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7KLV VRROML DQ LOYWIMRQ | RU\ RX VR HQJ DJ H 1Q GHHS HUMKLONLQJ
DERXVKRZ P HQWRUQJ IHODMRQWKISVLQ J IDGXDWA HGXFDMRQ FDQ
HP ERG\ HTXIW P IQGHGOHW : KHWHU\ RX FROMGHU\ RXUHD D
FXUHQWP HQVRURUD P HQWH RUZ KHWKHUVKLY UR®H LV\ HVWRR FRP H
P HQVRUQJ LV DQ HWHQWDOSDWARI VKH KL KHUHGXFDMRQ
OQGWDSH <HWVR HQVXUH WKDWP HQVRUQJ VD P HFKDQWP Rl
DGYDQFIQJ RSSRUXQIW IDWHUKDQ @ IMQJ RSSRUXQIW VR D
VHBFWHZ P HQVRWY DQG P HQWAHVP XVAHQJ DI H 1Q DFVIYH
GDWIQ) FROWBQWH GIFMRQ DQG WH DGDSVIMRQ R VILRUHG
SWFWFHV 1 $6( 0

" HFDGHVRI UAHVHDUFK KDYH SURYIGHG HYLIGHOQFH VKDWP - HOVRRUIQJ
UHOMROQWKILSYV DUH DWRFIDWAG Z I YMCDQG SRMMYH RXWRP HVIRU
J WDGXDWM WXGHOQWGHYH&RSP HOWDVP HQWHV ) RUH DP SO

SRMMIYH P HQWRUQJ LOWADFVRQV KDYH FROVMMQUD FRQOWIE XVKG VR
LQFUHDVHV 1Q J IDGX DV VWK GHQWBVHQWH Rl EHRQILQJ 2 B HDUD HW

DO DFDGHP LF DQG FDUHHUHIILEDR\ ) HWHUGH 9 DR
-RKQWRQ DQG VFKROUD IGHQWA GHYHRSP HQW&REHFN
+DD YXDV DP RQJ RMHURXWFRP HV + RZ HYHU WKH

EHQHIIWRI P HQVRUQJ DUH QRAWKQLYHWDOYDUWIHWY/IQ P HOVRUQJ
UHDMRQWKISV VXFK DVP MDD QP HQWQ H SHAVMRQV RU

FRP P XQIEDWRQ W®N P D\ EHDP RQJ ViKH UHDVRQV J LDGXDWM
WXGHQW EHFRP H GIWDVM IHG Z MK RUBIDYH WHLUSWRI P VRU

/ RYWW 0 DKHUHWDO 7KHEHQHIIWRI P HQVRUKLS DUH
DOR QRWHDA HG HT XWE® DFLRW.J IRXSVRI WXGHQW Z VK DQ
LQFUIHDMQJ QXP EHURI VFKRODW L@XMADMQI KRZ P HQVRUQJ

H SHAVMRQV DQG LOWADFVRQV YDU DFURW VRFIDAGHQWAHY VXFK
DV WDFH DQG HWQIFIW J HQGHULGHQWA DQG | LIMI HOHUDARQ
FRQBU H WXGHQWAWY HJ ' DYLVHWDO * ULILQ HADO

3HWH HWDO 6 D@H © RIRG  %DOQH - RIIRWG HW
DO

$V\ RXUHQJ DI HP HOWZ IV VIKHVH UHVRXUFHV EHJ LQV DIVIP SRWBQW
VR HWIDE @K VKDUHG XQGHUAMBQGLQI VRI P HQVRUQJ HT XIW DQG
HTXIW P LQGHGOHW 2 Q WH QH WSDJH Z HRITHUEUH GHILQIMRQV
WDWZ HDEIGH E\ 1Q VIKH IRTRZ 1QJ IKUHH P RGX®N



[$ SURIHWMRQDOZ RINQJ

DADOFH IQ Z KIEK 7KH SIRFHWRI
IQGINIGXDA Z RUN VR HVIKHU DFKIHYIQJ SDUW 1Q
RYHUWP H VR VXSSRUMMH WX GHQWHGXFDMRQDO

SHYRQDADQG SWRIHWMRQDO
JWRZ K GHYHRRSP HQW
DQG VXFFHWRI VKH

RXWRP HV UHJ DUIGBIW
Rl WX GHQWB\RFLDO

UHOMRQDOS DWQHLY/ LGHOWAHY DGDSWAG
WIRXJIK WH SIRYMRQRI ILRP WH &HQWAUIRU
FDUHHUDQG S\ FKRVRFLDO

8 WE GXFDUR
VXSSRUE 1 $6( 0 DQ( Q

- KL®I VIKLY UAVRXUFH FDQ EH DGDSWMG | RUHGXFDVRWY DAD@WIRI HV
HJ IDFXOV WDl SRWBRFVRUDAHTRZ VV J IDGXDVA \WXGHQW

XQGHU WGXDWAV DQG D@DFDGHP LF GIVFLS@OHV MIVIP SRWBQVWR

EHDULQ P 1QG VKDWAKLY VRROIMZ DV LOIMD® GHYH®RSHG VR EH

DWXQHG VR VKH GHYHBRSP HOWRI J LDGX DV WXGHQW LQ VFIHQFH

WIFKQR®RJ\ HQJLQHHUQJ P DVKHP DVMEV DQG P HGLFIQH 67( 0 0

GLFISARHVY * IDGXDVWA WXGHQW RIMQ RFFXS\ XQLT XH \SDFHV DV

ERVK P HOWIHVDQG P HQWRWGHDFK RI Z KLEK UHT XLLH XQIT XH

QDYLJ DARQ RI UAVRXUFHV LHOMRQWKISV DQG SRZ HUG\ QDP LEVRI

ERVK LQGLYIGX DOFRQQHFRQV DQG LOWMARQDOMKFVUHY $ VVXFK

J WDGXDVW WXGHQW P D\ VINH RQ FUXFLDOLR®V IQ EHFRP 1QJ

P HQURW/VR XQGHU LDGXDWAV VRP HVP HV UHIHUHG VR DV DVIRJ H

DKHDG P HQRWE: RIIRWG Z KI® HP DIQIQJ 1Q WKH IRBI R

P HQWH Z VK YDU LQJ IDFXQOV P HP EHWY SRWEBRFV RURKHUMDIHQW

P HP EHWRI ViKH GLMALIS@ODY FRP P XQIW HJ  $XWAQ

/ HFKXJ D

7KH ILWAMP RGX®! LOFOXGHVVE R DFVYIVAHV DWDWN | RU\ RXUUH GIFIYH
HQJ DI HP HQWZ W \ RXUURGBN DQG UIHVSROMELDAHVDVD P HQVRURU
P HOWH DVZ H@DV\ RXUHQJ DI HP HOWZ WK GHVWALP LQIQJ KRZ \ RXU
FXUHQWP HQWRUQJ IHDMRQWKISVP D EH XQGHUAMRRG KURXJ K IKH
GIQVRI WH (0  <RX VKRX@ SMQ | RUHDFK DFVYIW VR VIDNH DERXW

P LOXWAV KRZ HYHU\ RX DUH HQFRXUDJ HG VIR VINH WH DP RXQWRI

WP H\RX IIQG P RWMKHSIXO6 HD IH BIFVRQ VD NH\ HOPP HOWRI

P HOWRUKLIS 0 RQWRP HU DQG FUHDWQJ WP H DQG VSDFH \R

®IDUR DERXW RXURZ Q WHQJ WV DQG QHHGVIQ P HQWRUKLS DVZ HD

DVWRWH RI \ RXUP HQVRURUP HQWH Z L@DGYDQFH \ RXUDELDW VR
FRQWEXWM P HDQIQJ IX@ VR VKLY GHYHBRSP HQWBOLHOMRQWKLS
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7KH SHYSHRYH
H KIELVMG E\ |DFXQV
SWFWARQHY DQG
®DGHWY/Z KR VINH
UHVSRQVELOW IRU
LOHT XIMHV DQG VIDNH
DFVRQ VR DGGUHW K HP
DGDSWMG ILRP WKH
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* LYHQ WH UEK HP SLUFDOHYIGHQFH VXSSRWQJ WH EHQHIWRI P HQVRUQJ LY HAHQUDOMDW XX UH
P HQVRUQJ UHVHDUFK DQG SUDFFH HQVXUH VK DVWKHVH EHQHILW DUH HT XVRE® DFFHVWME ®1 DQG
VXFWD® VXSSRUMG 7R P RYHVRZ DUG DFFRP S@KIQJ WIVJRDOP DQ\ Rl VKH XQGHUABQGLQI VDQG
LOWALDFVIYH URVRXUFHV 1Q VIKLY VRROIMIHO RQ * UL LOB/ FRQFHSWXD DAWRQ RI VIKH ( TXIW 0 LQGHG
0 HQVRUQJ 0 RGHO(0 )LIXWH DQGHP SIUFDODSSTFDARQVRI WIVIWDP HZ RUIN Z MK J UDGXDW
IXGHQWP HQWRWY : RIIRWG

Access to and
Engagement In
Mentoring

| P2 U
01 PI:H)g . Outcomes
| Relalionship
y b ®p® me Quality
WH H2 D Identhies
w ®uo

Equity Minded Mentoring Model (EM3)

,QWL/P RGHO* WILQ QRMVKRZ P HQVRWEDQG P HQWHVBVRFLDOGHQWAHY DVZ H@DVWKH RW DQL] DWRQDO
VWKXFVWUH DQG G\ QDP LFVRI Z KHUIH P HQVRUQJ RFFXWY LQIOXHQFH HYHUY SDUARI H P HQVRUQJ
IHOMROWKIS@UWRP DFFHW VR TXDON RI LOWADFRQV WKURXJ K SHWRQDODQG SURIHWMRQDORXWRP HV ,Q
SURUIHVHDUFK DSSOLQJ WLVIWDP HZ RWN : RIIRWG H SRWHG KRZ WKH P HQVRUQJ DSSWRDFKHV
WDWQIRUP DWEV GRFVRIDOWXGHQW XVHG Z VK XQGHLI IDGXDVW P HQWAHV Z HUH UHI GIFAYH R DQG \KDSHG
E\ WHURZ Q \RFIDAGHQWAHY DQG SRMMRQ LQ VKH DFDGHP LF GHSDWR HQWDV Z H@DV VKH

IGHQWAHY SRUMRQV RI VIKHIUP HQWHV

"HB7S VB850 4

,Q VKLY DFWYIW Z H HQFRXWDJ H\ RX VR VKLON FUMFD@ DERXVWKH RYHUDS EHVE HHQ VRFLDAGHQWAHY DQG
RW DQL DARQDOMKXFUHV ) LWMVFROMGHUZ KDW RX NQRZ RI \ RXURZ Q DQG \ RXUP HQVRURUP HQWHE/
SHWRQDCFRQW] WP RWYDVMRQ DQG HQJ DI HP HQWAVRFLDCDQG HP RARQDOWNAY DQG H HFEXWYH
IXQPVRQIQJ VNI XMQJ VKH FDVWJ RUHV QMG RQ VIKH IRTRZ 1QJ SDIH
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[§ HPu®I2 y / uhb P: / $PP\) RUHDFK RI VIKH FDWAJ RUHVEH®RZ DW\ RXUHD

A @SH® o PO i S PHHZL:pS2uS: i @u B8 y o H o P2y p H2 2y p Hup/
Ri ® oPo i HbbPI 2y SH |/

X Hu2u b1 2y SHb HISHo P® HEP2u HDO i ! PHi P®d@PH o i/
. $ IVMMJUFRQVGHUQJ HDFK RI WKHVH
16340/ - S0/ 5805 FDVIJ RUHV GUDZ RQ VKLVIQIRP DARQ VR
¢ &XOXUWDCAEDFNI IRXQG DQG VHD LGHOWLFDMRQ DQVZ HUWH IR@RZ 1QJ TXHWRQV
e 3UP DU @QIXDJHDQG DQ\ RHUDQI XDJ HVVSRNHQ
o QUWALHVIV VIAHQU VIKV H WDFX UIEX UDFVMMEHY e KDWDHRP HRI \ RXUSHYRODO

e +RP HOHIDFRVRWY/

LOWAUHVW DQG KREEIHV' ' R\ RX VKDWH
DQ\ RI VIKHVH Z M \ RXU
P HQWRUP HQWAH"

