7HPRKLQ) * X1GH

)JXQGHG E\ WKH (XURSHDQ 8QLRQ 9LHZV DQG RSLQLRC(
WKH DXWKRU V RQO\ DQG GR QRW QHFHVVDULO\ UHIC

(XURSHDQ (GXFDWLRQ DQG &XOWXUH ([HFXWLYH $JH!
8QLRQ QRU ($&($ FDQ EH KHOG UHVSRQVLE!




_QWRGXPIRQ

7KH67($0 6SRUNWMFKERIGHVGHVLJIQHGH OR XL QW H J 8P F H
7HFKQR ORI\ QHH $IUMWVQ ®DWKHPDVBZEYO ZLWKSRUWWHDWLQJ
HQJDJLQJ LQWHUGLVFLSOLQDU\ OHDUQLQJ H[SHULHQFHV

6 SR UMW X UDQYAR\® F HH Q /WU LIOFF L PRMAL RRUF HEL RORWHFK QR OR J\
ZHDUDEBEVRULMNG DR DO\WHQYJILQHH VISRV L S P HGQHW L JU W V
PRYHPH@WRUHRJUDSKGP DWKHPDWLFM NWDWLSWUFRUPDQFH
PHWULENW LQNATI$OWR SBWN\RXFD@®DNMWKHVKEMHRUMWHOHYDQW
DFFHVVLEOH DQG HQJDJLQJ

7KLVXLGHJR Y LGW U X F VOXHWHNEID QMK HR U HEWW ERND ORXQGUDFWLFD O
VWUDWMEXISSRRXMW HDFKOGHPRQVW WKMHDQ O ZRYDWBLFRWVLRQV
67 ($0WKURXBR UVRXFD ®HOWW X GHIHNVH GRS WWRKRIQQBUHDWLY LW\
SUREOHP VFDMQMHDPZRIUNLOOV HVFRPSH\W B QR UW K HIDUN X U H
FDUHHUV

7KLMLGNGHV LIRS HD F KOHIUB/G X FD W RRZ\D QWYR D NO HD U ® RQUH
DFWLYH HQJDJLQJ DQG FRQQHFWHG WR UHDO ZRUOG DSSOL

e 3ULPDIQGHFRQGMIFK\RW BD F KZHKRYD QWR QW HJIJGT(WHF RQFHSWV
LQWR VSRUWY DQG SK\VLFDO HGXFDWLRQ OHVVRQV

e 67($0 HGXFDWRRR/NLUQUSUDFW KMPIEGV BEWLY MAKIDAR QQHFW
WKHRUHWLFDO FRQFHSWV WR VSRUWV

e 3K\WLFEOGXFDWWRIQFKH®Q\HUHVIMMIGQFRUSRUDMO®L DLFG
WHFKQRORJLFDO LQVLJKWYVY LQWR WKHLU OHVVRQV

e &XUULF)XGOMORBOGW®Y¥KRBROPLQLYVWLPLRRRYV WHIQRYDWLY H
FURVV GLVFLSOLQDU\ HGXFDWLRQDO DSSURDFKHYV

W\ XVLQUKUXLGHRXFDXHOVWWXGHHWURMHSOFRFHSWKURXJIK
PRYHPHQW DQG SUREOHP VROYLQJ LQFUHDVLQJ WKHLU HQJI



TKH67($0 6SRUWWDFKEFQIGHWWUXFWXKRBHEBY L EHRHWKKHRUHWLFD
EDFNJURXQG DQG SUDFWLFDO WRROV IRU LPSOHPHQWDWLRC

e 7KHR U HMOLFFNDIY RXKQRY HU YRR 7 ($0D Q 8 S R LARD Q HDRQAB/ K H
EHQHILWY RI LQWHJUDWLQJ WKHVH GLVFLSOLQHV LQ HGXF
e "PSOHPHQWDWPHRGUN.GHOLREMVLI@BFII$S0 6SRUGHNVRQ
LQFOXGLQJ DQ DGDSWDEOH OHVVRQ VWUXFWXUH
e /HVVRQDDRYEFWLY $W RIDD HR W L\RIQU X F \@ K Y NSED(® W ¥ DRAF D Q
XVH GLUHFWO\ LQ WKH FODVVURRP RU DGDSW WR ILW \RXL
e $VVHVVDPE®M OHF\WWRQ WIHRIHLHD O X IVW/IXGEB 9D U QI Q@BXLGLQJ
\RXU FRQWLQXRXV LPSURYHPHQW

7TKLMKLGNEHVLIQRH® H[LEKREFWBKRRWHR V HX @M V\SFODRW G D SW
LQGLY LESHWBIOY W\WR L WMRX H{LVWIEQUULFXONXAUHQWDRWIQE@ XVLRQ
VW UDWBIUHW O X\ RI® V X WK DVI@VON X G HQII\D U GROIED Y N J U R G
DELOLW\ FDQ SDUWLFLSDWH DQG EHQHILW IURP 67($0 LQWH

%\XVLQWKIXLGHRXFDGUHDINEDP HR JD JIOHD U GIYLU R Q P WE\D W
LQVSLAXULRVIRVWHQWMBIGIOLORQQHFWDRQGNMGRXUDDHWLYH
SDUWLFLSDWLRQ LQ 67($0 VXEMHFWV WKURXJK VSRUWYV



 KHRUAVIFEDCOEDFNJ LRXQG

6SRUWYWXUBROQQHEMNVKFLHQFMFKQRORIILQHHULWDW D QG
ODWKHPDWLFEW PDNL@KHPQLGHBPRQWH{WQ W H U G L V PLHSBOLL@LDQN
"KHQVWXGHBO®M JH.WKSRUWNKHLQWHWDRMWWFLHQWUILGFLSOHV
WHFKQRORGLYADIF HP HQWLMQ HHDE O LFD W URQW NSLLAHV VDR G
PDWKHPDWHBBRQUINIZQW K RIXW O LLJWQ\H[S O L FEIQMAI UDAWS @ J
LQWRBR UG FDWR RF® & H O/SV X G UIW R J QAL HVRIQ Q H F \I RRSG\E O\
WKHP LQ PHDQLQJIXO ZD\V

