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7R EHJLQ ZLWK , ZRXOG OLNH WR WK @K LFO CLFPY/G ZKIRF JXG & HY
VXSSRUWHG PH LQ XQGHUWDNLQJ WKDMWHKREO OHQ RIXQK WR B LK
HISHFWDWLRQV VEB\WKR AHGU R M HVORDU PW KI) EHD WRIUQY D, ZRXOG
WR H[SUHVV P\ JUDWLWXGH WR P\ GUV\$OUWIDWIRHKBER P PLUN WE
<DQJ DQG 'U ,WKHO -RQHV ZKRVH ¥PFEBXVPOHOD GRPSIK KWOQH
ZRUN

0\ GHHSHVW JUDW LODXGHD ORIQW WRJIKIRY ZRW B 2WDKIE 0QUYDOHQ!
+XJKHVY BWXGHQW 5WVKIDOSE K G WPHQIN. RIEK PX QGELLVQ/IH BWBR/L, ZR X (
WR WKDQN &KLFN QUOPHDRULOBRYMABI WY RYGSOXSEIRUWLQJI Wi
FROOHFWLRQ IRU WKLV SURMHFW

, DP JUDWHIXO WRR WKKIHO G LHHFW RBWHQW VWBQEKAKLWVO GUHQ Z
SDUWLFLSDWHG RU KHOSHG PH ZLWK GDWD FROOHFWLRQ

, DP DOZD\V WKDQNIXO WR P\ EHDXWIH®& G GCOW UKMPHE W KZ KOR) & DP
SDUHQWY ZKR KDWRROEDB\RI|BHHNG IARXNOIGRDARR GHNKH WR WKI
KXVEDQG ZKR VXSSRUWHG DQG HQFRXUDJHG PH WKURXJKRXW

7KLV GLVVHUWDWILR®& FL/QIW ZIKF FR PBRRO/G [KEDOYHH ZELHMHIQR KRV W K H
FRQWULEXWLRQ RRPRRORF HR DR \U (EBR ® D\EWAHAN K HURI WKDQN F
WKHP IURP WKH ERWWRP RI P\ KHDUW
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3RZHU $QDO\WVHVY WR '"HWHUPLQH WWHKGDPSOH 6L]H IRU WKF
SDUHQWDO '"HPRJUDSKLF ,QIRUPDWLRQ
'"HVFULSWIFWHIRW BW UWE Y G O HIPRG URMJIPKOLVK L ,RXQ

OHDQV 6WDQGD G 'SIQDMWLRQOWLOHRWDSHG 6HVVLRQV DQC
/IDQJXDJH 9DULDEOHYV

OHDQV 6WDQGD DG 'HIYQ DM LRQW XD QW LXD IR BEGO3D UHQWD (
3URSRUWLRQ EDVHG /DQJXDJH 9DULDEOHV

2YHUDOO %LYRQLMD$PRQRBDHE RWDOGS QUPFPRH {RXY HRK QW
3DUHQW DQG &KLOG /DQJXDJH 9DULDEOHV

)DWKHU GDXJKWHU DQG )DWKHU VRXP RQR XD HQW DO LSEMDHK [
+RXVHKROG ,QFRPH BQGHRXPW EBKHOEQABQIXDJH 9DUL

ORWKHU GDXJKWH U DRXE VRWKHDUVRHPHR @ R 3DH E R WDRQYQ Q X
+RXVHKROG ,QFRPH BQOHRXPW EBKHOEQABQIXDJH 9DUL

2YHUDOO %LYRQM$PRRRBDHE DRWDOGS QEIPFRPMH {RXV BKR SR L
EDVHG 3DUHQW DQG &KLOG /DQJXDJH 9DULDEOHYV

J)DWKHU GDXJKWHU *DA & S)D WKIHYUD WL B A/RIQ& RADUMHHIDMDLR @ Q Q X
+RXVHKROG ,QFRPHEDYE G 3R &R QWLR QG DKL H/Q J XD JH

ORWKHU GDXJKWHU UDRXEVRWKHDUVYR @ P RERIVIHDHDQW.RQ $QQ
+RXVHKROG ,QFRPHEDQYE G UBRIRQWLEBRQ G DIAKIDCED HOVQJ XD JH

6KDSLUR :LON 7HVW RI 1IRUPDOLW\

6NHZQHVY DQG .RVWRUWY L3\D 6 WQ W LDAWE IDKILLDE OB I X D
SHVXOWYV RI /HYHRPHRYHWHQ@HVYW\RRI 9DULDQFH

2YHUDOO 3DUW LR & RIRXKOD /D RIPEKED GH@WYDXODDR @DULDE

J)DWKHU GDXJKWHU DQG )OWRHW MERTURREQYWSEDWHG 3DUL
DQG &KLOG /DQJXDJH 9DULDEOHYV

ORWKHU GDXJKWRQ POQREXGRWEKBUWEP R QURRIXO@W VEDR/GIG 3D L
DQG &KLOG /DQJXDJH 9DULDEOHYV

YL



2YHUDOO 3DUWE§PRQ&RIUWRBROIMLIRIMEDE HE L3OD® HQWDX D J H
O9DULDEOHV

J)DWKHU GDXJKWHU DQG )DOWRHW MERAYUMRYR B R YIMMLW DDED V H
SDUHQWDO DQG &KLOG /DQJXDJH 9DULDEOHYV

ORWKHU GDXJKWRQ POQREXGRWEKBWWAE P R QURINWRHSCRIUMLIRRYY ED V|
SDUHQWDO DQG &KLOG /DQJXDJH 9DULDEOHYV

0$129% &RPSDULQJIJIXDWHKIHY DBNDKKH U V RHY  O0RMKKHHII G/IRXQJ K WR X
RQ SDUHQWDO BRXXDNVNHEDUVHGDEOHYV

0$129$ &RPSDULQJIKDWHKIH Y DBNDKKH U VR  0RRMKKHHI G/IRYQU K WR X
RQ 3DUHQWDO TURSRIXWUR@EDVBEOHYV

0$1&29% &RPSDUL@®XJBEWKHU)®PWKHU VRQ ORWKHU GDXJKW
RQ 3DUHQWDO &R XQ\WUED\EHG VDI BHRIGI\G WO+ RX VIRK R O
,QFRPH

0$1&29% &RPSDULO@XJEWKMU)®WKHU VRQ ORWKHU GDXJKW
RQ 3DUHQWDO 3URSR HWIDRIQ [EDVHIG @ DWRE X D& R QMQURDO L+ R X V
,QFRPH

0$129% &RPSDULQJIIXDWHKIHY DBNDKKH U V RHY  00RMKKHHII G/IRXQ] K WR X
RQ &KLOG /DQJXDJH 4XDQWLW\

0$1&29% &RPSDUL@XJBWKHU)®BWKHU VRQ ORWKHU GDXJKW
RQ &KLOG /DQJXDJH 4XDQWLW\ DIWHKR@A@EBQUYRRRHOLQJ IRU 3

YLL
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6RFLDO VLWXDWLRKZRY RBHYRHXRDIRY-HD/MD FIVB FAL R/VKVPIDQV X U D W L
HQYLURQPHQWDBDPKWRDVH QRIRRKFLOG GHYHORSPHQW

7KH &RPSOHWH (FRORUJUIDFRBRXIRIG&ELKLOG 7KH ILIJXUH LV LQV!

7KLV ILIJXUH SURWSQW V HQ WIDWXIDRDR CR I GHR/H IRX UQHQXWGY QJ J!
DQG UHVSRQVH YDULDEOHYV

&RXQW EDVHG ODQMBYMW RV KB WKW |G WKHUWVWHRQYBIQG PRV
GDXJKWHU YHUVXV PRWKHU VRQ FRPSDULVRQV

&RXQW EDVHG ODQMBYMW IRV KB WKW RRDMKKK W KD ¥ HUNVHU D
VRQ YHUVXV PRWKHU VRQ FRPSDULVRQV

&RXQW EDVHG ODQMBYMW RV KB WKW FRDKKKW NBRQY DWW G IDV
YHUVXV PRWKHU GDXJKWHU FRPSDULVRQV

SURSRUWLRQ EDVHEVWD WEKDODWH RILVBWKHU GDXJKWHU YHU\
GDXJKWHU YHUVXV PRWKHU VRQ FRPSDULVRQV

SURSRUWLRQ EDYV HEW 5 QWUEK\DW HI R)W WVWBRIMKHXY PRXNVKMIH G D X JK
IDWKHU VRQ YHUVXV PRWKHU VRQ FRPSDULVRQV

SURSRUWLRQ EDVHEVWS WEKDODWH R LVBWKHU GDXJKWHU YHU\
VRQ YHUVXV PRWKHU GDXJKWHU FRPSDULVRQV

YLLL
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6(6 UHODWHG GLIIHUHQFHV LQ FKDGE QHRB W KHiR UOQ DOMDIDU >
GHYHORSPHQW 3D U@E QW UTKLWIGR 9 NUGHDIDU § JRW K K LIOGGLWHL@TV O L
LPSRUWDQW URO B\LQDRKIX®G H HEHIWHIOIRGB PHQW $OWKRXJK ERV
HDUO\ ODQJXDJH LQSXW FRQWULEXWWV QVRHIKL@OWOHPK W IO
FRQVLGHUHG DV WHUHHR QWO W IRR DAKDY G UFHHH QR QUVGKW KR¥ XV RI P
WKH UHVHDUFK LRWKKIM D WHRD H7 R YDH I P QOW KB\S BYW WKUHH
PHDQLQJ WKDW IDIWKHUWBHRBGIQFURRUH WLPH ZLWK WKHLU F
WKHLU RYHUDOO YHBHQREPIH@W ONLHRER $MBIGL Q Bl \PHROIMKHKUN 1 D QG
HDUO\ VSHHFK ZLWK WKHLU SUHVFKRRO DJHG FKLOGUHQ LV F
IURP UHVHDUFK RQ RRW KHUW\H QWX\\\RRZW. D\QIG] H& BKIHKIMWH UV G LI
ZKLFK UHIOHFW VFKQCHD Y BADSDVOLHR@W HIV WR VRPH UHVHDUFK V
FKLOGUHQ ROQWRIHWMEKEW RAQ LFIHWGHMSHBAWIO\GILURP WKHLU SDU
)XUWKHUPRUH WIXWURQLR ID&EL LIGIG HQ FPHRWIKG! B FEVDKH KWHRU | D W
DQG IDWKHU GDXJR@WHIGHDUQ@) WRBNPBRHOGM QW G RAHOG JHQ
SDUHQW FKLO GRYHW B/MDKOH LIDXWHHIMAMADNXGS MU IR € & DAOR TRFED Q W L V
FKLOGUHQTV TXD @WRWY RV KHD RIXXWD LENVG R 5 HIQ/GHIHUN GIIRIK W H U
VRQ PRWKHU GDXJKWHU DQG PRWKHU VRQ

$ WRWDO RI PHPBOLBDQLFDQUHQW FKLOG G\DGV ZHUH
VWXG\ 6SHFLILFDLGF\O XNKHGVDPBWHB W IGHDX MRMHU PRWKHU G|
DQG PRWKHU VRQ G\DGV 7KH FRQYH@RQUFKVVDIPBIH RIQBKVY
UHVSHFWLYH PRW KHLF BRYLM MK HURPIQEHIRVEKB R \D NNREZ R HER

GLVDGYDQWDJHG S RASKKHDIDWWW_HRWQQL §6 \B&BHP \J RVQWU XKW GBHSOD\ VH

LI



ZHUH YLGHRWD SHGLO® FDKUHH AREQ @MIMHEIRU PBEQXNWHY 7KH YLC
ZHUH FRGHG |IRULSD (DHXGN VX DIXDMWR O GD 8 QYN JHXDQ® EW\ R O
7KH UHVXOWYV LQGEHRNWH®R QR |6 W KKHHH GVERXQJ K VAW K HIVWG D X J K W
PRWKHU VRQ JUR X$N QVQD\W HUEFD/Q RIS B [0QJG FKLOGUHQTV TXI
ODQJXDJH 6XJIJHVWLQJ WK H ELOG SHBIVRDDIOUQOBWKRE BURF
H[SORUDWRU\ D QDM VIL\F DGW HDLO HBVM R M VDP® R SDHE QWD O

TXDQWLW\ TXDOLW\ DQG FKLOG TXDQRX SN RI WRDVXDNVKGD FUR



&+$37(5

,1752'8&7,21

7KH 1DWLRQDO $VVHROPHQW RIUBXYBMFGBWHG LLQRD UHFH
UHSRUW WKDW RI IRXUWK JUDGR @ WWGHDQWMVDLBDW KFH G B Y W
SURILFLHQF\ LQ UM RS LSUR ITHH HOHM HH® HOHDBZ W DRU FKLOG Ut
(QJOLVK ODQJXDJH OHDUQHUV $EH®H IDFHWHAY 'LFNURPR®R
OF&DEH +RI DQG HWKQLF PL/QGIRUMM JURX SR WD EKY
GLVSURSRUWLRQDWHRDSHBFHQMWDXH B8 $IDPLOLHV LQ WKH 8QL
WKH ORZ LQFRPH JURXS SODFLQJWKERGDUY Q IL\DNW R H VHHD LDJP\L ¢
GHYHORSPHQW 'XQFDQ %URRNV *XQ@WDJH®KDPGUIHY |BRE@
FKDOOHQJHV LQ QG XIFW W IHDQ) O VODWWK DI H UGRHRYQH THROSIMHQ V' + D F
OLFFLR ODQORYH DQG FRQWLQXLQJ WKURXJK KLJK VFK
/IDYRQWDLQH DQG SRVW VHFRQGDU\ HGXFDWLRQDO DWWI
&RQVLVWHQW ZLW KOWSKILUA 6 H ¥ W O RISSAHAE W (DAHDW @ KQIWHRE KL O G U
WKHLU HDUO\ FKLOGKRREUWDQW SRIDHDLIQW KHRUIWD OWRYH GH Y|
WKHVH H[SHULH®FAKNLDGH HEIT\D WHEBMMMODQ VEKRR® XWH RI &
+XPDQ 'HYHORSPHQW >BRZ&AHW@U WKH+VFRRRROLOBLGIQQEVMHUYV
FRQVLGHUDEO\ ZKHH WXHY VHIQV R UKNHY M VG UIUB GHQ PIQ\WG VD 1 O X H
ODWHU OLWHUDF\ GHYHORSPHQW +DUW 5LVOH\ OF:D\Q

:DJQHU 7RUJHVHQ 5DVKRWWH

7KH YDULDELOLW)\ DQ Gi DU @\HO D 6 $XNRM\DR/F R D WHILGO BIUW K | I
VRFLR HFRQRPLF VENHHOQXXH G (06 GREXH bW XIGHL O X\WK H \VOLMQ J W |

6(6 FKLOGUHQ D UHDR/IWR BPSIDWHBHW RQVE R B IQW K IUCHIUWE/ X QF D (



%URRNV *XQQ 3XQUWOIOR U, WL @RRQFH BDYLY
.HVVHQLFK ORUULVRQ ,Q D &OMNVWK® VH HW Bl UHFKD MQHGAL |
DUH PHGLDWHG E\ SIBKQWDBAIODQJINBYWDMWHIOBREOK 9DVLO\HY
+HGJIHV +RZHXE@ DU DRIXYWRE O/RE DO\ 6UHDYPHDOHG HQRUP
GLIIHUHQFHV LQ KRIPMHQDG I >EMHKD P QBIRK I IRV DO LVDKHY % UDF
JLVEKHO , Q M R ODHH OFKKLHOUZIDS) UP @ WH QUHVHDUFK LQYHVWLJ
VRXUFHV RI WKHVH YDULDWLRQYV
$FFRUGLQJ WR WKH 1DWLRQDO (GXFRW IDREQ ORWO R I3 PKLHIX
XVH ODQJXDJH G XUNIORIQW KAH WK L QGRQMD\R DWW & HS HHYUHV LIPS R U W D
WKDW UHIOHFW FHIOLGL®UHYYT\0 B K R& B QU X\DKIHVH[SIBUION QFHV R
DUH SRVLWLYHOO DWBDWH® GLR) WKBRUOPKH 'LFNLQ@RMOKH SUHV
\HDUV FKLOG UHRQUKMAHLW HR B SGRQ YD IH XWKH. BRI WBK DWW WH L
SDUHQWY SULPDU\PHONULIQILWHK B Y HWEDXWAUBSDO HQW KFEKDEWLRQV
FKLOGUHQYV HDURS RHQN X PQ HS IS UWHWHDDXA\ DD G DXCHIGIWLIS X W LV
WR EH DQ LPSRWMD QW VIDAWRU +DPHOXHQED QL QYWHUDFWLRQ
XOWLPDWHO\ FKLOGUHQYV HDUO\ OPDQWXNJW KGHY HERRVEKP A RWK |
IDWKHUV FRQW UY BRI W® DRKIXDG H BBHIVU G R H HERMWBIW 3D Q
ORUHRYHU VRPHKRZDQHDKBKY KDKHVFKQ D&/ B R Z B SRHOGHYWS UR C
WKH HDUO\ SDUHXQWH B R E®/G RGN EHDD L 3KW WHID\OIR BKIOW]HU  /
7KHUHIRUH WWHKLYXVU\S RGN R0 W KR LR K \RW EFDMKHSD U H Q V
JHQGHU LQ HDUO\ 5® U B §\N UKA\U ERROB/ WEDF R P9 D BVR_LYGHLCH V
+RPH KDV DOZD\V E HHQ GRYL\G HUHRGWIRFKRR CR D W KLU L

OHDUQLQJ H[SHULHQFHYV WDNH SO NAWH RR\HW KR 1 \K K ID@QGHIWHB HWALL



WDNH SODFH DW KRRW ZPWK L\ K HiD\FROBDL GWHHDRWLRQV LF
HDUO\ OLWHUDF\ GWUNHOR S PHREW D YLIB\® WHE\W WUDERLRQV DUH
KXPDQ GHYHORSPHQW DV WKH PHDQ LINIVXRULDMVADIDHQ/ LRGV 1
DQG WKHLU HQYLORQPRQ®JS URR RVWIMXQNDRL WWRRQVR IHFX O ODQJ
VIPEROV DLGV OHDUQHUVY FRJQLWL®H W B U RSPHI @ W WKH P
LPSRUWDQW F X OMDYOU DOWHRIDE W IL EDQWR VESHREWVK R IVOR BR WK OTW X U
WKHRU\ LV WKH JRQH RI SUR[LPDO GHYHORSPHQW =3' ZKLFlI
OHDUQHUYV DE IRIL WL WRHSHR ZRUP QR KSLH/U KRIWP DELLVD K VRW K H U V
7KH DGXOW FKLOBOQM WED® LVOMNHY BBWEBNVLY/ W ERLWEN FKLOG
GHYHORSPHQW 6FKXQN

$FFRUGLQJ WR % HEQRIGIREFIDQQMRIGM M OVR UAKHEK HG WR
SHUVRQ SURFHVV FR@WRBHD W3 P HH QWM& FIDIFONWGL ROV GWUIRYLGH S|
SURFHVVHV WKDWGHYB®R §FHQNVK L @GR\ VH.OHE® MKQHEBLHBLUHFV
QDWXUH RI WKH HOW HWKD P\E URIQ@VDEHYZHBRES Q PHIQQVW RKH B 3&7 P
KHOSV H[SODLQ KR/ZRAKDKID WY RIW ISURE MWLV HF R/RWHW KHU S
SDUHQW FKLOG KQWRHURFWQ RV D®RWK HRUG WKHRWFRORJILFDO
%URQIHQEUHQQHUHQQHWURRUHQEU KH GHYGORSBVPMQWDO RX\
SDUHQWLQJ IRU BKLO\RIMHW KMKHWKHR SURYLGH D VWURQJ WK
VWXG\ )URP WKH BHLRFSHPMWXLYBORW & HRIM OS5 YW@ WOFKQWH U D
LPSRUWDQW IRU \RXQJ FKLOGUHQTVLQDWQKXD MNEBY HORSHPOI\G
FKLOGUHQ SDUHRQ@ BRIZOGI 6L (DMHUBBWO\ FKLOGKRRG UHSUH!

FRQWH[W DQG WLPH SURSHUWLHV RI WKH 33&7 PRGHO UHVS



*LYHQ WKH LPSRUWQD®BBHRO HDUQL @Y H KIOWGLHF KV FHKLLY H
WKURXJK WKHLU YHUEDO LQWHUDUFFWKR®M ¥ K\ K RGHIHBIHLBQSADHUUHK
LQ LQYHVWLJIJDWL QHDWRH S.mUE R MK RRIGF KQ WEHWHHDE WL R D Q J X D.
GHYHORSPHQW +RZBIFNWHDURK VWDXIEEXY H@ RVKLQ/OD RMDP R W K H
LW FDPH WR SDUH@MVAKERGW H DEXNHORIDA H LJW HXIWVPW HQ O RF K
3DQ 5RZH 6LQJHU 3@RZOOR HW DOW DO 5DLNHWKLV ZDV EH
PRWKHUV ZHUH ORRNHG XSRQ DV WEKUHH QU HRZBIY ADU DI S B Q FR/
9HUQRQ )HDJDQV DPIWGPOWNKBWKUH W KD N HDXOQ BKNQRIQV G X |
ODVW WKUHH GHFDWGHDN L@ POINQEDIFR RIQFH P B Bl \H RUQIKHLU IDP
8QLWHG 6WDWHYV %XUHDX RI /DERWKBWDSH Y@ LUA/ODWLY $\D\DO
WKHLU FKLOGUH® $\@ WWKHD & DFPIHMMA/RY SEHRLYQLG Bl W HDRWK HU V D U
EHFRPLQJ PRUH LQKROGHIGQIY \8 KM HOFSIRHQWK & D&KBIK D
7KHVH FKDQJHV LQHW R Q@\L Y WYW K FWIROHV VBRIV R SSIRWHQUOY. W\ W R
WR D FKLOGYYV ODQJXDJH GHYHORSPHQW

S5HFRJQL]LQJ WKH LK PRUWKD @WIKBQ BRWDRIK DIH JURZWK R
FKLOGUHQ LQ UHFHQW GHFDGHV BRWHKDSFKHQW \KDHMKWMD U Vs
UHODWHGR@W HY W LJDDMQRHDQR &RUVDPM®FVRIDU O9HUQRQ )HI

7DPLV /HORQGD %DXFIRODUR U IRFSOURILWXOIDH VWXG
WR GLVFHUQ WKH XQRLRW K HWDY VD QG E BIWAKIHIVU LK DXE QHQ TV HD
GHYHORSPHQW HJ GHOPQYRBORQ@EDHUD 7KHDBPEVXOWY GHULY
IURP WKH YDULR X VWKDWH BIJFRLOWBGNKM GLIIHUHQFHYV DQG VL
PRWKHUVYT DQG | DQEOHW \GTX O DQJ XDIMDILRQMW E DW KL @\ HUD FKLO

IHZLV *ROLOHNWRII  $PHDSHU HWD®IDU 9BDQRQ )HDJDQ



BWRQHPDQ %UR®WH PLLHOGLULQIGRQJWK,QUBIGLGILWRPH HYL
VXJIJHVWLQJ WKDWs EIKHO 6 Q W@ \E BIKIWKHR B W K\ K X VD DG OXHQF L Q
FKLOG LQWHUDFWLRQ SURFHVV HJ %RUQVWHLQ +D\QHV 3

ZKLFK LV LQ DF% BB Q DH)FEHUHIQQRIRIG WM G F R O RWIKID/ VW UH V!
EL GLUHFWLRQBKOOW \YRIUEDOHQWVFHUDFWLRQV

$V KLIKOLJKWHG EUWPYUR Q | HIBRAT HRORH WV T &/ RIVGKG SFEKULHD G T V
ELRORJLFDO FKDH@FMY WUKLHY B/UR L PUDHQ W RKHYE ROWHBUDFWLR (
UHFHQWO\ %URQIHQEUHQQHU DQGUORERQRJLFDOUP R GWIONIHTE
WKH HYROXWLRQ LQ WKHRUHWLF HOWKH HBRER M KDY KRGHW D
SURSRVHG 7KH\ WHYRGGHG KY-H Q¥ ZRDRH PRIGH B8 FRORWK H ELRH
PRGHO DQG VXJJHNMHE W\ D VL W KA 33K proSesisUcsiRet, Bl W
tme PRGHO SOD\V D QLDPISRIDW B QWL QB OGN N HW R§ RDIVQ GSHURIFQ J W
DVSHFW LQ WKH FXUUHQW VWXG\ LERYK HLMKHUNW R THWGK AKLR
LQIOXHQFH WKH G DYUH@\E ® DUIHIMWH B BIEOVH. B QWSKUHRIFHH V'V Dr S HD UW
LQYHVWLIJDWLRQVLRG HD WGI\USEFWHEKOYSPWKDWDODNEE ERLOG J
FRQVLGHUDWLRQ )XUWKHUPRUH SRWW \R K WHKHH & H1FODGNHG H DVF
UROH RI FKLOGTV ON@BWH HRQ BKILQGHPMWUEDO LQWHUDFWLRQYV

,Q WKH OLPLWHGHH [V R WH /IVG GW H WIK\§ FALF\NWHGE WK D@V G L
WKHLU LQQDWH @ DSRF LVQIFHR\P MR BHBIRIUF K W+ OWWWHQ O QG ODC
XVH /HDSHU 6PLWWKHLU GXH MURH\@MR@IOD E UPWQVIK) ¥ DPH WL
DQG +DOSHUQTV O ERLRG N OF ¥ RANURIS/MNIHIVHW R B W RN KCHQH[Q G L Y L ¢
LQFUHDVH RU GHFRIHINGGW K HJ HO BIFW & IGH. IEBVHQ RHVDOSHUQ

WKHRUHWLFDG-BQUWHSBVWXKFHG IWKDWGEWRRVFKL EQ RO RWIRADW H J



ODQJXDJH H[SHULH®RHWVK H R € %G H BXUWHD Q VEHRG V§ LD IHE H QU O V
ODQJXDJH OHDUQLRQ JXDSIBIFX WH HYOBIQ G-RDN WIOQ ORFKHU HW D
/IHDSHU 6PLWK

3ULRU HYLGHQFH VXJJHVWY WKH HJ[IUWWHQFHVRL ¢ KIDAG QM
VSHHFK EHKDYLRU GXULQJ HDUO\ ISBUBI\QW HXIL\WOG LQWEHDBW
1HOVRQ $OWKRXJK WKLV OLWHUDWXUH PDLQO\ FRPSUL\
IHZ VWXGLHV W K I/WD DY ROWX K $R5U MD MIGMEUHIW HVURIE® ¥ HW L)XV IDW K H |
HDUO\ LQWHUDFWLRQV )RU H[DPS@H DM DY W®E UWMVHIDADJH WK
LQ SK\WLFDO SOD\ DQG WKHLU GDWXJEW BH @ ® RW K HLUH Q MMWHRUTH
LQGLFDWLQJ WKDW BR\ W KB GUJL GCLPWEXEQ RIDR JHBPDROLW VSHHI
IURP WKHLU SRQHQ®V *OHMOQYHUVRQDOOHNG GLOMGEVH\ DQG OL]t

IRXQG LQIOXHQHHORD ER W K LOIBHIIGOEGHHY R Q@ GIDIUO\ SDUHQ
LQWHUDFWLRQV RBBMWREO DERGV KHNEHFDMKHHW KB WQWKH LQI10
SDUHQW DQG FKLOG JHQGHU RQ HBVQ\WSHLW BQWHFMLR® D Q W B!
WKHUHIRUH WKHMHURD® WRWKDYIMMWH WKH UROH RI ERWK SDUH
HDUO\ SDUHEWDFKIQWHYBFWLRQV

,Q DGGLWLRQ WRLWKRI ESIDRIHRIW MKH WK DHRQBWHULVWLFV F
ODQJXDJH LQSXWFHDWKMOYRRL QPO OBROR VM R WWAKH. ®IG YHUE
LQWHUDFWLRQXG) VBKIH FEX WHN G\ PEWL QW 8 LWL RXYHGHI IHUHQ
Rl HDUO\ SDUHQWDO VSHHFK +RZHYHU MR WHIGD \LKMHLVQGL BIW|
DVVHVV WKH XQ L TRIHS PRIGIY WIDEX O VRQXNOIW GLUHAWHRQV HWF
SDUHQW FKLOG LDWWWHBIF\DURQRIEHBDKXRGHG DV D SDUW RI EU

EHKDYLRUV H J WVHEHVQMWLY L MWWWFMWQMEL ¥ WPP\RFOMWEIAKKHULU HDYV ERW |



TXDQWLW\ DQG TXD®WIDW\ GRD GIXNDIH SIDUSHK W K DRX E HHAOX GQ MM V W
PDMRULW\ RI WKHVH VWXGLHV KDY HRR D5.00UH Q W K.Y VOIIEQ R QDW I H
GLYHUVH YRFDEXODKWVWHDRQEFHYINRKWRI HHUBPQFHDJIDQV
5RZH HW DO SN IRDOPW XDAHVORWW DIDINUDU H LPSRUWDQW L\
LPSRUWDQW WR VWKGO GHKHQ KHH \BRBIS FUVDXQH@RXIKWR OHD
ODQJXDJH GXULQJGHDHOE SO U IOV BIBVEMUIR Y W V( WKIDHQ F DU O\ [
YHUEDO LQWHU BHVRRQKN RVKDRY W MR WRLWD OR UDBIGL @/GRUBIH F H L )
DUH EHQHILFLDODORUXPKHOGHHIDIRSPHOWQGPDION %RQG
&HUWDLQ IHDW XDJUHW\ R/ISSBIEKQ W D 6 HIEKH VBDIORRQ LERIZ H
&DEUHUD G X U L DK LIOOEU O ($DLIOHQ BWWOH HYFVELW R VHDUFLW PR
IURP \RXQJ FKLOGUHQ )RU H[DPSOHR FK LFOS3HLH B QRI HSD U KB WW|
GXULQJ HDUO\ SDBWQWQRK 50O B AWQRMMAIIRVWIHY FRPSBWHQBRQ -HV
OF&DEH 3DUHQWDO TXHVWLRQLFRDY POV QWL KQ GNOLIGH. W
/IHHFK HW DO U KIRZSHHAHWV RW B B UFHDE@WIDKDS O B @ Y XAK L O G U H C
XVH GXULQJ SDUH®WURKLVOICR QM U ERW L@QWHB® BV H&R MK DW SD L
XVHG PRUH GLUHMMLNHDVH G WRKYHIGHG IHZHU RSSRUWXQLWLH\
7KHUHIRUH WKH SULPD®@LVPHRN % DN HRQWDIOL Vi DAWMOAGNV ¥ SDUH G
WKDW LV OLNHGQHWRRHOR I L /G @ Bl QU BBR XVQ HRRIPYHQ Y DW LR Q
$GGLWLRQDOWRIHWVEW QKD W S D UG QQ.IXD VH H H WK FACKLHFLLW
FKLOGUHQ GLIIHUV E\ 6(6 )RU H[DP® QWK DAR FSHD IV WQX\® \ H\Q KFLLYGH
IDPLOLHV XVH OHVV GLUHFWLYHWZXDIQ EDUBQM\Q 1 & IORE B/(6H|
HJ +RIl *LQVEHWJ BRDVHTXHQ WOV XPWE WMKEW LQ FRPS

PLG KLJK 6(6 FKLOGUHQ LQ ORZ 6(6XQ@PWQHNMV RJH PHLQIK DH AHX



HDUO\ SDUHQW FKLOG YHUEDO LQVONUDHAWHB®WVL GREZWHWLIDWS
UHYHDOHG YDULDWBHRHFK [ZQ V8B IUG GBMBICORZ! 6Q6 GDPURXHY H J
,QJUROH HW DO DO  /HHFRZHMWHW DO
*LYHQ WKDW WK H HR[Q VHADLLOD)\ SHDUHHIRS \F K\LKODBWL QQVAHOUOEHAY |
SDUHQWDO DQG FKLOG JHQGHU L QVWH I ¥YIBDPIH LVAMXHEY HIVUK K] K &
DORQJ ZLWK WKH VXUEHTXG G WH R DN GYWMD & \KZHORYOXGHHBW
'RHV WKH TXDQWLW)\ DQG TXDOLW\LRI SDHMFXWRRO BDHG \FV
ORZ LQFRPH IDPLOLHV GLIIHU DPRQR WEHW K H3D & DKW KW H D G
PRWKHU VRQ JURXSESHQW LD ERBHOWHUDFWLRQV"
'R SDUHQWDO WRAHNO W R WDIDOERMK @M DAL GV B HUKR LU SU
DJHG FKLOG LQ ORZ GIQFRP W LD@L LMK D W G\DXBRWH WD IDW
PRWKHU GDXJKWIRQ IDURXPR\EGKHUQI W KHAIUF LIGUOAHHBUHIFOMIG
'RHV SDUHQWDO XVH Rl FORVHG HWQRW B M DRBXRINH Q GHD
SURSRUWLRQDO ZIDMKGVRKLOGS UEVIRKERQERAHUDMAJQLIL
DPRQJ IDWKHU GDXJKWHU IDWKHU WRQ@ PRRXISNWUGXD X QKW
LQGHSHQGHQW G\DGLF LQWHUDFWLRQV"
'RHV SDUHQWDBVXWHRRID®L B R F@MMYD @ GWSU RIEKRIL W LSRU H V
DJHG FKLOG LQ ORZ GIQFRPH/ LD®L OLFRBDW G\DXBRWH WD 1D W k
PRWKHU GDXJKWIRQ DURXPR\EGKHUQI W KHAIUF LIGOGAHHBUHMFOMLG
'RHV SDUHQWDDYXWH \RR®BPOOPRMMN DQG SURSRUWLRC
DJHG FKLOG LQ ORZ GIQFRPH/ LD®LOLFRBDW G\DXBRWH WD IDW k

PRWKHU GDXJKWRIQ DIRXPRWKHUQI WXHG WUF LLGOGNHFBUHFONLG



'RHV WKH TXDQW LW\GRF KSLUBHY/FH @ REHBZF B (B QDPLOLHYV GLIII
DPRQJ IDWKHU GDXJKWHU IDWKHU VRQ® PRRXISHNUGED X QKW
LQGHSHQGHQW G\DGLF LQWHUDFWLRQV"

,V WKHUH DQ\ VHIQFH LIFP @W Hz WMRW DO YHUEDO XWWHU
PLQXWH RI SUHVFKRRQ KWHG W RORP DERE WVEFHRFRXK DRI UR X ¢
IDWKHU GDXJKW HW K HWXDBHMI KW E U P B QG JPW MWHIHIU L\GRIH &M Q
G\DGLF LQWHUDFWLRQV"

([SORUDWRU\ UHV HBIUWK HXH \DVQ L RAVMIHVD IQWW GEDIGIOH QEEHY |
ELYDULDWH FRUKHOBWURQ@WRDPRAI MDWKHU &R RJIKVRMK H L

GDXJKWHU DRXGLRRWKHW WWXG\"



&+$37(5

/,7(5$785( 5(9,(:

7KH HDUO\ OHDUQLQJ H[SHULHQFHSURIPPKILOG ZHQ KV K H LS
SDUHQWY &RQQHOO 3ULQ] 3LDQWD 1LPHW] %HQQHW
LQYROYHPHQW L RISRUW DVFPW RRRO FKHMDELQHVY $UQROG =HOMR
&ULVWRIDUR 7DPLV /HORQGD RQ K DN B WO GL WK Bl Y WACK HEL
SRVLWLYH UHODWLRQ EHWZHHQ HVD D@\GSPKIHIGN HFRIY G YHOE L
&KD]DQ &RKHQ HW DO 'RGLFL GQUDSMHU GBWHUNRQGHYF
+DUW 5LVOH\ ORDIGGLWLRQWWUKBWXYUWWIWRYQGHY HYLG
UHODWHG YDULDWLRQV LQ SDUHQBWVR FIDDMDL RAS HE iH MKZ HAKQ. FBK ¢
FKLOGUHQYTV HDUO\ OLQJXLVWLF GIHRPORBP HQENEBRNIJURXQ @
D SDUWLFXODUO\ YXOQHUDEOH SRVLWLRQ DV WKH\ DUH PXFK
FRXQWHUSDUWV\XSRIF VEOKRRORRNW U IBQOR H W DD 5DY I
DO

5HVHDUFKHUV KDYWKRIUQPD@ \H{FBEBWLRQDO LQWHUHVW LC
DVVRFLDWLRQV EG@W ZAKHOQ G R Q@AHSDWFRFL G B Y HIDRSG PHQWXR | FK L
3DUHQWDO HDUO\ EBGIXD HS R Q\E X8/ MERYK IDYLAV R VAKR.OLAU HQ TV
DQG ODWHU ODQJXDVWRINDIUROV7BPLY dRGREGDHW DO +D
5LVOH\ +XWW H QO R FKKRIZH M WUD ORK MV R B MURIWIHVD\WU FK FRQ G XF
DUHD KDV IRFXVHGORQVPRW KHWWK WRKH.IOWG UH QHBPHWFRXGH RI PR\
W\SLFDO UROH DV ISQ IDP B KH CFEDM-RBIMYYLY WKHLU IDPLO\ KDYH
WKH UHFHQW GHFDWHK M PHD PR QW WEEXW GBQ'Q WRRWKHDO O GH )

KDYH LQFUHDVHG 3»MR@H &RNHRZHYHY HVMAMRADWEIQJILODWKHUVY



FRQWULEXWLRQWJWIRV AKIFOBQG RINH B D\O/OL G B Y\HRDRBP HDKMH U H | R
LQFOXVLRQ RI ERWHK WV RW KHUNHDW GJIDMIMKRHDY UHODWHG WR HD
LQWHUDFWLRQV LQVORGHS (6l MPRHOSVHWE BV HAK R I HJIKLW L QJ OLW
KLIKOLJKWYV WKIQ GRO HQ L 6 KQXBEHIQD WOK 5 BURSWVNKLOG YH
LOQWHUDFWLROWOWGH IHRORQUIL /OD@GHHY OL]H 7KH
PDMRULW)\ RI WKW LUBWHLIUFIKQLQX HHUF H\Q RIDEIOLOSD UHQ® FKLO
LOQWHUDFWLRQV PRHQO\DLQY RQYHBYPRRBIG X\FWVWPHGDTRL WHD S H U
6PLWK 7KHUHIRUH WKLV VWXGAWHPVPRR/ KHFUPYRE PRWK
GDXJKWHU DQG\ 'DHWKEDWD FQOWHDDBOWLRQV

7KLV FKDSWHU SGRIYQ G HAWD YGRHAMKIHLEDGR 0 WK H UTRQX/ WHJ X FHW
WR WKLV VWXG\ EHILQQKQBG RUWKQRKRWKERBR®GFDW SUHVH
OLWHUDWXUH SHUWQWQRILIOGR. @MBODEDRRYY OFHG KK UG LW
LQVLIJKW LQWR WHKH HWRIONUIDD Y KQRBHKYBHDIRS PHQW )RXUWK LW
SULRU OLWHUDWXUH SHUWDLQLQUQWVHRDW R M 16 M KHHWH BKIHY/GDME
YHUEDO LQWHUOBWLRRW DLUWKL KN RQOGUILMUHEFHY HDUO\ SLC
SDUHQW G D XJKWMURQHU BD PWIKQ W WVBIEVFX OV MAH WIKWMXHIH RQ ST
LQWHUDFWLRQV LQ ORZ 6(6 IDPLOLKN Y)DQDIDEOHVW @G KMKH AR
VWXG\ IROORZHGUE\VWRHPRKSARHMWLR QY DQG K\SRWKHVH

7KHRUHWLFDO )RXQGDWLRQV

$VVXPLQJ WKDW ERWXK H[B WX UHDQWL REIHD DKM RE N YIHID B S RH Q
SURFHVV 9\JRWVN\SRVHG WISH R RFHRRXLYW XD OKIWEVSHYHO
FKLOG JURZV QDWRUBDRO DM PDOHRYEQMMHPYHWREHYHU LQ DGC

WKHVH QDWXUDOVIDEWR U B F WK RQGPIHQN/ VDIOWIR) QO KHR FHV W



GHYHORSPHQW 5HIHWY WU FK WRGWXHN WWREPBIQ W LDWXDWLRQV R
GHYHORSPHQW  VHH )LIJXUH  LQVSLIBBWANMNYXWIHNWHG \8 k
VWDJH RI GHYHORSPHQW LQ D FKLOIGRIY BHWEZ HW @ B DMXE EW WM
HQYLURQPHQWDO ABEWRWNM G ZEK\LWK MSHRFALR FXXOJWEU@O D 6RF
LOQWHUDFWLRQV KDYH EHHQ FRQVLGHUHG LPSHUDWLYH IRU F
LOQWHUDFWLRQV WKH PRUH NQRZOHGJHDEOH SDUWQHU WUDC

FXOWXUDO WRROV VXFK DV ODQJXDJH

Maturational Environmental
Factors Factors

Sociocultural
Factors

JLIXUGRFLDO VLWXDWLRQ RI GHYHORSPH@WW +R2AMNKR F D R/BEXUDW
DQG HQYLURQPHQWDO IDFWRUV LQIRWP HDFK VWDJH RI FKLO!

