7KLV I

FURRXQWU\ DQDORXQG XKKFW UHQHZDEOH HQHUJ\ DG
PRGHUDWHYV MWHKH WRQMVYMHODWLRQVKLS

7KH VWUDWHILF LQWHJUDWLRQ RI VPDUW WHFKQRORJLHV L
GHVWLQDWLRQV UHYHDOVHOQDEDW® HNXY VRD LQPEKQRWRJIYRU F
LQLWLDWLYHV LQ %DUFHORQD $PVWHUGQ@WHDQ8W HR X7& LKDIW
WHFKQRORJLHY FDQ UHGXFH HQHUJ\ FRQVXPSWLRQ LQ WRXU
2XU HPSLULFDO ILQGLQJ WKDW EURDGEDQUHGKRWMRIDWERRKY
TXDQWLWDWLYH YDO MM HRVQDIR® WXKIHMM WO WK BW GLILWDO
DQ HQDEOHU RI LPSURYHG WRXULVW H[SHULHQFHY DQG HQYL

7KH XQLGLUHFWLRQDO FDXVDOLW\ UXQQLQJ IHRPVEUR Q& EIDL
HVSHFLDOO\ UHOHYDQW IRU SROLF\ IRUPXODWLRQ LQ HPHUJL
7KDLODQG ZKHUH GLJLWDO LQIUDVWUXFWXUH LQYHVWPHQW
JRDOV *UHW]HO HW DOPDUW SBERSRVP G MRDOWMHPV IXQFWLRQC
WHFKQRORJLHV DUH H[SOLFLWO\ GHSOR\HG WR DGGUHVV VX
HPSLULFDO IQQ@G\LQ¥ 8 SRUWR
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&ROOHFWLYHO\ WKHVH UHVXOWV GHPRQVWUDWH WKDW WK}
WRZDUG PRUH VXVWDLQDEOH IRUPV RI WRXULVP WKURXJK Gl
WKRXJK DW YDU\LQJ SDFHV DQG ZLWHKL®LWSKFLQWF DHFRIRFOPFLKF
DQG HQYLURQPHQWDO FRQWH[WV 7KH VWURQJ QHJDWLYH UH
HPLVVLRQV LQ SDUWLFXODU VXJJHVWV WKDW VPDUW WRXUL
UHFRQFLOLQJ FRQWLOXK GZLMRKXUHYRPDQIBHG HQYLURQPHQWL
FRQWULEXWLQJ WR PXOWLSOH 6XVWDLQDEOH '"HYHORSPHQW
(QHUJ\ 6'* ,QGXVWU\ ,QQRYDWLRQ DQG ,QIUDVWUXFWXL
&RPPXQLWLHV RO@GPDWH $FWLRQ 8QLWHG 1DWLRQV

&RQFOXVLRQ

7KLV VWXG\ KDV DQDO\]JHG WKH FRPSOH[ UHODWLRQVKLSV EH
DUULYDOV WRXULVP UHYHQXHV EURDMPEDYGRIQYWIHU QHW ZR
PRVW YLVLWHG FRXQWULHV )UDQFH 6SDLQ 86%$ &KLQD ,W
8QLWHG .LQJGRP -DSDQ $XVWULD *UHHFH O0DOD\VLD 3RL
&DQDGD -DSDQ DQG 1HWKHH®EZBBY IRUDWEH SHWIL\RGQE HJL
(QYLURQPHQWDO .X]QHWV &XUYH 678&53$VSRWE&HOLYUD®WRR W\
HPSOR\LQJ SDQHO $5'/ DQG &&(0* PHWKRGRORJLHV ZH KDY
ILQGLQJVY WKDW FRQWULEXWH WR RXU XQGHUVWDQGLQJ RI V;

2XU UHVXOWV SURYLGH UREXVW HYLGHQFH WKDW EURDGED(
GLJLWDOL]DWLRQ VLJQLILFDQWO\ UHGXFHV FDUERQ HPLVVLF
FRHIILFLHQW RI EURDGEDQG LQWR® WBELW VIHROQNWWAROQVNLBPV WK
WUDQVIRUPDWLRQ LV QRW PHUHO\ DQ HFRQRPLF GULYHU EX\
LV SDUWLFXODUO\ LPSRUWDQW DV LW FKDOOHQJHV WKH FRQ)
LQHYLWDEO\ LQRIHDWPSWHR® WIQGEFE HQYLURQPHQWDO GHJUDG
GHPRQVWUDWHY WKDW GLJLWDOL]DWLRQ ZKHQ VWUDWHILF
VXVWDLQDELOLW\ ZKLOH DFFRPPRGDWLQJ JURZLQJ WRXULVW

7KH VWXG\ DOVR UHYHDOV D QRWHZRUWK\ QHJDWLYH UHOD
HPLVVLRQV FRHIILFMXHQMVWLQJ WKDW WRXULVP JURZWK DQG
QRW QHFHVVDULO\ FRQIOLFWLQJ REMHFWLYHV YRKQXPH QGL
GHVWLQDWLRQV OLNH )UDQFH 6SDLQ FBSDQIX0QE WK BB
VXVWDLQDEOH WRXULVP SUDFWLFHV GHVSLWH KRVWLQJ KX
WUDGLWLRQDO DVVXPSW L RIOVMY E D W CLHOIF&\H BWRH BU W B WUV IR QYQLH
LV QRW VXSSRUWHG E\ RXU GDWD LQGLFDWLQJ WKDW VXVWD
ZLWK DSSURSULDWH WHFKQRORJLFDO DQG SROLF\ IUDPHZRUI

2XU FDXVDOLW\ DQDO\VLY UHYHDOV LPSRUWDQW GLUHFWLR
LPSOLFDWLRQV 7KH XQLGLUHFWLRQDO FDXVDOLW\ UXQQLQJ
DUULYDOV DQG HQHUJHPRQVXRGWLRG WBRVERAYV WKDW SROLF
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DUHDV FDQ HIIHFWLYHO\ LQIOXHQFH HQYLURQPHQWDO RXW
EURDGEDQG SHQHWUDWLRQ RQ HPLVVLRQV UHGXFWLRQV V.
LQIUDVWUXFWXUH LQYHVWPHQW DV D VXVWDLQDELOLW\ WRR:

7KH ELGLUHFWLRQDO FDXVDOLW)\ HERMWZIHRQ V*'ELBK®ULEW VDY
LQWHUSOD\ EHWZHHQ HFRQRPLF GHYHORSPHQW DQG HQYLUR
Rl GHYHORSPHQW )RU HPHUJLQJ WRXULVP PDUNHWYV VXFK D
WKLV UHODWLRQV KLSDIUMO @ B WILIDWH D IVWBW RULWLFDO LQIOF
HFRQRPLF JURZWK EHFRPHV LQFUHDVLQJO\ GHFRBSOHG |
IXQGDPHQWDO SULQFLSOH RI WKHK\SRYWHKHRQPHYWDW RXQ HMOG
VXSSRUW

SHILRQDO YDULDWLRQV LQ RXU UHVXOWY DUH LQVWUXFWLY
ZLWK KLJK EURDGEDQG SHQHWUDWLRQ UDWHYVY GHPRQVWUDW|
GLJLWDOL]DWLRQ FRPSDUHG WR GHVWL QWUWBQW UXIFWKX WOH V
FRXQWULHYV ZLWK KLJKHU UHQHZDEOH HQHUJ\ SHQHWUDWLRC
WR HQHUJ\ FRQVXPSWLRQ XQGHUVFRULQJ WKH FRPSOHPHQV
VXVWDLQDEOH WRXULVP GHYHORSPHQW

7TKH LQWHJUDWLRQ RI VPDUW WHFKQRORJLHV LQ WRXULVP LQ
RI OHDGLQJ VXVWDLQDEOH GHVWLQDWLRQV 2XU HPSLULFL
GLJLWDOL]DWLRQ DQG HPLVVLRQV WRUGK FRVL RMK I8 UR MILFKDHNY R K
LOQLWLDWLYHYV EHLQJ LPSOHPHQWHG LQ WRXULVP KRWVSRWYV
6HRXO ZKHUH ,R7 WHFKQRORJLHY DUH RSWLPL]LQJ UHVRXUF|

3ROLF\ LPSOLFDWLRQV GHULYHG IURP RXU ILQGLQJV DUH P>
SULRULWL]H EURDGEDQG LQIUDVWUXFWXUH GHYHORSPHQW
VWUDWHJI\ B6HFRQG UHQHZDEOH HQHUJ\WRGRIW PR G H VKR QM
SDUWLFXODUOG M OHIRENQ®/ IKRHOQ W U IHHP\L \Z\KLHRUHY WKHHD BI\V@ HRIQ V K
VWURQJ 7KLUG WKH GHYHORSPHQW RI VPDUW WRXULVP F
VXVWDLQDELOLW)\ JRDOV RO HNW WDR IDIEIGE HMWBQYWHRRO®R QW D

ILPLWDWLRQV RI RXU VWXG\ LQFOXGH SRWHQWLDO GDWD KF
GLJLWDO WHFKQRORJLHV WKDW PD\ DIIHFW WKH VWDELOLW
UHVHDUFK VKRXOG H[SORUH PRUH JDWOQRQDIOHYHODW)RKDWW L
GLIJLWDO WHFKQRORJLHVY EH\RQG EURDGEDQG SHQHWUDWLRC
VPDUW WRXULVP GHYHORSPHQW

SHIHUHQFHV

$EHOOD $3DEGRVHGHUR & ,QIRUPDWtRQ UHXMH tQ VP
SURIHVORQDO GH OD ,QIRUBPDWEWMY GRt RUJ HSt QRY
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%BHQQHWW %XVIWLMDIQWH OHGUDQR 0 / &KDOO'I
FRPPXQtWtHY 7KH FDVH RI6X%RQRUPIEOMRXHYWHFORSPHQW
KWWSV GRt RUJ 6.&, $.'6' | &2 09

tEUt 6 ( 7KH DUFKtWHFWXUH RI VXVWDtQDEOH VPDUYV
FUtWtFDO FRQFHSWoDAMNWDO WIR QR UWIUHV
KWWSV GRt RUJ VPDUWFtWtHYV

%XFNOH\ 5 6XVWDtQDEOH WRBRWNGOV 5:-HVHIXURK P @Ga& VHH
KWWSV GRt RUJ M DQQDOV

%XKDOtV $PDUDQJJDQD $ 6PDUW WRXUtVP GHVWtQ
WKURXJK SHUVRQDOtVDWtRQ RI VHUYtFHV ,QIRUPRWIRPGtDR
FRPPXQUFDWORQ WHFKQRO®RJIIHV 660 UVRXMBWP GRt RUJ

B

% XKDOtVv ' =RJH O 7KH VWUDWHJtF tPSDFW RI WKH
,QIRUPDWUORQ DQG &RPPXQUFDWUORQ THFKQRORJGHV 0 C
KWWSV GRt RUJ B

&KX |/ =KDQJ = 'DQJ 5 5HQHZDEOH HQHUJ\ WHFKQ
HPtVVtRQ HIItFtHQF\ (YtGHQBHM QHEZBPOH&K{QB UJ\
KWWSV GRt RUJ M UHQHQH

'XPLWUHVFX ( , +XUOLQ & F DDHWONVALIQN | RQY) K B BVGIIUHRD )G
(FRQRPLF ORGHOOLQJ KWWSV GRL RUJ M HFRQPRG

(QFDODGD [/ 3RARDXIGD |, JHUUHtUD & & SRFKD -
RI tQWHUHVW EDVHG RQ GtJtWDO tPSUt@WWD?ﬂ?CZﬂDEJC(I)/OW\VXVW
KWWSV GRt RUJ V X

)DQ + [/t 0O B6KDR 6 <DQJ |/ 'tJtIWDO HFRQRP\ D(
HIItFtHQF\ (YtGHQFH IURP -RXEtQMBVRIQ&QKINPHU 3URGXFWF
KWWSV GRt RUJ M MFOHSUR

JHQJ & +X &DQ GtJtWDO HFRQRP\ GUtYIQ FTWNERQ H
H[SHUtPHQW EDVHG RQ WKH StORW SROOMHUR! GRRQ\WRPG FWFRQ
KWWSV GRt RUJ M HQHFR

*IVVOtQJ 6 7TRXUtVP WHFKQRORJ\ DQG ,&7 D FUtWt
FRQFHVVIR&@WXUQDO R 6XVWDUQDEOH 7TRXUGVP
KWWSV GRt RUJ

*IVVOtQJ 6 SHHWHUV 3 $VVHVVIQJ WRXuUtVP V JORE
-RXUQDO RI 6XVWDUIQDEOHK\WRWSWPGRt RUJ

*UHW]HO 8 6tJDOD O tDQJ = .RR & 6PDUW
GHYHORSOGHRWWRQUF ODUNHWWWSY GRt RUJ Vv

*UHW]HO 8 =KRQJ / .RR & $SSOtFDWWRHU @DWRRQI
"RXUQDO RI 7TRXUQOVP &UWOWHWSY GRt RUJ -7&
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*URVVPDQ * O .UXHJHU $ % (FRQRP /K BURDNRNVBIQ G\
-RXUQDO RI (FRQRPUFKWWSY GRt RUJ
*URVVPDQQ : '"tHWUtFK 3 /IHDO )tOKR : "'tJtWDOt]DWH

DQG RSSRUPWBURIMWIRQDO -RXUQDO RI 6XVWDUQDEOH 'HYH
KWWSV GRt RUJ

*sOVHOHQ 6 g]JGHPtU u dHOtN 6 8=UDG 7 g]FDQ 0
RI WKH VPDUW FtW\ DSSURDFKHV DQG WKH tQQRRPWQADID RS S (

,QIRUPDWQORQ 7HFKQRORJ\ ODQDJHPHQW
KWWSV GRt RUJ
+DtGtQH $ (O +DVVDQt 6 $TTDO $ (O +DQQDQt $

WHFKQRORJtHV tQ EXtOGtQJ XRIMXWHE VWDHW 7HOMKHERRCSGIQH V
KWWSV GRt RUJ

+DUUtVRQ & (FNPDQ % +DPtOWRQ 5 +DUWVZtFN 3 .DOD

3 JRXQGDWtRQV RO VRRUYWHW RFtWHWHDUFK DQG '"HYHOR
KWWSV GRt RUJ -5'
+|[MHU O :DQJHO - 6PDUW VXVWDtQDEOH,&TWtHV '

,QQRYDWGORQV IRBSXVWD ECDEQRMHWEY GRt RUJ
B

+XQWHU : & &KXQJ 1 *UHW]HO 8 .RR & &RQVWU X
$VaD 3DFOIQOF "RXUQDO RI ,QIRUPDWQORQ 6\VWHF
KWWSV GRt RUJ DSMtV

,QWHUQDWtRQDO 5HQHZDEOH (QHBHQHIDEO\H>HFHY@ VWDWQ
5(1$KWWSV GRt RUJ 5(1%

, QWHUQDWtRQDO 7HOHFRP P XQOFDW xR @ Q (RIJ PWTB@GHYHORS
10JXUHV ,78 3XEOtRRBAMWROY GRt RU.J

.UDPHUV $ +|MHU 0 /|YHKDJHQ 1 ‘DQJHO +¢[SORUt@BDU YV
,&7 VROXWtRQV IRU UHGXHRBG INRPPH QWBIOt Q FRGWOHOL QJ  6RIV
KWWSV _GRt RUJ M HQYVRIW

/It < %Dt tDQJ . 'tJtIWDO WUDQVIRUPDWtRQ tQ \
GHVWtQDWtRQ H[SHUtHOEXHWQDI® RIKIGBPDUW 7RXUQVP
KWWSV GRt RUJ VPDUWWRXUtVP

3DSDJtDQQDNt . 'tGDVNDORX ( "tJtIWDO WHFKQROR
VIVWHPDWtF OtVBMVYIYWXQBEUWOYVWWWSY GRt RUJ V X

3DUDPDWt 6 5 8PPDOOD O $SHUJtV 1 7KH HIIHFW
tQYHVWPHQW RQ &2 HPtVVtRQV tQ GHY HRRSGBODRIG( G HNUHRORE
ODQDJHPHQW KWWSV GRt RUJ M MHQYPDOQ
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sbP O .KDOtOt 6 $ONDOD\ 5 5HQHZDEOH HQHUJ\
FKDOOHQJHV DQGHRESBAAEADXQDMXIEV6XVWDIQDEOH (QHUJ\ 51
KWWSV GRt RUJ M UVHU

6HPHUIGRYi 7 9iYURYI - 1 8vtQJ D VI\VWHPtF DSSUR
FRPPXQtFDWtRQ ZtWKtQ KRRXBiIWBOMWQ® O OHPHWU\3HUVSHFWQY
KWWSV GRt RUJ M WPS

6KDKED] 0 'RQJ . OHR 0 6 6tQKD $ 7KH tPSDF
HQYtURQPHQWDO GHJUDGDWtRQ (YtGHQEFQY IURP PHGW DA O, PR
$VVHVVPHQW 5HYMKMWSY GRt RUJ M HtDU

BWHUQ ' 7KH UtVH DQG IDOO RI WRAUHO B Q M tU-RIGRPI-PQWD
KWWSV GRt RUJ M ZRUOGGHY

8QtWHG 1DWtRQM 6XVWDIQDEOH 'HYHORS P HB@WWHRD Q D WtHREF
KWWSV _GRt RUJ

8QtWHG 1DWtRQV :RUOG 7RXUtVP 2UJBQUDWPtRQ ZIBUGA2 @ *O
2YHUY®BHRZ72KWWSV GRt RUJ

8QtWHG 1DWtRQV :RUOG 7RXUtVP 2U7IRXQUYIDARtRGQJ K B 1:7R\@V (
81:72 KWWSV GRt RUJ
:DQJ 0 &KHQ = =KDQJ / %Dt < "tJtWDO WUDQVIRU

RQ &2 HPtVVtRQV (YtGHQFHRXRB®DEKRIHAUD FEMDtIBWMVHDUFK
KWWSV GRt RUJ

tDQJ = 0DJQtQt 9 3 JHVHQPDtHU ' 5 L QIRUPDW 1]
EHKDYtRU tQ WUDYHO DQG WRXUtVP ,QVtJKWVRXREDW UDIY H
SHWDGOOGQJ DQG &RQVXPHHUWWSYIFBRt RUJ M MUHWFRQ
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7TDEOHUURU &RUUHFWLRQ 3DQHO &RLQWHJUDWLRQ 7HVW 5HVX