6FLHQFKH VFLHQWLILF SULQFLSOHV EHKLQG VSRUWYV LQFOXCG

e 3K\WLEAMHZWRQVZRIPRWLRQSODKRZIRUFWVIHPWRYHPHQ®
DFWLYQUWNIBIVLQWMEX@SLRWWULNEQIRARQFHOWWHURG\QDPLFV
LQIOXHRZREMHPRYHMW KURXUKBLWH JDJRCEDOBMBWN YV SR
VZLPPHU V K\GURG\QDPLFYV

e %LRORIPDQQDWRPAVFEFDHFWDR@ KWHVSLUDWRWBPWHUPLQH
DW K O SIMLIRR U P D&IZFGIH U V W DHQEH.OI\ V W HR N O DW KHOWRWW L P L ] H
HQGXUDQFH DQG UHFRYHU\

e &KHPLVWKHJRRHK\GUDWQRRWULMWQERHPLBD®FHMW\PXVFOH
UHFRYHU\ DQG SHUIRUPDQFH LV HVVHQWLDO IRU DOO DWK

7HFKQRORSRUWY DQG WHFKQRORJ\ DUH LQFUHDVLQJO\ LQWH

e :HDUDHDWQWVDFROEGLRPHWHDONRBQLWRDUDWHRYHPHQW
SDWWHUQV DQG FDORULH H[SHQGLWXUH

e 3HUIRUPDIMEBO\WIRR @XKE DVYLGHRUDFNLRIW ZDKHOBHILQH
WHFKQLTXHV LQ KLJK OHYHO VSRUWYV

e _QQRYDWIYRBRVYWVZOGEUXLSPHQWKRFN DEVRUYBIQWERRHV
DHURG\QDPLF F\FOLQJ KHOPHWY HQKDQFH DWKOHWH SHU

(QJILQHHUIQILQHHULQJ SOD\V D FULWLFDO UROH LQ VSRUWYV

e %LRPHFKD/XIEFEWXBNERGRRYHP HIQWWSRUKHOBWHYQLEHWWHU
WUDLQLQJ PHWKRGY DQG LQMXU\ SUHYHQWLRQ VWUDWHJL

e 6SRUMWMXLSPBEWLI@®ILQHGHWYHORBHIILFLMKWMWIDYNNRKNFHU
EDOOV DQG UXQQLQJ VKRHV E\ WHVWLQJ PDWHULDOV DQG

e 6WUXFWRUDQHHOMDRGLRPWSRUWKNLODWBHWLJQHESWLPL]H
YLVLELOLW\ DFRXVWLEFV DQG VDIHW\



$UWYKH DUWLVWLF DVSHFW RI VSRUWY H[WHQGV EH\RQG SHL

e 5K\WKP DQG PRYHPHQW LQ J\PQDVWLFV ILIJXUH VNDWLQJ

e SUHDWODNPDNIQYH DS RUWMKFIK\EDVNHWHRRWY EZIKO OBIWK O HW HV
YLVXDOL]H DQG H[HFXWH FRPSOH[ VWUDWHJLHYV

e OLV®HVLDQEGEUDQGLQBOXGERIMOPYLIRUWNDPFPRIPWQEWDGLXP
DUFKLWHFWXUH

ODWKHPDWXP¥HUV DQG GDWD SOD\ D FUXFLDO UROH LQ VSRI

e 6WDW IDVQELUFR/E D ER. OXWHE R Q D OS]®ID \$IWU IR U P [5Q AIG PPW F K
RXWFRPHVY DQG LQIRUP VWUDWHJLE GHFLVLRQV

e *HRPHWWVVHQVALDFOUWNE HO O LDKHAED D\ DD F XDD@ IO Q
VRFFHU ZKHUH VKRRWLQJ DQJOHV DIIHFW JRDO SUREDELC

e 6FRUMIVWHPY®DQNDQJIRULFKWWY UFRPISHW MWIRDGD Q GV
SHUIRUPDQFH PHWULFYV

3K\ MEVRI P RARQ HQOHU\ WDQVHU EIRR®)\ 1Q

P DW®GMF SHURUP DQFH

7THRKQR®I\ 9IGHR DODOMY P RAROWORNCQY Z HDUDE®I VHOVRWY

(QIQHHUQ g;(mFQUA?MJQ EIRP HFKDQIEV WGP

$UV 0 RYHP HQAIQ GDQRH J\ P QDWFV VSRUV ELDQGIQJ
GHMIQ

0 DHP DUEV BVIMIMPV 1Q SHURUP DQFH DQDOMY JHRP W 1Q

VSRUN VADWIA

%\ LQWHJUDWKIHQGLVFLSORXHWQKHOBSWXGHGMWYWHORKROLVWLF
XQGHUVWDQGLQJ RI 67($0 FRQFHSWV DQG WKHLU SUDFWLED(



- QWHJUDWLQJ 67($0 LQWR VSRUWYV SURYLGHV VHYHUDO NH\

e _QFUHDVHG VWXGHQW HQJDJHPHQW
o ODQWWXGHPWWRBYBIQ QW HU® 'SR USWAL Q/JS R IDMYFR QW H [W
IRU OHDUQLQJ PDNHV 67($0 VXEMHFWY PRUH DFFHVVLEC
o 5HDO ZRMEROEQHF WHHRQYW XGHQMHIWKH HOHY DRIFHK\VLFV
WHFKQRORJ\ DQG GDWD DQDO\VLV LQ HYHU\GD\ DFWLYL

e (QKDQFHG /HDUQLQJ 5SHWHQWLRQ
o 6W X G HHDEHMWK UR K JEH U L HRDVQ.®DDEQ L Y$ S G\N6Q (0$0
FRQFH®\RWW DO VEBIR BWFW QD VMRM QIJWRBE VYV VW DQE.RQ J
WHUP NQRZOHGJH UHWHQWLRQ

e '"HYHORSPHQW RI &ULWLFDO 7KLQNLQJ 3UREOHP 6ROYLQJ
o 6SRUWHT X IMWWHU D VEHHFALFV LR Q PDXARMD GMXVWHBOKRQLI®H YV
UHVSRQVH WR HQYLURQPHQWDO FRQGLWLRQV RU RSWLF
o 6WXGHIHWHORSHQMOTKENL URMEMRUP LIQBRWKHVHYWLQJ
YDULDEOHV DQG DQDO\]LQJ GDWD

