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6$5
JRRG 5HFRYHU\

e &SROQWLQXDWLRQ RI IRRG ZDVWH DXGLWYV DIWHU
&29,) UHVWULFWLRQV

e SHYLWDOLJLQJ HGXFDWLRQDO LQLWLDWLYHV
WDUJHWHG WRZDUG VWXGHQWYV

e SHFRUGLQJ IRRG ZDVWH WUHQGYV DW
ERXWLTXH UHVWDXUDQW ORFDWLRQV

e :KDW LV WKH FXUUHQW IRRG ZDVWH DQG IRRG
UHFRYHU\ ODQGVFDSH DW 8&/$"

e :KDW LV WKH RSWLPDO ZD\ IRU 8&/$ 'LQLQJ
DQG VWXGHQWY RQ WKH +LOO WR UHGXFH IRRG
ZDVWH DQG SURPRWH IRRG UHFRYHU\"
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6$5
)RRG 5HFRYHU\

+<327+(6,6

2XU WHDP EHOLHYHV WRBSRMKHSPPE XBTUF
BOE GPPE SFDPWFSZ MBOETDBQF BU 6%-" IBT OPU
DIBOHFE ESBTUJDBMMZ WKDWEFOU FEVDBUJPO
JT UIF CFTU XBZ UP SFEVDF GPPE XBTUF BOE
QSPNPUF GPPE SFDPWFSZ BDSPTT UIF ) JMM

385326 (

+HOS 8&/$ 'LQLGRFEVDF GPPE XBTUF BQQFBSBODF
JO XBTUF TUSFBRG DVVLVW LQ $HREVIHWPO PG
PSHBOJD XBTUF CZ DW 8&/%

35,0$5< 9%$5,3%/(6

%JOJOH QSFGFSFODFT EFNPHSBOQIIDT
VWXGHQWYV ZLWK PHDO SODQV RQ WKH +LOO

(OIS



6$5
JRRG 5HFRYHU\

8&/$ 'LQLQJ

/KUHH PDLQ LQLWLDWLYHV WDUJHWHG DW DVVHVVLQJ
IRRG ZDVWH KDELWV RQ GLQLQJ ORFDWLRQV DFURVV

WKH +LOO DQG WKH GRUPLQJ VWXGHQW ERG\

20QH WLPH JHQHUDO VXUYH\ :HHN ORQJ VXUYH\ IRU
IRU DOO GLQLQJ ORFDWLRQVERXWLTXH ORFDWLRQV

(KUHH DXGLWV DW %30DWH
(SLFXULD 'H1HYHLQ 6SULQJ

pt



6$5
JRRG 5HFRYHU\

e 8IBU $ FURVV VHFWLRQDO VXUYH\ DVNLQJ TXHVWLRQV DERXW
IRRG ZDVWH KDELWV DQG PDUNHWLQJ FRPPXQLFDWLRQV

e 81Z $QDO\H RYHUDOO GLQLQJWUHQGY VWXGHQW EHKDYLRU

e 3IFO $0 $SULO 30 $SULO GD\V

e )PX VHFWLRQ VXUYH\ RQ *RRJOH )RUPV

e 8IP $GYHUWLVHG LQ GLQOLQJ ORFDWLRQV DQG WDNHQ E\
VWXGHQWYV ZLWK PHDO SODQV 5 3

e &%*6SDFH SURYLGHG WR VKDUH GLHWDU\ SUHIHUHQFHVY PHDO
SODQV GHPRJUDSKLFV WR UHGXFH ELDV RU VNHZHG GDWD

o o o 8&/$'LQLQJ

pu



6$5
JRRG 5HFRYHU\

$O0ZD\V 8VXDOO\
6RPHWLPHYV

8VXDOO\ 1HYHU

JUHTXHQF\ RI OHIWRYHUV DV RI

UHVLGHQW V*$)UBWV
— e

8VXDOO\ QRW

6RPHWLPHYV

JUHTXHQF\ RI OHIWRYHUV D

UHVLGHQW VAQBEDHE
———— )

