
4DSJQU ,OPXMFEHF GPS /BUVSBM -BOHVBHF

6OEFSTUBOEJOH

%JTTFSUBUJPO

[VS &SMBOHVOH EFT BLBEFNJTDIFO (SBEFT

FJOFT %PLUPST EFS 1IJMPTPQIJF

BO EFO 1IJMPTPQIJTDIFO 'BLVMU£UFO

EFS 6OJWFSTJU£U EFT 4BBSMBOEFT

WPSHFMFHU WPO

4JNPO 0TUFSNBOO

BVT /FVOLJSDIFO

4BBSCSàDLFO
 ����



%FLBO EFS 1IJMPTPQIJTDIFO 'BLVMU£U� 1SPG� %S� )FJOSJDI

4DIMBOHF�4DIµOJOHFO

&STUHVUBDIUFS� 1SPG� %S� .BOGSFE 1JOLBM

;XFJUHVUBDIUFS� 1SPG %S� "MFYBOEFS ,PMMFS

%SJUUHVUBDIUFS� %S� .JDIBFM 3PUI

5BH EFS MFU[UFO 1S»GVOHTMFJTUVOH� ��� %F[FNCFS ����



"CTUSBDU

8IJMF QFPQMF QSPDFTT UFYU
 UIFZ NBLF GSFRVFOU VTF PG JOGPSNBUJPO UIBU JT BTTVNFE UP CF DPN�

NPO HSPVOE BOE MFGU JNQMJDJU JO UIF UFYU� 0OF JNQPSUBOU UZQF PG TVDI DPNNPOTFOTF LOPX�

MFEHF JT TDSJQU LOPXMFEHF
 XIJDI JT UIF LOPXMFEHF BCPVU UIF FWFOUT BOE QBSUJDJQBOUT JO FWFS�

ZEBZ BDUJWJUJFT TVDI BT WJTJUJOH B SFTUBVSBOU� %VF UP JUT JNQMJDJUOFTT
 JU JT IBSE GPS NBDIJOFT

UP FYQMPJU TVDI TDSJQU LOPXMFEHF GPS OBUVSBM MBOHVBHF QSPDFTTJOH 	/-1
� ҲJT EJTTFSUBUJPO

BEESFTTFT UIF SPMF PG TDSJQU LOPXMFEHF JO B DFOUSBM GJFME PG /-1
 OBUVSBM MBOHVBHF VOEFSTUBO�

EJOH 	/-6
�

*O UIF GJSTU QBSU PG UIJT UIFTJT
 XF BEESFTT TDSJQU QBSTJOH� ҲF JEFB PG TDSJQU QBSTJOH JT UP BMJHO

FWFOU BOE QBSUJDJQBOU NFOUJPOT JO B UFYU XJUI BO VOEFSMZJOH TDSJQU SFQSFTFOUBUJPO� ҲJT NB�

LFT JU QPTTJCMF GPS B TZTUFN UP MFWFSBHF TDSJQU LOPXMFEHF GPS EPXOTUSFBN UBTLT� 8F EFWFMPQ

UIF GJSTU TDSJQU QBSTJOH NPEFM GPS FWFOUT UIBU DBO CF USBJOFE PO B MBSHF TDBMF PO DSPXETPVS�

DFE TDSJQU EBUB� ҲF NPEFM JT JNQMFNFOUFE BT B MJOFBS�DIBJO DPOEJUJPOBM SBOEPN GJFME BOE

USBJOFE PO TFRVFODFT PG TIPSU FWFOU EFTDSJQUJPOT
 JNQMJDJUMZ FYQMPJUJOH UIF JOIFSFOU FWFOU

PSEFSJOH JOGPSNBUJPO� 8F TIPX UIBU UIJT PSEFSJOH JOGPSNBUJPO QMBZT B DSVDJBM SPMF GPS TDSJQU

QBSTJOH� 0VS NPEFM QSPWJEFT BO JNQPSUBOU GJSTU TUFQ UPXBSET GBDJMJUBUJOH UIF VTF PG TDSJQU

LOPXMFEHF GPS /-6�

*O UIF TFDPOE QBSU PG UIF UIFTJT
 XF NPWF PVS GPDVT UP BO BDUVBM BQQMJDBUJPO JO UIF BSFB PG

/-6
 J�F� NBDIJOF DPNQSFIFOTJPO� 'PS UIF GJSTU UJNF
 XF QSPWJEF EBUB TFUT GPS UIF TZTUFNBUJD

FWBMVBUJPO PG UIF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS NBDIJOF DPNQSFIFOTJPO� 8F DSFBUF

.$4DSJQU
 B DPSQVT PG OBSSBUJPOT BCPVU FWFSZEBZ BDUJWJUJFT BOE RVFTUJPOT PO UIF UFYUT� #Z

DPMMFDUJOH RVFTUJPOT CBTFE PO B TDFOBSJP SBUIFS UIBO B UFYU
 XF BJNFE BU DSFBUJOH DIBMMFOHJOH

RVFTUJPOT XIJDI SFRVJSF TDSJQU LOPXMFEHF GPS GJOEJOH UIF DPSSFDU BOTXFS� #BTFE PO UIF GJO�

EJOHT PG B TIBSFE UBTL DBSSJFE PVU XJUI UIF EBUB TFU
 XIJDI JOEJDBUFE UIBU TDSJQU LOPXMFEHF

JT OPU SFMFWBOU GPS HPPE QFSGPSNBODF PO PVS DPSQVT
 XF SFWJTFE UIF EBUB DPMMFDUJPO QSPDFTT

BOE DSFBUFE B TFDPOE WFSTJPO PG UIF EBUB TFU�



,VS[[VTBNNFOGBTTVOH

8FOO .FOTDIFO 5FYU WFSBSCFJUFO
 NBDIFO TJF I£VGJH (FCSBVDI WPO *OGPSNBUJPO
 EJF BMT

BMMHFNFJOH»MUJH BOHFOPNNFO VOE EBIFS JN 5FYU OJDIU SFBMJTJFSU XJSE� &JOF XJDIUJHF "SU TPM�

DIFO "MMHFNFJOXJTTFOT JTU EBT 4LSJQUXJTTFO
 EBT IFJ�U EBT 8JTTFO »CFS EJF &SFJHOJTTF VOE

1BSUJ[JQBOUFO WPO "MMUBHTT[FOBSJFO
 XJF [�#� FJO 3FTUBVSBOUCFTVDI� "VGHSVOE TFJOFS *NQMJ[JU�

IFJU JTU FT G»S .BTDIJOFO BOTQSVDITWPMM
 TPMDIFT 8JTTFO CFJ EFS 7FSBSCFJUVOH WPO 5FYU [V

WFSXFOEFO� %JFTF %JTTFSUBUJPO CFIBOEFMU EJF 3PMMF WPO 4LSJQUXJTTFO G»S FJOFO XJDIUJHFO

5FJMCFSFJDI EFS $PNQVUFSMJOHVJTUJL
 O£NMJDI EBT BVUPNBUJTDIF 7FSTUFIFO OBU»SMJDIFS 4QSB�

DIF 	/BUVSBM -BOHVBHF 6OEFSTUBOEJOH
 /-6
�

*NFSTUFO5FJM EFS%JTTFSUBUJPOCFIBOEFMOXJS EBT 4LSJQU�1BSTJOH�%JF *EFF EFT 4LSJQU�1BSTJOH

JTU FT
 &SFJHOJT� VOE 1BSUJ[JQBOU�&SX£IOVOHFO JO FJOFN 5FYU NJU FJOFS [VHSVOEFMJFHFO�

EFO 4LSJQUSFQS£TFOUBUJPO [V BMJHOJFSFO
 EBNJU EJFTF FYQMJ[JU G»S "OXFOEVOHFO WFSG»HCBS

HFNBDIUXFSEFO LBOO�8JS TUFMMFO EFO FSTUFO 4LSJQU�1BSTFS G»S &SFJHOJTTF CFSFJU
 EFS JN HSP�

�FO 4UJM BVG EVSDI $SPXETPVSDJOH HFXPOOFOFO 4LSJQUEBUFO USBJOJFSU XFSEFO LBOO� *NQMF�

NFOUJFSU XJSE EBT .PEFMM BMT -JOFBS�$IBJO $POEJUJPOBM 3BOEPN 'JFME
 XFMDIFT BVG 4FRVFO�

[FO WPO LVS[FO &SFJHOJTCFTDISFJCVOHFO USBJOJFSU XJSE VOE JNQMJ[JU EJF UFNQPSBMF "CGPMHF

EJFTFS &SFJHOJTTF MFSOU� 8JS [FJHFO
 EBTT TPMDIF UFNQPSBMF 0SEOVOHTJOGPSNBUJPO FTTFOUJFMM

G»S EBT 4LSJQU�1BSTFO JTU� 6OTFS .PEFMM TUFMMU FJOFO XJDIUJHFO FSTUFO 4DISJUU [VS #FSFJUTUFM�

MVOH WPO 4LSJQUXJTTFO G»S /-6 EBS�

*N [XFJUFO 5FJM EFS %JTTFSUBUJPO MFHFOXJS EFO 'PLVT BVG FJOF "OXFOEVOH JN#FSFJDI/-6�

.BDIJOF $PNQSFIFOTJPO
 FJOF -FTFWFSTUFIFOTBVGHBCF
 CFJ EFS 4ZTUFNF FJOFO 5FYU WFSBS�

CFJUFO VOE 'SBHFO [V EFN 5FYU CFBOUXPSUFO N»TTFO� ;VN FSTUFO .BM TUFMMFO XJS %BUFO

[VS TZTUFNBUJTDIFO &WBMVJFSVOH EFT &JOGMVTTFT WPO 4LSJQUXJTTFO BVG .BDIJOF $PNQSFIFO�

TJPO CFSFJU�8JS FSTUFMMFO.$4DSJQU
 FJO$PSQVT BVT OBSSBUJWFO5FYUFO »CFS"MMUBHTT[FOBSJFO

VOE 'SBHFO [V EFO 5FYUFO� *OEFNXJS EJF 'SBHFO BVG #BTJT FJOFT 4[FOBSJPT TUBUU FJOFT 5FYUFT

TBNNFMO
 WFSTVDIFO XJS TDIXJFSJHF 'SBHFO [V FS[FVHFO
 EJF 4LSJQUXJTTFO [VN 'JOEFO FJOFS

"OUXPSU CFOµUJHFO� %JF &SHFCOJTTF FJOFT 4IBSFE 5BTLT
 EFOXJS BVG EFO%BUFO EVSDIHFG»ISU

IBCFO
 MFHFO KFEPDI OBIF
 EBTT 4LSJQUXJTTFO OJDIU WPOOµUFO JTU
 VN BVG EFO %BUFO FJOF HVUF

1FSGPSNBO[ [V FSSFJDIFO� *OGPMHFEFTTFO SFWJEJFSFO XJS EFO %BUFOFS[FVHVOHTQSP[FTT VOE

FSTUFMMFO FJOF [XFJUF 7FSTJPO EFT %BUFOTBU[FT�



"VTG¼ISMJDIF ;VTBNNFOGBTTVOH

8FOO .FOTDIFO 5FYU WFSBSCFJUFO
 NBDIFO TJF I£VGJH (FCSBVDI WPO *OGPSNBUJPO
 EJF BMT

BMMHFNFJO H»MUJH BOHFOPNNFO VOE EBIFS JN 5FYU OJDIU SFBMJTJFSU XJSE� &JOF XJDIUJHF "SU

TPMDIFO "MMHFNFJOXJTTFOT JTU EBT 4LSJQUXJTTFO� 4LSJQUF VNGBTTFO EBT 8JTTFO »CFS EJF &S�

FJHOJTTF VOE 1BSUJ[JQBOUFO WPO "MMUBHTT[FOBSJFO
 XJF [�#� 3FTUBVSBOUCFTVDI PEFS FJOFO ,VDIFO

CBDLFO�

	�
 1FSTPO "�
”
(FTUFSO CJO JDI [V EJFTFN OFVFO BSHFOUJOJTDIFO 3FTUBVSBOU [VN "CFOE�

FTTFO HFHBOHFO� *DI IBUUF FJO MFDLFSFT 4UFBL�“

1FSTPO #�
”
8BT IBTU EV CF[BIMU “

4LSJQUXJTTFONBDIU "MMUBHTLPNNVOJLBUJPO [XJTDIFO.FOTDIFO FSTU NµHMJDI VOE HMFJDI[FJ�

UJH IPDIFGGJ[JFOU� %JF 'SBHF JO EFN #FJTQJFM NBDIU 4JOO
 PCXPIM 1FSTPO " OJF FSX£IOU IBU


EBTT TJF CF[BIMU IBU� # LBOO TPXPIM JOGFSJFSFO
 EBTT " &TTFO CFTUFMMU VOE CFLPNNFO IBU
 BMT

BVDI EBTT TJF WPSN 7FSMBTTFO EFT 3FTUBVSBOUT HFHFTTFO VOE CF[BIMU IBU
 PCXPIM LFJOFT EJF�

TFS &SFJHOJTTF FSX£IOU JTU� ;VT£U[MJDI LBOO # GPMHFSO
 XFMDIF 1FSTPOFO FJOF 3PMMF HFTQJFMU

IBCFO� &JO 0CFS IBU WFSNVUMJDI EBT &TTFO HFCSBDIU
 XFMDIFT WPO FJOFN ,PDI [VCFSFJUFU

XPSEFO JTU� " OJNNU BO
 EBTT CFTUJNNUF 'BLUFO BMMHFNFJO G»S EFO )µSFS CFLBOOU TJOE 	DPN�

NPO HSPVOE
 4UBMOBLFS 	����


 XBT [VN #FJTQJFM EBT 4LSJQUXJTTFO »CFS EBT 4[FOBSJP JO FJO

3FTUBVSBOU HFIFO VNGBTTU� 8FOO TJF EJF FSTUF �V�FSVOH IµSU
 XJSE 1FSTPO # FJOF NFOUBMF 3F�

QS£TFOUBUJPO EJFTFT 4LSJQUFT BLUJWJFSFO
 XFMDIF EJF FSX£IOUF *OGPSNBUJPO WFSG»HCBS NBDIU�

"VGHSVOE EFS *NQMJ[JUIFJU WPO 4LSJQUXJTTFO JTU FT G»S .BTDIJOFO OJDIU USJWJBM
 TPMDIFT 8JT�

TFO CFJ EFS 7FSBSCFJUVOH WPO 5FYU [V WFSXFOEFO� %JFTF %JTTFSUBUJPO CFIBOEFMU EJF 3PMMF

WPO 4LSJQUXJTTFO G»S FJOFOXJDIUJHFO5FJMCFSFJDI EFS$PNQVUFSMJOHVJTUJL
 EBT BVUPNBUJTDIF

7FSTUFIFO OBU»SMJDIFS 4QSBDIF 	/BUVSBM -BOHVBHF 6OEFSTUBOEJOH
 /-6
�

4LSJQUXJTTFO VNGBTTU WFSTDIJFEFOF "SUFO WPO *OGPSNBUJPO�

ѧ &SFJHOJTTF 	&WFOUT
� &SFJHOJTTF TJOE EJF )BVQULPNQPOFOUFO FJOFT 4LSJQUFT� 4JF CF�

TDISFJCFO EJF FJO[FMOFO 4DISJUUF
 EJF CFJ EFS %VSDIG»ISVOH FJOFT 4LSJQUT BVTHFG»ISU

XFSEFO
 XJF [VN #FJTQJFM CFTUFMMFO PEFS CF[BIMFO JN ,POUFYU EFT FJO 3FTUBVSBOU CFTVDIFO

� 4LSJQUT�



ѧ 1BSUJ[JQBOUFO� 4LSJQUXJTTFO CFJOIBMUFU *OGPSNBUJPOFO »CFS EJF 1FSTPOFO VOE %JOHF


EJF G»S FJO 4[FOBSJP FJOF 3PMMF TQJFMFO� %JFTF 3PMMFO XFSEFO WPO LPOLSFUFO 5FJMOFI�

NFSO JOTUBO[JJFSU
 [VN #FJTQJFM WPO 1FSTPOFO XJF EFN 0CFS PEFS ,PDI
 BCFS BVDI WPO

(FHFOTU£OEFO XJF &TTFO
 #FTUFDL PEFS (FME�

ѧ 5FNQPSBMF 0SEOVOHTJOGPSNBUJPO� 4LSJQUFSFJHOJTTF TJOE UFNQPSBM HFPSEOFU� #FTUFMMFO

QBTTJFSU [VN #FJTQJFM JO EFS 3FHFM WPS EFN &TTFO
 XFMDIFT XJFEFSVN WPS EFN &SFJHOJT

[BIMFO QBTTJFSU�

*N 3BINFO EJFTFS %JTTFSUBUJPO XJSE FJOF 4LSJQUSFQS£TFOUBUJPO JO EFS 'PSN WPO 1BSBQISB�

TFONFOHFO OBDI 3FHOFSJ FU BM� 	����
 [VHSVOEF HFMFHU� *O EJFTFS 3FQS£TFOUBUJPO XFSEFO

4LSJQU�&SFJHOJTTF EVSDI.FOHFOWPOLVS[FO#FTDISFJCVOHFOEBSHFTUFMMU
 EJF 'PSNVMJFSVOHT�

BMUFSOBUJWFO G»S EBT &WFOU CJFUFO�

ORDER WAIT EAT

- place an order with the waiter
- tell the waiter what you want
- order steak
- …

- wait for your food
- wait for the waiter to 
bring your food
- …

- enjoy a nicely made steak
- eat your food
- start eating
- …

"CCJMEVOH �� &JO #FJTQJFM�(SBQI G»S EBT FJO 3FTUBVSBOU CFTVDIFO � 4LSJQU�

"CCJMEVOH � [FJHU FJOFO #FJTQJFM�(SBQIFO G»S EBT 3FTUBVSBOUCFTVDI � 4LSJQU� &SFJHOJTTF XFS�

EFO EVSDI EJF,OPUFO TZNCPMJTJFSU� +FEFT &SFJHOJT JTUNJU FJOFS 1BSBQISBTFONFOHF BTTP[JJFSU�

8BSUFO CFJTQJFMTXFJTF XJSE EVSDI EJF &SFJHOJTCFTDISFJCVOHFO XBJU GPS ZPVS GPPE
 XBJU GPS UIF

XBJUFS UP CSJOH ZPVS GPPE FUD� EBSHFTUFMMU� %JF ,BOUFO [XJTDIFO EFO ,OPUFO TUFMMFO EJF UZQJTDIF

UFNQPSBMF "CGPMHF EBS� #FTUFMMFO QBTTJFSU 	»CMJDIFSXFJTF
 WPS XBSUFO�

*N3BINFOEJFTFS"SCFJU CFOVU[FOXJS FJO TQF[JFMMFT 4LSJQU�$PSQVT�%F4DSJQU 	8BO[BSF FU BM�


����
 JTU FJO $PSQVTNJU 4LSJQUEBUFO [V FJOFS HSP�FO"O[BIM VOUFSTDIJFEMJDIFS "MMUBHTT[FOB�

SJFO� %BT $PSQVT FOUI£MU TPHFOBOOUF &WFOUTFRVFO[CFTDISFJCVOHFO 	&WFOU 4FRVFODF %FTDSJQUJ�

PO
 &4%

 E�I� LVS[F 4FRVFO[FO WPO FJO[FMOFO &WFOUCFTDISFJCVOHFO JN 5FMFHSBNNTUJM
 EJF

FJOFO
”
%VSDIMBVG“FJOFT 4LSJQUT CFTDISFJCFO� &4%T JO %F4DSJQU XVSEFO EVSDI 8FCFYQFSJ�

NFOUF FSTUFMMU
 CFJ EFOFO FJOF HSP�F "O[BIM WPO 5FJMOFINFSO FJOGBDIF "VGHBCFO G»S FJO



HFSJOHFT &OUHFMU FSMFEJHFO� %JFTF 5FDIOJL XJSE $SPXETPVSDJOH HFOBOOU VOE TQJFMU BVDI G»S

EJFTF "SCFJU FJOF [FOUSBMF 3PMMF� 5FJMOFINFS BO $SPXETPVSDJOH�&YQFSJNFOUFO XFSEFO JN

'PMHFOEFO BMT "SCFJUFS 	WPO FOHM�
”
XPSLFS“
 CF[FJDIOFU�

6N FJOF 4LSJQUSFQS£TFOUBUJPO BVT 1BSBQISBTFONFOHFO BVG (SVOEMBHF TPMDIFS &4%T [V FS�

[FVHFO
 LµOOFO FJO[FMOF &WFOUCFTDISFJCVOHFO 	&%T
 E�I� #FTDISFJCVOHFO WPO FJO[FMOFO

”
4DISJUUFO“
 VOUFS ;VIJMGFOBINF WPO UFNQPSBMFS 0SEOVOHTJOGPSNBUJPO BVUPNBUJTDI [V 1B�

SBQISBTFONFOHFO HFDMVTUFSU XFSEFO 	3FHOFSJ FU BM�
 ����� 8BO[BSF FU BM�
 ����
� '»S �� EFS

4[FOBSJFO JO%F4DSJQUXVSEFO(PME�1BSBQISBTFONFOHFO G»S&SFJHOJTTF I£OEJTDI FSTUFMMU� +F�

EF 1BSBQISBTFONFOHF JTU [VEFN NJU FJOFS TQSFDIFOEFO #F[FJDIOVOH WFSTFIFO
 XFMDIF EFO

&WFOU�5ZQ JOEJ[JFSU�

4LSJQU�1BSTJOH JO OBU¼SMJDIFO 5FYUFO� *N FSTUFO 5FJM EJFTFS %JTTFSUBUJPO CFUSBDIUFO XJS

EJF "VGHBCF EFT 4LSJQU�1BSTJOH
 FJOF HSVOEMFHFOEF 7PSBVTTFU[VOH EBG»S
 4LSJQUXJTTFO G»S

"OXFOEVOHFO [VH£OHMJDI [V NBDIFO� %JF *EFF EFT 4LSJQU�1BSTFOT JTU FT
 EJF &SFJHOJT� VOE

1BSUJ[JQBOU�-BCFMT FJOFT 4LSJQUT BVG EFO5FYU BC[VCJMEFO
 EFS WFSBSCFJUFUXFSEFO TPMM�%VSDI

EJFTF "MJHOJFSVOH LBOO 4LSJQUXJTTFO [VH£OHMJDI HFNBDIU XFSEFO
 EBT OJDIU FYQMJ[JU JN5FYU

SFBMJTJFSU XVSEF� &JO 4LSJQUQBSTFS TPMM EBCFJ OVS BVG EFS 4LSJQUSFQS£TFOUBUJPO USBJOJFSU XFS�

EFO
 VN BVG CFMJFCJHFO 5FYUFO BOHFXBOEU XFSEFO [V LµOOFO�

ENTER
RESTAU
-RANT

FIND 
SEAT

GET 
SEATED

ORDER WAIT EAT PAY

Andrea entered the restaurant and sat down at a table near the window.