e 3URPRWHV 3K\VLFDO DQG OHQWDO :HOO EHLQJ
o &RPELQERJQLOWHDN GLOSK\VLBB® LWX S8 RVWXG HRMWAW D 0 O
KHDOWK
o 5HVHDWKKRZWKDBWK\VLPRYHPHEGRRYARQFHQW UDHGLXRQ V
VWUHVV DQG HQKDQFHV FRJQLWLYH IXQFWLRQ

e )RVWHUV —QFOXVLRQ 'LYHUVLW\
o 67($0 VSRUWWQPWHJUDWMRYREGHYW HRAERL QRE L || H UHGCW V
RIOHD U QH UWIKRFKRH Q ME&D VDD D O WR\K R¥KIRS UH IKDQ G V
RQ H[SHULPHQWDWLRQ
o BWXGHAQWKLYHEDHANJURXQG® HUDY®'EL O AW IBHYI D ZH W K
OHDUQLQJ LQ ZD\V WKDW VXLW WKHLU VWUHQJWKYV



7RVXFFHVW@WEVETD(WOD Q ® S R UMNAL P S R U \WADROWMD F W LWAVHX G HQ W
FHQWHWHGFKRBWKR®WTHQFR X UBP$O R U D W[SRRHQ W D WILR®
SUREOHP V®O OB@W K UNHHD S S UR D AKKHBMWR Y DSHDFWUBPEZRUN
IRU LPSOHPHQWDWLRQ

7KLY SSUR BRKF R X U IVIHXG HPRY VN X HV W LIR[GW U LWIBQ ® QD O\]H
VSRUWYV UHIOREVOMENW R X FK H QWH.DIVR QIQ@IHD O ZRE®WL FDVWAL R QV
VKLIWKHRGHWKWHD FKBRIA Q VW U X\FRDFEWU O L WOMERWW X G HLAW V
GLVFRYHULQJ 67($0 SULQFLSOHV IRU WKHPVHOYHYV

e 6WDUW ZLWK D 5HDO :RUOG 4XHVWLRQ
o :K\ GR VRFFHU SOD\HUV SXW VSLQ RQ WKH EDOO"
o +RZ GR UXQQLQJ VKRHVY DEVRUE LPSDFW"
o :K\ GR VSULQWHUVY OHDQ IRUZDUG DW WKH ILQLVK OLQH

e (QFRXUDJH 6WXGHQWYV WR ODNH 3UHGLFWLRQV
o +DYH WKHP GLVFXVV WKHRULHVY DQG PDNH K\SRWKHVHV

e '"HVLJQ +DQGV 2Q ([SHULPHQWV
o /HW VWXGHQWY WHVW WKHLU K\SRWKHVHV XVLQJ VSRUYV
o ([DPSOHDYWW X G HHOSVHW L PZH WL | | H NH.GWWOIF K Q LTXEN O O
VSLQV WKHQ DQDO\]H WKH LPSDFW RQ WKH EDOO V WUL

e $QDO\]H 'DWD DQG 'UDZ &RQFOXVLRQV
o BWXGHQMRRUBVXTRFSDUHQGL IYAIHIORRWKIB7($0
SULQFLSOHV LQYROYHG

e 8RQQHFW WR 5HDO :RUOG $SSOLFDWLRQV
o 'LVFXWWRZDWKOHYHFRDFKMHVHWKHWULQFLWYWBRHRSURY H
SHUIRUPDQFH



-GURMHFWOHDWHAVDOX G HRWRIUHD O ZRKIBO330 HIHIHDMWRHSSR U W V
DQGHYHOMRSHRIDQVROXWXRIOQ®BY ($OFRQFHSWNVNMSSURDRKWHUYV
WHDPZRUN FUHDWLYLW\ DQG SUREOHP VROYLQJ

3UHVHQW D &KDOOHQJH

o ([DPSOH 'HVLJQ D QHZ VSRUWY VKRH IRU GLIIHUHQW W\

o ((DPSOBUHDWRDWKHPD\WREGHMHWRS UHG MWKMEHVBDVNHWEDOC
VKRRWLQJ DQJOH

e *XLGH 6WXGHQWYV LQ 5HVHDUFK ([SHULPHQWDWLRQ
o (QFRXUWKHHWRQYHVWLDWWUWUD DO ORRHYHPHRWD W KWBWR UW V
GDWD

e 'HYHORS DQG 7THVW D BURWRW\SH
o —-GHVLIONGRUVWRHNWXGCGHOWVHIPWRBEHOWLEDUGERRD®
RU ' SULQWLQJ VRIWZDUH
o —ZRUNIRIDV SR UWDWFBDO O MXHHD FVNSUHDGVERQBWDINSKYV
WR DQDO\]H SHUIRUPDQFH

e 3UHVHQW )LQGLQJV DQG 5HIOHFWLRQV
o 6WXGHGWS\ODWEHBURFHWXVWLUIKHEWRLF WY GUH IO HRRW
LPSURYHPHQWYV

e ([WHQG /HDUQLQJ WR 5HDO :RUOG $SSOLFDWLRQYV
o 'LVFXXRZVSRUMQUILQHGDW IR DO\DW&EHHVLIQHIBYLPLODU
SURFHVVHV LQ SURIHVVLRQDO VSRUWYV