6WDWtVWtF 9DOXH =9DOXH 39DOXH

*W

*D

3W

3D

$33(1',;
7TDEOHQDPLF 6HHPLQJO\ 8QUHODWHG &RLQWHJIJUDWLQJ 5HJUH

&R &RHIItFtH( 6WG HUU]| ] 31_1_
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SHVHDRUFKVKH BUREOHPV RI &RPPXQLFDWLRQ 7RROV %HWZHLE

gUHP &H\GD 6EPNDXEF QU GIRNHQ dRODNR+OX

)DEFXOMRXRIBVEOQ $GQDQ OHQGHUHYV 8QLYHUVLW\ 7
J)DFXOW)\ RI.DRAMILRRQX 8QLYHUVLW\ 7XUNH\

$EVWUDFW

SXUSRKHYV VWXG\ LV TXDOLWDWLYH UHVHDUFK WKDW DLPV W
LPSURYHPHQW VXJJHVWLRQV HQFRXQWHUHG LQ WKH FRPPXQ
WRXULVWYV

BWXG\ GHVLJQ PHWKRTKRD RMINXOB\SZRDYFKR QG X FRDHVG] YOH \QLII @
DOORZLQJGRGWK DQDO\VLY 7KH 0$:4'$ VRIWZDUH ZDV XVHG
WKH VI\VWHPDWLF SURFHVVLQJ RI ODUJH YROXPHV RI TXDOL)\
SRVVHVV INKDRZHOHGEJH LQ WKH ILHOG RI WRXULVP DQG WRXU
SURIHVVLRQ SDUWLFLSDWHG LQ WKH VWXG\ 7KHVH SDUWLFL
LGHQWLI\ LQGLYLGXDOV ZW RH FIRX @& YRR WAUR EDXQWH PRIMQ J W K
'LWKLQ WKH VFRSH RIVWKKFUMXYBIID® AKQ WHPY.LHZV ZHIFHVKR QG .
XQGHUVWDQGLQJ Rl SDUWLFLSDQWY H[SHULHQFHV DQG SHUF
WKHPHWWX¥KH XVH Rl FRPPXQLUKRWHRIQQ WRBDFW WRX Ul § WR X (
DQG OLQJXLVWLF FKDOOHQJHV DQG VXJJHVWHG LPSURYHPHC

SHVXOMH VWXG\ LGHQWLILHY DQG SUHVHQWY WKH FKDOOHQ
FRPPXQLFDWLRQ SURFHVVHV DV ZHOO DV WKH SUREOHPV FD
HPSKDVL]HV WKH GHYHORSPHQW RI D PREL OIHQ B S © OV ADKARIZR O
JXLGHV PRVWO\ KDYH GLIILFXOW\ LQ FRPPXQLFDWLRQ GXH WF
GLIIHUHQW H[SHFWDWLRQV RI WRXULVWV ,QDGHTXDF\ RI V
QHJDWLYHO\ DIIHFW WWDWEGRFKDW PFRPBXNYLFDWLRQ SURFH\
WKH LQWHJUDWLRQ Rl PRELOH DSSOLFDWLRQV DXWRPDWLF V
7KH DGYDQWDJHV Rl WUDGLWLRQDO KHDGVHW XVH VLPXOWI
VDL DQG GLVDGYDQWDJHV FRQQHFWLRQ SUREOHPV WHF
DGGLWLRQ LW ZDV GHWHUPLQHG WKDW FXUUHQW KHDGVHW \
VXFK DV FRQQHFWLRQ GURSV DQG EDWWHWK K\ I$U RLYQ GIHG G
FRPPXQLFDWLRQ

2ULIJLOQDOLWLYDUWEK G\ SUHVHQWY DQ LQQRYDWLYH PRELOF
GLJLWDOL]DWLRQ FDQ FRQWULEXWH WR WKH WRXULVP VHFW
WKH WRXULVP VHFWRU IUMWHDQ GO I/@GHRAG KB W BYZIMWOLAR QW VR E
XVHIXO UHVRXUFH IRU ERWK DFDGHPLFV DQG LQGXVWU\ SUI
VWXGLHVY LQ WKH DFDGHPLF OLWHUDWXUH FRQVLGHULQJ W
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VXVWDLQDELOLW\ LW LV DOVR HPSKDVL]HG WKDW VXFK DSS
WRXULVP FRQFHSW

H\ZRUTRXULVP 7RXULVW *XLGLQJ 7HFKQRORJ\ +HDGVHWYV
,QWURGXFWLRQ

7KH WRXULVP VHFWRU LV D UDSLGO\ GHYHORSLQJ ILHOG ERV
VLIQLILFDQW DWWHQWLRQ E\ FUHDWLQJ LPSRUWDQW LPSDI
(VSHFLDOO\ LQ WKH VW FHQWXU\R BMWK MK V. DFQUGH DWKH LLX
WHFKQRORJ\ LQWR WRXULVP LW KDV EHFRPH HDVLHU DQG P
VLWXDWLRQ LV DOVR TXLWH FOHDUO\ REVHUYHG LQ 7XUNLVK
KDYH WKH SR VAW WLRX WRVIWHWXUDQ gUHQ DQG dDNDU

7RXULVP DFWLYLWLHV LQ 7XUNH\ KDYH D KLVWRULFDOO\ ULI
JXLGLQJ GDWH EDFN WR $QFLHQW *UHHFH ZLWK LPSRUWDQ
+RZHYHU WKH VLJQLILFDQW FKDQJHVXUD WHRXSH G PEE MIOH LLQG
UHYROXWLRQ 'XULQJ WKLV SHULRG WKH QHHG IRU JXLGHV Z
RI LQOWURGXFLQJ WRXULVWY WR WKHVH KLVWRULFDO FXOWX!I

7KH IRX QRG DWKIHRWR XULVP JXLGLQJ SURIHVVLRQ DUH EDVH
+HURGRWXV ZKR GRFXPHQWHG DQG VKDUHG WKH FXOWXUH
YLVLWHG $GGLWLRQDOO\ LW LV NQRZQ WKDW ¥HURB®VDXVHV
JXLGH IRU ERWK WUDYHOHUV RI WKDW WLPH DQG IXWXUH WR

'LWK WKH UDSLG GHYHORSPHQW RI WHFKQRORJ\ WKH WRX
WUDQVIRUPDWLRQ 7HFKQRORJLFDO DSSOLFDWLRQV VXFK DV
DUWLILFLDO LQWHOOLJHQFH DQG GUFCHHV VDRIQ EHOURFHE
'LDQJ *UHW]HO 3URYLGLQJ WRXULVWV ZLWK VXFK VI
DOORZV WKHP WR IDPLOLDUL]H WKHPVHOYHV ZLWK WKH GHVV
PD\ DOVR LQIOXHQF MWW KIRLW R WKIDW. IEH QWWQDWLRQ 2QH RI W
LV uKHDGVHWY GHYLFHV +HDGVHWY DUH LQFOXGHG DPRQJ Wi
EHWZHHQ JXLGHV DQG WRXULVWV dDNPDN DQG 'HPLUNRO

WUBMGERQDO KHDGVHWY QHFHVVLWDWH WKH GHYHORSPHQW R
H[DPSOH LVVXHV VXFK DV ODFN RI VLJQDO LQ FHUWDLQ DUHTC
WKH ZURQJ EXWWRQ DQG YDULRXW KID @QHHE PRO IXQWWUROQ V

,Q WKLY FRQWH[W DQ DOWHUQDWLYH PRELOH DSSOLFDWLRQ
SRWHQWLDO PRELOH DSSOLFDWLRQ DLPV WR HQVXUH VPRR
WRXULVWY DQG JXLGHV %\ DGDSWLBDWLR QVRHPW RXR LW\ UHH
LQWHUDEFWLRQ EHWZHHQ WRXULVWV DQG JXLGHV WKURXJ
DSSOLFDWLRQV OLNH WKLV FDQ VLJQLILFDQWO\ FRQWULEXW
SURYLGH D PDMRU WH PRQRRIR JHRDA FWUPR WI@GPUHYLWDOL]L
H[SHULHQFH %XKDOLV )RHUVWH
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&RQFHSWXDO )UDPHZRUN

7KH UDSLGO\ GHYHORSLQJ WRXULVP VHFWRU ZRUOGZLGH LV
7XUNH\ KDV DGDSWHG WR QHDUO\ DOO WRXULVP WUHQGYV DQC
WKH WRXULVP ILHOG 7KLV OHYH @ URIXG KWHORSIPRAOQWQIHM GWR X<

SHRSOH KDYH JHQHUDOO\ VKLIWHG IURP WKHLU FXUUHQW
RYHU WLPH KDV OHG WR WKH HPHUJHQFH RI WKH WHUP WRXL
FDQ EH WwWKB8 WKWMW LWLHYV FDUULHG RXW XQGHU WKH QDPH RI
SRLOQWYV IRU ERWK JHQHUDO WRXULVP DQG VSRUWYV WRXULVF
XQQDPHG EXW SK\WWLFDOO\ LPSOHPHQWHGH® RXU LYRL ®FQHH L
GLUHFWLRQ )RU WRXULVW JXLGHV WR HIIHFWLYHO\ FDUU\ RX
NQRZOHGJH DQG H[SHUWLVH WKH\ PXVW SRVVHVV FHUWDLQ
TXDOLWLHYV D WRXYHVWW GKIUGWKMKHRIK@OG LKDKHDGLQJVY NQRZOF
DQG SK\VLFDO DSSHDUDQFH $FFRUGLQJ WR WKH VWXG\ E\ d
FKDUDFWHULVWLFV LQFOXGH OHDGHUVKLS DQG VRFLDO VN
GUDIPIDWLRQ *<]HO LGHQWLILHY WKH FKDUDFWHULV!
I[IULHQGBRQMHGHQW DQG D OHDGHU *HQHUDOO\ WKH SURIHV
VXFK DV JHQHUDO FXOWXUH ODQJXDQHHVNRZABVHDQLGQRIRKHVY'
IDFWRU LV WKDW JXLGHV PXVW VXFFHVVIXOO\ FRPSOHWH \
FKDOOHQJLQJ VLWXDWLRQV XVLQJ WKHLU VKDUS LQWHOOH
HPHUJHQFLHYV PDQDJH WM WXDAN ERQVYUVLHDPGHD WWHERWLRQ WR J.
RI WHFKQRORJ\ LQ GDLO\ OLIH DITHFWV HYHU\ ILHOG DQG WR

7KH LQWHJUDWLRQ RI WHFKQRORJ\ LQWR WKH WRXULVP VHF

2QH RI WKH PRVW QRWDEOH H[DPSOHV Rl WHFKQRGC
HIITHFWLYH XVH RI YLUWXDO UHDOLW\WHEKQRGRDXHPHOQWN D®
DSSOLFDWLRQV SURYLGH WRXULVWV ZLWK H[SHULHQFHV DEF
JRLQJ WKHUH )RU LQVWDQFH YLUWXDO WRXUV DOORZ WRXU|I
OLOJUDP DQG .LYKWOWRHQWDJ 7KLV RQOLQH H[SORUDWLR
WUDYHO SUHIHUHQFHV )RU H[DPSOH D WRXULVW ZKR GLVFR
PD\ HDJHUO\ YLVLW LW ZKLOH WKH\ PD\ FKRRVHRWRIWQWER Y
DSSHDOLQJ 7KHUHIRUH WHFKQRORBNLED G WURFOXN QREIHWRKH IO
WHFKQRORJLFDO D/XSBREUMPHRDVW\YWBPY 7KHVH VIVWHPV DQD
DQG FUHDWH SHUVRQDOL]HG WHQWHO LSQIDRWH HHRWH QFWW D @ BNV
LQWR DQ DSSOLFDWLRQ WKH $, HQJLQH ZLOO VXJJHVW WKH
%XKDOLV DQG $PDUDQJJDQD 7KH IXQFWLRE@BBORWW IRG $
FKDWERW\GAD@BSWRYW LQIRUPDWLRQ WR WRXULVWYV DQG JXI
JXLGHG WRXU &KRL .LP

7TRXULVW JXLGHV DUH LQFUHDVLQJO\ XVLQJ WHFKQRORJLFD
HITLFLHQF\ RI WRXUV YDULRXV DSSOLFDWLRQV DQG LQQRYL
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PLFURSKRQH VIMWKBRYJIXESBLFDWLRQV QDYLJDWLRQ DSSV

FDPHUD HTXLSPHQW DQG PDQ\ WRROV WKDW IDFLOLWDWH JX!
gUoOHQ ,uON 6PDUWSKRQHILDLUW KRB DW X4ABHYV FKOLANHHU P N'\
DQG YRLFH UHFRUGHUV PDNH WDVNV HDVLHU IRU ERWK JXL
$QRWKHU PXOWLPHGLD JXLGLQJ V\VWHP VXSSRUWHG E\ *36 |
DOORZV IRU WUDYHY\YOWHPYLXVHXHRY PRELOH SKRQHV DQC
ZLGHVSUHDG LQ PXVHXPV FRQIHUHQFHV DQG PDQ\ RWKHU D
H[SHULHQFH E\ SURYLGLQJ HDV\ DFFHVV WR LQIRUPDWLRQ

WKDW DLDGRIOR 1LX¥ JDLQLQJ SRSXODULW\ DQG LV QRZ EHLQJ XV

,Q KRWHOV YRLFH JXLGDQFH VHUYLFHV DUH XVHG LQ UHFHS
DLUSRUWY DQG LQ PDQ\ DUHDV VXFK DV PXVHXPV DQG DUFK
&KRUD &KXUFK DQG WKH OHYODQD OXVHXF LFGWR <ADWRUH YR
WKDW LQ FRXQWULHV OLNH WKH 8QLWHG 6WDWHV *HUPDQ\
ZLGHVSUHDG WKH LVVXH RI MRE UHGXFWLRQ VKRXOG QRW E
DQG PLFURSKRQH V\V@WPR\G BD/Q PR HIWDHRIKMFDO DQG EHQHILI
DXWRPDWLRQ ,Q DGGLWLRQ WR DOO WKHVH WHFKQRORJLFDC
LQGLVSHQVDEOH WRRO IRU JXLGHV OLYLQJ FORVHO\ ZLWK
LQWHQUDWLR

+HDGVHW GHYLFHV HVSHFLDOO\ XVHG GXULQJ WRXUV DOOF
VHDPOHVVO\ &RPPXQLFDWLRQ EHFRPHV FUXFLDO KHUH &RP
YLVXDO IRUPV DQG WHFKQRORJ\ HQE@NV MVR R\RV E ARRROQYG A E
WKH LQWHUQHW WHOHYLVLRQ UDGLR DQG VRFLDO PHGLD
DFFHVVLEOH &DVWHOOV &RPPXQLFDWLRQ WRROV DUH
XVHG WR IDFLOLW DWH RVKML W Q DDAMG HUKRIXIKWY EHWZHHQ LQ(
7KHVH WRROV QRW RQO\ HQDEOH HIIHFWLYH FRPPXQLFDWLR
FROODERUDWLRQ 7KH UROH RI FRPPXQLFDWLRQ LQ WKH WR:
FRPPXQLFDWLRQ SDUWLFXODUO\ LQYROYHV WKH LQWHUDFWL
HVWDEOLVK HIIHFWLYH FRPPXQLFDWLRQ WR SUHVHQW KLVV
PD[LPL]LQJ WKH WRXULVW H[SHULHQFH $SQLFBR®WLRQ LQRUH
FXVWRPHU VDWLVIDFWLRQ DQG KHOSV WRXULVWV EHWWHU
JURXSV ZKHUH GLIIHUHQW ODQJXDJHV DUH VSRNHQ WKH JXL

XVH Rl QHFHVVDU\ FRPPXQUFDWLRR®S KRR DY FHU & RK H Q (
WRXUV ZLWK ODUJH JURXSV WKHVH GHYLFHV DOORZ WRXULYV
UHPDLQ XQDIIHFWHG E\ H{WHUQDO QRLVH +ROORZD\ C

KHDGVHOYRVNHBKNQRWRRO WKDW HQULFKHV WKH WRXULVW H[SH
QDUUDWLRQV PRUH FOHDUO\ DQG VHDPOHVVO\ +HDGVHWYV |
YDULRXV EXWWRQV DQG D PLQLPDO VFUHHQ KOQRBAFO W LALIU AN
KHDGSKRQH MDFN JXLGHV FDQ EH OLVWHQHG WR YLD FKDQQC
GLVDGYDQWDJHV 7HFKQLFDO LVVXHV VXFK DV FRQQHFWLY|
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LQWHUUXSWLRQV FDQ WRXDWVWHFR PIPIXIDEWDIWLB® %ODFN :H
KHDGVHWY PD\ VHHP XVHIXO GXULQJ WRXUV WKH\ KDYH OLPL
FDQ FKDQJH WKH FKDQQHO 7KH\ DUH XWJWWHHDUKWDDYER® 8DR
LQ FDVH RI GURSY RU FROOLVLRQV ,I DQ\ GDPDJH RFFXUV ZK
PD\ EH KHOG UHVSRQVLEOH ZKLFK FRXOG KDYH QHJDWLYH LI

OHWKRGRORJ\

7KLV UHVHDUFK ZDV FRQGXFWHG XVLQJ D TXDOLWDWLYH UH\
SURFHVVHV EHWZHHQ WRXULVW JXLGHV DQG WRXULVWV W
LPSURYHPHQW VXJJHVWLRQV 4XDOLWDWHBHY K HVHDD AKRI RIF 3
LQGLYLGXDOV H[SHULHQFHW DNHQAHSWRRHW HD/Q ® HPBWDLDLRY J 7
7KH VWXG\ DGREBIMMWHGATHVLOQOMHR SURYLGH D FRPSUHKHQVLYH
LGHSWK DQDO\VLYV ZLWKLQ D VSHFLILF FRQWH[W