She ordered a nice sirloin steak and enjoyed it when it arrived.

"CCJMEVOH �� &JO #FJTQJFM G»S &SFJHOJT�CBTJFSUFT 4LSJQU�1BSTJOH�

"CCJMEVOH � [FJHU FJO #FJTQJFM G»S 4LSJQU�1BSTJOH BVG &SFJHOJTTFO� %JF HFTUSJDIFMUFO -JOJ�

FO TUFMMFO EJF "CCJMEVOH WPO &SFJHOJTTFO BVG JISF *OTUBO[FO JO EFS 3FTUBVSBOU�&S[£IMVOH

EBS� 8FOO FJO 4ZTUFN JNTUBOEF JTU
 FOKPZFE NJU EFN FBU�&SFJHOJT [V BMJHOJFSFO
 LBOO FT BVT

4LSJQUXJTTFO GPMHFSO VOE CFJTQJFMTXFJTF WPSIFSTBHFO
 EBTT EBT &SFJHOJT XBJUJOH QBTTJFSU JTU


BVDI XFOO FT JN 5FYU OJDIU SFBMJTJFSU JTU�



%BUFOTBNNMVOH� *O FJOFN FSTUFO 4DISJUU CFGBTTFO XJS VOT EBNJU
 &WBMVBUJPOTEBUFO G»S VOTFS

TQ£UFS WPSHFTUFMMUFT 4LSJQU�1BSTJOH�.PEFMM CFSFJU[VTUFMMFO� 8JS QS£TFOUJFSFO *O4DSJQU
 FJO

$PSQVT BVT (FTDIJDIUFO [V "MMUBHTFSFJHOJTTFO
 XJF [�#� #VTGBISFO
 FJOFO #BVN QGMBO[FO PEFS

FJOFO ,VDIFO CBDLFO� +FEFS 5FYU CF[JFIU TJDI BVG HFOBV FJO 4[FOBSJP� %BT$PSQVTXVSEF EVSDI

$SPXETPVSDJOH HFXPOOFO VOE FOUI£MU ��� 5FYUF [V EFO �� 4[FOBSJFO
 [V EFOFO FT (PME�

1BSBQISBTFONFOHFO JO %F4DSJQU HJCU�

;VTBNNFO NJU EFO 5FYUFO TUFMMFO XJS FJOF WPMMF &SFJHOJT� VOE 1BSUJ[JQBOUFOUZQBOOPUBUJPO

CFSFJU� +FEFT 7FSC XVSEF I£OEJTDI NJU FJOFN &WFOUUZQMBCFM VOE KFEFT 4VCTUBOUJW NJU FJOFN

1BSUJ[JQBOUFOUZQMBCFM WFSTFIFO� %JF WFSXFOEFUFO -BCFMT CBTJFSFO BVG NBOVFMM FS[FVHUFO


T[FOBSJP�TQF[JGJTDIFO 5FNQMBUFT� %JF -BCFMT TJOE JEFOUJTDI NJU EFO &WFOUUZQ�-BCFMT JO %F�

4DSJQU
 EFS EJFTFS "SCFJU [VHSVOEF MJFHFOEFO 4LSJQUSFQS£TFOUBUJPO� 4P LBOO KFEFN WFSXFO�

EFUFO&WFOUUZQMBCFM JO *O4DSJQU FJOF1BSBQISBTFONFOHF JO%F4DSJQU [VHFPSEOFUXFSEFO�"VG

EJFTF 8FJTF TUFMMU EJF "OOPUBUJPO FJOFO (PMETUBOEBSE G»S VOTFS 4LSJQUQBSTJOH�.PEFMM EBS


XFMDIFT BVG %F4DSJQU USBJOJFSU VOE BVG *O4DSJQU FWBMVJFSU XFSEFO LBOO�

%BUFOBOBMZTF� 8FJM VOTFSF "SCFJU EFO FSTUFO EJSFLUFO 7FSTVDI EFT 4LSJQUQBSTJOHT EBSTUFMMU


XBS FT [V#FHJOOXFJUHFIFOEVOLMBS
XJF TDIXJFSJH EJF"VGHBCF JTU
 VOEXFMDIF"SU EFS MJOHV�

JTUJTDIFO *OGPSNBUJPO WPO 3FMFWBO[ JTU� 6N EJFT BC[VTDI£U[FO
 QS£TFOUJFSFO XJS EJF &SHFC�

OJTTF FJOFS XFJUFSFO "OOPUBUJPOTTUVEJF� *O EJFTFS 4UVEJF XVSEFO 1BBSF WPO &WFOU�*OTUBO[

JO *O4DSJQU NJU FOUTQSFDIFOEFS 1BSBQISBTFONFOHF JO %F4DSJQU WFSHMJDIFO VOE NJU FJOFN

-BCFM WFSTFIFO
 XFMDIFT EJF TFNBOUJTDIF #F[JFIVOH [XJTDIFO EFO CFJEFO EBSTUFMMU
 XJF [�#�

4ZOPOZNJF
 &OUBJMNFOU PEFS *OGFSFO[�

&JOF "OBMZTF EFS 3FTVMUBUF [FJHU
 EBTT 1BSBQISBTFONFOHFO EJF 4DIXJFSJHLFJU EFT 4LSJQUQBS�

TFOT NBTTJW SFEV[JFSFO� .JU TUFJHFOEFS (Sµ�F EJFTFS .FOHFO TUFJHU EJF 8BISTDIFJOMJDILFJU


EBTT EBT HMFJDIF 7FSC [VN #FTDISFJCFO EFT &WFOUT JN 5FYU VOE JO EFS 4LSJQUSFQS£TFOUBUJPO

CFOVU[U XJSE
 XPEVSDI EJF "MJHOJFSVOH USJWJBM JTU�

4LSJQUQBSTJOH�.PEFMM� &JO [FOUSBMFS #FTUBOEUFJM EJFTFS "SCFJU JTU EJF 3FBMJTJFSVOH FJOFT .P�

EFMMT [VN 4LSJQUQBSTJOH� %BT QS£TFOUJFSUF .PEFMM JTU EFS FSTUF TLBMJFSCBSF 4LSJQUQBSTFS
 EFS

BVG CFMJFCJHFO 1BSBQISBTFONFOHFO USBJOJFSU XFSEFO LBOO� %BT .PEFMM JTU BMT -JOFBS�$IBJO

$POEJUJPOBM 3BOEPN 'JFME JNQMFNFOUJFSU
 XFMDIFT BVG &4%T USBJOJFSU XJSE� %BT .PEFMM CF�

OVU[U JNQMJ[JU EJF UFNQPSBMF 0SEOVOHTJOGPSNBUJPO WPO &SFJHOJTTFO�

8JS [FJHFO
 EBTT EJF 0SEOVOHTJOGPSNBUJPO FJOFO FTTFOUJFMMFO #FJUSBH [VS 1FSGPSNBO[ VO�



5 * XBOUFE UP QMBOU B USFF� * XFOU UP UIF IPNF BOE HBSEFO TUPSF BOE

QJDLFE B OJDF PBL� "GUFSXBSET
 * QMBOUFE JU JO NZ HBSEFO�

2� 8IBU XBT VTFE UP EJH UIF IPMF 

B� B TIPWFM C� IJT CBSF IBOET

2� 8IFO EJE IF QMBOU UIF USFF 

B� BGUFS XBUFSJOH JU C� BGUFS UBLJOH JU IPNF

"CCJMEVOH �� &JO #FJTQJFM G»S FJOFO LVS[FO 5FYU NJU [XFJ -FTFWFSTUFIFOTGSBHFO�

TFSFT .PEFMMT MJFGFSU
 VOE EBTT EBT .PEFMM #BTFMJOF�4ZTUFNFO PIOF 0SEOVOHTJOGPSNBUJPO

»CFSMFHFO JTU� "VG (SVOEMBHF EFS &OUBJMNFOU�"OOPUBUJPOFO [FJHFO XJS BV�FSEFN
 EBTT VO�

TFS 1BSTFS JO EFS 5BU WPO HSP�FO 1BSBQISBTFONFOHFO QSPGJUJFSU
 BCFS EBTT FJO HSP�FS 5FJM

EFS "MJHONFOU�'£MMF LPNQMFYF *OGFSFO[ FSGPSEFSU
 EJF WPO VOTFSFN 1BSTFS OVS UFJMXFJTF NP�

EFMMJFSU XFSEFO LBOO�

4LSJQUXJTTFO G¼S.BTDIJOFMMFT -FTFWFSTUFIFO� *N [XFJUFO 5FJM EFS %JTTFSUBUJPO MFHFO XJS

EFO 'PLVT BVG FJOF LPOLSFUF "OXFOEVOH JN#FSFJDI/-6�.BTDIJOFMMFT -FTFWFSTUFIFO 	FOH�

.BDIJOF $PNQSFIFOTJPO
� .BTDIJOFMMFT -FTFWFSTUFIFO JTU FJOF -FTFWFSTUFIFOTBVGHBCF
 CFJ

EFS 4ZTUFNF FJOFO 5FYU WFSBSCFJUFO VOE 'SBHFO [V EFN 5FYU CFBOUXPSUFO N»TTFO� #JTIFS

XVSEF 4LSJQUXJTTFO IBVQUT£DIMJDI JO UFDIOJTDIFO &WBMVJFSVOHFO HFUFTUFU
 E�I� EVSDI EFO

7FSHMFJDI NJU FJOFN 4LSJQU�(PMETUBOEBSE� 8JS TUFMMFO [VN FSTUFO .BM FJOFO &WBMVBUJPOT�

SBINFO G»S 4LSJQUF WPS
 EFS BVG FJOFS LPOLSFUFO "VGHBCF JN #FSFJDI /-6 CBTJFSU�

"CCJMEVOH � JMMVTUSJFSU EJF *EFF� (F[FJHU JTU FJO 5FYUBVTTDIOJUU NJU [XFJ -FTFWFSTUFIFOTGSB�

HFO VOE KF [XFJ "OUXPSULBOEJEBUFO� '»S .FOTDIFO JTU FT USJWJBM
 EJF "OUXPSU BVG CFJEF 'SB�

HFO [V GJOEFO� &JOF 4DIBVGFM XJSE JO EFS 3FHFM EB[V HFOVU[U
 -µDIFS [V HSBCFO� VOE FJO

#BVN XJSE FSTU OBDI EFN 8£TTFSO HFQGMBO[U VOE OJDIU WPS EFN ,BVGFO� %JFTF *OGPSNBUJP�

OFO TJOE OJDIU JN 5FYU HFHFCFO
 LµOOFO BCFS BVT EFN 4LSJQUXJTTFO »CFS EBT 4[FOBSJP FJOFO

#BVN QGMBO[FO FSTDIMPTTFO XFSEFO� '»S FJO 4ZTUFN NVTT TPMDIF *OGPSNBUJPO BMTP BVT )JOUFS�

HSVOEXJTTFO FSTDIMPTTFO XFSEFO