7HFKQROHBRY LGHZD\WR[SORASHR BMYUIRUPDQBH ($OFRQFHSWYV
%\L QW HJ UBIW LWWRROW X G FOW YV XDD QMO OB GQ W HID IDWID W R
PHDQLQJIXO ZD\V

e 8VH 9LGHR $QDO\VLV IRU ORWLRQ 6WXGLHYV
o SHFRW® XGHSHUYRUPLPRYHPHQWIWKURZDEDOMXPSLQJ
VSULQWLQJ
o 8VH VORZ PRWLRQ UHSOD\ WR DQDO\]H DQJOHV VSHHG
o 'LVEFXVV WKH SK\VLFV DQG ELRPHFKDQLFV EHKLQG PRYH

e _ QWHJUDWH :HDUDEOH 7THFKQRORJ\ 6SRUWYV 6HQVRUV
o 8VHLWQWWUVY F RHS/SW R HD V XKD UWWH FHOHUDWRKDQFW
IRUFHV
o &RPSDUH GDWD EHIRUH DQG DIWHU ZDUP XSV GLIIHUHQ

e ([SORUH 9LUWXDO 6LPXODWLRQV -QWHUDFWLYH $SSV
o 8VHI5VLPXODWLRRSW U L HZLA HH UHSORW WELRQIG L W HRIK\L J K
DOWLWXGH WUDLQLQJ
o :RUNZLWKQWH UDFS\QWKDARGHDHURG\QDPREFBQGEDOO
WUDMHFWRULHV

e 7THDFK 'DWD $QDO\VLV 7KURXJK 6SRUWYV 6WDWLVWLFV
o +DYWYW X G MQWMIBFNG Q D OV]HHY S R Wb/MWWIX FIK\S OD\SJIHUUIRUPDQFH
RU WHDP UDQNLQJV
o 8VHVSUHDGV KWWHHDNOF XD ®MWUWHD SHHWU FHQWD@&GVW REDELIOQWLHYV
VSRUWY VFHQDULRYV

%\DSSO\WDKHWVISSURD FWRKXFD FUHDRMHDQLQIKPQ@ GV RPDUQLQJ
H[SHULHDKERHMWHV X G HDFWE W HS O R7H$ OF R Q F HEW UV R X SR UMD ¥ K
PHWKEGLOSWREOHP VEOYIWRKDRQNRQGVHDPZRWN GQWWHSDULQJ
VWXGHQWYV IRU FDUHHUV LQ ERWK 67($0 DQG VSRUWY UHODYV



P SGIP HQVDMIRQ ) LDP HZ RN

$ VWUXFVDSI$HE IWARKH V VARV LKBO SRIXFUHDHMOH D JLQWHUGLVFLSOL
OHVVWREBRQQHEFU$O0SULQF IZ3 QMR UMOW WRIIV @&/ D UZMIMOKE W LY LW L H\
\RXLUSWILQHD U@EQHF WKHQY 6 N($0D Q&SR URY F HISQWFE H D O
ZRUOG FKDOOHQJH DQG ILQDOO\ GHYHORS WKH OHVVRQ

6WHS $FWLRQ ([DPSOH

'HILQH /HDUQ!I 3LFN RQH 67($0 [ 67($0 )ULFWLRQ
2EMHFWLYH' 3( +HDOWK RENM 3( 5XQQLQJ WFE

+RZ GR GLIIHU

7XUQ REMHFWL? VXUIDFHV JUD\

UHDO ZRUOG T.: WUDFNV DIIHFW
VSHHG"

JUDPH D &KDOC

6WXGHQWYV WHYV

VSHHGV RQ GLI

VXUIDFHYVY DQG
GDWD

&KRRVH DQG $F 6HOHFW WKH EH)



%HIREGIDQQRXMH V\DREQV L YV W EY®H | L QE QH@HD U R EQIH F W KXDHW
FRQQHFI$OD QBK\VLEGOFDWERRKHD R R FHDW KWHKFERRVLQJ
REMHFWHSBY DWHOROW L QN HWRJHWHBR R/ KEHJLQ QHQY X UR Q J
ZHOO LOQWHJUDWHG OHVVRQ

+RZ WR 8VH WKH /LVW RI /HDUQLQJ 2EMHFWLYHV 6HH $QQH]

e 3LFN RQH 67($0 REMHFWLYH WKDW FRQQHFWVY WR WKH VSF

e 3LFN RQH 3( RU +HDOWK REMHFWLYH WKDW FRPSOHPHQWYV

e JLOWKFRQQHFBRHWQHMIOWZR KRERWKHWHRRQFHB®IWXHQFH
HDFK RWKHU"

8VH WKHVH TXHVWLRQV WR ILQG WKH FRQQHFWLRQ EHWZHHC(
e +RZ GRHV WKLV 67($0 FRQFHSW QDWXUDOO\ DSSHDU LQ VS
¢ < KHUH GR DWKOHWHY FRDFKHV RU VSRUWY SURIHVVLRQD
e +tRZ FDQ VWXGHQWY H[SHULHQFH RU H[SORUH WKLV FRQQF

([DPSOH IRU IULFWLRQ UXQQLQJ VSHHG
+RZGRHVYLFWIRHY¥SYWHHQ SRUWESULQWHHDGL | | HMKERWRWUDFN
YV WUDLO UXQQLQJ



7KH UROH RI DQJ(
PRYHPHQW

JULFWLRQ DQG VX
VSRUWYV

OXVFOH IXQFWLR(
HQHUJ\ XVH

%LRPHFKDQLFV L
SUHYHQWLQJ LQM

(QJLQHHULQJ LQ '
GHVLJQ

'DWD DQDO\VLV L
QXWULWLRQ

$FEFXUDF\ LQ SDV"
VKRRWLQJ

6SHHG DQG DJLOL
UXQQLQJ

(QGXUDQFH LQ OF
GLVWDQFH UXQQL

B3URSHU ZDUP XS
VWUHWFKLQJ WHF

6SHFWDWRU FRPI
DFFHVVLELOLW\

OHDO SODQQLQJ |

30D\HUV DGMXVW
VKRRWLQJ DQJOH
VXFFHVV UDWH

$WKOHWHV SHUIR
GLIIHUHQWO\ RQ
DQG WUDFN

(II'LFLHQW PXVFOI
LPSURYHV VWDPL
SHUIRUPDQFH

$SWKOHWHV XVH F
SRVWXUH DQG SU
WR UHGXFH LQMX

6WDGLXPV DUH GI
RSWLPDO FURZG |
DQG VDIHW\

$WKOHWHV XVH Q
GDWD WR RSWLPL
IRU SHUIRUPDQFF



2Q0FHRX YLHE HQWW KWHHE® DW LRIDWE HBIKM Z R HD U @ EQMH F WU ¥ PLMW
DV D UHDO ZRUOG SUREOHP WKDW VWXGHQWY FDQ LQYHVWL.