¢ +RZ GR\RXUWFIDOFX®XWDODQG RU
FRP P XQIW EDFNJ IRXQG V
LI OXHQFH \ RXUHGXFDMRQDOYIMRQ
DQG SUDFEH"

¢ +RZ GRHV\ RXUEDFNJ URXQG DM Q
Z MK \ RXUGHSDUWRP HOWRUMFKRR®/
GHP RIWSKIEV : VK RWHU
P HP EHWRI \ RXUDFDGHP IF

408" - "/ YR OB "'- 4 *-4 QHVE RN HJ P HQURWY DWSURU
. 3HHUWDWYDOG LHIMROWISY LOVANXRQV VXS SRWAYH SHHU
o 6HD DZ DIHQHW FRP P XQMEHV"
o SELON VR FRP P XQIFDW VIKRXJ KW DQG |HHIQJ V * ¢ KDAWARXUWR®H LQ WKH GHSDUR HQW
HIHPYHO RUSWRIWDP " : KDWY VKDWRI \ RXU
e SELONV VR Z RWN HIHFAYHO 1Q JURXS VHWMQJ V P HOWRUP HOQWH' ,GHQW\ DFFHWWR
e 5 HMAHQFH DQG SHUHYHUDOQRH UHVRXUFHV VK DWDUH SDWVFXDUVR

HDFK RI \ RXUSRMMRQV

38 &3& $&4

1 HZ 7HDFKHU&HQWAU , QWAKXFVIRQDO
0 HQWRUQJ IRU( TXIVDE® / HDUQIQJ
KW8V ZZZ FXVGFRP ' RZ QRDGV 1 7&

0 HOVRU7WDIOIO) 0 DWIUDY'SGI
U . $ 5 HKIONIQJ P HQVRUQJ
O&B5T7& @350’97(4’*__4 ,QUAI LDMIQJ HT XIW P IQGHG SUDFVIFH 1Q
. 3 RU DOl DAEQ DOG IR SWRP RWQJ DFFHW VR DQG RXWRP HVRI
ool DCARITY GHYH®RSP HQDOHIMRQWKISVE,Q$ . H DU
* SHGRIRQ DG VHO P RQWVRUQJ - 3RWHW( GV RIDGU2 pOPSSH>
* G6KRUWMLP P HP RU @y PRHSH | 2: SB6IP:HELS ®
* ) O LEGIWIONQU U1PHOA 2HBSE/ p2 / uSHh: 1 2

e $ELON VR IRFXVDQG HP DIQ RQ VIWN T - & RYVBIG] H
e 3HWSHFYH VDNLQJ
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7KH TXHWRQVLQ WKH SUHYIRXY DFVYIW DUH GHVLJ QHG VR | DFLOVIVA FUMEFDOMIQNIQJ DERXW RXURZ Q
DQG \ RXUP HQVRUP HOQWIHE/ XQIT XH SRUMRQDOAHY & RQYHWDMRQVEHVE HHQ P HQVRWY DQG P HOWHV
WDWH STFMD DGGUHW WQMRQV EHVE HHQ LOWAMVIRQDOQRWP VDQG SHWRQDOYDOXHV EXLAS

I RXQGDMRQDOVXSSRUADQG XQGHUMDQGLQJ [RUWH LHIMRQWKIS ,QP DQ 7KLV IRXQGDVWRQ DARZ V
P HQVRWY/DQG P HQWIHV VR FKDEBIQJ H D WDGIMRQDCKIHWDUFK\ 1Q P HQVRUQJ IHOMRQ\KLSV DQG LOWHDG
YDOXH VKDUQJ SRZ HUDQG FUHDWQJ HT XVBE ®I DDKLS . [P HWDO 7R | DFLVIVM VKLY HYHQW.DO
FROYHWDVRQ Z I \ RXUP HQVRUP HQWAH \ RX DOR QHHG VR EH DZ DUIHRI Z KR HOH Z KDWRKHUVXS SRUWV
FRP SUMHV\ RXURZ Q DQG \ RXUP HQVRUP HQWHE/P HQVRUQJ IHODMRQWKISV 3 URUVFKRDUKLS KDV
VKRZ Q VKDWIQ D Z RINS@FH VHWIQJ  LOQGIIGXDY Z VK P X@AS® P HQVRW H SHUHQFHG HQKDQFHG

FRP P V@ HQWR VIKHIURW DQL] DARQ NRE \DVM DFVRQ DQG FOUW RI FDUHHUH SHRVIMRQV %DXJ K
6FDQGXD ,Q \VSRUV IHDWAG FRDFKIQJ SWRIWDP V IHVHDUFKHWY KDYH VP LOUD GRFXP HQWG WH
XWDN Rl P XGAS®I P HQVRY DVD P HQVRUQJ QHVE RINP D\ KHS P HQWHV RYHUFRP H\RP HRI WWH
LOKHUHQWP [FLIR SROAFDOSWRE®P V DQG RIIHU EHVSRNH DQG HP RURQDOVXSSRWV 6DZ XN HADO

S 2 YHUWH @VWHZ GHFDGHV lKHP XGAS®1 P HQVRUP RGHOKDVP DGH IWZ D\ LQVR VKKH SXEQF
LOWAUHW) DZ DO © HWQJ DQG VRP H XQLYHWMHV KDYH GHYHRSHG DQG KDUHG EHW
SWDFWEHY : DNH ) RUAVAS QLYHUAW 0 HQWRUQJ 5 HVRXUFH & HQWU

SUS:UE Y/ WUHIHIUHY / &HL TSy p H2p DY S/ Houl @i PP/ SPuH ®u Hbo HIu

I | ud B8u:48 Yy P BMp: o P§  ®U2H ! pb Py HS6P HZu & HI® S2uS: . 7KIVP DS LV
GHWJ QHG IRU\ RX WR [ L@RXWDQG IGHQW\ WH DUHDVIQ Z KIFK \ RX KDYH VXSSRUWADQG WWH DUHDVIQ Z KIFK
\RX Z RX@ M\H P RW VXSSRUVDQG VR FRQFUHW® J DWCHUMKHVH UMVRXUFHV 0 XGAS B LQGINIGXDY DQG
DYHQXHV FDQ VXSSRUWAX RXUGHYHBRSP HQWDVD P HQVRURUP HQWH : KL VRP H DUHDVRI IXSSRUAP D\
EHP RUH UHDGLO UHBIYDQWR P HOWH GHYH®RSP HQWZ H DOR HQFRXWDI H\ RX VR HQJ DJ H VKLY DFVMW LI
\ RX DLH D P HQVRU DV\ RX FDQ DOR EHQHIWURP  VIXSSRUWMRU\ RXULQGLYIGXDQOJ LIRZ K DQG

GHYH®SP HQWQ P HQVRUQJ WA@Y ,Q GHYH®RSIQJ DQ KRQHWADQG FRP P XQIFDYH UHDMRQ\KIS

P HQWRW DQG P HOWHV FDQ \WKDWH SRZ HUDQG SUYI®BY H 1Q WKH VHWMFH Rl WH UIHOMRQDOGHYH®RSP HOW
,OP DQ 2 QH SHURQ FDQWDQG VKRX@GQWSIRYIGH HYHY IRP Rl P HOVRUQJ VXSSRUNVDQG LV
P SRWBQWR UHFRJ QI H LQGIIGXDOBWHQJI VKV 1Q VKHIUP HOVRUQJ FDSDFIVHV
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DWMIXGHVVIRZ DG WH Z RINVHWMQJ h P2 Sb
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KWBV ZZ7Z SIRTXHWFRP \FKROUOD
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$Q DQDOMYRI VWH YDXXH RI P XGAS®

P HQRW/IQ IRP DOVHG ( @M &RDFK

0 HQWRUQJ 3WRIWDP P HV § @o: 18S6

0®P§SH S ®2/ 2H§U®SP PoDYY
?

KW8BV_GRLRU

© DNH) RUHVAB QLYHWAW

1 DARQDCP HQVRUQJ P RQVWK
0 HQVRUQJ 5 HVRXUFH &HOWAU 5 HWHYHG
IRP

" HFHP EHU

KWBV P HOVRUQJ RSFG Z IX HGX ODWRQDO
P HORUQ] P ROWK

,QP DQ $ * &XOXWH DQG
SRUMRQDOWV $FDGHP \ DQG P HQVRUKIS

a yu =AuXS/olp © HWIQI $ ) 2PREHU  : K\ \RX
KW8BV GRLRU QHHG P XGW5®I P HQWRWY/ + DUYDUG YaXMOQHW
T 5HYIHZ 5 HWIHYHG 0 DUFK IWRP
o KWBY_KEURU Z K\ \RX OHHG

P * O XWDQG 7 BKDK 71 WP DIO%, P XQI5®I P HOVRWY/
3 XWQJ \ RXUSRZ HURQ WH QQHE

7RZ DUG HP ERGIHG DE\KIS 1Q P HQVRU

P HQWH DQG SHHUIHDMRQWKISV @ p: pS289

P RPy S (phud/y p H&

KWBV _GRLRU

1 DARQDO&HQWIUIRU) DFXAV ' HYHE&RSP HQW
DQG ' LYHUW

KWV ZZZ IDFEXOVGLYHMW RU_QFIGGP_HO
RP DS

&40 '03. o-&*

2 YHD@O RGX® KDV GLMXWHG WH NH LR®! VKDWS RUMRQDOAHY DQG SHWRQDCFRQW] WS @\
QP HQRUQJ LHIMRQ\KISV : KI®IP DQ\ RI VIKH H[ DP S®NVKDYH IRFXVHG RQ J IDGXDW
HGXFDVRQ DV VKH FHQWDORW DQL DARQDOMAKXFVH VKLY FRQYHWDMRQ FDQ EH H WIQGHG \R

P DQ\ DFDGHP LE DQG Z RINS@FH FRQOW W 7R | DFIOIV P HQVRUQJ IHDMRQWKLSV VKDWDUH

P RUIHKROME DXVKHQUE DQG GHYH®RSP HQVDO RUERVIK VIKH P HQVRUDQG P HQWH HDFK
SHURQ LQYROHG P XWWFRQUGHUVKH Z D\ VVIKDWIK HLUVRFLDOGHQWAHV EDFNJ LIRXQGV DQG

DI RUSDQFHV RUFRQWADIQW VKDS H WKH LOWIDFMRQVVIKH. KDYH 9% HQJ DI LQJ 1Q VE R DPVAYMEN
DERXWS HWRQDOFRQW WDQG P HQVRUQJ QHVE RUNV Z H KDYH \VKRZ Q KRZ RQHB/ SRUMIRQDMAHV
P DWHMUJ UHDVWD [Q P HQVRUKLS DQG DR KRZ RQH P HQVRURURQH P HQWAH FDQQRWDQG VKRX @
QRWGR IMD®



https://www.proquest.com/scholarly-journals/effect-multiple-mentors-on-protege-attitudes/docview/1292269082/se-2
https://ideas.ted.com/the-5-types-of-mentors-you-need-in-your-life/
https://doi.org/10.1080/02703149.2019.1684678
https://doi.org/10.1080/15427609.2021.1942686
https://www.facultydiversity.org/ncfddmentormap
https://doi.org/10.1080/17408989.2016.1268587
https://mentoring.opcd.wfu.edu/national-mentoring-month-2023/
https://hbr.org/2021/06/why-you-need-multiple-mentors
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* RRG TXDOWV P HQVRUKLS IHIHVRQ DQ [P STFIMRUH] STEMDI IHHP HQWEHVE. HHQ SDWHLY DERXWHDFK
SHURQVH SHAVIMRQV ) RUH DP S®1 D IDFXOV P HQVRUP LJ KWEH H SHFWG VR P RGHCEHKDYLRUDQG
WNL@RUVR P DNH GLUIHFWFRQQHPRQVEHVE HHQ Z RIN HJ  UHVHDUFK DQG SUWD[ LVIP SGP HQVMRQ 2 Q
WH RWKHUKDQG J UIDGXDWA WXGHOWP HOWAHVP LI KWEH H SHRMG VR VKRZ XS UHI XD Z W DQ RSHQ
P 1QG EHFUMFDCRI LQIRWPP DARQ RUEHWSWDFFHY RUIRGRZ VKURXJ K Z IMK LHT XHVWIRP  VIKHIU