JRU GDWD DQDO\VLV WKH 0%$:;4'$ VRIWZDUH ZLGHO\ XVH
NQRZQ IRU VA\VWHPDWLFDOO\ PDQDJLQJ FRGLQJ SURFHVVHYV

7KLV VRIWZDUH RIIHUV VLJQLILFDQW DGYDQWRDOV]LRU WH
LOWHUSUHWLQJ ODUJH YROXPHV RI TXDOLWDWLYH GDWD

7KH VWXG\ VDPSOH ZDV GHWHUPLQHG XVLQJ D SXUSRVLYH V
WHFKQLTXH WKDW VHOHFWYV LQGLYLGXDOV ZLWK VSHFLILF Fl
WR WKH UHVHDUFK TXHVWLRQV 3DVOWIRK®EB G H KA VAKRGS RA\Q\
DFDGHPLF NQRZOHGJH LQ WRXULVP DQG WRXULVW JXLGLQJ

VHOHFWLRQ RI SDUWLFLSDQWY ZDV EDVHG RQ WKH IROORZLC

$+DYLQJ DFDGHPLF NQRZOHGJH LQ WKH ILHOG RI WRXULVW J.
$$W OHDVW WKUHH \HDUV Rl H[SHULHQFH DV D WRXULVW JXL
$([SHULHQFH ZRUNLQJ ZLWK GLIIHUHQW WRXU JURXSYV

+ .QRZOHGJH DQG H[SHULHQFH LQ XVLQJ FRPPXQLFDWLRQ WHFR

'‘DWD &ROOHFWLRQ 3URFHVYV
6HPAWUXFWXUHG ,QWHUYLHZYV

, QWHUYLHZVY DUH RQH RI WKH SULPDU\ GDWD FROOGHBWRQ W
HIDPLQDWLRQ RI SDUWLFLSDQWYV H[SHULHQFHV DQG SHUFHS
VHRMWUXFWXUHG LOQWHUYLHZ WHEWQIWWIYXHZDRUPVAGBYV VOIQ VA DA
YLD HPDLO 7KH LOQWHUYLHZ TXHVWLRQV ZHUH GHVLJQHG DUR
WRROV JWRXH LNMWHUDFWLRQ HQFRXQWHUHG WHFKQLFDO DC
LPSURYHPHQW VWUDWHJLHV
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7KH UHVHDUFK DLPV WR DQDO\]H WKH FRPPXQLFDWLRQ SURFI
DV WKH GHWDLOV RI WKH WHFKQRORJLHV XVHG LQ WKLV SUREF
SUHVHQWHG LQ 7DEOH

7TDEOMWXHVWLRQV ,QFOXGHG LQ WKH ,QWHUYLHZ )

'KDW DUH WKH FUtWtFDO PRPHQWYV ZKHQ FRPPX
HVVHQWtDO"

:KDW UROH GR FRPPXQtFDWtRQ WRROV XVHG GXU
WKH WUDQVPtVVtRQ RI tQIRUPDWtRQ"

7R ZKDW H[WHQW GR \RX WKtQN KHDGVHWV IDF
FRPPXQtFDWtRQ ZtWKtQ WKH JURXS GXUtQJ D WR

'KHQ HYDOXDWtQJ WKH IHDWXUHV RI KHDGVHWYV V
ZKDW DUH WKHtU VWURQJHVW DVSHFWV"

:KDW FKDOOHQJHV RU WHFKQtFDO SUREOHPV K
KHDGVHWYV"

KDW RSSRUWXQtWtHV FRXOG FRPPXQtFDWtQJ WK
SURYtGH IRU JXtGHVY DQG WRXUtVWV"

,Q \RXU RStQtRQ ZKDW DUH WKH PRVW tPSRUWD(
H J ODQJXDJH VEDYRIGW HHRIEBMNR @tV XDO PDWH

+RZ GR \RX DVVHVV WKH tPSDFW RI FRPPXQtFDWtH
WR tQIRUPDWtRQ DQG RYHUDOO H[SHUtHQFH"

KDW tPSURYHPHQWYVY VKRXOG EH PDGH tQ FRPPX
QHHGV RI JXtGHV DQG WRXUtVwWV"

'‘DWD $QDO\VLYV

7KIGDWD FRAOVHBWBG\]HG XVLQJ WKH FRQWHQW DQDO\VLV F
DQDO\WLFDO DSSURDFK DLPHG DW LGHQWLI\LQJ VSHFLILF V
.ULSSHQGRUII ,QGXFWLYH RSHQ FRGLQJ ZDV SHUIRUP
@WD ZDV VIVWHPDWLFDOO\ FDWHJRUL]HG 7KH IROORZLQJ VW

x &RGH +LHUKWBWFKDWD ZDV RUJDQL]HG ZLWKLQ WKH IUDPI
6LQBD®YH ORGHO )LJXUH

x &RGH &ORXG BOQDORMW [ UHTXHQWO\ UHSHDWHG FRQFHSW'
NH\ WUHQGYV LQ FRPPXQLFDWLRQ SURFHVVHV )LJXUH

x &RGAXEFRGH $GBHBODMINRQVKLSY EHWZHHQ FRGHV ZHUH
SURYLGHG E\ 0%$;4'$ VWUHQJIJWKHQLQJ WKH WKHPDWLF D
WKURXJK FRQWHQW DQDO\VLV ZHUH FODVVLILHG XQGHU
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7R HQKDQFH WKH UHOLDELOLW\ DQG YDOLGLW\ RI WKH UHVHLEL

x ,QWHUFRGHU BKWWIHREIOQWSURFHVY ZDV LQGHSHQGHQWO
UHVHDUFKHUVY DQG D FRQVLVWHQF\ DQDO\VLV ZDV SHU

x 3DUWLFLSDQWHDROQGRDWIREGEWDLQHG IURP WKH LQWHUYL
SDUWLFLSDQWYV DQG IHHGEDFN ZDV FROOHFWHG WR FRQ
GDWD ZDV DQRQ\PL]JHG DQG VWRUHG LQ FRPSOLDQFH ZLW

x 'DWD 7ULDQJRWBIWKYRRBZ GDWD ZDV FRPSDUHG ZLWK GRFX
DFDGHPLF VWXGLHVY WR HVWDEOLVK D UREXVW DQDO\WLF

SHVXOWYV

,Q WKLV VWXG\ WKH UROH DGYDQWDJHV GLVDGYDQWDJHV T
XVHG LQ WKH FRPPXQLFDWLRQ SURFHVVHV RI WRXU JXLGHYV .
EDVHG RQ WRMHVPAGHD GLIIHUHQWS WHKW PHWD UHH @BIW H GL GVHRQ )
FODVVLILHG ZLWKLQ D KLHUDUFKLFDO VWUXFWXUH $FFRUGL
KHDGVHW WHFKQRORJ\ ZDV HYDOXDWHG IURP YDULRXV SHUVS
XVDJH LQ FULW IRFDLGS RB PRV HQEBW QFHY VWUHQJIWKY DQG ZHI
LPSURYHPHQW VXJJHVWLRQV $GGLWLRQDOO\ KHDGVHWV Z
FRPPXQLFDWLRQ WRROV XVHG ZLWK WRXULVWV WR DVVHVV W

JLIXUHKH($'6(7 6LQIJOH &DVH ORGHO &RGH +LHUDUEFK\

YJLIXUH 7KH 6HDEEDNHW ORGHO &RGH +LHUDUFK\ SUHVHQWYV
WKDW H[DPLQHV WRXU JXLGHV SHUFHSWLRQV DQG H[SHULH
SHUVSHFWLYHV 7KH PRGHO LV FDWHJRUIQE GVXE AN Q FNLIORHQ PE
KHDGVHWY LQ JXLGLQJ DFWLYLWLHV 7KH *&RPPXQLFDWLRQ !
LQ WRXU JXLGHV FRPPXQLFDWLRQ SURFHVVHV &OHDU WL
FRQQHFWLRQ ZLWK WKH WRRRPXQREKBWDRG SUWYXRQWILRJVF F L
IDFWRUV SOD\ D VLIJQLILFDQW UROH IRU JXLGHV
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7KH 3&ULWLFDO ORPHQWV"™ WKHPH H[SORUHV KRZ KHDGVHW
XQH[SHFWHG VLWXDWLRQV FURZGHG HQYLURQPHQWY RU DP
DOVR EDODQFHV WKH DGYDQWDJHY DQG SRMWIHKQWK B G 6G\WUDZE.
DQG 3'LVDGYDQWDJHV™ WKHPHV 7KH 2&RQYHQLHQFHV™ DQG 3¢
VROXWLRQV WKDW KHDGVHWY SURYLGH IRU WRXU JXLGHV )
HTXDOO\ LQ ODUJH JURXSBYLQIDYEDWMWIL®HOPQREGLWRAILW\ DUH DPI

JLIXUBBRGH &ORXG

7KH FRGH FORXG LV D WH[W PLQLQJ RXWSXW WKDW YLVXDOI
UHJDUGLQJ KHDGVHWY DQG RWKHU FRPPXQLFDWLRQ WRROV
VLIQLILFDQFH RI VSHFLILF WKHPHYV DQGRWHHVYW DXOEFRRBRRA
7TRROV DSSHDUV DV WKH ODUJHVW FRGH LQGLFDWLQJ WKDYV
RWKHU WRROV )DFWRUV VXFKWLM ARFYRAPXIHL B DW D B ) X®HKD IGWW k
UHODWLRQVKLS XUK W&GV HRGHGFOW R Y &
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JLIXURULWLFDO &8R&BKEWMEBHWLRQV ORGHO

7KLV PRGHO SUHVHQWY D VWUXFWXUH WKDW FDWHJRUL]JHV W
WRXU JXLGHV IDFH GXULQJ FULWLFDO PRPHQWYV )LJXUH &L
GHYHORSPHQWY LQ WKH JXLGLQJ SAHPHQMWYV JDRXGSLPDRUR B Wi
$W WKH FHQWHU RI WKH PRGHO LV WKH &ULWLFDO ORPHQ
FRPSRQHQWYV (DFK VXEFRGH UHSUHVHQWY D VSHFLILF QHHG

,QIRUPDWLRQ 7UDQVIHU DQG 'LVFORVXUH KLJKOLJKWV WKH
FOHDU LQIRUPDWLRQ WR WRXULVWV GXULQJ FULWLFDO VLW
FKDQJHV LQ WKH WRXU SHRRXS P DRQ GHPHOF \I DREQERQWUR O
IRU JXLGHV WR PDLQWDLQ JURXS FRKHVLRQ DQG HQVXUH Wk
0DQDJLQJ ODUJH JURXSV DQG PDLQWDLQLQJ FRQWURO LQ FL
WKLV FRGH

JLIXUBRRPPXQLFDW&RGHRERPBREHRWLRQV ORGHO
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7KH PDLQ FRGH RI &RPPXQLFDWLRQ 5ROH LOOXVWUDWHYV WK
LQ HQDEOLQJ WRXU JXLGHV WR SHUIRUP WKHLU GXWLHV )L.
LPSRUWDQW IRU WUDQVIHUULQJ QR FRWAD WRRQ LBEVWWW DOV RYILRGA
DQG PDQDJLQJ FULVHV 7KH DELOLW\ RI FRPPXQLFDWLRQ WR
SRUWDELOLW\ DUH IDFWRUV WKDW HQKDQFH LQWHUDFWLRQ :
RITHU ODXRIBSBUMWWOLQG GLYHUVLW\ VXFK DV WUDQVODWLRQ D
DUH IRXQG WR EH LQFUHDVLQJO\ LPSRUWDQW IRU WRXU JXLC
RIWHQ KLQGHUHG E\ QRLVH VR FRRPGCXIEFREDQWL R-HOWKREO/N .
PLFURSKRQKb SHG KHDGVHW V\VWHPV DUH FRQVLGHUHG FU

JLIXUHRUG 7UHQGYV

J)LIXUH UHSUHVHQWY WKH ZRUG WUHQGV LQ 0%$;4'$ ,W FR
NH\ZRUGV WR XU FRPPXQLFDWLRQ KHDGVHW DQG PR
SDUWLFLSDQWY 7KH JUDSK VKRZV WKH IUHTHHMQF\ RUCHDFK N
DEVROXWH YDOXHV 7KH GHQVLW\ RI WKH ZRUG WRXU LQGLF
WH[WV 7KH IOXFWXDWLRQV LQ WKH ZRUG FRPPXQLFDWLRQ
LPSRUWDQFH GHSHQGLQJHIR WK HAKSD UWLFK SIKRW VRW KHDW W K F
XVHG ZLWK ORZ IUHTXHQF\ DOWKRXJK LW VKRZV D UHODWLY|
OLNHO\ XVHG LQ D PRUH VSHFLILF RU WHFKQLFDO FRQWHI[W
IRFXVAMWHRRQRORJ\ GHYLFHV RU XVHU H[SHULHQFH FRQWHOQ\

7KH JUDSK DOVR VKRZV WKDW WKH ZRUG PRELOH KDV DQ RY
LQFUHDVH LV REVHUYHG LQ FDWHJRULHV . DQG . 7KH ZR
SDUWLFLSDQWYV LQ WKH FRQWH[W Rl WHERPRIORVH PRELQQDWGL
WKDW WKLV PDLQ FRGH HPSKDVL]HV PRELOH WHFKQRORJLHV

&RQFOXVLRQ DQG 5HFRPPHQGDWLRQV
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7KH ILQGLQJV Rl WKH VWXG\ UHYHDO KRZ WRXU JXLGHV VKI
KHDGVHW WHFKQRORJ\ DQG KLJKOLJKW LWV YDULRXV DGYD(
DQDO\]LQJ WKH H[SHULHQFHYV DQG SHUAHSWLWRM RP S\0ROW R KX |
WHFKQRORJ\ RQ WKHLU IXQFWLRQDOLW\ $FFRUGLQJ WR WKH
HVWDEOLVK HIIHFWLYH FRPPXQLFDWLRQ ZLWK DOO LQGLYLG
RYHUFRPH FKDOOHQJG VH@XEKRMPHQWYZGHQG EDFNJURXQG QI
VLIQLILFDQW DGYDQWDJHV LV WKDW DOO JURXS PHPEHUV F
SDUWLFXODUO\ EHQHILFLDO IRU VDYLQJ WLPH DQG SURYLGL
JURXSVH¥%RZ VRPH GLVDGYDQWDJHYV KDYH DOVR EHHQ LGHQW
LPSURSHU XVDJH DQG GLIILFXOWLHV XVHUV H[SHULHQFH ZLV

%H\RQG KHDGVHWYV WKH VWURQJ OLQN EHWZHHQ WHFKQROF
LQQRYDWLYH LGHDV DQG SURMHFWY LQ WKH VHFWRU ,Q WKL
DOWHUQDWLYH WR KHDGVHW WHFKQR® REX AP BQJ B % SIDV FODQN L
IDFLOLWDWH FRPPXQLFDWLRQ EHWZHHQ WRXULVWYV DQG JXLC
LVVXHVY UHODWHG WR KHDGVHWY E\ DOORZLQJ XVHUV WR FRQ
7KH DSSOLFDWLR @ DL GUR/ R DIQEFEFRRPQG FRQQHFWLRQ SUREO|
KHDGVHW GHYLFHV HQVXULQJ XQLQWHUUXSWHG DQG FOHDL
VPDUWSKRQHYV

7KLV W\SH RI DSSOLFDWLRQ FRXOG RIIHU VHYHUDO HVVHQWI
ZRXOG DOORZ WRXULVWVY WR IROORZ WKH ILYOHG H RX WRHWV @ FORF
IHDWXUH FRXOG KHOS WKHP WaH BNTWHKWWIXR G HERWSRR/Q VZ RK Q
DVN TXHVWLRQV ZLWKRXW LQWHUUXSWLQJ WKH JXLGHYTV VSH
UHWOPH YRLFH UHFRUGLQJ DQG WUDQVFULSWLRQ DOORZLQJ
DQG HYWHIQGGHURUDQVODWLRQV LQWR GLIIHUHQW ODQJXDJHV
LQW HEDYME SODWIRUP ZKHUH WRXULVWY DQG JXLGHV FRQQH
SODWIRUPY OLNH =RRP %\ LPSOHPHQWLQJ VXRK DRXDSE S &/IVF D
JXLGHV FRXOG EH VLJQLILFDQWO\ LPSURYHG DQG LVVXHV U}
HOLPLQDWHG

+RZHYHU VXFK LQQRYDWLYH DSSOLFDWLRQV PD\ DOVR EULC
ULVNV FDUHIXO SODQQLQJ LV QHFHVVDU\ (QVXULQJ GDWD V
RQO\ EH FROOHFWHG ZLWK FRQVHQXW LMQ GP IS D R XWHFW HG K IQWE!
H[FHVVLYH XVH Rl WHFKQRORJ\ VKRXOG QRW ZHDNHQ WKH

WRXULVWY 7R PDLQWDLQ WKLV EDODQFH WKH DSSOLFDWLF
SHUVRQDOL]H WKHIQU QDIXPIDVQLWIRXFKQWXBRPPXQLFDWLRQ

7R HQKDQFH XVHU H[SHULHQFH DQG SUHYHQW WHFKQLFDO
GHVLJQHG WR IXQFWLRQ RIIOLQH ZKLFK ZRXOG EH HVSHFL
FRQQHFWLYLW\ ,Q UHJLRQV ZLWK VWD E G H R‘GRQ A A WLLHRFRW GJ
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ZLWK WRXULVWYV ORUHRYHMQWDWR HQZDJJINM GHVLIQ FRXOG PLQL
HQVXULQJ WKDW GHYLFHVY ODVW ORQJHU GXULQJ WRXUV

'KLOH LPSOHPHQWLQJ WHFKQRORJLFDO LQQRYDWLRQV LV H
SRWHQWLDO GUDZEDFNV DQG GHYH®RS VROXNWHGRQX Y MY DDE
KXPFOQWHUHG DSSOLFDWLRQ FRXOG \GHIY B D3/ \BRXIJQ X BVE/O HH
FRPPXQLFDWLRQ ZKLOH PDLQWDLQLQJ WKH HVVHQWLDO KXPEL