9\JRWVN\fV PRGHO RI WKH VRFLDO WUWRN®WDRM R IGEH WHIF T
HDUO\ SDUHQW FKLOG YHUEDO LQWRUHN NRRIZOG G URFEHVN FRIQUY
SDUWQHUV WUDQVIHU WKH LQIRUPDWHRQRERWRHOD QRXDJIHF
+RZDUG DQG )DKH\ SURYLGHG DQ H[FHOOHQW H[DPSOH
D JRR GXULQJ ZKLFK WKH FKLOG OH®RWXIGHY HZK Z R H GAV/KBIQFER Wi
TXHVWLRQV SURPBWUGDQE VRMAKHIH TERR\O & R NHHISH &/ K Q WKH

FRQYHUVDWLRQ



&KLOG SRLQWLQJ WR D PRQNH\ ORPP\ ZKDWTV WKDW"

ORWKHU 7KDWYV D PRQMey\ &DQ \RX VD\

&KLOG ORQNH\

0 RW K H Unorkey/: KDWTV WKH PRQNH\ GRLQJ"

&KLOG +LP HDWLQJ

ORWKHU :KDWfV KH HDWLQJ"

&KLOG +LP HDWLQJ EDQDQD

ORWKHU 'R \RX HDW EDQDQDV"

&KLOG , OLNH EDQDQDV

ORWKHU 7KH PRQOBIV OWRRY EBQW/ YV KH GRLQJ QRZ"

&KLOG +LP VZLQJLQJ E\ KLV WDLO

ORWKHU &DQ \RX VZLQJ E\ \RXU WDLO"

&KLOG 1R , GRQYW JRWV D WDLO

ORWKHU 1R \RX DR®PWNID WHKID MRQNH\ S

'XULQJ WKH SUHVFKRRSH® G PR VAK LRWGAURAHKLHIL W/ LSRH. ZD U\
FDUHJLYHUV XVQ@0 MW BIKWHH Q WK MIKR X DK IE FAM I VRH W K$HV H V HV
VLIJQLILFDQW DQG LQIOXHQWLDO WRDEA § FAKRLRG UHQ B\L GIBDW\D
LQGLFDWHV WKDW GI{¥HOEB O UHQWH EBEPWMR R KDL HE X MILR Q V
VFKRRO UHDGLQHRXQWYIDQ [RW MUK I R HI W QHF[H RV ¥WKH WR FKL
FHQWHUV &RQQHOLD Q@ADL QULPHW]3 %HQQHWW 3DUHQW
WR WKHLU FEXLIO GUKHQFWEW X UD O WHDRI®M R § DDIQ WDBKLGGUY QU E
LQWHUDFWLRQV &KLROZOHIY F RAKANRIKD FMWUCHAWHL RRFLDW WZR

ILUVW WKH\ H[WIOBGD 8 LB H WHKEHH INKLRAD IOWA YOHND/ WOIKPHYAEH QKIL O G |



DVVLPLODWH WKH UBFE LLYGVEHN QB DAHRS BMI R$AFNRUG L Q J W K H
HIITHFWLYHQHVYV RIFWYY OHBONQGE Y RFMWKRFQD W X QM RUDFWLRC
RU PRUH SHRSOH NWR Z0H IGIH Q & B/ MDQ®Y SEUHQWWKLOG |
WKH SDUHQW LV DPRUXP NG RZ® EGJWRHEHOH SDUWQHU WKHUHIR
KDV EHHQ FHQWUDOFW R/ W R G L R X VLEUHH@IWL HDW DQ D OIGLOD W H U
JURZWK H J &WPLWWRIDRIRG D7D 'RGLFL HW DO

7KH LPSRUWDQFH RI HDUO\ FRPPXQLFDWLRQ EHWZHHQ SI
HPEHGGHG LQ %URQIHQEUHQQHUTV RFHWV¥RGRRMHADM PLRPGH G
7KLV FKLOG FHQWHUHG PRGHO HPSKDVL]HV D FKLOGYV H[SHU
DQG WKH LQWH WU W®E B WH RQWVEH\D AMKIDW BXRQRZOMGHBRSPHQ
REFXU LQ D YDFXBPLDQIGXHY EQF V& HDWEWE \ YIDQG RX\G SWHR [LP D C
SDUHQWYV VLEO D@/ GEKMODEO F BIUHE IVRNFLRR B DREQ BEXIOAW X UH  H Q
VHWWLQJV HJ B5RGULJXH] HW DOH[SHUBIR@HAHV ZL WK SRS D
REMHFWYV LQ WKHRQ RHP®W G DDWHNKWE YRMKinRIpiocEsRee X UG @ U H
WKH LQLWLD®PHDUVSRIHOEKRROK Kbl FRWRKQ UW\ RHIRUI LQJ FF
FKLOGUHQYV SUR[HR DG WGIG/ WR QW RDWWHKLU WLPH LQ WKHVH

2WKHU GLVWDO IDFWRUV UHSUHYHQWHEB W KWRKK O W KIHP R0

HFRQRPLF VWDWMNFWLWEHUKALWGYDIGHYHORSPHQW

$FFRUGLQJ WR %URQIHQEUHQQHU SRUWIDQWRRY MKLVORU
GHYHORSPHQW L Q FOKKHE\HH S\HRVB\W HQ SNDIBF WY P HF REWGIGWHQ HQJ
LQWHUDFWLRQDG ISR 86 HVL\Q 2W WH L WAK_HR RREK @ LI DRKHL O/GIWHAL Q H F H L
PDMRULW\ RI WKHLU LQLWLDO H[SHULHQFHV DW KRPH ZLWK V

DOWKRXJK QR ORQJHU BURHIXY HYUNAYWKWRMVEHHRRUMWUHVVHG W



LQWHUDFWLRQDOUERWRRIQDO/ VK EVEROQKE ERVOIGSBQHDUH DF

SDUWLFLSDQWY SEQRWKNWRFLUERXBOFLQJ HDFK RWKH

Family

Early Education &

Health L:Q:"Ji: Care

Other Community
learning

JLIXUHKH &RPSOHWH (FRORJLFDO ORGHO IIRQUVBL4RX E\&KROGL

3DUHQWDO DQG WKEU G VRXAXUD ¥ V8 B UB\R WVIKG®! IOD OB K O GHJ ZQ
FKLOGUHQTV RZQ OR®EJ S DWW DM DOLDQE® FKLOG JHQGHU WRJIHW
LOQWHUDFWLRQ ,Q DGGLWLRQ SEBO@WYW DO PRDIDEW DY LWY
TXDOLW\ RI SDUBSQWW GG BDIQI X DIKHEWRE 8 V Y Q WKHLIFIXF MOL\RIQP S R V

LOQGLUHFW LQIOXHQFH RQ FKLOGUHQYV GHYHORSPHQW +RII



(DUO\ 3DUHQW FKLOG 9HUEDO ,QWHUDFWLRQV
LW LV QRZ HVW D BEGLY IGH G MUK DQV W IUBGEBNR F WD IEH DU VOLH YV X S
VFKRRO ZKLFK VHWV WKH OPXJ&DWKR @R B W R\LIOHL H VO D\G H U
+XWWHQORFKHU HW®WLIXH] HW DERWHQW 23 H\ VRXUFH RI
REVHUYHG YDULDFELODRJXDY H KNLEUDYQOMD\LEHHYSRYRUH WR Ol
WKURXJK WKH SULSBMF K BXHILLQH WRYH FIKQ OB IUHA) FNDUWY HY & D
+XWWHQORFKHDUDN PDUHQW FKIDFGV Y RQ BID@ L[EHVGHILQHG
WDON ZLWK WKHLU \RXQJ FKLOGUHWLQKLDFHWIYDWIQHVR B G R LE)
HDWLQJ GULYLQJKRRGKUHD/GH GD UMWYV HD R BWAKIHD SDUWLFLS
HDUO\ FRQYHUVDWURHW DOXW W H Q B3R FHS & WIWKVRRIGHOV DQG SD
OLQJXLVWLF VNLOOV WR WKHLU FEL®BHU®D QHOW H\O 5RZH
5HFRJQL]LQJ WK H SIPSHRQUWD® OHD @ § XD J HUMMS XMZ G M D U JRW
FKLOGUHQTV OLYHW VERY QDL KiH B MSKRAI R @G \L\Y WIHDWHNY J W K H
EHWZHHQ HDUO\ SDLUHQMU BRIVA R Y\B DOISORKE @®WHHYT @ HQ J X LV \
&RQVHTXHQWO\ ERWHKQGRRD MHFEXE IRIIDL WOIWKIGE R KDW LY H D
EHWZHHQ WKH WZR RDPLRUHUR®@GDU 5LVEBUW +XWWHQOR
DO JRU H[DPROH) K UDPW\R IBIORRGG WKDWRPRWKHUVYT VS
WKHLU PRQWK R©GHRKLFONLHIQRZ DBK XO G WQIT\D @ ¥ D WDW KD W
6LPLODUO\ +XWWHQOHRPHRHQ HMW SD® HDW® @ PHHOBFPWLRQV OR
LH QLQH REMVHEKDWEG&BRY ZKHH ENWKXHRIQDJH D PR @HSRUW
GLYHUVLW\ LQ HDUO\ SDUHQW D OQVBKIHFE&UHQ $ U H/GIHHNFKY € DRV

'RGLFL HW DO VXJIJHVWHG WIKDVWPDRHFEPWEUD G\ V&R C5IWILE



REVHUYDWLRQV RIOKDIUMW 1$D D F\@ MRFEANRDWHRE HF\W MOHGU SQI @ HD |
DELOLWLHYV

=LPPHUPDQ HW DO WZR \GXJIHYMWHE DOV WRHCORRNL @] SD |
VSHHFK LQ FKLOGUB® $P HODWLIXD BRRVWHWH HA) \RXQJ FKLOGUHC
SDUHQWY DV ODQJRDBJW P R QG WOV VDIOYG M. PPWQWHHWKEBEBFKHU
SHGLDWULFLDQV DGNLWR WBHHQ VWWLBRBWWHICE OM PXPELQJ RQ W
SHUVSHFWLYH S\DD HRMW VPR JW WHWB & KK ® GKRIZHWHWHPDLQ D
OLVWHQHU PRVWH VWKRQWG LPIHH Z QWKIHS PIH®D WOWSRK/IHO G GLUH
LV WR HQFRXUDJHJFKiH PSGHWH GV IO YNELFRD IWRP FKLOGUHQ 6SHI
DV LPSRUWDQW W\R MAD CRNU VER IRHEQUMAD GLWRL W KIFY IHQ FFKRLWH LP SR
HQFRXUDJH FKLOG KHQUVHRDW DO N HAMEDA L QW HUDFWLRQV ZL Wk
DVSHFWV RI HDUO\ SDUHQWDO VS BB XEJ\WKTRQ \BW RW W H K\LFO @/
SDUHQWDO HDUOWSRDRVKPLIQH MDISKKWPSRUWDQFH RI ERWK TXD
SDUHQW FKLOGRQHW EDL G AHUWPHIOD AMQ D @ HDW DRW B O/KDQW WR W
SDUHQWY VKRXOG WDON ZLWK WK HFG LKW W& HUKRH BifiL WWDIUQ R X
SURYLGH HYLG BDQHMRHR QRUEBWZRHQ ERWW\TRID BV G\ DBYUH O XMD O
LQSXW DQG FKLOGUHQTY FRQFXUWVHQ@WUMWPZBOCHWVDODWHU 3

9HUQRQ )HDJDQWXH] HWRBOL 7RSSLQJ HW DO

,Q D UHFHQW QLWRS9MWIIUHW BOLH QRWHG WKDW WKH
SDUHQW FKLOG H R GOR KL bW LARBDYWR DY HOGPFIYWB &S Q VRP!
ZD\V 7KH UHVHEOHK MWRVIZEGHR D O\ W DLW KV WXOOBALIHV\ WIKDW S U F
FRPSDUDWLYHO\ VWURQJ VDPSOLQJ DW&GLHW KR GCR\G RZH & B O/ H

WKH UHYLHZ ZHUHWBHOWY R UHRNW KFRE SPOR YL DV Y WXGLHV HPSOT



VPDOO VDPSOH WHB VS DAHDL ALISOIMYG IRW DRQEPRW R F3HDGAJ B Q W V
FKLOGUHQ $QRW RIQURP IWWKRHU FOXIURLFBIMMHOQ WY HF U D &/ HD BQ\ L Q W
GHSHQGHQFH RQ PRVFKIRZEHOGLQ D WE M WQ DIPL A U POYEIW L R G
GXULQJ WKH SDVWHWMKHMHD G FHE B G W KLOK IQ EDQIFHBERVOKEDWWM. R Q
WKHVH VWXGLHV RKHGHMW VFRPWURRHDMKHUWHMYEKZQJIHG UR
FKLOGUHQYTV OLYHV
)DWKHUVYT &KDQJHG 5ROH

7KH UROH RI IDWKHUV LQ FDUHJLYWGRIU @ ¥ REM ULYH\G S D\
GUDPDWLFDOO\ L&HRAKGHYD \8\B BUKWHHHW D O 'XEHDX &RYX
2QH DVSHFW RI WKW HWROKIWL R Q HD § BNFRPULID L @RREBYHG LQ W
FKLOGUHQYTV HYHULGD\LQLWKMW SITIXWW W®EDO UROH KDV SULPDUL
HEFRQRPLF FKDQJHY WXDV) K B DD FEHH NDLRXIOpV DQHER XV @\ DIQKG : H (

VXJIJHVWHG W KARGR F RIF LI D & VWDRIBNHNKEXW KB YWRFR KH W U D (
SDWHUQDO UROH LQ WKH UHFHQWKE HFFDUENH VR U F H. Q F UMDWHH 316
JRLQJ EDFN WR VFKER® LRQ KR QIGH F RIFR QU LID ZH\D MU VRFLDO
LQVWLWXWLRQ G XHi \8R SKXIOMRIULAMYVRLER WP B.Q XBMHHYX®UH LQFU
VKDULQJ WKHLU KRXVHKROG ILQDQFLDO UHVSRQVLELOLWLHV
EUHDGZLQQHUV RI WKH IDPLO\ &URPSWRQ I®EWRFBDFEBRQGLQ\R
8QLWHG 6WDWHV %XYUWDKXFRI /DERZBRPIPIR SDDWHFLQ WKH OI
KDV EHHQ JRLQJ LQLRQ RSEDUVGKGILE B¥MLVRKROGHFVGNH IRU P
\RXQJ FKLOGUHQ XQDHHW DWMKPHBOHPORQI ZLWK PRWKHUVY LQI
WKH ZRUN IRUFHVRDWWBIUW HK® EHI PRPLQJ PRUH LQYROYHG LQ

&DEUHUD HW DO JRU HIDPSOMW H&EDWKIBDWD LWWIKEGI LU VDR



IURP (DUO\ +HDG 6WDUWR E HDWZKIHHWY VDLG WKDW WKH\ IHHG D
FKLOGUHQ RQ UHJUOLDW HDL\QL D X PHEM W QRW KOHHDW MAD WHKDURP WKt
SODFHV GXH WR IDPLO\ LVVXHV U8R PRIQH W U DW MAR WKKHH V K L] V
QHHG DQG GHVLUH RLR G H I QIMFRIDHHREN KBIVO O

7KH FXPXODWLYH HYLGHQFH UH O DDWWHEV VDR PIRDYAHKPHHIODMY B/IRU
PXOWLGLPHQVLRQRQ RR QFF\W B WWXID@IL LMWAZKLFK IDWKHUV SOD\ |
UROHV VXFK DV WS REDWHIN LSH B WEHFHABEKIHQUYH D\ G D P E 7
WUHQGYV LQ IDWKHUJV SDUHQWLQWRBRROIHR R U FITK HEQQ WRIXH
EDFNJURXQGV DV G HPR\Q VW B VHRKSER EOO8ILE VH W D O 9RJF

21 FHQWUDO URRHUYBQWHVWEK GUEBMKMLEQS DWDRIQQR | IDWKF
FKLOGUHQYTVFRMDLWHWIYHY XDV EURXHKMQDDPRRXPMQR X WD WH WK
VSHQG ZLWK WKHL U FKHLQW 0N @ @IDE FROMW.RQEDDL WKWV KHP  +
6D\HU %LDQFKL B5RELQVRQ

'XEHDX HW DO K D W XW KHHV WAHRGS MVIRU HIHW HQU FK FRXQD 6 E H
EURDGHQHG E\ LQW & WRDWKE JUWHOHAKKRFREHOQ VWR-URDWLRQ
SDUHQWLQJ URORQRRWHUHKNGE BM UK EFO &8 UIHHWYS WLKHWHN IRUH V
UHVHDUFK VWXGLKYHR® FBDHLUHDWL® P RREKHWNYD U REHYW KDYH D
WKH ODWHVW FKRGIHW\L D VHWWH WQ® WERQ \R IRIQQNHWVKHUV KDV
+HUQDQGH] &ROH\ LQLWIKHUMWBIVHDUFK RQ LQIOXHQFHV RI
FKLOG GHYHORSPH@RWQ IREEWKHGWDULRID VKLIW LQ IDPLO\ IXQFV
LPSRUWDQFH RI ERWIHK PRWKRIQW ) IDEXWORWY WM QIR WBHDOU FRJQL

VRFLDO GHYHORSPHQW HJ %LQJKDP WRIDRQHRORJIDQV 3DQ



5RZH HW DO 7D PAD/XAZO-RAQGG D &DEUHU® DGGLWLRQ WKH
FRQFHSW XD Q@ QIQBIHIDWKHEE LTOGRIGBOA Y YORRYHIWGKRYHU WLPH &
'XULQJ WKH LQLWDDOK HRMUMRKHHY  V V DQBKIRDRA LV WV
SULPDULO\ IRFXV X HRRH@DW K B UNHUYBRD Q G ESHDIBZQ QR QLD YROY
KRXVHKROG DFWL¥LWWHN VZKWW PRIHREB VAR BO/DWHUHPSKDVL]
QHHG IRU D FRPSURKHIQNVKMHLRRIGBMOLQ FRPSDULVRQ WR HDUC
WKHQ VSHQGLQJ RRUWB FKLLROHS B H\VQ KVQY MKKHDWHHI @ WDHE W DPIEWHLW D O
WKUHH PDLQ IDFWRUYV iftérddion, availablli, MR Ce¥pomsHigyWwQ W K H L U
UHVHDUFK LQWH UDW MH RDT U3 bl i BMEK GHRR O GHMHQ@/XD LQJ YDU
DEFWLYLWLHV DVQZHJ®H & LFIHCHAM. RRDR | \DYMDW B ELWRWD W KH U V
DQG DFFHVVLELOIL\W\ARWUOIGUWIRY B RYMUEBLOLMW\ BHVHUUHG WR
LQ SURYLGLQJ UH YV RXWH KWK D ¥ GWRKIHN B KRIOVE T U RUHHHGN FDI QW O\ |
KDYH VWDUWHG IREFXVLQJ RQ WKH [PXORMLYGHPHI@W LIRVQ DW B ¥ B K
FRPSOH[ VRFLRFXOW R WDIOV F R Q VWH FABZD R/ILIY X \RW) FRWRHQV Y] UR
TXDOLWDWLYH D Q G/ TR DR-RMLKAHDIW I PIMGIEVNEHB KMHDWMHSE HH Q VW X 1
WRJHWKHU )RU HHDRSORQUDWXGLQDQ® NW>X3® *URVFRPSDUHG
FKLOG LQWHUDFWLRG \L QW B UDRAMWK R \BIG Q HIHI/DOVIL\R B UNRW W D
7KH UHVXOWYV LQGLEQ® PR WHKHDWW | HEVIXHL FRREIS @ PHKL OGUHQ I
WKH HDUO\ LQY R GDHAHQNMW RFPIDEBRWW J WOQD DXFHRQQ® ILEX VX RQ V
$OWKRXJK WKH VVKOFHHY LR G QDVOK BXRIEKKDUR IRW B M DHKDW X G
RI KLJK PHWKRGRORQXVELN® RXDIRUNVE IDGF0NWOHVDBSORQJ DQG VX
GDWD IRU PHDVXUWPBIQW 7R SBR OHQAK HILL WHKUD WRNWDH RQ IDWK

LQYROYHPHQW L QXAIKHYGWHW KD VO HD REK IF KV O G QHOYNWQGEHY HOR S



OLPLWHG WR ILQD @RV GAYHY W WHKGWIK R ®ARKYQW LRIQGLUHFV
IDWKHUV KDYH ZLWK WKHLG RKK DS QFHIQHT B YRD © HEDHD D@ W IXKFOH H L
OLQJXLVWLF H[SHULHQFHV IURP WKIQIGDIDWKHDY¥D @D EWHWD D"
.DXIPDQ 9DUJKHVH :DFKHQ D W IKYHHU MR XH) GLHW U W . @ 6
FROWULEXWLRQV WR FKLOGUHQYV 68DV 0 MRZJIXOB R PGH NHQRS
FKLOGUHQ IURP WK MAHH BKDPNH ERDORE RIR BDRIN VAR BHBV X UHV
SUHVFKRRO DQ®WESRQ*NBKRRO H
ORWKHU FKLOG Y V(D)D@KHIERIOO®WHUDFWLRQYV

,Q WKHLU *ELRHFRIORRDED®HRN RORG FRHOMU B@® Q@ RHUQEWH Q
GLVFXVVHG WKH LQIOXHQFHV RI FEXD WDLPW HRUL \BW RFIVP R 0 SHUWR/A
DV SDUHQW FKL®/®& RGN ETKM L Q WHRBDEFLDIGL PISQ G WD QMR WUD LW
HSHUVRQY DVSHFWLRI GWKHQOFE R HQ RIEPRMICO BURKFH%¥XMVH\ DQG

SURSRVHG WKL NR¥FKBRURERIQIMOGHU GHYHORSPHQW DQC
WKH\ DOVR HPSKDVL]HG WKDW PRWRH WK HDIQG LIQQIKWM H \G LS HHUK
VRFLDOO\ DFTXL UMDBBON G GIHWUBIRMHGW H QWKQW KRUH DWW H KLJKO)
OHDUQLQJ HQYLKRGFRHQIWYV LQ 6/BKH VMN.JFIHVGAH & MHADW PRWKH |
IDWKHUV HQJDJH LRUJB QG HRURHEY HH WD YRXRIVFELW & WHKH L3URP S
YDULRXV VXFK WKHREUHN\D QH U T VHIRRD RJ L% RO VR ®H)B % D Q G X
VRFLDO FRJQLWLY K6 MAKHHORRIS PRH Q)W (BEQHGUBEQ. Gl H R K Q WR.@ WL >
UHFLSURFDO URBKHWMKHROMH UG YHRIWL 1D WHRGV GH U HFKHQ G DQG
YHUEDO LQWHUDFWIGREI\Q IV UBIR P /BRI @ WKEG KB M [WHME W LR Q

7KH H[LVWLQJ UHV HDVUF K R® DMUEL I\ B Q QS XHD U Q G DB

PRWKHUV DQG |IDWWHOYWW DNMOKNHGU HPKWDIBGG UH Q  BIDMSFHWRIDU  9H



YHDJDQV BWRQHPDQ %URG) L QR RIQWH V W\ R MU H @G HC
UHJDUGLQJ WKHVH BSOMONRUIQV$MHY DO 5RZH)RW H[DPSOH L
PHWD DQDO\VLV /HDRSHOXBM® & W XGH G W DM B WQPROPBR G SDWH
PHDVXUHV RI DPRXQW RI WDON  XGAX&LHEH JDX\GELSRU W DO W
GLUHEFWLYH WDON VWXGLHV XGNWPRQYV WQG NH T X/HWG\L H
7KH VWXGLHV LQ W KDV ®XGWG DFRXD.@\WH H B QWRPI H. YD GIH V
VWXGLHYV PRQWKYV VWXGLHYV PRQWKY VWXGI
ROGHU WKDQ P R QOVR KWK H UWAY XOBQLG1 Y Q W K H D ¥ W i RVQWEOBQR. HAVK BiH L
PHDVXUHG LQ WK U KN DGSLLFH U HOWIX BV X GAMBHRAD IGRRF VW X G L H V
)XUWKHUPRUH WWHRMHVED U LIRIOW HARRA PHDWXGHBVWL Q KD E
VWXGLHVY RU RWKHU VWXG\ WHW W DQGLVF DTKHHG UM K B O W RRYIHW
OHVV XVH OHVV VX9®SKYWIHID WD g XEROEHRDLUHH AW JXDJH D
LQIRUPLQJ ODQJXDJHWIKD DRRIRWKK G BW LK H KRZ XIS HRVWLKQ F O X G
PHWD DQDO\VLWHE BHHWREERF DQGW UDLKHYHDRERQFHUQ U
WKH DSSOLKBHLQGWORI WRP WK LD ®RRWNDWDRO \G/H. & DIB MAH U
2QH RI WKH VW X G{HH YHIDEHUX BWCD DROW LVP HROLDM RII  $P
LQYHVWLIJDWHG WKH TXDQWLW\ DQG TXDOLW\ Rl PDWHUQ
IDPLOLHV LQ ERWK BRDGWH]\YQ G7 WIHALIDEHHEY WEWW PQREG/KHUV WD
WRRN PRUH FRQYHUVDWLRQDO WRWQWR QVKIRY HIYW K H WK H Q@ HWZKH
GLIIHUHQFHV LQ WIOHWXRQ WR W K B BBTNQEK | PMIXWUWHG E\ WR\
FROQYHUVDWLRQHE® WXHYWLEDWH PWIGH UG\DHW E WILRQM WQ RQV 2
DQG IDWKHUV ZHUMHGH I DW B WM LRIE @ R DRAHY R 0IGQBK. Q JV UHC

GLIITHUHQFHV DQGRW.KH OV DW GHNHWE HZUNMIHHODWMH ¥ SAKXSSRUW |



3DQFVRIDU DQG 9HUQRRU) MIXID @V L ZGILYFH BR @ RIBIFIWU HHFRH QW VW
FRQGXFWHG LQ WKH G\DGLF FRQWH[W®D 3RZHDEW DO GR QRW
FRPSOHWHO\ VXSSRUW WKHVH ILQGLQJV

3DQFVRIDU DQG 9HUQR@PSDUB QW K H LE X Q1R FEIR QW U
PRWKHUV DQG IDWKHUV ZKHQ WKHLUKHKWO G D G QF ZHH\HV L RRR/Q Y
LQ KRPH VHWWLQJY UHYHDOHG WK B RQFRIW K B U\ KQIZOPW M H QN\H
YRFDEXODU\ DQGHZK T2KDWW LRQVD QGG IAKLRR W,R WKH GLIIHUH
VWXG\ LQGLFDWHG VRPH VLPLODUKXWIHY LOQRWBWHWR DQ @ QBN
ODQJXDJH DGGUHVVHG WR WKHLU FIO®OGUE @QRMHGLWMKK\ LZH B |
ZKHQ PHDVXUHG E\ PHDQ OHQJWK RI DXWMRH UDWFIHR/ RO /K H W X
GLIIHUHQW ZRU® O RZFRW'G W R D/QIGH SWRBRQWLRQ RI TXH

,Q WKH G\DGLF FRQ@WH[W HfREHQHGIRIG | AUMAHM WLHV E|
PRWKHUVY DQG | D RVKIHWLHIVW DIOHN WY X I@WAL BD WIKRIQ W X JIJHV W H
GLIIHUHQFHV LQ RRWKH O B D DXDG H DA WRKQWKHR O G FMMROGUHQ L
DPRXQW RI WDON \GIDYHI UHBYRFREXGBE GIORHIGHPRUH FODULIL
UHTXHVWY DQG DVNHG PRUH ZK TXHV@&B QW ORUH U H FHHEB/RO!
ILQGLQJV WKDW ZHK UWMKRR & VIILNRPHERE HQHW FDRPSDUDWLYHO\ OD
VDPSOH RI  ORZ LQFRPH IDPLOLHV DPW .ZRRX\W QK HHRDPH WL
LQYHVWLJIJDWHG P D HDEA MIGIGXY BWEE GFD\GH W WIQBIW 7KH FR
GHULYHG IURP DQ HNHQ OIUWHKU W I RVSEBRIDWK WIKIW WK B QW LW\ D
RI PRWKHUVY DQK IPMOVHUMIGVEHG/B OBRIXDM\ERABRNHQ UD

GLYHUVH YRFDEXQ@IUA GROIGHWRWQCERRK G\DGLF DQG WULDGL



%LQJKDP HW DO VXJIHVWHG W ZR FRYMULEHGWU H.IM\GR (
WKH UHVHDUFK VWR\EKHVY\VERP Q B Ul DRADKIRHU M/ GHADWICR XOMIL@RD V
FKDUDFWHULVWDML PQ GH D USKRE WIKFK M VX IGM WLRMW WX GLHV KD
FRPSDUDWLYHO\ VPDOOHU VDP SO HJVHHW OV K RWNG UIPN UR I URPS
FKDUDFWHULVWLFVDFRSDOH[RPORHE LQRRFPRZ HD AIMODBYV ZDV
IURP D UXUDO DUHMRNGD HWHALY /HO IURP XUEDQ ORZ LQFRPH
3DQFVRIDU DQG 9HUQRQRMHPIGGOH FODDWV DB QGPLOIHY DQG 9
HW DO IURP PLGGOH FODVV LDRLAIDHWVH G HD §HHU CHML DD U+
EHWZHHQ PDWHUQ@DMOXDIE SDWHUBQBHNWDRG WK RXBOKH VW
LPSOLHG WKDW W RM IGH UM B Q BHNE WEJHAU G B FHDHDOALW D @ LW K W I
WKHVH LQGLFDWLRQV WKH H[LVWEBU QH/HDQ ¥ K XK YSUW \GHP
7KHUHIRUH RQH IR ® VRX GV KZAD ¥ XW R\ K U WGK_H IH bl HIDFFLHQMH VL P L O D
PRWKHUVY YHUVXVYQWWKBBWIL ROV ED WK HGK A K UOSSUHME K R
3DUHQW FKLOG ,QWHUDFWLRQV DQG &KLOG *HQ
,QGLYLGXDO GLIIMWHB PH\L @ QWA IHYIRW FKQ DR G HHIUY D J H
%RUQVWHLQ HWHL®@ +DK@ RUQ@V@HYORFKHXWWHD O )R L
H[DPSOH %RUQVWHLIDPH@HBOWKH YR FIPRXQOMDK RRIG FKLOGUHQ
VHYHQ GLIIHUHQW FRXQWULHYV DQEXBEQGVL]|HXENR@RWKHE® L
6LPLODUO\ %RUQWVWHLQLDY®BVIXWQRRG WDKH WDRILDAWRQWK R
FKLOGUHQTV OL@IXYDW LR XDE DOIQNE BNHS RH DAHGUMVIRQILFDQW
GLIIHUHQFHV +XWWHQORFKHU HWID®XDO GLMKIUHQWHG WK DK
DELOLWLHYV D UHWVGIXHDW RDWHK RIQ/ WAE® H PXULW R H FIDRSWDHF L WK H Y [

OHDUQLQJ FDSDFL®WURDV I \FXWWIL EXAPWREO/H MHRUWBUW\ JHQG



HQYLURQPHQW /HQGLQJ VXSSRUW WR WKLS/REWRSIR WIKDMR @ R 9
DQG HQYLURQPHQWUED Q FH/DIGQWFKIMDIKKR LW AL HDEWOLWLHY &R
WKHVH ILQGLQJV DUH VWXGLHV IEKGOGUHB QG HID WS H BDIQ XD
$QGHUVVRQ HW DO /JHDSHU 6PLWK
7KH WKUHH E U R DISFON ERD VK GBI G IGVIU RGIEGIW  DIQLGF K Q Y
FRQWULEXWMWWRQYPHILOEUBQ TV HIHON OD@MVR DA G5 B YSHIDIRESP L
WKHRUHWLFDO |UDPEHZRQAHUIBURQNVSARQRG [WURBPKVWLPH 3
PRGHO B6WUHVVLQJ WKH ELGLUHFWWR @& D83 &7D RRXGHIORD \FKX BBV
DQ\ JLYHQ PRPHQW W RH SRIXWY DY SHFRE HVIVP F RQWHUM FW ZLW
WR VXSSRUW WKH FKLOG GHYHORBIRH QWL P'E U IFGL VKBIHIQQ LEARL &
H[SHULHQFH PRV W CRY MUCH BHRWQ XILMRKL WKHLU SDUHQWYV PRW
SHUIRUPLQJ URX\RDOGH PD¥F W L@ LWKIEW SHBEBQOVLR WHIDDFWLRQ E
DQG FKLOGUHQ UHFLSURFDOO\ LQZDWHQRH HPFKSRW K M B PLH FO
SDUHQWDO |DFWRQURHVSIOW N F KQMGXHDFUDOLRHDEBQIHQHY S
JHQGHU DQG SDUH®WD6LEDQDXDIUDFNID GINDUYFRNVFKXFK DV Jt
LQIRUP WKH HDUO\ SDUHQW FKLOG ODQJXDJH LQWHUDFWLRQ
,Q D ORQJLWXGLQIOHWWR G\ % R U QHWEHIH G LWMKWKHQFHV D
VWDELOLW\ RI WKHWHR G L HBIU HROFHFKIL@IGUBBYOLW LHY $FFRUC
UHVXOWYV JLUOW FERPNG VKB IQRWO WK @ ERJIX RIG PHIDIVXUHV EH
\HDUV RI DJH EXWWHRWWEKHDN\E U HX B W R U I RIS RABRAHHE® GULKAD W H
JHQGHU GLITHUHQFR VW DB QRRGW D BAMDM. WQ 0 ERWY THYMMIIDE O H
OLQH ZLWK WKHVHMRUHMWODNY $Q THRW QA NHUBIQERY LQ WKH Y

