‘O.‘.-:::.
|
SHYLHZ DOG

SH CGHFWRQV Rl V\KH
3XSLO 3IHUFHSWRQ 6WXG

ZZ2ZZ FKLOGUHQVFRPPXQLW\QHWZRU



7KLY GRFXPHQW VHHNV WR UHYLHZ DQG UHIOHFW XSRQ WKH H[.
&KLOGUHQ V &RPPXQLW\ LQ WKH FRPPLVVLRQLQJ RI WKH 3XSLO
VXUYH\ KDV EHHQ FRQGXFWHG LQ ORFDO VFKRROV DFURVV WKL
WR 7TKH VWXG\ XQIRUWXQDWHO\ H[SHULHQFHG D KLDWXYV L
JOREDO LPSDFW RI WKH FRURQDYLUXV SDQGHPLF ZKLFK GLVUX
WKH VXVSHQVLRQ RI PDQ\ UHVHDUFK LQLWLDWLYHYV

7KH SULPDU\ REMHFWLYH RI WKH 33 6WXG\ LV WR JDLQ D GHHS
DQG REVWDFOHV WKDW KLQGHU WKH KDSSLQHVV DQG DFDGHPL
SHRSOH DWWHQGLQJ WKHVH VFKRROV %\ H[SORULQJ WKH VWX
VWXG\ GHOYHV LQWR FUXFLDO WRSLFV OLNH WKHLU SK\VLFDO |
DVSLUDWLRQV IRU WKH IXWXUH 8QGHUVWDQGLQJ WKHVH IDFW|
HQYLURQPHQW LQ ZKLFK VWXGHQWY FDQ WKULYH DQG SHUIRUP
MRXUQH\

7KH PHWKRGRORJ\ HPSOR\HG LQ WKH 33 6WXG\ KDV EHHQ ULJRL
LQ PRUH WKDQ D WKRXVDQG VWXGLHYVY QDWLRQZLGH ,WV HIIHF)
LOQVLIKWY LQWR VWXGHQWY ZHOO EHLQJ EXW DOVR LQ HTXLSS
HYLGHQFH ZKLFK LV SDUWLFXODUO\ YDOXDEOH IRU SUHSDUDW
(GXFDWLRQ 2IVWHG HYDOXDWLRQV

$V ZH GHOYH LQWR WKH FRQWHQWYVY RI WKLV UHSRUW LW LV KR
SUHVHQWHG KHUHLQ ZLOO VKHG OLJKW RQ WKH FULWLFDO LPSI
WKH QHHGY DQG FRQFHUQV RI SXSLOV LQ WKH SXUVXLW RI IRV
OHDUQLQJ HQYLURQPHQW 7KURXJK WKLV UHSRUW ZH DVSLUH
LPSURYHPHQW RI HGXFDWLRQDO SUDFWLFHY DQG SROLFLHV Zl1
VWXGHQWY RYHUDOO ZHOO EHLQJ DQG DFDGHPLF SHUIRUPDQF



&217(176

0 HVKRGRERJ\

3XSLCBHUFHSVIRQ 6WXG\ / HDUQLQIV
6FKRRO) HHGEDFN DQG $ PIRQV

2 XU5 H GIPIRQV

0 HVIKRGRM®RI\

7KL VHRARQ RXWIRHV WH VMXRMUH DQG SXLBRWHRI WKH33 6WXG Z KIFK LV DQ RQ@H
VXUH GHMJIQHG VR JDIMHUWH YIHZ VRI SXSLOY 1Q SUP DU DQG VHFRQGDUY VKRR RQ
IYHNH VRSIF DUHDV %HBZ VD VXP P DU Rl WHP HMRGR®I\