1HYHU

8VXDOO\ QRW

Q Q

e 1IRW VKRZQ )RU DQFKRU ORFDWLRQV 'H 1HYHHKDNVIVRISKUYK RQ
RI YLVLWV ZLWK OHIWRYHUV %30DWH KDV WKH OHDVW

e 1IRW VKRZQ )RU ERXWLTXH ORFDWLRQV 7KH 86 MB\VMWHIBYAR RH
KLIKHVW SURSRUWLRQ RI YLVLWV ZLWK OHWHY BHD\XB&DIH KDV

pVv



6$5
JRRG 5HFRYHU\

o o [ )
B $QFK U %QRXWLTXH
) U x | — 'KDW LV WKH IRRG JURXS \RX
o o — WRVV RXW WKH PRVW"
—
5HG 2UQ J_
I e 2ZYHUDOO OHVV IRRG WRVVHG DW ERXWLTXI
%HDQV
-
6 WD UFK e .Q ERWK DOFKRU ERXWLTXH OREDWLRQV W
‘krOH J U ECG—— IRRG JURXSV WKURZQ DZD\ DUH
“ o :KROH JUDLQV ULFH ZKHDW EUHDG
SHILQHG . o *UHHQ YHJHWDEOHV EURFFROL VSLQDF!
6 H D | R T > OHDW SRXOWU\ DQG HJJV HVSHFLDOO\ D\
oHDw 1HYH
> 5HILQHG JUDLQV WRUWLOODV SDVWDV
1xwy
' p | e 6LPLODU GLVWULEXWLRQV LQ ERWK WASHV F
Q

1XPEHU RI UHVSRQGHQWYV pw



6$5
JRRG 5HFRYHU\

B $OFK U %RXWLTXH

SRUWLRQV \-3 DU H
1RW KX-
1R WLPH W—LVK

Leo w o TN

/RRN WRR PXFK IR

Q

1XPEHU RI UHVSRQGHQWYV

:KDW DUH WKH PDLQ UHDVRQV \RX

WKURZ DZD\ IRRG"
R

e 2YHUDOO OHVV IRRG WRVVHG DW ERXWI
ORFDWLRQV

e QDQFKRU ORFDWLRQV SHRSOH WRVV IF
PRVWO\ GXH WR
o WDVWH SUHIHUHQFHV
o WDNLQJ WRR PXFK IRRG

e QERXWLTXH ORFDWLRQV QXPHURXV UF

FRQWULEXWH HTXDOO\ WR SHRSOH V GH
WRVV IRRG

P X



6$5
JRRG 5HFRYHU\

(;$03/( 0$5.(7,1* 0$7(5,%/ %< 675%$7(*<
$QHFGRWH 6WRU\ +XPRU +DS S\

6DG (QGRUVHPHQW L, QVSLUDWLRQD

Py



6$5
JRRG 5HFRYHU\

&KRRVH LPDJHV WKDW
"PDJH  $QHF
VWDQG RXW WR \RX

e
"PDJH

e (QGRUVHPHQWY DQG DQHFGRWDO
PDUNHWLQJ PDWHULDO ZDV WKH PRVW
DSSHDOLQJ WR VWXGHQWV

"PDJH

"PDJH VWUDWHJLHV LQ IXWXUH FDPSDLJQV

"PDJH (QGRU

- e 6KRXOG XVH WKHVH PDUNHWLQJ

1XPEHU RI UHVSRQGHQWYV
qp



6$5
JRRG 5HFRYHU\

‘KDW VWRRG RXW DERXW WKH

PDUNHWLQJ PDWHULDO"
e

6WDW- e 3RZHOO &DW JUDSKLFV DQG VWDWLVV
DUH WKH PRVW H\H FDWFKLQJ
ro

o &RQVLVWHQW ZLWK ZKLFK SRVWHU
_ VWDQG RXW WKH PRVW
5HOD H

6KRF N. e (QDEOHV XV WR JLYH JRRG
l UHFRPPHQGDWLRQV WR 'LOLQJ EDVHG

$HVWK

WLF HGXFDWLRQDO PDUNHWLQJ PDWHULDC

NQRZ ZLOO FDWFK VWXGHQWV H\HV

&RPSHOPDLQJ

1XPEHU RI UHVSRQGHQWYV 04



6$5
JRRG 5HFRYHU\

3K\WVLEDO _ ‘KDW FRPPXQLFDWLRQ PHWKRGV PHGLXPV
GR \RX WKLQN ZRXOG EH PRVW HIIHFWLYH DW

SXEOLFL]LQJ IRRG ZDVWH DW 8&/$"

o Sl v ow
e 3K\VLFDO VLIQDJH ERWK LQVLGH DQG RXW

GLJLWDO VLIQDJH DQG VLJQDJH QHDU ZDV
ELQV ZHUH DOO GHHPHG HIIHFWLYH DW
SURPRWLQJ IRRG ZDVWH

1HDU ZDV

e OHWKRGV PHGLXPV DQG ZKDW PDUNHWLQJ
2QOLQH PI.DHV PDWHULDO LV DSSHDOLQJ ZLOO ERWK EH L
LQ RXU UHFRPPHQGDWLRQV WR 'LOLQJ

1XPEHU RI UHVSRQGHQWYV

gr



6$5
JRRG 5HFRYHU\

e 8IBU $ ORQJIJLWXGLQDO VXUYH\ WDNHQ DIWHU HDFK ERXWLTXH
ORFDWLRQ PHDO ZLWK TXHVWLRQV DERXW &KW DPRXQW DQG W
RI IRRG ZDVWHG