RI ER\V DQG JLUOQ XIFWRK HY EHLY PGKDL IRRQWHKNY EXW QR VXFEK



GLIIHUHQFHV EHIWRUH MKW U B VPR DD WOD\E I OR/MBDO WWH H
VXSSRUWHG %R UQVONGHVRJIHWVIMH G WHK IIW DVE K B LD QRIIXDDL U OV D C
LQGLFDWHG QR GLIIHUHQFHY DW WKH PZHYRIU WKH SDWOHEQW B
WKLV VWXG\ VXJIJHVWHG WKDW DV EOPRBIXIDHE WIRODWBE RV
0DQ\ RWKHU VW XGGHVKIDI W K B G UREWHOLRS PH@WXID\WJ HDE R UD E (
JLUOV HJ %RUQVWHLIQVNWQBW DO IRYDV

7KH ELRORJLFDO BHQHWUHQFM\D B BWZRNVE HYIHOR SPHIQIX DO
VXSSRUWHG E\ D I X \R W& HHIMYG KMHBW LG GHA XDJH DFTXLVLW
ER\V DV FRPSDUHGRWRVMHDY H D\QAERUWK\ HIO DO H[DFP
JHQHWLF DQG HOQYHOQRKP RQWBHQ & BUOGEDHUW @FHWHIU ROG W
$FFRUGLQJ WR WRMUB RALIDWKARQY MIKEHR QR B QW\ LAWK HFELOGUH
GHYHORSPHQW GLIIKYHG@DW K HIHHBBLHEA HO IHEIXD RQ GHYHORSP
VWURQJHU IRU ER\V WKDQ JLUOV

5HVHDUFKHUVY KDYH HPSOR\HG D YDWKHWHQG HH D3/LX UHHWH ¥
OLQJXLVWLF DELORW HHNPBQG JURDWN WHERUMM G QVKHLU UHV)
IRXU ORQJLW X G L GFIKOWKHX G IRFOVO HRAIY BIGR® D QWR B DHE BFIXWO G U H Q

XVLQJ GLIIHUPRWKMHDN XWHIS/RETAWY OFD@® IWKKOH IHU VANKLIOD V' W K L
TXHVWLRQQDLUHW RRXVOWHNQYGEBGLYDG DVVHVVPHQWY RI UH
ODQJXDJH WHDFKHUVY UHSRUWYV RRWTKIHG P\R W R B UXPDKIHO GNY.
LQWHUDFWLRQV YKISDUQ®IH DY GURPPXOWRWLVY B JBIQLDIG VY HD W H G
UHODWHG WRWLMWLRQOVYDLQ WRQ PHKIDUWROGH-RDQGXBEOH VNI
YRFDEXODU\ SURG XFMW IOFDQR DXQOE] i [ $ G 2 IL W K HWIKERLIRQ JXIDH V' R

JLUOV DQG ER\V WIQKS L ¥IQGDUO OG IQHNBHGH/QFRIY JON R/DMIEOH DW



/IDWHU LQ /RYDV KHUVERWX IPRMKHUV IURP IDPLOLHV UHSR
GLIIHUHQW ZRUG VLIDQFK D CB&URIQWIKW WWKWH | R OHD RZ H GPIR\QD Q R W K F
WKH DJH Ri \HDUY/DGGLWLR®Q PRI HFW H B UGG KWRHFU PR W K |
PRWKHU VRQ |DWIGHID \G R N UKWRHU G DIFGLLFR QI UEW CE R Q\W HWL P H V
UHSRUWY DQG WK H G\DHQ G HAD @D | BN BIEBEI0/ SRQIZRRGLQJ JLUC
LQFUHDVHG RYHU WLPH

ORUH UHFHQWO\ %RUQVWHLQ DQG FRBXW®RFNDW K H X \& DOV
FKLOGUHQTWODRQEDIHPRQWKFKLOGUHB IWUDMYPULSWLRQV Il
REVHUYDWLRQV PRWX HK V@ GIHSRIWEDV J QDD B ®LMWYIHR/Y RV R W K
VRXUFHV UHVHDURKBDOVOLERINGE HGBRRE\L QVSNVQ GIKLNUHQW ZF
URRWY VHQWHQFH VWUXFWXUH ZFD® DR/YRBGDWWR @M FRPPH
DQG ZULWWHQ FRPPWRLWEBW LR RALHGELUHY WK WLR®LQJIV R
VWXG\ VXJIJHVWHG UQD\WURIQQGDPRIDFKIYDGUHQ DW DQG
UHSRUWHG VWURQJ VWD EDOHW\DINQLIPEL QWG ¥ LIEX® & \OIHINKH
D PXOWLSOH VDPSOH VWDWLVW L FDEF R REGHCZ HW IQHWK HVWZ R | R
JLUOV DQG ER\V (EHDWH.B GFHR® VWK D YWOW KR ¥ DRIHDWW DEQO LW\ LQ J|
DUH DOLNH

$ SOHWKRUD RI HJWDIGIW VOV WHIQ G MAK IGELGIBIK GV W Q OX D J H
EHWZHHQ WR \HDUV RI DJH ORBHMRYHGHW KK $F RWWL (RIU OYLD
SRVVLEOH VRXUFHV Rl WKHVH REV® FKH G G bl QG QILHI DX WHES L ¢
UHVXOWYV RI VR PHY UHVGI® WK Y/RWXVE DVOR. M MVH. R & QAGKHIR VR FZ K L F |
WKDW SDUHQW X HIRF VRQL] B @ GWEKD WURW HLW \G K| BEHADXW B RI1 W

VRFLDO QRUPV IRU URQYVONH D@ GHER MR CJRHUYDIJRWLQEDFK



H[DPSOH /HDSHU DQG 6PLWK F RIDRS X DW HGW K D WH R DL
JHQGHU RQ OLQ JXMVDNOLN-D YWOLLY IHIQEHINHAD [RD VWAL X B L\HSH H B K VW X C
DVVHUWLYH VSHHGE® RI1 WWHKOLMXGLH VPHRMORGBO\WQWZHUH S
EHWZHHQ DQG €. 5K WP B OVIYWAKLGYLHHA WY V8 DIWHIV QWM YG WYIKO N G LI 1 H
WKHLU VRQV DQG GOQXIKWIHWWH EW 8D R XH[G®RY X WH{ UHH RW\SLFD O
ZLWK VRQV DQG GDRIXWR\WVY ZW RF KWK BHHFTWKH Q@ GXKLOGUHQTV
ODQJXDJH DELOLWLH\Q GLW H Q\GR KIS BHNWHDE BK HIBW RIGIFHY DP R (
VRQ PRWKHU GDXJKWHU IDWKHU VRQ DQG IDWKHU GDXJKWH

/HDSHU

,Q DGGLWLRQ W FE 15 IRWDH 9 BMDAD. SO IBHRGVQ FIK/ IHD® FMKHAIN S/UR Y
VXSSRUW IRU FKLO® Q HP@WHL) WOQR RIXBMP ERHU/E CHO JL QM IQY H U V
DQG ER\V DUH VDLG GALRI HIOH 6 WO \CHIQ@WPX DEKEHL W B DUKHLU LQQDYV
GLIIHUHQFHV *OHDVRQ (O\ /D ®@YSFUWKH VL] HZK WK QVHKIH®
YDULDWLRQV LQQS\D BH @AW B O UMURHIMHPBGLG BRFKWHEBRY O ORQJL
VWXG\ /RYDV \DXAJ JDHW W Bl G OW ODVWW ER LB UM REHJLQ WR Lt
SDUHQW FKLOGVYR Q ED ONIKGWZDY D KTH\HV M IRFPX @ B W/IHU OSCOQUIEKQ W V/
FRPSDUHG WR ER\V HILQ@W\HVKRWHIGQPRDQJXDJH ZKLFK PLJKW
JHQGHUHG YDULDWLRQWICH® L PDXXWW\RIGR BD W HEHWKOW JLUOV :
SDUWLFLSDQWYV LQOBQURDWH QU FER PEHIHMHOY VR UHTYXOWYV R
LQGLFDWHG WKDW WEH. GO H LK\ B R YWAR MAHLW WZKKOLVE K DMK HUV D U H
FKDOOHQJLQJ FRPPXWKPMWARW KSTUMWFQ@ B B P RRIB ®BSIOLWHUV W

VRQV 7KH FRQFOXWLRQ VKIUWXKRD LRK g EHWMXKIHFKR SRBUGADL Y H Q



FRPPXQLFDWLRQ DQWG QUKWXEIHGRUSPWHR@DFKLOG YHUEDO LQ\
FKLOGUHQ DUH DV \RXQJ DV \HDUV ROG

7KH ILQGLQJV IURP WKH H[LVWLQJQ®HWH UTRMXU B DKULH & O DJ
FKLOG FKDUDFW QY VVOLEYXDQ H IGHXMGIOR S P HIQWH Q/ BMDKITHNV VW X G
IDWKHUV DUH VF BIYEWHW P@Y W HRV HVD KR /A PV D O NQZIL S/IKUW KH L U
GDXJKWHUV KDV IRRQWOH® QG REWKHRRDGHW KDAGWEZRZGYHU W
OLPLWHG H[WDQW WV MVWE DMK WKRHWDANOWRH BE PG W RMUWHY DQG |
GLIIHUV ZLWK WKHLU VRQV DQG GOXJKWHBRP SPW HEDPBW K H Lk
ZLWK WKHLU VRQY D @G WD OJKMNCH VA/DVD @ 8 WKIFSIRWIW\M BVWAD O D P |
DQG VXSSRUWLYH WDON ZDV KLJKHU IRU GDXJKWHUV WKDQ V

*LYHQ WKH ELG LU HFDWLHR@OD ¢ KLIVEX HGWAEKHDEW LBE D OON Q +
LQYHVWLIJDWH WRMW K GDXHQWB QR IHNDGE &K DOQ IHINGHGHR G OR S |
FKLOGUHQ WRJHWKRZHY B R QK VRVXWRGHHY QU R ITWKWWH UDUH
LQYHVWLIJDWLRQV LV D UHFHQW VW$GUHQWROFRQYBYLKLOG JkH
HITHFWV LQ SD U HXWH B R E®/G RGI\W BVBKRIUR Y KZ B B Q QKD BKW B G U H C
PRQWKY ROG DQG W KHADD FR @@ VA HZ&K K@ UWRKH\ AR UVGRIGI® 7KH Ut
WKLV VWXG\ VXJJHHWZH BQ | PRWHKIHFHBDXJKWHU PRWKHU VRC
IDWKHU VRQ HD UWLRGW E R Q VLIQMHRDIFRZ) VK QUDR@NXE EGR 10 BDG \ D (
7KH YRFDEXODU\ SUR®XPRMRH D'Q ® QB WDMKHIU VRIHGBIX JKW H U
VRQV $OWKRXJIK WHHWFHQWK GAW. \K B § AWRFIKHH oY IDEPESADIHVRLY] H
WKLV VWXG\ ZDV P DGO HKAGMDH/ D Q® MGGLWLRQ WKH UHVXO\

I[lURP SDUHQWDO UHFRWREVBQE®DQRVBEEAREBEDUHQW FKL



3DUHQW FKLOG ,QWH.IRDFPRGRFLE GO BPR/ XV 6(6

7KH DYDLODEOH UWX/SIDRIFKD/O IWMADHEMIR/A W RRPHQWDO LQIO
RQ FKLOGUHQTV ODWJIXMRIH GHYHREAHERKMQAHORTDFD
$OWKRXJK DOO HQY RSB P WXGRKEIOHAD HRHWIRQ JXDJH H[SHULHG
LV YDULDELOLW\ LQ WKH TXD QW LO\G UHIG UTHXTHD LYW\ LRY & [$ IR
HQYLURQPHQWY +ROWLRQ I£RHODDUYX IIHHDIGNG MR WEFHHIUR XS L
LQGLYLGXDO GLIIBYY @THVI KDRJIFKGE & HE R STKHOW VWRIP WKDW L
UHPRWH IURP WK EKHQG HQT Y% BIF® IHR MaErBsgstenRIGHM XIGHV WK b
VRFLDO FRQWH[WW\R I \PXAI GV H5Q 66/ FONE W XEIHN \% DRQIHQE UH QG
,QVWHDG RI GLUHF\EEY HQFRSF-HIDAL B & DNMWRAHY VW K HRIH VRFLDO
SOD\ D PDMRU UROGUHQ YK PR FWRJLPBOLO\GWHPMW LPPHGL]

HQYLURQPHQW WWXV BOQGLQYH PR OB RIHRQ@W/U HQUIR/Q GHHQ EHIWHRQ Q H U

$V DQ H[DPSOH RI PDFURV\VWHP LQI®QNQ B UMNIBQW KH VH D
LQIOXHQFH RI 6(6RB@ HFEWO G GBGEED\ +RRUZDQUVHQ 7DUGLII

+RIIPDQ &RQJHU DQG 'RQQHOODQ GHILQHG 6(6
PXOWLSOH HQYLURQPHQWDO KLHUDWHKRKXVYF KYXBOXEDLEGYRQD
DFKLHYHPHQW D QIWRKAFXSDWLRQGBERNMEIQ@J WR &R ZLWKLQ I
IDPLO\ WKHUH DUFDWKWEB WLRHDOWREBIOD &K XWEBQWDLQQAOXHQFH F
FRIQLWLYH GHYHORBPR\HG @R DMC BE@BWM &R WKH IDPLO\{TV
UHVRXUFHV DQG LV PHDVXUHG E\ | BBLWXD/WD 8 P H WY WO LIQE RF
FROQVWLWXWHY WKH KXPDQ FDSLW DG KLGIE HFRHOQM HAKH KK DIGGE

FDSLWDO LQ D IDPWOOLVKWIRFKLDE I HVY WR WKH FKLOG SDUHQV



UHODWLRQVKLSV ZMKK R\RKHHUWSHRBOH ARG FRPISDWIP HQW D U\
WKH KXPDQ FDSLWIDGS IDWEOWKH DV EIFRNDED RSP HEWO GH VWUHV V'
VWURQJ KXPDQ FIHSLWIDW® ILW @R \@ RRKEPOS P HWGDE, \&ROHPDQ
FDSLWDO KDV EHH® Z2UWKXHKMIQN DR QGIQMM R& BU&Z\Q UD 7DNLQ
WKLV SHUVSHFW W MW )XQGW KW KFHX UXBID WD WO \DKRIEU FIOMOEWLO G Y+
LQWHUDFWLRQV VLJQLI\ WKH VRFLDO FDSLWDO DQG SDUHQW,
SDUHQWY SURYLGH WR WKHLU FKLOGUHQ
,QFRPH HGXFDWLR QU @& HR PRY/ID W ILEIEINF B RARA HRG 6 (6

%UDGOH\ &RUZ\Q DO +RIl BRPH UMWH XVEKEBWRGLFDWRU
HJ RFFXSDWLRQHRVUXIQFRPH , 0 ERODNDYXWLAWKBUPRUH WK
LQGLFDWRU IRU WKH VDPH SXUSRVBHHGOR HWHRPH DQG ,MGIXFE
DEFFHSWHG WKDW LW LV EHWWHU WR XVH PRUH WKDQ RQH LQ
KRZ WR XVH WKHVH\\@GLFW W DWWV R @ W DRBEQNVKE B W Z3HYHORSP
DV FRPSRVLWHY RU VHSDUDWHO\ ¥LWKWLOQQWKH V BRHR D &/OWXLW
FRPSRVLWH PHDVXUHV RI 6(6 H J VKRIDGYW OD@R )DFWRIHDR®
)DFWRU LQGLFHVEDIVHGE WEIEMNERMARREXBQO® LRQ DQG PRWKHU"
IDWKHUVY HGXFDWLRQ DQG RFFXSDWLRQ UMRASHI F\W EHIQOLO W+ R
(QWZLVOH DQG $VWRQH D U J X H G6WRKEDAR XALR-P SVRAHL W/ RIXRJHF BIV
LQ D VWXG\ W KHRIPRLUMG MGK AH DV X ULQG LWEBW FALY I RU B WV H S D
6XSSRUWLQJ WKLV XLHZHRIWS (& PGDHU D Q G PRE®Q M D]GIQW KD W \
WKUHH LQGLFDWRQFRRPIH6 (AGXADWLRQ DQG RFFXSDWLRQDO V
DV WKH\ DOO KDYH XQLTXH DVVRFHYWORGY HQW K 2YHWHQ@\® L Q\0

VXJIJHVWYV WKD@YWGWRKBWRUM BHQ@E MHRHGCGLORMR BDHVERBOH VFL



WKHVH LQGLFHY VKRXOG EH PHDVXOWMA RO '8 EHINWZHG\QDVW IGHW K
DQG RWKHU YDURDEH BQ V&R K GG/ BOARQIWHHO\ EROWH Q
(QVPLQJHU )RWKBUWK®GIOFXUUHQWWWMXE6 SBYWQFABW ®HDV X
WKURXJK WKHLRWOHBQE DVRXR/P! FORIYG LQFRPH

$ ODUJH ERG\ Rl UW\6K® UFIO D G IGF B VIO \@ I R QWWLLGE WIN L O ¢
FKLOGUHQ 7RSSLQJ HW DO &\K KD BIHWDL FKKRIR) KYLRIFKD € (60D
PRUH UDSLG SDFH RO RRFFHDEWHIMNOD\LGHNHN WKDQ GR WKHLU OR
FRXQWHUSDUWY +DUARII 5LVOH/KH Y Q ULKLEL®UMQTY OLQJIXLVYV
DQG JURZWK DVVRFLDWHG ZLWK 6(6XDUHH H[B BDXWH PMIGL W WFEH G
UHFHLYH DW KRPOWYRPRIKHLU SXMWHNHQORFKHU HW DO
,Q DGGLWLRQ W KXU B YSOULFOYDLEGOHY OOV DRADWAY. IY GIHR)I FéH(6 UH O D W H C
LQ WKH TXDQWLW\ DQG TXDOLW)\ RW ISBIUH QRXMAI ¥KUE B 0 H@ WH
5LVOH\ +RIl *LQVERIVJ 5RZH.QJ HW RBE® +DUW D
5LVOH\ UHSRUWHG WKDW WKH FKLOBK WML PBVKPRK 6 (BRIDEG VL
WKDQ WKH FKLOGUHQ LQ ORZ 6(6 |DUPH GRIENAH UOYRHUH R HAUK HG T IX B
SDUHQWDO HDUOQ BDIOK XIP1HG L QIBXGV QRZ 6(6 IDPLOLHV )RU HJ
SDUHQWY XVHG PRUH GLYHUVH YRFQE YXOO/MNHG Y\RUG PTRWBIN W8 IHAE
FKLOGUHQ 6HYHUWNX®RWRHKDYHVHDITFKFDWHG WKHVH UHVXO\
+XWWHQORFKHU HW DO

6(6 LV D VLJIQLILF F®WOSWH®RLIFWHRDHRH OFRRFMHEQ\® CHMH® ZK +
SDUHQWDO LQSXRW LM FROWHU BRA@HG5PXGHQEXVK DQG *ROGL!
LQYHVWLIJDWHG WKL WU RGVFMWRBRERIBYBIRYV JUIRZOWKYW UDMH F

ZKHWKHU WKHVH WUPBGIHRFWRUH. RY RKBLUIDMNGVINH @IV YRFDE X FKRRC



HDUO\ YRFDEXODU\Q SR B KFRV HG MOGRIK QB MHLV YZARDKE WK LV
EHLQJ VWURQJHU IRU WKH FKLOGUHQ IURP ORZ 6(6 EDFNJURY
SDUHQWDO LQSXWHSUG GIRWL R & GELHDOBGHIMQ HY6HDQY® \FKRFDE X O L
LQ WKLV VWXG\ 7KH IDFW WKDW WZXH HW DD/X UGILB| SPW H.Q@W D &
RI SDUHQWDO HDRIOD WKGIE RQ® \ZBW WK H HPR ZEW G BLIKW K
WKH UHDVRQ EHKL®GLW I§DW WIFKIODW KX MPKSIRW VB D Q W W D O
VXJIJHVWHG WKDW PHUH TXDQWLWH RH$WUHCHGD 6 WRIW RD & K1
YRFDEXODU\ JURZWK

$OWKRXJK GLIIHUHQ FRHY ERIZANV & (H6HSD K IHQHD U RHXCSWOL @D D Q J X
LQSXW KDYH EHHQVREWYWR DHGL WKHBDHRX 8 ¢ RU IZDWIKRQ IRU FKL
ORZ 6(6 EDFNJURXQGV /HHFK HW DO 3DQ 5RZH 3D
6WDWHYV SHUFHQW ERHORZX Q J HFIXUIYR(DHD 1H) DR @ QFRPH IDPL
PRUH WKDQ SHUFHQW RI FKLOGUHMH Q@ \DZKR QOR/MARHKIDPH QL
VEFKRRO RU OHW\QHGKRIRLR BNUQQWKHVH QXPEMUYV LW FDQ
DVVXPHG WKDW W KWHRR W K HP GWIRIEIUEROPH IDPLOLHY KDYH SDU
HGXFDWLRQ OHYHOV WKXV SRVVBEDUHPMND/Q @D Y KXDY B ULDSAXL
ORZ 6(6 IDPLOLHYV

,Q D VDPSOH GUDZQ HQWLUHON IURPODRZQ GIMRPB IDPLOL!
LQYHVWLIJDWHG WHKHQ VDAR K BDW RFEEOHAYWELD HDUO\ ODQJXDJFH

PRQWK ROG FKL®GRIHWK 7\ ¥ W KGN Y\ YR LGV GR QM R1 IDWK

HGXFDWLRQ OHYHODRE FKLOGWYHQE U WHIE DKW B G UBN UDW&KHU V
LQSXW )XUWKH U RRISHR UWMAGRODDWIK@/WM H DTX® @ XDOLW\ RI 1DWK

ODQJXDJH LQSXW DRXPMDRXKWDDOHE\ OLYRGVH SWR FDE K D IDWH



$EUDKDP HW DO H[DPLQHG WKRWKHO® GUBRHRFWRYG ODQJ
LQFRPH UXUDO IDPLOLHV ZLWK WKHLU FKLOGUHQ DW PRQW!
YDULDELOLW)\ LQ PR KK H QYB\EH RFIPLRIDKHUY ZHUH IURP D O
LQFRPH SRSXODWLRQ DQG RI WK H PROHKIHU & H3ILGH I R&ARR B B
WKH OLPLWDWLRRM LQOOHBI8 DULFG) FRUMKH PIDMBRQWW WXGLHV |
SDUHQW FKLOGRYHU@GDXREZ GBWHEDFWI1ERXQ BRWRHAOXGHIGH OLPL
VWXGLHV WKDW | RBXNWWG HODWH WKL WKEDO LQWHUDFWLRQV
FKLOGUHQYTV ODQJINDHI G B8 YHOR 6FcH IHOLO\L ARQWUVGHBLQJ WKH
LQ IDWKHUVY UROH LQ WKH ODVWONZR WKNGIHQGHFED®HY H J3
9HUQRQ )HDJDQV SHFHQWO\ 5RZD Q/G H@EUP AL QDE B W |
UHSRUWHG YDULDELOLW)\ LQ WXNKK H Vg LRKKLG EDHOR ZX ©(FBH
KRPRJHQHRXV VD P /D W KJWHWHW I QRIRQEHRVD EH PW WKPGIG M) D
ZD\ GHSHQGLQJ RQ WKHLU HFRQRPLF VWDWXV LQ VRFLHW\
$OWKRXJK WKH UHFHIW H 8 VAHIUUWFBLVIOD ¥ DWHVH D Q@ \RMH U E D
LQWHUDFWLRQV ZRMWXIHY ORQ@ &K HLBD VA MWRH UBLMMHL B HIOAMMWR/ G L
DQ\ GHILQLWH FRQB OMXRK/H REQVIHHB QB & VER W ZH IR QODRM.MHUV | D
HDUO\ VSHHFK ZLVOKOREHA(6 FIXROWGLHRWQ D MW DIDO LQYHV\
PRWKHUVY DQG |DDAK HQWH b DE\W L QDS OHORQZ A QFR®E QR GLI
LQ WKH ZD\V PRMWKW B\ DING IDIWKK WK HEW WROHQV DFFKH. VAP 5 R
UHSRUWHG GLILMKIQRAN DDRIADIDBE RWHHPVRIMK DR EZKLOG D(
FKLOG HDUGHYPBERRA QWY $FFRUGIZEJIJHWRDWK HPRMAMOHIWY R D BR
ODQJXDJH LQSXW KDG QR GLIIHUHGEFRIVGLQI MHUPW RRYEVEDQ

EXW IDWKHUV DVNHG PRUH TXHVW LRI PRVGKPADEH *RRYUB MOKOHL



LOQFRQVLVWHQF\ LQ WKH ILQGLQJM RILRGHWHZDW X B QMM G X PXA
FRXOG QRW ILQG GV MKMW H HOFH.QWME® @ K & WHDWDRWIHR QV R1 PF
GDXJKWHU PRWKHUHWR QD WKW KHWR @ DIIGOMZ ZLIYE RPEEWLRQ IDP
OHDVXUHV RI (DUO\ 3DUHQWDO /DQJXDJH ,QSXW
,Q RUGHU W R XODVQ/\WM vV W \V\DKGWCK i XHDBDLDGM \ SO QBB H LQ S X W
UHVHDUFKHUV KD YHWH AR O R HHDG/ PUHIVBIILFEWD B [RRWS MW % LQJIKD
3DQFVRIDU O9HWQRQ BPHRZIDBW DEHU RI TXPVWLRQV 3DQ
9HUQRQ )HDJDQV 5RZH HW DO 7DPLV /HORQGD %DX
QXPEHU RI GLUHMMLYHV YRPHWHYWWHORQGD HW DO QXPEH
5RZH HW DO RQ@DPLNWHDO COLOIG DK@WHARBGYV %LQJK
DO 3DQFVRIDU O9HUQRQ )HDJDQV 7DPLV /HORQGD F
SDUHQWDO ODQJXDIWNIL@SIXAR U\HXRE DY HGIGHHA VX 8 B WHVR D O
XVLQJ IHZHU GLUHFW IGYXHM Q5IRE Bl U CRWLHRUEWD DLMKWHKBLU FKLO
EHOLHYHG WR HOLIFIRWP RRX® JOTKQIXDIBQ H DRAHDUH MRRW DO YHUE
DQG WKH IUHTXHQEU RFWXHNW LIRQE® GHFODUDWLYHV DUH WKH
DQG DUH GLVEXVVHG QH[W
7RWDO 9HUEDO 8WWHUDQFHYV
7KH DPRXQW RI VSHHFK H[SRVXUH RKLG®WNQL YV HAHINHN®)]
UHODWHG WR FKLOGGHDINW HFR @EXQUHERIM G H Y H-X RVSWPHH@OR F K H U
$PRQJ RWKHU YD UL D EIOHWH \A\R Z FL\N W& RADK EHIWAHRH Q SDUH
DPRXQW RI ODQJXDJH. ®GH HQ VDK GR X RIOIMHY /NI @ R DEG IR X Q (
VLIQLILFDQW SRVLWLYH UHODWLRYVRELR W IURIKY HE Bl WZKH WE B\ |

TXDQWLW)\ DQG FKECDEWLIDQ WL IOV KIDXGMRVIFARMA CGHALIRYHGIURP PR



ODQJXDJH GDWD +RZHYHU LQ WK H B RKHUWYHKEBOHV LIQFYORK\GW 1G]
PRWKHUV DQG IDWKHUV DQG VXJJHYWRMEK\M K D W Q& HDYNHKUED\O |
FKLOGUHQYTV ODQJXDJH GHYHORSPHQW 9%l QRKQDFH BW R U
$OWKRXJK VHYHUDCPHBVXDNG KKK KOXHWOW\LRI VS MWH JD
GLIIHUHQFHV EHWZH HIQVKRIW K B UA\DTUD \ O D Q JXQ@V HVIOFSXRY LVQ K\ |
ILQGLQJV )RU H[DIPGOH 5RERK GIGV LKK WWHLW WKW HDRIW KHUV Y D
HDUO\ WDON GLBVWQRMWTG&DIQMUL WD DOHW[K\H GQDFRIFWARD VW WKH
3DQFVRIDU DQG 9HUQRQEJJHDIWBGE GHIMHUBDFE \RXY SWW RI PR
IDWKHUV GXULQJUDFW\R QNWUFIKOKOWKMHIQGV UQDGLF FRQWH[W 5R
3DQFVRIDU DQG 9HUQR® LODWHQFVGRIIWKHLU VDPSOH FKDUDF
5RZH HW DO ZDV GUDZQ IURP ®RZ LQPR®HHYX UDH IDHPL D I3D\) F
9HUQRQ )HDJDQV LQHF ®X ®H G GMDKH FOMESIIDH) 6 OX08SH LD PLOLH YV
IDPLOLHV $OWKR XX WKPHS G H | BHRUSEKDIM LFRRDWRILEBEWW HG WR W
GLVFUHSDQF\ LXK KR QWHGWQXDO WO DRL® WWIWGR | F®\Q DOVR
WKH UHDVRQ EHKLQGEWK GH § DV K HH PEZRL QWX RILHWVK EK LFK O F
VXSSRUW WR WKH SUHYLRXV ILQGLQ@OVDRFRRSDQ NRILYIHDG $PH
VDPSOH RI PRWKHUV DIQ6LIOMHKHUYRPHQYNRXIQBQGLSIHUHQFHV |
VSHHFK RI IDWKHU® WHU \ZDGW FRMEMOVU MY TXDQWLW\ Rl VSHH
WKDQ WKDW RIHIRMW KQHRUV X FXKG Ul | H DH)@F RY L ® DIXDMWRIW D W K H
PRWKHUVY HDUO\ WSIHHE® & MGIL R BALMUX CPRIURIQVH FRQMNO\ %L Q
DO IRXQG FR QUMD GLLR RV DQV DUFFEYDHY R || PR GGIAHYG VWD W H G
WKDW PRWKHUN®RRXIDGN I BWWBOWIGLIIHUHG LQ ERWK G\DGLF D

UDQJH RI FKLOGUHQD.Q¥F $RZHHUHMQ B ® POGRBLQBIODB MW DO ZI



PRQWKYV PRQWKY DIWBGSHFWERRRBOMMNROVIKWHIW SULRU ILG
GLIILEXOW WR SRIWH WD R SO HLUR WRW RRUVWKHH D P QO D Q JXD.
AXHVWLRQV

3DUHQWY ZKR DVN PRUH TXHVWLRQW®RFWKHLRIUWR DO D FX
IURP WKHP WKXV BRIRY RGISRUW KB PR WV H V 3IRW HUNRIX B3 D O
&RQVLGHULQJ WKHWWBRQW D Q FHHQR R XRB WLDQQINF KAHYGHIWHD@® U H V't
KDYH H[DPLQHG WK H. & WHAKRIIL UXIH/WBILVRDONS D WH R VFRLEBG YHUEL
LQWHUDFWLRQV HUQRQQHRDRDMY ©® 5RZADPUVD/HORQGD HV

,Q D UHFHQW VWXG\ 5RZH HMKBOVT XVH WRH SAKU WHD/ W KR
DUH FRQVLGHUHG W R Bl OFoSHY HIYG IRBPB®ERHGUWR PORVHG HC
\HV QR TXHVWLRQW PNV&RFVDWQRQEDRWKE WKHQGUHEBTY YREDE
UHDVRQLQJ VNLOOV +RZHYHU VLPIOOXW WHU B/ERKHEHDMMN R (R |
FRQVHQVXV DPRQJKMKHII[ L V@G QI IJVHROIFRE QEK VW XKGHHWGFHY EH
PRWKHUVY DQG IDMWKHQWHUDEWLRQZEWK WKHLU FKLOGUHQ
5RZH HW DO IDWKHUV DVNHG PRPRWZHK FXBYV W LR QW LCRYG:
WKHLU FKLOGUHQQWIX V® RS @GH PRWKAHRHVWKR D® 2 DLRILFRLHY 7DPL
/HORQGD HW DO VXSSRUWHG KHKH WRMAXOGO VKW RO ERDH WO
VDPSOH +RZHYHU HDQRWQR)PDIDQE 9 QW LUHSRUVRKGOHL FWLQJ |
IURP WKHLU LQYHVWLJDWLRQ RQ D FIMDGHE D/DIGD WS B R W KEHDLDW
ZK TXHVWLRQV WGEG QW DRK HWKH L, QGDMWKDLWQ PR WXHBW W B G 1D W |
GLIIHU LQ WHUPWRTSHRWRR @V RDRHL R EHIQWWY HE GQORY RI WKF

PLIKW EH D IXQFWRRBRDQVR| GLKIHH VR @EBI & ARSI ¥YOKDHWY RRY +RZHYHL



WKHUH LV SDXFLWD QG UMK G\ VWMIXEH G/RWXIGLHHO\ KIPPYD OO VDPS
GLIILFXOW WR PDNH DQ\ VXFK FODLP
'LUHFWLYHV

5RZH VW X G LRI@ BAHKWZ H H Q DS/ H/QKY WY @ HL.OJU PK VOBQIN @ LI
FKLOGUHQYTV ODW HUK®E LEIOLIOGN G E BB RIGWHS HHOF WKHLU HYDC
FRPSULVHG GLUHFWHDNX WDH\R Q¥F R RS KQ W W RD\® OHRUWKH P HD
LQFOXGHG LQ WKH EZRRSIRY H® B WHR\WBRE 63D Q GXUHIGT & HOY HOR S P
LV D GLVDJUHHPHQW UHJDUGLQJ W KifY X® X DRADLG)LIUGHE WB D Y\EHU D
HDUO\ ODQJXDJH FRQ@W QIFRPWMLRD/SH@ DHBWPVD QUBRZH HW DO

IRXQG QR VLJQLHVFIDI®D W KL X W BRY WA HHHE WRYWK HUV DQG |
\HDU ROG FKLOGUWQ 7D® LW K/t FRR@G\DWEHS DWWV HG WKDW ORZ LQ
IDWKIHUV XVH PRUH DFWVRDQGRRWRWUYHAVRWIG WKHQGBUHAED ZKL
FRQIRUPHG WR W KiHHDHNXGW V/ HD SFPHWBW QD O\VLY W LV QRW
ERWK 5RZH HW DO /HORQGD RBPDY® QGXFIHEHLERD G\DGLF FI
ZLWK VLPLODU VD PSRZH 8RS X 0DV HQNWWD PHWD DQDO\VLV WKI
YDULRXV VWXG\ IRUPDWYV
'"HFODUDWLYHYV

'HFODUDWLYHV K® DK & HHDP 66 IE RIH IDWH Q@ MAOH DLWOF & LM WHUGHL -
H[DPSOH WKH YDULDEOHV RI VXSSRDIHLYE MSHHRK SWDLVSRYV
DFNQRZOHGJHPHQW HWF  QHJDWLYHHPSIQMFKHWFJ B QIGWILLFY
LQIRUPDWLRQ H JWHABQWYDWSRQLRWY HWF LQ WKH /HDSH

VIQRQ\PRXV ZLWK G HPOUDUUHDQML Y/RWX\E ® GAK BODFARW K/MORQ GD HW I

XWLOL]HG WKHLYPDWLRQHWYV BRIOIHWOWLERKYVF WDICBEW LR Q Z K|



FORVHO\ UHODW HGI WSR \GH VOB BRAN IIDQIGWQDPHY ERWK RI WK
LQGLFDWHG GLIIHWHQMBH DHVGZ 8B HRRDMWRQ &/IXGIIHD B H DL\YSU H V
5HVHDUFK 4XHVWLRQV DQG +\SRWKHVHV

%DVHG RQ WKH DE RY H \© LD/SHS b DW Y. GWK D M/Y WHE H FHK ISVWR Y L G H
OLPLWHG XQGHUVWRQ GIDYOR IS B K HIDWDWBHUIGISF WH BB ,Q SDUW
UROH RI IDWKHUVEHHBDOOVOPRBXOLIHVVBHYHORSPHQW RI WKH!
KRZ LW LV VLPLO PUWVKWD \G LR I HRRVQKH USRRMHGY WKRIEHIRUH WK
FXUUHQW VWXG\ ZB8 UWHK HFQDIGNMF WQLY HFRQY LSIDRWLLREH WXWDWYK H U |
WKH UROH RI SDUHQW DQ& ARUDG H BO ®XDIRKP HQWD G)RIWQW K H
WKLV VWXG\ , FRPSDIEDE®M R W HDPRQRXBXWRI PRWKHU VRQ P
GDXJKWHU 1DWKH U JMR\H WD Y& H DWSRIN UWWEIXVX BNV WH. B G GUH V V H C
DVVRFLDWHG KUSIRMKHWHIG EHORZ

'RHV SDUHQWDO HRHDUY B@SHNFKZRRZDWE BERPHL OOCPLQLBIV GL |

DPRQJ IDWKHU GDXJKWHU IDWKHU WRQ@ PRRXISWUGXDX QKW H '

LQGHSHQGHQW G\DGLF LQWHUDFWLRQV"

%RWK %URQIHQEUHQR®IHQE UHDQG Y DQ\E WHRWHE LQ WKHLU
(FRORJLFDO DQG % ICRH FR-DFRSH.F\D DYERNRO® WIKISR UWQQ@MUD VS H F
WKH PSHUVRQT L® WKMWRB&D RGO DYBRIGW W IRH WROH 33&7 P
WUDLWYV UHODW HGH WK MW RIR \\8 HUE B & FLEDHD RBQ RV YHVYT ,Q W
VWXG\ SDUHQWDO DEQAKHLOGHIH Y®&HWVZWKH WUDLWYV RI WKH
PRWKHU GDXJKW H UD WEKW K HHDMBEMWBHUEEWF W LRQV ZHUH VHHQ
HSUR[LPDO SURFRQVMMIHVE PRBGHWOELHG 5D MWKHIE RE KDU H Q W