 EB TJF OJDIU BVT EFN 5FYU FOUOPNNFO XFSEFO LBOO�

.$4DSJQU� "MT 5FJM EJFTFS "SCFJU IBCFO XJS .$4DSJQU FOUXJDLFMU
 EFO FSTUFO %BUFOTBU[
 EFS

EFO #FJUSBH WPO 4LSJQUXJTTFO G»S .BTDIJOFMMFT -FTFWFSTUFIFO CFXFSUFO TPMM� .$4DSJQU JTU

FJO $PSQVT BVT ����� OBSSBUJWFO 5FYUFO [V ��� 4[FOBSJFO� �IOMJDI XJF JO *O4DSJQU TJOE 5FY�



UF JO .$4DSJQU LVS[F (FTDIJDIUFO [V KF FJOFN TQF[JGJTDIFO 4[FOBSJP� ;V EFO 5FYUFO HJCU FT

JOTHFTBNU LOBQQ ������ 'SBHFO NJU KF [XFJ "OUXPSULBOEJEBUFO� $B� ��� EFS 'SBHFO FSGPS�

EFSO EJF #FOVU[VOH WPO 4LSJQUXJTTFO 	JN 'PMHFOEFO BMT 4LSJQU�CBTJFSUF 'SBHFO CF[FJDIOFU
�

%FS LPNQMFUUF %BUFOTBU[ XVSEF NJU EFN $SPXETPVSDJOH�7FSGBISFO HFTBNNFMU� 5FYUF IB�

CFO XJS OBDI EFNTFMCFO 7FSGBISFO XJF CFJ EFS &STUFMMVOH WPO *O4DSJQU FS[FVHU� "OTQSVDIT�

WPMMF 'SBHFO
 EJF EJF #FOVU[VOH WPO 4LSJQUXJTTFO FSGPSEFSO
 XVSEFO BVG #BTJT FJOFS OFVFO

.FUIPEF EFS 'SBHFTBNNMVOH FS[FVHU� 8£ISFOE EFS 'SBHFTBNNMVOH IBCFO XJS EFO "SCFJ�

UFSO LFJOFOLPOLSFUFO5FYU HF[FJHU
 TPOEFSOOVS FJOF LVS[F#FTDISFJCVOHEFT 4[FOBSJPT�%JF

"SCFJUFS XVSEFO EBOO EB[V BOHFMFJUFU
 [V UZQJTDIFO &SFJHOJTTFO VOE 1BSUJ[JQBOUFO FJOFT

4[FOBSJPT 'SBHFO [V TUFMMFO� %JF TP FS[FVHUFO 'SBHFO XVSEFO [VG£MMJH NJU 5FYUFO EFT HMFJ�

DIFO 4[FOBSJPT HFQBBSU� "OTDIMJF�FOE XVSEF JO FJOFN ESJUUFO $SPXETPVSDJOH�&YQFSJNFOU

FJOF "OUXPSUTBNNMVOH EVSDIHFG»ISU� )JFSCFJ TPMMUFO "SCFJUFS FYQMJ[JU BOOPUJFSFO
 PC FJOF

"OUXPSU BVT EFN 5FYU BCMFTCBS JTU PEFS EVSDI )JOUFSHSVOEXJTTFO JOGFSJFSU XFSEFO NVTT�

"V�FSEFN XVSEF EFO "SCFJUFSO EJF .µHMJDILFJU HFHFCFO
 'SBHFO BMT OJDIU CFBOUXPSUCBS

[VS»DL[VXFJTFO�

&YQFSJNFOUF� *N 3BINFO EJFTFS "SCFJU XVSEFO WFSTDIJFEFOF #BTFMJOF�4ZTUFNF JNQMFNFO�

UJFSU VOE USBJOJFSU
 VN EJF 4DIXJFSJHLFJU EFT $PSQVTѠ BC[VTDI£U[FO� "V�FSEFN XVSEF .$�

4DSJQU WPO VOT G»S FJOFO 4IBSFE 5BTL JN 3BINFO EFS 4FN&WBM�8PSLTIPQSFJIF CFOVU[U
 CFJ

EFN EFO 5FJMOFINFSO BVDI 3FTTPVSDFO G»S 4LSJQUXJTTFO [VS 7FSG»HVOH HFTUFMMU XVSEFO�

%JF 3FTVMUBUF VOTFSFS &YQFSJNFOUF VOE EFT 4IBSFE 5BTLT [FJHFO
 EBTT EJF 'SBHFO JO .$�

4DSJQU CFTPOEFST G»S EJF #BTFMJOF�.PEFMMF TDIXJFSJH [V CFBOUXPSUFO TJOE VOE EBTT EFS %B�

UFOTBU[ HFOFSFMM BOTQSVDITWPMM JTU� "MMFSEJOHT LPNNFO XJS BVDI [V VOFSXBSUFUFO &SLFOOU�

OJTTFO� &STUFOT GJOEFO XJS
 EBTT 4LSJQUXJTTFO OJDIU OµUJH JTU
 VN BVG EFO %BUFO FJOF HVUF

1FSGPSNBO[ [V FSSFJDIFO� ;XFJUFOT FSHFCFO VOTFSF 6OUFSTVDIVOHFO
 EBTT 4LSJQU�CBTJFSUF

'SBHFO OJDIU TDIXJFSJHFS [V CFBOUXPSUFO TJOE BMT BOEFSF 'SBHFO�

#BTJFSFOE BVG EFS "OBMZTF EFS 3FTVMUBUF FJOFT EFS BN CFTUFO BCTDIOFJEFOEFO 4ZTUFNF EFT

4IBSFE5BTLT JEFOUJGJ[JFSFOXJS [XFJ(S»OEF G»S EJFTF VOFSXBSUFUFO &GGFLUF� &STUFOT FOUIBM�

UFO EJF %BUFO FJOF HSµ�FSF "O[BIM BO 'SBHFO
 EJF VOBCI£OHJH WPO FJOFN 5FYU JNNFS EJFTFM�

CF "OUXPSU IBCFO� %JFT JTU WFSNVUMJDI EBSBVG [VS»DL[VG»ISFO
 EBTT "SCFJUFS EJF 5FYUF OJDIU

HFTFIFO IBCFO VOE 'SBHFO OVS BVG #BTJT FJOFT 4[FOBSJPT GPSNVMJFSU XVSEFO� ;XFJUFOT HJCU

FT FJOF CFTUJNNF "O[BIM BO 'SBHFO
 EJF OBDI TFIS HFOFSFMMFO *OGPSNBUJPOFO »CFS FJO 4[FOB�



SJP GSBHFO
 XBT XJFEFSVN *OGFSFO[ »CFS FJOF HFOFSFMMF "SU WPO "MMHFNFJOXJTTFO FSGPSEFSU


XFMDIFT OJDIU WPO 4LSJQUFO BCHFEFDLU XJSE�

.$4DSJQU���� #BTJFSFOE BVG EJFTFO &SLFOOUOJTTFO IBCFO XJS FJOF 3FWJTJPO EFS 'SBHFOFS[FV�

HVOH WPSHFOPNNFO VOE FJO OFVFT $PSQVT FSTUFMMU
 .$4DSJQU���� *O EFN &YQFSJNFOU [VS 'SB�

HFFS[FVHVOH XVSEF "SCFJUFSO EJFTFT .BM FJO LPOLSFUFS 5FYU HF[FJHU� "SCFJUFS XVSEFO EBOO

EB[V BOHFIBMUFO
 'SBHFO [V NBSLJFSUFO /PNJOBM� VOE 7FSCBMQISBTFO [V GPSNVMJFSFO� %FS

LPNQMFUUF 4BU[
 EFS EJF 1ISBTFO CFJOIBMUFU
 XVSEF EBOBDI BVT EFN 5FYU HFMµTDIU� "SCFJUFS


EJF TVL[FTTJWF "OUXPSUFO GPSNVMJFSFO TPMMUFO
 XBSFO EBEVSDI HF[XVOHFO
 EJF FOUTQSFDIFO�

EF *OGPSNBUJPO BVT)JOUFSHSVOEXJTTFO [V JOGFSJFSFO
 XFJM TJF EJFTF OJDIUNFIS BVT EFN5FYU

FOUOFINFO LPOOUFO�

.$4DSJQU��� VNGBTTUNFIS BMT �����5FYUF CFJNFIS BMT ������ 'SBHFO� %JF "O[BIM BO 4LSJQU�

CBTJFSUFO 'SBHFO JO .$4DSJQU���� JTU JN 7FSHMFJDI [V .$4DSJQU TJHOJGJLBOU HSµ�FS
 CFJ »CFS

����.JU NFISFSFO .PEFMMFO TDI£U[FO XJS EJF 4DIXJFSJHLFJU WPO .$4DSJQU��� BC
 VOUFS BO�

EFSFN NJU EFN (FXJOOFSNPEFMM EFT 4IBSFE 5BTL� 8JS [FJHFO
 EBTT 4LSJQU�CBTJFSUF 'SBHFO

OVO G»S.PEFMMF PIOF;VHSJGG BVG 4LSJQUXJTTFO TDIXJFSJHFS [V CFBOUXPSUFO TJOE� "V�FSEFN

[FJHFO XJS
 EBTT TFMCTU EBT 5PQ�.PEFMM
 XFMDIFT FJOFO 8JTTFOTHSBQIFO G»S "MMHFNFJOXJTTFO

	PIOF 4LSJQUXJTTFO
 WFSXFOEFU
 TZTUFNBUJTDIF 4DIXJFSJHLFJUFO IBU� %JFT MFHU OBIF
 EBTT FJOF

XJDIUJHF 5FJMLMBTTF WPO -FTFWFSTUFIFOTGSBHFO JO .$4DSJQU��� 4LSJQUXJTTFO [VS #FBOUXPS�

UVOH FSGPSEFSU�



'¼S NFJOFO 7BUFS�





"DLOPXMFEHNFOUT

'JSTU PG BMM
 * XBOU UP UIBOL NZ BEWJTPS .BOGSFE 1JOLBM
 XIP IBT HVJEFE NF UISPVHI NPTU

PG UIF ZFBST PG NZ BDBEFNJD QBUI� .BOGSFE QSPWJEFE HSFBU HVJEBODF BOE BMXBZT IBE BO BO�

TXFS
 OPNBUUFS IPXEJGGJDVMU UIF RVFTUJPOXBT� .PTU JNQPSUBOUMZ
.BOGSFE TIPXFENF IPX

BDBEFNJB XPSLT� * 	IPQFGVMMZ
 MFBSOFE IPX UP BTL UIF SJHIU RVFTUJPOT
 IPX UP QSPDFFE XJUI

SFTFBSDI XIFO ZPV TFFN UP CF TUVDL
 BOE IPX UP QSPGFTTJPOBMMZ IBOEMF DPOGMJDU TJUVBUJPOT�

4FDPOE
 * XBOU UP UIBOL .JDIBFM 3PUI� .JDIBFM XBT BO PVUTUBOEJOH BEWJTPS
 XIP BMXBZT

QSPWJEFE HSFBU JEFBT BOE JOQVU