e 8IZ /R JIDWKHU IRRG ZDVWH GDWD VSHFLILF WR ERXWLTXH
ORFDWLRQV WKDW FDQ YHULIN\ VHOI UHSRUWXIGYELWD LQ PDV

e 3IFO ZHHN DOO PHDO SHULRGV

e )PX *RRJOH )RUPV VXUYH\ ZLWK DQVZHU RSWLRQV VSHFLILF W
HDFK RUGHU ERXWLTXH ORFDWLRQ IXQGLQJ IURP 7*))

e 8IP  VWXGHQWV ZLWK PHDO SODQV ZKR H[SUWVVHG LQWHUHV
RQ WKH 0DVV 6XUYH\ RU YLD D 45 FRGH SRVWHG LQ GLQLQ
ORFDWLRQV RQ WKH +L0OO

¢ &%*5SHSUHVHQWDWLYH VDPSOLQJ GLHWDU\ LQFOXVLY LW\



6$5
JRRG 5HFRYHU\

‘HUH \RX DEOH WR ILQLVK \RXU IRRG"
—

e 2YHUDOO RIPHDOV ZHUH ILQLVKHG
FRQVLVWHQW ZLWK VHOI UHSRUW LQ PDVV VXUYH\

)UXL-
e o
5HG ZUQJ-
%HDQV -
'KDW IRRG JURXSV GLG \RX ILQG wour« [
\RXUVHOI WKURZLQJ DZD\ WKH PRy
— suienc

e :KROH JUDLQV JUHHQ YHJHWDEOHV ZHbi

WLHG IRU PRVW ZDVWHG ovow HENEE

e YROORZHG E\ UHILQHG JUDLQV XWY VR
¢ $OORZ VWXGHQWV WR FXVWRPL]H DPRXQWV
/HVV 5HIXODU ORUH

Q 1XPEHU RI UHVSRQGHQW\
q



#Z MPDBURPHORX DEOH WR ILQLVK\RXU IRRG" #Z NFBM QHUB GRX DEOH WR ILQLVK \RXU IRRG"

% UXLQ &DI-
5HQGH]YRXYV ($6-
5HQGH]YRXV :(6-

7KH 6WXG\-

e :KHUH UHVSRQGHQWV GLG QR\
WKHLU IRRG ~ FDPH IURP
VWXGHQWV ZLWK 5HIXODU PHI
SODQV

e 200\ FDPH IURP VWXGHQWYV
ZLWK 3UHPLXP PHDO SODQV

e 6SLFH .LWFKHQ KDG KLIKHVW SHUFHQWDJH RI SHRSO
e (QFRXUDJH VWXGHQWYV WR VDYH OHIWRYHU WDNHI
UHSRUWLQJ KDYLQJ OHIWRYHUV IROORZHG E\ Q

ODWHU YLD VLIQDJH HDVLO\ UHVHDODEOH SDFND
SHQGH]YRXV ($67 <

VSRQGHQWY PHQWLRQHG DOUHDG\ GRLQJ
e %XW WKHVH ZHUH DOVR WKH WZR OHDVW YLVLWHG 8I§EE\MI}2(§V QEHR < < Q

/PUFVPDOO VDPSOH VL]H
e 6SUHDG EHWZHHQ QXPHURXV ERXWLTXH UHVWDXUDQWV
e IRW WKDW PDQ\ SHRSOH ZDVWHG IRRG

gu



6$5
JRRG 5HFRYHU\

e 8IBU $ TXDQWLWDWLYH DQG TXDOLWDWLYH DVVHVVPHQW RI IRRG ZDVWH
SURGXFHG LQ DQFKRU ORFDWLRQV

e 81Z 7R YLVXDOL]JH ZKDW IRRG JURXSY DUH EHLQJ ZDVWHG DQDO\]H
SRUWLRQ VL]LQJ DQG VWXGHQW EHKDYLRU DQG SURYLGH UHFRPPHQGDWLRQV
WR 'LOQLQJ DQG FRQVXPHUV WKURXJK PDUNHWLQJ

e 8IFO 30 'LQQHU
o % 30DWH
o (SLFXULD
o 'H1HYH

e )PX B6WDWLRQHG LQ IURQW RI GLVKZDVKLQJ DUHD UHTXLULQJ VWXGHQWV WR
VRUW WKHLU ZDVWH LQWR ELQV HGLEOH QRQ HGLEOH OLTXLG DQG QDSNLQV
$IWHU ELQV ZHUH ZHLJKHG ZDVWH ZDV GLVSRVHG LQ WKH FRPSRVW ELQ