FKLOG YHUEDO L QW HUHDFW IOR QWXKWDRNOBRWKK. GG FHKQW DBPWHU LV W



LQIRUP WKH SUR[HPDO \SYRIPHGWE B RWIRMH FRIJHWKHU WKH (FR
%LRHFRORJLFDO PR®NRQ B WRHRIHBEUBRMWK EDN W DR/ RFELED W H C
UHVHDUFK TXHVWLRGW R Z WKAK S/DEXHEVMDLA) PIRQIKDU VRQ PRV
GDXJKWHU 1DWKHU JNR\CH WD B B U0 WKRIWE XU B VMHSIDFWH G WR G
HDFK RWKHU 7KH K\SRWKHVHV UHODKHEDVRW BHHPISEULXD O
DUH GLVFXVVHG QH[W

'R SDUHQWDO WRAHINO W R WDIOERMK @M DAL GV B HWKM LU SUHVF
FKLOG LQ ORZ LQARPHVLIPLOLHYQGEDXDRWGU IDDAKKHU VRQ P
GDXJKWHU DQG PRWKHU VRQ JURXSV GXULQJ WKHLU LQGHSF
Hi 0DQ\ SUHYLRXV UBDWYHDIUFELVFD WG GHWKRDW PR WEKBOWBRDQ |D
HJ /HDSHU HW DO 3DQFVRIDNUW KH\UWEQ HBIO OD Y8 HQ G
ZLWK FKLOGUHQ DXHBRP SO FRR@RUWRDHIRAY @BV HG E\ 5RZH HW D
H[DPLQHG PRWK H UJFKKIOGG DE)6 G U \VDIQHE  ZFDXQ G RWAKIDIVWH WHK®IF H L C
DPRXQW RI YHUEDO RXWSXW RI ERWK.QGQLQHK LI WK L W H WK
SUHGLFWHG WKDW PRWKHUVT WRWBO RHQXWA XRNXO-HU BB FHM\
IDWKHUVY GXULQJ WKHLU &HlLGLFKIR@SKHONDWARQY ZLWK W

9DULRXYV UHVHDUF KWW BGW K B VK PRI MHKE W KD O NG PR U KWH L
ZLWK WKHLU VRQIW &KHUMHDSHZ HW HDYOHU RQHKRHFHQW VWXG
WKDW DOWKRXJK RRERQHIDW WHDIOW PQRE B R UKHWHUNWK MDKWKH UV W
ZLWK WKHLU VRQV *LONHUVRQ 5DBRKIRUIWKHU VW XG\RWRDBWQRFE
IDWKHUTV DPRXQWYRIUWR® NG B X WHKWRHBUQWVKFHK BEDWLRURM WKHVH S
ILQGLQJV WKH P RRAKKSHID® DHBKME MIUH BKUMNRWK B ¥ H HVQRAHD RLW R W D O

XWWHUDQFHY DQG XWWHUDQFHYV SKWHMPL QXKRAXS D V. @ RAPKSIDMU W X



'RHV SDUHQWDO XVH Rl FORVHG HRQRW OB M DRBXRINHQ HD SHR
ZLWK WKHLU SUHVFKRRO DJHG FKLOG LIQFORIVDQ FRPARHD I DIMIDK
GDXJKWHU IDWKHU VRQ PRWKHU GDXKQKWHH LDQIG) B RIE K E G HA
LQWHUDFWLRQV"

Hi (DUOLHU ILQGLQJKDKD YHIWKIU M \PIDRIBMWER QHUFT XHVYWYV DQG
PRUH RSHQ HQGHG TXHVWLRQV WKDQDPRIWRHQ\WHWHDSHU HW2{

1DJOH 5RZH HW DO &RQYHUWHO\ 7DHER UW BHREQ\E R
PRWKHUV DVN PR UHVROLROH/GWKDGEH GWIKKHY BVS WLIRWHIGE @@L QJIV |
ZHUH H[SHFWHG WR DVN D JUHDWH W QRXR-EHNL B Q R SIRKIMQ. RWR
IDWKHUVY QXPERQ BQRBSHIRERGWG KXHVOH RQVREXULQW MU D F'
WKHLU SUHVFKRRH HI[I$6G FFW H G G RI E KIDMJ HRD W R W KMHKDWQ L Q WKL

7KHUH LV D GHDUWWXIGIRH W BRRN UG BUDWA $ DI\ KLHQUAVH UWIHFRMGLR Q
WKHLU FKLOGUHRRXQGDGQGRBWWLRG LIY\HYMAHOW LNQUXGWKHU VR
GDXJKWHU LQWHUDFWLRQV LQ WHDRW R#RZK HUW QWG KR A AW
OLWHUDWXUH VXXMV WRUW KIXD ODE KN KOW KHLQJIXBRONW WKDQ Gl
IDQYHUYV 20Q WXKBHR WRXW KW RIBGWHIG KIDKYIWL @ BWKHUV DV N
H[SODQDWRU\ TXBDWLREYNUNVRWLB IBLUR WKLY VRQV&RKDUILH
1HOVRQ %DVHG RQ WKH H[LVWHLFQMHHGY WARHX\ER DI D WH BIW W |
SURSRUWLRQ RI RSHAL W R G\HGH I ¥ HARDERI®N U @ XAR Q IVXIIKVW P RW
H[SHFWHG WR XVH D JUHDWHU WRWDO QXPEHU DQG SURSRUW
WKDQ ZLWK VRQV EXWHOR W KGOGLJNQYGD R MHE HPEREHKGI T XHV WL

HISHFWHG



'RHV SDUHQWDBVXWHRRID®L B R K@MMYD @ GWSKU RIERIL W [SUHV FKR
LQ ORZ LQFRPH IDPLOLHV GLIIHU VHQLUDWEBEW ¥RDQP PN KHWK
DQG PRWKHU VRQ JURKISYHEGHMW GRWQMNA'ILF L QWHUDFWL
Hi 2Q WKH EDVLV RIJYUHRRRXVLIQDBRWKHUVY DQG IDWKHUVT
G\DGLF LQWHUDFWLRQV ZLWK WKKXPBHAK DQGUHDR I B WK HR ¥ TRX
ZLWK WKHLU SUHVFKRRO DJHG FKLDIGLG QVE B WHRH [FSRIF WH GV F
.RUQKDEHU ODUFRYV /HDSHU HWHWD O 7DPLV /HORQ

JURP WKHLU PHWD B D300V SR UMUBHS BWKID\D JRIQPRWKHUV XV
VOLJKWO\ PRUH BHUUY FOADL@DEWRIQWKWMRIZH PH QWLRQHG LQ WKH
IRU UHVHDUFK TXHVWQR®HG W R/ REBWHKMFEWLRBVEDWK VRQV Y
GDXJKWHUV DUH YLUWXDOO\ QRQH[LVWHQW 7KHUHIRUH LQ \
JUHDWHU QXP E H U HRWWRLSYRHIMWZ IRPK RAWDEH MR G\D XK IHYUHW WBR G L L
K\SRWKHVLV UHODWHG SWRRBIRG KH RN OWHPY ZLWK VRQV YHUVX
JHQHUDWHG

'RHV SDUHQWDDYXWH R R &BPOBRMOMWY DQG SURSRUWLRQDO
FKLOG LQ ORZ LQARPHVLIPLOLHYQGED\XDRWGU IDDAKKHU VRQ P
GDXJKWHU DQG PRWKHU VRQ JURXSV GXULQJ WKHLU LQGHSFH
Hi *ROLQNRII DQG $PHWHG W KWDXW JHRW K FOUD\QI ®DIH | 6 RHW DR W C
WHUPV RI VWDW H PHIXDV DHNIQH G D W IGHH FXUUHQW VWXG\ XVH
ZLWK WKHLU FKPEGUIHRH %W D/SKK WID PIOV /HORQ@®I HW DO
LQGLFDWHG GLIIHUHQWH VY HELHWX X HIHYQR R WSOV FRIUGHF O D UD W

WKHLU FKLOGUHQ UWHRNHEY®LQAD BILG IWDWVWREHVURK/HUNWUBPIQH[SHFWHG



WKHLU QXPEHU SURSBRVNMWLIHRWQ & XRJLQHIADW K B/&BI\LVHVKVLLIARRGUHQ L
VWXG\ +RZHYHU WKW GBS RHFRH\RIQ/IEIDWE QRW GHWHUP
&OHDUILHOG DQ®RAQGGWRKDW PRWKHUV RI VRQV XVH PRUH
WR PRWKHUV RI GDXJKWHUV 2Q WKH EDVLV RI WKLV ILQGLQJ
GHFODUDWLYHV ZHUH K\SRWKHVL]KGGWRIKM BUN D WRIZH X HW K 2/
UHVSHFW WR IWW KHKUH KVIRWE BV HYRI RBU UK HWKMWRV@R POU KNG RW/H G
IDWKHUVY QXPEHU BUBWRYWVY. RQVVRKIEWRWUWHADVIVHQGBXYMDWHG
'RHV WKH TXDQWLW\GRF KIUBH/FFH Q REHBIFBK(EQDPLOLHYV GLIIHU
DPRQJ PRWKHU VRQU PROWKHW G/IRXU KIMHI [ DUNRKEEY GIXXILKQ J
LQGHSHQGHQW HDUO\ G\DGLF LOQOWHUDFWLRQV"
,V WKHUH DQ\ VHIXHAH LIFKPp @MW HYWH RAY Q © HRUKIQANERDBIIDEWEFH U P L Q X
RI SUHVFKRRO DJHG MRRPVORYGLQP RPHWIHBRRAIKIDWK IDWKHU V
PRWKHU GDXJKWHU DQG PRKHU VR QHDWRX SGA IXIUA- Q @ WHHHDL BW
Hi: 3ULRU UHVHDUFK XWHHBY WY MWRRUVMAMRM KO NDIW LMD BHKW Q 6 P L\
$V ZHOO WK HUWH DNUKDWQ BR WIKIHDY WK B QP RDOMAKHRY H J  /
SDQFVRIDU 9HWQRQ AOHDRIRUWA MWRWERDVFKWAXG XWWHU
FRXQW EDVHG DQGHIBHFALIWEWHR ZFHWHARPEBULWLWKAB\PRWKHU
JURXS WKDQ LQ RWKHU JURXSYV
(ISORUDWRU\ UHV HBIUWK HXH \DWLRQVDBWLVWLFDOO\ VLIQLILF
FRUUHODWLRQV DPRIQIIDWKH U ROJX W XFRR/\WR WK WD X JKWHU

PRWKHU VRQ LQ WKLV VWXG\"



Hi $SOWKRXJK WKH HIWDQW OLWHUDWEHW AXH QHYDWWH QMW DQQ | HPBI
DQG FKLOGUHQYVHHDU QU IOWQR XDURI  7DPLVGLHICRUHILFHY LQ Wi
VLIQLILFDQW DVVBWIKHWLERDQXJRRWRHGHILD @EBXUKWRHQY BRME PRWK
JURXSY KDYH QRWGEHHQ LK) YW N WM. UUHWHDUFK TXHVWLRQ ZDV |

KDG QR GLUHFW. YV A\BWWE& LW K LW
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0(7+2°

6WXG\ '"HVLJIQ
7TKH FXUUHQW VWXG\ LQFOXGHG D GHVFULBWLRXK YV WYRX &
YDULDEOHYV PRWKHU GDXJKWHWU PERWKHUYRRQIURXGVDDQG IL
UHVSRQVH YDUL D BH X W SIHWHD@QW B\ HYBHRWEF G W HEWHDQXWID O T X H'

SDUHQWDO GHFODUDWLYHV DQG SDUHQWDO GLUHFWLYHV

Grouping Variables

‘ Mother-Daughter ‘ Father-Daughter ‘

‘ Mother-Son ‘ ‘ Father-Son ‘

‘_ Response Variables ‘

I

Parental ' Child ' Parental
Language ‘ Language ‘ Language ‘
_ Quantity ) _ Quantity Quality
Y ——T— l
R CR— I : | P |
Verbal : ' ) '- .
Utterances Questions ‘ Declarat:ves‘ ‘ Directives

JLIXUHKLV ILIXUH SUHVHQWYV D YLVXDO UHSUHVHQWDWLRQ RI
UHVSRQVH YDULDEOHYV



3RZHU $QDO\VLV

&RKHOQ GHILQHG SRZHU D VHG W RN 5 REDEW G HW L WA@X W
UHMHFWHG ZKHQLYWWRHIBORE D&KMW DRV LR/BVWW.FED@IOQ VLJIQLIL]

BWDWLVWLFDO SRZHU DQD O\V\ANDLUWF K HUN XXGAHDX/OL IWQ KHDBWY
GHWHUPLQLQJ WRHECH SURS WDOMBK\VD\RUYV  :RODFK &R
SURSRVHG WKDWQD G\WILRUADRRZH F PSS M WISEG XMLBG WKMNHO RI
VLIQLILFDWRH GHVIUHG BREHMKH H[SRBWHGHBERSXIOBWLQ VRFIL
EHKDYLRUDO VFG&FHERZHW Bl GHWKIDWMEBHQRKHRPPHQGH ZKLFK
LPSOLHY WKDW WEBEBBH RV DHMHF WY QV PRUXGIG VKOS KK W KH
VWDWLVWLFDO OO WY H QLRI ALLQ @ L NHBKGH IH K DUMFHHE RIOL QUAHRM H F W L
QX00 K\SRWKHMWLWHBWQDBW.V XVERRDPU SDUBRHRMKU UHTXLUHG
SRZHU IRU DQ D Q DI\ VUVHIEW HM L F W KHGHGE LQFGHS B QF\ EHWZHH
K\SRW KH VOLQYG WKH D CKWN U Q RWHE QKA/RIFOMAY W S

$ UHYLHZ RI SULRU WKWK G DNV \S URV MWERHAG VLG H FWLHDGWHK H - F X
VWXG\ 6SHFLILFDQOEOYHIBRY RHDUDIWH G DQLQIGHFW VL]H R
IRU GLIIHUHQFH E I9\G ZIDAVX I? BW MHRIB/ER DL YH HEDWOR W8 KWW FKL
LOQWHUDFWLRIRW WRWDO ZK HXHYGAM RRV G [HIDMU MQRF ¥R QL\Q YITUN
GDXJKWHUV HDDPW YRIQ¥ DORHPAWHYZHOHREDXP 6QRZ 5RDFK
. XUODQG f2 WR/HDSHU HW DEBHHQ UKBRHWHGIDSSEHALWQBQDO
6PLWK UHSRUWHI DQ HIRMFGLMHJHHRIFHY EHWZHHQ ER\VY
TXDQWLW\ RI ODQJIKIUBIGGXHUED @ W MDA B BWH ROV H$ H[LV WL

VXJIJHVWY D FRUYHODWERW ZRHHQ P RKHKUWHWIV fl D@ MMNQJIJXDJIH L



3DQFVRIDU O9HUQRQ ,)MHBODOYVLV RI2BBUEHDQFH $1DQG
UHSUHVHQW VPDOO PHGLXP DQG ODUJH HIIHEW VL]HV UHVS
, FRQGXFWHG YDUHBXO/QD G\WIHRUX VIRIWZDRIZAH YD X O/ (UG IH
%XFKQHU /DQJ WR GHWHUPLQHWKKN FMXEP\X B YHDPLY OFD
FRPSXWHG WKH QHIRGH®MEZPSODREDDKNRFWVYURKSY L H Pl
VRQ PRWKHU GDXJRWH D WIKHUK 8 D XVIKQWHRR QIVGIGY RXUDEOHV L
YHUEDO XWWHUDQRMIY H\X HY QG FOOWF SOBWDHQW HE LDV WKH VW X (
JLIXUH  %DVHG RQ WKH VWDWLVUALRKW I YR®O XHWL RRIU VI KHGALM W/
SRZHU EHIRUH VHWWOLQJ RQ D |L @BV MDWE QR W W KHWROW E®
7DEOH )RU H[DPSOH WKH VXJJHVWGHG/ PU B G PHIRPHEMP S OHH V L ]
DQ DOSKD OHYHOQ. RI SRZG D DDWR@YDDDRI SDUHQW FKI

L H LQFOXGLQIWKHNWKE D XKW HRIRD Md KMKUWH G IV >RIXK WDHIG |

7TDEOH
3RZHU $QDO\VHV WR '"HWHUPLQH WKI\W6DPSOH 6L]H IRU WKH &

f2 ) n

Note. = HIIHFW VL]H JQOH¥BPQRH VL + NG HWR. R SHGHSRLZ HU

7KH PLQLPXP VDP3HPH YW H QAHIKDR VHSD WRQDNVWRKWOG 8ID G\
SDUHQW FKLOG G\DGMUW?2ZKBDY WRAHUHGFWBRHBREOWLYHO\ $\
UHVXOW WKH WIRW WWKLWDPWR B \VEBRIF WHOA DW SDSJSHIRY FKLOG
IDWKHU FKLOG GMDGVVR@DWKPAMAMIZNUBHRWDISH® DQG FRG

SKDVH , RI WKLV KIMXGL S YQ J UORHGDH KH U DQG DW OHDVW



GDXJKWHUV VRQV WR EH UHFUXLWHG YLGHRWDSHG DQG
WKH FXUUHQW VWXG\
3DUWLFLSDQWYV
7KLV VWXG\ LQFOXGHG D FRQYHQLHQFDVBE®WH RIIDW K®I.

PRWKHUV DQG WKBLEKSODBYFKRRROMFKMK RWBGHIURP FKLOG
IDFLOLWLHVY LQ D\Q\GH B URXRWL DO Q/BHHDRV IGD WEZRFBRDHFWLRQ
IDWKHU FKLOG GDX@XWH UDDWXKGIU GDWRMWKNREKDQG G\DGV
VRQ DQG PRWKHUFGDXOMFWHG BEUKDO/IHS, K DMH/ S DEMBLS HO\ 7
HOLJLELOLW\ FULWHULD IRU WKRPSHD EWERIBRRQYE RO WAXGSIDL
FKLOG SDUWWRLIBHD®W F KRLRGWEKE URM LELISD QWSFKLOG ZLWK
YLVXDO LPSDLUPHQ®NQ N GE® UH G WERGGS DQ WREOWVSDEW RQ D U
DW OHDVW PR QW EDQWVKEHSBIUWLOUWEK EW H IBWHM-EQMREK K H KIQ R Z Q
VHUYH ORZ LQFRPH SPSRUIWDICRD W\R KGIRVD M/ K H W HE KALIODBWD Q G P
G\DGV ZHUH IURP GLIIHUHQW IDPLGLBD PMD QURP WK D RL WK BHf
YLGHRWDSHG HLWKHU ZLWK WKH PRWKHU ILJXUH RU IDWKHU
RI GDWD FROOHFWFEZRQHLIHY HI@ \§ BYRIUL WQ G PRVOKIHIK/ ZHUH JL
LQ SKDVH ,,

)O\HUV $SSHQGL[ $ | FROMWDLOWQR @ GRIBWRH PV WRGS LDRY LG |
SDUHQWDO FR QW DLRQW HQ HRWP DG/ LIRQSE DAJIW MWW SBXW. QG LA WKH
FHQWHUV ,QWHUHVWHG SDUHQW V \ZK R LWHRMKNDBH & FRER FRERS
IXUWKHU SDVVHG RQ WKH IRUPV W R/ DVAMHSUWRD WK KIHHGHHDH P
DSSUR[LPDWHO\ PLQXWH VHVVLRQWRRERP $SSHWGIGWK?P LQIR

GHPRJUDSKLF VXUYH\ $SSHQGL[ & WRBLU FKQRWHVSEKL\OWGHV



'"HPRJUDSKLFV

7TDEOH
SDUHQWDO '"HPRJUDSKLF ,QIRUPDWLRQ

ODULDEOHYV JUHTXHQF\ SHUFHQWDJH
) ) 6 (O 0 6 2YHUDOO
n=32 n=29 n=26 n=25 n=112

3DUHQWDO (WKQLFLW\

%ODFN $IULFDQ $PHULFDQ
“KLWH
+LVSDQLF
2WKHU
3DUHQWDO (GXFDWLRQ

6RPH +LJK 6FKRRO
*('
+LJK 6FKRRO
6RPH &ROOHJIH
$$ $6 'HIUHH
%DFKHORU 'HJUHH
ODVWHUYV 'HJUHH RU DERYH
$QQXDO +RXVHKROG ,QFRPH LQ G

RU OHVV

JUHTXHQF\ RI K RAKWMIDEMFRUWHG SDU
'DLO\ OLYHV LQ VDPH KRPH
2Q0FH D ZHHN RU PRUH
20FH RU PRUH SHU PRQWK
/JHVV WKDQ RQFH D PRQWK
JUHTXHQF\ Rl FRQWDFW ZLWK WKH
'DLO\ OLYHV LQ VDPH KRPH
2QFH D ZHHN RU PRUH
2Q0FH RU PRUH SHU PRQWK
/JHVV WKDQ RQFH D PRQWK

Note. ) ' )DWKHU 'DXJKWHU JURXS ) 6 )DWKHXJBER®@ UWRRXS0O ' OF
0 6 ORWKHU 6RQ JURXS



$V SUHVHQWHG LQWRHE CGH U WAV BDRMEW LRY V&G FROUL Bl Q W
EHORQJHG WR WKH HWKFOLE FPRYSFBEERIWLRID BOOHPRY LQ I
GLG QRW KDYH D FRORSDWHGHWRHMR WKHU GDXJKWHU DQG PR\
WKH IDWKHUV KQKWHH IDQUXK HWXMH W VW6 G ZR WKV WRHK PRIW K H U
7KH VSUHDG IRU SYHMH QWPOHL Q FADRMWKRHVEHDVWR QQ WR XS IRO
PRWKHU GDXJKWH U WHEW K HID X RIQW B/QLHROX S ¥ ZWIBWSGIEV SD U L W
IDWKHU FKLOG JURKSN B Q® RPRIWK HM. E DGO F DWKHG K B SKIHFY WV H ¢
DQQXDO KRXVHKROG LQ FPRRAMKRIUSEKBMBWMI[BRKEY GLG DKHUHD)\

VRPH RI WKH |DWKIDWGEY JIUGR WEBME KIHEBRKRXYB KROG LQFRPH DV E

7KH IRXU JURXSV RUIDWWHKY WG U R DK VPIRVK R B VEHOHKU KAVRIQUZ H
FRPSDUHG WR VHG RDWIDH\L RBW FKHP RKHDS K VK MW 8 HFWMH D O H C
GLIITHUHQFH L®SWKIHQIRXW BUFRI HWKQLFL VBRI H p

DQG SDUHQW DO HGXMDWLRQ+RZHYHU WKH PRWKHU VRQ
VLIQLILFDQWO\ G LJURMXEE IIUR W R WRXMRH K RIDUGH DOVR@H
p &RQVLGHULQJ WKH LQFRPH UKBSYD WG VGH HIL D@POH V HBH
WKH JURXS FRPSDUHQRQVW)XQGW K H URXIBRK G RQEWEQN ERWW LR J | F

SDUHQWDO LQFRPH

OHDVXUHYV

7KLV VWXG\ LQYROYHG WZR PRGHV UR X&QIBVDQRR G B AR WLIRS
LQIRUPDWLRQ IRBPUHDRRW GLQYLE®H W KK R B VGKOKU RARIQU PID W KH U
IDWKHU GDXJKWHU LQWHWDEKAW R QMRBRE URQ W PVWAHVPLRQ SURYL(

GHVFULSWLRQ RMWWKHRPRGEHWRRGDQG FRGLQJ PHDVXUHYV



7TDEOH
'"HVFULSWLYH 6WMRIOVIWQE6V&KRWD GD PRV B KLF ,QIRU

9DULDEOHYV OHDQ 6" 5DQJH

2YHUDO O
&KLOG $JH LQ PRQWKYV
3DUHQWDO (GXFDWLRQ LQ \HDUYV
+RXVHKROG ,QFRPH LQ GROODUYV
SHVLGHQWYVY LQ +RXVHKROG

YDWKHU 'DXJKWHU
&KLOG $JH LQ PRQWKYV
3DUHQWDO (GXFDWLRQ LQ \HDUV
+RXVHKROG ,QFRPH LQ GROODUYV
5HVLGHQWYV LQ +RXVHKROG

YDWKHUW 6RQ
&KLOG $JH LQ PRQWKYV
3DUHQWDO (GXFDWLRQ LQ \HDUV
+RXVHKROG ,QFRPH LQ GROODUYV
S5HVLGHQWYV LQ +RXVHKROG

ORWKHU 'DXJKWHU
&KLOG $JH LQ PRQWKYV
3DUHQWDO (GXFDWLRQ LQ \HDUV
+RXVHKROG ,QFRPH LQ GROODUYV
SBHVLGHQWY LQ +RXVHKROG

ORWKHUW 6RQ
&KLOG $JH LQ PRQWKYV
3DUHQWDO (GXFDWLRQ LQ \HDUV
+RXVHKROG ,QFRPH LQ GROODUYV
SHVLGHQWY LQ +RXVHKROG

Note 6' 6WDQGDUG '"HYLDWLRQ

'"HPRJUDSKLF 6XUYH\

$ LWHP SDUHQW GHPERSSHBIGLE & XWYDRUSDRMIRGHGH O D\
SDUHQWDO ILJXU®BIMH QS K H QA D @/GHRDK DLFE VK\R XANGMFDO G L Q FR
LQ WKLV VWXG\ Q@KHLBERF B WLHRID WR 8 JIWDISKY AL § XWRKH\GZHUH |
IURP WKH +RPH /DQJXDJH DQG /LWHUDBKI(Q®DLSRQPRQWJ D/ (

D VXUYH\ WKDW KD W WERXXNQ XIVHIGH MK QERLWVW NG LR ZIFRPSDUD



GHPRJUDSKLF EDFNJURXQGYV 2WKHU WMHPW H® W H [P B DUB
HWKQLFLW)\ DQGHDHHLIURYYKESIZEWK WKH FKLOG
9LGHR 5HFRUGLQJV RI 3DUHQW FKLOG '"\DGLF ,QWHUDFWLRQV
3DUHQW FKLOG G\DROWDKSBHIGH | R H HR @ RGHRBWW @ JSG® D)W Q WH® C
LQSXW LQ VHYHUD® UHVRBUFK VWRERMY 3HWHWWHQORFKHU
3DQFVRIDU O9HWQRQ YHDPLYQHORQGD %RBRXBIMOHL
SURYLGLQJ FUHGILEL® RW G IRUDWHR QOW K MWL R @ PEW KMRKGI  PLQ X
YLGHRWDSHG PRWKHU FKLOG DQG IBWHK KV H& VOR JDWEHE §QL
UHODWHG WR SDUHQWDO 06 RGLEK LEUBUMK LEBRIM HEWKDY LR W H U D
7KH YLGHRWDSHGVSBQN QPR GE&K O W HIGI WG XS LHRVU KUDHY\HH DQIFFC
W\SLFDO GDLO\ DXFVWW. M QWRHKHH BROW W UXFWXKHG 5RZH HW D
VHPL VWUXFWXUHGHWDPOV /HORGIDVWHRIRQEBD 7DPLVRU IUHH ¢
3DQFVRIDU 9HUQRQDHMUIMIONUBW G IMRGY WWDWKH QDWXUH RI \
YLGHRWDSHG VHVREREVHGVE LWHPW XSOUDK FDFX\WULYE WU KBEK UL Q J D
FKLOG LQWHUDFWLRQV $00 SDU N®W XKW DRIQDHY BN KD FRHLRY H
XVLQJ WKH SURYRGERBXWR\ IRWH BBQXAHWDLHRYWKODWHG WR
SURFHGXUHV IRO GIRZEIGORZHL UMK HREWRIF WE XK VU HK VSIWWU 7 KH
PHDVXUHV IRU FRGRQG WX Bl OTLX\D\ QRN SGNDQ XDG) HL @ WHK H [Q H[W V H
&RGLQJ OHDVXUHV
J)DWKHUVYT DQG P RBXUHLLQ/JI WO BXD GALEG HGH VR/W R @AW ZIDAD 8 W
TXDOLW\ DQG FKLOGYV ODQJXDJH YD®H B0 KBESRUF KWWY W X D/RW

WLPH WR VHWWOG®JL @ BRI GLYW W URGEQWM. RH HRBFKERWK IDWKHU



PRWKHU FKLOG G\® GWRFDFRHEEQX GHW PO QX ®AH \R K H DDAKV Y L G HR
H[FOXGHG IURP FRGLUORYLGRUIZGBS WSKWOBHSW RUYDEHIRWH OHI
AXDQWLW\

7RWDO 9HUEDO3DWW A WDQFWR\WBD ¥ FHRAEDMWNG WHRHMDD O W
PDGH E\ PRWKHUV D®G LD WKNS W FAAQWH LB WKHNWLRKLOG 6L
FKLOG WRWDO YDHEFRXQ W MWBY KRIUD/GPEMBGNENVRQV RU GDXJKWHU
WKHLU UHVSHFW LWL GVDDLVEKS @ B HAHMSDKUHIOMA V6W R DAM @ HUH F
DXGLEOH DQG X Q GFHRIQY/W\LIEGI® B0 B VIWDEE H XIOLOW RR DOWW HUWH U Q R ¢
YHDJDQV HJ p:KDW DUH \RX PDNRRIGTMREMWRWPDNH D |

7KH FDOFXODW ICR RVWRW MWRD/QIFG! W IADIEARG RQ RQO®H (G SSIHRAY L |
82(V 82(V DUH GHVFULEHG DV QRQ YOHUEDI® @EDNEUQD RO 2KR.
FRPPXQLFDWLQJ WRR WHIQHG (DL P WWW\DHIH RRZGIOH W KWUIB IR X QG V
SDUW RI ZULWWHQ ODQJXDJH &KLWWDODGDNRUQ JRU H
GLVIXVW ZKHUHDW GBKWR" P VFID @ EROMWR K RFESVXHWRIXE® 1 DQG
DUH RWKHU H[SUHVVLRQV WKDW FRQ®WHWV\DBW QB Gi\P RIWH. RIDX/N
XWWHUDQFHV FDUU\ FHUWDLQ PHDQQRO WBQHUDERQG/RG MR @
UHVSRQVHV IURP WKKIN RAMKHH B RGHIR RY® OWSHWEAD & | XW W H U D Q F H
FXUUHQW VWXG\
4XDOLW\

$00 SDUHQWDO YHUEDO XWWHUDGRHYVHW ZFHO H DFRURA HIBX
TXDOLW\ RI SDUH Q@Y DK & DSDIXHDQ WREX PRISF S D H VMW YV VRPHW

GLIILFXOW WRDRW RPHSOQHYIWKHDHI2( WKH\ ZHUH QRW FRGHG



ODQJXDJH )XUW K HWDRRIXHD J B DADH/Q @/R/\W VDR V HWVHIG DRPWMW L FD O
HITHEFWLYHQH V VGL 9 HWKEDSL @U FKRQYHUEDO EHKDYLRU
AXHVWLRQV 2SHQ HQGH® G XRWHHBGREMEEH & HVEOQF W X DW H G
TXHVWLRQ PDUN BQRQFMRIDNQVIHU HIFRQWVEHQHG DY TXHVYV
TXHVWLRQV WKDW UHTXLUHG WKH BKIUD KR U AR B R@H XN LKR
RSHQ HQGHG TXHVKH R@HWVWRRIQWHW KIVWGF RXWK BEHHDQYR RU F
UHVSRQVH HJ 32HUHEBUORRBELEQGRSOHKHRWRSEQ HQGHG
TXHVWLRQV ZRXKOBNLOGEG XBX GGR WRGPD'NH pW R R VG V&V URDXZ EH U U
FRQWUDVW WKH Gl HDPG G VT RH \F\O RR/@I VR ZRXOZD DOVF OXIGHIQ FRO|
GRXJK"] p:KDW LKLW KR WRCORHU R | S0 \S DXUHNOWR Q M SHIDIWH G E D F
JHW WKH DWWHQMULIR @ RX QVKHGFRQBB EQO\ +RZHYHU LI WKH
TXHVWLRQ LQ D GLIIHUHQW FRQ WG [BW RIUQ ROWKVI D QXF\M W W K Bl Q FLH,
FKLOG JDYH QR UHVSRQVH RU PD G HDYRG\GHB\WKBHHOSQ R ENOHWY §
FRXQWHG 5HTXHROWAH LRH ARGSHAN D WQEOHREY i S HR/W RS®'Q GIHS HQ C
OHQJWK RI FKLO GWHUPIQFRVY L SISGIEQ XKW ROLILQD FKKWWHUDQF
RQH ZRUG ORQJ WHKHDRQ WSHIY HRGHIE@® DXHMUWLRQVZKRGHG DV F
HQGHG TXHVWLRQ\LRQW ERQGD)IRUHI[ BRSO H WKW ED FERQOE B
\HOORZY DQG WK H SDKH € WL B BGWIRYQ IS HED W DNVIKQ ¥ PXAKD WU R U
UHSHDW"Y WKHQ WKLV SDUHQWDO XWWHUDQFH ZDV FRGHG D\
WKH FKLOG KDG VDUBQWFRD® DY S LVEISAKIY AKKB G WRLY SDUHQ
ZDV FRGHG DV D FOWVRGQG HEEHURIRGWGRTMHRWREBAY BQG \H

TXHVWLRQV ZHUH BDWIK KM O/D\E H 8 VRPHHY DAHHUHNV PROGOBIGQIRX D JH



'LUHFWURM)KDEHU DQG ODUFRYV SURSRV DG WLZRQONLQ G
GLUHFWLYHY DOQGLQIRHPRMIWY [RFGVERQIGUBEWWRQHS ZHUH
WKH XWWHUD Q F BWU WKW IR Y RW R GHBKMOIKN O SURKLERWQRQV R
7KH UHTXHVWYV IRU LQIRUPDWLRQ DQG FRQILUPDWLRQ UHIHU!
FKLOG E\ WKH SDUHR®@V %HE B XARG KSHSME BB /WHIOY M) WKLV \
VLPLODU WR WKH DFWLRQ GLUHFWRXEE LERPOX B D PLSHRIO\G RW G
GRXJK IRU PHY HORYH \RXU KDQGY HWF

'HEODUDMKIY H¥WWHUDQFHY WXHDWWZRQN Q R URKEP H WL H V
GHVFULSWLRQV ZBHRRODMW GHWH GO DU ILHIDA H QMWD O X W W |
H[SODLQLQJ WKBNU HFKLOGRYX DEWHFRDONDLIQILWEK VRPHWKLQJ WR
HJ 3\HV WKLV LV D GRJ LW EDUNV’ SUDLVLQJ WKH FKLOG
GLG QRW ILW LQ DQHBMWKRQ \FIDGHHUIRAXQGHU WKH FDWHJRU\ |

BURFHGXUHV

$Q LQLWLDO OLAHQ\RH BN LW KDRD Z HOWREZ QR 3R SXR VW UR @V
FUHDWHG 7KH SULWBHWM EKUGGOED B 6 BQF NHOYUB® RQ WKH
SULRU SURMHFWYV ¥RKQFEREW HIK K G MIXGZHABIUMD BEIREHIG LQ WK
EHFDXVH WKH\ SULPDULO\ HQUROO FKLOGUHQ ZKR DUH IURP
GREFXPHQWDWLRQ WR HH BS B HQIGLL VWHEMEDL\DL WKW UHFUXLWPH
DSSURDFKHG WK HKG&IOWGH FIVRK \E HRQ VB/HK BT MMV RVGAM RUHRERRVQ IY H@® W
FROOHFWLQJ GDWDK H IGUHIH B\W RH IV ERG VAHDQW IDRRPOD.W\ , GH
VWXG\ IO\VHUV W Rl DVKKHH B 8 DARY WK R BEWWK H \WAKRHKFO & FS MWKWHU'S D U H ¢
HOLJLEOH FKLOGUQ VHWW B X\W B & WKW WKN SDUHQWY LI S|

FHQWHU DXWKRUIEWNKBSVG WG RQIJWHKHH STKH GHWRWL EQVHBGRXQGRIIG



UHVHDUFK VWXG\ DGWY IR B PS LRRUYIEBIR WAKCHL URER R @/® FM W X U Q
FKLOGYV FODVV WHD¥HKBUVAKR | RUPNVERIN BB FKHLP DO WHUHV W
PRWKHUV ZHUH WKHQ DSSURDFKHG GXULQJ SKDVH , DQG SKD
WLPH ZKHQ WKH\ FRXOG FRPH WR WKHLU FKLOGYTV FKLOGFDU
VHVVLRQ WKDW IRJF QK ®/HKG FROYGIQWEIRXBPYBHPRIGDSK PLQX
VHVVLRQ 7KH VHVVLRQV ZHUH VFKHG®X88EHDB B’ UIGIDY.L LR S\
WKH G\DGLF VHVVLR® V @ HUWHBIDAHRHDBE UH WY TVUBIDVBWF W LY H
IDFLOLWLHYV