P HQVRU ( YHU P HQWRUQJ SDWQHUKILS LV GLIHHOWEXWOQ DGRl VKHP  H SHFVIMRQV Z LOWKDSH KRZ
SDUAHL/ LOWALDFWS HVHDUFK 1Q VIKLY DUHD RI P HQVRUKLS LQGLEDVAVD 1HZ  FKDUDFVMUMAEY VIKDWP D\
IQIRP  H SHAVEMRQV IQFOXGIQJ SURUH] SHUHQFH DQG EHIHIV $ GHUEL] EH HWDO RQHB/

P RUYDWRQ VRFIDQ DMRQ DQG RSSRUXQIW 1 RRQDQ HADO RUGLVS DUDV LOWIAVRQDO

H SHFVBMRQVRI Z KR SIRYIGHVP HQWRUKIS * WILQ 5HGGLFN

,Q @OH Z I * WLILORY \VIXJ J HWMRQV IRUHT XIW P LQGHG P HQVRUQJ IRWP D@ LQJ H SHAVIMRQV FDQ
SWRYIGH QHZ DYHQXHVIRUDFFRXQVZELDN WHFRJ QMRQ RI P HQVRUQJ VXFFHW DQG VIKH SUIRP RARQ R

P HQVRUQJ QHVE RUN\VZ KHQ VRP H H SHFVBMRQV FDQQRVEH I LGBIG 6 FKROW KDYH IRXQG WDWP HQVRWY/
DQG P HQWHVDINH YIHZ  H[ SHFVIMRQ L[GHQWLFDARQ DQG D QP HQWSRVIYHD  + XVNLQV HADO

6P LW H SHAVIMRQ IRP DURQ KDV D WJ QUIEDQWDQG SRUMIYH P SDFWRQ ERW P HOVRUKLS
SDUWQHWY SHUFHSMIRQVRI VXSSRUWV<RXQJ  3HUMZ « 7KH HITHFW Rl VKDUHG H SHAVIMRQV\VSDQ
EH\ RQG VIKH DFDGHP \ DV HYHQ IQ\ RXQJ P HQWHV H SHRVIMRQV @H ViKH FROUQXDURQ RI D

P HQVRUQJ SDWQHUKLS Z DVSRUMYH® DWRFLIDWAG Z VK P HQWHVBVRFLDCDGMWR HQWDQG SHUFHLYHG
FRP SHWIQFH * RGQHU 0 D\ VHOMW

@

on/ ustsHb 1 2y SHb @S: S
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y /S8H | HOY pu H2 oW
[ SHPZMpuBu/ b 1
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7KIVIQIRWP DARQ LVIWDP HG E\ WH FXUHQWHDON Rl P HQWRUKLS

H SHUHQFHVLQ J IDGXDW SURIHWIRQDODQG GRFVRUDCHGXFDVRQ
5HVXOVIWRP 1 DXHV J WDGXDW VXUH\ VKRZ VIKDWURXJ K®

ROH ILVIK Rl UAVSRQGHQW\DIG WMDWIH\ Z HUH GDADVM HG Z MK KHLU
VXSHUWMRUIHDMRQWKLS D GLVFRQQHFWAK DVWAK UHDVMAQV VIKHLUI XVAKUH DV
Z HODVVKHUSUAVHQW © RRGVRQ S DQG VKDWHI | HFVAYH®

P HQVRUIHG WXGHQW Z HUH ERVIK P RUH @\HO VR SXE@K DQG

FRP S®MA WHLUUHVS HRVAYH SURI LDP

( [ SHAVMRQ VHWIQJ DARZ VERWK P HQVRWY DQG P HQWAHV VR GHYH®RS
P RUH UREXVWEHQHI LELDOIHIMRQWKIS YV + XVNLQV HADO 1 RRQDQ
HWDO - KI® ViKH RQXVRI I DFLOIQI H SHRVIMRQV VKRXT@ QRW
VRGO @H Z WK WH P HQVRU P HQVRWY/ Z RX@ GR Z HIVR EHILQ D
FRQYHUWDVRQ H STFMD RUYID P RGHIQJ H SHFAVIMRQV UHIHUVR

© RIIRWG $VP HOURQHG LQ 0 RGX®!I P HQWHVWKRX@ QRW

H SHFWRQH P HQVRUVR P HHWD@RI VIKHUQHHGY WXV SURP SWQJ WKH
EHQHIMRI KDYIQJ P XGAS®I P HQVRY ,Q DMP LOMUIDWKIRQ DP HQVRU
VKRX@ SURDFYH® EHDULQ P LG VKDVWIKH\ Z LAQRWEH DE®I VR P HHW

D@OHHGVRI DP HOWH DQG KHS VIKHP  11QG RWHUP HQVRWY DQG RU
UHVRXUFHV\R IL@NQRZ BIGIHJIDS V. GH-DQDV  6X@YDQ

&ROWA WP D\ DOR S@\ D \J QUIFDQWIR®G! LQ DI QIQJ H SHAVIMRQV
Z VKIQ P HQVRUQJ IHDMRQWKISV ,Q ViKH FDVH RI J UIDGXDWA DQG
SURIHWMRQDCHGXFDMRQ P HOWHV RIMQ KR@GS P DQ\ LR®IV DVWIKH
IOWMAMMRQ HJ J UDGXDVW UHVHDUFK DWIMEQWMADFKLQ) DMIMWBQW
SDUWRUIX@WP HHP S®\HH 6RP HIDFXOV IXQ MEVZ MK J UDGXDWA
WX GHQW DQG SRWBRFV DRI Z KRP @H® VHHN GLIHIHQWKIQI VIQ
WHUHOMRQ\KLS Z VK VKDWIDFX®OV P HP EHU HVSHFLDAD 1L VIKHVH

J WDGX DM WX GHQW DQG RUSRWBRFV KR@ VRFLDOGHQWAHY VIKDWK DYH
KIMWRUFD® EHHQ P LORUM] HG 1Q VKHIUIHG HJ WHIHUWR : RIIRWG
%DOQH IRUD GIVFXWMRQ DERXWZ RP HQ LQ EIR®RI\ @EV ( DFK
UHOMRQWKLS HIFIW G HIHQWQWAUDFMRQV EHVE. HHQ

P HQURWY P HOWHV DQG H SHAVEMRQ VHWQJ DARZ V DAQGIMGXDY
LQYROHG VR EH H STFMDE RXVWIKHIUE RXQGDUHV DQG QHHGV

© KDWZ .@RARZ 1V D VKRUADFVMW VKDWP L] KWKHS P HQVRW DQG P HQWAHV DGGUHW H| SHFVIMRQV VKDW
DUH DQJ QHG RUP VD@ QHG E\ WIWAQJ Z VK DQ HSIMAP RERJ LEDORXIOH %8 WIWAQJ Z MK

HSIMMP R®RJ\ Z KIFK LVEURDG® D SKIRVRSKIFDOMHRY FROFHUQIQJ) NQRZ ®IGJ H SURGXFVRQ DQG KRZ
ZHNQRZ Z KDAZ HNQRZ WKH JRDAVIRU\ RX VR LOQYHVAI DWA IURP  Z KHUWH DQG KRZ \ RX NQRZ Z KDW RX
GR ,QGRIQJ VR Z HKRSH\ RX RSHQ® H] DP LOH Z KDW RX EUQJ VR VKH P HQVRUQJ VDE®IEVR VR VSHDN
DQG XQFRYHUDVSHFW\WKDWP D\ IQIRWP \ RXUKROME SUMVHQFH DVD P HQVRURUP HQWH : HH[ SHFW
WDWHLY VRROFDQ EH RQHRI P DQ\ XVHG VR 110G DQG D@ Q H| SHAVIMRQV DFLRW P HQVRUQJ
UHOMRQWKLSV
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P HQVRUQJ SDWAVRI %DFN SURIHWRWY DASHGRP LODQWD :  KIV UHVHDUFK XQLYHUMEY  § 1283
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$GHUELJEH 6 &RXXFFL* WD\ / *WD ' 6
&RQFHSVIRQV DQG H SHFVBMRQVRI P HQVRUQJ
UHDMRQWKISVIQ D WIDFKHUHGXFDWRQ LHIRWP  FROWA W
wu H2DeaeAPH 22 DGESH u2ah b nuS2 b DR

GH-DQDV 6 & 6X@YDQ 6 ( 0 XGOS

P HOWRUQJ LQ DFDGHP H ' HYHBSLQJ WKH SURIHWRUDO
QHERW h P2 36 TR 85H $6 p@Shp AR ?
KWBV_GRLRU MME

* RGBQHU/ 0 D\\VHOM/ 2 7KH TXDOW RI

P HQWRUQJ LHOMRQWKISVDQG P HQVRUQJ VIXFFHW h P2 $6
Tee PHOS ® ® u:8p SuOPa

g . $ 5 HWIQNIQJ P HQVRUQJ ,QuIAJ LIDWQJ
HTXIW P IQGHG SWDFWFH 1Q SIRP RWQJ DFFHW VR DQG
RXWRP HVRI GHYHRSP HQUBOHIMRQWKISVE,Q$ . H DU
- 3BRWHOWV( GV RIBDZU2UGPESH S®y PRHSH | 2
. 8ISGIP: HBU S ®ulPHoQ 2MBSE/ pu2 / p§Hh: 1 2
uSeu2 @ SS 5 RXVBIGI H

*UWIQ. $ S5HGGIENS5 - 6 XUYHICDQFH DQG
\DFULLIFH * HQGHUGLLIHIHQFHVIQ VWH P HQVRUQJ SDWMLQVRI
%DFN SURIHWRWY DWSUHGRP LQDQWD :  KIVK UHVHDUFK
XQYHUMHY  § pu2A8S 0®PSSHP Sé w:puSB8@h P2 S
RA

+XWOQV: & BLBW. : HEHUODIQ $0 9%4HIJ 0 °

)RZBU-U9 * +DP IORQ - DQG) ®P 1QJ 0

,GHOWI 1QJ DQG D@ QIQJ H SHFVIMRQVIQ D P HQVRUQJ

HODMRQ\KIS ! 0 18563 ®AX :&H 362 S SuR
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1RRQDQ 0 - YDAQIHUS  %DFN 5 3HHUDQG
IDFXQOV P HQURUQJ 1Q GRFVRIDCHGXFDMRQ GHIIQIMRQV
H SHUHQFHV DQG H SHAVIMRQV X Hi2 SHp Soh P2 So
TAUSEZP DS ®nuS2 P Db RDZU20®PESH DA
?