e 8IP BWXGHQW YROXQWHHUV VWXGHQWV GLQLQJ DW DQFKRU ORFDWLRQV

gqvVv



‘)RRGSHFRYHU\ :$67( $8|,7 5(68/76

# 1-"b& &1*$63*" %& 1&7&
5PUBM MCT 5PUBM MCT 5PUBM MCT
MC QFSTPO MC QFSTPO MC QFSTPO
1DSNLQV 1IDSNLQYV 1DSNLQV
1RQ HGLEOH ILTXLG ILTXLG ILTXLG

1RQ HGLEOH
1RQ HGLEO

(GLEOH

(GLEOH3RVVLEOH HUURU DV WDNH RXW zDV (GLEOH
SHUPLWWHG VR VRPH GLQHUV ZDVWH PD\
QRW KDYH EHHQ DFFRXQWHG IRU

e 2YHU KDOI RI WKH ZDVWH LV VWLOO HGLEOH DW DOO GLQLQJ KDQBURBRVINARBYW ZLWK SUH &29
e 'H1HYH KDG PXFK KLIKHU WRWDO ZHLJKW DQG D VLIQLILFD®W GRRAQR/GRQHHAGLEOH ZDVWH HJ FKLFNI
e 3W DOO ORFDWLRQV WKH YROXPH RI'IRRG ZDVWH KDV GHFUHRRSTIHGLVRVEBBIQAY, [FRQGLWLRQV 4,



6$5
JRRG 5HFRYHU\

e &SROQOWLQXH ZDVWH DXGLWYV LQ IURQW RI GLVK URRP IRU
FEVDBUJPOBM QVSQPTFT

e $SGGLWLRISDJOH CZ GPPE HSBYRIQV YHJHWDEOHV
PHDW HWF WR SURYLGH PRUH JUDQXODU UHVXOWV EXW ZRXOG
KDYH WR LPSOHPHQW RQ EDFN HQG WR DYRLG ORQJ OLQHV

« 1BJE XBTUF BVEJU DPPSEJOBUPS TUVEFOUKFKIUJPO
FRXOG SRWHQWLDOO\ EH IXQGHG E\ 8&/$ 'LOLQJ RU
VXVWDLODELOLW\ RULHOWHG JUDQWV

e SRQGXFWKBTUF BVEJU EVSJOH BM®) PDQ\
IUHVKPHQ PLIKW EH WU\LQJ PRUH IRRG DW GLQLQJ KDOOV

g X



3XW XS PDUNHWL@EKDQJH SODWLQJ WXFDWH VWXGHQWV
PDWHULDOV RQ IRREHU VHSDUDWH VLGHF.QLQJ VWDII RQ
ZDVWH DQG PDLQ GLVKHV FXVWRPL|DWLRQ

qy



6$5
JRRG 5HFRYHU\ o o o

38$0..8/9%"5*0/4  ."3,&5*/( (6*%& 8458, "6%*5 %"5" (6%%&.

e (QWDLOV VSHFLILF SRVVLEOH SRUSJBRQGHV HIDPSOHV DQG NH\ ¢ 3URYLGH D KRZ WR JXLGH IRU
UHGXFWLRQV RU FKDQJHV WR GLVWRMYDWHJILHV LQ FRPPXQLFDWLQMWXGHQWYV WR FRQGXFW ZDVWH D>
PRUH OLNHO\ WR EH WKURZQ DZDVZLWK VWXGHQWYV HIIHFWLYHO\ DQG FRQWLQXH FROOHFWLQJ GDWL

e +RZWR FRPPXQLFDWH EHWWHU ZLWK e 3DVV WKLV KRZ WR JXLGH RQ WR

VWXGHQWY DERXW WKH LPSDFW RI FDPSXV FOXEV RU WKH VWXGHQW ZI
WKHLU IRRG ZDVWH KDELWV DXGLW FRRUGLQDWRU

rp



7+%1. <28

f &KDUOHV :LOFRW\f 8&/$ 'LQLQJ

f ODI\Q \GG f &DUO  &XO0O0\

f -RH\ ODUWLQ f 6$5 'LUHFWRUV

f OLFKHOOH :HOOLQf\BIRRGHQW 9ROXQWHHUV

f7*)

rq



‘ )R:iSSHFRYHU\
"$67( $8',7 ,1,7,%/ 5(68/76

ILTXLG

(GLEOH

1RQ HGLEOH

1DSNLQV

/RWDO