30D\ GRXJK KDV EHHOQHX\HD® EKQ WM RRIDDDO B VVIIRRR\PEFR Q G ¢
FKLOG G\DGLF DFWOLY LW Y WH J' H KIRVEW HXV WR B MW *LURODI
'HLW]PDQ 5R G UV JMHIR QTGP L DW RVE B S/ISSFEHY VIXO LQ
FKLOGUHQ WR WDNOK WK D\WE GOMD) RERIGIXW WDD MWWR\GHW ZDV GH
DSSURSULDWH WR S B\GMMWLR @ KAVOXE K H TFKK SBQWQW FKLO
UHFHLYHG D IUHH RHIDRDWRDOSRQ VDBIEDQWFDIAV HHWMIH SOD\ Vi
JLIW

, FROOHFWHG SDQRW GOMMD PHNFROGWR WIKMHSRIREW B X UMV
7UHDWHG DV FRQWDGERU QJISW R A HIGOUCHWINSIHK/H X HURD WWHQ XV H C
RWKHU UHVHDUFK DVVLVWDQWYV ER H WGMIHVEDDRMR O 6 B FWLRQH ,@L
FRQGXFWHG E\ HDFK UHVHDUFK DV VWKW DIQS/8 WRS B DDIW HV X U R W
DVVLVWDQWY ZBOH FWI BDGHG RRHEIRQ SKKDAH ,, D@IGDREH GD WL
FROOHFWHG GXUK@PHWSULQJIDQG ND@W¥ DQG KDV ,, GDWD ZH

FROOHFWHG GXUK@PHWIULQIDQG ND QW VHVVLR



6HTXHQFH RI 'DWD &ROOHFWLRQ

2QFH WKH SDUHQWGFRWOWKIDEKLMWUEDPUH FHQWHU IRU Wt
DSSRLQWPHQW W KRHD ZIKKW HVANMKUMHHBEKHOGNNDUH IDFLOLW\ WKDV
DSSURSULDWH 1>QU3Q IWDXODH VF KR U UG XDWFH /GO WK GO GD UH QW
SURYLGHG D FRQVWQWFVRIUPQX/L W RDLOBED W R \W L FYBHRAURKEDEIW FIR.Q V H
WR SDUWLFLSDWHKHQ GWHKHP N &/ G \SORBSH WDLVPH HWYWKEDO DV VE
$SSHQGL[ ( IRU RDWWH AL\E R ®A\L DD VDEKWAKIL@HG 3DRP GIWYV ZKR
FRQVHQW WR S IVUWKIGR LBHDWAHH W.IQH\Y KIBV 6 H B RW B DISRKRLFOVHIWH H\  $
&

'LVWLQFW VFULSWIHG L\S DALIR Q\H OVDHMWHESSHRY G IG[H)G ZMHR W K H
WZLFH GXULQJ W KA WHHWY IRR Q. QW VR XIERWVW R QW KZD FRPHS@ HW L R Q
IRUP DQG WKH GHPRJUDSKLFE VXUYHXDW K @B RRHGGWR W KRH BQ
ZKLFK SDUHQWYV W MAKHIWKHGSID®R GR X JHKVD Q G LFHR/P AR @ DFEFW W H L
RQFH WKH SDUHQWYTV FRQVHQW WKRJBRISBEGEFWRYVVHQ®WH D) &
,Q WKH VHFRQG VHSDR HRQOMWWZIKUFHY KRREXG MR FKQ D\GZIIRU DSSUR
PLQXWHV DV WKH\ ZRXOG QRUP DO ®ROGRWKD K RPKH IIHVHHPW ¥ k
OHDYH WKH URRP@Q® E@RWH\DEKHZ UWVSZPOY WHPBPW@HG HDF
IRU LWV YLDELOUW\SWURFHGXKVYMAD @EDHLIRIOWRZHIE LI WKHUH :
WHFKQLFDO LVVXHV WEE G I YWGHLLEID®IE BVQ @ KXIQHG PYGWBH QGDEOH
VFUHHQLQJ IRU JOREMIO AXHI. WL VI BFQ UGAR) & DAKHRILW VW RQH
DQG WKH ODVW RQH PLQXWH RI HDPKRYW&EBR X\DXWH HI B O M Q WGDIQ

UHFHLYHG VRPH WLPH WR VHWWOH LQ DQG WR OHDYH WKH VI



'DWD &RGLQJ 3URWRFROV

7KLV VHFWLRQ S URWH\GLHSW G R @ [RU OANKSH GR U DFLRYA MU VS IRROFO R |
WKH FRGLQJ SURFHVV LWVHOI

7UDLQERDR UHVHDUFK DWWDNVQH®WWR FREGH WKH TXDQWLW\
SDUHQWDO ODQJXDRH PKLG & OHD @ X XIMIWHK @& X ULKQLIOW KBHQ G PR W K |
YLGHRWDSHG VHVY¥RRQ®QH2XMV R D WIS DWW WDRPVERRAGK S KDV
SKDVH , SKDVHKH RWKHHODPR@HG G W D) RURW KRQ OX BKPWH R1
D PLQXWH YLGHRWD®WM RZBAK GH M LGP DX W H FHDIERKQ B WR LUV W
FRGHERRN LQFOXGLQJ WKH RSHUDWXBIHD 6 HDHIX QH W IZDWVSRIRL
WKH WUDLQHHV $W WKLV WLPH WHKGY WV ZILQWKH W KOHO WK WBIRL
FRGLQJ SDFNHW $SSYHQBVF UYL EAHA EHH DRLZQ J5 MKEHY FURIGAEQVIL R Q V
WKH WUDLQHH F RRELHQUKWV Y HYFLHA_FY RIS 065 B CRD\ SCHOWW/Q W QF BIQAGS W K H
SDFNHW WR FRGH MQGUHMBERBW®W LW KISQFRQERGWKY M/QDVKHG Wk
RQ WKH PLQXWH FRGHRVEBSH FRLIHRDUNKG 23 WK DMK DUMH V HD U F |
FKHEN IRU UHOLDELOLW\ 7KH WUDRIOQMH ¥RBUHK \RZKR DU KLERYY
FRQVLGHUHG W U RIZGHGWIRY BRGHU B FRNRIHY UG HRWBISHEBLG QR\
WKH GHVLUHG URHOLDW&K®IQWW KFR U H FPHIQWHNGH DYQLFBWMIRMUD SH WR |
WKH SURFHVV ZDV UHSHDWHG XQVELO MW H KHREBMHIEMH QRHRAGHHLLY HD
D PD[LPXP QXPEHUWM WIR DWWB PG BEB LDE LFARIGH D OVEXDH ¥ L G
WKH WZR FRGHUV ZKR HDEKDEHYGIGN\ ZBRMMH YK FHKSIWL D BULIW FK
SHUIRUPHG DIWHU K\ MR P DWLHG M R WHD FOK/H\V WHHRODA. QM-KGJ R X J K R X

&RGLQBEH WUDLQHUV ZKHIDHFBGRQUGHDFNHW VHH $SSHQGL]

WKUHH VHSDUDWH VHFWLRQV L HHHWM HRWDWK H @ RRAJLRDIWLRE



FRGH WKH YLGHRWHF0H\R 7 RH \MKH/ WR/G GRLR B/IDSNHH MQ ZRWP D W L R
UHTXLUHG WKH FRGWUFW R DRRP SSHNHVG YL BQW LFRRIG HQIRGPD W L
DQ\ FRQIXVLRQV RIGIODIWHEK /R EWK W BFRGHHE E VKM VDR WAKKD O F R C
ZHUH FRPSOHWH Gl EW LRIQHRY HFIRH) € RER G U GBIDVEKHMMW Y. HZKLEK F
WKUHH FROXPQV ODEHOHG DV QXP EHU \RK K \¥ @/HDDQ\F B X @/LLPG
XQGHUVWD QG D E OHGHVBW R U DSDAUH/Q IHDQEINEH TRIHVOVR\RHDY 4 &  F
HQGHG TXHVWLRQV 42 GLUHFWLYAMMRQ RG MDD UD L YHS HW
FKLOG 5& XQRUWHKMR®R[BRUDO HGSWHXM KRXQGNO VHFWLRQ |
FRGLQJ SDFNHW ZPPDVWKf RERZKLFK \PRODOGWHARRIGWBGVKH W
QXPEHU RI TXDQWIHWVEQBVIRDODWH®WDO ODQJXDJH 6SHFLIL
VHSDUDWH QXPEHU RI SDUHQWDO 4& DG, WKHE6 FR®SE2\(H 0B Q
RI DOO WKHVH PHOINXWHW\IRU S\DKUHH Q WR®/ DO @IXFEHIU R1 XW W F
TXDQWLW\ RI FKLB G W RGDQ ¥HIHIDQ IXWKMHHYDGRRWDGK G VHV
FRGHG RQ D VHSDUDIHHSSBEQGL VK HAHKH UBVIWBREHY ZDV QRW
DERXW D SDUWLFXOUHG R®HZ LWKK VBK MGWWHHRYQHQ FIBGWR PDNH |
GHFELVLRQV LQ FDVHV ZKHUH WKH WRR\FHRG\WHWUW $BVR XGOEAH

WKHUH ZDV RQO\ R@K H FRIBBLUDB)XMXHKE DOO WKH FRQIXVLRQV



&+$37(5

5(68/76

'DWD FROOHFWHG LIO® FG\D @DW K H LD WKIDW & B X MR\CH LD Q G
PRWKHU FKLOG G\DGYV PRWKHU GDXJMR BGGUHPRWWHKYE W
TXHVWLRQV RI WKLV D/AVKIGD V X WH/ANG RIMKEXDLQWM LAWD QIXDJH YDULI
FRPSXWHG WR GHULYH WKH PHDVXUHV RI SDUHQWDO XWWHU|
XWWHUDQF WV R\QRIVMD @ LEXWHY FKLOG XWWHUDQFHV SHU PLQ
XWWHUDQFHV WRWDO GWDDWLRRBERQWILRAWRY FGRWH®R HQ G H C
QXPEHU RI FORVHG MRGHIE TQHV/EHIR REY BSHWH GWRORXIWWRQV R
HQGHG TXHVWLR QW SHRWDDG @ &P EXH\ERIURRIVS DMRVOIMMD Q XX W W H
SURSRUWLRQV RI@XREHWRY 6\ UWFEMIDCR YV SW B MWW DMDX X W W H U L
SURSRUWLRQV RI @G QK®EH D VWL YGINVD QESUBHILY RV SRMDWD O X W
BHFRQG XQGHUO\LQRQEXRWSWI1FQWDRBI®W DIOD OWMHWLY. H P
DQDO\VHV RI YDULDQFH 0$129%V ZHOU${1 BY$VO XBWH G R QIGLXFEV
WR FRPSDUH WKHKLRXVUWNXRXBY BDW SDUHQWDO DQG FKLOG O
H[SORUDWRU\ DQDO\VHV ZHUH FRQGXPWE BUW R LH D AIQD WM LWE& HI
ELYDULDWH FRQU M\DKCHVILRRQV JDVR XSV RI WKLV VWXG\

'"HVFULSWLYH 6WDWLVWLFV

7KH GHVFULSWLOYXGLW D W HDWY VF W WORG® U6 GIHHWL DRAUL RVGW
GXUDWLRQ RI YLG HFOW Bl MDD B HVAOLERGRRX QD) G DNKHD® IOW\Q J X D J H
SUHVHQWHG LQ 7DB®H S $N VANV \WKBIWGE N WALFIVS VRIUY AKL O G U k
ODQJXDJH ERWK FR>EDPW HX D 8 GRSREBRHEDH S UTRORUML W\ D Q ¢

Rl ODQJXDJH



$00 IDWKHU FKLOG $PMIG) ? RMAIKH U YREVIL R I W DVFRH SSQDAWZL W |
RWKHU IRU DSSURHWYIZWH®HN WRHQHMHIDUWKBBEN BY WHPMH R XW
URRP KRZHYHU WKHUH ZHUH YDULDWLRQV LQ WKH WRWDO W
RWKHU 7KLV ZDV BHEWXNKLOKBPSHDEDWR VERRIS RBUWHOW LHPGIGHG X
VSHQGLQJ PRUH WLPH ZLWK HDFK RIWXHD QBKANBGINDIWGR R LRV

EHIRUH PLQXWHYVY ZHUH RYHU

7TDEOH

OHDQV 6WDQGDUG 'HYLDWLRQV DQ®& &5DINIHHIRW D@ GHREXW W/SHIC
IDQJXDJH 9DULDEOHYV

9DULDEOHV OHDSD
5DQJH
) 6 0 06 ) 2YHUDOO
n n n n n

6HVVLRQ WLPH
LQ PLQXWHYV

AXDQWLW\ RI S3DUHQWDO /DQJXDJH

7TRWDO YHUEDO
XWWHUDQFH

4XDOLW\ RI 3DUHQWDO /DQJXDJH

FORVHG HQGHC 2y
RSHQ HQGHG 4V
GLUHFWLYHV

RI GHFODUDWI VHYV

Note ) ' )DWKHU 'DXJ)KWHDWKRNSRQ JURKG 'DXJKWRMWK JURXS
06 ORWKHU 6RQ JURXS 6' 6WDQGDUG VHRYIVMDIOWDRQHG6KDGHG

$V SUHVHQWHG LQ 7DEOH RQ DYHWKIH PRRWKEBGCYH G QB

GHVFULSWLYHO\ DQOW WD R 1 VIDRYIRWHNHMWRL W KCGW RMW VSHG SOD\



LQ WKH PRWKHU VRQ QURKGPV RL GOWR\ONDHA XIXIHY WMWK I D WK |
GDXJKWHU JURXS KDGI PAK W KWDKCH Y WRIEKDER ZX\VEWEH U D Y KHW VR Q
VRQ DQG PRWKHU GDEKXY KW HXQIUIRNN-BWRMRLEQ FrHHW EVDUORIXFESR W K H |
KDG D KLIKHU PHOHY WRRQQJ WRKSIBMH W KH XXWWHBPBRV¥KVHSRI SLC

TXDQWLW\ RI ODQJXDJH

7TDEOH

OHDQV VWDQGDUGDQHBNURW LTR(DW VDIRMBI R IDRXG. GG WDPWDO SUR
EDVHG ODQJXDJH YDULDEOHYV

9DULDEOHV OHDQ 6'
5DQJH
) 6 0 "0 6 2YHUDOO )
n n n n n

4XDQWLW\ RI &KLOG /DQJXDJH

/TRWDO YHUEDO ¥WWHyUnhnEtudy

SBWWHUDQFHYV SHIIL P| QXWH

4XDQWLW\ RI 3S3DUHQWDO /DQJXDJH

SWWHUDQFHYV SHI!I PILQXWH

4XDOLW\ RI 3DUHQWDO /DQJXDJH

FORVHG HQGHG AV
RSHQ HQGHG 4V
GLUHFWLYHV

GHFODUDWLYHV

Note ) ' )DWKHU DXJKG®VHDWKRNMBRQ JURKS DXJIOWMWEK JURXS
06 ORWKHU 6RQ JURMG 'B'Y LEDMDLQRG®D 6 KN E B ® W W HS U



2Q DYHUDJH FKLORUGMIYXDIBQWRWK WRWDO YHUEDO XW
SHU PLQXWH ZDVJEHVRWULSOWLKH @RAUSHIR GORZKE HEY WK H IDW
GDXJKWHU JURXS &KLWRBWBDQ YHRHEDRBVEI\R WRHLUIDDQF HY ERWK PF
DQG IDWKHU VR QDIRKIS W K G W UWRKIS (K BV& QKW KKHPRRHKDHU VR Q
WKH PHDVXUH RI XWWHUDQFHV SHU PLQXWH

,Q WHUPV Rl SDUHQWDO TXDOLW\ BRRXOD & D)XSDWH HWKKLH K B W
RQ QXPEHU SURSRUVELRQHRMWAGRRWHEKHD BRE WKRIX B RWDIG WKH
UDZ PHDQ RQ QXPEHLS I$Q RISRAHNL R RHRRIWH. ZQV KKK BYWURU Gl
LQ WKH IDWKHU VRQ@LMIR PR E RBW R FARUKGIMNR QR PM WQP H WV KH P HD
QXPEHU RI GHFODWDIWILGEY HWKEDND W IKMEHV RIQDIU RIS EXRS R UW LR
GHFODUDWLYHY \ERM RRIKKIWWADXJKWHU JURXS

$OWKRXJK PHDQV D Q& QAW B QI\DHIGWABGMIPUX & | XV IGHH G\DWY D
GR WHQG WR EH L IDWSHFWG FE\ RIWKD 7 KHIHHRUMWID@M R QV E
RQO\ RQ PHDQV DQG VWDQGDUG GHYQDWRR QY FPROWR MHVHLP F
SDUHQWDO QXPEHIDRI| GRZHOWDN D ¥ LVRES PRRVAHYH VR QY KK KLJIKH
ORZHVW QXPEHU RIVXKHEBDW B ® LEA HWKRD U@ MWHRDW K RVEHJRXS
JDLQ GHHSHU XQGHUVWDQGLQJ Rl ®AKB JGDWMXPRGLWRWHRD IR
SDUDPHWULFE VMWD WV VW BRDOV VGIWWKIMR G IO BOCE XA VRIGNW RYI COU L |

,Q RUGHU WR JD MDD QXGWVOKHRII DO & R BANDQW. PQ\G FKR Q & SID Q
YDULDEOHV LQ WHKHKLRXUNVXERX SV RQB R DW HB) DRUWHINO BHIRUH
0$129%V 7ZR VHWV FRRALYODWDWEV DPRIQJGS BRKQW ED DK@ O
YDULDEOHY DQG DPRQJ SDUHQWDO BQ® BKDBGHS/U SR B/ RDH

QH[W VHFWLRQ



%LYDULDWH &RUUHODWLRQYV

2YHUDOO ELY DU LDPARK F IR Y 19 QD BVIL\RKW\ STOXUHILWIOLAD G XIBI QW)
TXDQWLW\ RI ODQHX®UH WDQM B & OLHQWBUEGRH U H% DYWDLLRQV IRU ILC
JURXSY DQG PRWKHI$ FKYBGWHE X SMIBEKH V DHFNVIYEO\ &RQ!
WKH VLIJQLILFDQ V8 DBULHIW Bl Q AL R PHR BB R QRII WWKH VI ROWX G\, LG
YDULDEOH LQ WIOH \ELRDVLW RV H RIKREK WK B QSEIREAKLIOOANGE G DDQ J X T
PHDVXUHV $V GHiSLFS\DHIGI QY O EDOQ @ RBICZ B R XAMLH QR OLG QW O\ [
ZLWK SDUHQWDO B@BEHBUTRHFW/RRASG D QLD WH FRHUBODVELRQ\
KDG RQH VLJQLILFDWK SOVHRFEWDW LEOVENUL R |1 B WKGIDU®BD X J KW
VHH 7DEOH $ O WIQRERPKH SELUEH Q RABRR D OHV D BRID GBROW LR QV Z
DQ\ RWKHU SDUHQVPBIO \FKUID GVEP &8 IX@WE Y HD\FW RYY SDWXSV HP
WKH REVHUYHG R Y RBUDIRIXR/QYDD P R BIHO YIDQE OFEKQ I9G RIDVWQK L V
SDUWLFXODU X@Q&HNH RX$HR WKIHUGWKRWDO YHUEDO XWWHUD

RI WKH SDUHQWDDE®DMHYIXQIWKYHDPRWKHU VRQ JURXS

7TDEOH

2YHUDOO %LYDULSPWRE XERDUHOQWDQ RMQKPDPOH+RQY 8 HKRRAAN E DV
3DUHQW DQG &KLOG /DQJXDJH 9DULDEOHV

9DULDEOHYV
SDUHQWDO LQFRPH

4XDQWLW\ RI SBDUHQWDO /D
7TRWDO YHUEDO XWWHUDQFHYV

4XDQWLW\ RI SBDUHQWDO /D
1R RI FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHYV
1R RI GHFODUDWLYHYV

4XDQWLW\ RI &KLOGUHQTV
/RWDO YHUEDO XWWHUDQFHV

Note *p ” *p 7



7TDEOH

)DWKHU GDXJKWHU DQG )DWKHU VR @ R QR XHW HQMYDW ISP M ER
+RXVHKROG ,QFRPH BQOGHRXPW EBKHOG /DQIJXDJH 9DULDEOH

9DULDEOHV
SDUHQWDO LQFRPH

4XDQWLW\ Rl 3DUHQWDO /DQJXD
7RWDO YHUEDO XWWHUDQFHYV
4XDQWLW\ Rl 3DUHQWDO /DQJXD
1R Rl FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHV
1R RlI GHFODUDWLYHV
4XDQWLW\
7RWDO YHUEDO XWWHUDQFHYV
Note %L YD ULDW HRAR WUKHHOIDW/IKRIQMGD X JBEWHH S UKWWRKGWHG EHORZ
GLDJRQDO DQG RILYRIQUL DRAUH WRH WEB\WG R HDW N RSQU HVRRSHG DERY
GLDJRQDO

*p ” *p ”

7TDEOH

ORWKHU GDXJKWHU DQG ORWKHU VR QP RIRIXB/U 4 W D O LD B E
+RXVHKROG ,QFRPH BQGHRXPW EBKHOEABQIXDJH 9DUL

9DULDEOHV
SDUHQWDO LQFRPH

4XDQWLW)

7RWDO YHUEDO XWWHUDQFHYV

4 XD Q
1R Rl FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHV
1R Rl GHFODUDWLYHV

4XDQ

7RWDO YHUEDO XWWHUDQFHYV

Note %LYDULDWH FWWHKUHHOROMWIHRWD G XUKWHH SURXEQWHG EHOR:
GLDJRQDO DQG BLYRBUL DRAUH WFIRKRU BPHRAVIK HOUU M RSU BIVRIRSVH G DER)Y
GLDJRQDO

*p " *p "

1RWDEO\ VRPH VWODWILRQQW IHRRIWB ®&/ FEK HAGK BHURNXGGPHMHRIP E H

LH ZKHUH SDUBQMWKB Q/® FHK LMH® & BEIR WGS WKIH LIBPVKAH U VRQ D



GDXJKWHU JURXSV KIVG YW DYIMR F D (DWLHS@RN DOH @/ Z FEMQUSR | FOR '\
TXHVWLRQV DQG SDUHQWIDRL QB ERWHERL GE UE BW LYWW HE& DQFH
VLIQLILFDQWO\ DQBWIRE ZWWXHDD IDEGN\R O D UDXWPLEHHN RIQ WKH J}

PDWFKHG JURXSV 1R VXFK SDWWHUQV ZHUH REVHUYHG LQ W

7TDEOH

2YHUDOO %LYDULPWRIE XBDUHQWN VO REINQ XPPOH+RQP & HKURRCER U W L F
EDVHG 3DUHQW DQG &KLOG /DQJXDJH 9DULDEOHYV

9DULDEOHV
SDUHQWDO LQFRPH
4AXDQWLW\ RI S3DUHQWDO /DQJXDJH
SWWHUDQFHYV SHU PLQXWH
4AXDQWLW\ RI S3DUHQWDO /DQJXDJH
Rl FORVHG HQGHG 4V
RI RSHQ HQGHG 4V
RI GLUHFWLYHV
RI GHFODUDWLYHYV
AXDQWLW\ RI &KLOGUHQTV /DQJXDJH
SWWHUDQFHYV SHU PLQXWH
Note *p ” *p 7

7TKH SDWWHUQV YRDUWILDWHI ERDQQW EDWLRQYVY DPRQJ SURSRUWLR
ODQJXDJH YDULDEWHKMVG RIHRXKQ WRBHMHOEOHLDEFOHVUH DQ

SDUHQWDO KRXVHKROG LQFRPH KDG QR VLIJQLILFDQW DVYV
YDULDEOHV LQ WHKBVWKHW GO & JEKGHAN KFWWKKHHUW G/IRXQJ KDVH U JUR X
VDPH WLPH LQ PRWKH@WDLRR KIRXRWXSK BEEINE. ILLEDRPMHOX IF\R VU HO D W

SDUHQWDO SURSRGWKXRIYWILREHQ HH GHFODUDWLYHV



7TDEOH

)DWKHU GDXJKWHU DQG )DWKHU VR® R QR XBHW HQ MWD L$MWP M L.AR
+RXVHKROG ,QFRPHEDYE G B3R IRQWLR QG DKLLIED HO/Q JX D JH

9DULDEOHV
3DUHQWDO LQFRPH
4XDQWLW\ Rl 3DUHQWDO /DQJXDJH
SWWHUDQFHV SHU PLQXWH
4XDQWLW\ Rl 3DUHQWDO /DQJXDJH
RI FORVHG HQGHG 4V
RI RSHQ HQGHG 4V
RI GLUHFWLYHV
RI GHFODUDWLYHYV
AXDQWLW\ Rl &KLOGUHQYV /DQJXDJH
SWWHUDQFHYV SHU PLQXWH

Note % LYDULDWHRAR WKHOIDWIKRH@WGED X IBEWHH § UMWREK@GWHG EHORZ
GLDJRQDO DQG WL DRAUMHWRH WBWRHDW N RSUHVRRSHG DERY
GLDJRQDO

*p ” *p ”
7TDEOH

ORWKHU GDXJKWHU DQG ORWKHU VR QP RIRIXBD/U 4 W D O LPQHX R E
+RXVHKROG ,QFRPHEDYE G 3R &R QWLR QG DKL HIVQ J XD JH

9DULDEOHYV
SDUHQWDO ,QFRPH
4XDQWLW\ RI SDUHQWDO /DQJXDJH
SWWHUDQFHYV SHU PLQXWH
4XDQWLW\ RI S3DUHQWDO /DQJXDJH
RI FORVHG HQGHG 4V
RI RSHQ HQGHG 4V
Rl GLUHFWLYHV
RI GHFODUDWLYHYV
4XDQWLW\ RI &KLOGUHQYV /IDQJXDJH
SWWHUDQFHV SHU PLOQXWH

Note %LYDULDWH FWRHWHHCOOWLIHRWD G XUKWHH SURXEQWHG EHORZ:
GLDJRQDO DQG BLIYRBQUWL DRAUH WIRR) BPHRVIK HOU MRSU BIVRRIVHG DER)Y
GLDJRQDO

P P



$V ZHOO FKLOG TXID @W LRAHDR/IXO Bl G IW\B H B B DK HF YK LSHGJ XP L Q X
VLIQLILFDQWO\ DOMRFMD RGIG D WM QENDMHIKIO DRI W D8QOL N
ZLWK WKH ELYDULDWH FEDV HG DODLRE®DHW RIRU ERW@W UQV VSt
JHQGHU PDWFKHG JURXSV ZHUH REVRUYVH® DALIPRQ SWOIW & B QA
REVHUYHG IRU WKH GFRX QWY WBWHIG § DURBBMW PDWFEKHG

(YDOXDWLRQ RI $VVXPSWLRQV
1RUPDOLW\

7KH GDWD VKRXOQ ®@H DWW R B VIQRIHW RO R Q BHIGHW'\GBQE
KRPRJHQHLW)\ RI YBUMD EBRBVEEHXRHG WR LFHRIGS XFW $1RES$
SDUWLFLSDQWYV LRI WKMKIRRX G DX RKSMU IDWKHU VRQ PRWKHL
EHORQJHG WR VHE® ZBWH LOIRELHS HYGH W WHRIIHHPDE K RVKKEH G D W D
VWXG\ PHW WKH DVVXPSWLRQ RI LQGRISOIRGRIMEHW V7 KW B KWOLIIK
UHFRPPHQGHG QRUPDOLW\ WHVW |RU UMNODWWWKIBQ\ VBDPIOY D

WKHUHIRUHR LMY ZOXDWH GVWH VHFRQG DVVXPSWLRQ RI Q
,Q DGGLWLRQ DQO G DHQWDIH DYTRELIEKED HRVU ZRXUW CHIDUV  $V G
7DEOH  WKH 6K D SYLHIRO H® RHWIMW WHEBIR/IL WX R1 SDUHQWDO DQC
ODQJXDJH ZHUH G LWVBVFULREWKW W& H) RRIXAD OWR XSV R1 IDWKHU GD >
PRWKHU GDXJKWHU RYGIF HPR WIXHQ W R\ SBDIUGIDQVWIXD JHK YO UL D E (

QRW GLVWULE®&VDAMGOHDU/RD BQHLIURXS

,Q RUGHU WR IXUWKHU H[DPLQH WKH GHJUHH RI QRQ QRU
RI VNHZQHVYVY DQONNXQWWRWIEV( LD G WRDW RN LHW6 OO $V
SUHVHQWHG LQ 7DEOH WKH VNHZQWYWY mMPE& NXDUIW RAVH. IV VK

VRPHZKDW VNHZHGHUX WQNRRWLR| WRKHHXDROKHY ZHUH YHU\



7TDEOH
6KDSLUR :LON 7HVW RI 1RUPDOLW\

9DULDEOHYV 6WDWLVWLF S YDOXH
) 6 (O 0 6° 2YHUDOO
n n n n n

4XDQWLW\ Rl S3DUHQWDO /DQJXDJH
/RWDO YHUEDO XWWHUDQFHV
SWWHUDQFHYV SHU PLQXWH

4XDQWLW\ RI &KLOG /DQJXDJH
7TRWDO YHUEDO PLQXWH
SWWHUDQFHYV SHU PLQXWH

4XDOLW\ RI 3DUHQWDO /DQJXDJH

1XPEHU RI FORVHG HQGHG TXHVWLRQV

RI FORVHG HQGHG TXHVWLRQV

1XPEHU RI RSHQ HQGHG TXHVWLRQV

RI RSHQ HQGHG TXHVWLRQV

1XPEHU RI GLUHFWLYHV

Rl GLUHFWLYHV

1XPEHU RI GHFODUDWLYHYV

RI GHFODUDWLYHYV
Note ) ' )DWKHU 'DXJK&VHDWHRXNS6RQ JURMXS'DOX I KMWRHUKHUR X S
06 ORWKHU 6RQ JURXS
*p ” *p ”

,Q LQLWLDO DQDO)\WRR GXFMHIEGDWKROQDO\VHY ERWK ZLW
WUDQVIRUPLQJ WKHVH YDULDEOHW | RiUGIRFFPAIDSICLWD E ® R Z HLYYHHU
UHVXOWYV ZHUH VVPHDWILH D QGRWIGDAHAU BIURM K WBKEHVQIRIVP H G
YDULDEOHV , SUBIOHHW KHY X OMKS\ZIRYUKR MK N DR BOHV
2XWOLHUV
7KH SUHVHQFH RI RX@ O LIHEW LVOKBDWPEUPOWLRO\RDGG WKH ¢
VWDWLVWLFDO D @IYGI\WEDN\ 2V E R WXBPLIIRG HD O,OHT XDQWLW\ DQ

SDUHQWDO ODQJXMDJKY MDEDQ BORIXXWBHJ HID\O X HW K DIEMRLO W KD Q



GHYLDWLRQV *ODVV $WBRBSUHQXOW RQH RXWOLHU LQ WKH ID

RXWOLHUV LQ WKHURNEK DY) G MXKIKMARBKKWHOULHMREY DIQRXK ZHUH

7TDEOH
6NHZQHVY DQG . XUWRVID/MUGHRIMWLY @B AL OG /DQIJXDJH 9DULDE

9DULDEOHYV 6NHZQHVV 6 ( . XUWRVL
) )y6 O0' 06 ) )6 0' 06
/IDQYIBXQWH W\ Rl 3DUHQW

7TRWDO 9HUEDO 8WWHUDQFHYV
SWWHUDQFHYV 3HU OLQ

A4XDHQWLW\ RI &KLOG /D

/TRWDO 9HUEDO 8WWHUDQFHYV
SWWHUDQFHYV 3HU OLQ

QUIXMABHW\ Rl 3SDUHQWDC

1R Rl &0ORVH (QGHG 4V
RI &ORVH (QGHG 4V
1R RI 2SHQ (QGHG 4V
RI 2SHQ (QGHG 4V
1R RI 'LUHFWLYHYV
RI '"LUHFWLYHYV
1R RI '"HFODUDWLYHV
RI '"HFODUDWLYHV

Note ) ' )DWKHU 'DXJKSVHDWHKRXS6RQ JURXS' 'DOXIKMRHWKBHURXS (
6 ORWKHU 6RQ JURXS

7ZR RXW RI VL[ FDVIHY ZRHWH WK W@ RHWHN MDOUUDBOMHDVH D F
XVH RI QXPEHU SHRBRYMM RO AQJ BEHOMRW KB YU WIR& LORWE KRZ
DOVR XVHG D UHODWLYHO\ ORZHU SURSRUWLRQ RI GHFODUD\
$W WKH VDPH WLPH D PRWKHU LQ WIGHXFRWK HELR & B X[ KQAXXHP & HJ
FORVHG HQGHG TXHVWILB®VODQUDWLYHREWKDW ZHUH UHODWL'®

RWKHU IRXU FDVHY ROQON REW GDMMUHNIRU\ L H RQH LQ SURSR



IDWKHU GDXJKWHU JWRXS LRGFWOQYRXPMEHBRWRMNE GRQH LQ SU
RI RSHQ HQGHG TKHYWRRQMWRQY S RMWERE ROAODUDWREHY LQ PR
JURXS :KHQ GHDOLQW ZIMWKXRXMMOLHGWR UHPRYH DQ RXWOL
JRRG UHDVRQ WR EBQIWWHFHORKQDIW RMWERHWDUJHW SRSXODWL]
H[DPLQDWLRQ LWH DSS-EM DM B GW\KIDWAR XWKLLGIDY & R UMKHHU HV W |
SRSXODWLRQ GHPRJUDSKLFDOO\ WKKHWHRRHV H VG HRRG WE H) B!

%HIRUH FRQGXFWLQDUVSAIWL RPKRIl KRR R QH G HLKR XFOI GY B
WHVWHG )LHOG | Y-DRIALDIHHH/L WY YREK Z EXO G HPWOX WKDW W

JURXSYVY KDYH HTXDO YDULDQFHY DFWHRWY DOO PHDVXUHG UHV

7TDEOH
SHVXOWYV Rl /HYHRRRIWHQHH\LW \RRI 9DULDQFH

9DULDEOH 6WDWLVWLF )p YDOXH

4XDQWLW\ Rl 3DUHQWDO /DQJ

7TRWDO YHUEDO XWWHUDQFHYV
SWWHUDQFHYV SHU PLQXWH

AXDQWLW\ RI &KLOG /DQJXDJF

TRWDO YHUEDO RXWSXW
SWWHUDQFHYV SHU PLQXWH

4XDOLW\ RI 3BDUHQWDO /DQJX

1XPEHU Rl FORVHG HQGHG TXHVWLRQV

RI FORVHG HQGHG TXHVWLRQV
1XPEHU Rl RSHQ HQGHG TXHVWLRQV

RI RSHQ HQGHG TXHVWLRQV
1XPEHU RI GLUHFWLYHV

RI GLUHFWLYHYV
1XPEHU Rl GHFODUDWLYHYV

RI GHFODUDWLYHYV




7KH /HYHQHYTV WHVW Rl KRPRJHQHLW)\ RQ & DR\ B 6 HWKWDHNW
IRXU JURXSV LQ W K3 HTOULOH @ IV U\ B QFEHHIKVIDRULH B RO WD QWL W\ D
RI ODQJXDJH H[RHRSRBWURQWDBSHQ HQGHG TXHVWLRQV

3DUWLDO &RUUHODWLRQV

*LYHQ WKDW WKH PRWKHU VRQ JURXSRG W KH Y VGV DUGR\P RROWS
GHPRJUDSKLF YD U KREX/HH RR GG WG WPRQ G BHW LB EHRE WHRVV RIS
FRUUHODWLRQV DPRQG SDQH Q@ I/IH YIUEIBKRHV STRIHQWRD O KR X
LQFRPH

$V SUHVHQWHG L@ W D/EHWH RI WBHWLDO FRUUHODWLRQV LG
IRU FRXQW EDVHG SDUHQWDO T X DIDMLIWD JH DYWL D B Q B VF KILKOHG
VHH 7DEOH DIQIE MDIELOFG V HRN SMRUQWVL G B SRR WWHPRWWU HO D W L F

EDVHG ODQJXDIHWKIHULBEOGIG IRRXOG DORBXBRWKHMSE RRKWLYHO!