6XUYH\ 6WUXFKMHKBB VWXG\ LV DQ RQOLQH VXUYH\ ZLWK VHS
SULPDU\ DQG VHFRQGDU\ VFKRROV 7KH VXUYH\ WDNHV DSSU]I
FRPSOHWH

7KLUG 3DUW)\ ODQD/I X*HPNMRWYH\ LV PDQDJHG E\ D WKLUG SDUYV
$QVSHDU 7KLV RUIJDQLVDWLRQ FRPSLOHVY DQG UHSRUWYV WKFE
UHSRUWY DQG ([FHO ZRUNERRNYV

'DWD $QRQO\PBBIMWMWGHQW GDWD SULYDF\ LV PDLQWDLQHG WKUR
VFKRRO DGPLQLVWUDWRUY KDYH DFFHVV WR PDWFK SXSLO Q
$QVSHDU QRU WKH 6PDOOVKDZ +XUVW &KLOGUHQ V &RPPXQLV
QDPHV RU DGGUHVVHV HQVXULQJ DQRQ\PLW\ DQG FRQILGHQ\

.H\ 7TRSLF $UKBIVWXUYH\ DLPV WR PHDVXUH WKH YLHZV RI SX

e %HLQJ KHDOWK\

e 6WD\LQJ VDIH

e (QMR\LQJ DQG DFKLHYLQJ

e ODNLQJ D SRVLWLYH FRQWULEXWLRQ
e $FKLHYLQJ HFRQRPLF ZHOO EHLQJ



4 XHWIRQQDUH &ROVAQW:  IWILQ HDFK VRSLE DUHD VHYHUWDOT XHVWARQV DUH
DWHG W JDWHULQ RWP DAWRQ IWIRP WXGHQW  7KH UIHVSROVHV VR W(HWH
TXHWMRQV DUH XVHG VR FDBXOW D VXP P DY VARWH | RUHDRK VRSLE DUHD

SHDGIOHW IIRU/ HDWQLQJ 5)/ 0 HWIF 7KHVXWYH FDEXOMAV DQ RYHD@
P HMF FD@IG 5 HDGIOHW IRU/ HDWQIQJ 5)/ 7KLV P HMF DIP VR SLRYIGH DQ
RYHID@QDWHWP HOWRI HDRK SXSLO/ DEION R DAKIHYH WHUSRWIQWDCDWAAKRRO

&RP SDUMRQV DQG , QVMWIKW 7KH5)/ P HWIF D@Z VVKRRY'WR FRP SDUH WH

UHDGIOHW | RUGDUQIQI DAIRW SXSLY \ HDUJWRXSV DQG HYHQ GLLI HHQWWAKRRY
%4 XQGHUMIQGIQ] WH GUYHY/WDWP D\ @ IMFKLEGHHQ DQG\ RXQJ SHRS®IV
SRWQWDOR BDLD WH VXUH JHOHIDWY IQUIKW LOR KRZ FROGIMRQV IRU
GDLOQI FDQEH P SIRYHG

7KH33 6WG\ LV D YDXDE®! VRROMDAD@RZ \ VKRR VR JDIKHUSXSIO
SHYSHPRYHY RQ FUMFDCDVSHRW Rl WHUHGXFDWRQDCH, SHUHQPH DQG
DWHW WHUUHDGIOHW IRUGDLQIQ]  7KH GDVD GUYHQ IO KW REVBIOHG
ILRP WH VXUH FDQ KHS VAKRRY LGHOW\ DUHDVIRULP SLRYHP HQW

1P SGP HOWELI HWG LOMIYHQARQV DQG FLHDW D P RUH FRQGXAYH
GDLOIQ) HOYILROP HOWRUWHUMMGHOW

7TKHWE® RYHUWBDI SWIRYIGHY DQ RYHWHZ Rl WH VKRR DQG \ HDUJWRXSV
IRUZ KIFK WH GDW Z DV FRBPWG DRQJ Z IW WH QXP EHURI SXSIO
UHVSRQWHV | RUHDRK VFKRRODQG \ HDUDRIRW WUHH Z DYHV \ HDW/