SHIHUHQFHV

$S - 'RQJ . . &DVH VWXG\ RQ WRXU JXLGLQJ 3
SUREOQRRVWLVP ODQDJHPHQW

%ODFN 5 'HLOHRX% JXLGLQJ UHVHDUFK ,QVLIKKDWQ QN XH\
9LHZ 3XEOLFDWLRQV

RZHQ * $ 'RFXPHQW DQDO\VtV DVA4ARDIXDVODW D WHY HH WV F
-RXUQDO KWWSV GRt RUJ 45 -

%XKDOLV $PDUDQJJDQD $ 6PDUW WRXULVP GHVWL!
WKURXJK SHUVRQDOL]QWIR®WRLRE QG H\RPOXQLFDWLRQ 7HF
Ss 6SULQJHU &KDP

%XKDOLV ' JRHUVWH 0 6R&ROR PDUNHWLQJ IRU WU
FUHDWLRGRXUWIDOXRI " HVWLQDWLRQ ODUNHWLQJ ODQDJHPHC

% XKDOLV ' /IDZ 5 SURJUHVYV LQ LQIRUPDWLRQ WHFK
\HDUV RQ DQG \HDU¥ VODHW VW I/'WH RQ W ARBRAUEHLWP OBQBDHP K C

&DVWHOOV &RPPXQLFDWRRAWBWRBQUYHUVLW\ 3UHVV

&UHVZHOO - SRWMKD&GWDWOYH GQTXadU\ DQG UHVHDUFK ¢
l0OYH DSSURIXKFHKEBY 6%$*( SXEOtFDWtRQV

&RKHQ ( 7KH WRXULVW JXLGH 7KH RULJEQQDOUWWRRAFW
7TRXULVP 5HVHDUFK

dDNPDN 6 '"HPLUNRO ( 7TKH UHODWLRQVKROSUEWMW ZH I
SHVHDUFK -RXUQDO

dRODNR=OX 2 ( (SLN ) 7RMQBDQDPIJHPHQW DQEWWDRXULV\
3XEOLVKLQJ

'HQJtQ 1 . 7KH UHVHDUFK DFW $ WKHRUHWOFDO 0@MURGXF
HG SRXWOHGJH
'e]JeQ ( SHUVSHFWLYHV RI WRXULVW JXLGHVWBQVBHYH

$FDGHPLF -RXUQDO
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**]HO ) ¢ /KH UROH RI SURIHVVLRQDO WRXULVW JXLGF
RQ *HUPDQ WRXULVWY ODVWHU V WKHVLV %DOONHVLU 8QLY
*XWWHQWDJ ' $ 9LUWXDO UHDOLW\ $SSORKDWLRQV

ODQDJHPHQW

+DUPDQND\D 0 @OHFWURQLF JXLGDQFH DS SIS OBLLR/KW GL
VSHFLDOL]DWLRQ WKHVLVY B5HSXEOLF RI 7XUNH\ OLQLVWU\ R
RI &XOWXUDO +HULWDJH DQG OXVHXPV ,VWDQEXO

+ROORZD\ - BKH EXVLQHVVRRQJIJRWREULVP

gUFHQ O ,UON % $ TXDQWLWDWLYH VWXG\ RQ WKH
PRELOH DSSOLFDWLRQV-RXHQDEY WR%MNVNVYHNMM EGRV/ KH 'LILWD

.UtSSHQGRUIl &RQWHQW DQDO\VaV $Q 0QWURMGK FMBOR BIWR G
3XEOtFDWtRQV

. XFNDUW] 8 5IGtNSHQD B\]0QJ TXDOOGWDW(aOYH GDWD ZOWK 0$
YOGHBUtQJHU

OF4AXDLO ' OF4XDLOYV PDVV FRPP&EMIH BWERDFWWHRQWV

OHUUtDP 6 % 7TtVGHODO UWDWIOYH UHVHDUFK $ JXU0GH WR G
WK HG %RWWH\

OtOHV 0 % +XEHUPDQ $ O 48DOGWPWIOYH GDWD DQDO\V
VRXUFHBRRNG 6%*( SXEOtFDWtRQV

OLOJUDP 3 .LVKLQR ) $ WD[RQRP\ RI ,PI§HG UHD
7UDQVDFWLRQV RQ ,QIRUPDWLRQ DQG B6\WWHPV (
g]WXUDQ 0 gUHQ O dDNDU 0 7RXULVP FRRYUHRHPQ W V

SHVHDUFK -RXUQDO

SDWWRQ 0 4XDOUOWDWUOYH UHVHDUFK HYDOXDWUORQ PHWKRG
WK HG 6%*( 3XEOtFDWtRQV

UDON 6 JUR=OX g 'HWHUPLQLQJ WKH SHUFHSWLRQV
UHDOLW)\ DSBOUBDW LARIQADVDU 8QLYHUVLW)\
7HWLN 1 BURIHVVLRQDO WRXULVW JXLGLQJ LQ 7XUNH\

IURP WRXULVW JXLGHV 7KH FDVH RI . XubGDVO ODVWHU V WK
6FLHQFHVY %DOONHVLU

7XVV\DGLDK , 3 YHVHQPDLHU ' 5 OHGLDWHG H[SH
WRXBXUQDO RI 7TUDYHO 5HVHDUFK

'LDQJ = *UHW]HO 8 5ROH RI VRFLDO PHGRRULY RQOL
ODQDJHPHQW

<HQLSOQDU 8 =RUNLULGoOL $ 7RXULVW JXLGH HGXF

FRXQWDEHBWLYHUVLW\ -RXUQDO RI 6RFLDO 6FLHQFHYV
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<O0GO] 6 7KH ULVH RI URERW JXLGEBYOHOPW®HHPRXNHD
8QLYHUVLW\ 9LVLRQDU\ -RXUQDO

<O0GO] = '"HYHORSPHQW RI WKH WRXULVB*QHFRORMU DQ
'"HPLUHO 8QLYHUVLW\ 9LVLRQDU\ -RXUQDO

<tQ 5 . &DVH VWXG\ UHVHDUFK DQG DSSOIWRWIRQV6S$HVQ.
3XEOtFDWtRQV
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7KH 8WtOt]DWtRQ RI 9tUWXDO 5HDOtW\ 7THFKQRORJ\ tQ 0,&( 7
[t WHUDWXUH DQG (PHUJtQJ 7TUHQGYV

GeNU+ )OUDWXIIXWIdHOW @ Q@-DHU 9DWDQVHYHU 7R\ODQ
.tUNODUHOt 8QtYHUVtW\ 7XUNH\

$SEVWUDFW

3XUSRWH SUtPDU\ DtP Rl WKtV VWXG\ tV WR FRPStOH DQG DQ
UHDOtW\ 95 tQ 0,&( WRXUtVP OtWHUDWXUH WKHUHE\ FRPSL
DQG WUHQGV tQ WKH ItHOG ,Q DGGtWtRWtRE VG RF XAKHQ Q/tt\g Bl U
VHHNV WR tGHQWtI\ QHZ UHVHDUFK DUHDV IRU WKH IXUWKH
WRXUtVP

BWXG\ GHV(IJQ PHWKRQ@RWRN DBXBGRDBKOHYDQW UHVHDUFK S
\HDUV ZDV FRPSUHKHQVtYHO\ VHOHFWHG IRU UHYtHZ 7KHVH
tQWHUQDWtRQDO HOHFWURQtF EtEOtRJUDSKtF GDWDEDVHV 7
WUPV UHODWHG WR YtUWXDO UHDOtW\ 95 DQG 0,&( WRXUtVP
HQVXUtQJ WKDW RQO\ VWXGtHV GtUHFWO\ FRQWUtEXWtQJ W
PDtQWDtQ ODQIM JIJHQERPRPBWHDEtOtW\ ERRN FKDSWHUV FR
SXEOtVKHG tQ ODQJXDJHV RWKHU WKDQ (QJOtVK ZHUH H[FOX(

5HVXOKW UHVHDUFK SXUSRVH RI HDFK VWXG\ KDV EHHQ tGHC
TXHVWtRQV DQG PHWKRGRORJtHV XVHG tQ 0,&( WRXUtVP UHVI
WKH tPSDFW RI 95 RQ WKH 0,&( VHFWRU UHPDt® DN H/O W K DR\
WUDQVtW ERDY/ MR PBHWtQJV tQYROYHV FRPSOH[ IDFWRUV VXFI
DQG IHHGEDFN PHFKDQtVPV 7KH DGRSWtRQ RI DGYDQFHG WH
GtJtWDO SODWIRUPHM O)M (FVKFVDRU | RAK S\DEP®HPtF KDV VtJQtItF
GtVUXSWHG WKH 0,&( tQGXVWU\ OHDGtQJ WR WKH FHVVDWEtF
FRPSHOOHG WR DGRSW WHFKQRORJ\ DV D QHFHVVtW\ IRU VXU
H JtIUWXDO YHQXH SUHYtHZV KDV QRW \HW EHHQ VXIItFtHQW:¢
DUHDV DtPHG DW DGYDQFtQJ WKH tQWHJUDWtRQ RI 95 tQ 0,&(

2U0J0QD O IMKYW D@/XIE\ WKRURXJKO\ H[DPtQHV H[tVWtQJ UHVHD
95 tQ 0,&( WRXUtVP tGHQWtItHYV JDSV tQ WKH OtWHUDWXUH

HPSKDVt]JHV WKDW UHVHDUFK RQ WKH DGRGWIRG RIKDBNt QV KK
95 tQ HYHQW SODQQtQJ KDV QRW EHHQ WKRURXJKO\ tQYHVWi1
ItQGtQJV IRU ERWK DFDGHPtFV DQG tQGXVWU\ SURIHVVtRQDC
tPSURYH WKB RIVOE XQDOV&R WRXUtVP $V D UHVXOW WKtV UHV
WR RXU XQGHUVWDQGtQJ RI KRZ tQQRYDWtYH WHFKQRORJtH
WRXUtVP
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H\ZRUTAVYWXDO 5HDOtW\ 0,&( WRXUtVP /tWHUDWXUH 5HYtHZ
, QWURGXFWtRQ

tWKtQ WKH WRXUtVP VHRVDRUHI[FO&ZVtY W RMUItVPQW HQFRPSD
RUtHQWHG HYHQWYVY VXFK DV OHHWtQJV ,QFHQWtYHV &RQYH!

2 KDV HPHUJHG DV D SURPtQHQW FDWHJRQURP\tVWR PSIOH HO\R
DQG RUJDQt]DWtRQV KDYH tQFUHDVtQJO\ SUtRUtWt]HG tQWHU
WKH UDStG JURZWK RI 0, & ( WRXUtVP VtPXOWDQHRXVO\ G
DEFWtYtWtHV WR DFKtHYH WHW t 6 t&/XPRUR P H QK REMD W t C
DEtOtW\ WR KRVW HYHQWV WKURXJKRXW WKH \HDU FRQWUtE
tQGXVWU\ [XOYN@RRDDHW DO

7KH &29,' SDQGHPtF KDV KDG SURIRXQG DQG DGYHUVH HIIHF
&KRtUtVD 'KtOH WKH SDQGHPtF SUHFtStWDWHG D VtJQtlt
DOVR SRVHG VXEVWDQWtDO FKDOOHQJHV tDDIMKH 0 , & @ G
SDUWtFXODU WKH UHVWUtFWtRQV tPSRVHG RQ WKH PREtOtW
VEFDOH HYHQWYV KDYH FRPSOtFDWHG WKH RUJDQt]DWtRQ RI V)
7KtV VIWXDWtRQ KDV WUGIHWHD® WRIDXD/GREWtR@ RODFH RI ¢
HQKDQFHG tQIUDVWUXFWXUH DQG SUDFWtFDO EHQHItWV RI
JURXQGZRUN IRU WKH ZtGHVSUHDG DGRSWtRQ RI YtUWXDO D
3UtRU WRHWtHH WBB 0 , & ( VHFWRU SUMWGRPHQR®\MO D BW O
DQG ODJJHG EHKtQG tQ WHUPV Rl WHFKQRORJtFDO DGDSWDW
QRW RQO\ HQVXUHG WKH VXUYtYDO RI WKH \DBRWRU EXWSDOVF
*RQJiOH] ,Q WKtV FRQWH[W tW tV HPSKDVt]JHG WKDW WK
WKH JOREDO HFRQRPtF UHFRYHRDUWRRORRRJIJH&29D)O
GHYHORSPH@WUP VWRQDWHJItHV | RIWRWY HER\KI@REOKR/IN D\ GDIBIVEH U V
DFKtHYtQJ D VXFFHVVIXO GtJtWDO WUDQVIRUPDWtRQ ORKDQW

&XUUHQW OtWHUDWXUH tQGtFDWHY WKDW VWXGtHV DGGUHV V1
tQVXIItFtHQW 5\DQ <XQJ /DWDWKRIWNQ .KRRXW 1] $0
WHFKQRORJ\ DGDSWDWtRQ tV FUXFtD® DRURWYKRKD HXM AtBIt@F\E O
UHVSRQVIYHQHVV WKH H[tVWtQJ JDS tQ WKtV I[tHOG FUHDWI|
XQGHUVWDQGtQJ WKH tPSDFWV RI GtJtWDO WUDQVIRUPDWtRQ
WKH OtWHUDWXUHWRQ ¥TUMXMDKAQO , & ( WRXUtVP SXEOtVKHG
tWKtQ WKH VFRSH RI WKtV UHVHDUFK WKH WRStFV DGGUHVV
EH VXPPDUt]JHG DQG SRWHQWtDO DUHDV DORQJ ZOWEHUHFR
SUHVHQWHG ,Q OtQH ZtWK WKtV REMHFWtYH D OtWHUDWXUH
ZtOO VHHN WR DQVZHU WKH IROORZtQJ TXHVWtRQV

x :KDW DUH WKH UHVHDUFK JDSV tQ 0, & ( WRXUtVP VWXGH
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X :KDW UHVHDUFK TXHVWtRQV FDQ EH UDtVHG tQ H[DPtQtQJ
HYHQWYV tQ WHUPV RI WHFKQtFDO DVSHFWV SDUWtFtSDCQC
tQYHVWPHQW DQG PDUNHWtQJ VWUDWHJItHV"

[t WHUDWXUH UHYtHZ
95 5SHVHDUFK tQ 0,&( 7TRXUtVP

‘tWK WKH GHYHORSPHQW RI DUWtItFtDO tQWHOOtJHQFH WHFK(
%HFN 5DtQROGt DQG (JJHU 9tUWXDO UHDOtWYPHHIHUYV
tQWHUDFWtYH JUBIPHIGVIR QD ONEH N R WtV X B O RIDWHREQ V\VWHP
XVHUV WR tQWHUDFW ZtWK DQG PRGtI\ WKH GHVtJQ FRQWHQW
ZKtFK D SK\VtFDO HQYtURQPHQW tV VtIPXODWHG DQG FUHDW|
=KHQJ &KDQ YH *tEXRIQtPPHUVtRQ OHYHOV RI YtUWXDO HQ"
tPPHUVtRQP F/HHPYtRQ DQG |XO Ot PPPRHHUNM RRQH QY UR@PHQWYV tQ
RSHUDWH WKH GHYtFHV WKHPVHO YAMHRH B WIRHOWIQRY HI/R QPH Q W V
SRMHFWHG RQWR ODUJH VFUHHQV WR tQFUHDVH WKH VHQVH
tQGtYtGXDOV FDQQRW GtVWtQJXtVK WKH YtUWXDO HQYtURQPH
IXO0 tPPHUVtRQ YtUWXDO HQYtURQPHQWVYRXHVFR t¥DDQWRIDFAN R
FORVHO\ IROORZV WKHVH WHFKQRORJtHV DQG tQWHJUDWHV V
7HFKQRORJtFDO GHYHORSPHQWY KDYH OHG WR YDUtRXV tQQR
SUMUD Y HOW GXUBQBNEIRYWO VWDJIHV RI WRXUtVWV :HUWKQHL
&29," SDQGHPtF D 3QHZ QRUPDO” RUGHU KDV HPHUJHG tQ WI
7KHUHIRUH HQVXUtQJ VDIH DQG FRQWDFWOHVRQVRIDWRR WD W
DFWtYtWtHV ORKDQW\ +DVVDQ DQG (NtV ,Q WKtV QHZ R
EHHQ tPSOHPHQWHG 2QOtQH PHHWtQJV KDYH EHHQ RUJDQt]F
DQ tPSRUWDQW SDUW RI WKH VWKW RUWHXID WWUBIOY H[DPtRHG
tV PRVWO\ GHItQHG DV EXVtQHVV WRXUtVP 7KtV GHItQtWt
FRQIHUHQFHV DQG H[KtEtWtRQV 7KH SUtPDU\ SXUSRVH RI
(QWHUWDtQPHQWV \FXIDOMGX R W& HUUDSW t¥ HWtHY DUH FRQVtGHUH (
WKDW WKH tQWHUQDWtRQDO WRXUtVP PDUNHW tV tQFUHDVt
HQWHUWDtQPHQW VtJKWVHHtQJ HWF WKtV WUHQG tV DC
.DWVtWDG]H DQG 1DWVYOtVKYtOt SDQGRPORZtWIKWKHHERRD,'
WKDW EXVtQHVVHV RSHUDWtQJ tQ 0,&( WRXUtVP KDYH tQFUHI
'Z\HU $OGDR HW DO KtJKO tJ KWOIG WKKH RR B RO M[DQI
RI 0,&( WRXUtVP tQ IXWXUH UHVHDUFK

/[t WHUDWXUH 5HVHDUFK %HWZHHQ
SHVHDUFK RQ 0,&( WRXUtVP tV JtYHQ tQ 7DEOH
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07&211