: RIRWG $ 0 ( TXIW P 1QGHG WIRJ H DKHDG
P HQWRUQJ ([ SRUQJ J IDGXDWA WX GHQWBQDUIDWYHY DV
P HQWRW/ VR XQGHU IDGXDWAVIQ 67( 0 0 AZu @ phipi 1
RIDGU20®PESH> R4

KW8BV GRLRU KH

" RIRGS$ 0  %DQH - 0 5H 6KDSLQJ VIKH
\RFIDQ DARQ Rl VFIHQWILE @EV 8 QGHUMIQGLQJ Z RP HQR/
GRAVRWOH SHUHQFHVIQ 67( 0 @E IRVIMRQV AZi

aphipi | RDGU20@PESH [RR

KW8BV GRLRU KH

. RROVRQ & $ P HWDIH IRUP HQWRW/ ILRP

GIWDVMM HG J IDGXDVW WXGHQW y SHP2uDhda ?
KWBV GRLRU G \

<RXQJ $ 0 3HUWHZ« 3/ 7KH RO R

H SHFVMRQVLQ VWH P HQVRUQJ H[ FKDQIH $ Q DQDOMY
Rl P HQVRUDQG SIRWJ « H SHAVIMRQV LQ LHDMRQ VR
SHUFHLYHG IXSSRWWh P2 S6 Tw S SBu$ox: Pu: D
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https://doi.org/10.1038/d41586-019-03535-y
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Ubb i BPS1200a 2XA0 22X ywOyA )WHHZ WMIRUDERXW s P LOXVMVVR DQVZ HUVKH
TXHMRQ ra @Qu2u® o PO i 12 y "E<RX FDQXWHDQ\ RI ViKH T XHWRQVRQ WH SWRP SWR J XIGH
\ RXUIHIGIFVIRQ RU\ RX FDQ FKRRVH VR W@ RXUWRY KRZ \ RX Z MK - XVAWHP HP EHUVRR NHHS Z UMQJ
IRUMKH IX@WAP H 7KLVIVVWHDP Rl FRQWLIRXVOHW ' R QRWHHOMH QHHG VR VHO HGLW

©Pu:HP : H JP®u o P21 2up a 2B 7KLY GRFXP HQW
RITHW VRP H JXIGIQJ TXHWRQV IRUFRQUGHUQJ KRZ \ RXU
NQRZ BIGIH IV MXKDWG DQG IRU KHBIQJ XV FRP H R
WHFRJQJ H HDFK RWHU DV P HP EHW Rl DQ LOWGBFDO
FRP P XQW $VRQHWHFRP P HQGDVRQ \RX P D\ FRQUGHU
GWDIVQI LOMDOWKRXJI KW 1Q UHVSRQWH VR VIKHVH TXHWRQV
LQGHSHQGHQWD DQG VKHQ EUQJ \ RXUUHVSRQVHV VR RQH RI
WH LQMDO P HHFMQIV \RX KDYH Z MK \RXU P HQWRU RU
P HOWH 3®DVH QRM WMDWWKHVH TXHWRQV DH P HDQW
RQ® DVSWRP SW Z H DW RQ®O VKDWK RX FROMGHUZ KDW RX
Z DQWR WE@HDFK RWHU DQG QRWSURUM] H Z KDV RX VIKION
RVKHWY/ Z DQWRUH] SHFWIRP \RX : HUHFRIQI HWKH P DQ\
ZDV WDW WIONQJ IV IQ\SILHG DQG \XWIRIQHG DV
AQWTIFVDEBLO WKV

a @SHS2u 0 P2b HiGu8HPSOP Hi2u: H/

D: KDWGR\ RX KIQN DERXW\D BRW

E : KDWKDYH\ RX BIDUQHG DERXWDQG Z KDWZ RX@
\ RX @\H VR GIDLD P RUH DERXW

F $ UH\ RX IQYROHG 1Q SHYRQDOIDP 1® RU
FRP P XQIW Z RINVKDWKDVIP P HWHG \ RX 1Q
FHWBIQ IGHDV DQG T XHWIRQV'

G + DYH\ RX UHDG RUZ DWWKHG RUKHDUG VRP HWKIQJ
OWO WKDWKDV BRGJ HG IWHD [Q \ RXUWRXJI KW'
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D , QM@IFVYDOQWUHWEFRP HIURP D YDUHW Rl SDWKV * LYHQ RQ® DIHZ P LOXWV KRZ
Z RX@ \ RX QDUDWM Z KDWELRXJ KWK RX VR \ RXULGHDV RU\ RXUIGHDV\R \ RX"

E: DVIWWRP HKIQJ \ RX LHDG Z MQHWHG FRQIURQWG'

F: DVIWWRP HWKIQJ VRP HRQH VIDXJ KW RX 1Q D FOW RUQRWQ D FOD\W'

G: DVIWRP HZ KHWH\ RX @QHG RUZ HOWMRP HRQH\ RX P HARUNQHZ \RP HWKIQJ \ RX Z RWN
KDUS DWAVRP HWKIQJ \ RX HOWR\ HG"

H7RZ KRP RUZ KDWDWH\ RXUIGHDV IQGHE WG

| : UV DERXWRQH RI VKH P DQ\ SRWMQUDOWRUHV RI Z KHUH \ RXUNQRZ ®IGJ H DQG LOWAUHVV
FRP HIURP

a @SHPR o P2b HuGugHPSs6i 201 2
D: KDWDWH\ RX KRSIQJ VR DGYDQFH LQ VKH FRXUH RI \ RXULQWAGIFVWDOZ RUIN ERWK 1Q WH
VKRW DQG BQJ WP *
E: KDWDWH\ RX KRSIQJ VR GIDUD DQG SWDFWEH LQ \ RXUS DWMEXULQMWNMRQDOHMOQJ RU
RO
F: KDWGR\RX Z DQWR GR Z IW VIKH NQRZ ®IGJ H\ RX FXOWDWA RYHUWKH QH[ WLYH \ HDW/"

a @SHuapi P®o PEUP: H 2uy py ' p2S ®2u8 ® ypu S PHo Pi Qu i

u BDSbub § hu2SH i o P/

D ,VWHWH DQ\ WKIQJ \ RX Z RX@ O\H SHRS®1 VR LHFRJ Q] H 1Q RUDERXW RX Z KHQ WKH
HQJ DI H\ RX DQG \ RXUIGHDV 1Q FRQYHWDMRQ"

( VSHFID@ EHFDXVH Z HES @NH WKLY DPVIYW VR DSSO VR P HQVRW/ DQG P HQWAHV DFLRW GLVFLS @RHV DQG
SWRIWP V MIVIP SRUBQWIKDWZ H UHFRJ QI H VIKH GLLTHUIHQWH SHUHQFHV DQG VHW Rl GIDUQIQ] Z HEUQ]
VR RXULHDMRQWKISV &RP 1QJ VR NQRZ HDFK RWHUZ L@EH DQ RQJRIQJ SUIRFHW RI FRXUH EXWZ H
VKRX@ VINH VKH WP H VR @AMQ VR VKH YDURXVNIQGV RI NQRZ BIGIH FXURMW DQG REMIFVAYHV IKDWHDFK
SHURQ KDV EWRXJ KVWR WWH VBE B! 7KLY GLYHUAW Z LG LYH VKDSH VR WH LOWAGBIFWDCZ. RUN Z H SXWXH
FROIFAYHO RYHUVKH FRXWH RI RXUDFDGHP LE NRXLOH\ V

[y HICAGR pnuEbpubk Sy ®BIBSH ! o2 upb S®AIJ S p2a Piwla 11 280 :/ BU®! 021
ybS PSSR 11y S uly /uy p HSH SHHZUBED OX 8P:b X :HPHIP YUYYDHI S:

2b SaS p/ bPHY 6PoS::® § u HRUhud / u®! o OPPu S 3P2 0D :: SISHI82 Tp:: 2 1
0 PGPS ®! PiP2S62 HP®PI: SHW 8w S: HI2C thu2 BoIRp2®uhpd / y u H THR unuBbui S:
P:/BU®! o@u2/ SHEB SH b Hu, X02Py y Bl 2wy H2P DX ®®Du P: J2SE@PSHI2 HPRU H
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* LYHQ WKH LP SRWIDQFH RI DI QHG H SHRVIMRQVIQ P HOVRUQD LHIMROWKLSV
© HVSHFLD@® WRVH LHOMROWKLSVIQ Z KIEK Z H VHHN VR SURUMT H HT XIW P LQGHGQHW
SPWMW  LOFOXGHVVE R IRWP VRI HQJ DU HP HOWADWEXLES XSRQ HDFK RUKHUVR KHG
0S80® 8PY 1 H  \ RX QDYL] DVM KH DWEX@MRQ RI H| SHAVMRQV\ RX KDYH DVD P HQURURUP HQWH W
PSdnP B IVIP SRWBQW/R DFNQRZ ®IGJ H VIKDVWAKHUH LV | X WK HUQX DQFH VR H SHFVIMRQV WKDQ
© SPY I HHISH v RYMIQHG LQ HDFK RI VKHVH DSSURDFKHV DVZ HD: - KIG! WH H DP S®V SIRVIGHG
§:S“ [;@5 Lf ®PH®\ KHUH FDQ SIRVIGH D @XQFKIQJ SRIQWRUVKH Z D\ VA RX VAMDQG DA Q H| SHAVIMRQV
S55 P HI 2 HDFK GRFXP HQWY D @MQJ GRFXP HOWADWFDQ DQG WKRX@ EH DGDSWIG VR
05 wSip &6 DFFRXQWRURW DQ DARQDOFRQM WHJ  GIVFISTRHRI P HQURUQI  DQG \KH
§ HinH[BID IGHOWAHVRI P HQVRWY/ DQG P HOWIHV ERW SURIHWIRQDCDQG SHIRQDO $V* WLILQ

@bSB B | RXVIQHG RW DQL} DMRQDOWMKFWUHV DQG P HQVRUP HQWAH LGHQWAHVEDQG
yuHPDS ® WH SRZ HUG\ QDP LEVVIKDWFRUMHVSRQG Z VK WKHVH DUHDV@KDSH DFFHWVR T XDOW
HW kR HMp Z MKIQ DQG RXWRP HVRI P HQVRUQJ IHDMRQ\WKISY 7KHWH LV D LI QULEDQWQHHG VR

juH2S ® D@ Q H SHAVIMRQV DQG WDQVS DIHQMD GLIVFXW WH UR®! VK DWFRQWA V\DQG LGHQW

IR [ 182 SO IRP WHEHIIQQIQJ RI P HQVRUQJ LHIMRQWKLSV DQG WHVH GRFXP HQW DWH

F2IEP 505 @ I QGHG VR KHGS \ RX ELDIQWRIP VE R Z D\ VWWDWAHH GIVFXWRQVP D\ EH DE®!
fuz sal VR FRP HWR I XIMRQ

1"H" ™ >SYagTBInN YayB>T a8 T

KL®! VIKH SWDFUFHVRI S@hbP DS ®Y p H 20 D S2u ®ip2u H DGYMRW/FDQ RIMQ EHFRP HP RUH KRDME
P HQRWY ' HYHRSIQJ DD QHG H SHFVIMRQV EHIRUH DQG GXUQJ \ RXUHQJ DI HP HQWDV DQ DGYWMHH RU
DGYMRUP D\ EH D FUXFIDOWMS 1Q KHBLQJ VKLY IHDMRQWKLS |&RXUMK LOVR D P HQVRUQJ DADQFH WWDW
VXSSRUVWKH SURIHWMRQDCDQG SHWRQDOI UIRZ VK Rl D@SHRS ® LOYROHG 1Q VIKH UHDMRQKLS

7KH GRFXP HQWSWRYIGHG KHWH Z DVDGDSWAG E\ ' U&KUWV0O * RGH |RUIDFX@V DGYLRUDQG

J DGX DV WX GHQWHDMRVK IS VAHDMRKLISY Z KHUH VKHUH DUH P XOAS®1 IP SRUBQWP LOMRQHV IRU
DGYIMQJ 7KH VFDBV IRUERW DGYIMHHV DQG DGYLWRW VR FRP SGMA DUH RQ VIKH ILWMSDIH 7KHQ WKH
VHFRQG SDJ H LOFOXGHV I XUMKHUGHVILODE RXVKRZ  VKHVH VEDBIV FDQ EH XVHG DVD IRXQGDVMRQ |RU

WDQVS DUHQWFRQYHUDMRQV EHVE. HHQ WXGHQW DQG DGYLRWY RITHUQJ P SCEDARQVIRUWKXGHQW | DFXAV
DQG GULHFVRWY/RI J IDGXDVW WXGLHV 1 \ RXUP HQVRUQJ IHIMRQ\KLS LOFOXGHVFRP SRQHQW VKDWGLDZ |URP
DGYIMQJ SWDFWEHV SGIDVH FRP SGMA WHH VFDBIVILRP  Z KHUH \ RX MWIQ \ RXULR®I DVD P HQVRURU