DQG DOR 1QGHDWAY WH VEKRRE W DWS DUARSDWAG 1Q
P XGSE®! Z DYHV D@RZ 1QJ | RURQIMWMXAQDAMQDOMY Rl SXSICEHIAHSWRQV



6FKRRY SDUARLSDWQ 1Q HDFK Z DYH WH <HDU* LRXSV IQYROHG DQG WH QXP EHURI
SXSIV Z KR FRP SGMWG WH VXUH

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

7KHWWGRXP EHURI SXSIOHVSRQVHY DRIRW DQY. DYHV DQG VHKRRY' LV

3 XSLABHFHSVIRQ 6WXG\ / HDUWIQIV

7KH33 BWG\ SURYIGHY BDLOIQIV | RUHDFK VAKRRCHDRK WP HWH VXUH 1V IXQIRUH DP S
SWRYIGIQJ IQLIKW RQ VSHALLE SXSLY Z KR KDYH EDULHY/ WDWP D UHVMPWKHUSRWIQWDA RU
GDUOIQJ Z KL DWFKRRO 7KLY LHYLHZ KDV VRXI KVWIR LGHQW DQ\ XQGHUDLQ) WHQGV RYHUMP H
DQG DALRW VKRR Z KB DOR FRP SDUQJ WH UHVSRQVHY EHVE HHQ JHQGHWY/

5 HDGLOHW | RU/ HDUQLOQJ

7KH 5 HDGIQHW IRU/ HDUDIQJ 5)/ P HWIE IV DQ RYHD@DWHWP HQWRI SXSIY DELON R EH DE®
VR SHURWPP DWIKHUEHW\Z KI®I DAWFKRRO7KH QXP EHULDQIHVILRP VR ZKHH  IVWH
KLIKHWWARUH SRWME®G! Z KIBI D BZ VFRUH LQGIFDMV SXSIA KDYH D QXP EHURI FKD@BIQIHV VXK
DV EX@LQJ RUSRRUSK\ IFDODQG P HQUBGKHDOK

$QDYHIDIH5)/ KDV EHHQ FDBXOWG | RUHDFK VAKRRA RUHDAK Z DYH VR XQGHUAMIQG Z KHWHU

WHH LV DQ LQGIFDMRQ Rl WHQGV IQ WH P HWE RYHUMP H



5 HDGLOHW | RU/ HDUWLQJ VFRIHV

6FKRRO

6FKRRO

6FKRRO

6FKRRO

* LHH0 QXP EHUVKRZ V SRMWYH FKDQIH TLRP - SUHYLRXV VXUH,
5HG QXP EHUMKRZ VV QHI DWYH FKDQIH ILRP - SUHYLRXV ViXUYH\

6FKRRO

6FKRRO

 QVALBUVIMRQ Rl 5 HVXAV

e 2 YHD@®WHH LV QR VAWRQI HYIGHQFH RI D SDUAEX@UWHQG HP HUILQJ IQWH 5) /
P HWIE RYHUWP H GHVSIW WH LP SDRARI WH &RUIRQDYLLXY SDQGHP IE EHVE HHQ WH
DQG VXUH V
o, QWHOWMANXUH VZ R RXVIRI WH WUHH VAKRRO\VKRZ DQ P SLRYHP HQWQ
5)/ FRP SDUHG VR WHUSUHYIRXV VXUH  UHVX@V
e +MRUD® RQD 6FKRRO WKRZ VD GHFIDHIQWH5)/ P HWE RYHUWP H



5 HDGLOHW I RU/ HDUWQLQJ E\ JHQGHU

$VSDUARI WH VXUYH  GDW RQ EDME GHP RIWDSKIEF P HDVXUHV DUH FDSVXUHG 7KLY KDV D@Z HG
XVWR BRNDWKHS5) / VARIHE\ JHQGHU

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

FUHHO QXP EHUMWKRZ VY YHGLI RI SRIQW RUP RUIH YHWXV WH RWHUJ HQGHUJ LRXS
SHGQXP EHUWKRZV YHGII RI SRIOW RUP RWIH YHWXV WH RWHUJHQGHUJULRXS