$SSURDFKHV WR )UDPLQJ WKH /HDUQLQJ &KDOOHQJH
e 6WDUW ZLWK D UHDO ZRUOG TXHVWLRQ WKDW DWKOHWHYV
o ([DPSOHKDW VWKHEHVIVQJOMHR/KRFOAEDVNHWRDDIOKLJIKHVW
DFFXUDF\"
o +RZ GRHV UXQQLQJ RQ JUDVV VDQG RU WUDFN DIIHFW
o :KDW LV WKH EHVW ZD\ WR ZDUP XS WR DYRLG LQMXULH

e (QFRXUDJH VWXGHQWY WR SUHGLFW WKH DQVZHU EHIRUH
o :KDW GR \RX WKLQN ZLOO KDSSHQ"
o :KLFK IDFWRUV PLIKW FKDQJH WKH RXWFRPH"

e 8VH WKH FKDOOHQJH WR JXLGH WKH DFWLYLW\ GHVLJQ

: KDWY WH EHVADQI B VR VKRRWD

OKR DIGV DR EDVWNHVE D@ RUWH KLI KHVDARXIDRA ™

+RZ GRHVXQQIQJ RQJWDW VDQG RU

JURMRQ  LXQQIQJ VXUDRHY - VSHHG WDRN DI T HAAWSUQWQD VSHHG'!

+RZ GR GLIHHMSEDHQI WADWI LHV

0 XWFBHXQRAMRQ - HOGXUDQHH DI HAWRQI GMBIORH LXQQIQI WP LD

: KDOWWHEHWZ DL VRZDP XS WR

%ARP HAKDQIEV  LOMU SUHYHQUWRQ DYRIG IQMUHV1Q | RRVEDTRU
J\P QDWMEV!
+RZ FDQZHGHMIQDWEGXP WDW
(QILOHHUQ) IQWBGIXP GHMIQ DP S@IHVARZ G QRIVH DQG RSWP [] HV
WH 1 DQ H SHUHORH!

: KDWY WH EHVWWP HDGB@Q |RUD
1 XWWRQ VSRUW SHURWP DOFH P RO oQ

%\l U D P L\@ B®IH V \DRIR X QFK D O O MROXHD F R X UDN ¥ G MDMKLIDINL W LF DO O
SUHGLFW DQG WHVW VROXWLRQYV



IRWMYHOHVVMRHOHGWMR QY ROKWLPBWLSRWKMOHVVRRPXRQGHVLIQ
DQDO\WRWWREOHP VIR@WW &H® RWIUDP HZ RWURNH O/%H D F KPHDUNWF K
WKHLU FKRVHQ REMHFWLYHV WR DQ DSSURSULDWH DFWLYLW

$IWBHILQIRXIDHDUBKQ DO MKLEDER XWZA/ W X G HFQ & M \HWS O RAUKH
FRQFHSW &RQVLGHU

e —WKMHKDOOHQY R QWHMADIGEPIH D V X UWLRPH W KIEDRW L R&K R R B H
SK\WLFDO H[SHULPHQW

e —~NWXGHYBVSURVRWQIYHQWRPHWKLOKRRBEHVLIQ HQIJLQHHU!
WDVN

e - IWKHRFXNVVRQQXWULWHRRYHHRWSOD\HHOO EHL@KRR VH
KHDOWK QXWULWLRQ WDVN

e —VWXG HQWW R R UKL WKV DW RYSHUF\R UP BQRMHD& KRVBVSRUW YV
GDWD DQDO\VLV WDVN

e —IVWXGHIHMW R LVXDRWRGHOVSR UVRY FHBEWLWD QKR R DH
VLPXODWLRQ PRGHOLQJ WDVN

BWXGHQWY WHVW
FRQFHSW WKURX
PRYHPHQW DQG
REVHUYDWLRQ

+RZ GR GLIITHUHQ

3K\WLFDO ([SHULI VXUIDFHV DIIHFW

'"HVLJQ
7DVN

(QJLQHH

IXWULWLRQ +HI

6SRUWY 'DWD 6
$QDO\VLV

6LPXODWLRQ OF

%\VHOHFMDE W LW LA K DMWWAKGT7 ($0 6 S R URKD O O MRXHQ V XW KD W
VWXGHQWY HQJDJH ZLWK WKH OHDUQLQJ REMHFWLYHV LQ D

6WXGHQWYVY FUHD
LPSURYH D SURG
UHODWHG WR VS|

6WXGHQWYVY FUHD
IRU DWKOHWH KH
SHUIRUPDQFH

BWXGHQWYV FROO
DQG LQWHUSUHW
UHODWHG GDWD

6WXGHQWYV XVH (
RU PRGHOV WR Y
VSRUWYV FRQFHS\

+RZ FDQ ZH GHVL
VWDGLXP WKDW I
FURZG QRLVH"

'KDW LV WKH EH\
SODQ IRU D PDUL
UXQQHU"

+RZ FDQ ZH XVH .
VWDWLVWLFV WR
WHDP SHUIRUPDC

+RZ GRHV DHURG
DIITHFW EDOO PR\Y



67($30 6WDGLXP DUFKLW
'"HILQH WKH /HDUQLQJ 2 DFRXVWLFV 3( +HDOWK
HQJDJHPHQW DQG SOD\HL

7KH zD\ D VWDGLXP LV GF
/ILQN WKH 2EMHFWLYHVY FURZG QRLVH YLVLELOLW
JDPH DWPRVSKHUH

+RZ FDQ ZH GHVLJQ D VW
JUDPH D 6SRUWY 5HODV PD[LPL]JHVY DXGLHQFH HI[SI
VXSSRUWYV SOD\HU SHUIR

&KRRVH DQ $FWLYLW\ 7\ 'HVLJQ (QJLQHHULQJ 7D

e 5SHVHDUFK VWDGLXP GH
WKHLU LPSDFW RQ FUR
6NHWFK D VWDGLXP OD
H[SODLQ GHVLJQ FKRLF

e 7HVW D VPDOO VFDOH \
PHDVXUH DFRXVWLF LP

-PSOHPHQW WKH /HVVR

e &RPSDUH GLIIHUHQW V)
ZRUOGZLGH DQG WKHLL
5HIOHFW $SSO\ e 'LVFXVV KRZ GHVLJQ LC
WLFNHW VDOHV KRPH I
IDQ H[SHULHQFH



7KLRKDSWHRYLGHMWDG\ WR HWABRO® @KL AKQ W H JAM{BH 6 SRUW V
FRQFHSWV <RX FDQ

e 6HOHFW D OHVVRQ WKDW ILWV \RXU VXEMHFW DQG VWXGH
e $GDSW OHVVRQVY EDVHG RQ DYDLODEOH PDWHULDOV DQG \
e 83VH WKHP DV LQVSLUDWLRQ WR FUHDWH \RXU RZQ LQWHUC