P HQWH 7KHQ VKDUH D E®QN FRS\ RI VKLY GRFXP HQWZ IVK WMH RKHULQGLYIGXDOV 1Q\ RXUP HQURUQJ
HOMRQWKLS VR WDWHDFK RI \ RX FDQ FRP HVR DQ XSFRP 1QJ P HHMQJ SUHSDUHG VR GIVFXW\ RXU
UHVSRQVHVVR VIKHVH VFDBIV 1 \ RXUP HQVRUQJ IHOMRQ\KLS GRHV QRWQFOXGH VKH IRUP DODGYIMQJ

FRP SRQHQW @AMAG KHH \ RX P D\ W@ LQG VIKHVH VFDBIV XVHIXOR UHYLHZ 1Q VWP VRI IRWP D LQJ

H[ SHFVIDMRQV | RUGLITHUIHOQWFRP SROHQWRI \ RXUP HQVRUQJ HQJ DI HP HQW



45598 5" Y8403 801886 50 4%'-&4

5 HDG HDFK RI SDIURI WIVMAP HQW GHVEUELQJ HQG SRIQWRQ D FRQUQXXP (WP DWW\ RXUSRVMRQ DQG P DUN IMRQ
VKH VFD®! ) RUH[ DP S®1 1L \ RX EHIHYH YHY WARQJ ® VIKDWMIY VH DGYWVRUE UMVS RQUELDW VR VHBIFAD UHVHDUFK VRS LE
IRUVKH WXGHQWRQ \VFDB!  \ RX VKRX@ FLUF®! AB, 1 \ RX WIQN VIKDWE RVIK ViKH DGYIVRUDQG WXGHQWWKRX @ EH HT XD@
IQYROHG FLUF®I AB

7KH RWMHUMGH RI VKLY GRFXP HOWGHWUEHY Z D\ VVR XVH VKLY Z RUNVKHHW

$063480 45% MU&3E'50 1-"/ /% (

7KH DGYDMRUWKRX @ VXJ J HMWADQG DSSIRYH
Z KIFK FRXUAHV VIKH WX GHQWDNHV

WYV VIKH DGYIVMRUV LHVSROMELAOW VR VHBIFWD
SWRP MQJ GIWHUMMRQ WIHVHDUFK VRS LF

7KH DGYDMRUWKRX@ VHAHIFVWKH RWKHUP HP EHW/
RI VIKH GDAMHWIDVMRQ WHDGLQJ FRP P WAMH

F5H ¥70-7& &5

7KH DGYDMRUWKRX@ GHWWP LOH Z KHQ VR P HHW
Z MK ViKH WX GHQW

) DFXQV WX GHQWHODMRQWKLSY DUIH SXUHO
SWIRIHMRQDODQG SHURQDOP DWHLY DUIH QRW
DSSIRSUDWM

7KH DGYIVRUVKRX@ FKHFN UHJ X@DUD VIKDWAKH
VWXGHQWY Z RINLQJ FROVMMQV® DQG RQ VIDWN

7KH DGYDMRUWKRX@ EH VIKH [ LWMS MFH VR WIKLD
Z KHQ ViKH WX GHOWKDV D SIRE®IP  Z MK VIKH
WHWHDUFK SWIRMIFW

7KH DGYLRULY UHVSRQUE B | RUSLRYIGLQJ
HP RURQDOVXS SRUADQG HQFRXWDI HP HQWR
WKCH WKGHQW

5) 89814835 50/

7KH DGYDMRUWKRX @ LOMMARQ VHHIQJ D@GLDIW
Rl Z RIN VR HQVXWH VIKDWWKH WIKGHOQWLY RQ VIKH
WJ KWADFN

7KH DGYIVRUVKRX@ DWIMALQ VKH Z UMIQJ RI VIKH
GODAHWIMRQ L QHFHWDU

7KH DGYDMRUWKRX@ GHWP LOH Z KHQ DQG
Z KHWH VR SIHVHOWRUSXE@WK VKH UHVHDUFK

7KH DGYDMRUWKRX@ GHFLGH Z KHQ VKH
GOMHUIMRQ LV UHDG\ VR EH GHIHQGHG DQG
VXEP WHIG

7KH DGYDMRUKDV GLLHFWUHVS RQMELOW IRUVKH
TXDOQW RI VKH GDMAHUWDVMRQ

4611035

7KH DGYLVRULY IHVSRQME®1 IRUILQGLQJ 1XQGLQJ
IRUVKH WK GHOWX QWOMKH VWX GHQWI LDGXDVIAV

7KH DGYMRULY UIHVS RQVE B | RULQWRGXFLQJ ViKH
WXGHQWR RWHW LQ VIKH 1LHGE HVSHFLDAD DW
FRQIHUHQFHV

7KH DGYDRULY IHVSRQUE®1 |RUS LRYIGLQJ
FDUHHUDGYLFH DQG SUHS DUDVRQ VR VKH
WX GHQW

6 VK GHOWWKRX@ VRBI® GHVALP LOH Z KIFK
FRXUMHVWKH VIDNH

7KH WXGHQWY VRGI® LHVSROME® IRU
VHOIFVIQJ WIKH GIAHWIDMRQ VRS LF

7KH WX GHQWWKRX @ VHBIFWMKH P HP EHU/RI
VIKH GIAMHWIDMRQ WIHDGLQJ FRP P IWAH

7KH WX GHQWWKRX @ GHFLGH Z KHQ VR P HHW
Z WK ViKH DGYIVRU

&®H SHURQDOHIMRQWKLSV DUH HWHQWDO
| RUVXFFHW XODGYIMQJ

6 \IXGHQW VKRX@ Z RN LQGHS HQGHQV®
Z WKRXWKDYIQJ VR DFFRXQWRUKRZ WKH\
VSHQG VIKHLUWP H

6 VK GHOQWWKRX@ W VR LHVROH SWIRE®IP VRQ
VKHWRZ Q LOFXGIQJ VHHNLQJ LOSXWLRP
RWHW EHIRWH EUQJLQJ D IHWHDUFK SWIRE®IP
VR VKHWWDGYDRU

( P RARQDOVXSSRUADQG HQFRXWDI HP HQWDWH
QRWWH UHVSRQVELOW RI VIKH DGYIVRU?
WXGHOWWKRX@ GRRN HOHZ KHUH

6 \WGHQW \KRX@ VXEP IMGWDIWRI Z RN RQO
Z KHQ WH\ Z DQWQSXWDQG IHHGEDFN I LRP
ViKH DGYLVRU

7KHZ uMQJ Rl ViKH GDAHWIDMRQ VKRX@ RQO
HYHUEH WIKH WIKGHOQW/ Z RWN

7KH WX GHOWWKRX @ GHFLGH Z KHQ DQG
Z KHWH VR SIHWHOWRUSXEMWK VIKH UHVHDUFK

7KH WX GHOWWKRX @ GHFLGH Z KHQ WWKH
GOMWHUIMRQ LV UHDG\ VR EH GHIHQGHG DQG
VXEP IWWG

7KH WX GHQWE HDW/ VR®! LHVS RQLELAW TRUVKH
TXDOW Rl ViKH GDAHWIMRQ

6\XGHQW DUH LHVSRQME® | RUILQGLQJ VIKHLU
RZ Q VRXUFHVRI IXQGLQJ

6\XGHQW DUH UHVSRQUE ® | RUEXLABLQJ IKHIU
QHVEZ RUNV LQ VIKH | LHGS

&DWHHUDGYIFH DQG SWHS DUDVMRQ DIH QRWWIKH
WHVSRQMELOW RI ViKH DGYIVRU? WIKGHQW
WKRX@ GRRN HOHZ KHWH

2 WIQDAWRP ,QIUG 0 RVHV + LJKHU( GXFDVRQ 5 FMHDUFK DQG ' HYH®RSP HOWSRFLHW RI $ XWDID $ GDSWG E\ 0 DU DUHW 1B DQG . DWW
&DGP DQ &HOWH IRU/ HDWQIQI  7HDFKIQJ 8 QLY RI 7HFKQRM®RJI\ 6\ GOH ) XUMHUDGDSWG E\ &KUVO * REGH 6VDQIRLG 8 QLYHWW
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7KH 6 WGHQWS GYIVRU( [ SHFVIMRQ 6 FDBNVZ RIWKHHWDAWY — SDUWYRI WIMAP HQW GHVFUEIQ) HQG SRIQWRQ D
FROWQXXP ,QGIYIGX DY GLIHUDV VR WMH SRUMRQ VKH\ VIINH RQ HDFK VFD®! 7K HVH GLLIHUHQFHV UHI GIFWYDUDMRQ LQ
HGXFDMRQDOSKIRVRSK\  SHWRQDON DQG WH QRWP VRI VIKH KRP H GMVFISARH ( DFK WP LV DQ DMXH DERXWZ KIFK

P RWWXGHQW DQG DGYLVRWY QHHG VR UHDFK DJ UHHP HQW2 IWMQ KRZ HYHU WXGHQW DQG IDFXGV P HP EHW/GR QRW
GLLHAVD GLVFXW VKHIUS HYS HPYHY DERXVKRZ VKLY P DIMAUMKRX@ EH UMVROYHG DQG Z K\ ,Q IDFWIQ P DQ\ FDVHV ViKH
VIWDMRQ P D\ FKDQJ H RYHUWH WXGHQB/MP H LQ GRFVRUWDOWXGLHV

0 DNIQJ H SHAVIMRQVH STFIWDQG KDYIQJ UHI XMUFRQYHWDVMRQV DERXWH SHRVIMRQV KHSVVR P LQIP ] H

P LMXQGHUAMBQGIQIV WV IP SRWBQW/R UHFRJ Q] H VKDWP RWAMMGHQW GR QRWHHCFRP | RWIE ®i DWNIQJ VKHIUDGYLMRU
VR FRP S®MA VIKH Z RUWKHHW) DFXQOV P HP EHW/P D\ QHHG VR EH ViKH RQHV/ VIR LMDV FRQYHWDWRQV DERXW

H SHRVIMRQV

7KLY GRFXP HOWFDQ SWRYIGH D EDMY IRUFRQYHWDVMRQV EHVE. HHQ WX GHQW DQG DGYIVRW/ VR DD Q KHUH] SHAVIMRQV
7KH ( [ SHFAVMRQ 6 FDBIV Z RUINKHHWFDQ EH XVHG 1Q VHYHWDXZ D\ V

""$6-5 "9FA034

) DFXOV DGYDWRWY FDQ FRP SGMA ViKH Z RUNVKHHWDQG XVH IMDVVIKH EDMY | RUD GIVFXWRQ Z IMK LQGLYIGXDOWXGHQW
DP RQJ D JURXS RI DGYWHHV RUZ WK DWDP 1Q WH @E 6\WGHQW SUHIHUIDFX@V P HP EHW/ VR LOMDW GLVEXWWRQV

e )RUHDFK M#P  Z K\ GRHV\WKH DGYLVRUWKLON VIKDWUKLY LV VKH EHVAZ D\ VR SURFHHG"

e : KIFK WP VDWHQRQ QHIRVDE®!' : KIFK FDQ EH GIVFXWHG DQG GHWAWP LOHG VRRI HVKHU

e ,QZKIFK Z D\ VGRHVViKH DGYMMRUVILERUK HUK LY P RGXV RSHWDQGLVR WH LOGLYIGXDOWKGHQW : K\ GRHVWH
IDFXQOV P HP EHUFKDQJ H KLV KHUO 2 "' RHVVIKH DGYLWRUVIDNH LQVIR DFFRXQWIKH VWX GHQVEY S HWRQDOW
EDFNJ LRXQG H SHUHQFHV WiRJ H 1Q J IDGX DV WXGLHV RURVIKHUI DFVRY

e : KDARWHUH SHRFVIMRQV GRHVVIKH DGYLWRUKDYH Rl WKGHQW' © KHQ DQG KRZ VKRX@ WXGHQW DW IRU
FOUWLEDARQ Rl H SHAVIMRQV'

43398 A

6VXGHQW FDQ FRP S®MWMA VKH Z RUINWVKHHWR H S&WH

e 7KHWXGHQ/RZ Q QHHGVDQG GHMUHV :  KDAGRHV WH WX GHOWIKLON LVVIKH EHVAZ D\ VR SURFHHG | RUWH
VWXGHQVB/RZ Q GHYHBRSP HQW

e : KDWGRHVWKH WXGHQWE HZHYH DQG XQGHUMDQG VR EH VIKH DGYIVRU/ S UH HIHQFHV DQG P RGXV RSHDQGL

e &RP SOMAVKH Z RUINKHHWGHQWI LQJ ERVK Z KDWIKH WXGHQWGHMLHY DQG WH SHUFHSWRQ RI H | DFXQV

DGYLVRUY SRUMRQ | VKH GLLIHIHQFH VP RIHWDQ  SRIQW WYLV DQ WP VIKDWWKRX @S SUREDE® EH GMVEXWHG

GLLHFVD

* R D@RI VKH IDFXOV P HP EHW/ DGYIVHHV\KDUH VP LOUXQGHUMBQGLQI VRI VIKH DGYIVRUE/ S UH HUIHQFHV DQG

P RGXVRSHWDQGL"

' HYH®S D SHWRQDODGYIMQJ SKIBRVRSK\ +RZ Z RX@ VKH WXGHOWS@Q VR DGYIVH J LDGXDW WXGHQW LQ VIKH

IXWKWH' + RZ GRHVVKH WXGHOWP HQURUDQG DGYLVH XQGHW WDGXDWAV RUQHZ HUJ LDGXDVW WX GHQW!