OWHUSUHWDWLRQ RI 5HVXOWYV

2YHUDOO ZKLOH WKHUH DUH YDULDWLRQV LQ 5)/ VFRUHV EHWZHHQ ER\)
LVQ WD FOHDU DQG FRQVLVWHQW WUHQG RI JHQGHU GLIIHUHQFHY DFUF

~_H\ REVHUYDWLRQV

6FKRRO 1R JHQGHU GLIIHUHQFH REVHUYHG LQ 5)/ VFRUHV DFURVV D

6FKRRO ,Q ER\V VFRUHG KLJKHU WKDQ JLUOV E\ SRLQWV ,Q
ER\V

6FKRRO *LUOV FRQVLVWHQWO\ VFRUHG KLJKHU WKDQ ER\V E\ WR
6FKRRO ,Q ER\V VFRUHG VOLJKWO\ KLJKHU WKDQ JLUOV ,Q

ER\V VFRUHG KLJKHU E\ SRLQWV
6FKRRO OLQLPDO JHQGHU GLIIHUHQFH REVHUYHG ZLWK RFFDVLRQD
GLIIHUHQFH DFURVV \HDUV
6FKRRO ,Q ER\V VFRUHG KLJKHU WKDQ JLUOV E\ SRLQWV ,Q
SRLQWV



S HDGLOHW [RU/ HDUQIQJ E\ HVIKQLE JLRXS

7KHH LV @ WG GDVI DYDIDME®! RQ HMQIEW DQG DV D FRQVHT XHQPH Z H DUH RQO DEGH
VR BRNDWKH5)/ VFRUIHVVSQAIQR  HWQIE JURXSV : KLBI WHUH DUH GLLI HUHQAHV
EHVE HHQ HWQLE J URXSV WHUH LV QR SDMALDQ VR WIHVH GLLI HUHQPHY EHVE HHQ VAKRRY

DQG DALRW WP H

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

— = -

QXP EHUNKRZV YHGLI RI SRIOW RUP RUH YHWXV WH RWMHUHWQIF JURXSV
S5HG QXP EHUMWKRZ YV YHGLI RI SRIOW RUP RUH YHWXV WH KLJKHWWHRUQJ HWMQIF JURXS

 QVALBUHVIDVMIRQ RI 5 HVXAV

2 YHD@Z KI®! WHUH DUH YDUDWRQVIQ 5) / VFRUHV EHVE HHQ GLLI HHQWHWQIE JURXSVIQ

FHUBLO VAKRRY DQG \ HDW WHUH MR WD FGDUDQG FROMMMOWSDMAD R GlLI HIHORHV
DALRW DOVFKRRY



_H\ 2EVHUYDWLRQV

e 6FKRRO 'KLWH %ULWLVK DQG $00 2WKHUV KDYH D
$VLDQ JURXS V GDWD LV PLVVLQJ
e 6FKRRO KLWH %ULWLVK KDYH D VOLJKWO\ ORZHU V

WKH WUHQG LV LQFRQVLVWHQW $VLDQ JURXS V GDWLE
e« 6FKRRO 1R FRQVLVWHQW SDWWHUQ RI HWKQLF GLII
VFRUHV LQ ZKLOH LQ 'KLWH %ULWLVK DQG $V
e« 6FKRRO $VLDQ JURXS KDV D VLJQLILFDQW VFRUH GL
%ULWLVK DQG $VLDQ JURXSV KDYH KLJKHU VFRUHV FF
e 6FKRRO $00 HWKQLF JURXSV JHQHUDOO\ VKRZ DQ L
RYHU WKH \HDUV ZLWK $VLDQ DQG $00 2WKHUV FORYV
e« 6FKRRO 1R FRQVLVWHQW SDWWHUQ RI HWKQLF GLII
WKH KLJKHVW VFRUH ZKLOH LQ $VLDQ VFRUHV GL