(DFKOHVVRQDIR OO RZFRYLVWWWWXFWRWHN UWKDRXFDMHDVLO\

XQGHUVWDQG DQG DSSO\ LW LQ \RXU WHDFKLQJ

7KH

6\XGHQW H SBRUH KRZ ®FDAQIUHGIHOW
- FROWEXW R D KHDOK\ DQG EDDQRHG GLHVE
UHVHDURKIQ) WHUQXWIMRQDOYDOH GHVLI QLQJ

SRRNERRN 1 XWMRQ DQG SUHSDUQJ P HD® DQG GRFXP HQWQJ WH
SURFHW LQ D GLJ IMBCFRRNERRN
6WWGHOW BDLO R IGHQA\ DQG FRUHPWSRRU
+ HDOK\ SRWMUH WURXJIK VAUHHQLQJ DQG \BUIHWG
SRWKUH ARRI\ - SRVMUH H HUAVHY WHQ GRPXP HOWKHUSLRIUHW E\
FUHDWOQJ DQG HGWQJ WHURZ Q IGHRV
BWWGHOW XVH RUHQWMHUQ) R VROH EIR®I\
) LQG\ RXU YREI\ VMV IGHQW\ DQIP D& DQG H S®WH
DQLP DO PRYHP HOV  HFRVIVMP V FRP ELQIQJ P RYHP HQWRUHDWHW
DQG WDP Z RN
6WWGHQW GHWLI Q DQG EXLE DWDIQIQI JURXQG
)WRP LGHD 7HRKQR®RI\ XVIQI VNHWAKHV DQG UHA FBIG P DIMUDY WHQ
VR LHD@] DVIRQ 7WIQQI GHVIQ WMAMIURXI K SK\ MIFDCH HUAVHV Z KL
GHYH®SIQI FUHDWYW DQG WDP Z RWN
6WWGHOW H SBRUIHKRZ WHUERG Vi VMP VZ RWN
7KHKXP DQ wre). vma  PIHMHUGXUQ) H HAVHE\ P HOVXUQY KHDUW
ERG\ 1Q d“\A@“] v DQG EUHDWIQJ LDWV FUHDAQJ P RYHP HQWP DSV
P RURQ A DQG UH GFWQ RQWH EHQH IWRI SK\ MIFDO

DRAMMW

(KFHK O HV VF



7KH DUARI

P RYHP HQW
DQG P DWHU

0 RYHQ@\H
DQG DV GV

6KRRW RU
VIKH WIDU/

0 RYHG6P DU/

([ HUFVH
/ HDGHU

8 QGHU
3UHWXUH

6 GHOW H S&BRWUHWWV Rl P DIMAUDQG SKDVH

&KHP MM FKDQI HV WILRXJ K GDQFH DQG YLIVXDCDUWV
' DQFH UHSUAVHQOWQD VAHQWILE FRQPHSW Z WK
P RYHP HOADQG SDIOWQJ

6\WWGHQW DQDOVH DWOME P RYHP HQW @\H

K\ BV XQQIQJ MP SIQJ DQG WRZ 1QJ XMQJ BZ
oirp HooEy T FARQ YIGHR DOGEIRP HAKDQRY 7KH H S®&WH
KRZ P XVFBN NRIOW DQG | RUFHVZ RUINVRIHWHL

VR IP SURYH SHURWP DQRH DQG SUHYHQWOMU

6\WGHQW LQYHVW DM KRZ YHBRAW DQI®! DQG
JUDYIW DITHPWP RYHP HQWQ VSRUV E\

3K\ VEV DQDOMQU EDDADMPRUHY DQG MP SV 7KH
0 RURQ XVHH SHUP HQNDQGVEBZ P RARQ YIGHR \R
FRQQHPNSK\ VIEV FRQFHSW Z W DWGME
SHURLP DQFH

BWGHQW GHVLIQ KHDAK VXUYH V. DQDOWH
0 DWHP DARV UHVXEOV XMQJ EDVE WMYMPY DQG DSS® WHU
+ HDOM. GDVD ILQGIQIV VR FUHDWA SK\ VIEDCDRPAYIHY WDW
SURP RWM Z HOEHQJ

BWWGHQW FRPADQG DQDOVH GDVD RQ WHU
O DWHP DA IDP L® VKHDOK KDEIW WHQ G-MJIQ D

) DP 1O [ SHYRQDD/MHG KHDOK [P SLIRYHP HOWSD@Q

BVIGHQW LOYHW DM KRZ DIUSUHWXUH DI THRW
WH ERXQFHRI D |RRED@MIRXIK KDQGV RQ
3K\MEV 6SRUV  H SHUP HQW 7KH FRGIPDQG DQDOVH GDVD
HTXISHP HQW FDEXOW WH FRH | LHHQARI HOVAW DQG
DSS® SK\ VFV SUQAS®NV VR UHDO@H VSRUV
VAHQDURV



6 \MGHQW Z RINIQ\WDP V\R G-MJQDQHR
* LHHQ (QIIOHHUQ) IUHQGED VSRW BAXP XVIQJ J UHHQ WRKQRBJ LV
* RDOY 6XWIAQDELON O\H VROUSDGHY DQG UDIQZ DWMUM WP
GHYHBSIQI P RGHY RUEGHSUQW

7KWRXIK DQ LOMDPARYH JDP H \WXGHQW GDLYD

6VIDP SLQJ (QWNLRQP HQEO  DERXWMH HQYILRQP HQUBAP SDPARI VSRUV
RQ VKH &DLERQ 6AHQOAH  6SRUNV HYHQW DQG GHYHBS VROWRQV VR UHGXFH
) RRVBUQW ( YHQW FDLERQ HP MRQV 1Q DUHDV @NH WDQVSRUADQG
Z DWM