4611035

7KH Z RINVKHHWFDQ EH XVHG Z IMK D JURXS RI IDFXGV P HP EHWY/ VR LQIMDVWA GIVFXWRQ DERXW

e : KDWSRMMRQVGR IQGLIYIGXDODFX@V P HP EHWKRGE" : K\ GR VKH VIKION VIKDWIKLY LV VIKH EHVWZ D\ VR SURFHHG"
e ' RHVWH GHSDWP HQWKDYH \RP H H SHFVIMRQV VK DWDUH \KDUHG'"

e ' RIDFXOV P HP EHW/\KDUH VIKH VDP H UHDVRQV RUUDMRQD®! | RUMKDUHG SRUMRQV RQ VFDBV'

e : KHQDQGKRZ GRIDFX®V P HP EHWY GIVFXW H SHAVIMRQV Z I WXGHQWDGYIVHHV!

2 WIQDAWRP ,QIUG 0 RVHV + LJKHU( GXFDVRQ 5 FMHDUFK DQG ' HYH®RSP HOWSRFIHW RI $ XWDID $ GDSWG E\ 0 DU DUHW IGA DQG . DWW
&DGP DQ &HOWH IRU/ HDWQIQJ  7HDFKIQJ 8 QLY RI 7HFKQRM®RJI\ 6\ GOH ) XUMHUDGDSWG E\ &KUVO * REGH 6VDQIRLG 8 QLYHIW



7+( (48,7<0,1' (" 0(1725.1*% 722/.,7

1"35# . & 5037 (0. 1"$H408" (388, & 54

0 HQWRUQJ FRP SDFW Z KIEK DUHVRP HVP HV DGR UHIHUHG VR DV

P HQVRUQJ DJ HHP HQW DUH FRADERUDAYH® Z MQ GRFXP HQW VIKDW
RXVIQH DJ HHP HQW EHVE HHQ P HQVRW DQG P HQWAHV 7KH FDQ EH D
XVHXORRORUIP SIRYIQJ IQGLYIGXDOP HQVRUQJ SWDFWEHV UL KH DUH
LOWQURQD®D GHYHBRSHG DQG HYIMWMG Z MK IIHT XHQR\ * RRG FRP SDFW
RXVIQH H SHAVIMRQV VKDUH SHUAQHQWQIRWP DMRQ FOUI\ JRDYRU
REMIPAYHY DQG SURYIGH RSSRUMXQMHVIRUP HQVRWDQG P HQWAHV\R
GLVEXWHT XIW DXHY HJ  YDOXHV VRFLDOGHQWAHY

&RP SDFW DJ IHHP HQW FDQ EH DQRWHUZ D\ @Q DGGIMRQ VR VIKH WGHQW
DGYMWRUH, SHAVIMRQ VFDBM@R DO Q H SHAVIMRQV DQG | DFLAVIVA GLDRI XH
DERXWFRP P RQ®O VINHQ IRUJ IDQWG DVSHFWRI P HQVRUQJ IHDMRQWKISV
HJ Z HEEHQJ RFIDAGHOWAHY SIREGP \ROIQJ SWRIHVWMRQDO
GHYH®RSP HQW 7KHVH GRFXP HOWP D\ DOR SWRYIGH LQIRWP DARQ DQG
UHVRXUFHV DERXWQDYL) DWQJ VKH GHSDWR HQWFDP SXV RURVKHU

RW DQL] DWRQDCFRQW] WDVIQIRUP DARQ DQG UHVRXUFHV @NH VKLY LV RIVKQ
QRWGIWHP LOQDWAG HT XIVBE® ) LOD@® FRP SDFW DJ UHHP HQWP D\ EHD
XVHIXOS@FH IRUP HQVRW/ VR DUAEX @V WKHIUSKIRVRSK\ RUDSSURDFK VR

Z RINQJ Z MK P HOWAHV Z KIFK FDQ UHVXGONQ P RIH P LQGIXOSWDFWEH

: HHQFRXWDJ H\ RX DQG \ RXUP HQVRUP HOQWH VR IRWP DA} H\ RXU

H SHFVIMRQVIQ HZR i 2BH1  Hiy / &5H1. 3 GIDVH QR VKDW RX DUH

Z HERP HWR H SDQG \ RXUP HQVRUQJ FRP SDFWDJ UIHHP HQWEH RQG WH
DUHDV RXVIQHG RQ WKLY VWP S@WM DV\ RX DQG \ RXUP HQVRUP HQWH Z WK

$0 $640 ' 03. 0%6-&*

,QVXP P DU 0 RGX®! KDVIRFXVHG RQVKH [P SRUBQFH Rl XQYHIMQJ RQHB/RZ Q H SHRVIMRQV
Z KHIHWH FRP HIWRP DQG KRZ WKH\ FDQ EHFRP P XQIFDWG 7KURXJK VE R DPAYMEHV VKLY
P RGX®! KDVHQFRXUDJ HG \ RXUH] SGRUMMRQ DERXWKRZ HSIMMP R®RJ\ DQG P HQVRUQJ

NQRZ ®IGJ H DUH FRQQHFVWG DVZ H@DVKRZ P HQURUQJ H SHAVIMRQV FDQ EH DO QHG E\ DO
IQGIYIGXDY IQYROHG ,P SRUDQWD VIKHVH DQG RKHUVRRY VKRX @ EH XVHG 1Q FROMQPRQ Z VK
RVIKHUUHVRXUFHV DQG VKRX@ EH GMEXWHG RSHQ® 7KH VRRYZ H XVH DUH RQ® DV.J RRG DVRXU

| DFLOAMRQ Rl VKHP ) LOD@ VRROYVXFK DVVIKHVH LQ 0 RGX®  Z RX@ EH XVHIXOR HYIMWDQG
UHYVH UHI XOWD IRUH DP S® P HQWRW FRX@ HQFRXUDJ H WH QHZ RUWHYMHG FRP SGMRQRI
WK HVH DPVIMVIHY DWHDFK P LOMRQH RI DP HQWHR/DFDGHP LF SIRIWDP  HJ  DIVIMUVIKH

FRP SGMRQ RI GRFVRWOFRXWHZ RN DIVUVKH FRP SGMRQ Rl ViKH GRFVRWDCGMHWIMRQ
SIRSRVDOSIRVSHAXY  7KH @1QJ QDVKH RI VMHVH GRFXP HOW DQG WH HYHUFKDQJ LQJ QDVXUH

DQG VDIHQFH RI RXUH[ SHUHQFHV I[GHQWAHY DQG RU DQL DWRQDOS RUMRQY QHFHVMVIMAY KDW
UH DO QIQJ P HQVRUQJ H SHAVIMRQV RFFXUHDU® DQG RIVKQ



https://docs.google.com/document/d/1dVAO-X1EVkjrTGaNovoccCSsHBFMl81l/edit?usp=share_link&ouid=105619902457565093380&rtpof=true&sd=true

=B\8 *

0 HOWRUQJ 5RDGP DSV 5H 1 HIRWDWQJ VKH
&KDQIIQJ 6HDVRQVRI 0 HQVRUKILS
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7KXV DU VIKH FROWIQWDQG DRVIMVIHV RI VIKLY VRROLW
KDYH H SRUWHG HBP HQWRI VIKH HTXIW P LQGHG

P HQVRUQJ P RGHO( 0 * WLILQ DRQJI MGH KRZ
RQHB/RZ Q SRMRQDMAHV DI HFWEHIQJ D P HQVRURU

P HQWH : HVWKHQHP SKDM] HG WH P SRWDQFH R
KDUHG H SHAVEMRQVIQ P HQVRUQJ DQG FRQUGHUHG
KRZ P HOWUQJ FRP SDFW DJWHHP HQWFDQ EH D
EHQHILFIDCZ D\ VR HVZE@K DQG DD Q H| SHAVIMRQV
7KH ILQDCP RGX® Rl VKLY VRROIMH] WIQGV VKLY FRQWQW
E\ DFNQRZ ®IGJ IQJ WH FKDQJIQJ VHDVRQVR

P HQURUKILS

P SRUDQWD D FUXFLDCS DWARI DQWELSDMQJ FKDQJHVIQ
VKH VHDVRQVRI P HQVRUQJ IHDMRQ\KLSV LV VR DFVYH®
UHYIMMDQG UHD@ Q ROHB/ SHUFHSVIRQV DERXWGLLI HUIHQW
SRVMRQDOAHY DQG H SHRFVIMRQVVIKDWS @\ LQVR VIKH g
TXDOV Rl P HQRUQJ IHDMRQWKISY $ MW 7KLYV
UHI B LYH HQJ DI HP HQWLY HVSHFLD® YWY VKILQ
DFDGHP LF FRQWA W VIKDW UHT XHQWD VKLIW) RUH DP S®
RIIRWG GRFXP HQWAG iKH Z D\ VVKDW
P HQURUQJ IHDMRQWKLSV YDUHG GHSHQGIQJ RQ VKH
WIRJ H VM DWGRFVRUDOWXGHQWP  HQVRWY RFFXSIHG 1Q
VWHURZ Q WDMIFVRUHV VKIURXJ K. J LDGX DV HGXFDWRQ

5 HVHDUFK WWXGLHV DERXWP HQVRUKLS KDYH ®RQJ HP SKDM] HG WH
| XFVKDVMRQ WMDARFFX WY/ Z IMKIQ P HQVRUQJ IHIMRQ\KLSV Z VK
WHVH WP SRUDOWK LW RIMQ GLVFXWHG DV DAMR) HVERUIS K DVHVER
P HQIRUQJ $ EERWM QGHURQ HWDO . P

0 RQWRP HUY Q. P B IRXQGDARQDZ RWN \KH
LOWRGXFHG IRXUSKDVHVRI P HQVRUKLS ,QMDMRQ FXOWDRQ

VHSDUDWRQ DQG UHGHIIQMRQ : H SUAMHOW WP B/EUHI GHILQIMRQV
Rl HDFK SKDWH RQ VKH IR@XZ 1QJ SDIH



7+( (48,7<0,1' (" 0(1725.1*% 722/.,7

AZu/ b HSHi O3 HIu
uBH @B uh i PH AZul @S b i OB
S i T 2) pHISHR HUy L H2P D
®pPHP §HI2 § M / S:HI 2 uBH @B | ubb ;.
2iP 8H ) 2HZu
uBH B p @:. >,

%

AZu Hy p SHi @83 Hu
WSl e du® SHP2u
Huy p H2>b2usH : g
b StHi2u®! o : FP§HP2SH
§7S Pu: b HZu
S ySH S68 HiunH 2

/1080 6 PBS682S By:
i b Huy p H2
4 1 Hup:.