N N
' )

R~ 79
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7KH33 6\XG DV SXSIE UAVSRQMHVVR DZ IGH VHRI TXHRQV : KIBIWH5)/ P HDVXUH LV XVHI XAQ
SIRVIGIQI WDWRYHUD@DWHWP. HQWIWLY DOR XVH XCDQG IQMHVAQI VR H DP LOH WH WHQGV 1Q IQGIYIGXDO
P HDVXUHV 7R P DNHW(ILYD P RUH P DQDIHDE®! SIRFHW D VXEVHVRI TXHWRQV WDWARYHUWH  VRSLE DUHDV
KDYH EHHQ XVHG | RUD GHHS GLYH

7KH TXHWRQQDILH GRHV YDU EHVE HHQ 3UP DU DQG 6HFRQGDU VKRR DQG DOR WH RSWRQV JLYHQLQ
WP VRl WH UHVSRQVHV SXSIO FDQ JLYH VR HDFK TXHWRQ 7KH P RAFERVHD P DWRKIQI WIDWP HQW

EHRVE HHQ3UP DU 6HFRQGDU VAKRRQA KDYH EHHQ XVHG LQ WLV VXP P DY




7KLY VHPARQ H SBUHV Z KHWHUWHUH IV DQ HYIGHQFH Rl WHQGV GHYH®SLQI DAIRWWP H
DQG EHVE HHQ VAKRR®Y | RUHDFK Rl WHVH P HDVXUHV ,Q DGGIMRQ Z H DOR @&RN DADQ,

GLLI HIHQPHV EHVE HHQ JHQGHWY DQ DQDOMY Z DV DOR XQ BRNQJ DWKH [P SDRR
HWQUEEW EXWOR GLLIHIHQPHV Z HH IRXQG

7R KHG WH LOMSUIHIMRQ Rl WH UHVXOV WH DYHUDI H VFRUHV KDYH EHHQ FRBXURRGHG

QXP EHUMKRZYV YHHKDQIHRI SWRUP RIHILRP SWHYIRXVVXWUYH RUZ KHQ
FRP SDUQJ EHVE HHQ JHQGHW WHWH LV SVWRUP RWH GLLTHHAH YV WH RWHUJ HOGHU

S5HG QXP EHUMKRZV YH FKDQIHRI SWRUP RIHIWRP SUIHYIRXVVXWH RUZ KHQ
FRP SDUQJ EHVE HHQ JHQGHW WHWH LV SWRUP RWH Gl HHQAH YV WH RWHUJ HQGHU

1 RW KRZ HYHUWLY LV QRWEDVHG RQ DQ\ VSHALLE LI QUIFDQPH WWWEHQJ DSSTHG




' R\ RX ITHHOKHDOK\ " : KDWAYHUP \ @ HW G , | HHOKHDOK\

7DEGIEHBZ EDVHGRQ Rl SXSI¥Z KR DIUHH RUDIUHHVARQI® \R WLV \WDMP HQW1 R FBDUSDMALD
EHVEZ HHQ VAKRRY DOKRXJK WHUH Z DV D AMS XS 1Q SXSLE DIUHHQI VR WL WDMP HONIQ 1Q
BFKRRO DQG 6FKRRO

— 1 T
N (I
—

9%8_* HQGHU

;KB WKHH DUH FROMMMQUWS DALY Z IWKIQ VSHALLE VAKRRY WH DUH QRWAROWWMWIQWEHVE HHQ

JHQGHY DARW VFKRRY

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




' R\RX XVXD@ HHAKDSS\ ", XVXD@ 1HHOKDSS\ DQG FROWAQW

7DE®IEHRZ EDVHGRQ RI SXSI®Z KR DIUHH RUDJUHHVARQI® \R WLV \WIMWP HOW1 R FGDU
SDWALD EHVE HHQ VAKRRA DIMRXJIK WHUH Z DV D @ H | DAIQ SXSIOY DI IHHQI VR WKLY WMP HOWQ
6FKRRO 1Q