0 DMHP DWFV 6\ GHQW XVH CDV DQG SUREDELONV ViR DQDOWH

b 3%?/\7 3K\ MFDO VSRUV SHURWP DQFH GHMJIQ VWDWAILHY DQG
b RYLP (GXFDMRQ 6RADC  FRQOHAWSRUN VR KHDOK DQG ( XURSHDQ
HW BFLHQAHV FXOMH
0 Dwip Dapy O VXGHQW DQDOVH EIRP HAF DQG KHDOK GDWD
0 DVK |RUD DALy TROQHFVIMIR QAWMRQ DQG H HAVH DQG
KHDAOK\ @ H - UH GPWRQ VRADAHVSRQUEIDW B\ G-I QIQ
( GXFIMBQ (WIEV KHDOM\ KDEIMS@QV DQG DZ DIHQHW

FDP SDLIQV

ODNLQJ WKH ORVW RI 7KHVH /HVVRQ 30DQV

e <RXFD®L[DQ®DWHRKOHPWOM FRGLIIHUGHDWW RGW HDAXVWRPL]HG
OHDUQLQJ H[SHULHQFHYV

e $GDSW DFWLYLWLHV WR ILW GLIIHUHQW FODVVURRP VHWW!|

e (QFRXUDWE G MIRVD/REQHUVEKHSS O R WRSIWAW RXQIGHS HQRAH QW
JURXS SURMHFWYV

7KHVOHVVRMD SYRY IDGBHE D \WR QWHJBDWE 6SRUMQMWRXU
WHDFKRQ@DORWBGIHVVREBIWR XQHHGGGDBWHPVHHGHIQ GULQJ
LQWHUGLVFLSOLQDU\ OHDUQLQJ LQWR \RXU FODVVURRP



$VVHVWMOX GE AU QEDE7 ($0 6S R UGN VLRXY R OWH.\DY DU LRW\

DS SUR D RMRHD V XERMWIR Q FH SX\Q®HOU VW DQG5G DY N GO IOYFRX U
OHVVRRDA IRFXWRQ VFLHQWIQDP\\ANVLIFXDOOHQHNKQRORJILFL
DSSOLFDRUSRIREOHP VROYQRWDOGW\ VLPEFEWLYLWONRKDH[LEOH
DQG GLYHUVH DVVHVVPHQW PHWKRGV

<RXFDQXVHGLIITHUBQWHVVPROWK R &RV UDFMN X G QR JU HD\QG
HQJDJHPRRMYDECHDOREYMVYRYHUYRMZKMDLQVVHVVRHO MWD G

KRZ \RX FDQ DSSO\ WKHP LQ \RXU OHVVRQV

) RUP DWH

2 QRIQI FKHANVWR JDXJH

4 XIAN FROPHSWEKHA\V GXUQU

GVFXWRQV
$WNQI WXGHQOW VR SUHGIEWHVX OV

$SWHWP HOW WLRXGJ'QK“ vawd :QG”UH“ WQEQ) EH RUH WMAQJ D K\ SRWHWY
BMRQ &KHANQ) WX GHQOWNHWKHV | RUD
VWDGXP GHVLIQ SLRWMFW
' HMJQIQJ D VSRUN | DAON @\ RXWR
SHURLP SU ap wiy P SIRYHVSHABMRUH SHUHQRH
; DA CHWGP RQMDAM 3UHVHOWY 11QGIQIVRQKRZ GlLIHHQW
YOVHG GDUQIQI WILRXJIK D SIRGXFW
$WHWP HOW  DQDOMY RUSUHVHOEMRQ P DWUDEDIHAASRUN HT XISP HW
$QDO] QI WH [P SDAVRI GlLI HHOWGIHW
RQ DW®MW SHURWP DQFH
S " WL &RP SGMQJ D UH BFARQ ®&J DIWU
6HD GDLQIQJSI 'Q““Smw$'“d {FKQ — GHMJQQJ DXQQQJ VKRH SLRRWSH
$WHWP HQW e Mo $QZHIQ] : KDWEDUWR RXUGD\WD
FRIDPARQ SUIRFHWZ RINHG Z HD
6\MGHOW SURYIGH | HHGEDAN Fé;?ﬂ?gy D SHHNVVSRUVP DINACD
SHUSHYEZ RQ'D'LD]':R\L&HNZRU\' SHYLHZ LQJ DWDP P DMV HQULOHHUQ)
HORRX RIMFDOMIONQD |\ IRUD GHZ VSRUN SLRGXFW
' DI 6\WGHQW J DWHUDQG DQDO] H 0 FDWXURQD WH RXQG BIYHYIQ
GLIHHQWABGIXP KDSHV
SROPRQ DR GLDZ FRQFOMVRQY $QDO] LQJ IHDPARQ WP HV EH RUH DQG
$QDOMY IHDWGWR 67($0  VSRUWV

DIWMUP HQBOFRQFHQAWDMRQ H HURVHV



$VVHVVANQWVRW W X GHQWKND\®EWRI | ORIGKR 2V KB VV R 8 QD\Q G
KRZ WR LPSURYH IXWXUH VHVVLRQV

3RW HWRQ5H BFURQ

6\WGHQW HHGEDAN

SRMERWDWRQ Z IW &R@DI XHV

3WRIHWIRQDO  HYH®RSP HOW

| HWRQ $ GDSVIMRQ

+ HGV\ RX IGHOW\ Z KDWZ RUNHG Z HODQG Z KDWIR DGAWV
QH WP H

* LYHV QI KWOQWR KRZ  HQJ DIHG DQG FKD@IQIHG
AXGHQW | HOV

$@RZ V\ RX VR H FKDQIH EMVASLDPWEHY DQG WH IOH
GMRQIGHDV

. HHSV\ RX XSGDWMG Z I QHZ WDFKIQU \WDWI IHV DQG
67($0 DSSURDFKHV

+HSV\ RX DGNWDRRYIHY VIR EHWHAUI MM GHOWQHHGY
DQG DRI WENV

'LG VWXGHQWY HQJDJH ZLWK WKH 67($0 6SRUWV FKDOOH:
KDW HYLGHQFH VKRZHG WKDW VWXGHQWY XQGHUVWRRG \
:KHUH GLG VWXGHQWYV VWUXJJOH DQG KRZ FDQ " DGMXVW
'LG WKH DFWLYLW\ W\SH PDWFK WKH OHDUQLQJ REMHFWLY