_@_

| DP2u bl §@S:u: Ty u HP D

$ OKRXJ K IKHVH HEEV DQG | &RZ VVR VKH SKDVHVRI P HQVRUQJ KDYH EHHQ BQJ HWREQKHG P XFK G\W
UHP DIQVNQRZ Q DERXWKRZ VXFK SKDVHV DUH UHIBIPYH RI DQG RUMKDSHG E\ ViKH VRFLDOGHQWAHV RI
P HQVRW P HQWHV DVZ H@DVViKH RU DQL} DARQDCFRQVW WAMKFWUHY DQG G\ QDP LFVVIKDWDUH P RW
\DIHQWWR HDFK SKDVH $ FUWMW ) RUH DP S® : RIIRWG GMVEXWHVKRZ LQIRWP DAEV J LIDGXDWA
WX GHOWBELQMDMRQ DQG FXGYDARQ Rl P HQVRUQJ IHIMRQ\KISVP D\ EH\KDSHG E\ P HHMQJ

XQGHUI IDGXDVWAVZ KR VKDUH VP LOULGHQWAHV RUGIH FRXWHV DQG Z DQWQJ VR GHYH®RS D P HQURUQJ
HOMRQWKLS Z MK VIKHP  $\VWAKH \DP HVIP H J LYHQ DWW LDGXDWA WXGHQW P D\ VHUYH DVP HQWRWY/

Z KIBI EHQJ P HQWRUHG J IDGXDWA WXGHQWP D\ HMKHUSLEN XS RQ RUUHVIPWGLIIHUIHQWP HQWRUQJ
DSSURDFKHVVKDWIKH\ VHH KHLUIDFX®V P HQURUSWDFVFH $ VP HQVRUQJ IHDMRQWKISVLQ J IDGXDW
HGXFDMRQ SWRIHW P HQVRUQJ DSSWRDFKHVZ L@EH LOKHHQMD \KDSHG E\ WKH IRWP D4} HG DFDGHP LF
WIDJ HY WDWK DS H RXUMKFW(UHV Rl HGXFDMRQ Z VK J IDGXDVMRQ RIMIQ i P ERQ@ LQJ VIKH SRIOWRI
\HSDUMRQ
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,QDP HQURUQJ LHDMRQ\KLS MLV

P SRUWDQW/R DFNQRZ BIGJ H KRZ HDFK
SHURQ LV VWDVIG Z IMKLQ VAKFWUHVRI
SRZ HU$ FNQRZ ®IGJ LQJ SRZ HU DQG
KRZ SRZ HUMKDSHVVKH SURIUHWWMRQRI
P HQVRUQJ IHIMRQWKISV FDQ EH RQH
P HFKDQWP LQ HTXIW P LQGHG

P HQVRUQJ IHDMRQWKLSV DQG DIRZ
SHRS® VR EHWHAUGYHUIDI H WHUSRZ HU
VR IRWHUVIKH P HQVRUQJ IHDMRQWKLSV
1Q Z KIFK iKH\ VIDNH SDUW

8 VIQJ DQ DGDSWG P RGHOILRP
0 RQWRP HU B/ HOP HQWRI D
P HQVRUQJ WRDGP DS Z H HQFRXWDJ H
\ RX VR FUHDVM D LRDGP DS \KDW
DGGUHWHV T XHWIRQV DERXWGHQWN

RU DQI DMRQDCSRZ HU DQG P HQVRUQJ

UHDMRQWKIS DFVIRQV Z IVKIQ HDFK RI - [_:|
VKH IRERZ 1QJ FDVIAJ RUHV VHOD +
UH GIFVMRQ HWREQKP HQW | P2uYIOMYy p H TSy p HP D2 Sey S/

P DIQWIQDQFH DQG P RYIQJ DKHDG

2pdle piqusH LIPRP DOPU:H i (

e : KDWGR, QHHGDQG Z K\ GR, QHHG IW' RP \ VRFIDOGHQWAHY DIl HFWZ KDW QHHG DQG Z K\ ™ ||
VR KRZ "

e . KHQGR, QHHG D UIH\RXUFH' : KHWH RULQ Z KDWDUHDV P X\WWKH UHVRXUFH EH QRFDWAG"

e : KDWVVWKHIWP HZ RINRI W(HP HQVRUQJ ULHODMRQWIS HJ IRUP DCRULQIRWP DO
P HQVRUP HOWH DQG Z KDALY VKH URGI MDW RX KRG HJ P HOVRUP HOWH WWIQXUHG | DEXQV
JUDGXDWM VXGHOW'

e : KHWHGR\RX KRG SRZ HULQ VM\H WVAKF\XUHV RI VKH XQLYHUWW GHSDWR HQW : KHWH LV\ RXU
SRZ HU@P WG"
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e +RZ DWH\RX DEG®I VR XVH\ RXUSRZ HULQ \ RXUP HQWRUQJ IHIMRQWKLS VR DGGUHW IKH QHHGV
DQG DGYDQFH ViKH J RDO VIKDWKDYH EHHQ HWREQKHG" + RZ GR WH @@ IMIMRQV S@FHG RQ\ RX
E\ W(H WAKFXXUHV RI VKH XQLYHWW GHSDWR HQWDITHFWZ KDW RX DUH DE®I VR GR 1Q \ RXUWRG!'
+RZ FDQWH SRZ HUJ IDOWG VR \ RX DGGUHWDQ\ @P WIMRQVVKDWDUH SOMFHG RQ WH RWKHU
SHYWRQ V 1O\ RXUP HQVRUQJ IHIMRQWKLS"

0:H5! @y u HLIPEP DOPu:H :(

e : KDWVVWKHIWDP HZ RN IRUHWRE DKIQJ VIKH P HQVRUQJ UHOMRQWKIS" 6 SHFLIIFD@® KRZ RIWQ
GR\ RX Z DQWR FRP P XQIFDWA Z IM{ DP HQVRUP HQWH' 7KURXJK Z KDWP HDQV Z L@\ RX
FRP P XQIFDWM' + RZ Z 1@\ RX GHFIGH RQ WKDUHG J RDY IRU\ RXUP HHWQJ V'

e : KDWDUHWKH H SHFVIMRQV\ RX KDYH IRU\ RXUP HQVRUP HQWAH DQG Z KDWDUH VIKHIU
H SHFVMRQVRI \RX" ' R\ RX IHHOMHVH H SHRFVIDMRQV DUH UHDVRQDE®!' ' R VKH\ QHHG VR EH
DGMWHG VIR DGGUHW XQHYHQ SRZ HUG\ QDP IFV DEXVHRI SRZ HU

wWSPHI S SuLIP®P DOPu:H :(

e +RZ Z @ RX VXFPWWH FKHFN LQVZ I \ RXUP HQVRUP HQWH DV\ RXUSRMMRQ 1Q \ RXU
SWRIWP DQG \ RXUQHHGV FKDQJ H RYHUMP H'

e +RZ Z 1@ RX DGGIHW FKDQJIQJ SRZ HUG\ QDP IFVZ IWIQ\ RXUP HQWRUQJ IHDMRQWKIS"

e KDWIHWRXUFHVFDQ\ RX XWI HVR DGGUIHWDQ\ SUIRE®P VVKDWDUMH 1Q \ RXUP HQURUQJ
UHOMRQWKIS" :  KDWWKXFWUHV DUH 1Q SOFH VR KHS \ RX QDYL) DWW DQ\ SLIREGP V'

w hbD @GuS®LJIPHWRP DOPU:H :(

e $VWKHFRQFOMRQRI DIRWP DCP HQWRUQJ UHDMRQWKISJ

e +RZ ZI@ UHDIIWP RUUHQHIRWDVM P \ UR®IDVD P HQWRUP HQWH'

e +RZ Z @ IDFIOVIMVA UHIGIFWRQ DQG IHHGEDFN DERXWP \ P HQVRUQJ LHIMRQWKIS DQG LRGH'
: RX@ IMEH KHSIXO/R IHYIMWS LHYIRX\V® HWIDE QKHG H SHRVIMRQV J RDY

e $UHWHUH RSSRUXQMHV VR FRQQHFWP \ P HQVRUP HQWH Z I QHZ IQGIYIGXD®Z KR P D\
HQIDIHWHP QP HQWRUQJ IHIMRQWKISV VK DVWWXIVWKHIUQH] WSKDVH RI GHYH®RSP HQWDV D
P HQWRUP HQWH"

e VWKHUH D GHMLH VR FRQWQXH VKH ULHDMRQWKIS EH\ RQG VWDWRI DP HQVRUQJ UHDMRQWKIS"
. KDWZ LWL QHZ  UHIMRQWKIS GRRN ONH DQG Z KDWDUH \ RXULRGVIQ IW

38 &3 $4 ———

0 RQWRP HY % / 0 DSSIQJ D

P HQVRUQJ WRDGP DS DQG GHYH®SIQJ D
VXSSRWIYH QHVZ RN | RUWADVIAJ LF FDUHHU
DGYDQFHP HQW2 SPu ,, / 1 DA

KW8V_ GRLRU
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$V\ RX SURI IHWWKURXJ K GLIHIHQWSKDVHVRI \ RXUP HQVRUQJ
IHODMRQWKLS VKLY ILQDCDFAMIW P D\ EH XVHIXO/R HQUXUQJ VKDW
HT XIW DQG HTXIW P LQGHGQHW DUH SURUM] HG LQ VKH YD 1QJ
WIJ HVRI \ RXUP HQWRUQJ IHIMRQ\KISV :  H HQFRXWDJ H\ RX \R
HQJ DI H VKLY UH GIFViH DFVIMW DWBIDVARQFH D\ HDU DV

P HQURUQJ IHDMRQWKISVP D\ YDU TXIViA LI QULEDQWD 1Q VKRV
DP RXQWRI WP H %H®Z Z H SUIRYIGH RQH RXVEIQH |RUDQ

T XIW FKHFNEWKURXJ K D IXEUF VKDWFDQ EH DGDSWAG |RU\ RXU
QHHGV $ VROH VXJ JHWIRQ \RX P D\ FRQUGHUFRP SGMQJ VKLY
HT XIW FKHFN DV DQ LQGLYLGXDCDFYW Z KL®I DOR DVNIQJ \ RXU
P HQVRUP HQWH VR GR WH\DP H 7KHQ Z HVXJJHW
VFKHGX@QJ DP HHMQJ Z KHIH\ RX GLVEXW\ RXUDWHWP HOWRI
HYLGHQFH KRQHW® UHVSHPVIX@ DQG Z WK FRQUGHUIDRQ VR
WH H SHRVBMRQV\ RX VHVDQG DJ IHHG XSRQ DV SDUQHW/ 1O

P HQVRUKILS

,QHDFK SKDVHRI P HQWRUQJ WKHWH P D\ EH GLIHHQWZ D\ VVKDWHYIGHQFH RI WH LOQGLFDVRY EHRZ
DUMH :  HHQFRXWDJI H\ RX VR WON RI H DP S®IVZ KHUH\ RX FDQ DVVXFK H DP SGVP D\ KHS ®IDG
FRQYHWDMRQV DQG UIHD@I QP HQWRI H[ SHFVIMRQV DERXHT XIW |RFXVHG HQYLLRQP HQW WKDWSURUM] H
WXVWFDUH DQG UHVSHPWY/AHFDXVH Rl VIKH [OWAAMVIRQDAP EDDMQFH RI SRZ HUEHVE HHQ IDFXAOV P HP EHWY/
SRWBRFV J IDGXDW WXGHQW XQGHU LDGXDVM WXGHQW HW Z HNQRZ VKDWWRP H Rl VIKHVH T XHWMRQV
P D\ LQYRNH UH GIFMRQVRQ RUWH DWHWP HOWRI VRSLEVVIKDWP D\ EH GIW Z LGHO LOFOXGHG 1Q
WDGMRQDOSXWIHZ VRI P HQWRUQJ + RZ HYHU VR EHJ 1Q VIKH SURFHWRI HTXDAJ LQJ SRZ HUDQG SRZ HU
G\ QDP LFVIQ DFDGHP LD Z H ViXJ J HADS SURDFKIQJ VKLY DFVIMW Z I KXP LONV RSHQQHW DQG UMVSHFW
IRU\ RXUH®D DQG \ RXUP HQVRUP HOWAH VIKH P RWAKLI K T XD@N SDWQHUKLSV DAR LQYROH HBP HQWRI
FROWUXFWYH IHHGEDFN Z KIFK P D\ LQFOXGH FUMFIVP  DQG IV VKLY | HHGE DFN IKDWKHG VP HQVRUQJ
IHOMRQWKISVP RYH LOVR HDFK SKDVH VIXFFHW X @