7TDEOH
2YHUDOO 3DUWLDO &RUUHODWLRQVLERR DIQUKR K QM SHDMHE G B

9DULDEOHYV

DQWLW\ RI SDUHQWAXO ODQJXD.
7RWDO YHUEDO XWWHUDQFHYV
DQWLW\ RI SDUHQWAXO ODQJXD.
1R RI FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHYV
1R RI GHFODUDWLYHV
4AXDQWLW\
7RWDO YHUEDO XWWHUDQFHV

Note *p ” *p

$ FRPSDULVRQ EHWZHOD WILRQYLDYEH FRUWLDO FRUUHOD)\

SDUHQWDO TXDQWLW\ DQG TXDOLWOBYGHAKHOGHGEIBQAWHWHOQI



VLIJQLILFDQW DV \DR\FKIDW GAXV KMPHW KIHQIG PRWKHU GDXJKWHU J
DVVRFLDWLRQ EHWZHH @ | SOHHIDADRWDIKE VY B Q BDFOK X @/GV WU D Q F |
ORQJHU VLJQLILPODQQJ DI RN SKORRAPRERIO G QRW KHU VLIQLILFDQV
FRUUHODWLRQ WKDOLWL ED QFRR M\ERODWU YLIJRU SDUHQWDO KRX\
IDWKHU GDXJKW HUVRARDOW IR @ BHNHABBIOQBHEY TXHVWLRQV DQ

HQGHG TXHVWLRQV

7TDEOH

)DWKHU GDXJKWHU DQG ) D8RIHIH @R Q)3 REROSHMRIIDIMMHLAD @D UH Q V
&KLOG /DQJXDJH 9DULDEOHV

9DULDEOHYV

T ODIXDXDWHW)\ RI IDWKHL
7RWDO YHUEDO XWWHUDQFHYV
A4XDQWLW\ Rl SDUHQWDO ODQJXI
1R Rl FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHV
1R Rl GHFODUDWLYHV
AXDQWLW\
7RWDO YHUEDO XWWHUDQFHYV

Note SDUWLDO FRWHHODWKRQVGIRXUIKD/BKW SURXBQWHG EHORZ V
GLDJRQDO DQG BB DRAUHWRH WBWRHDWN RSUHBVRRSHG DERY
GLDJRQDO

*p " *p "

6LPLODUO\ LQ WKH BRWXS ENXIA BRAYRSHDWRARYWDO QXPEHL
FORVHG HQGHG TXPOWQREEHDQRE S DUWHHEDMLLY G \Q XIPEG 5 RI RS H(
TXHVWLRQV DQG S BHHFQW D D VWOLXYR-EHEHRIHF Q R VO RQWHW VR QW UR

SDUHQWDO KRXVHKRIQGVLQSG RRAH DERRERS D6 QW DRQVXD QW LW



DQG FKLOG TXD QWQWWKDERXQD EDE® G\DOUDHFYIHLAD B BVILP ER Q W U R
SDUHQWDO KRXVHKROG LQFRPH

7KH SDUWLDO F RRERHUMDLR QR B VIRREGOSEIKQ WHDYD EREOE YV
SUHVHQWHG LQ 7DEOH 7DEOH W PRGUHIHOMLRQWOORQI G
EDVHG SDUHQWDO TXDQWLW)\ TXD CLDFE\OBIYGE R KL R G HI K Q QMKLHN \
GDXJKWHU JURXS DKHA RIQRKD LIQ RAKKSH UPHRYBILQD B BVHILPER QWU RO O L
SDUHQWDO KRXVHKRDGOLQ WKRMHQ A B B RELINW Z FHRMY FIOIDMEGE KXY S H U
PLOQXWH DQG SDUH@GWDBFSWR $IR/UZDNRLG ER @R QLIHWY RRLUSIHOMD W L F
$W WKH VDPH WLPH D QHJDWLYH DVVRFLDWLRQ EHWZHHQ SD
DQG SDUHQWDO SURMREWERBOHRYV IGRMHERR Q WLRIWIRW SDUHQW

LQFRPH

7TDEOH

ORWKHU GDXJKWHU DRXGS ¥R &B B W L\DRQ @R & R X Q IWWHE RDHGS BRU H Q
&KLOG /DQJXDJH 9DULDEOHV

9DULDEOHYV

LW\ RI SDUHQWD4AXDQWJXDJH
7TRWDO YHUEDO XWWHUDQFHYV

LW\ RI SDUHQWDAXDQWJXDJH
1R RI FORVHG HQGHG 4V
1R RI RSHQ HQGHG 4V
1R RI GLUHFWLYHV
1R RI GHFODUDWLYHYV

4XDQWLW\ RI

7TRWDO YHUEDO XWWHUDQFHYV

Note SDUWLDO FRWWHOIRWKRHQWY G IJKWHH SURXSEQWHG EHORZ
GLDJRQDO DQG BWLYRBUL DRAUH WFIRKU BPHRVIK HOUU M RSU BIVRIRSVH G DER)Y
GLDJRQDO

*p ” *p ”



7DEOH
2YHUDOO 3D UW LPRQ&RIURSRWLLARMDED ¥ K GOID LUIHIIW D OHD9 D U L|

9DULDEOHYV

QXP@MWLW\N RI SDUHQWD
SWWHUDQFHYV SHU PLQXWH
DOXBROQWH W\ RI SDUHQW I

RI FORVHG HQGHG 4V

RI RSHQ HQGHG 4V

Rl GLUHFWLYHV
RI GHFODUDWLYHYV
4XDQWLW\ R

SWWHUDQFHV SHU PLOQXWH
Note *p ” *p 7

7TDEOH

J)DWKHU GDXJKWHU DQG )DRIHIH QR QLB BEROSRFARIIDMWHIAD D UH Q V
&KLOG /DQJXDJH 9DULDEOHYV

9DULDEOHYV

AXDQWLW\ RI SDLU
SWWHUDQFHYV SHU PLQXWH

4AXDQWLW\ RI SDLU
Rl FORVHG HQGHG 4V
RI RSHQ HQGHG 4V
RI GLUHFWLYHV
RI GHFODUDWLYHYV

R1 FKLO GUH Q4XD@QMALMD JH

SWWHUDQFHYV SHU PLQXWH

Note SDUWLDO FRWHHODWKRQVGIRXUIKD/BKW SURXBQWHG EHORZ V
GLDJRQDO DQG BB DRAUHWRH WBWRHDW N RSUHBVRRSHG DERY
GLDJRQDO

*p n *p n




7TDEOH

ORWKHU GDXJKWHU DRXGS ¥R BB B W L\DRQ @R &R Q IWWHERDHGS BRU H Q
&KLOG /DQJXDJH 9DULDEOHV

9DULDEOHYV

QWDO ODMIWDWH RI SDUH
SWWHUDQFHV SHU PLQXWH
UVY ODXQDRW/IMW\ RI IDWKH
RI FORVHG HQGHG 4V
RI RSHQ HQGHG 4V
RI GLUHFWLYHV
RI GHFODUDWLYHYV
FKLOGUH Q% X DOD/LIW D RHI
SWWHUDQFHV SHU PLQXWH

Note 3DUWLDO FRWUWKHOTRWIRY GRAIJKWHH SURXSQWHG EHORZ
GLDJRQDO DQG RILYRIQUL DRAUH WFIRHY PriR@VIX HOUU M RSU BIVRQSVHG DER)
GLDJRQDO

P P

5SHVHDUFK 4XHVWLRQ

7KH ILUVW UHV H HEGF K R XLHOMHLVRAQL BEWDID LY! HTUELDGDWX. W W HAU D ¢
XWWHUDQFHV SHUNRLQXWHEH WD G G RTIXNOWBM IGR DXR NV RS RQ \H
QXPEHU SURSRUWLRQ Rl FORVHG HQRBIHGLUXHFWALYRYV QRREBH
SURSRUWLRQ RI| GWHQW D DWHDHOA \RSMRHDWIK FBLLUISUHBFAK RRO DJt
DPRQJ WKH IRXU JDRIEW RU | DIWKHKHXGK R/GI UP DWW IGHRIRGIK HU VR C
WR DGGUHVFKWKIHN WHRBD WZR VHSD QDB WBHG29I$\W WU M R RFR
IRXU JURXSV RI | DDMKKHHIU GVORXQ K RVRIWE PR W R M UKWRHQU RQQOFR X Q W
TXDQWLW\ DQG TXDOLW\ RI SDUHQ WH & BOFDHR URCDU H URKSR/QREQ W
SURSRUWLRQ EDVH GWNXRIQSDLWAH QDAQDED TXMD@J X D J H
*URXS &RPSDULVRQ P@WDWNPWBO4AXROLW\ RI /DQJXDJH

7KH UHVHDUFK TXHVWLRQV UHODWH GHWHR] SOR WD\ X QF

WKHUHIRUWLR@D®L H HIRMWE WRWHKHOB TXHVWLRQV ZHUH JHQH



IDWKHUV PRWKHUVRZKVH PIRSHFRMR-XERWDIOR X R UM U@ RHV D Q G
TXHVWLRQV EXW WR XVH D UH O D VWHPWHION HVRZIHW KF W X 6@ WU SEIR)S]
VRQV KRZHYHU WRKISRXO WK BLB RBWWKHVHY $OVR WKH
RSHQ HQGHG TXHWSDRGNG ZHU W KOH) WIKVER K Z WRK) QR R/XISQ OLQH
UHVXOWYV 7KH UBIQ&ECBUR SRU WRRK@WHED §H B VHDUALDE OVHNS D U D W
VHEWLRQV

&RXQW EDVHG 3DUHQWDO /DKHXDHWXORPS RUMKRD0$129$ VHH
FRPSDULQJ SDUHQWDO TXDQWLW)\ DRMU TMIRXSNV\ ARIl 1@ WEHD GH
IDWKHU VRQ PRWIGHRRGIXHIKWRQ UFRDPBWOGIG IBRVQBAVIL, Q RW
SDUHQWDO TXDQWLWWRWDDQY X DE® TLXONW WY RO FBHVRIRKFDEIHHU
Rl FORVHG HQGHG @&HGWLDRQMVIRRSHQ BLUHFWLYHVY DQG GHF1
SDUHQWDO RU FKLOG JHQGHU LQ WFIDIOV WLW ® GIL FHIRE FHHY AUH VD\O
DUH QRW LQIOXHQFHG E\ WKH VDPSOH VL]H RI D VWXG\ DQG \

LPSRUWDQFH (OOLV 6WH\Q

7TDEOH

0$129% &RPSDULQJ )DWKBW IGHDX MRMOH 0 RWRWHKUY &G DV RIKWHRWXSV |
SDUHQWDO &RXQW EDVHG /DQJXDJH 9DULDEOHYV

F df p- YD O XH

0$129% :LONVY /DPEGD
AXDQW

7RWDO 9HUEDO S8WWHUDQFHYV

4XDOLW\ Rl SDUHQWDO ODQ.
1R Rl &0RVHG (QGHG 4V
1R RI 2SHQ (QGHG 4V
1R RI 'LUHFWLYHYV
1R Rl '"HFODUDWLYHV




7KH &RHHUHPBRUWHG DV WHKRWPWIDWYWXZUHY RE HHVE B HRPVPYW O O L
SHU WKH VXJJHVWHG EHQFKPDUNV@&UXP DQGDQBUJHIRUHWPADCG
UHVSHFWLYHO\ &REBIQHQWDORO DX BIHJWHBXR®DHY SDUHQWD
RSHQ HQGHG TXHVWQLRREHDOQRA SDh U HERWINEH ¥ HZGIUWXH AHORHFW VL]

DQG UHVSHARWUMBOENVI PP RED WLRISWKIHQSRVVLELOLW)
VLIQLPLFDQ¥YWH ZLWK DQ LQFUHDVH LQ VDPSOH VL]H IRU WKHYV

SURSRUWLRQ EDVHG 3DUHQWD 6LMAL@IXW VW HR&ERPPRSOUJERRQD |
SDUHQWDO FRXQWWVKMHVOBEGELYDSUERESBIWLQJ IDWKHU GDXJKWHU
GDXJKWHU DQG PRRAMXEDUHQNVDUWR X OIRGW UW\L RQHEDXW®/ HMDQF
PLQXWH DQG TXDWLRQ RI H O BVURG RREBEGIKNCGHTOGHMWIRBVWLRQV
DQG GHFODUDWLYHD/QWDVHIRWEDWXDWLEBONMQMNDO SURSRUW

DQG TXDOLW\ RI ODIGUXDUBHQGLIGFRA@WOA LDPRROIVWHKIHWKLY VWXG

7TDEOH

0$129% &RPSDULQJ )DWKBW IGHDX MRMOH 0 RWRWHKUY & DV RIKWHRXSV |
SDUHQWDO 3UR $SRQIWKIRIY BDVHDEOHYV

F df p- YD O XH
0$129% 3LOODLYV 7UDFH
4XDQ
SWWHUDQFHV SHU OLQXWH
4XDO

RI &ORVHG (QGHG 4V
RI 2SHQ (QGHG 4V

RI "LUHFWLYHV

RI '"HFODUDWLYHV

Note 5REXVW 3LOODDWXMHFMWRHWQWHAUSUHW 0$1&29% YDOXHV
KRPRIJHQHLW\ RI YDDUOLBQGHRV ZIRY Y32 RQ BEGH G 4V YD



*LYHQ WKDW WKH DVVXPSWLRQ RI KRGR RHQW KW \SRIRBRW M
SDUHQWDO RSHQ HGW O W XWHW WLRLQOR BAW K H WREK WWHBW ZHU L
LOQWHUSUHW W R$10 8% XOOMWK R X KK W KRHJ FPYHDUD G O WV FHV ZD
VLIQLILFDQW WKHQEORNGLWR RHEEMPRVAQHEWVRIPRBQJ JURXSYV |
SDUHQWDO SURBQOWGRXRYRSRQSURFRUWLRQ RII GLUHFWLY't
DQG SDUHQWDGGSEABHEDWLRBVRAD IQRW EH LIQRUHG DV WKH\
VRPH SUDFWLFDO VLJQLILFDQFH )XSWAKHU P RLUQL | DD\ WHD \P 8 1A
IURP WKH RWKHU WKUHH JURXSV RQ LFDWHHGN W & H R E R M K ROIDED
SDUHQWDO KRXVHRRDGLDWHR PHHBIV7DEFOH DQG 7DEOH 7K
WKH IRXU JURXSV RI IDWKHU GDXJKWBG RBWKHU VRQ KIRAW®F
VLIJQLILFDQW GLIIHUHQFHV RQ SD UG §WDQWLRX\QMQ BEDVXDE0 5 WR

ODQJXDJH YDULDEOHYV

7TDEOH

0$1&29% &RPSDULQJ )BWKYDWEGBNIKRQ ORWKHU GDXJKWHU 0
SDUHQWDO &RXQW HEHMWBEOHAYDRIMKBUHERDWUROOLQJ IRU 3DUHQ

F df p- YD O XH

0$1&29% :LONVY /DPEGD
4XDQYV

7RWDO 9HUEDO 8WWHUDQFHV

4XDOLW\ Rl SDUHQWDO ODQ
1R RI &0ORVHG (QGHG 4V
1R RI 2SHQ (QGHG 4V
1R RI 'LUHFWLYHV
1R RI '"HFODUDWLYHV




7TDEOH

0$1&29$% &RPSDULQJ )BWKMHDWEBNIKRMQ ORWKHU GDXJKWHU 0
3DUHQWDO 3URSRUMWLRIUEDEA BV SOWRAD 3ORIGI\Y WRDOLRXNVHKR C

F df p- YD O XH
0$1&29% 3LOODLYV 7UDFH

4XDQ
SWWHUDQFHV SHU OLQXWH

DOLW\ RI SDUHQWD®OXODQJXDJFH
Rl &ORVHG (QGHG 4V

RI 2SHQ (QGHG 4V

RI "'LUHFWLYHYV

RI '"HFODUDWLYHV
Note 5REXVW 3LOODDWXMHFMWRHWQWHRAUSUHW 0$1&29% YDOXHV

KRPRIJHQHLW\ RI YIDWMLBQ@ARVYV ZIRY ¥YSRQ BOGH G 4V YD

5HVHDUFK 4XHVWLRQ

7KH SXUSRVH RI WHKH T HR QG R RRIFERIP\S I WK GWKZD MR WU J

RI IDWKHU G D XJKVRAMUK HID V& OB U KWRHU RAD QNGK A RWZKRH BHVORKX U HV R
TXDQWLW\ RI ODQYMND EI® OLXW W\ BRHMOIS Y WD @ GQXWMH UTKH TXDQ
FKLOGUHQYTV ODQJXDJH ZDV H[SHFWHG WR EH KLJKHVW LQ Wi
0$129% VHH 7DEOH QV2¢MH® KL D HVH® QRVTXHR WLARH HEL G H
VXSSRUW WKLV K3S RM KHYH VX OQWMVIHB®ICAD VEH 3 HURH QEHY LQ Fk
TXDQWLW\ RI ODQJIJRRUHIDRROV WIKWKLFWVAMYBY FRWKHFKLOG V
YHUEDO XWWHUDQFHY BIQEX YW\M WHIWEBQEHWH 8 HOPY FBEYH UHV X

UHPDLQHG WKH VWHWRRHVHREDO® DQW HRIU ISQRRHRHN VG K RREBKR O G



7TDEOH

0$129% &RPSDULQJ )DWKBW IGHDX MRMOH 0 RWRWHKUY &G DV RIKWHRXSV |
&KLOG /DQJXDJH 4XDQWLW\

F df p- YD O XH

0$129% :LONVY /DPEGD
7TRWDO 9HUEDO 8WWHUDQFHYV

SWWHUDQFHYV SHU OLQXWH

7TDEOH

0$1&29$% &RPSDULQJ )BWKMDIWGEENJIKRQ ORWKHU GDXJKWHU 0
&KLOG /DQJXDJH 4RDAWRWOSNHREGDQARMDO +RXVHKRO

F df p- YD O XcH

0$1&29% :LONVY /DPEGD
7TRWDO 9HUEDO 8WWHUDQFHYV
SWWHUDQFHYV SHU OLQXWH

([SORUDWRU\ $QDO\VLV

7KH SDWWHUQV RI VLIQLILFDQW EEDD H GDIMHGFRWRSROWDWILL
EDVHG SDUHQWD O \TRIDQ WQ W\ DD & CD DD RKLVD B QUXDQ MW DSSHDUH
E\ JURXS 7KHUHIRUH , FRQGXFWH W DWLWLVF B G\CU DRRPI KRB B
FRHIILFLHQWVY 2O0NRPRQLSQUHQWDXDDKF FEKLDEBOGIN QUPRQJ W
JURXSV RI WKLV VMIX®\H )LDRGH)LIWHH USIVHOMQYWRI J)LVKHUTV
FRUUHODWLRQ FRPSWUENVNRDY DPRIOIDFRBIBPIQD BKDEGHIWD 6SHF
WKH FRPSDULVRQV SUHVHQWHG LQ )LIXUH LQFOXGH WKH W.:
YHUVXV VRQV WKBHKWEHR WHRWQVZ RW &\ B MK BW Y IBUWXYHERHG LQ

WKH UHVXOWY GHERFWNMG HGODMIKWURBR WKHYV XARQ DQG IDWKHU



PRWKHU GDXJKWHU FRPSDULVRQV EHF DX VIH B/AKBWD QKHWRY QR
FRPSDULVRQV RI ER® D UWHWHHHA B O VMDWDBER U\ G QGWEXRW FRQWUR
HUURU WKHUHIRRXO G/ EH U8 WHUERMM R G WIDH VIXIQQILEFDQW G
LH VL[ UG ODKMLRRUFRHIILFLHQWY ZHUH REVHUYHG LQ IDW#
PRWKHU GDXJKWHU YHUVXV PRWKHUBLR® UURWY B VF RRW M/ BI\WWLD
FRXQW EDVHG SDQHQWN H @ B URLKDLEIOH B H Q HVKRIVM® WK A UOG D X J K
PRWKHU VRQ JURXSAR LBLIROO VUL AQ WRHMIWULY 8 FPK IRMGSHUR SR U
ODQJXDJH YDULDEOHYREBR QQIUW KHJ HROHD MWIKG H Q )RQXBU)LJIXUH
&RPSDULVRQV ZLWKJ®RN\NDIWG GLH DMXMHYEWR QZ M HHVBDV PRWKH
JURXSV DQG IDWKH DVBOKUKWRUIJYURXEXY UHVSHEWLYHO\ 2YHL
FRQILUPHG WKDW WKH QDWXUH R| DYIVRHEF QDD IOR DXDDRMRQI\ \B K

DQG FKLOG TXDQWLW\ RI ODQJXDJH GLIIHUV E\ JURXS
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Child with Father versus Mother

3.5

CQ: #Closed-ended questions
i) * 0Q: #Open-ended questions
DI:  #Directives
* DE: #Declaratives
8 s CTVU: Child total verbal utterances
g
E 2.0 4 *
= * * : & ® F-DVsMD
(=]
g ® F-SVsMsS
15 - o .
% * Significant difference
=
3
E 1.0
=
a
0.5 -
0.0 r T T
_—» iCQ oa DI DE CTVU] |0ﬂ DI DE ET\I"Ul |DI DE CTVUl DE Cvu | CTVIJll
/ | | | g I\
7= 4 \ ]\ [ /[ Ee—— ] ==y
=/ \f \f \f \
B\ | ! Y ]
.,  Parenttotal verbal utterances Closed-ended qs Open-endedqs  Directives Declaratives

J)LIXUH &RXQW EDWKIHKGU OV GIW B YMKVRMWUIDWKMKVCPDRXWKHU GDXJKWHU DQG IDWKHU
FRPSDULVRQV



Child Gender versus Parent Gender
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Parent with Daughters versus Sons
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Child with Father versus Mother

3.5 4
CQ: %Closed-ended questions
0Q: %Open-ended questions
0 DI:  %Directives
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J)LIXUH BURSRUWLRQ EDVHG ODQGDXIHKWHYKHUIWXY \WRWWHRB W RMWKGHEUIDWKHU \
FRPSDULVRQV



&+$37(5

',6&866,21

7KH FXUUHQW VW XRG F R P S DAHHY WKHH &5 X BRAVRIIUI DB MVHKUH U V|
PRWKHU GDXJKWHU DQG PRWKHU VRRI R® G DXMHIHWIDD®G T KHOLQONG
RI ODQJXDJH GXUERILMH® YBUEDOH@WHUDFWLRQV 2YHUDOO
VWDWLVWLFDO QHQEFHW ILF TEWQALLW\ DQG TXDOLW\ RI SDUHQ
JURXSV RI WKLV VWRGEG\V YWKRMWLKHNILRERDUTHOY Q@ B € LZDFDIRW QG D PR
IRXU JURXSV LQ WHURD QRW EW L ®RE ONQP X DV HP 1$ WWKKHH[SORUD
DQDO\WHV LQGLFDWHG VRPH VW D@ EV WD EROVDIDVERRQ VL BB @ QY J(
SDUHQWDO TXDQWLW\ DQG TXDOLW\ DQG FKLOGUHQYTV TXDQW
GLVFXVVLRQ LQFOXGLQJ LPSOLFDWHRE&D UBKP D\ BWLRRIIO XDALK
SHUWDLQLQJ WR WKH ILQGLQJV RI WKH FXUUHQW VWXG\

(DUO\ 3DUHQW FKLOG 9HUEDO ,QWHUDFWLRQV

7KH SXUSRVH RI W K HVMWWLVR @ H\DNDRMRU FRIPRSOSIH RW KK LV V
SDUHQWDO TXDQWLW\ DQG TXDOLW\ Rl ODQJXDJH 2Q WKH ED
ZHUH JHQHUDWH GT MHYV WKRIQI\R X U WEREAZ IR DK R/W K HNKHHW W LR Q F
JHQGHU UHODWHG BIQGURW R W G K MG WUIFE}HR IRQ JUWKHDUFK RQ
VRPH UHVHDUFK TSE8RWDR@V\ZHY K BIW X B W LORIY®D K DK3 SRRVE H VL V
UHODWHG WR WK IGNLHHWHQ FDWHMORLID® ODQJXDJH TXDQWLW
DQG FKLOG JHQGHU DUH GLVFXVVHG VHSDUDWHO\ EHORZ
ORWKHUV YHUVXV )DWKHUYV

,Q FRPSDULVRQ ZLWK IDWKHUV PRWKRIUWADOQ WRUMW ZIWXK

SUHVFKRRO DJHG FKLOGUHQ ,Q WHUPRRRIKFDYWHIOHNNOHOHT ¥ B BW!



PRUH FORVHG HQG HCHUXHAMHNLR B[ B 0BWRESH O/ RI QGNP RXHVWLR (
XVH PRUH GLUHFWHYVY B MFGXYLH G \W B B BURQNE ZOWKQWHKH LU FKLC
$OWKRXJK PRWKH U \H [BHGE WIHVE K\ B V&EH R GLHF @/IKBID W XY HY Z LW
FKLOGUHQ QR K\RRWIKIH \GLMJ H AW DREKH GZIDWV KIHH GHUBWHG &RQW
DERYHPHQWLRQHG K\GW W KRH WHR/H W KBDWHNG @R/ SGUHQ® JHQG
GLIIHUHQFHV LA WD DO®GWDX® FXWQ®WI ODQJXDJH

3ULRU VWXGLHV WKDQF KB G QRXR\E KEHLTHD QWGWDWRBURU T
RI ODQJXDJH GLIFMUHE QWRPWXIGH L QKY.F K LRXN\K I VKSIHFW FR QW U
WKH GLITHUHQW MDOWX QG LYW RI WKHHQBHY E\MW BHHQ WKLV C
VWXGLHV LV WKDW PRVW RI WKH UKNWDU AO FG P H/MDOIND Z LPARKV K
SUHVFKRRO DJHG FKLOGUHQ LV PROHQWHKD Q ¥AFD GRIG D G H V 5RL
LY XVK 5RRSQDULQH $GDPV 6 W X F BlIHQ F B FWKKHHHD  V BioY-
VWXGLHV KDYH VXJUE\VSDHG QWG HHF GIEENDHIHO D QY 15® WGHQIW D O HD
ZLWK WKHLU FKLORGHWQD 1 J % LBDISBSUHRDDOO\ EHEFDXVH R
LQ IDPLO\ IXQFWLRQLQJ RYHU WKHLUMFKQ®UGKDDIBWVDIOQ ZHYV
&RXWX  /DYLJIXHXU 7KH UHVXDOQW D QRUJIW R HD W WX BAKVM K P
D JHQHUDO VKLIQJ LUR WKW RD P RWMWHDW 0. QHEDIMBK HE MDD UH Q W V
ODQJXDJH XVH ZLWK WKHLU SUHVFKRRO DJHG FKLOGUHQ

BHFRQG WKH DJH RAIXEKILHO@BA WOV X OX WEMHRVKIHS WQ P W RQ JH G

PRQWKY ZKHUHDVHVRHFXY ®GLIHHS WIOR PRWWXBLMAKEDV HLW
WKDQ PRQWKVY RU PRUH WKDQ PREREZKY &RNHU/ HDBHY HW |
7DPLV /HORQGD %DXWRHDWR &UL 7KH AKHOBWHG I&/LDHUHQFH

WKH FXUUHQW DQGVS B B YWABRPRSKRYIXIBWA RQSWLRU HYLGHQFH W



D PRGHUDWLQJ HNHFM RIQFKD 0B Q YQIHIDGHQF bl M CLIDWSHEEU H Q W D (
ODQJXDJH /HDSHWREGWHFEWLQJ EDEN WR %YURQIHQEUHQQHUTV
FKLOG EHLQVUHMWRWKHVFEHIQRHFRORJLFDO PRGHO KDV WKH SR
GHYHORSPHQW 3BM®LECRZ RO 6 KIUOKRRW I HHUMTI PRW LID WD Q J X L
SDUHQW FKLOG LQWHUDFWLRQV EHFRPH PRUH VLPLODU WKDZ(
7KLUG DVSHFWV Rl MW KQAIFEWR \D @ '® BR6 QLAOH BP\R Q | H
HEFRORJLFDO PRGHOXBIQWR WKHP T B B.@W\ FRK LIDIBUDN BBD O LQW
PDFURV\VWHPY DUH WKH GLVWDO V\\GMIOPD QL® WHKHHV K X\P\IVQV 16 P
LQIOXHQFH FKLOG GHYHORSPHQW W KUR X H{ RRAMKW H PV \ ' MAHRPWA \
DQG PLFURV\VWHPR Q8 HYLL\VE H Q\FKiH | BURKWEK @ L B HV®'D VDI)G YD UL D
SDUHQWDO ODQUXDOHBM +DUWRII5 WKH H[WDQW OLWHU
OLPLWHG DQG ROG PRW E B 0VAHDY GLWE VDHRHG) ¥ ¥ T DWWR | OD Q J X
SHUWDLQLQJ VSHFLILFDOO\ WR LRIVH(BD$FWLRDY FPWWLF D\H DR
$ FRPSDULVRQ EHWZHHQ 5RZG WWHDEMRYUWIS®IW NWIXGHEFH IRU ¢
HWKQLFLW\ UHODWHG GLIIHUHQFRV Q0Q PIRW BH W\ W B Q/GK HDLW KF-
5RZH HW DO H[DPLQG ® @8 WKW K HUKLFKW DREQY HQY BIRT LQWRIRH : K
IDPLOLHV DQG UHSRUNMHGP R\ K HILD/ZL BDHBEAY LD'WWM K HIUW | G DQ G
UHVSHEFWLYHO\ ,Q FRQWUDVW WKH QDODWKIDQ\GDXU KD B Q\D §
PRWKHU GDXJKWHU RXGE P& WKKHHJ PXRENRE QLMD /P GHUREDQ $P+
IDPLOLHV ZHUH DQG UHVSHFWLYHO\
6LPLODUO\ D FRPEDWVMMWRQGD PRRYIHVHW OmP HW D @6 [
7DPLV /HORQGD HW DW6(6 UHDDMHGBWGLIIHUHQFHYV LQ WKH ILQ

VWXGLHV $00 RI VWBKWHWXERHH/P H [F\W BER/QI DX GIRVZ BO6 IDPLC



WKHLU UHVSWEWDLWHRIGWY BQG VXJJHPRWHGEG WWRT & IH UNVXKN QI IDRWK HQ
RI ODQJXDJH 2Q W KH IRRVKWUDIOD QGVB R QAH B MKNDHAG FPRRUH W K L
WKHLU SULPDULO\ PLGGOH FODVV WRVSIOHU 7K 1B RE VY Bl W K H G ML
GXULQJ HDUO\ YHUWVHEB®\ @\RHLHD K& RDNIFOWRVO RK IBHK VXSSRU
ILQGLQJV RI VHYHHW DD JSSULBUW W EBMOH\ +RIF*LQVEHUJ
WKDW KDG VXJIJHVWHG GLIIHUHQFHV LQ SDUHQWDO ODQJXDJI
&RQVHTXHQWO\ L& \WEDWE K KH HNODEA \WD VRK PIRWKOIDQ XD I H |
IDPLOLHV LV PRUH VLPLODU WR H LK RW K$HOUNVW R R DK LRIR ALKEHGIO
IDWKHUVY ODQJXDJH XVH PLJKW EH IDPRICQBIY WRVHIDAKL R &/ KH \
PRWKHU FKLOG DQRBXIDWKG WRKLEDXRUWQRI WKAGILOBESIV RI !
/HHFK DQG &DEUHLWDVSUHD®KHBVEL®G LBDWHIHG D UH@W VY TXDC
TXDOLW\ RI ODQJXDJHVING SHIKEY QDR QDWK IR EXUUHQW VWXG\ )
IDWKHUVY DQG PR\REBHQVHMQGX-REANHMWLRQV GXULQJ SDUHQW
WKLV VWXG\ UDQJHG IWHRPSHFWLYG BN VKLYHNWANGW®&DW WKH U
LQ SDUHQWDO ODQIQGJAKLW ) RMDEWBEPBOHW SRWRIEO\ GXH W
HQYLURQPHQWD OQLEXIE XBIR¥SW XIXEKLD VHF KD RPW WDARRR)HDJID Q\
*DUUHWW 3HWHUV :LOORXJKE\ O0LOOV .RRQFH

JRXUWK WKH G IRSHWHDQAR QQ OVE& B MOQLIMW. RQ O UMMV P T
DQG TXDOLW\ Rl ODQJXDJH LQ WKPLBKWUKDWH V\@ XGX D@ S U
ZKLFK ZDV D SRVVLEQO/IHWS B O WRVQER® M@ DO\WPW 5HVHDUFKHL
GHILQHG PHDVXUHYWIWS DJGI® WRODALMD PIPERXQWKBIMWVDON TXI|
GLUHEFWLYHV D@GVGHNFHOD®DGWL YHYH Q& LDD\ R QDIORZ ®HSDUW L F)

YDULDEOH ZDV PHOWXUYBG L WK AV RRQODFRAIUH W/PBOHUHSRUWHG V



RSHUDWLRQDO GRIQL\QLWL®RHRF ABNYRWOR O \RWKIH) SRYJ D GLI
EHWZHHQ PRWKHUVY DQG IDWKHUVI QEBEBUERWTXE VR MR &
WKH HITHFW $GGLWLRQDOO\ WKH\WRK® & DK D W RGHHU R SH.QD V
GLIIHUHQFHV LQ PEBWKRAXNQ VDIQWG\ IRDIWKBHEHDUHR CH3/ SWKHVH 1L
VHHP WR EH WUXH

)LQDOO\ WKH LQWHUDF\BLYELFROMI[XY WULDGLF DOVR
ZD\ PRWKHUV DQ GKIDWKKIH U VS WIDDORK REBW QB MWG G KIQOBDHIRXV S
VWXGLHY PRWKHUV DQG IDWKH UV (IUH RRUH XALHP LZQ BMK VDK W H!
FKLOGUHQ LQ G\DG LLF) WL WIXIDG\LLIFR ZHWWOM K /R RHQW DI J *ROLQ
$PHV $V %LQJKIZP WW OGDG\ISGFVBRIWHDMW IXQGDPHQWDOO
IURP HDFK RWKHU VXFK WKDW HD KK S B DML RESSTRIRVWE K CHY 8 H)F \
WULDGLF VLW X DMPLROQ \G \ ©OPZH. ¥ M UD QNRFO A LZ K MQ SEOROW 0 SDUH QW'
DUH LQOWHUDFWL@RIDMNRIBWHERQIHPBDBOMUH LWKLY D SRVVLE
WKH DEVHQFH RI GUH LMIHDHFBWXIVQI BNOWGHR YV T XPDQWL WL ODQJX
UHSRUWHG LQ W KN FRXH WEWVKW XDODBQW FERWXGH RWBUDFWLF

&XPXODWLYHO\ W KHH HPKIUGUHHADRM Y WRKRMWKA-R BE L @ H GV WIXVB K H \
VXJIJHVWV LQFRQVLVWHQW ILQGLQE\GLQHUHQFEW R IL Q DSIHLHD W/
DQG RU TXDOLW)\ RIDOUDQ BOUHQGX BE/QDGH & \IDVGH B CFRRQIVRH [WV  H
%LQJKDP HW DO 0D LRFIRWKDEHWBRZH HW DO 7DPLV /HOF

$OWKRXJK LW LV D SRVVLER®LWP MKHIGHWRDEN DELOMHW R \
FHUWDLQ FODLP WHUQ WP®L/OH WQKH \DKILG SDWHUQDO UROHV EHL

SDUHQWD O LOWMXQWXMHIHU AKLOGUHQ



'DXJKWHUV YHUVXV 6RQV

2Q WKH EDVLV RI SWKIR U XDLOMHWDXRUUSHY DIV QI B B FOVMHEI W R
KLIKHVW LQ WKH PRRUWXSH U QG DVXHIKAWHRI SDUHQWDO TXHVWLRQV
QXPEHU SURSRUWL®R @ XXH VAOIRRVGNG ZHQUGEHWKHF WRIVG KMR B X J K W
PRWKHU VRQ JURXS\DXPE 8 UVKHRISIRIKBNEIT RH \RBHRQNWQZHUH H|
EH LQ WKH IDWKH UDQRWQ BIUSDVE H GVAZAIDW PRWKHUV ZRXOG XVH
GDXJKWHUV EXW PRWHK GHKEIDIDU U R/QHYBIY RIZHOMHWH @ I\ W K H V H
ZKLFK JURXS ZRXOG X® GH PHRFWL 8 B U YIEYEGF R X 033 E 6 DIWHIMA U D W |
WKH ODFN Rl UHVEIDQFXDRE 7D WK HWHUI XIVG\DRQ W WHUH UH V X O W
FXUUHQW VWXG\ G\LBI ARV \KXSBREWVDAHGWILIRHHGIQERYH DV
JHQGHU UHODWH G RXQ 1 U@ QGFLHWK BRVRIR WKH U X D @WIGWMDD QG RU
ODQJXDJH ZLWHKRWRHLIHSUFHKL OGUHQ

$OWKRXJK OLPLWHG ISQUG REDWHGH B W RHHI)WHH FHX/DIQW § W\ D C
TXDOLW\ RI ODQJRQYHYHIUW K W& B K BAKSAFWW RD WIKRXFXDUHQW \
YDU\ IURP SULRV DWHD LFHV K\@ MIXYWHK AR @ WAL BXUWHHQGY WIRO 1L QG
WKH PRVW LPSR U W DD \& LWIKIH i) ® RBHDIWHFKH @ K HIWH V@ ISQU HQW D C
WKHLU GDXJKWHUXVDGGRORPORWICHI VRRQO\ L H &KHUU\ /HZ]
1HOVRQ /JHDSHU HW DO ) XWRMHK HHUZP R WK GWIKY W BB R/ U
ERWK PRWKHUV D Q@Y HDWWKLH DW L R QW KM ERLUAD WY @®O0G H J
6WRFNGDOH OF/DXJKOLQ B6FKXWP\ MXWWWH WKH WLRPGHV & D X
EHWZHHQ WKLV VWXGLH\WQBLWKW EDYRUOWE WR WKH GLITHUHQ

*LONHUVRQ DQG 5LFXPWIBE WKH RRQEXREW KD WHHEHD@WQ\H G

PRWKHUVY DQG IDWKHUVY WDON ZLWK WKHLU VRQV YHUVXV G



ILQGLQJV WKH\ UHSRURN HZD WKOMH®G RYWKD ION N & PRWUH RZHY HU
VDPSOH RI WKHLU VWXG\ GLITHUH® Il RROR WK XS HFD WW\KW XI5
FKLOGUHQ L@GLOINKDWREY DDQJIJHG IQWRWIR MRRP SIKU K @&/ WRR W
UDQJH RI PRQWKY FRUOCSDUHNMLERSWRH FXUUHQW VWXG\ (Y
FKLOG JHQGHU UHD@WRW® KHUMIUBRB BXYDIHF REGBMFIWHE ZLWK
ROG FKLOGUHQ HIHOWR®DUILHXEHUU\ )HEWKHUPRUH IURP V
PHWD DQDO\VLV /HKPHU UHVB FDLON H @V XVGKHD R | W\KKHH PHDIJIREW VL] H |
GLIIHUHQFHV LQLMRWIKICURY TXDOWW\ RI ODQJXDJH GXULQJ SI
VLIJQLILFDQWO\ ODUJHU IRU FKLOGKHIHR IRMWAHIOG UHQ ERIGWI K
PRQWKV RI DJH K\H DUSHSWHXODUAVWRK DWMKOAL FX Z U W W HVDVBXI®\ HW D O
ILQGLQJ PLQLPDO LQFLGHQFHV RI ERLPORBWKHUG/H UOD IO B BVHG XC
SUHVFKRROHUV L HLYHQ\MIXHRID GNPIO DWLYWH DLRREVVLELOLW
JHQGHU UHODWHG GLIIHUHQFHV LQGW K B STSXHDIQUVR /K HR F R ROV
UHDFKHG PRQWKV RI DJH %DVHG RQ WKH GLIIHUHQFHYV UH(
LQ *LONHUVRQ DQG 5LFKDUGYV WKHRZBIFNH WP LWKW ER VGHQH HRU
IDWKHUV LV VWLOO WRR OLPLWHGI@RHPDNH DQ\ VXFK FODLP
'"HVSLWH EHLQJ UHEHQWNWHKWROHD ® G YT R R WGEH X0 0\
FRPSDUHG ZLW KX &\KHHPDXWHIQIO W\ RHLIKK PLLOGWH BV RPLGOIG L QI
UHODWHG WRQV®&H YHE®XRDWKH PRWHKMHUGA LOARBXGHG DR W KHY H
LQIRUPDWLRQ U H-O®AFDE MR IDWKHEVRRUER®HUR WKKHIV T HG X
IRU WKH IXO® VDPSRHWEKH VW X G D PZKMHH HDW B WHKWAUIV WD QS PF
ZLWK WKHLU VRQV YHUVXV7&BXNHKRWH VLIMDVYV GLIILEXOW WR G

PRWKHUV ZLWK DQ KGXK DNWKRKO RYVHEX®@REZ FUHKLY SDUWLEF?