%\XVLGLIIHUWAGHYD VYV IPHOBQEHIOHRKRARX O HV VZR® WR X
FDOQVXWHKDRKXB7($0 6SRUGHWNVROW\QJIDJD@IE | 1HFW KU KH U
VWXGHUEWVLIQL@DO\]SQREOHP VROWSISOINERQFHOWYHVVPHQW
KHOSV \RX WUDFN WKHLU SURJUHVV DQG LPSURYH \RXU WHD



$SQOH  / HDUQLQJ REMIPVIYHV

<R¥DFKRRRPW7($OREMHFINQRIPIB( +HD REKNHFWRPMKELV WV
EHORZ WR VWUXFWXUH \RXU OHVVRQ

6FLHQFH

e )RUFHV VXFK DV JUDYLW\ IULFWLRQ DQG PRPHQWXP LQ V
e OXVFOH IXQFWLRQ DQG HQHUJ\ VIVWHPV LQ DWKOHWLF SH
e +\GUDWLRQ DQG QXWULWLRQ LQ UHODWLRQ WR HQGXUDQF
e 2[\JHQ LQWDNH DQG KHDUW UDWH GXULQJ H[HUFLVH

e 7KH HIIHEW RI GLIIHUHQW VXUIDFHV JUDVV VDQG J\P IOR
e SHDFWLRQ WLPH DQG WKH QHUYRXV V\VWHP LQ VSRUWYV

e 7HPSHUDWXUH DQG HQYLURQPHQWDO FRQGLWLRQV DIIHFW

THFKQRORJ\

e 9LGHR DQDO\VLY DQG PRWLRQ WUDFNLQJ WRROV LQ VSRU\

e  HDUDHOWQWWFKQRODREBILOQKHD UWWR QLW R36BW U D F NCHUG/
DFFHOHURPHWHUYV

e 7KH UROH RI PDWHULDOV LQ VSRUWY HTXLSPHQW GHVLJQ

e 6SRUWYV EURDGFDVWLQJ DQG GLJLWDO VLPXODWLRQV LQ H

(QJLQHHULQJ

e 7KH GHVLJQ DQG IXQFWLRQ RI VSRUWY HTXLSPHQW
%LRPHFKDQLFV DQG HIILFLHQF\ Rl PRYHPHQW LQ VSRUWYV
BURVWKHWLFV DQG DGDSWLYH VSRUWY WHFKQRORJ\
3URWHFWLYH JHDU DQG LQMXU\ SUHYHQWLRQ LQ VSRUWYV

$UWV &UHDWLYLW\

e 5SK\WKP EDODQFH DQG PRYHPHQW LQ VSRUWY VXFK DV J\I
e 7KH UROH RI GHVLJQ LQ VSRUWVZHDU WHDP EUDQGLQJ D
e OXVLF DV D IDFWRU LQ DWKOHWLF SHUIRUPDQFH DQG PRW
e SUWLVWLF UHSUHVHQWDWLRQ RI PRYHPHQW LQ VSRUWYV

ODWKHPDWLFV

e $QJOHV GLVWDQFHV DQG VSHHGV LQ VSRUWY SHUIRUPDQ
e 6WDWLVWLFV LQ SOD\HU SHUIRUPDQFH DQG RXWFRPH SUH
e 3UREDELOLW)\ LQ GHFLVLRQ PDNLQJ GXULQJ JDPHSOD\

e 6FRULQJ VI\VWHPV DQG UDQNLQJ PHWKRGV LQ FRPSHWLWL"
e *HRPHWU\ LQ FRXUW GLPHQVLRQV SDVVLQJ DQJOHV DQG



3K\WLFDO (GXFDWLRQ 3(

&RRUGLQDWLRQ DJLOLW\ DQG EDODQFH LQ VWUXFWXUHG
6WUHQJIJWK HQGXUDQFH IOH[LELOLW\ DQG VSHHG LQ SK\\
6WUDWHILF GHFLVLRQ PDNLQJ LQ WHDP VSRUWY DQG JDPF
ORYHPHQW WHFKQLTXHVY LQ UHODWLRQ WR VSRUW VSHFLIL
SHDFWLRQ WLPH DQG SUHFLVLRQ LQ IDVW SDFHG DFWLYLW
THDPZRUN DQG FRPPXQLFDWLRQ LQ FRRSHUDWLYH FKDOO

+HDOWK :HOO EHLQJ

+\GUDWLRQ OXWULWLRQ DQG UHVW LQ DWKOHWLF SHUIR!
~QMXU\ SUHYHQWLRQ WKURXJK VWUHWFKLQJ ZDUP XS DQ
7KHUHODW L RRGWKZISSE K\ V L FIDFON L YAAWMQW PO O E HL@GA/WUH VV
PDQDJHPHQW

2YHUWUDLQLQJ UHFRYHU\ DQG SHUIRUPDQFH LPSDFW
7KH UROH RI SK\VLFDO DFWLYLW\ LQ ORQJ WHUP KHDOWK |

- QFOXVLRQ 'LYHUVLW\ LQ 6SRUWYV

ORGLILFDWQRSIRUWAWLY WHEAVXODARFHVVLERWGDWWLFLSIDQWYV
GLITHUHQW VNLOO OHYHOV DQG DELOLWLHYV

&EXOWXUDO LQIOXHQFHV RQ VSRUWY DQG SK\VLFDO DFWLY
$GDSWLYH VSRUWY DQG LQFOXVLRQ LQ SK\VLFDO HGXFDW
*HQGHU UHSUHVHQWDWLRQ DQG HTXLW\ LQ SURIHVVLRQDC
)DLU SOD\ UHVSHFW DQG VSRUWVPDQVKLS LQ SK\VLFDO L



VWHDPDQGVSRUWYV HX