7TDEOBHHVHDUFK RQ 0,&( 7TRXUtVP

1R SXWKRUHG ZRU|] -RXUQDO QD IDWXUH R &XOWXUD
TRXUQDO
AXDOtWDM
3HDUOPDQ DQG| &RQYHQWaR UHVﬁBUFP86$$%'
7JRXUGVP
7RXUGVP (PStUtFDO
*
XVWDIVRQ 0DQDJIHPHQ\ tQWHUYtH| 22HCEHRQ
QWHUQDWG
6R[ .OtQH DJ-RXUQDO | &ROXPELD
+rRVsawpogy HOSKtWH oo iwHG 6
ODQDJHPHOQ\
"RXUQDO
(
7DODQWtV 6Kt &RQYHQWORﬁiitﬁiﬁg$%'
7JRXUGVP
$IUGFDQ -R| 4XDOtWDMW
JHNJDX  DQG |  pyvsawpoa| UHVHDUFH $I1UtFD
DQG /HAVXU| tQWHU Y tH
7RXUGVP
+XU /HH DQG .tl ODQDJHPHQY &RQWHQW .RUHD
SHUVSHEWGQ
YFRIVWIG\BBE D Q
| -RXUQDO RI
5ERWJDQV 3H.&O(UQ © (PStUtFDQ 6ZHGHQ
1RUGTXtVW
$IUGFDQ -R| ((SORUDW
HNJDX D
[HNJ QG | fRVSaWDOG| UHVHDUFH $IUtFD
DQG /HGVXU| &RQWHQW
OQWHUQDWG
_RXUQDO RI| (PStUtEDO
+ *
RRVKRDR®O 1y ywaypo | TxHvwirg HUDOGW
ODQDJHPHOQ\
JTIWYIQRODNRYD| -RXUQDO RI (PStUtFDO 5HSXEOLF
$Ot\HYD DQG 'D| DQG 6HUYGF TXHVWtRQ .D]DNKVW
0DJG\ DQsG s¢g oUQUD  -RXU bsiutrpo
7JRXUGVP LowrU YR (\SW
FRVSOWDOQ\
6tWXPRUDQJ D{-RXUQDO
&ROYHQWGOR| &DVH 6WX ,QGRQHVt
JRXUQGVP
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3HDUOPDQ DQG *DWHV HPSKDVt]JHG WKH QHHG WR DGRS
VHEWRU DQG tQYHVWtJDWHG WKH DFFHSWDQFH RI YtUWXDO U
ItQGtQJV VKRZHG WKDW YtUWXDO PHHWH WRRDIDREHGFDREDO
*XVWDIVRQ DtPHG WR H[DPtQH WKH HIIHEFWV RI DXJPF
PDQDJHPHQW WR HQVXUH WKH FRQWtQXtW\ RIDWQRXWPHFP DKW
UHVHDUFK 1tQGtQJV VXJJHVAQVGHE KIDHAD OQW/\H W IH ¥ WQIRO R XV FZ t O
PDtQWHQDQFH RI VRFtDO GtVWDQFtQJ 6R[ .OtQH DQG &UI
RSSRUWXQtWtHVY DQG FKDOOHQJHV tQ RUJDQt]tQJ YtUWXDO D
WR *HQHUDW tHREIDUE K7 Kt WMV VKRZHG WKDW JDPtItFDWtRQ WH
IRU YtUWXDO PHHWtQJV $PRQJ WKH FKDOOHQJHV WKH SHUFH
WtPH tQGtYtGXDOV VSHQG ZtWK WHFKQRORJ\ ZHUWRGHDAH UP't
FRPSRQHQWY DQG SURYtGtQJ SRVtWtYH IHHGEDEN WR tQGtYt(
SHUFHSWtRQ RI IXQ DQG WKH FRPSOH[tW\ Rl WKH WRROV ZHL
DQG 6HYHUW tQY HVWtJD WHIGEF RV KOHV \ W /G W M & HW RE D FR D
DSSOtFDWtRQV 7KH UHVHDUFK ItQGtQJY UHYHDOHG WKDW S
GHWHUPtQDQW RI XVHUV DWWtWXGHV WRZDUGV WKH DSSOtF
D NH\ IDFWRUtDIDHFFMWR@J YHDMJDX DQG 7tFKDDZD H[DPtQH V
tPSOHPHQWHG E\ 0,&( tQGXVWU\ JRYHUQtQJ ERGtHV DQG DVV
tPSDFW RI &29Q' WKH tQGXVWU\ 7KtV VWXG\ tV QRIREBRWtUHO
EXW tW IREXVHV RQ YtUWXDO DQG K\EUtG HYHQWYV IRU WHEKGC
WR WKH UHVHDUFK UHVXOWV tW ZDV GHWHUPtQHG WKDW It
UHVSRQVH +RZHYHU tQFRQVtVWRQB tH WD ZG UXQRSEN HUGH @ KOV
IRXQG WR FUHDWH GtIItFXOWtHV IRU 0,&( WRXUtVP PHPEHUYV
WKDW 0,&( WRXUtVP RUJDQt]DWtRQV KDG WR UHVKDSH WKHtU
HYHQWYV +XQ@G/HP DQDO\]HG SDVW DQG FXUUHQW WUHQ
,Q WKtV FRQWH[W WKH\ SURYtGHG DFDGHPtF DQG SUDFWtFDO
UHVHDUFK 1tQGtQJV VXJJHVARUDG 2\ K DIV J\W R BREBH, R Q M2CA W \W
DOVR GHWHUPtQHG WKDW HYHQW WHFKQRORJ\ KDG D PRUH
WHFKQRORJ\ 7KRIWRDGQQ HIRWJIDQV 3H]JHU DQG 1RUGTXtVW

RI OHDUQtQJ DW FRQIHUHQFHV HI@VGt WA RS R QX PWH D® W & § DWUH
UHJDUGtQJ YtUWXDO PHHWtQJV 7KH UHVHDUFK ItQGtQJV VKR?Z
WKDQWEFH PHHWtQJV /HNJDX DQG 7tFKDDZD tQYHVWtJID
HYHQWYV tQ RRRWRWQtVB,tQ 6RXWK $IUtFD 7KH UHVHDUFK 1tQC
K\EUtG 0,&( HYHQWYV HQVXUHG EXVtQHV¥RRREWDQ)Gt MWGXOtQ.
H[DPtQHG KRZ &2MAHFWHG HYHQW DWWHQGHHVY] DWWtWXGHYV
FBDFtW\ DGYDQFH WtENHW SXUFKDVHV HYHQW W\SHV DQG H
WKDW DWWHQGHHY DGDSWHG WRXWKNMRSDQ $EPHYBURFE VDY 1
tQYHVWtIJDWHG ZKHWKHU H[SHFWDW!tRQ&( 2ZHUAWRHW7WIR UXWW
1tQGtQJV VKRZHG WKDW WKH K\EUtG IRUPDW ZDV WKH PRVW S
DQG $ERXHOD]P HIDPtQHG WKH H[WHQW WR ZKtFK GtJtW]I
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tQ (J\SswfVv 0,&( VHFWRU 7KH UHVHDUFK I1tQGtQJY UHYHDOH
WUDQVIRUPDWtRQ WHFKQRORJ\ H[tVWV tWV IUHTXHQW XVH
tQYHVWtIJDWHG WKH tPREQ@ AMWKIRIDEFHSWDQFHRGRIDHGW DQ FH & (W
WRXUtVP 7KH UHVHDUFK 1tQGtQJYV VKRZHG WKDW PDQDJHU\
RSSRUWXQtWtHV tQ FRPSOH[ VIWXDWtRQV DUH NH\ IDFWRUYV

OHWKRGRORJ\

7KLV VWXG\ LV FHQWHUHG RQ D QDUUDWLYH OLWHUDWXUH U}
YLHZV RQ WKH DSSOLFDWLRQ RI YLUWXDO UHDOLW\ 95 W
,QFHQWLYHV &RQIHUHQFHV DQG ([KWEAWLRQVWRVRRSKWDR L\
HPHUJLQJ DUHD Rl UHVHDUFK DQG OD\ WKH JURXQGZRUN IRU

7R HQVXUH D WKRURXJK XQGHUVWDQGLQJ RI WKH VXEMHFW
DFDGHPLF GDWDEDVHV LQFOXGLQJ :HE RI 6FLHQFH 6FRSXV
XVDJH LQ 0,&( WRXULVP  ZDV XVHG D QUH WIEHD M MDLE PK Z (B\K BQ
LQ (QJOLVK IURP WR

$ WRWDO RI WZHOYH UHOHYDQW VWXGLHV WKDW FRUUHVSR
TXDOLWDWLYH DQDO\VLV 7KHVH VWXGLHV ZHUH VFUXWLQL]H
DQRG UHVHDUFK JDSV 7KH GHWDLCYD RU|WEH YHOEPWHG DUWL

‘KLOH WKH VHDUFK SURFHVV DGKHUHG WR D V\VWHPDWLF C
LQFOXVLRQ FULWHULD WKLV VWXG\ GRHV QRW XWLOL]H D V
HPSOR\V D WKHPDWLF DQG H[SORUDW RU\HD/SSLRD FR QFKIDW
XQGHUVWDQGLQJ LQ DQ HYROYLQJ ILHOG

&RQFOXVtRQ

7KtV VWXG\ SUHVHQWY WKH H[tVWtQJ ERG\ Rl UHVHDUFK RQ W
WRXUtVP ,Q GRtQJ VR tW VXJJHVWV D UHVHDUFK DJHQGD WR
,Q WKHtU UHYtHZ RI VWXGtHV R@XIBJtDQQERMRMR PR WK H D X WRORC
WKDW RQO\ WZR VWXGtHV VSHFtItFDOO\ DGGUHVVHG WKH XV
DUWtFOH WtWOHG *&DWHJRUtHV RI 95 DQG $5 6WXHEtHV tQ 7RX
7KtV VWUtNtQJ tItkQBYQD KtJROItFDQW UHVHDUFK JDS tQ WKH It
IXUWKHU UHVHDUFK 7KHUHIRUH tQ DGGtWtRQ WR KtJKOtJKW:
DQG SRWHQWtDO UHVHDUFK TXHVWtRQV WKDWQRMHI UEHVtR QHR
HPHUJtQJ WHFKQRORJtHV tQ 0,&( WRXUtVP

KtOH WKH DSSOtFDWtRQ RI 95 tQ WKH ItHOG KDV EHHQ REVHU

WKH QXPEHU RI DFDGHPtF VWXGtHVY KDV QRW tQFUHDVHG D
QRWH WKDW WKH FXUUHQW VWXGR®OD PWBEHE HWBKHDGE YW VW
tGHQWtItHG tQ WKH [tUVW \HDUV RI WKtV SHUtRG t H EHIRL
tQ WKH ODVW ItYH \HDUV VtQFH 7KtV tQFUHDVH tV SURPt
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tWK WKH tQFUHDVH tQ VXFK JXtGtQJ VWXGtHV tW tV DQWItFtS
HITRUWYV tQ WKH ItHOG ZtO0 FRQWtQXH WR tQFUHDVH %DVHG
tW tV VXJIJHVWHG WKDW WK H] RUHQHHE DXGVE HUR BR XY PDQQEW KA
TXHVWtRQV UHODWHG WR WKHVH WKHPHVY DUH SUHVHQWHG
FRQWUtEXWtRQV RI WKtV VWXG\

7TKHRUHWtFDO ,PSOtFDWtRQV

9DUtRXV VWXGtHV H[DPtQtQJ WKH XVH RI WHFKQRORJ\ tQ WRX
tGHQWILtItHG GtIIHUHQW GtPHQVtRQV IRU UHVHDUFK $ VWXG\ R
IRXU PDtQ GtPHQVtRQV FXVWRPHU HY{BHURHQBK VRXMWRFG B H
%UHWRY HW DO $QRWKHU VWXG\ RQ WKH XVH RI WHFK
RQ WKH FXVWRPHU H[SHUtHQFH GtPHQVtRQ 7KRPSVRQ HW DO
HQJDJHPHQW 6HUDBXtRU DQG BMKWtWXGHYV 6pUDSKtQ DQG -
tGHQWLtItHG DV YDOXDEOH DUHDV IRU IXUWKHU UHVHDUEK tQ \

,Q WKtV IUDPHZRUN WKH FXUUHQW VWXG\ tGHQWtItHV IRXU
PDQDJHPHQW YtVtWRU H[SHUtHQFH DQG PDUNHWtQJ 7KHVH
EH H[SORUHG tQ IXWXUH UHVHDUFK )>XQUWW K W RWURK RVCECHFY | PFD
WR DGGUHVYV XQGHU WKHVH PDtQ WKHPHY DUH SUHVHQWHG t!

7TDEOBHVHDUFK 4XHVWtRQV $ERXW 8VtQJ 95 tQ 0,&( 7

"tPHQVtRQ 7RS5HVHDUFRFK 4XHVWLERQV

¥ +RZ FDQ YtUWXDO UHDOtW\ 95 WUDC(

FRQIHUHQFH DQG HYHQV
f :KDW DUH WKH tPSDFWV RI 95 XVH
SURFHVVHV tQ K\EUtG FRQIHU

7HFKQRORJ\ $

KDW DUH WKH NH\ ED HUV WR [
tQ 0,8&( t U \ UUtHU 95

WHFKQRORJ\ FRVWY ODFN RI tQIUDV
RYHUFRPH"

¥ :KDW UROH FDQ 95 SOD\ tQ UHYtWDO'
SDQGHPtF HUD™

f &DQEIBVHG YtUWXDO FRQIHUHQFHV L
Ztoo WK H\ UHPDtQ D FRPSC
0DODJHPHQW f +RZ FDQ 95 WHFKQRORJtHV RSWtPt]t
HJ YHQXH VHOHFWtRQ VHDWtQJ DU
f +RZ FDQ WKH XVH RI 95 tQ H[KtEtWtR
tQWHUDFWtRQV EHWZHHQ VSRQV
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"tPHQVtRQ 7RS5HVHDUFRFK 4XHVWLERQV

¥ :KDW PHDVXUHV VKRXOG EH WDNHQ V
SUtYDF\ YAOISRUWHG FRQIHUHQFHV™

¥ +tRZ GRHV WKH tPPHUVtRQ SURYtGHG

RI WK H HYHQW IRU FRQIH
$ +RZ GRHV SDUWLtFtSD ®WSBRW WHBF Wil
HQYtURQPHQWYV FRPSDUH WR

([SHUtHQFH 4 7 GR SDUWUF{SDQBRDVHE SIRGMHMD R

RQ DJH SURIHVVtRQ DQG WHF
+ +RZ GR PXOWtVHQVRU\ 95 H[SHUt
HQJDJHPHQW DQG QHWZRUNtQJ SURFH'

+ +RZ FDQ 95 H[SHUtHQFHV EH XVHG P
RI FRQIHUHQFHYV DQG

$ +RZ FDQ 95 tQIOXHQPHH VPKHS GRFHWR
FRQIHUHQFH

+ +RZ GREDYHG YtUWXDO WRXUV FRQ
FRQIHUHQFH

+ :KDW PDUNHWtQJ DGYDQWDJHV GRHYV
DQG DGYHUWtVHUV"

ODUNHWtQJ

6RXU&ZERPStOHG E\ WKH DXWKRUYV

5HVHDUFK GtPHQVtRQV DQG TXHVWtRQV WKDW FDQ JXtGH IXW
+RZHYHU tW tV VHHQ WKDW WHFKQRORJ\ DGRSWtRQ UHVHDUI
GHYHORStQJ FRXQWUtHV VXFK DV , QGRIQH V t ¥ KOHQUGH MOUH R X VP $
FDQ EH FRQGXFWHG tQ 7«UNt\H ,Q DGGtWtRQ WKH PDMRUtW\
*HQHUDWtRQ < SDUWtFtSDQWV +RZHYHU ZKHQ tW FRPHV WR
DGRSWtRQ DQ® VRSHPHWQAHDY tPSRUWDQW WRStFV ZRUWK tQ)
GtPHQVtRQV FDQ EH H[DPtQHG WKURXJK WKB QG QR VRH G VOIS P
JOREDO KHDOWK FUtVHV

)tQDOO\ WKtV VWXG\ KDV FHUWDtQ OtPtWDWtRQV 7KH VFRS|
IRFXVHV RQ WKH XVH RI 95 WHFKQRORJ\ ttRP B Q1 v HADHHK Q/tR
)XWXUH VWXGtHVY FDQ H[SDQG WKH VFRSRPRHUW KHH UMHN HKOQRE ®&
VXFK DV PHWDYHUVH DQG DXJPHQWHG UHDOtW\ $5 ) XUWKF
UHVHDUFK KDV EHHQ FRQGXFWHG tQ GHYHORStQJ FRXQWUtH
VWXGtHV &RPSDUDWtYH BPQBG\\ENVHHDRQQEQRJFRM\GK VWXGtHYV
FRXQWUtHV WR REWDtQ D PRUH FRPSUHKHQVtYH XQGHUVWDAQ
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$tPtQJ WR VXJIJHVW FRPPRQ WKHPHVY DQG UHVHDUFK TXHVWt
tQGXVWU\ WKtV UHVHDUFK DtPV WR SURPRWH FROODERUDW ]
tw tV H[SHFWHG WR UDtVH DZDUHQHVV O® G HFRIDOWRBE X QYW W
UHVHDUFK tQ WKH 0,&( tQGXVWU\

"tVEXVVtIRQ

SHFHQW GHYHORSPHQWYV tQ 95 WHFKQRORJtHYV KDYH OHG WF
UHODWHG WR WKH 0,&( VHEWRU ,Q SBDWGFKPIFU DIFRDOEHPZEQ Y
KDYH tQFUHDVtQJO\ HYROYHG WRZDUG QW DD QW UM YV RJP\D
WKDW UHVHDUFK tQ WKtV GtUHFWtRQ ZtOO FRQWtQXH WR JUR
UHVKDSH SDUWtFtSDQW H[SHUtHQFHV tV H[SHFWHG WR tQIOXtH
VHFWRU ORUHR YRHUW MAKH RROSFDIRWKVH RQ HYHQW HIItFtHQF\ D
OtNHO\ WR EH H[SORUHG tQ JUHDWHU GHSWK

)XWXUH VWXGtHY DGGUHVVtQJ JOREDO DFFHVVtEtOtW\ WR HP
WKH G\QDPtFV RI WKH tQGXVWU\ DUH FRQVtGHUHG WR EH NH\
RI WKH 0,&( VHFWRU ,Q WKtV FRQ\WSHWtHWWHDSVGRRR QR §RRD:
XWtOt]tQJ WKH OHWDYHUVH DQG IXOO\ tPPHUVtYH YtUWXDO U
VKDStQJ WKH HYROXWtRQ RI DFDGHPtF tQTXtU\ $V D UHVXO\
tQGXVWU\ tV H[BRIFEMWH®RUWR FRPSUHKHQVtYH XOWtPDWHO\ |
SHUVSHEWtYH