 XJUI IJT CSJMMJBOU NJOE BOE CSPBE LOPXMFEHF PG CPUI UIFP�

SFUJDBM BOE NPSF UFDIOJDBM UPQJDT� .PSFPWFS
 IF IFMQFE NF BU EJGGJDVMU UJNFT UP LFFQ HPJOH


BOE QVTIFE NF UP EP UIJOHT UIBU * XPVME PUIFSXJTF OPU IBWF UBDLMFE 	TVDI BT PSHBOJ[JOH UXP

TIBSFE UBTLT
 PS QMBZJOH CPBSE HBNFT BHBJOTU UXP PG NZ BEWJTPST
�

* BMTP PXF UIBOLT UP 4UFGBO ҲBUFS GPS BMXBZT IBWJOH BO PQFO FBS UP EJTDVTT BOZ JEFBT UIBU

DBNF VQ
 OP NBUUFS JG UIFZ GJUUFE NZ DVSSFOU SFTFBSDI PS OPU
 BOE GPS WFSZ QSPEVDUJWF CSBJO�

TUPSNJOH TFTTJPOT�

5P "MFYBOEFS ,PMMFS * PXF UIBOLT CFDBVTF IF QSPWJEFE JOWBMVBCMF BEWJTF EVSJOH UIF TFDPOE

QIBTF PGNZ1I%�.PTU JNQPSUBOUMZ
 "MFYBOEFS TQBSLFENZ JOUFSFTU GPS EFFQ MFBSOJOH
 XIJDI

JT HPJOH UP CF B NPTU WBMVBCMF TLJMM JO UIF GVUVSF GPS TVSF�

" CJH UIBOLT HPFT UP "OESFB )PSCBDI
 XIP HPU NF JOUFSFTUFE JO BDBEFNJD SFTFBSDI JO UIF

GJSTU QMBDF BOE XIP NPSQIFE GSPN B HSFBU BEWJTPS BOE DPMMFBHVF UP B GSJFOE UISPVHIPVU UIF

ZFBST�

5P -JMJBO 8BO[BSF
 "TIVUPTI .PEJ
 "OOFNBSJF 'SJFESJDI BOE $BSJOB 4JMCFSFS
 UIBOLT GPS

NBLJOH NZ XPSL B MPU NPSF FOKPZBCMF BOE GPS EJTDVTTJOH OPU POMZ SFTFBSDI�SFMBUFE UPQJDT


CVU BMTP NVOEBOF UIJOHT MJLF "NFSJDBO QPMJUJDT
 UIF IPSSJCMF (FSNBO CVSFBVDSBDZ PS UIF

CFTU *OEJBO SFTUBVSBOUT JO 4BBSMBOE� " CJH ѣҲBOL :PVѣ UP %JBOB 4UFGGFO
 XIP IFMQFE XJUI

BMM TNBMM BOE CJH CVSFBVDSBUJD PCTUBDMFT BOE XIP XBT BMXBZT UIFSF GPS B TNBMM DIJUDIBU BU UIF

DPGGFF NBDIJOF�

* XBT WFSZ MVDLZ UP BEWJTF )BOOBI 4FJU[ EVSJOH UIF SFTFBSDI MFBEJOH UP IFS .BTUFSѠT UIFTJT�

* MFBSOFE B MPU CZ TVQFSWJTJOH IFS
 BOE CFTJEFT
 )BOOBI XBT B HSFBU DPMMFBHVF UP XPSL 	BOE

HP UP NFOTB
 XJUI�



* XBOU UP UIBOL BMM TUVEFOU BTTJTUBOUT UIBU DPOEVDUFE BOOPUBUJPOT
 JNQMFNFOUFE JEFBT UIBU

* EJEOѠU GJOE UIF UJNF GPS
 PS IFMQFE XJUI BMM CJH BOE TNBMM UBTLT UIBU QPQQFE VQ� 5BUKBOB

"OJLJOB
 4PQIJF )FOOJOH
 4BSBI .BNFDIF
 4UFGBO (S»OFXBME
 %BNZBOB (BUFWB
 (FPSH

4FJMFS
 'MPSJBO 1VTTF
 -FPOJF )BSUFS
 $ISJTUJOF 4DI£GFS BOE %BWJE .FJFS�

%PJOH B 1I% JT B MPU PG XPSL
 XIJDI DBO POMZ CF UBDLMFE XJUI B DFSUBJO EFHSFF PG FOUIVTJBTN

BOE UIF XJMMJOHOFTT UP EFEJDBUF MBSHF BNPVOUT PG UJNF JOUP UIF QSPKFDU� 0OF JNQPSUBOU GBDU

* MFBSOFE EVSJOH UIF MBTU ZFBST JT UIBU JU JT OPU POMZ UIJT NJOETFU UIBU QMBZT B DSVDJBM SPMF GPS

TVDDFTTGVMMZ BDIJFWJOH B 1I%EFHSFF
 CVU BMTP UIF BCJMJUZ UP BDUJWFMZ UBLF CSFBLT GSPN SFTFBSDI

BOE GPDVT PO PUIFS UIJOHT UP SFHFOFSBUF UIFNJOE� * PXF MPUT PG UIBOLT UPNZCBOE
 XIPNBEF

JU QPTTJCMF GPS NF UP DIBOOFM NZ UIPVHIUT PO NVTJD BOE UP GPSHFU XPSL GSPN UJNF UP UJNF�

-BTU BOE NPTU JNQPSUBOUMZ * XBOU UP UIBOL NZ NPUIFS BOE NZ HJSMGSJFOE GPS CFJOH UIFSF

BOE QSPWJEJOH UIF FNPUJPOBM TVQQPSU XJUIPVU XIJDI *ѠE OFWFS IBWF TVCNJUUFE UIJT UIFTJT�
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� 4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT ��
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** *EFOUJGZJOH 4DSJQUT JO /BUVSBM 5FYUT ��

� 4DSJQU 1BSTJOH � #BDLHSPVOE ��
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USFOE� 1FSTPOBM BTTJTUBOUT TVDI BT 4JSJ� BOE (PPHMF "TTJTUBOU�
 UIBU BSF BCMF UP DPNNVOJDBUF

XJUI B VTFS WJB OBUVSBM MBOHVBHF
 BSF OFBUMZ JOUFHSBUFE JOUP PVS QFSTPOBM MJWFT� 4QFFDI SFDPH�

OJUJPO JT JOUFHSBUFE JOUP NBOZ EFWJDFT UIBU XF VTF FWFSZ EBZ 	DG� F�H� .D(SBX FU BM� 	����

�

ҲFSF IBT CFFO B MPU PG QSPHSFTT JO UIF BSFB PG RVFTUJPO BOTXFSJOH� 8FC TFBSDI FOHJOFT TVDI

BT 8PMGSBN"MQIB� FOBCMF B VTFS UP BTL OBUVSBM MBOHVBHF RVFTUJPOT BOE SFUSJFWF BOTXFST

GSPN UIF XFC� ҲF 8BUTPO "*�
 BOPUIFS TZTUFN UIBU JT BCMF UP BOTXFS OBUVSBM RVFTUJPOT CZ

MPPLJOH VQ BOTXFST PO UIF XFC
 CFDBNF GBNPVT CFDBVTF JU XBT BCMF UP CFBU FYQFSU IVNBO

DPNQFUJUPST JO UIF RVJ[ TIPX +FPQBSEZ��

#Z EFTJHO
 TVDI JOUFMMJHFOU TZTUFNT BSF IJHIMZ TQFDJBMJ[FE BOE UBJMPSFE GPS UIF UBTL BU IBOE�

5FYU VOEFSTUBOEJOH TZTUFNT BSF HPPE BU SFBEJOH B UFYU BOE BOTXFSJOH TQFDJBM LJOET PG RVFT�

UJPOT CBTFE PO JU
 CVU PGUFO VOBCMF UP BOTXFS RVFTUJPOT UIBU BTL GPS EFUBJMT UIBU BSF USJWJBM

GPS IVNBOT
 CVU UIBU HP CFZPOE XIBU JT XSJUUFO JO UIF UFYU�

"O FYBNQMF JT TIPXO JO 'JHVSF ���
 XIJDI TIPXT B GBJMFE TFBSDI RVFSZ JO 8PMGSBN"MQIB�

ҲF TFBSDI FOHJOF JT VOBCMF UP GJOE BO BOTXFS UP UIF RVFTUJPO 8IP QSFQBSFE B ESJOL GPS +BNFT

#POE BU UIF CBS PO UIF XFC
 BMUIPVHI UIJT TJUVBUJPO BQQFBST JO UIF NBKPSJUZ PG +BNFT #POE

NPWJFT
 BOE UIFSF BSF NPWJF TDSJQUT BWBJMBCMF PO UIF XFC� 8F BT IVNBOT BSF BCMF UP GJOE UIF
�"DUVBMMZ
 UIF MBX QSFEJDUT UIBU UIF OVNCFS PG USBOTJTUPST JO B EFOTF JOUFHSBUFE DJSDVJU EPVCMFT FWFSZ UXP

ZFBST
 XIJDI JT OP HVBSBOUFF GPS B EPVCMJOH PG UIF DPNQVUJOH QPXFS � CVU JU TUJMM SFNBJOT B SPVHI FTUJNBUF�
�IUUQT���XXX�BQQMF�DPN�EF�JPT�TJSJ�
�IUUQT���BTTJTUBOU�HPPHMF�DPN�
�IUUQ���XXX�XPMGSBNBMQIB�DPN�
�IUUQT���XXX�JCN�DPN�XBUTPO�
�IUUQT���XXX�OZUJNFT�DPN������������TDJFODF���KFPQBSEZ�XBUTPO�IUNM

https://www.apple.com/de/ios/siri/
https://assistant.google.com/
http://www.wolframalpha.com/
https://www.ibm.com/watson/
https://www.nytimes.com/2011/02/17/science/17jeopardy-watson.html
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'JHVSF ���� " GBJMFE TFBSDI RVFSZ JO 8PMGSBN"MQIB�

DPSSFDU BOTXFS UIF CBSUFOEFS
 TJODF XF IBWF BDDFTT UP $PNNPOTFOTF ,OPXMFEHF 	WBO )PMUIPPO

BOE 0MTPO
 ����
� *U JT EFGJOFE BT ѢUIF CBTJD MFWFM PG QSBDUJDBM LOPXMFEHF BOE KVEHNFOU UIBU

XF BMM OFFE UP IFMQ VT MJWF JO B SFBTPOBCMF BOE TBGF XBZѣ � BOE DPOUBJOT UIF JOGPSNBUJPO UIBU

ESJOLT JO CBST BSF QSFQBSFE CZ CBSUFOEFST�

"MUIPVHI UIFTF UZQFT PG JOGFSFODF BSF WFSZ OBUVSBM GPS IVNBOT
 FOBCMJOH DPNQVUFS QSPHSBNT

UP QFSGPSN TVDI DPNNPOTFOTF�CBTFE JOGFSFODFT SFNBJOT B XJEFMZ VOTPMWFE QSPCMFN� ҲF

SFBTPOT GPS UIJT BSF UXP�GPME� 'JSTU
 UIF BDRVJTJUJPO BOE SFQSFTFOUBUJPO PG DPNNPOTFOTF

LOPXMFEHF JT BO PQFO QSPCMFN BOE B UPQJD PG SFTFBSDI� " TZTUFN UIBU JT BCMF UP GJOE BO

BOTXFS GPS UIF RVFTUJPO XPVME OFFE B SFQSFTFOUBUJPO PG UIF GBDU UIBU CBSUFOEFST QSFQBSF

ESJOLT� 4FDPOE
 NBLJOH DPNNPOTFOTF LOPXMFEHF BWBJMBCMF GPS B DPNQVUFS TZTUFN JT DIBM�

MFOHJOH� " TZTUFN EPFT OPU POMZ OFFE B SFQSFTFOUBUJPO PG UIF JOGPSNBUJPO UIBU CBSUFOEFST

QSFQBSF ESJOLT
 CVU JU BMTP OFFET UP BTTPDJBUF BOE BMJHO UIJT JOGPSNBUJPO XJUI UIF RVFTUJPO JO

PSEFS UP NBLF VTF PG JU�

ҲF JOGPSNBUJPO UIBU CBSUFOEFST QSFQBSF ESJOLT JO CBST JT TVCTVNFE CZ 4DSJQU ,OPXMFEHF


POF PG UIF NPTU JOUFSFTUJOH UZQFT PG DPNNPOTFOTF LOPXMFEHF BOE B GPDVT PG UIJT EJTTFSUB�

UJPO� 4DSJQU LOPXMFEHF JT LOPXMFEHF BCPVU FWFSZEBZ BDUJWJUJFT
 TVDI BT HPJOH UP B SFTUBVSBOU


QMBOUJOH GMPXFST
 PSEFSJOH QJ[[B FUD� 4QFDJGJDBMMZ
 JU JT LOPXMFEHF BCPVU UIF UZQJDBM TUFQT UIBU

BSF QFSGPSNFE JO BO BDUJWJUZ
 UPHFUIFS XJUI UIF QFSTPOT BOE UIJOHT UIBU QMBZ B SPMF JO UIF BD�

UJWJUZ� *O UIF FYBNQMF
 TDSJQU LOPXMFEHF BCPVU UIF HPJOH UP B CBS BDUJWJUZ XPVME TVCTVNF UIF

GBDU UIBU CBSUFOEFST QSFQBSF ESJOLT JO CBST�

ҲF UFSN TDSJQU LOPXMFEHF XBT GJSTU JOUSPEVDFE CZ 4DIBOL BOE "CFMTPO 	����
 BOE MBUFS SF�

GJOFE CZ #BSS BOE 'FJHFOCBVN 	����

 XIP EFGJOF 4DSJQUT BT CVJMEJOH CMPDLT GPS LOPXMFEHF
�IUUQT���EJDUJPOBSZ�DBNCSJEHF�PSH�EJDUJPOBSZ�FOHMJTI�DPNNPO�TFOTF

https://dictionary.cambridge.org/dictionary/english/common-sense
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BCPVU FWFSZEBZ QSPDFEVSFT
 TUPSFE JO UIF IVNBO NFNPSZ� ҲF UIFPSZ PG TDSJQU LOPXMFEHF

JT BMTP HSPVOEFE JO DPHOJUJWF QTZDIPMPHZ� (SBFTTFS FU BM� 	����
 GPS FYBNQMF GPVOE FWJEFODF

UIBU IVNBOT QSPDFTT FWFSZEBZ BDUJWJUJFT CZ SFDBMMJOH GPSNFS JOTUBODFT PG UIF TBNF BDUJWJUZ


CVJMEJOH TDSJQU�MJLF TUSVDUVSFT JO UIFJS CSBJO BT B DPOTFRVFODF� "EBNT BOE 8PSEFO 	����


GPVOE UIBU TDSJQU LOPXMFEHF JT BDRVJSFE BU B WFSZ ZPVOH BHF BOE SFGJOFE PWFS UJNF� 8JUI

JODSFBTJOH BHF
 IVNBOT HFU CFUUFS BU JEFOUJGZJOH BUZQJDBM FQJTPEFT JO TDSJQUT� ҲFTF GJOEJOHT

TUSPOHMZ TVHHFTU UIBU TDSJQUT BSF OPU MFBSOFE BU BOZ POF QPJOU JO UJNF
 CVU CZ SFQFBUFEMZ CFJOH

FYQPTFE UP TUBOEBSEJ[FE TJUVBUJPOT JO B OBUVSBM FWFSZEBZ FOWJSPONFOU�

��� 4DSJQU ,OPXMFEHF

*O UIJT TFDUJPO XF MBZ GPSNBM CBTJDT GPS UIF DPODFQU PG TDSJQU LOPXMFEHF� " NPSF FMBCPSBUF

EJTDVTTJPO PG EJGGFSFOU SFQSFTFOUBUJPOT BOE SFMBUFE XPSL DBO CF GPVOE JO $IBQUFS ��

����� 4DSJQU 4USVDUVSF

4DSJQUT DPOUBJO DPNNPOTFOTF LOPXMFEHF BCPVU FWFSZEBZ BDUJWJUJFT� 4JODF UIFSF BSF NBOZ

EJGGFSFOU UZQFT PG TVDI BDUJWJUJFT
 UIFSF BSF BT NBOZ EJGGFSFOU UZQFT PG TDSJQUT UIBU EFTDSJCF

UIFN� ҲFSF BSF TFWFSBM FMFNFOUT UIBU NBLF VQ B TDSJQU�

4DFOBSJP� 4DFOBSJPT BSF EJGGFSFOU UZQFT PG FWFSZEBZ BDUJWJUJFT UIBU BSF EFTDSJCFE CZ TDSJQU

LOPXMFEHF� *O UIJT UIFTJT
 XF XJMM VTF ӰӪӞөө ӠӞӭӰ GPS TDFOBSJP OBNFT� 4PNF FYBNQMFT BSF

ӳӦӰӦӱӦӫӤ Ӟ ӯӢӰӱӞӲӯӞӫӱ
 ӠөӢӞӫӦӫӤ ӱӥӢ ӣөӬӬӯ
 PS ӱӞӨӦӫӤ Ӟ ӟӲӰ � 4DSJQUT DBO EFTDSJCF WBSJPVT

BTQFDUT PG FWFSZEBZ MJGF� 4PNF CFMPOH UP UIF EPNBJO PG MFJTVSF BDUJWJUJFT
 TVDI BT ӤӬӦӫӤ Ӭӫ

ӳӞӠӞӱӦӬӫ
 ӭөӞӶӦӫӤ ӱӢӫӫӦӰ
 ӤӬӦӫӤ ӟӬӴөӦӫӤ
 TPNF EFTDSJCF IPVTFIPME EVUJFT TVDI BT ӠөӢӞӫ�

ӦӫӤ ӱӥӢ ӨӦӱӠӥӢӫ
 PS ӪӞӨӦӫӤ Ӟ ӟӢӡ
 PS USBOTQPSUBUJPO BDUJWJUJFT
 TVDI BT ӤӬӦӫӤ Ӭӫ Ӟ ӟӲӰ PS

ӡӯӦӳӦӫӤ Ӟ ӠӞӯ
 BOE TP GPSUI�

0GUFO
 UIFSF JT OP TIBSQ MJOF CFUXFFO TDFOBSJPT
 BOE UIFSF BSF TDFOBSJPT UIBU DPNQMFNFOU

PS PWFSMBQ FBDI PUIFS� 8IFO HPJOH PO WBDBUJPO
 POF VTVBMMZ UBLFT B QMBOF
 BOE B UBYJ UP UIF

BJSQPSU� ҲF ӱӞӨӦӫӤ Ӟ ӱӞӵӦ TDSJQU DBO UIVT CF B QBSU PG ӣөӶӦӫӤ Ӧӫ Ӟ ӭөӞӫӢ
 XIJDI JT B QBSU

PG ӤӬӦӫӤ Ӭӫ Ӟ ӳӞӠӞӱӦӬӫ
 BOE TP GPSUI� 4FWFSBM TDFOBSJPT ќ BOE BT B DPOTFRVFODF TFWFSBM

TDSJQUT ќ DBO CF BDUJWBUFE XJUIJO B TJOHMF OBSSBUJPO�
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ENTER
RESTAU
-RANT

FIND 
SEAT

GET 
SEATED

ORDER WAIT EAT PAY

'JHVSF ���� "O FYBNQMF TDSJQU HSBQI GPS UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDFOBSJP�

&WFOUT� ҲF NBJO DPNQPOFOUT PG B TDSJQU BSF FWFOUT� &BDI FWFOU EFTDSJCFT BO BDUJPO UIBU

UBLFT QMBDF JO B TDFOBSJP
 TVDI BT ӬӯӡӢӯ PS ӢӞӱ JO UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU� 'JHVSF

��� TIPXT FWFOUT PG UIF ӤӬӦӫӤ ӱӬӞ ӯӢӰӱӞӲӯӞӫӱ TDFOBSJP
 TVDI BT UIF BGPSFNFOUJPOFEӬӯӡӢӯ

PS ӢӞӱ
 BOE PUIFS FWFOUT
 TVDI BT ӣӦӫӡ Ӟ ӰӢӞӱ PS ӤӢӱ ӰӢӞӱӢӡ� "T GPS TDFOBSJPT
 XF XJMM VTF

ӰӪӞөө ӠӞӭӰ GPS FWFOU UZQFT�

*O OBUVSBM MBOHVBHF
 UIFSF BSF NBOZ XBZT JO XIJDI FWFOUT DBO CF FYQSFTTFE� ҲF ӢӞӱ FWFOU

GPS FYBNQMF DBO CF SFGFSSFE UP BT JO &YBNQMFT � UISPVHI ��

	�
 "OESFB BUF IFS TUFBL�

	�
 "OESFB FOKPZFE IFS TUFBL�

	�
 "OESFB HVMQFE EPXO IFS TUFBL�

"MUIPVHI UIF WFSCT JO UIF FYBNQMFT BSF EJGGFSFOU
 UIFZ BMM EFTDSJCF UIF TBNF FWFOU UZQFXJUIJO

UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ ӰӠӢӫӞӯӦӬ�

1BSUJDJQBOUT� 4DSJQU LOPXMFEHF DPOUBJOT LOPXMFEHF BCPVU UIF QBSUJDJQBOUT PG B TDFOBSJP� 1BS�

UJDJQBOUT BSF UIF SPMFT PG B TDSJQU
 XIJDI BSF JOTUBOUJBUFE CZ QFSTPOT PS UIJOHT UIBU QMBZ B SPMF

JO UIF TDSJQU� &YBNQMFT GPS QBSUJDJQBOUT JO UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU BSF UIF ӤӲӢӰӱ


UIF ӴӞӦӱӢӯ
 ӪӬӫӢӶ FUD� 5ZQJDBMMZ
 DFSUBJO QBSUJDJQBOUT BSF BTTPDJBUFE XJUI TQFDJGJD FWFOUT�

(ӲӢӰӱ BOE ӴӞӦӱӢӯ XJMM VTVBMMZ QBSUJDJQBUF JO UIF ӬӯӡӢӯ FWFOU
 XIJMF UIF MBUUFS JT OPSNBMMZ

OPU JOWPMWFE JO ӢӞӱ� 4UJMM
 FBDI QBSUJDJQBOU UZQF JT VTVBMMZ BDUJWF BOE BDDFTTJCMF UISPVHIPVU

UIF XIPMF TDSJQU� 8F XJMM VTF ӰӪӞөө ӠӞӭӰ BMTP GPS QBSUJDJQBOU UZQFT�

-JLF FWFOUT
 QBSUJDJQBOUT DBO CF SFGFSSFE UP JO WBSJPVT XBZT� ҲFSF BSF UXP MFWFMT PG WBSJB�

UJPO� 'JSTU
 B QBSUJDJQBOU SPMF DBO CF GJMMFE XJUI DPNQMFUFMZ EJGGFSFOU UZQFT PG FOUJUJFT� 4UFBL


TBMBE PS QBTUB DPVME BMM CF JOTUBODFT PG UIF ӣӬӬӡ QBSUJDJQBOU XJUIJO POF OBSSBUJPO� 4FDPOE


UIF TBNF QBSUJDJQBOU DBO CF SFGFSSFE UP VTJOH FYQSFTTJPOT PG EJGGFSJOH HSBOVMBSJUZ� %FQFOE�
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ORDER WAIT EAT