I I
N (I
—

98 _* HQGHU

%R\V RQ DYHUDJH DUH KDSSLHU WKDQ JLUOV ZLWK ODUJH GL

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




$WH\ RX EHIQJ EXA@HG"

7TDEGIEH®RZ EDHGRQ RI SXSIKYZKRWOIGWH Z HHEHQI EXAHG 1 R HYIGHOAH WDWBIYHY RI
EX@LQJI DIH AKDQILQI RYHUWP H DQG WH GIYHOHP DIQV Z IWIQ WH DWW VHHQ QDWRQD@

I I
N (I
—

% * HQGHU

2 Q DYHWDIH ER\ VWQG VR JHEXTHG P RUH WDQ J LY Z I @UH GLLIHHOFHVVHHQLQ Rl WH
VIKRRY

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




VIKDQ EDG VKLQJV

S R\RXHOWR\ JRIQJ VR VFKRRO'  7KHUH DUH P RUH JRRG VKLQJV DERXVWFKRRO

7DE®I EHBZ EDVHGRQ Rl SXSI&Z KR DJUHH RUDJUHHWRQIO® VR WLV WP HOW7KHH LV DQ
LOGIFDWRQ WDWAKITEHQ DUH HQWR\ LQJ JRIQI VR VAKRROBW

N I
N (I
—

98_* HQGHU

7KHWH LV D FBDUWQGHQR |RUER\ VR HQW\ JRIQJ VR VFKRROBM/ WDQ J LY

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




$H\ RX GRIQJ DVZ HODVWWFKRRODV\ RX FDQ" . DP SGIDWHG Z WK P \ RYHLDM®
SWRIHW DWWFKRRO

7DEGIEHBZ EDVHGRQ Rl SXSIOZ KR DIUHH RUDIUHHVWRQI® VR WL \WIWP HQW7KHH LIV OR
REYIRXV FKDQUH LQ WHQG HYIGHQADRLRW WP H

I I
N (N [
N (R

%8_* HQGHU

$QG WHH LV QR REVIRXV GLLI HIHQFH EHVE HHQ J HQGHWY HYIGHQW

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




' R\RX FRSHZ H@QV VK FKD@HQIHV" ., |HHO WHVSRQG Z HOWVRR DO\ FKDM@QIHV 1O
P\ @H

7TDEGIEH®RZ EDHGRQ RI SXSI¥YZ KR DJUHH RUDIUHHWRQIO VR WL WIWAP HQW/ DUIH FKDQIHV
VHHQ RYHUWP H Z IWIQ VAIKRRYY EXVWOR FEDUSDWMALD DARRW VIFKRRYY

I I .
N (I I
— [

%_* HQGHU

2 QD JIHQGHUEDVY ER\ VWQG VR DIUHH P RUH WDQ J LUY WDWIKH FRSH Z HOY. IV FKDEBQI HV

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO




' R\ RX VIKLON VKDWL RX QYH 1Q D QIFH SMFHVR JWRZ XS ", VIKION VKDW. QYH LQ D
QIFH SOFH VR JWRZ XS

7TDEG EH®Z EDWHGRQ RI SXSIYZ KR DJUIHH RUDIUHHWARQIO \R WL WIMAP HOW7Z R Rl WH IRXU
VRKRRO'WKRZ D GHRIH 1Q WLV P HWIF RYHUWP H

I
N (I
T

%8_* HQGHU

1 R UHDOGLL HIHQFH HYIGHQWEHVE HHQ ER\ V DQG J LYY

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO

6FKRRO


