7KtV VWXG\ KDV VHYHUDO OtPtWDWtRQV )tUVWO\ WKH JHRJ
UHVWUtFWHG SUHGRPtQDQWO\ IRFXVtQJ RQ GHYHORStQJ FR)
RI WKH ItQGtQJV 6HFRQGO\ PRV W PR UWKWHYNEX & tHHRK & ROOPR Ot
IXOO\ tPPHUVtYH WRROV VXFK DV WKH OHWDYHUVH DQG DXJP
/IDVWO\ WKHUH tV D ODFN Rl GHPRJUDSKtF GtYHUVtW\ DV PD
SDUWtFtSDQWYV K®RWOUWH DUAVWR UPKO/XGH WKH SHUVSHFWtYH\
HQJDJH ZtWK WHFKQRORJ\ tQ IXQGDPHQWDOO\ GtIIHUHQW ZD\

SHIHUHQFHV

$OGDR & %ODVFR ' (VSDOODUJDV 0 3 5XEtR 6 3
DQG tPSDFWWHRWXWYWGtVUXSWtYH HYHQWYV tQ W WG RP WK H
7RXUOVP 5HYOHZ KWWSV GRt RUJ 75

%HFN - SDtQROGt O (JJHU 5 9tUW MDKBHUWH D@ tYWHN 2 Q
-RXUQDO RI 7TRXUGVP 5SHXWW&SYVY GRt RUJ 75

%UHWRV 0 $iQFKiKH]®6 20U~V & $SSO\tQJ YtUWXDO |
UHDOtW\ WR WKH WRXUtVP H[SHUtHQ&3D @i ¥RPKXUQW OY R | 00t
(6,& KWWSV GRt RUJ 6-0(
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% XKDOtVvV ' /IDZ 5 SURJUHVYV tQ tQIRUPDWtRQ WHFKQF
\HDUV RQ DQG \HDUV DIWHU WKH tQ WRXIQIHWW WIXEDVUW P MWHWR |
KWWSV GRt RUJ M WRXUPDQ

"Z\HU / JRUVI\WK 3 ,PSDFWV DQG EHQHItWV RI 0,&( WI
7TRXUOVP (FRQRPUIFKRWWSY GRt RUJ

)XFKV + 5HVHDUFK "tUHFWtRQV tQ 9tUWXDO (QYtURQPE
‘RUNVKRS 8QtYHUVtW\ RI 1IRUWK &DUROtQD DW &KDSHO +tOO
*XVWDIVRQ 3 ODQDJtQJ EXVtQHVYVY WUDYHO GHYHORSP
PDQDJHPHQW 7RXUGVP PDQDJHPHQW

KWWSV GRt RUJ M WRXUPDQ

+RIVWIIGEKWBOBDQQ ( 5RWJIJDQV - , $\EDU 3HUH] 1 I1RUGTX

tQ YtUWXDO FRQIHUHQFHV WKH DSSOtFIRXIR@D ® I RIlt YK URELI
&0 ( KWWSV GRt RUJ

+RRVKPDQG 5 6XQJ % -HIIHUtHV . -HIIHUtHV 5 /tQ -
RQ UHJtRQDO HYHQW DWWHQGHHVY DWWtWXGERFMNGRXQYH\
,QWHUQDWORQDO -RXUQDO RI (YHQW DQG )HVWQOYDO
KWWSV GRt RUJ -()0

+XU ' [/HH 6 AP+ $UH ZH UHDG\ IRU 0,&( "$Q tQ
XVH tQ WKH 0,&( tQGXVWU\ XVtQRXWRINMD O DRGHDIHDP B QQWG BMADV S |
KWWSV GRt RUJ M WPS

.DWVtWDG]H 1 1IDWVYOtVKYtOt |, 'HYHORSPHQW R.
GHYHORStQJ FRXQWUtH\X) WD\ R RRGIRW JtRXUQDO RI %XVQaQ
BWXGOHV

/HNJDX 5 7tEKDDZD 7 0 0,&( 7TRXUtVP 3ROtF\ DQG 6W
WKH ,PSDFW RIBRRGHPURFDQ -RXUQDO RI +RVSGWDOGW\ 7RXL
KWWSV GRt RUJ DMKWO

IHNJDX 5 7TtFKDDZD 7 O ([SORUtQJ WKH XVH RI YtU\V
VHFWRU UHVtOtHQFH 7KHS$FADMD RI-BRXQMKO $RUtFHIRVSIWDOG
/IHOVXUH KWWSV GRt RUJ DMKWO

IHZ $ $ &KHHU - 0 +D\ZRRG 0 %URXGHU 3 6DOD]DU 1
WRXUtVP DIWHU WKWIUDREDRUPLIOMNRRQIRP *HRIJUDSKUOHV

[TtWYtQRODNRYD / $Ot\HYD = '‘DYtG [ 0,&( WRXUt
KDV FKDQJHRBXU QMO R 7TRXUGVP DQG 6HUYOUFHYV
KWWSV GRt RUJ MRWV Y t

0DJG\ $ $ERXHOD]P 1 + 7RZDUGV GtJtWDO WUDOQVIR
tQ WKH 0,&( tQGXJIMPADQRIWBWD O RI 7TRXUOVP DQG +RVSOWDOQO
PMWKU
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ODUWRMR *PEDH] $ 7KH tPSDFW RI VRFtDO FKD
PDQDJHPHQW tQ WKH DJH RI GtJtWDHeENY OAMZ2RY 0D DB 6 tRIFHOVGR
KWWSV GRt RUJ \%

0tVWtOtV 1 'Z\HU / ,QIRUPDWtRQ WHFKQRORJ\ DQG \
"RXUQDO RI &RQYHQWQORQ ([KOIEQGWQORQ ODQDJH
KWWSV GRt RUJ - Y Q B

ORKDQW\ 3 +DVVDQ $ (NtV $XIJPHQWHG UHDOtW
&29," VRFtDOO\ GtVWDQW RIWOGCEDIGH FROSIMFMCHG\ DC
7KHPHYV KWWSV GRt RUJ +$77

2UWKRGR[RX ' / [RtJtGRX : , *DYUtHO $ +DGMtSURFRSt

ODUFK 6XVWDtQDEOH EXVtQHVV HYHQWYV 7KH SHUFHSW
VWDNHKROGHBYD N & IBRMIREROY Rl &RQYHQWIRQ (YHQW 7F
KWWSV GRt RUJ

SHDUOPDQ ' O *DWHV 1 $ +RVWtQJ EXVIQHVYVY PHHW
ZRUOGYVY D IDG RURWHEDXVVRXULRQYHQWIUORQ (YHQW 7RXU!
KWWSV GRt RUJ

5HSHWMMR D& -DQXDU\ /HDUQtQJ tQWR WKH ZtOG D SURWEF
IRU IRUHtJQ ODQJXDJH OHDUQtQJ 3HUYDVtYH &RPSXWtQJ
,QWHUQDWtRQDO &RQIHUHQFH 86$%

BHUDSKtQ + &8QIRSSRUWXQtW\ WR UHYtHZ H[tVWtQJ JU
VWXGtHRXUQDO RI &RQYHQWIORQ (YHQW = 7RXUQGV
KWWSV GRt RUJ

6pUDSKtQ + -DUUDXG 1 ,PSDFWYZ9D'QG SHUVSHEWtYHV IRU

HYHQWY 7KH FDVH RI /RRXMUGHDO 3RO RRODBIIOWIRQ (YHQW 7R
KWWSV GRt RUJ

6tWXPRUDQJ 5 &KRtUtVD 6 ) -DQXDUSDQ&HPHFSRBOW
WRXUtVP WHFKQRORJ\ $ FDVH VWXG\-RX WXMO, @G B R 8 Y tDQN@, R
7RXUQVP KWWSVY GRt RUJ

6R[ & % .OtQH 6 ) &UHZV 7 % ,GHQW1tI\tQJ EHVW S
tQ PHHWtQJ SODQQtQ,)0VMRKUIHQMLROQDI® QRXUQDO RI +RVSIWDC
KWWSV GRt RUJ M tMKP

7DODQWtV 6 6KtQ < + BHYHUW . ODUFK &RQIHUH(
DFFHSWDQFH DQG WKH FRUUHODWtRQ ZtWK RYHUDOO HYHQW
PRGHO 7$RXUQDO Rl &RQYHQWORQ (YHQW 7RXUQGV
KWWSV GRt RUJ

7KRPSVRQ - 7DKHUt % BFKHXUtQJ ) 'HYHORStQJ
H[SHUtHQFH SBIWVRQQ HYMRWEVP ODQDJHPHQW

KWWSV GRt RUJ M WRXUPDQ
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‘HUWKQHU + 5tFFRRPPHUFH(DQ&RPRXQIMVHFDWIRQV RI WKH $&

XW 7 0 1J 0 / 3 9tUWXDO UHDOtW\ DQG DXJPHQW
UHYtHZ DQG UHVHDUFXDDJRR@RDOOW\ $VVXUDQFH 0Q +RVSQ
KWWSV GRt RUJ :

=KHQJ - 0 &KDQ . : *TEVRQ , -RXUQDI@ WX DIOHBHIDRONW Q W

317


https://doi.org/10.1080/1528008X.2024.2338774

7KH WK &RQIHUHQFH RQ 0DQDJLQ#7RROULMPP | RIUUR \E\H & RVGHW L
07&217 $SUDO\

%LEOLRPHWULF $QDO\VLYV RI 6WXGLHV RQ $UWLILFLDO

**OOUWI$SS\UHDP XKWL UHDY DDBDOLUNDQ

7DYUDQOO 8\IJXODPDOQ-WDEBLP OXMRIOPONI QB WIQLYHUVLWH
/ILVDQVeVWe (+LWERWDIRWVMDNDXWROX%SOQDU hQLYHUVLWHVL
/ILVDQVeVWe (+LWLWRDIQWW XKWOWKSOQDU hQLYHUVLWHVL

$EVWUDFW

SXUSRMHH DLP RI WKLV VWXG\ LV WR SURYLGH D V\VWHPDW
HYDOXDWLQJ WKH VWXGLHYVY RQ DUWLILFLDO LQWHOOLJHQFH
WRXULVP LQ WHUPV RI UHVHDUFK DUHD UFRKWK®BPE® XWHGH DJHRK
QXPEHU RI DXWKRUV LQVWLWXWLRQ WR ZKLFK WKH DXWKRU
SDJHV

6WXG\ GHVLIJQ PHWKRQRRORGIN D IVSRUREMKDtQ WKH GDWD RI WKH
RI S WRXUtVP DUWtItFtDO tQWHOOtJHQFH"~ S3WRXUtVP &KDW*3
SWRXUtVP URERWt]DWtRQ™ ZHUH ZUtWWHQ tQ WKH VHDUFK WD
ZUWWHQ tQ 7XUNtVK ODQJXDJH UHODWHG WR DUWLtItFtDO tQW
$V D UHVXOW RI WKtV VFDQ VWXGtHV ZHUH DFFHVVHG %!
SDFNDJH SURJUDPQDMMX | KVIHE ™KRIQF\ DQG SHUFHQWDJH YDOXF

SHVXOWXGLHY RQ DUWLILFLDO LQWHOOLJHQFH LQ WKH ILHO(
SUHSDUHG DV DUWLFOHV ZLWK RU DXWKRUV DQG UHVH
PHWKRGV :KLOH VWXGLHV RQ DUWLILFHDO LQWHKQPK JBIQPVHDI
FRQGXFWHG WKH PRVW UHVHDUFK ZDV

2ULJLQDOLW\ MDOXSRUWDQW WR VHH WKH TXDQWLWDWLYH W
ZULWWHQ LQ 7XUNLVK

H\ZRUSUWLILFLDO LQWHOOLJHQFH 7RXULVP %LEOLRPHWULF
,QWURGXFWLRQ

7TKH FRQFHSW RI DUWLILFLDO LQWHOOLJHQFH ZKLFK ZDV IL
SURFHVV HPHUJHV DV D ILHOG RI VFLHQFH DQG DSSOLFDWLR
WHFKQRORJLHY DLPHG DW VLPXODWLQJ WHKREOH RUN) WBOIOH U

DO 7KH PDLQ SXUSRVHV RI DUWLILFLDO LQWHOOL.
UHDVRQLQJ SUREOHP OROHQQER IMIVOUYHKLYKLOOV DQG PDNL
3RSHVNX $UVODFLDO LGWWDOLIJHQFH LV XVHG LQ WRXL

DSSOLFDWLRQV SHUVRQDOL]DWLRQ DQG UHFRPPHQGDWLRQ
YRLFH UHFRJQLWLRQ SHUVRQDO WUDYXERPDVVLVWDRMWX\DH ¢
DURMUDO LQWHOOLJHQFH LV XVHG WR EHQHILW RSHUDWLRQDC
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SHUVRQDOL]H DQG PDNH FXVWRPHUV W WDGKY D[S HULIHIGH
OpQGH]

$UWLILFLDO LQWHOOLJHQFH URERWL]DWLRQ &KDW*37 DQG P
SURFHVV KDYH HQDEOHG WKH DGYDQFHPHQW RI WHFKQRORJ\
D SDUW RI WKH UDSLG DGYDQFHPHRWRR IFW B 6 KB MRS WQ® W F
GHYHORSYV GHSHQGLQJ RQ WKLV DGYDQFHPHQW KDV EHFRP!
OLPUHN $UWLILFLDO LQWHOOLJHQFH ZKLFK HQDEOHYV
DWWHQWLRQ RKWRBSOLFWW WVRIQVRXVHG LQ GLIIHUHQW DUHDV \
URERWVY HQWHUWDLQPHQW URERWVY FOHDQLQJ URERWV J
GHVWLQDWLRQ WULSV E\ WRXULVP EXVLQHVVHVDQGQ6HUILQP®
GHYHORSPHQWY SHRSOH V GHPDQGV H[SHFWDWLRQV DQG W
KDYH FKDQJHG DQG WKLV FKDQJH KDV SXVKHG EXVLQHVVHYV
XVH GLJLWDO V\WWHPV LQ WHKBHU EWR/ IMXHW\ YOF U QGL WD HY D
FRPSHWLWLYH HQYLURQPHQW 7+UND\ 'KHQ ZH ORRI
WRXULVP VHFWRU ZH VHH WKDW URERWVY XVHG LQ WKH IRRG
DQG EDUWHYGHXWDRQWY DQG FDIHV EDUWHQGHU URERWYV ¢
FRENWDLOV DQG ELOO WKHP WR URRPV ZLWK D IDFLDO UHFR
ZLWKRXW JRLQJ WR WKH UHVWDXUDQW ZLWK SKRQRIQDSSOI
PDQDJHPHQW ILHOG VKRUWHQ WKH YBUWLPH DB NFLRRWAMN/Y DW
DLUSRUWY DQG KHOS HPSOR\HHV DQG YLVLWRUV URERWV X
SHUIRUP WLULIFRQDREL QI RMHDVNY VXFK ONVZHRRPRZEQHDRQGJFI
VXLWFDVHV WR JXHVW URRPV URERWV XVHG DV WRXU RSH
HPSOR\HHVY DQG FXVWRPHUV SURYLGH ODQJXDJH VXSSRUW I
WKH TXDOLW\ RI OLIH \RI gELL\MDEOHG:QG 06 URE®XD O

3HRSOH ZKR DUH WUDYHOLQJ FDQ JHW VXSSRUW IURP &KDW *.
&KDW*37 I[URP WKH URXWH GHWHUPLQDWLRQ WWDXH OV R WEKIH
%XVLQHVVHV FDQ DOVR LQFOXGH D WD WH A% WIOHEL R Qr MWK MILF
KXPODQNH VSHHFKEDWHEH PKRIVERWY DUH JHQHUDOO\ QRW QR\
,YDQRY 'KHQ &KDW*37 LV DVNHG DERXW WKH WUDYHO L
DERXW SRSXODU WBXRLVWWBUHUWLBAWHILRQV FXOLQDU\ Ul
LQIRUPDWLRQ RI UHVWDXUDQWY LQ WKH UHJLRQ DQG HYHQ

3DQGH\ &XUULH OLFX OHWDYHUVH ZKLFK FDQ EH H
PWDWRXULVP DQG PHWDKRWHOV LQ WKH WRXULVP LQGXV
VHUYLFHV DUH RITHUHG WKDW DOORZ SHRSOH GWP Q VL RQID@C
HQYLURQPHQWY SDUWLFLSDWH LQ BYWRWVU\SWRBXWBMBDK\P B
.RUNPD] OHWDYHUVH WRXULVP LV LQ DQ LPSRUWDQW SR
FKHDSHU HQYLURQPHQWDOO\ IULHQGO\ HDVLO\ DFFHVVLEOH
VHFWRU HPSORWR\S KRAFDOHBRXULVP 6HUOHN DQG .RUNPD]
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7KH DLP RI WKLV VWXG\ LV WR SURYLGH D V\VWHPDWLF SHU
VWXGLHY RQ DUWLILFLDO LQWHOOLJHQFH ZULWWHQ LQ 7XUN
RI UHVHDUFK DUHD PHWKRG X\FKGHODMHV HBIYVHO WHKFWOEH X XB I
LOQOVWLWXWLRQ WKH DXWKRU LV DIILOLDWHG ZLWK QXPEHU R
LW LV WKRXJKW WKDW WKH FXUUHQW VWDWXV RI WKH OLW
ELEOLRPBDWWIFVDPHWKRG DQG ZLOO JXLGH IXWXUH VWXGLHYV
UHVHDUFK VWXGLHYVY ZHUH UHDFKHG E\ VHDUFKLQJ WKH F
PHWDYHUVH DQG URERWL]DWLRQ LQ WK MW KR RLUMH XHQB\HE
SHUFHQWDJH FDOFXODWLRQV UHTXLUHG IRU ELEOLRPHWUL
SURJUDP 6LQFH WKH WUHQG RI VWXGLHVY RQ DUWLILFLDO LQ\
WR WKH ELEOLRPHWU L FWKQRDQ\WW WXHDW RUKRH & X UW HW VW X G\
DQG IXWXUH UHVHDUFK