4530 ( 0. & [ 0&™8 $& &M8L $&0
&rPO8L $& &ML $& T 3 $-647& Y &65
0\ P HQWRURU 0\ P HQVRURU 0\ P HQVRURU
P HQUH P HQUH o o RO P HQUAH HQDFW
FROVMMOWD HODFW RFFDVRQD® HQDFW OGERU VIKH RSSRVWM R
VKH LOGLFDVRUDQG VKH LOGLIFDVRUDQG m F:QG VKH LOGLIFDVRUDQG
GHP ROWADWAV D GHP ROWADVMAV VKDW VRZ DGV GHP ROWDVAV
FRP P WP HQWIR VWH DJIWHH Z VK QH)\;‘H \EDVRU RSSRMMRQ
VKH LIQGLIFDVRU VKH LQGLFDVRU G VRZ DGV IW
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0\ P HQVRURUP HQWH XQGHUMDQGY
KRZ WHWURZ Q .GHOWAHV HJ  WDFH
HWKQLEIW FOW J HQGHU VH[ XDOW
VKDSH VIKHLUS DUAFLSDVIRQ LQ RXU
LHODVMRQWKLS

0\ P HQWVRURUP HQWAH LV DZ DWH
RI WHLWULP SAFMELDVDQG KRZ W
LOI OXHQFHV RXULHIMRQWKLS

0\ P HQVRURUP HQWAH LV DZ DWH
RI VKH SUYLGL HV J LDQWAG E\ WKHLU
IGHOWAHY HJ DFH HVIKQLELW
UH@ LRQ FXOXWH JHQGHU
VH[ XDONV FOW @QJ XDJ H
SK\ IFDO QHXIRW'S LEDCDE LOVHV
DQG KRZ VIKHVH SUYLGB HV
LQIOXHQFH RXUIHDMRQ\KLS

0\ P HQVRURUP HQWAH LV DZ DWH
Rl W(HWUH SHUHQFHV Z 1ViK
LOWALQDA HG LOWIWXVIRQDORU
VKFWDORS S UIWRQ DQG KRZ
WHWH H[ SHUHQFHV LQIOXHQFH RXU
IHOMRQWKLS

0\ P HQVRURUP HQWAH LV DZ DWH
RI VKH X QLT XH WHQI WV VIKH\ FDQ
FROWE XV VR RXUP HQVRUQJ
LHOMRQWKLS

0\ P HQWRURUP HQWAH
FRP P XQLFDWAVZ MK FDUH Z DUP VK
DQG SHURQDOHI DUG IRUP \ WNLGQV
DQG DWHW

0\ P HQVRURUP HQWAH
GHP RQWADWAV LOYHWR HOW.Q DQ
HVIKLE RI FDUH VIKLRXJ K iKHLU
IHHGE DFN SURFHWHV DQG
GHYH®RSP HOWR! H[ SHFVMRQV RU
WQGDLUGV IRUZ RN

0\ P HQVRURUP HQWH FRQWEXViAV

VR WWH FUIHDVIRQ DQG P DIQWAQDQFH
RI D VSDFH VKDWY LOWATBF\Y DA

DQG VRFLD@ VDIH IRUGIDWRLOJ]

[y HIGA@R unuBhpbk Sy ®BESH |ojly |p2b(pu Pae Rmwla 1T 2200:/Bu®, o0 S DPRBII Db
HU YOYO, oD! S8@P DT 201PH6A  hp2 SH : HBSH! @S Dp § 2S§HBpIS\

auip2u §uC PPES2D | [YUYO\ &RDFKIQJ IRUHTXIW & RQYHWDWRQVWDWFKDQIH SWDFWEHIh ::pog S:: |
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7KURXJ K WMH FROW \DQG FROWIQWHWIDE @A HG 1Q VKLY VRROLMDQG W DWRFLDWG DFAYMEY Z H
KRSH WDWZ H KDYH ERW HQFRXWDJ HG DQG FKDEBIQJ HG \ RX VR WLON DERXW RXUUR®I DVD

P HQVRURUP HQWH LQ QHZ Z D\V 7KH L.QIRWP DWRQ DQG DFVIMMHV Z H RI1HUDUH QRWH] KDX\WYH
QRUFRP SUHKHQWYH RI D@DS SWRDFKHV VIKDWFRX @ LQYRNH J UHDVUHT XIW P LQGHGOHWIQ\ RXU
P HQVRUQJ IHDMRQWKISV KRZ HYHU Z H SRUMRQ VIKHP DV SRWQMD@ XVHIXCZ D\ VVR EHI 1Q
WH SURFHWRI SURUM] LQJ HT XIW LQ HDFK SKDVH RI \ RXUIQWADFRQV :  IMKRXWHQJ DI LQJ 1Q
WLV Z RN DQG LQYHWMQJ QHFHWDU HQHU\ 1Q HT XIW P LQGHG P HOWRUQJ RXUHIIRUV VR
WDQVRWP DFDGHP LF VWKFWUHVIQUR P RUH DIILLP 1QJ GHYH®RSP HQWIBOVSDFHVP D\ | DEKRWV
IRUGHFDGHV\R FRP H

" 65) 03404

Rw.a 1 20 @3uazu2AlY DQ $ WIWIDQWS LRIHWRURI + LJ KHU( GXFDVRQ IQ WH ' HSDWR HQWRI ( GXFDURQDO
/ HDGHUKIS  3RIF\ 6\WWGLHV DQG 6 HQIRUS HVHDUFK $ \WRFLDVM LQ WKH & HQWAUIRU3 RWWHFRQGDU 6 XFFHW DW GRUGD
6VIDWA 8 QLYHWW &HOQWD@ KHUUHVHDUFK H[ DP LOHV VMK P UDAQHT XIVHY VIKDWFK DUDFVIAUL H WX GHQWBADVFVRUHY VR
DQG WKURXJ K J IDGXDVWA HGXFDWRQ Z IMK D SDWAFX@UIRFXVRQ GIVSDUMHVIQ 67( 0 0 GLVFISARHV DQG Z IVKIQ
P HQWRUQJ LHDMRQWKISV ' U: RIIRUG HDUDHG KHU3K ' 1Q + LJ KHU( GXFDWRQ DQG 2 W DQL} DWRQDOS:KDQJ H DVWAKH
8 QLYHWW RI &DARWID / RV$ QI HBV KDV SXEDKHG Z IGHD 1Q Z HOUHI DUGHG MXUWQDWY VXFK DVAGu h P2 S6 1T RIBZu2
O®P§SH A@u2 phlpi T RIDGU20®PESH DQG2 p: uS28B@ P RIDGU20®PESH  DQG GIYHUDI HV KHU\ HDW/RI
VFKR@U SWDFARQHUNQRZ BIGJ H VR FR FUHDVMA UHVHDUFK DQG SUD] LV VIKDAWDGYDQFHV HT XIW 1Q KL KHUHGXFDWRQ

A5 S P2H @3u4HZuoALY D WKILG \ HDUGRFVRIDOWXGHOWDWIKH 8 QLYHWAW RI & DARWDID ,WMQH + HUUHVHDUFK
LOVMAUHWV | RFXV RQ WH IOWIWHFVRQ Rl UHS UHVHQUIMRQ DQG IGHQWIV P DNIQJ 1Q LRBIS@\ IQJ JDP HV 7KHIUZ RUIN KDV
EHHQ SXEMKHG DFLIRW YHQXHVVXFK DVJ Sy [ 2 HP®Ip: S6DJISY u2HP®R: DQGJISY p2 i BPJ &::u: $GUDQQD
VD IRXQGIQJ P HP EHURI VKH 7DEGMRS 5 HVHDUFK |1Q 3 UDFWFH & REHIFVIH DQG D FRS\ HGVRUDWIKH h P2 S6 1J Sy u:
| 2M8PY

i u2o(pn P @PHoddud BUAVD3K' WXGHOWQ WKH ,QIRP DAFV' HSDWR HOWDWIKH 8 QLYHUMW RI & DARUDID
JUMOH 7KHIWUHVHDUFK. LOWAUHVIV LOFOXGH WH LOWAUDFVRQV EHVE. HHQ 1DQVDQG P HGID FRP SDQIHVZ VK D IRFXVRQ KRZ
TXHHUSHRS ®f LOWIDFWZ IMK YIGHR J DP HV 7KH DUH DOR SDWRQDVW DERXWMDFKIQJ DQG P HQVRUAKLS DQG DUH RIMQ
IQYROHG Z IMK SWRIWDP VDQG IHIRZ WKISVIXQE\ WH' LYMRQ RI 7HDFKIQJ DQG / HDUDIQJ DV8 &,

a2 upp S A. J S20 u2 @uodHauy ALVD ( XJHQH&RWD 5 REGIV) HIRZ SXUWXIQI D3K' 1Q,QIRUP DWFVDWiKH

8 QLYHWMW RI &DURWID ,WQH Z KHHWH WXG\ 1LJKWQJ JDP HVDVDWMDFW VKH) LIKWQJ * DP H&RP P XQW ) * &
DQG HVSRWV LQ XQLYHWAW VHWQIV 7KH UHFHLYHG D %$  1Q 3 ROAFDOSFIHQFH 0 6 1Q 6\VXGHQWS [IDILY$ GP LQIMADVMRQ
0 DWHMURI 3XEQF $GP IQMADWRQ DQG D &HWIIFDVRQ 1Q &RP P XQIW &R H 7HDFKIQJ ILRP  %4QJ KDP VRQ 8 QLYHWMW
5 HJ L.QD@ KDV VHWYHG DV 3 UMMGHQWRI $ WRFIDWAG * UDGXDVM 6 \XGHQW FKDILHG WH 8 &, ( VSRUWV &RQIHIHQFH Z DVDQ
,QVALODMRQDO DP H' HYHBRSHW$ WRFIDMRQ ,* ' $ ) RXQGDMRQ 6FKRMU L 7HDFKIQJ ) HARZ DQG 2 [ IRWG , QUALDHW
,QWIXW 6 XP P HU' RFVRUDOB WRIWDP P H\WFKRMU DQG VHYHG 1Q VHYHWDCOFDP SXVM WHP Z IGH P HQVRUKIS DQG
DGYRFDF\ LRGNV

[y HIC @28 SO Iy | polS ®2 ubb S® S2u RPHI®P Sd @S! uHBSO BUMNPU0§ Y PHI® u1PSdbH HZP i i BB HIURhSPS! du b : IDBH |
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7KLV VRROIMZ DV GHYHBRSHG Z IV VXSSRUMRP  DQ ,QFOXMYH * UDGXDWA ( GXFDWRQ 1 HVE RWN 5 HVHDUFK $ FFHBILDVIRUJ LDQW7KH 5 HVHDUFK
$ FFHILDVRUJ LDQWZ DV SIRYIGHG Z MK VXSSRUMUWRP  ViKH 1 DURQDOG FLHQFH ) RXQGDVMRQ VKLRXJK ,1 &/ 8" ( 6 * LDQWL R $Q\
RSIQIRQV ILQGLQJV DQG FRQFXMRQV RUIHFRP P HQGDVRQV H[ SUHWHG LQ VKLY P DWAUDODUH VKRVH RI VIKH DXVKRWY DQG GR QRWQHFHWDU®
UHI GIFWWCH YIHZ VRI VIKH 1 DARQDOS FIHQFH ) RXQGDVMRQ