$GGLWLRQDOO\ WKH DXWKRUV SURWLRQG BR RWWHKQ IGFH AR J W
OHYHO HWF UHJDUGLQJ SDUWL P SDGMVPRIUW KGH. M IWRXGO W Z\K E
UHVXOWYV RI WK HXW VMWX\E\VINXGEGWKHWK QR VXEVWDQWLDO LQI
SDUWLFLSDQW TV DGFHWPHRUUDE KE ¥ AKRRKTLOGN UMR Q@ \D G Gl BLLF X O W
FODLP UHODWHG WR @ W KHU HQRH\Q PWQ\B PWKRMH) RIWXKIGH FX U UH
,QWHUHVWLQJOKDSUSEHAR®GQDOWO\ VXJIHVWHG WKDW |
GDXJKWHUV KRZHYWUR b YHRQV WHKBY BHTE@D ) W Q WA KRLIVOMDWPX G\ Z H U
LQ WKH PRWKHU VBBDIJ R WSW HUDWQ BEWH S H U XL QY KW B WK |
PRWKHU GDXJKW HLE DORXS WMRWQPHWHSHU PLQWWHDQF
)XUWKHUPRUH LQIWMNDRPWRW\RW OHOWKDVY KVZ GWKIKRMHUY WK
WKH FXUUHQW VWK GL &K UWMKGIRWH QR DO RU FHDWEGEY V R $V RS
WR *LONHUVRQ DQG 5LFKDUGVY ILQWVQZL RIKKVR KN UNSKIDW HALD
WKH UDZ PHDQV IRW\ RW ODQV K IF XD @ @Whi KD EMH B QRUZLWK GD>
YHUEDO XWWHUDQFHYV XWWHUDQFHV SHU PLQXWH \
YHUEDO XWWHUDQFHY SHU PLQWWHD 7 KW UMKIHY &L IS R U M QE
LQ WKH ZD\V WKDW DPRXQW RI SDURIQWRG LW PN ZONV RBIDN U
WR WKH GLIIHU QWK BOUIPEI®IDQDYD,O\VLY /HDSHU HW DO
ZDV VLIQLILFDQWHIYGIBUGH IUH B H CRIBRAK QY RR WHDHONW £ KHQ LW Z
PHDVXUHG WKUR X JKWHRWOIDQZ\W K G XK BX PHI\YDQROHRIIJWK R1 X
*LONHUVRQ DQG 5LFKDUGY PHDVXUHG SDUHQWDO DPRXQW RI
WKH FXUUHQW VWXGHQ\ B BB RX QM R/ B/DD RMWNBYHHHHDUEDHY X Q
RI XWWHUDQFH EHLQJ VHDR®G QRHVHRIMEX R SHHBN KVH WKLV V

IRFXVHG SULPDULODRRHW\BR R IQRWRIHAUKIVZ RQURRGWHID DO SUHVF L



XQLW RI VHQWH Q FH 5 KQD WHRV X/AHKOWKKIDAH 8 K QBW MW)QG\ FRX O C
ZRUGV RU ZRUBY RYMMRPRWHPGHSNQGXDO® R& RVEKMVLWBONL (
FKRLFH RI PHDVXUWAMQGWRHJI K WU KB YOWHGQW K H UIKDUHWIHD. RI OL
SDUHQWY ZKR KDG ORWQHB G WGIRWWHRD KNW SKUDVHYV

$V /HDSHU HW DO Q WKHIHS RHWD D ROMVRY WRK D QMR PL.
KDYH LQIOXHQFHG WKH UHVXOWYV @R IVWXHUDXQ VWXW L\HW X G\ J 5t

/HDSHU /HYH 6WUDVVHU 6FKDRPW)] VHPLRPRDOXHPMWHLH G
VHVVLRQ WKDW HPISRWR\HGFDHQ ERW KVPH B W DQGI DREDOHV Y] KR
IRXQG WKDW WKH UIWQ G B UOWNSHG CRED LY FWQWEBKNWY IWKH VH
SOD\ VHVVLRQV W ®XGN K BN WHFRW QMG WDAW SHKFHWK IHO IBKILHD G F D |
ZLWK D JHQGHU QB®WUDBAXWR\ BUH R SRUXGHG \GKPIYQLVKHG J
W\SLFDO EHKDHQWVY Z® FSB O DX SIHPAVY LWQH®WR SDUHQWY DQG
FRPSDUHG WR ZKHQUSDDH QW | BKIHOW RS B/IRRN RHUR\ RURYLGHG
$GGLWLRQDOO\ /DQYHUYV VXJJHVWHG WKDW D VWXG\ GH
VHVVLRQ LQ D QDWKUKW HiQ PIRWRHQ FEHMPRWY D EDW LIRU SMUHQWV T .
ODQJXDJH RUQEGIKIKY RU WKHVH XUWRUSIRD\GLEXQIN W.KAD WVWIK H C
FROOHFWLRQ LQ QIOKFRBHE QW W WKE MG VW\R VBK DI\W UHEFHV L Q
IDWKHUVY HDUO\ VSHHFK ZLWK VRQV YHUVXV GDXJKWHUYV

)LQDOO\ HYLGHQBEN ERGQEDWEVIWKDROGHU WKHLU OLQ.
+XWWHQORFKHU MW DIKXKW | XUWHKHS DBLOXWEQ FMHRWHICHIFLW ODQ
WKHLU SDUHQWV G5 XHUED S LLQMHNY B RWDHRIQN P LHRWHEH ZK\ WKF
SULRU VWXGLHV DVKID@WI RKQG HK IUMH®E \S B G HELWIDIQ HE B W L W\

RI ODQJXDJH ZLWK WKHLU FKLOGUHQHDQYNOKIGBIIH FIKQ MGKUHHLQ U



VWXGLHV &RPSDUMWVAKIHIG UBQVWKH RKOARGKMI RU BERYH LW LV
WKDW WKH FKLOG SDUHQW JHQ G HMOW WO RW 8 G DG PID MUHF QDI J IX
WKHLU FKLOGUHQ GLPLQLVK ,Q WKHLU ELRHFRORJLFDO PRGH
ORUULYV SURSRVHG WKDW KXPDQ \&HY SBRSRE PW G-LY R O/NSH
6XSSRUWLQJ WKLVWHXDWL RWK HL K VKB BMYH U RS EQJREKLOG PD
WKLV FDVH FDQRIQPDXOHRFERFWKKY K LG G WG\UEDOHIQWWHUDFWLR
AXDQWLW)\ Rl &KLOG /DQJXDJH

7KH VHFRQG UHVHBIW K WXBYV\WR R 8 DRING KWKHHU | DY WIKB UV F
PRWKHU GDXJKWWRIQ DQRBXSRMWKMBGDXIJKWHUVYT YHUVXV VRQVT
RQ SULRU ILQGLQJ\QVGEIIPLBEOMHIG/ VE B/BHOLINPRRUKHH B VWIKQ WKH F
KRZHYHU WKH UBSROIMW VBHIGY QKR SRV B ISWIHVQ 1,0 TWBIQW LW\ R C
QRW GLIIHU DPRQJ WWKKHL VRXW XIJG\R REHARRMHG. HRQFHHQ GHU UH O
GLIIHUHQFHV LQ IFKHL ®RG ODQPX OO X-D\E VWLK W KHILG) SIKHHGI IRUH L
LPSRUWDQW WROQSDQYW RIXWKMKHX RSBQW WWKXB\ZDWE& WRKH HDL
OLWHUDWXUH 7RL&LWHFKXW VR R 5 B\ VIKGIW\D AVDR BIVLWY KDXHQFH G
GLIITHUHQW L D\WKIH FXIUQHQRI VW X G\

$OWKRXJK YDULR X VDWYHHV U B SR K WG GULENHIKE Q BHERLQY Y H U
DELOLWLHYV WKL VHPIRIK WKQ RS EHMMIVE XWIXH HDUO\ SDUHQW Fk
LQWHUDFWLRQV DURP\WRKHRU PNWG GPHWK HDSHBERMFOXGHG \
PDJQLWXGH RI WKHHRIGHEW MDIPWRG GLIIHUHQFHV LQ FKLOGU
DOPRVW QHJOLJLECH. U) DO OKNWIPVRKUHK BMA VRVUHHED AHOD WQWE R\V { D
TXDQWLW\ RI ODQJXD MKRD\JEWFRELEMH QIYHELMKHLU LQYHVW

UHYHDOHG WKDWONWNWYVYBUWKIERU HRNV GXULQU WKWHIL U¥KML W K



OLNHO\ ZK\ VHYHUDO RWKHU VW X G LHW WEDHW WIS RIMDHE H B @
ODQJXDJH GHYHORSPHQW SULPDULORHMDMIALQGHG FEQGEUMQRE)
+XWWHQORFKHU HW DO
/JRRNLQJ WKURXJK WEBHDHMW R % U DYRHIFXDRI IERWK SDU
DQG FKLOGUHQ PIRK\WEWM 0. QG DYRIQHDGHYF b M OLMWAHA GG UHQ
ODQJXDJH ZLWK WK HDW KHRWWK HQ WV B )37 RWD ¥ PR WKHKGA DQG 1D
QRW GLIIHU LQ WHUPV Rl WKHLU @ X DYQHWMX WR3 BEKDIG GXHIIH ZZH (W
YHU\ OLNHO\ EHL@XHHHDFFRQ@OM YRH WHIFRX OB LIRQY WRBUXDJIH X
WR PRWKHUVY DQ®\IRWRBQVEDTXDQVW\LRGOBEQIXDI¥DRW PHDV X
WKURXJK WRWDO @8 UEDWHUDVWHHD GFHHN PLQXWH YDULHG ODU
EHWZHHQ WKH IRXUGIURKBW RV WIHQGH @8 X EHWIZHHQ FKLOG U
WKDQ WKHLU JHQGHU RU WKHLU SHHMN @ @ WK QGOINQIKDH HI U |
,W LV LPSRUWD QWRW R JHRG\RDOG/H VDWE\® H/ W X B/\K HZ IEIXFKU HQ F (
SULPDULO\ $I1ULFD Q6% PHRILLGFIDHY O R L EWHK H QUM X DWHW L(QL G HQ F +
+XWWHQORFKHU H® ®©@ DV D VHBRUREDRI W KSIUHGULHEQ TV OD QJ X
PRQWKYV RI DJH $W WKH VDPH WGRHHU WR H\HGD G/ IQIRM | LIFD® W
FKLOGUHQTV ODQJXBDVH 7&XWIHQ R UMK RMB FMIQDEH VDR/W VLPLODUL
\HDU ROG VRQVY DQW LGADXR K &/ B Q ¥ RWKOA UW KD Y& HDW RHUV PLJ
IXQFWLRQ RI WKHQWRV KM HG 16FR 6 RELY B QWK AW MHMISODQ GRHV
QHFHVVDULO\ PHDQ JRRG HVSHFLDH &D ¥ H RGO W H® B 16 KUIRHUC
GLIIHUHQFHV LQ ERWXGYBHOHMYW\DIQDRBIA EHKDYLRU H J +DU
&RPSDUHG WR SDUHQWYV L KIQJIORUZ H6(66I(B PIDPILOVY. HY |

UHSRUWHG WR XVHWRGH YGFHUMHFWRHBEEXOQRG SWRGXFH OHVV C



HOLFLWLQJ VSHHFK ZLWK WKHLU FKLOGUHQ +DUW 5LVOH\
'HNKLQHW  =HHG\N WO\ 6KKELMHITXH@DIRQ OIRPH B IBNBQ UHFHLY
H[SRVXUH WR ULFK OB YXDGN DDEOFGEDWIHD RXILVWLE VNL

&RQVLGHULQJ W KOV ® R HSDAH WHRHDWHE 2HB K S FoXLQIGI U Q
TXDQWLW\ TXDW LOWM\QR X BIDW HRRJ FXDIHE OW YHHPY WKDW WKH U
FXUUHQW VWXG\ VXSBRUNWGHIWGMIPLODULWLHY K\SRWKHVLVY
IHPDOHV DUH PRWKHRWLIRH O DMK V@ EDIFOA UH QWK L DD WREXDQHG U
6(6 JHQGHU GRHV QRW VHHP WR EW{DTXRRWHNWR DQOBUR D W XBQ
FKLOGUHQYTV TXDQWLW\ Rl ODQJXDJH

([SORUDWRU\ )LQGLQJV

%DVHG RQ REVHUY DG ER @D LLLARVH SRUKBOLND DXQIEQ MKLLVD C
TXDQWLW\ RI ODQJXDDRIUDWRQGXEWEG/HSE E WHYWYV WR FRP!
FRUUHODWLRQ FRKHILFEXH QW R XBPRW X GK HoFFDXMEW VSH , HUU
FRQWUROOHG LQ WKLYW QHROLQMWHUSWHW LWVPISIR WMDY XOWYV ED XV
WKH GLVFXVVLR{SORODWR G\ WIRQWXE IJMKHQWKUHVYRKSY RI WKL
GLIIHUHG ZLWK UHVSHFW WR ZKHWKHUQELYD TXDWW EWUTKDO!
FKLOGUHQTV TXPDMMLIHUH ODIQLILFDQW

2YHUDOO PRUH VIH®MAH VFD® \&RMIU WY DAHLLRD RFEERH ULYFHL G Q Q
SURSRUWLRQ EDVRZQDMBEOWHY YPRKHFEQHYLIPREQWRGIMIHUHQ
FRUUHODWLRQV ZHRPSPRENIQU YWIGHZ KORBRKAKHVUROR Y R WRKGS ., Q F
IRU SURSRUWLRQ EWVRIGWKPDWDL ¥ GIVRIGFIRAW & LA RHUHHIAHW ZHUH F
EHWZHHQ WKH | DWRW KHWR @ DIXQ & W\HKWM 1) R WS R Q7 RLYKGLEH EHF I

YDULDWLRQ LQ OKHQBNKRMESINFPEWH ERIQOVNWRB FRXQW EDVHG



ZDV LQ SURSRUWLWRQ7EB VAR Y B O DRVELGEDK LIQWM KHDIQ®Y R R W K H U
ZHUH PRVW VLPLO ZK MR WO Kc R WKBIE RCH RY ISFOQ\NH @ WFBEQ O R Z H
2Q WKH RWKHU KRQ ® QW& KIH WKW KHEDBXWHKWHU BERWSYLRDODU F
ZKHQ WKH PHDVXUH S DRJHMDAQ OMIG A RNOG GHSURISBH VWHDQ D 00\

7KH UHVXOWYV U H @/DFRHUG) MVARD WLLIFOQOY LTBEDIDAM IHVD\ TIXDIOQ W D D
FKLOGUHQTV TXDQUHLIWQ RIL QB @LNDEIHEIDL R D UWWR/HDQ FKV D O
&ULVWRIDUR 7DPLV fREZR®BD H[WHQCGLAMGLWEW SWKIRUVWXG\
FRPSDUHG WKH P D JQKVKIGW KIHY/G \F\R U B &Y ® Bl W LRIV W R QJ D W
PRWKHU GDXJKWRIQ IURX PR WIKRHWDVO R | GGROW H@W DIV S H BWP D W |
ZHUH DVVRFLDW WGTXDWK EWL GRG OHD@W K B JBIH W ROWR YWHXW JHV W H
SDWWHUQ Rl FRUUHODWLRQV EHWZHHQ DVSHFWV RI SDUHQW
TXDQWLW\ RI ODQJIJRRUHIDRREOV RIKW WLIKD WW XFRXOIGY BAW ILQG
UHVHDUFK Q& YWKWHWL V B RHEH D WSLDRUH @ WDERS THXD@MW MWW R1 ODQJIXDJ
WKHLU SUHVFKRRWK B JHQ GLKQLI/G R @ K\ R PHWXRSY FSQ R YV LIKW V|
IDWKHUVY DQG RRMWBHH \ZIL W B WOK HVH CAK MOKGHWVHHQU BU KB WYV KLJ
GLIITHUHQW SUDJP DWWMD OH D VG WXD/KR HOB/BARHR MOKMHK ZIOWW KH R X L
WKLV VWXG\ DQG KRZ WKHVH DV V RFHW KHIR QWX KHUIH 9D WRHWG HD F
GLIIHUHQFHV LQ WHHPFW®R R UHD D @/ LLRBRPIW HR @ LRV KPLRU JUR XS G
HVSHFLDOO\ GXH IMRNW K® DEWHMHNBR QWRRWKHU GDXJKWHU D
VRQ JURXSV IR )6 & SDW QW DXODDH PHDVXUHYV

/HQGLQJ VXSSRUW WIR/ % UR QHHF @ DRK BIRIHOHR 8 G RIOD WRU\ 1L (
KLIKOLJKW WKH EAWGR U HEBE\Y DR SIED & \DSHHY B DEFSMHIDRQN W KD \B S D L

DQG FKLOGUHQ QRW RQO\ LQIOXHQFH HDFK RWKHUYTV ODQJXE



JURXS )RU H[DPSORR UK BEWNLROL BMVRBIRIWQ/ SRQBIWW XODJH R
HQGHG TXHVWLRQV DQG FKLOGUHG®BY XDWNVWILIGQ FHR/D KU RRQ @\
PRWKHU VRQ JURXSKH Y LZG+D 8 S U HDHER RIK S D GHQIVMIIX IDJH P HD V X
IDWKHU GDXJKW HW K HWXDHUI KWE UP RRSVP R W KIHU S\RR/QY LJEJOH W
LQWHUDFWLRQ EHWZAHHQI 8 R AR FH D\GDHFHS QY WISFHALWLLR Q VS HF W
SDUHQWDO DQG RKH®WX MWD QLM KINISHTBWAK B@E& FKLOGUHQ KDG I
PXWXDO SDUWLFLSDXWILR Q0D WHWVILGIR\WDISHI\G Z B UWAKY.V VW X C
IXUWKHU VXJIHVWYV VoKW HLQVRKH.DEG BENGWDRENSLKIW V W D O N
6WXG\ /LPLWDWLRQV
$OWKRXJK WKLV VWXGK BQ RIYLIGH YH DA RKKCOG Ot HSLDED O

LQWHUDFWLRQV WKHUH DUH VRPH @LRHWEBW LR QWY GHLD W FD B B
PRVW QDWXUDOLVWLF HDUO\ IDW KU CFX SR WWHRZE B @ HD QRVH W B

PLQXWH SOD\ VHV ¥DR@ RMR EHYFHHUWDLQ WKDW WKH YLGHRW
UHSUHVHQWHG VOKH) DXDN K UXDWH GRD LADR W K US PKIIHIQGNMNH Q Q GKH I D F
SDUHQWY DQG FKLRIGWKR YH®HRDEZDMPHHURW K MWKH LORARRHQFHG
EHKDYLRU LQ VRPRS DB\ VW KRIUSKHHDV HQ PH URD RLKIHK W LIGDHYRH FF D X V/ +
PRWKHUV DQG |D®KHWRW M R UH IOW KNG & YADKQW KAHKLH YFIKG R W D S H G
+RZHYHU GHVSLWH BWKIH N QYR BERG/IH RER VE DZBDQW\WRZMWKH VSt
IHDWXUHV RI OD QXD B HWVKDHG ,LIDREVHUYLQJ WKHUHIRUH H
ZHUH PRGLI\LKQDYWRH LLQEMH DU WA KREDHEON SQDEOH WR DOWH L
ODQJXDJH LQ HDFK DQG HYHU\ DV SBI\F WH \$\GLCRIAE. R@ BRKAG/ X MK
UHSUHVHQWHG D SUAR [RKRIOKEDYION ED® B DMH B (BF MDIPRQY HV LW |

WR FDSWXUH WKHK W8WURAHYNVW B 8 HRR BWRIDOAH WIKIHV RWKHU PHW



YDULRXV RWKHU WM WBDLVF WHKW\R X DRYGE\L BRH BB IREQY\W IPKDW G LQ W
ZKHUH D UHVHD UBRKWH H W BRI \GKQW O JSW KM MHRH/ RR @ WKLUG ¢
WKH URRP FDQ DO QRVH @RRX BR 1B GBIE DYR FOW VDR U MRKYHHLW L Q
REVHUYDWLRQVQ QRIW HIRUE B FIN \D @ BWILHRSD DV WWKKHH L © BV®! BIRF Z L W
YLGHRWDSHYV 7K H U H FOUFHV (D ONDRARKUREEGDHRUAY BRVRVR Q &/ HZL W K R X W
SDUW\ SUHVHQW S R@/R\DHUL BVGROD >SW R &/H F DDMDLAR Q LLIFK WV KLV Ut

,QYHVWLJIDWLQJ GHMHORS BSIHDQWR® FKDLOG G\DGV ZDV QR\
VWXG\ WKHUHIRUH PXOWLSOH YL®WRWHDTSHW NEVYRRBYHRY H
RQO\ RQH REVHUYDWLRWHRVLRPL O N \® EBIXRION \WORK DGG& V. WR WK
RI WKLV VWXG\ (VSHFLDOO\ EHFDERH GHCH LSO SD YWY FL DY W\
KRPH HQYLURQPHQRUH QWX R RIHRRNIRGHBDD RBRYM § DW X U
RI SDUHQW FKLOMGLRBUEDD LSDVWAUBHSHORHVX VRIS WRYWKH FDPH
KDYH KHOSHG DQ\ KR WHYW HHD ER U CBBD ZLR R ¥ VIHELRNMHG BVR EH OF
RYHU WLPH $GGLWLRQDOO\ RQH VHMSVLHRH B KW QK B/LE H G/XX
EHKDYLRU )RU H[DP SWKHI EIQLR GHZ BEIDW KHDO L @K LWFIKGZWYK HY LG H G
YLGHRWDSH DQG FRIGOBRKIKY W K IO CSSHIM W WFTX/ODQ GF WIKQAG TV O
EHKDYLRU GXULQMHWWKIDRW RHOINSKRNIKOPD Y\HWY PR MMK\H UHVFK
WKH FKLOG ZDV Q R\ M HMDOLVD 1D R MOIDKRIE HIRLQWHYHDBRQV  V XF
UHVFKHGXOLQJ ZQVWH®RW\ YRVFKLEQWND DR VEWHD IMRWRMAKX FK D \
EHLQJ DEOH WR FRPH DW DQRWKHU WLPH

6RPH IDWKHU SBUW VP SGQWHWSRYWHG WKDW DOWKRXJK W
ZLWK WKHP WKH\ RZRQ\M DLRWV UZLWY 0 IXKHV K LI WBKRHPWHVRIDW K HU 1L J

UHSRUWHG WKH L UUDQN¥IRYHHOL (K IDJ Kk RKBFSUSDDQUI M 1 GAKY BDUWAHH @Y EH L Q.



HQUROOHG DW WKHIUNVHWY & DBW D' H W HDBER RA GLUDH® RH) G R BIXRO D W L F
RI WKHVH FKLOGURQ RMHUHGS RY WLEWDHHRG BWMKBIURD SIUNR R WKH |
LQFRPH E\ YLUWXH RI OLYLQJ ZL\WXWNCKWW LW K H HUL B RAMKKHHLULY O
UHODWLYHO\ KLIKHAHDQ®D PMOL DGERRMIK Y R IL @R PMHKHOHY D W H
RI WKHVH IDWKHBYX PQIJKRFKBWMH ZELOXHQFHG WKHLU ODQJXD.
SOD\ VHVVLRORZBY B OVRK I$ 12X OW129R DPRWKHU GDXJKWHU
IDWKHU VRQ PRWKHU GDXJKWHU DQG PRWKHU VRQ JURXSV |
GLIIHUHQFHV HYHQ DIWHU FRQW URWH LW IRRKDYDW HQ WIXQ V. @
UHVWULFWHG VDPSOB VRKHWR EK UCLGY BRI YK MUK HQFRRFK OHYHO
IDWKHUV IDWKHU ILJXUHV GLG QRGN LQIOXHQFH WKH UHVXOW!

,QVWHDG RI| REVHUWU®DIGQZ LWKHKV I PRIU BRMKIH PR W® & H SIHIGS H Q'
RI IDWKHU GDXJKVRRMUK HID V& KU KWRHU ZRD\OHG HP[RW KBIHWGY RQ WKH F
VWXG\ ZKLFK FLORQREBOWERRKXUW DVWQLLY GHRYQGHGQW RDIR SR ZH U
VWDWLVWLFDO [E® DEHWKAM UL W P IREKW UYH ODQJXDJH EHKDYLR
WKH VDPH FKLOG 6SHFLILFDOO\ WHKUIFN ZRRX® @ S EH B DUXR/GHI L
ZD\V PRWKHUV DQW®& DLWHKHWDYGHIGUYFHRROF H[DPSOH LW LV SRVVL
DQG IDWKHUV FRPSO® PMHIQHN H DDKQ RWDKHHUX WIXK1HD GUWR 7DPLV

DQG , KDSSHQHG WR YLGHRWDSH SDUHQWYVY ZKR ZHUH HL)
FKLOGUHQ LQ WK® WKDGL VK HW XRWHGVWKWDLYHGER WQWRDWLRQ |
IHDVLEOH IRU | XRXIIHU W WPHRGL K UWERLVE KLHQUW FHKULDOFGV WRIQW W R W K
G\DGLF VLWXDW ILLR\WQ ¥R X@ & REGIWRIFDU/HN BIGD DPH Q L HYJZWW K VD P H
DQG GDXJKWHUV WRDORPIDDKHPR WK OVMARHILDFWYZ R FK ZQBUHQ R

JHQGHUV



7KH PDMRULW\ RW MACH DRWK/HILQ S\VD KIHH ¥ X G H & W WKV W& H FRRK
WKH PRWKHU PRWRKUOIG J XRHE HRY HUKGH HR| LVOKW KEHK PR W KHU G D>
JURXS DQG RI WKH PRMWXGWHQRIQPWRIXG\ QILYWKG WSKIHLL U PR W K
GLIIHUHQFH EHW ZHHU | 5 VKW UF D © BORIRMIVEIGRQWRR W K HVOV W X G
SDUWLFXODU WKLV GLVWLQFWLRRI BRKH & RAUDUWHO BRWQIRX QR E
$OWKRXJK FKDOOHQRUBJEW R DUHFHIGHWR. BB BQ BRVHSDUDWHG
PRWKHUV FDQ SURMLK R IDHDH\® W S D) USALFMRFIM. QG DRW H (6 IDPL(

$QRWKHU OLPLWDWLRQ RI WKLV VIWWGEY H B \K V& [DWE WR B GP |
GHILQLWLRQ WKDW LQFOXGHG PXOWLSIOIS GSDQ B\YWD@V VISRPFX
FRPPHQWY RQ D FKLOGYV DFWLRQVZKHUDHIW V$ UQKILEDQWR G R
EHWZHHQ SDUHQWDO GHFODUDWL YHVZHQG RENHELYHGT M QT WIKG
VDPSOH DQG LQ VRIPH JIHOGHU M8 HRAVGGIRWHA IBRIMYVH. Z@&H P VSHF L
DVSHFW V RI |DW KGHRCDRIW \WRWHH ZKMPH DVVRFLDWHG ZLWK F|
)XUWKHUPRUH FKLOG ODQJXDJH ZBVHIRUHGROWERRE EWW ZTH
IDWKHUVY RU PRWKIMIH D GI® FEL OG0B V] DI KB EXQW RI
ODQJXDJH FRXOG QRW EH H[DPLQHG LQ WKLV VWXG\

)XWXUH 'LUHFWLRQV

'KHUHDV WKHUH DU NRKH VOV RXGD WHXRE@A HW R YIVEHD D G G |
LQVLJIKWYV L QWRGWEH F XIWUMVD WVIR & HD DO M RER DAALIVEGIY EHW Zt
DVSHFWV Rl SDUHQWQP® RWMEBD ISDWHQWDO DQG FKLOG ODQJX
VKRXOG EH IXUWKHHJRRGHE LIPW R IXBBYXNY H\RFBEFEH FDWHJ
H[SODQDWLRQVQISPURQVGHWESQBLQU \FRR IO\E KHQJ WRPWHE W V

FRPPHQWLQJ RQ WKHLU FKLOGUHQW BFURIKREGVWDQG WKRKUER



GRLQJ VRPHWKLQJ 7KH DGGLWLRQDO FRGLQJ ZLOO SURYLGH
IDWKHUVY HDUO\ DW @ KX DSH A DWKQ LMK VR PAKHRF DYWHRW YV R 11
VSHHFK DQG FKLOGUHQYTV VSHHEK

BHFRQG WKH FXULUHOWLQWX RQIBBXNDQ M D Q SO OW IOHDWH I R
FKLOGUHQTV ODQJXRIH LADY FRISG\GH RPN WRKRHWDLIRI QLILFD Q)
FRUUHODWLRQV EHWDQKMQ \F K IRO COWDHIE R BV XNKHD QW GWS\DT XD O L\
ODQJXDJH LQSXWQZWKHVREWKGY HGRG IT® D ®RULVFK RO GDWQRXDIH FI
PHDQLQJIXO LQIRUPWWHRLHDQ WLHRUR ¥ HRWIZ6! G QHQR X HHD& O\ OD
DQG WKHLU SDUHGW\DB KU QK @DIQNEH X U/ G EWRGRQJ SDUH
GHFODUDWLYHV LOSUBQ WROMDRYG PDIFRMHY HR LH DWW UTKKWD OHW T XH \
GHVFULELQJ ODEHGRODOQVWB Q0O QFHVHUMLWKWXUH VWXGLHV |, |
ERWK SDUHQWV Y DJ&DRKWOW U B Q BXTHWBIOOWR @H O/DMXIG\ FDQ SR
SUHVHQW D PRUHMHFRIPW®&H WD S0 F WXWKHU GREJRRWKHU GDXJ}
PRWKHU VRQ HOPWBUFRAWERQ SURFHVVHYV

7KLUG PRVW RI @& KH \BRD B PKUK\D & HKR/HL PL & G 88 XFEHD V \
IDPLOLHV LQ WKHLU UHVSHFWLYH \BWRGVRYD W J9HW Q@RIK PHPDH

$OWKRXJK VRPH UHVHDUFKHUWRWPHG B X LOW 6 GDW K® LIIVS BHWA
WKRVH IDPLOLHV ZHUH HLWKHU GLXYUHRBHD R U BHUPPDQ CH WHKIGSLL
&OHDUILHOG 1HOVR®HU BRDH & 7®®ED\HM DR $V
GLVFXVVHG EHIRUWK QIKF ¥/(6U BQ GWHI 6 H3)L MHKWHHQFRSOEY RI S U
DQG WKH FXUUHQWHBWXR WHKLH G IKYDIRHHQOKLHD PXILQIEQ Y VW X G \
IXWXUH VWXGLH XK N KRVYE BH[GIOR\JRD VI W& @ URIEW WE BUQ DFWR U

YDULDELOLW\ ZLWXNYQYORYU®(\6 QB IVHL RQ SIX WRENAHUKIFWHU R J



JURXS RI IDPLOLHV )XUWKHUPRUH VIRI B K5 HD K B BVWR D GHR DWW L
FRXOG KDYH LQIOXH®D ERG VIGH GLHNRHDNBEHK DOIAR W KH FXUUHQ\
3UHYLRXV VWXGLHV WKDW UHSRUWHG HEOLDWBO® GHIQBHHQFAE |
DQG RU FKLOGUHGTNR FIOWHG QD QRXKEHIHHI FEWH O GUMQU HVV W X G L |
FRPSDUH SDUHQWDID D QGDE K LIOES XD | DDMKKHIU GVIRXQY KP R W K H
DQG PRWKHU VRQ JURPIW DKHQY FKKDGUNHDUV ROG

JRXUWK HYLGH QF H IVIXWLIROWEH BV HIH@VR DK N WADIWXN VD G G
LQYROYHPHQW LQ WKHLU FKLIOGUHOQWW OLYHRUB J% U)DRIOIO O

J)DWKHUV ZKR G R LOARWWARHKLOLE E W IDOWON FAY\DQRIVWR E AKIXO G TV C
VNLOOV ZKQXHKQHHQ KIRZ! MNKKH W\K B DWW ZKIL W& H OIPW KHU SDUWLFL
UHVLGHG ZLWK WHWLE LEHD\DSH FW L ®E HAKE EGLOWPWR HFRPSDUH \
ODQJXDJH RI UHYVLGHYWGHQ W HWMBNVGR-IYWIQR WKL WKH SDUW
PRWKHUV LQ PRWKHU GDXJKWHU DQG PRWKHU VRQ JURXS ZH
FKLOGUHQ GLWKQWRWHPLYNLGHQFH W XHWHMEHQ W KD® \f DAD WKWV F
PRWKHUVY EHKD YL&GUHQ R WEXHIQ O P JD QY K HAUMHIRBMW WX W X U H
VKRXOG LQYHVW LI WBWKKH 1.0 IDHRIMYISHPQW DIVD U VDIVWBXFKLO G +
IDWKHU GDXJKW HW K HDWXDHUI NWEUPRRSEVPRWKHU VRQ JU

JLIWK JLYHQ W KHH®RIWIH KWV B RRSIDR XRY\F RWKHD PRQ O \W H\
FXUUHQW VWXGGE ZRWHK FRWXXBDWE Z UW RR/XOWD IDAFIDXNCEL B R $DH K
DV D FRYDULDWH +RZGINEGWHERSMKRRL®HKEG FRPSDUDEOH UHVX
FRQGXFW D FRYDULDWH DQDO\VHWORPWR® KW LD EDGWF KDUD F
DJH FKLOG FDUH DUUDQJHPHQW IR WK®GS LILWRKHBPW UBD UG R

WR ILQG WKH VSWB UILFWLARQUF HQR ©MWDH G Y DHD 7D VK E@ LHDF K J U |



VXEVHTXHQW D@DRREGXFWSOIDI@ 29 $V FW P ODTULMQ VEIDAWHDXD O LV
FKLOGUHQYTV TXDQWLW\ RI ODQJXIDFD @WVIIDEP FRQFKIDRIDE MQHU L
FRYDULDWHV LGRYQWLOWE DQDMKE D Q QVB GFRIQMGIRW UHJIUHV\
SUHGLFWLQJ SDUHQWDO TXDQWLWDURBWHWLWRWOMWQJIXDJH U]

J)LQDOO\ WKH UHBAXIDWHY LRY @VIKQ M4 WEWY K P KWHX SUHLVRW LW J 1DV
D UROH LQ FKLOGUHQYTV HDUO\ OD QUKD JH 3®HY HOR SRR QW H FHW
WKH UHVXOWV KMWKQEBKRY BR\N KL PN HIRTHDIQ®E FRRMDIGH H Q TV
ODQJXDJH GHYHOR SPSI®MD UAR WHODHL G IGW 8 UV @F WAWKXG ULHV WKD
PRWKHUVY YHUV XD/QUDAM K H UALV K DA KINVWRFF K DOVGHGH DL BVKHY L W X D
WULDGLF YHUVXV GWGW FF KIQ BKY /K EBEIDHL R BAHUDYVWGL RHD J 3D
9HUQRQ )HDJDQV U G5RDK) &RNH7KKUHIRWXGIXWV VKRXOG FI
SDUHQWDO DQG FKLOG HDUO\ ODQJXRBRQH PRWR & Bl U DGADKHIK \G DX J
PRWKHU VRQ JURNSXW G\WGLEG/ULFVXBWLRQV