OHWKRGRORJ\

,Q RUGHU WR REWDtQ WKH GDWD RI WKH FXUUHQW VWXG\ W
SWRXUtVP &KDW*37° S3WRXUtVP PHWDYHUVH  3WRXUtVP ~ 3
WKH VHDUFK WDE RI *RRJOH 6FKRODOWVRKQ tQ 7XUBRQ/E RWXI
tQWHOOtJHQFH tQ WKH ItHOG RI WRXUtVP ZHUH VFDQQHG $V L
,Q WKtV FRQWH[W WKH VDPSOH RI WKH UHVHDUFK FRQVtVW\
6FKRODU DQG PE® MXEQWHKEHG tQ WKH ItHOG RI WRXUtVP
DUWtFOHYV ERRNV UHSRUWV DQG SRVWJUDGXDWH WK
H[DPtQH WKH UHOHYDQW VWXGtHV %tEOtRPHWUtFE DQDO\Vt\
VIVWHPDWtF H[DPtQDWtRQ RI WH[WV tQ WKH OtWHUDWXUH tQ
WKH tQWHUGtVFtSOtQDU\ UHODWtRQVKtSY DQG KtVWRUtFEDO C
6366 SDENDJH SURJUDP ZDV XV HSHW R HQQMDID HHYIVGIX B ¥ Q€N NDVQDC
)RU EtEOtRPHWUtF DQDO\VtV VWXGtHV E\ *HQOoHU DQG *»
XVHG 7KH DFFHVVHG VWXGtHV ZHUH GtVFXVVHG tQ WHUPYV
WHFKQtTXH UHVHKUWKSH DQXPREHMHBRUMXWKRUV tQVWtWXWtI
DIItOtDWHG SXEOtVKHG MRXUQDO DQG QXPEHU RI SDJHV 7KH
WKH SHUFHQWDJH DQG IUHTXHQF\ RI WKH YDUtDEOHV GHWHU

)tQGtQJIV
,Q WKLV SDUW RI WKH VWXG\ WKH ILQGLQJV REWDLQHG IURP
7DEOH.VWULEXWLRQ RI UHVHDUFK LQ WKH ILHOG RI DUWLILFL
5HVHDUFK ItHOGYV |

+RWHO %XVtQHVV

JRRG DQG EHYHUI

SHFUHDWtRQDO E

TRXUtVP JXtGH
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TRXUtVP

7\SHV I

S$UWtFOH

3DSHU

%RRN FKDSWHU

TKHVtV

7TRWDO

KHQ WKH UHVHDUFK W\SHV RI VWXGLHYVY RQ DUWLILFLDO LQW

LW LV VHHQ WKDW DUH DUWLFOHYV DUH ERRN FKDSW|
KHQ WKH H[DPLQHG ILHOGV RI WKHNMWXGIKDWDUH HDRLWRX
DUH KRWHO EXVLQHVVHYV DUH IRRG DQG EHYHUDJH EXVL(

DUH WRXULVP EXVLQHVVHV

TDEOHVWULEXWLRQ Rl UHVHDUFK LQ WKH ILHOG RI DUWLILFI
DQG GDWD FROOHFWLRQ WHFKQLTXHYV

OHWKRG I

4XDOtWDWtYH

AXDQWtWDWtYH

0t[HG

'‘DWD FROOHFWItR |

AXHVWtRQQDtUH

2EVHUYDWItRQ

OHHWtQJ

6FDQQtQJ

7RWDO

"KHQ 7DEOH LV H[DPLQHG LW LV VHHQ WKDW TXDOLW
UHVHDUFK PHWKRGV ZHUH XVHG LQ WKH SUHSDUDWLRQ RI V\
WRXULVP ZKLOH VFDQQLQJ L Q WRHEUWHLUHYZD W L R\DX W YA IF K

ZHUH XVHG LQ WKH UHVHDUFK WHFKQLTXHYV
TDEOHVWULEXWLRQ RI UHVHDUFK LQ WKH ILHOG RI DUW
I
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7TRWDO
'KHQ 7DEOH LV HIDPLQHG LW LV VHHQ WKDW RI WKH VW
RI WRXULVP ZHUH SUHSDUHG LQ LQ LQ

LQ DQG LQ

T DEOHVWULEXWLRQ RI UHVHDUFK LQ WKH ILHOG RI DUWLILFL
DQG WKH QXPEHU RI DXWKRUYV

3DJH QXPEHUYV I

DQG RYHU

I1XPEHU RI DXWKEF I

TRWDO

"KHQ 7DEOH LV H[DPLQHG LW LV VHHQ WKDW RI WKH VW
WKH ILHOG RI WRXULVP SbJBVH EHWZHBQH ESMWNAHHQ
DUH DQG DERYH SDJHV SDIHWOUBQEHWZHHQLY EHV
SDIJHV KHQ WKH QXPEHU RI DXWKRUV RI WKH SUHSDUHG
DUH VWXGLHV ZLWK DXWKRU VWXGLHV ZLWHK
DXWKRUV DQGHV ZLWNKWXXXWKRUYV
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XUXP

07&211

$SEDO\
.XUXP

=RQJXOGDN %sC
hQtYHUVtWHVt

6tQRS hQtYHUVtWHVt

$QNDUD +DFO
hQtYHUVtWHVt

%

7TRNDW *D]tRVPDQSDUI

6HOOXN hQtYHUYV

gVWDQEXO 7THNQtN hQ

$NGHQt] hQtYHU"

$GO\DPDQ hQtYHUVtW

(UFt\HV hQtYHUV

$1\RQ .RFDWHSH hQtY

g]PtU kKWtS
hQtYHUVIWHVt

$IN\RQNDUDKtVDU 'XPC
YH 6DQDW OHUNH]t

'*]FH hQtYHUVtW

$ODQ\D $ODDGGtQ
hQtYHUVtWHVt

%DOONHVtU hQt)

$ODQ\D hQtYHUVtWHV

OHUVtQ hQtYHUV

$QODGROX hQtYHUVtWF

$GDQD %tOtP Y&t
hQtYHUVtWHVt

$UWYtQ dRUXK hQtYHI

.D\VHUt hQtYHUYV

$JHUED\FDQ gNWtVDW

.OUNODUHOt hQt

%DUWOQ hQtYHUVtWH

"RNX] (\O+O hQtY

%XUGXU OHKPHW $
hQtYHUVtWHVt

'tFOH hQtYHUVtW

(VNtUHKtU 2VPDQJD]t

%DWPDQ hQtYHU

*TUHVXQ hQtYHUVtWH\

+DUUDQ hQtYHU)

+DVDQ .DOVRQFX hQtY

gVWDQEXO
hQtYHUVtWHVt

,~GOU hQtYHUVtWHVt

.DSDGRN\D hQtY

gVNHQGHUXQ hQtYHU)

.DUDPDQR+0OX 0
hQtYHUVtWHVt

gVWDQEXO (VHQ\XUW

1HYUHKtU +DFO
hQtYHUVtWHVt

.DUDE*N hQtYHUVtWH\

7UDN\D hQtYHUV

.DVWDPRQX hQtYHUVt

6DNDU\D 8\J.
%tOtPOHU hQtYH

.O0UJO]tVWDQ 7«01
hQtYHUVtWHVt

6tYDV & X P K
hQtYHUVtWHVt

.OUUHKtU $Kt (YUDQ h

$GDQD $0SDUVC
%tOtP YH 7t
hQtYHUVtWHVt

.RQ\D 7HNQtN hQtYHU"

$-UOD gEUDKLtP
hQtYHUVtWHVt

ODODW\D 7XUJXW g]DCcC
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$WDWUN hQtYH!I

$SEDO\

ODUGtQ $UWXNOX hQt’

*D][tDQWHS hQtYl

ODUPDUD hQtYHUVtWH

gVWDQEXO $UHO

0tOOt 6DYXQPD hQtYH

VWDQEXO $\GO«(

0X+0D 60WNO .RoPDQ

gVWDQEXO (
hQtYHUVtWHVt

5HFHS 7D\\tS (UGR=+DC

aVWDQEXO
hQtYHUVtWHVt

6eOH\PDQ '"HPtUHO hQf

1t+GH gPHU +D 7DUVXV hQtYHUVIWHYV
hQtYHUVtWHVt
2QGRNX] ( $GDQD 0tOOt (+tWtP

hQtYHUVtWHVt

SDPXNNDOH hQt)

&HOH[ 7UDYHO

.*WDK\D "XPO
hQtYHUVtWHVt

%D+0OPVO]

7TRWDO

TIDEOHQVWLWXWLRQV WR ZKLFK UHVHDUFKHUV ZRUNLQJ RQ DU

KHQ 7DEOH

LV HI[DPLQHG
DUWLILFLDO LQWHOOLJHQFH LQ WKH

LWLV VHHQ WKDW WKHUH DUH
ILHOG RI WRXULVP W Z

WKH PRVW DUH DIILOLDWHG ZLWHKUWRRQU\X O G DN G $@H@W O FHDYLO

8QLYHUVLW\

TDEOHRXUQDOV SXEOLVKLQJ KRXVHV XQLYHUVLWLHYV DQG FF

-RXUQDOV | -RXUQDOV |
-RXUQDO 21 7R X 6SRUWLtYH
*DVWURQRP\ 6WXGC

-RXUQDO 21 7RXUtV 6+OH\PDQ 'HPtUHO
$QG 6PDUWQHVYV gNWtVDGt YH gcC

J)DN OWHVt "HUJtVt

7+UN 7XUt]P $UDUWC

7RXUtVP $QG 5HFU

6H\DKDW YH 2WHC 6RV\DO %tOtPOHU

'"HUJtVt

$QDGROX hQtYHUV 6RFODO 6FOHQFH

%tOtPOHU '"HUJtVt -RXUQDO

*«QFHO 7XUt]P  $I 1HYUHKtU +DFO

'HUJtVt hQtYHUVtWHVt 7XL
'HUJtVt
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-RXUQDO RI $FHGI 3DPXNNDOH hQtYH
6WXGtHV %tOtPOHU (QVWtWe
-RXUQDO 21 +XPD 6HOOXN 7XUt]P
7RXUtVP 5HVHDUFK subawoOuprPDODUO
-RXUQDO 21 1HZ 7RX 6HOOXN hQtYHUVH

OHVOHN <eNVHNRI

%tOtPOHU 'HUJtVt
-RXUQDO 21 5HFL -RXUQDO 21 &XUUL
7RXUtVP 5HVHDUFK 6RFtDO 6FtHQFHV
6RV\DO %HUHUvV Yt -RXUQDO 21 * [
'HUJtVt +RVStWDOtW\ $QG
7XUt]P (NRQRPt Y -RXUQDO 21 *ORED

suDuwoOuPDODUO 'H

THFKQRORJ\ 5HVHL

L QWHUQDWtRQDO
&RQWHPSRUDU\ 7RX

$EDQW 6RV\DO %tC

8O0XVODUDUDVO $
%tOtPOHU 'HUJtVt

$NDGHPtN 6RV\DO
"HUJtVt

8OXVODUDUDVODO 7R
'HUJtVt

$ODQ\D $NDGHPtN

7XUNtVK 6 WHRIGIK
JtQDQFH 3ROtWtFV

$QNDUD +DFO %
hQtYHUVtWHVt 7XL
'HUJtVt

7XUt]P YH g0OHWPH

$\GOQ $GQDQ
8QtYHUVtW\ -RXUC
$QG 7RXUtVP 5HVH

*D]tDQWHS 8QtYHU)
6RFtDO 6FtHQFHYV

%R]RN 6RV\DO %tO

,%%$' 6RV\DO %tOtPO

dDWDOK]|\eN 80XVC
YH 6RV\DO $UDuUWC

 QWHUQDWtRQDO
&RPPHUFH ,QGX)
(QWUHSUHQHXUVKLtS

'tVtSOtQOHUDUDVC
7XUt]P '"HUJtVt

gNWtVDGt agGDUt
$UDuUWOUPDODU 'HU

(UFt\HV $NDGHP't

2Q|Qs hQtYHUVtWH’
6RV\DO %tOtPOHU 'k

(UFt\HYV hQtYHUVt
%tOtPOHU (QVWtW-e

gVWDQEXO $\GOQ ht
%tOtPOHU 'HUJtVt

*DVWURLD “RXI
*DVWURQRP\  $Qf
5HVHDUFK
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3XEOtVKtQJ +RXVHV I 3XEOtVKtQJ +RXVH |
$NDGHPtN %DNOU .ODtSHGD 65%
3XEOtVKtQJ
$NDGHPtVI\HQ <D\0OQ OHUVtQ hQtYHUVtW
(+tWtP <D\OQHYt g]JeU <D\OQODUOD
*D]t .tWDEHYt 3DUDGtJPD $NDGHHF
*HFH .twDS00=+0 6WUDWHItF 5HVHEL
<D\OQOoDUO
8QtYHUVtWLtHV | 8QtYHUVtWtHV |
%DOONHVtU hQtYH 6DNDU\D 8\JXODP
%tOtPOHU (QVWtWeV hQtYHUVtWHVt
gVWDQEXO OHGHQt\ 6HOOXN hQtYHUVtW
OHGtSRO hQtYHUVtW =RQJXOGDN %<0
hQtYHUVtWHVt
&RQJUHVVHYV | &RQJUHVVHV |
80XVDO "HQ't] ,17(51%$7,21%/ (¢
6HPSR]\XPX 3'tMtWD $6,% &21*5(66
7285,60 5(6($5
&7
7K ,QWHUQDWtRQ ,6$6 ,QWH!
OXOWtGtVFtSOtQDU\ 6\PSRVtXP 2Q ¢
GFRPXV $SSURDFKHV gQ 6F
8OXVODUDUDVO ¢ gVWDQEXO <HQt <e
$uDawoOuUPDODUO .F gOHWLtGtP )DN<OWH
GOHWtGtP .RQJUHV
YDUHDVW QG 07&21

&RQIHUHQFH 2Q 6RF

7TDEOH DERYH LQFOXGHVY WKH MRXUQDOV SXEOLVKLQJ KRXV
RQ DUWLILFLDO LQWHOOLJHQFH SUHSDUHG LQ WKH ILHOG RI

JLIXUHVWULEXWLRQ RI WKH QXPEHU RI DXWKRUV RI WKH VW)
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KHQ WKH VWXGLHYV ZHUH JURXSHG DFFRUGLQJ WRSMKRKHW XPE
WKHUH ZDV ZLWK DXWKRIDJHV WKEHMWZAHHWOH ZLWK DXWK
DXWKRUV ZLWK DXWKRBDIJKMUM EAHWAHHQZLWK D.
ZLWK DXWKRUV ZLWK DXWKRUV ZLW

SDJHV WKHUH ZHUH ZLWK DXWKRU ZLWK DX
ZLWK DXWK R\ DQG PERYH SDJHV WKHUH ZHUH Z

ZLWK DXWKRUV W ZDV REVHUYHG WKDW WKHUH ZHU

J)LIXUH 'LVWULEXWLRQ RI UHVHDUFK ILHOGV E\
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'KHQ )LJXUH LV H[DPLQHG LW LV VHHQ WKDW VWXGLHV RQ I
WRXULVP ZHUH VWDUWHG ZLWK VWXGLHV LQ KRWHO HQWHU
LQ LQ VWXGLHV LQ IRRG/HD\QG EHYBQOJHVMQVEHHY |
LQ VWXGLHV LQ KRWHO HQWHUSULVHYV VW)

DQG VWXGLHV LQ WRXULVP LQ VWXGLHV LQ

LQ IRRG BQBJBEHYQWHUSULVHYV DQG VWXGLHV LQ WRXU
KRWHO HQWHUSULVHYV VWXG\ LQ UHFUHDWLRQ HQWH
LQ VWXGLHYV ZLOO EH FDUWINKGLRYXW LQ KRY

IRRG DQG EHYHUDJH EXVLQHVVHV  VWXG\ LQ UHFUHDW
JXLGDQFH DQG VWXGLHYV LQ WKH WRXULVP ILHOG LG
RXW LQ KRWHO EXVLQHN@HRRG VWG EHYHUDJH EXVLQHVVHYV
WRXULVP JXLGDQFH DQG VWXGLHV LQ WKH WRXULVP

JLIXUHVWULEXWLRQ RI WKH QXPEHU RI DXWKRUV RI V

"KHQ WKH GLVWULEXWLRQ RI WKH QXPEHU RI DXWKRUV RI WK
VHHQ WKDW LQ VWXG\ ZLWK DXWKRU VWXGLHV
DXWKRUV DQG VWXG\ ZLWK BDXMAKKRUWK D@G C
LQ VWXGLHV ZLWK DXWKRU VWXGLHV ZLV

ZLWK DXWKRUV LQ VWXGLHV ZLWK DXWKRU
DQRG VWXGKRIUWK DXWQ WKHUH ZHUH VWXGLHV
VWXGLHV ZLWK DXWKRUV VWXGLHV ZLWK DXWKRUV
WKHUH ZHUH VWXGLHV ZLWK DXWKRUV \%
VWXGLHV ZLWK DXWKRUV LQ WKHUH ZHUH VWX

ZLWK DXWKRUV DQG VWXGLHV ZLWK DXWKRUV
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JLIXUHVWULEXWLRQ RI UHVHDUFK PHWKRGV RI VW)

"KHQ )LIXUH LV H[DPLQHG LW LV VHHQ WKDW D WRWDO RI
ILHOG RI WRXULVP ZHUH SUHSDUHG DV TXDOLWDWLYH
TXDOLWDWLYH LQ TXDOLWODNOALYWDWLYR T XD
LQ TXDOLWDWLYH TXDQWLWDWLYH LQ
TXDQWLWDWLYH PL[HG LQ DQG TXDOLWDW