- place an order with the waiter
- tell the waiter what you want
- order steak
- …

- wait for your food
- wait for the waiter to 
bring your food
- …

- enjoy a nicely made steak
- eat your food
- start eating
- …

'JHVSF ���� 3FQSFTFOUJOH FWFOUT BT QBSBQISBTF TFUT�

JOH PO UIF OBSSBUJPO
 UIF ӣӬӬӡ QBSUJDJQBOU DBO CF SFGFSSFE UP BT GPPE
 CFFG
 UBTUZ BOE KVJDZ GJMMFU

BOE TP GPSUI�

&WFOU 4USVDUVSF BOE 5FNQPSBM 0SEFS� 4DSJQU FWFOUT BSF UFNQPSBMMZ PSEFSFE� 'PS FYBNQMF


ӢӞӱ UZQJDBMMZ DPNFT BGUFS ӴӞӦӱ
 BOE JT GPMMPXFE CZ ӭӞӶ� 5P JMMVTUSBUF UIJT UFNQPSBM PSEFSJOH

JOGPSNBUJPO
 TDSJQUT DBO CF QPSUSBZFE BT EJSFDUFE HSBQIT
 BT TIPXO JO 'JHVSF ���� ҲF WFSUJDFT

TUBOE GPS TDSJQU FWFOUT
 UIF EJSFDUFE FEHFT TIPX UIF UZQJDBM UFNQPSBM PSEFSJOH PG UIF FWFOUT�

*U JT BTTVNFE UIBU TDSJQUT IBWF B QBSUJBM PSEFSJOH 	3FHOFSJ
 ����

 SBUIFS UIBO B TUSJDU UFNQPSBM

PSEFSJOH TUSVDUVSF� $POTJEFS UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDFOBSJP� 6TVBMMZ
 ӭӞӶ DPNFT BGUFS

ӢӞӱ
 CVU JU JT BMTP QPTTJCMF UIBU ӭӞӶ QSFDFEFT ӢӞӱ
 GPS FYBNQMF JO B GBTU GPPE SFTUBVSBOU� "MTP


UIFSF BSF FWFOUT UIBU BSF PQUJPOBM JO B TDSJQU TDFOBSJP
 TVDI BT ӤӦӳӢ Ӟ ӱӦӭ
 BOE TPNF FWFOUT

DBO CF BMUFSOBUJWFT UP PUIFST
 TVDI BT ӴӞөӨ ӱӬ ӯӢӰӱӞӲӯӞӫӱ BOE ӡӯӦӳӢ ӱӬ ӯӢӰӱӞӲӯӞӫӱ�

8IJMF UIF UFNQPSBM PSEFS PG FWFOUT XJMM CF BEESFTTFE JO UIJT EJTTFSUBUJPO
 UIFSF BSF TDSJQU

SFQSFTFOUBUJPOT UIBU BEEJUJPOBMMZ FODPEF PUIFS SFMFWBOU UZQFT PG SFMBUJPOBM JOGPSNBUJPO OPU

DPWFSFE JO UIJT XPSL� "O FYBNQMF JT DBVTBMJUZ� ҲF FWFOU ӢӞӱ JT POMZ QMBVTJCMF JG UIF HVFTU

IBT SFDFJWFE IJT PS IFS GPPE
 BOE ӤӢӱ ӰӢӞӱӢӡ DBO POMZ UBLF QMBDF
 JG UIF SFTUBVSBOU XBT FOUFSFE

CFGPSF� $BVTBMJUZ JT VTVBMMZ FODPEFE CZ NFBOT PG QSF� BOE QPTU DPOEJUJPOT 	"SOPME
 ����
�

1SFDPOEJUJPOT BSF DPOEJUJPOT UIBU OFFE UP CF GVMGJMMFE JO PSEFS GPS BO FWFOU UP IBQQFO� "

QSFDPOEJUJPO PG UIF ӢӞӱ FWFOU JT UIBU UIF GPPE XBT CSPVHIU UP UIF UBCMF� " QPTUDPOEJUJPO

EFGJOFT B TUBUF PG UIF XPSME BGUFS BO FWFOU JT FYFDVUFE� " QPTUDPOEJUJPO UP ӢӞӱ JT GPS FYBNQMF

UIBU UIF GPPE JT HPOF�

3FQSFTFOUJOH 4DSJQUT� ҲFSF IBWF CFFO TFWFSBM FGGPSUT UP SFQSFTFOU TDSJQU LOPXMFEHF JO DPN�

QVUBUJPOBM MJOHVJTUJDT SFTFBSDI� *O UIJT UIFTJT
 XF XJMM GPMMPX 3FHOFSJ FU BM� 	����
 BOE SFQ�
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/BNF $PNNFSDF@1BZ

'SBNF &MFNFOUT

#VZFS

(PPET

.POFZ

3BUF

4FMMFS

1SFEJDBUFT

EJTCVSTF�W
 EJTCVSTFNFOU�O

QBZ�W
 QBZFS�O
 QBZNFOU�O

TIFMM PVU�W

'JHVSF ���� ҲF $PNNFSDF@1BZ GSBNF
 GSPN 'SBNF/FU 	3VQQFOIPGFS FU BM�
 ����


SFTFOU TDSJQUT JO UFSNT PG QBSBQISBTF TFUT� )FSF
 FBDI TDSJQU FWFOU JT SFQSFTFOUFE BT B TFU PG

TIPSU
 UFMFHSBN�TUZMF QISBTFT UIBU EFTDSJCF UIF FWFOU JO TJNQMF XPSET� 'JHVSF ��� TIPXT

QBSBQISBTF TFUT GPS TPNF FWFOUT JO UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU� 1BSBMMFM UP FWFOUT
 QBS�

UJDJQBOU UZQFT BSF SFQSFTFOUFE BT TFUT PG OPVO QISBTFT EFTDSJCJOH UIF SFTQFDUJWF UZQF� 4VDI

QBSBQISBTF TFUT QSPWJEF JNQPSUBOU MJOHVJTUJD SFBMJ[BUJPO WBSJBOUT PG CPUI QBSUJDJQBOUT BOE

FWFOUT
 XIJDI DBO CF VUJMJ[FE JO BQQMJDBUJPOT UIBU SFRVJSF TDSJQU�CBTFE JOGFSFODF� 8F XJMM

FMBCPSBUF PO QBSBQISBTF TFUT BOE PUIFS TDSJQU SFQSFTFOUBUJPOT JO $IBQUFS ��

����� 4DSJQUT BOE 'SBNFT

ҲF UIFPSZ PG 'SBNF 4FNBOUJDT 	'JMMNPSF
 ����
 JT SFMBUFE UP TDSJQU LOPXMFEHF� ҲF GSBNF

TFNBOUJD UIFPSZ BTTVNFT UIBU B TJOHMF XPSE DBOOPU CF VOEFSTUPPE XJUIPVU LOPXJOH BCPVU

TFNBOUJD DPODFQUT UIBU BSF SFMBUFE UP UIF XPSE� "MM UIF DPODFQUT UIBU BSF SFRVJSFE UP VOEFS�

TUBOE UIF GVMM NFBOJOH PG B XPSE BSF PSHBOJ[FE JO TP�DBMMFE GSBNFT�

"O FYBNQMF JT UIF WFSC QBZ� 'SBNF TFNBOUJDT EFGJOFT UIBU JO PSEFS UP VOEFSTUBOE UIF NFBO�

JOH PG UIF XPSE QBZ
 POF OFFET UIF LOPXMFEHF UIBU UIFSF JT GPS FYBNQMF BO PCKFDU UIBU JT QBJE

GPS
 B QFSTPO UIBU QBZT
 BOE B NFBOT PG QBZNFOU� ҲFTF DPODFQUT
 BMTP SFGFSSFE UP BT SPMFT


BSF QBSU PG UIF GSBNF UIBU JT BTTPDJBUFE XJUI UIF WFSC QBZ� 'JHVSF ��� TIPXT UIF GSBNF UIBU JT

BTTPDJBUFE XJUI QBZ
 $PNNFSDF@1BZ
 UBLFO GSPN 'SBNF/FU 	3VQQFOIPGFS FU BM�
 ����

 B MBSHF

EBUBCBTF PG DPNNPO GSBNFT GPS &OHMJTI� ҲF FYBNQMF MJTUT BMM SPMFT UIBU BSF BTTPDJBUFE XJUI
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Andrea paid for her steak.

Bu
ye
r

Pr
ed
ica
te

Go
od
s

Andrea paid for her steak.