&RQFOXVLRQ

LW DSSHDUV W KD WKHY FXGURBQW & W H & HVRV HRQD \USID U +
YHUEDO LQWHUDGMQ\R QWKDW BDV HYMY @ & 6 FKK HGRXE & BZH L U
TXDOLW\ DQG RU TXDQWLW\ RI OD QHXDRIXU KHR RH YWHUL VJ R B GHWY
YDULDWLRQ LQ WKNQRZWKG\V L:EKL OHKDW IXUWKHU UHVHDUFK L\
DQG H[WHQG WKH ILQGLQJV RI WKHGXU UBQWHUGGHW WU RXWHK R
SURYLGHY PHDQWQRIXWKRWBPDR EHH{RVIDE MRQARDHU VYW BAGD |
WR GHVLJQ IXWWXIG IUHW HQ UFKLY DUHD

9DOLGDWLQJ WK H QPG RYIWNIDWKH R WLLRE LY HY'WS.D D WQ R/@ O

ODQJXDJH LQSXW WKH UHVXOWYV RI WKLV VWXG\ DGG WR WK



IDWKHU FKLOG ROIVE(QSOLFWWOD FRMKKHPYHMKDQWLPIVWROLNH PR\
DOVR DUH LQYROYHEDRQ PEWE UQFRXDRGY QWKW KSHODA D URO
FKLOGUHQYTV HDUO\ ODQJXDJH GHYHQRS PWRM H M MGHXGLH JUWR R
VWXG\ VXJIHVWYV WKDWT BRQ@ V6 L&V | DR BILWK RMKGID Q JXWHV FKRR
FKLOGUHQ LV HTRILFROKEWVWRSSWRBRWKRQDCOOQGHRWKHUV LQ
GLG QRW GLIIHUHQSHHIAKHZWW K L\URW B UGH LAVKUF IG PRIKEH LQGLF|
HYROXWLRQ LQ IDPLO\ IXQFWLRQLQJ LQ WKH SDVW WKUHH Gt

*LYHQ WKH ODFN RI UHFHQW VW X G MHHHH D PIOQ LAYD QG XID B
RI PRWKHUV DQ® RAKHDRWKHUM XU WRRWEHMRQ WEKQE BWXE\ VKHG
WKLV XQGHU H[SORUH®& ZIHYHD RW K H \EHIDUERBKD & OGIRMY VX I ILFLH Q
DQ\ FHUWDLQ FOD QRY R FIXU G GQIHREHHG F B OOV SHBUG QIW D O T X
ODQJXDJH ZLWK W IGHEKL 8 GHHEX R7RK®IMFXH b HQ WV WWX B\FRPSD Ut
PRWKHUVY DQG \IRW IOHDUQIK D XD QWWWVW KRHOLE VRQWPREUVXV GD)
ORUHRYHU WKH XIBR ZOH/ BIUW & RWP VO\DH)WL.G D I UZKDEK §R OOV D
LQ WKH H[LVWLQJXDUWKID\W R MR WLMAHEDIWE K HR @ UHIRWO\ SDUH Q)
LQWHUDFWLRQV KDG IREFXVHG SULPBLOICHVR G OKLLVPD \BRG\ P LG (
%URQIHQEUHQQHUYTV UH O DSVWHRG RWR BIKIRQHIRHPHRW BRLIOG GHY
DUH Rl SDUWLFX® DQ YLHP\S\R UVDIVQ RRHG 0 WHHDWD ¥ KGOMEIRYIDE B & Q V
DGGLWLRQ WR SDUW QRWEKGG HAIQLYQ CRORIEGI® @ \DSHF WV  VXFK
DJH 6(6 DQG HW K-QFH WAKFD DD) GIDWHEWY WRQN FKMKGUHQ
FRPELQDWLRQ RI YBKLAEVDDGSWRKWRE RO &/ \WAMHPM RQURXQG

WRIJHWKHU LQIOXHU@RAHOPKQUXGUH GMHYHORSPHQW WKHUHIRUH



ZRXOG SDUVH RXW WKH UROH RI HPK IDDAS HR @/ IDQ/ D 8 RIQWL\ED

FKLOGUHQYY HDUO\ VSHHEFK
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Parent Demographic Survey
Instructions: Pleaserespond to these questions with regard to your child

SECTION
S '—7 fet 44444444444444444444
t Sf— <o —" o' <) MKZE-<Se8 . ScZté

[ <Z'%<..fZ '=-St” f-S¢t”
to—ft -8t" f-S§%"
T% fZ —f"T<fe

T =8t" «%o—"%t f-St" <%o—"%

U ¢ *%Z<*S >'—” of—<"F Zfo%o—f %o F &
f %
\Y 4 ’%02<'S > —7 ...§<ZTT’ ’f—<~¢ Zf'%o—f%oié
Ie
_'_ ]
W Sf— <o t— L —'f—<'v8 AAA444AA4ANAALLAALLAAALALLALLLLA
X Sf— ™fe s —" S ZWhioflFrYohoFea o —SHfTEE ' —e >
frte—fZ .. f"f% focZp—. 88« tae. ofm " tAF—<"tie &
7t 1 Zte.. "t Fe-—%"
y ™™ efes sEfe 7 e St Zc¢e% SfTE > — 'e’Zf-Fté

S "ftE 7 fee et (%S .87



%S 87 Zef t%" 11 ‘et ‘Z71% %t t%
fo.8t7" t%"tt T %" tAfe—tid " f7 ek %%t E2f

2™ fes sEfre N e S T co% Sfo —81 —S1H P EEE frGeZFT " <%
e Zt—tte .. 7% et

-8 "fTE T fee ‘ef %S .87

%S .87 CZief %"t 1 ‘of ‘Z71% it 1%
fo.837" t% i Fomtié ERFZE ‘o—% " fT—f—F +% "t
LS frEe—f7 " %>k TE% PR e iefi i R4 P S

{ ™ ofes "tectte Sttt —" S'etd 444444444444
SI Sf— <o >'—" S'— et S ZFfp ot DWarrr 't >t fée —e 7 7
fe*%ot
DT r srarr D SWALT T
Drarr twarr D urdrr
Dusé&rrr & Dvrarrr Dvsarrr & Dwrarrr Dwsarrr a& L
Dyxarrr & Dsrrarrr Dsrséarrr @@ Dstwarrr BStKArrr e

—Sfe Dsywarrr

Ss Sf— <o 5>'—" F-Sec...c—>8&
S«<-1%
Zfoem vefes ef"c. fo
fe—cfe "$'2%
etV fe etcfe " Zfeef foc"t
ecfe " f.. .. eZfett”
—S1"AAAMAALAAALAALLALLALS

St "f >'— <o’ fec... 8
te



If there is another parent/parental figure in regular contact then
Coyt— fOT é(ZTT. ‘_’$’ifo’_ff”z <% — "1 Z¢~:S‘(u:tééi of.
foote

If YESthen stop here. Thank you for your time!
If NO,then continue with SECTIONI
SECTIONI
su ‘™ ““—te t' 5t — oft —Sce . ScZt8
f f<Z>& Z< fe <o ofet Stetf
™ F f ™MEge ' 7%
e..F f ™MtTe.
T oo F 7 et 7t oteS
T fee —Sfe ‘e f "f” ¢'e_§

SV ‘™ ““_te t‘te _St ‘—_St” "frie— off —S«ce ...S<Z18
f f<Z>& Z< fe <o ofef Stetf
™o F f ™MEge 7 7%
.. F f ™It
I L S ST I-
T fee —Sfe ‘e f 'f” o'e_S

SW '™ efes "fectio—e fui-SG1SE” (frie—ie §'0tE 444444

SX Sf— <o =St ‘—=St” "frie—ie S'—efS'ZT <o fbtf"8tf"te— DwWArr
ef e t" " fe%t

Dndir r srarr D SWLrr

Ctrarr twarr D urdarr
Dusarrr & Dvrarrr Dvsarrr & Dwrarrr Dwsarrr a [
Dyxarrr @& Dsrrarrr Dsrsarrr & Dstwarrr BStKArrr a

—Sfe Dsywarrr

Thank you for your time
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7KH )ORULGD 6WDWH 8QLYHUVLW\ 6P
SKRQH  [[[ [[[ [[II

&RWBIHR ( GXFDARY
( PDLO [[II

&KLOG $VVHQW 6FULSW
+HOOR BBBBBBBBBBBBBBBBBBB FKLOGH®BBBMBHEBPR\ RDWHIYW U

QDPH +RZ DUH \RX GRLQJ WRGD\" MARWO GOOALBRLAR XU, KKHRX® (
SOD\ VRPH JDPHV ZLWK \RXU BBBBBBBBBBBEEB BR W RIWIKH O LRNW

DQ\ PRPHQW \RX MXVW OHW PH NQRX D@QGWAHRRXEO® VWRS <R

2ND\" 6R ZLOO \RX SOD\ WKHVH JDPHVWKMWK RRXID ® BEBRBBBBBDB

If child says ves....add:

5HDG\ WR SOD\ QRZ"

If child says no, the child will be thanked and excused.
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$EUDKDP / 0O &UDLV ( 9HUQRQ )HDJDQV [/ 1LSSROG O
ODWHUQDO /DQJXDRRMBWHKDIUWNIILD )DERRERIPW )URP /RZ

(QY L UR Qaidr@al Yournal of Speech-Language Pathol@gy GRL
$EHGL - 'LHWHRDOOHQJIJH% LQ WKH QR FKLOG OHIW EHKLQ!
OHDUXXHUWOWD .DSSDQ 5HWULHYHG IURP

KWWS SGN VDJHSXE FRP

$QGHUVVRQ , *DXGLQJ - *UDFDN®XGBRO® . (JKPLYRQ %D
3URGXFWLYH 9RFDBDRGBHQBWLLH '8 K HO GRIGMKY/HFE Q G H WD
'LIIHUHQBHURFH®IGLQJV IURBSRIQHW IONKVLF DQGHYIDULQJ <
3URJUHVY DQG ®8DWXV 5HSRUW

$UQROG ' + =HOMR* $/ 'REWRURIDUHQW ,QYROYHPHQW LQ
SUHGLFWRUV DQ QQWK®G YHPHIMWL RR REPBQWH BPKR ROY HO
SV\FKRORJ\ UHYLHZ SHWULHYHG IURP
KWWS ZZZ QDVSRQOLQH RUJ SXEOLFDWLRQV VSU DEVW.L

%HDXSUp 3 'U\EXUJK + "HQGW 0 ODNLQJ IDWKHUYV
TUHQGY ,Q 6WD®DWWORVXDQBGD ULHYHG IYHRW
KWWS ZZZ DEGD&OWDLWOHWWHYDEHQQ QWWsHUV &RX

%HOOLQJHU ' & *OHDVRQ - % 6H[ GLITHUHQFHV LQ
FKLOGUHQ 6H[ 5ROHV GRL %)

%LQJKDP * ( .ZRQ . “HRQ + V D PP@L @ RWK UK H WIDR\D
DQG FKLOGUHQTY ODQJXDJH XVH LWOD &K DGG F HDYHD RISR D
&DUH GRL

%ODFN O 0 'XERZUW]-W 56WD SPBULIFFDDQR IDWKHUV LQ OR
XUEDQ IDPLOLHY '"HYHORSPHQW EHRKIXHIRU WKQ & HK RHPIAUHI

FKLOGUHQ &KLOG 'HYHORSPHQW GRL
%ODQFD 0 - $UQDX - /)SH] ORQWILHO® ' %RGRHZQHWWHDG
NXUWRVLV LQ HWDOHGIKRG ROR B0 GRL

%RUQVWHLQ 0 + &RWH / 5 ODLWDWFXDO3DL@WHKHX[ BRH
9HQXWL 3 9\W $OLQJXIWIVRVY DEXDMDVLM. @ \RRGD FKLOC
6SDQLVK 'XWFK )JUHQFK +HEUHZ ,VQDOLDR &RUBDBQ DQ
'HYHORSPHQW GRL M[



%RUQVWHLQ 0 + \@BNQ2&O0 +D O6GHHIOQHED® ODQJXDJH SH!
DFURVV HDUO\ FKLOGKRRG G6WDELOMWVD@QIXXDBHWGHU FRQ
GRL

%RUQVWHLQ 0 + +D\QHWRFPEXODU\LERRBH O HPKIHOGKRRG
OHDVXUHPHQW O D/QQS\W AR QN W IUKHFYWDORSALMOWEKLOG G
GRL M WE [

%RUQVWHLQ 0O + +D\QHV 2 0 3DLQWHU&KLOG OTH@QHDUR 2
PRWKHU DQG ZLWKDQ\GUD® JHKHDAMWD EREBWRIIAD G PWWER -R
RI &KLOG /DQJXDJH GRL 6

%RUQVWHLQ 0 + SXBWMPRENOLW\(RF OIDAGKRBREB L$ PXOWLDJH
PXOWLGRPDLQ PXOWLPHDVXUH DQG PX\GWRORIUFH VWX

GRL D
%UDFNHQ 6 6 JLVFKHO - ( U DO @ LD WDV B LEDHAK\ DWN
SUHVFKRRO FKLOBRMOQEDRRIJORZQ®V DQGO\ (GXFDWLRQ

'HYHORSPHQW GRL
%UDGOH\ 5 + &RUZ\GRBLRHFRQRPLF VWDWX\$ QQXGDPKLOG
UHYLHZ RI SV\FKRORJ\ GRL DDQXUHY SV\FK
%ULJKW 0 & BWRFNGDOH ' ) ORWKHUV IDWKHUYV

EHKDYLRUV LQ DXKEOBXVRWWIRQJHQHWLF SV\FIGRRARJ\

%URQIHQEUHQQHUHBRORJ\ RIKKHXPDQ GHYHPRCSWIWQEN QDWXUH
GHVLJQ &DPEULGIWG BRLYMHUVLW\ 3UHVV

%URQIHQEUHQQHWRJIEFDO PREROV Rl RXWPDQ CWHOBBWHRQDC
(QF\FORSHGLD RQGGKEDWRRB®Q SS (OVHYAHWUG

%URQIHQEUHQQHWFRORIJ\ RTKGHYHORSPLHQWDO SHWBREGHVV (G
+DQGERRN RI &KLOG 3V\FKRORJ\ WHKZHGRUNROLOHSS

%URQIHQEUHQQHU BPHQWYV (@Y GHRHOEREFHQ WHOHORBHUNALEB O D«
RSHUDWLRQDO PR®®QV 7Q'6 :DFKWLHGWLQIHIDQYLURQPHQ
DFURVV WKH OLQB RBW&RGPHDQIG FROPHIWIWRD '&
$PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ 3UHVYV

%URQIHQEUHQQHU 8 ORUULV 3 $®RSPHQTKMHOHSRRORIY \RH \G
/IHUQHU (G +DQG BRRAKRORBKLOWK HG 9RO SS
1< :LOH\



%URQIHQEUHQQHW & ORUUKWY ELRRGRORILKBOEODE® GHYHORS
5 0 /THUQHU (G +DQGERRM RR SKHQW LERO 0 R/KHRW W |
+XPDQ 'HYHORSBH®® WK ( +RERNHQ 1- :LOH\

% XVVH\ . %DQGXUD $ 6 RFQ D 6 F BHYIHORYSP WEW RDQ R
GLITHUH@WUWHKWRIORQLFDO UHYLEBRL ;

&DEHOO 6 OF*LQW)YRUBCWRRQ@HU - -XV#SWAHD / 3UHVFKRRO FOL
FRQYHUVDWLRQV HHK® WKBDWHROHEWWRQ & IFW & BH K MW D D
IDFLOLWDWLQJ VWUDWHJILHV DQG K IOHN\HIRIN SYHR/ADEXRXK
&KLOG 'HYHORSPHQW 6HDWWOH :$

&DEUHUD 1 - +RIIHUWK 6 &KDHGGEFWRUV3IPWDOWKAY DQIE
HQJDJHPHQW DFURMXIDFHOKQKEOGKRRG 5HVHDUFK 4X
GRL M HFUHVT
&DEUHUD 1 - 6KDQQRQ - ' 9RJHO & 7DPLV /HORQGD &
S5DLNHV + &RKHQ 5 /RZ LQFRM®HW R WIKWH WARIG IGIDYHR

OLYHV %LRORJLFDO IDWKHUYV |URRP HVIOH XIDW DR & WIVK @ W I
J)DWKHULQJ $ -RXUHVA RUFK HRQG 3Q DAW)LDAWM KIMBUR’ X W O H
GRL WK

&DEUHUD 1 - 7DRLV6/HHRPGDH\ 56 + MHORPIEHWWK
J)DWKHUKRRG LQ MWHMHWX DN Q¥KLIAG VWY HORSPERMW

&DEUHUD 1 - 7DPLV /HORQGHD QGBRRMNGRI IDWKHU LQYROY
OXOWLGLVFLSOLQDU\ SHUVSHFWLYHV 5RXWOHGJH

&DUWPLOO ( $ $UPVWURQJ % ) RDOHLWPH®LQYID57 *ROGLQ

7UXHVZHOO - & AXDOLW\ RIFHKDO G\ YSRFIDHEQ W DL S X\W
ODWHU 3URFHHGLQJV Rl WKH 1DWLRQDO $FDGHR\ RI 6FL|
SQDV

&KD]DQ &RKHQ 5 G5DLNHV + %URRMNV$*XQAWNHUS\WRXE & 3C
)XOLJQL $ 6 FREZOGUFIR® IV VFERROQWH DR Q QN E X W L |
WKH ILUVW ILYBXADWYRQDQG (HYHORSPRERLW

&KHUU\ / /IHZLV OKHUV DQBRWVZR XD RRUBVGEIVWUHQWLDW
DVSHFWV RI YHUEDO LQWBODRPWERRORIYHGREPH

&KLWWDODGDNRUQ . 8 Q R UW KRKGRI[ RWIIREQBEIE BN VLR QV
WH[WERRNV DQG (QJOLVK ODQJXDJN MKHNVU X F WHRADWLH P
KWWS VFKRODUYVDWRKIZFHR @WH 9 G/X FRRLO BWHWW FIOWM G



&OHDUILHOG 0 IHOVRH [ IGLAITHUWRIHAHVILQSHRHIFK DQG SOD

ZLWK DQG QFRDMWK R®GSROHV GRL v
&RKHQ - 6 W D \§ DOWLIF\D OR §RZWHL BAKEVLRYG G +L0OO\
(UOEDXP
&RKHQ - 6 W D \§ D\DWALIF\D 0& X B EHLQQWS G LFKIFOWRLR.EDO VFLHQ
GRL HS
&RKHQ - 7KH SRZHU SULPHU 3V\FKRORJLFDO %XOOHWI
&ROHPDQ - 6 L WHFF L Q OVKBISF FBBWWRQ RIPHKIMATFQQ -RXUQ
6RFLRORJ\ 6XSSO SS 6 6 UBQ@NYHUVLW\ RI &KLF
&ROHPDQ - 6 L W®FOF L Q OVKDISF F 1D B WRSB OS5 R ( KXFP D Q

.QRZOHGJH DQG 6RFLDO & DVsRAMANMKRDOH BiZRBIW R GrQ

&ROH\ 5 / PRIQYKNHBPOHQJ UHYRBPBRFHK R)QQBBIZULHG DQC
PLQRULWSPHWKHDY 3V\FKRORJIG\RA ;

&RQJHU 5 'RQQHOODHQ L QN HUDFWLRQLVW SHUVSHFWLY
FRQWH[W RI KXPDRQ@XYIBARSBWFWRO GRL
DQQOXUHY SV\FK

&RQJIJHU 5 ' &RQJIJBIWWLQ- 0 © R POLRFF VRVHDAARXQY IDPLO\ SUR
DQG LQGLYLGXDO GHYHORBFHIGN)DRX@W\QDO RAROMDUULDJ
M [

&RQQHOO & O 3ULQ] 5 - DIXG SPSBOW R K E® GOLGRDIL
VEFKRRO UHDGLQHVV DQG VRFLDO VNLGOQ GPMHDRS®HQW
FKLOGUHQ -RXBYDFKXRORBFKRRO 6&RL

&ULVWRIDUR 7 HORQGDP L& 6 FRWKHUWXWORBQV DW  PF
DW SUH NLQGHUJR UPWHQG 5 H Q DWWV RRRRED OHPIG (DUHOAVE K L O
/LWHUDF\ GRL

&URPSWRQ 5 %URENPDQQ O /\RDRIRVH/OH V &H P S O R\ B W QM WD)
GRPHVWLF GLYLYV LR RIDAMLRROD DFHO\VRWNQPSDORPHQ!
6RFLHW\ GRL

‘'LENLQVRQ ' . OF&DBEAUISQILQI LW/RBD P XV RWHSWKH RULJLQV
HQYLURQPHQWDG DMXG\SBDWHUQF\VLVDELOLWLHY 5HVHDUFI
SUDFWLFH GRL



'LFNLQVRQ ' . 3RUFKH 0 9 X B B0 BIVAHRWL BEBWHEWHQ SD
FODVVURRPV DQ GURDIWONGHHOMDG NRIGBWK JUDGH ODQJIXDJF

&KLOG '"HYHORSPHQW GRL M [
'RGLFL % - 'UDSHWHUWRQ & $ DUHQWRBKLNABG ,QWHUDFWLF
(DUO\ ILWHUDF\ '"HYHORSPHQW 7RSLEXHADNUIRUO\ &KLOGKI
GRL

'XEHDX ' &RXWX 6 6 /DYLIJXHXNV HBHWHE@WQPEDNVXUHV RI
PRWKHU IDWKHU LQO/AR ORIFPBQ VD ®ND)G\OHEPLHHQ W O RSP GI\Q &K D C

&DUH GRL

'XQFDQ * - %URRNV(*XQQ - H UMRROP SR QIGURMK\L @G O 1D
GHYHORSPHQW S®KLIOME GHYHO GRL

(OOLV 6 0 B6WH\Q + 6 3UDFWLFDO VLJQLILFDQFH HI
ZLWK VWDWLVWLFDO VLJQLILFDQFH S YDOXHMHWODREDHBIGP
IURP
KWWSV MRXUQDOV FR ]D FRQWHQW PDQG\Q (-&

(QVPLQJHU 0 ( JRWKHUJLOO . (ULQJ 66 G HMD/G H VR IWRHHIDON
ZKHUH WR JR IRUP KGIWUWWHLQ O 5+ +% RUBRKFAHRHERBYRPLF VW
SDUHQWLQJ DQG WKISSG GHYHORKPHKP 1- (UOED

(QWZLVOH ' 5 $VWRQH 1 O Q H¥RIRHU FPUHDANXURQA IRX &}
UDFH HWKQLFLW\ DQG VRFLRHFRQRPLF VWDW)XGRL&KLOG

(ULNVVRQ O ODUVF¥FKVYWH3 7 %$0PdQUDQ 00 3 SHHKEHUJ 6
ODUMDQRYLpPp 8PHN /'LHMUBIQFHYV ERWZHRHY IRQUORHDJILQJ
ODQJXDJH VNLOOV (YLGHQFH IURP -ROOURIXOXR FRPPXQL
'"HYHORSPHQWIDO 3V\FKROR GRL M ; [

)DJDQ - %DUQHWWHODWLRQMWKLS EHWZHHQ PDWHUQDO JD
FRPSHWHQFH PRWEKR X W IWKMWM DW/ X ) \QUYRRCOHY HFPGI@ WD WROXKU
)DPLO\ ,VVXHV GRL ;

)DJDQ - ,JOHVLDWQ $5 .DXIBVVRFRQDWHBGQWWPRW IDWKHU V!
LQYROYHPHQW ZLWYX V&G LAK ISQG \CARRR@E B L\ONL OHOAMH O R S P
DQG &DUH GRL

J)DIJRW % , BS5RGIMIUQYERFKE 0 7 7TKHRULHV RY dMQGHU V
l « 7 , X DX dE pS¥KEH GHRXHORSPHQWDO VRFLDO SV\FKRORJ
1HZ <RUN 1< 3V\FKRORJ\ 3UHVYV



)DXO ) (UGIHOGHU ( /DQJ $ * 3RBHXBKQHBHUOBM[LEOH YWDW
SRZHU DQDO\VLV SURJUDP IRU WKH VRFLDO EHKDYLRUDC
UHVHDUFK PHWKRGYV GRL %)

JUV\HU -U &5 * /IHYLWWQ&GEHUVWDQGLQJ WKH EODFN ZKLWH W
WZR \HDUV RHWIRKR RO (FRQRPLFV DQG 6WDWHWWLHYHG 11U
KWWS Z27Z2Z MVWRU RUHTVWIODEIHBVFDQBWDEBFRQWHQW

*DOVZRUWK\ 0 - DDRQ®@HG6* '30RPLAH[SGLIIHUHQFHV LQ HDU
DQG QRQ YHUEDO FRJQLWLYH GHYHORSPHQW 'HYHORSPF

*HUVKRIT ( H HIGQH DMR ZVKQ FR MO R I SHW WHRG BPHULFD TV
NLQGHUJDUWQHUV WHRQRWEHOQWHWD IRU &KLOGUHQ LQ 3F

*LONHUVRQ - HLFKDUGKH-SRZHW RW VRD ®E X,®W WDON FRQ)\
WXUQV DQG 79 GXULGID WK IR IFEKWAE BBRIYOIORS PEDW (1$
JRXQGDWLRQ

*LURODPHWWR / "HLW]PDQ ( & B H N SSRIRW LLYGHHQH/V VOR,| Q&)
'LWK 7TRGGOHUV DQEBQIXBVAKRBOHEK LAHD WQQJ 6HUY
6FKRROV GRL

*ObVvv * 9 +RSNLQY¥WDWLVWLFDO OHWKRGV LQ (GXFDWLRC
(QIOHZRRG &OLIIV 1- 3UHQWLFH +DOO

*OHDVRQ - % KW KWW QDHURWOHQYIVY VSHHFK WR \RXQ
(G 'HYHORSPHQWDWISSMFRRORQUXQG DSSOLFDWLRQ S
'DVKLQJWRQ 'BRZOHRUIHWI VLW\ 3UHVV

*OHDVRQ - % (OQGHU GLIMUHQFIBWHYQORBE@HDN ,Q $
OF*LOOLEXGG\5'HHLALVL PELMRORJI\ VKDL FDWQ G7 K H
GHYHORSPHQW RI VH[ GLIIHUHQFHVQZQ FRIQT WILERIH[S S
3XEOLVKLQJ

*ROLQNRII 5 0 $PHV * - $TFRE@ S DARW RIQUR/IT | D SVYHKHHRKY
\RXQJ FKLOGUHQ KRWOG 'HYHORS®RL

*URVVPDQQ . *URVVPDQQ . ( )UHPPHU %RPELN ( .LQGO}
7KH XQLTXHQ HV U VRK WK B WK D& &S HYDW KHODWY RQVL)
FKDOOHQJLQJ SOMURD O & LIYER W D 00 HWDAUX G R QBIR.FLYO®L Q D
GHYHORSPHQW GRL

+DOO 6 6 &KDQJIHQY@® GYMPHIOW IURPRKRUWWR DQDO\VLYV
DQG &RQVXPHU 6FKH@®KH\Q BBV HDU GRL



+DUW % 5LVOH\ 7Q5QJIXO0O 'DHBUMRFEHM LHUCHQFHY RI <RXQ
$PHULFDQ &KLOGUHQ %DOWLPRUH 0' %URRNYV

+HFNPDQ - - /IDYRQWDLQHH3$PH ULKEPROKLURGXDWLRQ UDW
DQG OMKHMI@WYLHZ RI HFRQRPLFV DQG VWDWLVWLFV
UHVW

+HUQDQGH] ' & &ROH\ 5 / YBRBQXWE QW KD Q¥ KOHREZ LL@Y-F
IDPLOLHYV KR LV D UHOLCBEQH QW GQYID 6 EGHWHHRD@EH BUDF

GRIXii0iliAToNi6i6idiiod606

+RIT +RZ VRFLDO FRQWH[WV GHNSSRBEPBIQ® VHDSHD RS
SHYLHZ GRL M GU
+RIT 7KH VSHEY LWUR@RHQW FOQRHARGRPIEMH VRO WXV DIt

YRFDEXODU\ GHYHORSPHOIHNER RKWABG 'HYHORSBRQW

+RIl ( /DXUVHQ % 7DUGLI 7 V DQGEREDRHPRQRALF Q/ W D
%RUQVWHLQ +DQGERRN RI 3DUHQWL®J SBONOM LQ% L RSGR
ODKZDK 1- /DZUHQFH (UOEDXP $VVRFLDWHV 3XEO

+RII *LQVEHUJ ( ORWKHU FKLWG/RRRIY® FODW VRIY DQ G L
FRPPXQLFDWLYH VHWWLQJV &KLOG 'HYHORSPHQW
W E [
+RIIPDQ [/ OHWKRGRORJLFDOSDUWQWVL QQ \DIDXCG E K VORSI

GHYHORSPHQW ,Q 05 ++ %WRUDGB/OVHHLQBYRPBERAMWRBW XV
SDUHQWLQJ DQG WKLSS GHYHORSPKZYK QIFH /(M OEDXP
$VVRFLDWHYV 3XEOLVKHUV

+ROOLQJVKHDG $ 7ZR IDFWROQSXE®HVRHB RO OOVERYEW
8QLYHUVLW\ "HESRORUWPRRQW IRHZ +DYHQ &7

+ROOLQJVKHDG $ DFWRAKHQEMN[U RIQVBROLIXE SRWKMGE PDQXVFL
8QLYHUVLW\ 'H&EFOUWRPRQW IRHZ +DYHQ &7

+XOLW / 0 +RZDUG 0 5 YORAUHQ WRS5WDON $Q LQWURGXFW
ODQJXDJH GHYHORSPHRGOHGLYBESHEDBHRQVRQ (G X

+XWWHQORFKHU U\N+BLJEMOW]H®W ® DQG (DRIDX YRFDEXODU)
JURZWK 5HODWLRQ WR ODQJXDJH LYFXRORDG JHQGHU I
GRL



+XWWHQORFKHU -9D\DVORNKHIYDOO +OGXYHNMD /- 9 +H 6RXUFHV R
YDULDELOLW\ LQ FKLOGUHQYV ODQJXDJH JURZWEKRL&RJIQL'
M FRJSV\FK

,QJUROH 6 $ SKEBWREWU® O J)DWKHU FKLOG HDUO\ YHUE
LQFRPH IDPLOLHW H®WDVDWHW KSUBRHIH®K LEG SHWHDRIFKHIQ W
6SHFLDO 7RSLF OHHWLQJ %DELHV %/R\V DQG OHQ RI &RC

,QJUROH 6 $ 3KLOOLSV % 0 OHDWKHW FKLX®\YHUEDDUQ
ORZ LQFRPH IDPLOISHM VIRYWHHE DWRWE KR $ G R L Q GV QDIVQ.G
)DPLOLHVY 1DWLRQDOUHQAHDREOK RBUOL@KWBGKRRG :DVK

-LDQJ < (NRQR O BNLQQHU & RZ LQPRPWLFKIDFGWHRE RX\W
XQGHU \HDUYV IDWLRQDO &HGHMHIL HRW GKUBBUHQ L
ZZZ QFFS RUJ

-RKQVRQ 0 O H DBWHQ LURIOIHQOW KH&E X PGH'BIY HD RIS®\H Q W
GRL

-RKQVRQ 0 © )DWKHUV PRWKHUV DQG VH[ W\SLQJ 6R
GRL M : W E [

.DR * 7KRPSVRQ 5DBLDO DQG HWHK®QF L\OWHI®X\FIDWAIR QDO DF
DQG DWWMIAXMHRWHYLHZ RI VRFLRORJ\ GRL
DQQXUHY VRF

HQQH\ & . %IKRROHEW X H 3\DFJ HRQV BIO ULQ\| ODKQ KB JH DQG
OHDUQLQJ LQ WKH KRPW RLUDY GR § ¥ H )MDWALMRQR | 7&KIH BEQJID ¢
SHWULHYHG IURP
KWWS GHHSEOXH OLE XPLFK HGX ERMAVWW B H B 8 | K\DHYTOXHHD F

.RUQKDEHU 0 ODUFRV + < R XICRIQF KLV & PPHRQV K HARWP P )XQQ
IDWKHUV )XQFWLROQMWDRYE& FRQIMDHDIMB/I3'WFHKERKBHQW
GRL
.R]XOLQ $ BRFLRFXOWXUDO W®EH RS HDUWLG QFKH BFRIGRR W |

3V\FKRORJ\ ,QWHUQDW LERRLD O

IDQJORLV - + 'RZQV $ & HRUWKBYVW RBMWXHUPWDLRRQ |
VH[ W\SHG SOD\ EHKDYLRUV LQ \RXQJ FKLOGUHQGRIKLOG

IDQYHUV 8 *HQUOBWHUHBHX BY VRROUGLQ\B GV H QWHRAKHUDW XU T
UHYLHZ &KLOK BQ@GHHYHOR®BPHQW L M GR

[



/IDPE O ( 383OHFN - + &KDUQRY ( /3DWHHUWYQRE EHKWDYLRU L
KXPD$PHULFDQ =RRORJLVW

IDPE 0 ( 7KH LUDROKHR | MDKFK L OTH B HRHUOIR ARHQRAK Q :LOH)
BRQV

IHDSHU & * HVQLGRHQU  DOM VLHOULVBU R BW D QKE FARKQHV IHQWY HR | S D U H ¢
SOD\ 'HYHORSKRQWDO SV GRL

IHDSHU & 3 DGI® WIRAV J QU BRUQGUQYGERRN Rl 3DUHQWLQ
HGLWLRQ SsS /DEDKDFK (UOBEWNY $XEOALMK H UV

/IHDSHU & $QGHUDRGHUV 3DQG 6 RRGEGHYGMARUHVIHFWY RQ SLC
WDON WR WKHLUDRKLO\EUWQ HY RPER/DPHQWDO 3VGRHIROR

IHDSHU & 6PLWK FHWD DQDO®\WIQFGHH YLBHZLRWIHRQV LQ FKL
ODQJXDJH XVH WDONDWLYHQHVW SHHHKXLDWY.NE8RSFHHIKD
3VIFKRORJ\ GRL

/JHDYHOO $ 6 7DRLV6/HBRPGIE ' 10 =R&XPWHUD 1 -
$IULFDQ $PHULFDQ RZIMWWKHDQE DB WU SLRADNH B @G VG XVIKKHW H
HDUO\ FKEBGKRRBYV GRL v

/IHHFK . $ 6DOR 9 & 5RZH 0 / 1RMHPEMHWUWD )DWKHU LQSX

FKLOG YRFDEXODU\,BSIRWWROPHQRW ZW® REXBIVMWLRRW LDRD Ut
,®HPLQDUV LQ VSHHERMQG O QJXIBJH GRL Vv

/IHL O /IRPD[ 5 *KH HIIHFW RI YDUWQRQ CRHIRMHAGIMWVR LQ VWU X

HTXDWLRQ PRGHQOLQQIW BRQ YRS XOD RL G
Vv VHP B
ILQGVH\ ( : OL]JH&RQWH[WXDO GLHIGW HRKLHVGLRODD ,PSOLF
FKLOGUHQ V JHQGHUWU RE H 5GROHVO R SBR L
$
IRYDV * 6 *H QWMWY RQ ® BSOQWWJIH GHYHORSPHQW LQ PR

WRGGOHU G\DBVYH )LUVW ODQXIRL

OlIWWI 6 /DDNVRDQHQ $R@GBKRQHQ 7 'BYRORSPHQWDO
WUDMHFWRULHV RI HDUO\ FRPP X QIDFOMDRE VINQ® G ¥ DR
5HVHDUFK L GR



ODMRUDQR O SDRQVDWQIR & & G DAULHUHW WIH EKRRROP P XQLFD W
FKLOG ODQJXDJH RKRMPNMHNOREIRHIONV R XES\OHUWK - ROWQADQ RV
/IDQJXDJH GRL 6

0DOLQ - / .DUEHUJ ( &DEUHUD 7 - 7PREW /BORQGINWDIRL
)DWKHU+WR G GLGRHQU LFOR © R X QLLGFFORAP HU RIDAHL @ L 1$\D W7HKU Q D
HGXFDWLRQ DQG BP®UMMPLONHEFLMSMFH GRL

ODUVKDOO . RDWHEH®BDYMRWHDWLIHD YRHQ ®DHDUEERX U DQG L
GRL

OF/DXJKOLQ % :KLWWW'7 OF'BBIVNLQ 5 ORWKHUVYT DQC

WKHLU \RXQJ FKLOGHHAQBLP-IRXWW RO BLFKLOG ODQJXDJ}
GRL 6

OF:D\QH & 0 &KHX®W ./ (UE +DKV ODXJKQ3DWWHUQV RI
VFKRRO UHDGLQH YV \FDPR®U HCH DG V@UBRIEXOD DLW ELQ LW\ G
WKH WUDQVLWLR®XVWR) NOQRI HIGPRDWHLR QDO SE/REKROR J\

D

OHQDVKH $ $W]DED (3RBWWH QW * F QL ORBHWVQS\THUDFWDL B ODQJX
PDWWHUWLVK -RXUQDO RI '"THYHORSPHQWIDO 3V\FKRORJ\

EMGS

OLOOHU ' +DOSHUQKH QHZ VFLMQNH R/IHFE RIIQHHDGH/QIER V
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9\JRWVN\ / 6 OLQG LQ VRFLHWHNU7&WY\ BKROGIRPRAFDHQSW R F
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