&RQFOXVLRQ

'KHQ WKH VWXGLHY RQ DUWLILFLDO LQWHOOLJHQFH SUHSDU|
UHYHDOHG WKDW WKH VWXGLHYV ZHUH PRVWO\ VWXGLHV FRYH
WKDW WKH DUHDV WKH\ VWXGLHGDRKU H R & WHXG HFHWHUSUHV
DQG WKDW WKHUH ZHUH QRW PDQ\ VWXGLHV LQ WKH ILF
JXLGDQFH ,W ZDV VHHQ WKDW WKH VWXGLHV ZHUH PRVWO\ |
SUHSDUHG LW\®HH WKHW.\FDQ EH VDLG WKDW WKH DXWKRUYV
UHVHDUFK PHWKRGY DQG VFDQQLQJ WHFKQLTXH ZKHQ SUHSTE
REVHUYDWLRQ WHFKQLTXH ZHUH QRW SUHIHUUKIB IRXKE KW X
WRXULVP VWDUWHG LQ DQG ZKLOH D GHFUHDVH ZDV RE
VWXGLHV LQFUHDVHGDEMWAMHEQ®Y REVHUYHG WKDW WKH \HDU
VLPLODU WR g]GHPLU 7XHRAD[SPYP W Q WSKH UHDWQ W
GHWHUPLQHG WXMDIH DW \OMOFMWHY ZHUH FRQGXFWHG ,Q WKHL
ZULWWHQ LQ (QJOLVK RQ WKH VXEMHFW RI ,QGXVWU\ <dC
VWXGLHV JHQRHWBPROM KDDX&W KRUV ZKLOH LQ WKH FXUUHQW VW,
VWXGLHV ZHUH FRQGXFWHG ZLWK RQH DXWKRU DQG WZR
'KHQ WKH LQVWLWXWLRQV WR ZKLFK WKH UHNG\WH BIOH UM QFI
SUHSDUHG LQ WKH ILHOG Rl WRXULVP DUH DIILOLDWHG ZHUH
ZHUH RQ WKH VWDII Rl =RQJXOGDN %*OHQW (FHYLW 8QLYHUVL
DQG 6HOOXN 8QLYHUVLWA FDQ, @HVKRVGYVWRDMW WKH PRVW L
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ILHOG RI DUWLILFLDO LQWHOOLJHQFH DUH XQLYHUVLWLHV $\
ZHUH SXEOLVKHG ZHUH H[DPLQHG LW ZDV REVHUYHG WKDW V
WKLV ILHOG ZDV -RXUQDO RI 7RHWLVP DQGVEPV WD B QR \\WBKMW)
g]GHPLU V VWXG\

‘KHQ WKH QXPEHU RI DXWKRUV LV H[DPLQHG DFFRUGLQJ WR \
ZRUNLQJ LQGLYLGXDOO\ RU DV DXWKRUDNQGHRERDI® G\DIHHIE
VWXGLHV ZLWK DXWKRUV BZPUNWV OV BRMXGIHRIZLWK DXW
SUHIHUUHG PXFK DQG WKRVH ZKR SUHIHRQW K FSID SK\E O:lKVHKQ L Q
WKH VWXG\ DUHDV DUH H[DPLQHG E\ \HDUV LW LV ILUVW V
HQWHUSULVHV DQGWJIHQHHHD WRODUL WPKH ILUVW VWXGLHV Z}
UHFUHDWLRQ HQWHUSULVHV LQ DQG LQ LQ WKH ILHO
PDQ\ VWXGLHVY DUH JLYHQ WR VWXGLHV FRYHULQXRJGR®KWDO \
LQ WKH ILHOGV RI WRXULVP JXLGDQFH DQG UHFUHDWLRQ HQV
EHHQ FKDQJHV LQ WKH QXPEHU RI DXWKRUV RYHU WKH \HDUV
SODFH LQ DQG ' Q  KHUWHWZIHW N HHRQ WWKKIBW HWY ZLWK RQO\
ZHUH VWXGLHV ZLWK DQG DXWKRUV LQ DQG
UHVHDUFKHUV SUHIHU WR ZRUN LQGLYLGXDOO\ RU ZLWK WZR
LQ WKH ILHOG RI WRXULVP OL[HG PHWKRG ZDV XVHG LQ D
XVHG EHWZHHQTXDOLWDWLYH PHWKRG ZD\$ KNVRIGGEBWIHWQQF
TXDOLWDWLYH PHWKRG LV SUHIHUUHBBURK HPHWKRG | JH/QWK
RQ DUWLILFLDO LQWHOOLJHQFH SUHSDUHG LQ WKH ILHOG RI
DXWKRUV DQG UHVHDUFKHUV IUHTXHQWO\ XVH TXDOLWDWL
LQWHOOLJHMQFH VWHXMWWMHOU LQ ZKLFK UHVHDUFKHUV FRQGXF\

7KH VWXG\ V OLPLWDWLRQ QWMXWKHD W LNARFOUHBON X M H EIDAKH[DPLQH
LQFOXGH VWXGLHV WR BWRMUGEBDD IXMUHVFRPSUHKHQVLYH X
UHVHDUFK WUHQGYV LQ WKLV ILHOG

SHIHUHQFHYV

$UVODQ . (+tWtPGH \DSD\ EeDWOY K QDG ROXP DDV
'"HUJaVQ

$\GOQ 1 7«UNt\H GH \DSD\ JHNk DODQOQGD \DSOODQ
%DOtNHVtU 8QtYHUVtW\ -RXUQDO RI 6RFtDO 6FtHQFHV
KWWSV GRL RUJ EDXQVREHG

%URDGXV 5 7RZDUG D GHIt6FWHRQ RP HWHIUEICRRPHWUtF\
KWWSV GRt RUJ % )

%XOFKRDZXPD - ,PSDFW RI $UWLtItFtDO ,QWHOOtJHQFH tQ

+DQGERRMNRRU WP totQGH 6BWMPSHIUWG[ GRt RUJ
B
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&DUYDOKR ,YDQRY 6 &KDW*37 IRU WRXRXU® VPSSO
SHYOHZ ‘2, 75

dXKDGDU 0 'HPtUD\ * g=7h5. 0O $ODEDFDN & ‘R
\DSD\ JHNKk YH URERWtN WHNQR O RMDOMHYD O%R E ORVRPHIPUDIQ & L
BWXGQOHV KWWSV GRL RUJ MRWDJV

'«0OJDUR+OX 2 7XUt]JPGH WHNQROR MM DUD UREB WRT
(NRQRPO YH gUOHWPH %0O0aB@HUG '"HUJAVD ,-7(%6 (

'ZtYHGt < 3DQGH\ 1 &XUUtH : OtFX $ JHYHUDJtQJ &

DUWLtItFtDO tQWHVOIG HESOtEDWIRQV tQ WKH KRVStWDOtW\ D
FKDOOHQJHV DQG , QMAHHUIDAKIRIHDOXG DR XUQDO RI &RQWHPSRUD
'2, -&+0

*DURIDGXUJD 0 OpQGoIQPyYS $UWLtItFtDO ,QWHOOtJHQFH t
$Q 2YHUYtHZ RI SHYGRZYIVWUDWAYH BFOHQFHYV
KWWS G[ GRt RUJ DGPVFt

*HQoHU * *«sUGR+DQ $ 7XUt]JPGH |UJ*WVHO |]JGHUOHU
EtEOt\RPHWU3NHYQIRDOHG DW WKH ,QWHUQDWGORQDO &(2
2UJDQO]DWGORQ 6RFODO-BFIVWWBRAY &RQJUHVV

gEta 6 7XUt]P HQG - VWUUNt@BBIIVREBWODOGP®DODUGOG 'HU
75

XUoHU &tYHOHN 0 <DSD\ JHNk WXUt]Pt G|Q+GWe+U+\R!
WXUt]PGH \?NVH|®t¥tH '"HVWIQDV\RQ $UDUGWOUPDODUO 9

gJ]GHPtU 6 38/$.%20" .DSVDPOQGDNt $SNDGHPtN '"HUJtOHL
.RQXOX ODNDOHOHUtQ 6'H-D-KIDONH Y&t 2MDIRPB VAUOHWPHFOOO+0 'H
KWWSV GRt RUJ VRtG

6HUOHN 6 .RUNPD] O 7XUt]P VHNW|UeQGH PHWDYHUV
EtU OtWHUDWHURVIDDOURBY®HUY YH gGDUG %GOGPOHU I
KWWSV GRt RUJ 75

ULPUHN O 7XUL]PGHX EDIPDSCBHNRQGD dRN £|@@=WBUDIW
<D\OQODUO*D]LDQWHS NLWDS
7D0 + < 'lUG+*QF+ VDQD\t GHYUtPtTQtQ HQG-.VWUt

PXKWHPHO 2B86Nt@QWMWUHUQDWIRQDO -RXUQDO RI 6RFUOUHW\ 5H
KWWS G[ GRt RUJ RSXV

7¢«UND\ % 7XUtVW WtSRORMtVtQH JJUH WXU SODQODPDV
VeUG+U*OHEtOtU \DUDWO WD ROAPIPGMB HHNR «JHUtQH NDUGOOTL
8VH RI $UWLtItFtDO ,QWHOOtJHQFH 7THRRK®IRORW\RR PR KRXY VIO D
7RXUOGVP *DVWURQRP\ 6WX&®WWS G[ GRt RUJ MRWDJV
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<HNVDQ ¢ $NEDED $ 6:UG+U<OHEtOtU WXUt]P |

DQD®<QFHO 7XUQ]P $ubDawoOuPDODUO 'HUJO VD

KWWS G[ GRt RUJ JXQWDG

<OOPD] 0O YH .DUDPXVWDID . 7XUt]P DODQOQGD HQG-V

PDNDOHOHUtQ EtEOt\RPHWUtN DQDOt]t 3DPXNNDOH hQtYHUVt
‘20 SDXVEHG

=ODWDQRY 6 BRSHVNX - _&XUUHQW $SOtFDWtRQV RI

+RVStWDMMYQDWORQDO 6FOHQWOIOF &RQIHUHQFH 2Q ,QIRU

5SHVHDUFKKWWS G[ GRt RUJ 6tQWH]D
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*HQGHU &RPSDUBLHR@RRWKEABOGINLOOV DQG *DVWURQRPLF 3UDFV
LQ IRUWK RI BUHWRULD $UHD *DXWHQJ 3URYLQ

ILQGLZH -XOLEDYKXEEK ODQBIHHQR (URQ *RUGRQ

8QLYHUVLW\ RI 0OSXPDODQJD 6RXWK $IULFD
6HIDNR ODNJDWKR +HDOWK 6FLHQFHYV 8QLYHUVLW\

$SEVWUDFW

SXUSRXHYVY VWXG\ FRPSDUHV WKH VNLOOV DQG JDVWURQRPLF
KRXVHKROGY LQ WKH 1RUWK RI 3BUHWRULD $UHD *DXWHQJ SU

6WXG\ '"HVLIQ PHWKRGEKOBRIUWRGE XRBEKD TXDQWLWDWLYH GH\
FRRNLQJ VNLOOV DQG JDVWURQRPLF SUDFWLFHV DPRQJ KRX\
‘DWD ZDV FROOHFWHG IURP PDOHV DQGDG P LIHIPVD/MDHHWY/H (
TXHVWLRQ®DLSWVYLYHVWDWLVWLFV ZHUH DQDO\JHWTXDWHK 67%
WHVW ZDV XVHG WR WHVW IRU DVVRFLDWLRQV EHWZHHQ GHP
SYDOXH RI” ZDV FRQVLGHUHG VLIQLILFDQW

SHVXOKMH VWXG\ IRXQG WKDW PRVW PDOHYV UHSRUWHG O]
IHPDOHV IHOW WKH\ KDG FRRNLQJ VNLOOV %RWK PDOHYV
ERLOLQJ WR SUHSDUH YHJHWDEOHYV ORVW SDUWLFQ3DQWYV
FRRNHG IURP VFUDWFK $URXQG Rl PDOHV DQG Rl IF
QXWULWLRQDOO\ DGHTXDWH PHDOV IURP DYDLODEOH JURFHU
WR PDNH QXWULWLRXV PHDOVZKRKXYBHGEHGHWRR Y HRIVIN RP @& W\L P
WKHUH ZDV D SRVLWLYH DVVRFLDWLRQ EHWZHHQ JHQGHU DQC
IRRG LWHPV S DQG JHQGHU DQG WKH LPSRUWDQFH RI F

2ULJLQDOLAR\WBRBXH VW Rl WKH DXWKRUV NQRZOHGJH WKLV
FRPSDUH FXOLQDU\ VNLOOV DQG JDVWURQRPLF SUDEWLFHV E
1RUWKHUQ 3UHWRULD DUHD RI *DXWHQJ SDRIDORHRI, QXX ULF
NQRZOHGJH FDQ KLQGHU ERWK PHQ DQG ZRPHQ IURP SUHSE
XQKHDOWK\ HDWLQJ KDELWYV DQG REHVLWADVHKBGVVANQGBYVFRS
FDOOV IRU WDUJH@KDREQWHBRRRIMQARYNLOOV FDQ LPSURYH ¢
ZDVWH DQG LPSURYH KRXVHKROG IRRG DQG QXWULWLRQ VHF

H\ZRUB®WWURQRP\ &RRNLQJ VNLOOV *HQGHU IRRG SUHSDUI
, QWURGXFWLRQ

JRRG LV HVVHQWLDO QRXULVKPHQW IRU WKH ERG\ ZKHWKHU
HQYLURQPHQW RU KRPH &RRNLQHOWHD VXWD Q DO\ PXYWUOW L
ZKHUH SDUHQWY DFWLYHO\ WHDFKDQNERHRURKRIGAWG UHGE CFR/R N
SV\FKRVRFLDO GHYHORSPHQW DQG IRRG DYDLODELOLW\ ZLW
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DSSURDFK RIIHUV D VLJQLILFDQW RSSRUWXQLW\ WR LPSURY}
DGGUHVVLQJ KRXVHKROG IRRG LQVHFXULW\ DQG SRRU GLHWL
DUH JDLQLQJ WUDFWLRQ PDQ\ IRFX\DW&HUHWKDWH WIFAN GIQQ
QXWULWLRQ LQVHFXULW\ ZKLFK UHPDLQV D VLJQLILFDQW SXE
QDWLRQV 3ROODUG %RRWK '"HVSLWH WKH JURZLQJ L
WKH\ RIWHQ IDLO MMRLIDE GUHIVEVWRIHFRBPXQLWLHY FUXFLDO
OQXWULWLRQ VHFXULW\ :KLOH KLJKO\ HPSKDVL]HG LQ WKH KR!
LV LJQRUHG LQ WKH KRPH VHWWLQJ (YHQ ZKHQ IRRWRLV DYI
QXWULHQW ORVV ZKLFK XQGHUVFRUHV WKH QHHG IRU PRUH |
DQG RYHUDOO KHDOWK :ROIVRQ /HXQJ 5LFKDUGVRQ 3
HGXFDWLRQ H[SHUWLVH FDQ SO\ @\WHWWYWOIWL RO VWRIDH H QL
KRXVHKROG FRRNLQJ VNLOOV DQG IRRG SUHSDUDWLRQ SUDF!

)XUWKHUPRUH JHQGHU QRUPV VLJQLILFDQWO\ LQIOXHQFH I
UHODWLRQV DQG LGHQWLWLHV 5HLKHOG 7UDGLWLRQI
HPEHGGHG LQ FXOWXUDO JHQGHU H[SHFWWUKH RFRWN+REZANH B
LQFUHDVLQJO\ DVVXPH IRRG SUHSDUDWLRQ WDVNV LQGLFDYV
3RSNLQ +RZHYHU JHQGHU QRUPV FRQWLQXH WR SODFI
QXWULWLRQ RQ ZRPHQ SH.OSARKDIVOLIQVNLQ @ ¥ BETHOWZHHQ PDO
LPEDODQFH FRPSRXQGHG E\ VRFLRHFRQRPLF IDFWRUV VXFK |
WR IRRG FRRNLQJ VNLOOV DQG WLPH IRU PHDO SUHSDUDW
UHVHDUFIKUERE FRRNLQJ VNLOOV DQG H[SORULQJ JHQGHU GL
SHLKHOG $GGUHVVLQJ WKLV JDS LV FULWLFDO IRU XQG
KRXVHKROG IRRG SUHSDUDWLRQ DQG QXWULWLRQ

SHVHDUFK VXJJHVWV WKDW UHYLYLQJ KRPH FRRNLQJ LV FL
SUHYHQWLQJ REHVLW\ /DP $GDPV 'LWK LWV H[SHUWLYV
KRVSLWDOLW\ LQGXVWU\ KDV DQ RSSRWWRQY WY KDR QRS G R
VNLOOV WKHUHE\ HQKPRQEQ D JEKHD O \WR ® G & (ZIHIXDA\ SURIHV VL]
UROH LQ WKHVH LQWHUYHQWLRQV E\ WHDFKLQJ IDPLOLHV K
KRPH WKXV IRVWHULQRKRHLWMAM U GLH

2YHU WKH SDVW WZR GHFDGHV2 \FXBDKQ DHVVPIDQV HOLPQ. DO G \REDPR \FP\
IDPLO\ VWUXFWXUH DQG 2LIQFYH D\OMGHWHBHFRUBIGYKQHW IRRG
‘KLOH PDQ\ FDUHJLYHUV VWULY MW KHL S UBFLGHHKH MKMK \|
WKH FRRNLQJ VNLOOV WR PHHW GLHWDU\ UHFRPPHQGDWLRQV
HW DO , QWHUYHQWLRQV WR LPSURYH FRRNLQJ VNLOO"
ERRVWLQJ FRIQHLIGIVQFKHHIQQDW G HQFRXUDJLQJ JUHDWHU FRQV)
HVSHFLDOO\ DPRQJ YXOQHUDEOH VRFLRHFRQRPLF JURXSYV

IRZLQFRPH DQG PLQRULW\ IDPLOLHV IDFH XQLTXH FKDOOHQJ
SUHSDUDWLRQ WLPH UHVWULFWHG DFFHVV WR QXWULWLRX\
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OHDG WR SRRU QXWULWLRQDO RXWFRPHVXDPBAG HKWDDWK GLVS
IDPLOLHY DUH SDUWLEXODUO\ YXOQHUDEOH WR IRRG LQVHI
LPSDLUPHQWY FKLOGKRRG REHVLW)\ &DQGC SBMDEDH U& KK DR @ QF
2UGRQH] :KLOH ZRPHQ KDYH WUDGLWLRQDOO\ EHHQ |
SUHSDUDWLRQ %LDQFKL HW DO UHVHDUFK VKRZV WKDYV
DV ZRPHQ HQWHU WKH ZRUNIRUHY SERLAVW K BR ¥KLQN ZRPHQ U
UHVSRQVLEOH IRU WKHLU IDPLOLH