GU
ES
T

PA
Y

FO
OD

'JHVSF ���� 'SBNF BOBMZTJT 	MFGU
 BOE 4DSJQU BOBMZTJT 	SJHIU
�

UIF GSBNF 	SFGFSSFE UP BT 'SBNF &MFNFOUT JO 'SBNF/FU
� *O UIF $PNNFSDF@1BZ GSBNF
 UIFSF JT

GPS FYBNQMF B (PPET SPMF
 J�F� UIF UIJOH UIBU JT CPVHIU CZ UIF #VZFS GSPN UIF 4FMMFS�

'SBNF/FU BMTP MJTUT QSFEJDBUFT
 XIJDI BSF GSBNF�FWPLJOH FMFNFOUT
 J�F� UIF WFSCT PS OPVOT

UIBU BDUJWBUF B GSBNF� *O UIF FYBNQMF
 WFSCT MJLF QBZ PS EJTCVSTF BSF MJTUFE BT XPSET UIBU

FWPLF UIF$PNNFSDF@1BZ GSBNF� ҲJT JOGPSNBUJPO DBO CF VTFE UP JEFOUJGZ UIFNPTU QSPNJOFOU

GSBNF�FWPLJOH FMFNFOUT JO B UFYU�

4JODF GSBNFT VTVBMMZ EFTDSJCF TJOHMF BDUJPOT
 UIFZ BSF TJNJMBS UP TDSJQU FWFOUT� " WFSC UIBU

FWPLFT UIF $PNNFSDF@1BZ GSBNF DBO JOTUBOUJBUF UIF ӭӞӶ FWFOU PG UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ

TDSJQU
 BT TIPXO JO 'JHVSF ���� ҲF OPVOT UIBU GJMM UIF GSBNF SPMFT DPSSFTQPOE UP JOTUBODFT PG

TDSJQU QBSUJDJQBOUT� "OESFB GJMMT UIF #VZFS SPMF JO UIF GSBNF BOBMZTJT
 BOE JU JOTUBOUJBUFT UIF

ӤӲӢӰӱ TDSJQU QBSUJDJQBOU� *O HFOFSBM
 BO BDUJPO UIBU FYQSFTTFT B TDSJQU FWFOU FWPLFT B GSBNF

BU UIF TBNF UJNF� 1BSBMMFM UP FWFOUT
 BO FOUJUZ JO B OBSSBUJPO BCPVU TPNF FWFSZEBZ BDUJWJUZ

VTVBMMZ JOTUBOUJBUFT B TDSJQU QBSUJDJQBOU BOE GJMMT B GSBNF SPMF�

)PXFWFS
 TDSJQUT BOE GSBNFT BSF EJGGFSFOU JO TPNF JNQPSUBOU BTQFDUT�

'JSTU
 TDSJQU FWFOUT BSF BMXBZT TQFDJGJD UP B TDFOBSJP
 XIJMF GSBNFT BSF EFGJOFE JSSFTQFDUJWF

PG B UFYU HFOSF
 EPNBJO PS UPQJD� 'JHVSF ��� BMTP JMMVTUSBUFT UIJT� "OESFB JOTUBOUJBUFT UIF

ӤӲӢӰӱ QBSUJDJQBOU
 CVU POF DPVME BMTP JNBHJOF UIBU UIF TFOUFODF UBLFT QMBDF JO B OBSSBUJPO

BCPVU ӤӬӦӫӤ ӱӬ ӱӥӢ ӤӯӬӠӢӯӶ ӰӱӬӯӢ
 F�H� B TJUVBUJPO JO XIJDI TIF QBZT BU UIF HSPDFSZ TUPSF

DPVOUFS� *O UIJT DBTF
 "OESFB XPVME OPU JOTUBOUJBUF UIF ӤӲӢӰӱ QBSUJDJQBOU
 CVU UIF ӠӲӰӱӬӪӢӯ

QBSUJDJQBOU� "T GPS UIF GSBNF BOBMZTJT
 UIF FOUJUZ GJMMT UIF #VZFS TMPU GPS UIF $PNNFSDF@1BZ

GSBNF JO CPUI DBTFT�

4FDPOE
 B DFOUSBM BTQFDU PG TDSJQU LOPXMFEHF JT JOGPSNBUJPO BCPVU UIF UFNQPSBM PSEFS PG

FWFOUT
 XIJDI JT OPU FODPEFE JO GSBNFT� " TDSJQU EFTDSJCFT B XIPMF DIBJO PG BDUJPOT
 J�F� JU

JT B EJTDPVSTF�MFWFM NPEFM
 XIFSFBT B GSBNF POMZ EFTDSJCFT B TJOHMF BDUJPO� 'SBNFT DBO JO

QSJODJQMF BMTP CF PSHBOJ[FE JO B XBZ UIBU HPFT CFZPOE TJOHMF BDUJPOT� *O 'SBNF/FU GPS FYBN�
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QMF
 GSBNFT BSF MJOLFEXJUI EJGGFSFOU SFMBUJPOT 	TVDI BT JOIFSJUBODF
 B TVCTVNQUJPO SFMBUJPO
 PS

VTJOH
 XIFSF POF GSBNF JT B QSFTVQQPTJUJPO UP UIF PUIFS
� 'SBNF/FU FTQFDJBMMZ BMTP EFGJOFT

TP�DBMMFE TDFOBSJP GSBNFT
 XIJDI EFTDSJCF NPSF DPNQMFY BDUJPOT UIBU DPOTJTU PG TFWFSBM TVC�

GSBNFT� *O TPNF SFTQFDUT
 TVDI TDFOBSJP GSBNFT BSF TJNJMBS UP TDSJQUT
 TJODF UIFZ QSPWJEF

B NPSF TUSVDUVSFE SFQSFTFOUBUJPO PG GSBNF BDUJPOT UIBU UZQJDBMMZ PDDVS UPHFUIFS� )PXFWFS


UIFSF BSF OPU NBOZ TVDI GSBNFT BWBJMBCMF JO UIF 'SBNF/FU EBUBCBTF�

%VF UP UIF JOUFSSFMBUJPOT CFUXFFO GSBNF BOE TDSJQU LOPXMFEHF
 GSBNF LOPXMFEHF DBO QSP�

WJEF JNQPSUBOU JOGPSNBUJPO GPS JEFOUJGZJOH TDSJQU FWFOUT BOE QBSUJDJQBOUT
 BO BTQFDU UIBU XF

XJMM NPSF DMPTFMZ MPPL BU JO $IBQUFS ��

��� .BLJOH 4DSJQUT "DDFTTJCMF GPS /-1

	�
 1FSTPO "� Ѣ:FTUFSEBZ
 * XFOU UP UIJT OFX "SHFOUJOJBO SFTUBVSBOU UP IBWF EJOOFS� *

FOKPZFE B UBTUZ TUFBL�ѣ

1FSTPO #� Ѣ8IBU EJE ZPV QBZ ѣ

4DSJQU LOPXMFEHF FOBCMFT FWFSZEBZ DPNNVOJDBUJPO CFUXFFO QFPQMF BOE NBLFT JU IJHIMZ

FGGJDJFOU� *O &YBNQMF �
 UIF RVFTUJPO VUUFSFE CZ QFSTPO # NBLFT QFSGFDU TFOTF
 FWFO UIPVHI

QFSTPO " OFWFS NFOUJPOFE UIBU IF PS TIF QBJE� 8IJMF MFGU VONFOUJPOFE
 QFSTPO # DBO JOGFS

UIBU " PSEFSFE BOE SFDFJWFE GPPE
 BOE UIBU TIF BUF BOE QBJE CFGPSF MFBWJOH� "EEJUJPOBMMZ


# TIPVME LOPX UIBU B XBJUFS QSPCBCMZ CSPVHIU UIF GPPE
 XIJDI XBT QSFQBSFE CZ B DIFG� "

BTTVNFT B ѢDPNNPO HSPVOEѣ 	4UBMOBLFS
 ����
 XJUI UIF MJTUFOFS
 XIJDI JO UIJT DBTF DPOUBJOT

TDSJQU JOGPSNBUJPO BCPVU UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ ӰӠӢӫӞӯӦӬ� 6QPO IFBSJOH UIF GJSTU

VUUFSBODF
 # XJMM BDUJWBUF B NFOUBM SFQSFTFOUBUJPO PG UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU


XIJDI NBLFT UIF BGPSFNFOUJPOFE JOGPSNBUJPO BDDFTTJCMF�

ҲF GBDU UIBU UIJT JOGPSNBUJPO JT MFGU VONFOUJPOFE DBO CF FYQMBJOFEXJUI UIF(SJDFBO DPOWFS�

TBUJPOBM .BYJN PG 2VBOUJUZ 	(SJDF
 ����

 XIJDI TUBUFT UIBU B TQFBLFS USJFT UP CF BT JOGPSNB�

UJWF BT QPTTJCMF
 CVU KVTU BT JOGPSNBUJWF BT OFDFTTBSZ� *O UIJT DBTF
 " USJFT UP BWPJE QSPWJEJOH

VOOFDFTTBSZ EFUBJMT UIBU BSF BMSFBEZ LOPXO UP #�

4DSJQU "DRVJTJUJPO 8IJMF JOUFS�IVNBO DPNNVOJDBUJPO CFOFGJUT GSPN UIF GBDU UIBU JOGPS�

NBUJPO CBTFE PO TDSJQU LOPXMFEHF JT PGUFO MFGU JNQMJDJU
 UIJT QPTFT B DIBMMFOHF GPS UIF BVUP�
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Andrea entered the restaurant and sat down at a table near the window.

She ordered a nice sirloin steak and enjoyed it when it arrived.

'JHVSF ���� "O FYBNQMF GPS TDSJQU QBSTJOH�

NBUJD BDRVJTJUJPO PG TDSJQU LOPXMFEHF PO B MBSHF TDBMF� &YUSBDUJOH TDSJQU LOPXMFEHF GSPN

OBUVSBM UFYUT JT EJGGJDVMU
 TJODF NBOZ FWFOUT BSF NFOUJPOFE WFSZ JOGSFRVFOUMZ� 0OF QPTTJCJM�

JUZ UP DJSDVNWFOU UIJT EJGGJDVMUZ JT CZ BTLJOH DSPXE XPSLFST UP XSJUF EPXO FYQMJDJUMZ XIJDI

TUFQT BSF OFFEFE UP DPOEVDU B HJWFO FWFSZEBZ BDUJWJUZ 	DG� $IBQUFS � GPS EFUBJMT
� #BTFE PO

UIFTF DSPXETPVSDFE EBUB
 TDSJQUT DBO CF SFQSFTFOUFE BT QBSBQISBTF TFUT
 BT EFTDSJCFE BCPWF�

4DSJQU1BSTJOH " GVOEBNFOUBM QSFSFRVJTJUF UP VUJMJ[F TDSJQU LOPXMFEHF GPS OBUVSBM MBOHVBHF

VOEFSTUBOEJOH BOE JOGFSFODF PO UFYU
 JT UP BMJHO UIF FWFOUT BOE QBSUJDJQBOUT PG B TDSJQU XJUI

UIF UFYU UIBU JT UP CF QSPDFTTFE
 B UBTL BMTP LOPXO BT TDSJQU QBSTJOH
 UFYU�UP�TDSJQU NBQQJOH PS

UFYU�UP�TDSJQU BMJHONFOU�

'JHVSF ��� JMMVTUSBUFT UIF BMJHONFOU PG TDSJQU FWFOUT XJUI B TIPSU OBSSBUJWF UFYU� ҲF EPUUFE

MJOFT JOEJDBUF UIF NBQQJOH PG FWFOUT UP UIFJS JOTUBOUJBUJPOT JO UIF SFTUBVSBOU OBSSBUJPO� *G

B TZTUFN JT BCMF UP BMJHO FOKPZFE XJUI UIF ӢӞӱ FWFOU
 JU DBO ESBX JOGFSFODFT CBTFE PO TDSJQU

LOPXMFEHF PO UIF UFYU BOENPEFM FYQFDUBUJPOT BCPVU XIBU DPNFT OFYU� *U DBO BMTP JOGFS UIBU

UIF ӴӞӦӱ FWFOU UPPL QMBDF
 FWFO JG JU XBT OPU NFOUJPOFE�

4DSJQU QBSTJOH JT B OPO�USJWJBM UBTL
 BOE BO BMJHONFOU NPEFM OFFET UP CF BCMF UP DPWFS EJGGFS�

FOU QSPCMFNT BOE DIBMMFOHFT� 'JSTU
 BTNFOUJPOFE JO UIF MBTU TFDUJPO
 UIFSF BSFNBOZ EJGGFSFOU

XBZT JO XIJDI UIF TBNF FWFOU DBO CF JOTUBOUJBUFE� " TZTUFN UIBU USJFT UP BMJHO B TDSJQU XJUI

B UFYU TIPVME CF BCMF UP SFDPHOJ[F UIBU FBDI PG FBU
 FOKPZ
 BOE HVMQ EPXO BSF VTFE UP FYQSFTT

UIF TBNF UZQF PG FWFOU� ҲJT JT FTQFDJBMMZ DIBMMFOHJOH CFDBVTF PG XPSET TVDI BT FOKPZ
 XIJDI

JT OP QBSBQISBTF PG FBU PVUTJEF PG UIF TDSJQU DPOUFYU�

"MTP
 FWFOUT DBO CF EFTDSJCFE JO CPUI B NPSF BOE B MFTT FYQMJDJU XBZ� &YBNQMF � TIPXT IPX

UIF ӢӞӱ FWFOU DBO CF JOTUBOUJBUFE WFSZ FYQMJDJUMZ
 CZ NFOUJPOJOH UIF NPWFNFOU PG UIF GPSL
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Andrea was looking forward to enjoy her nice sirloin steak. 

When the waiter came, she placed an order.

'JHVSF ���� ҲF OBSSBUJWF PSEFS PG FWFOUT DBO EFWJBUF GSPN UIF PSEFS JO XIJDI UIFZ BDUVBMMZ

UPPL QMBDF�

UP UIF NPVUI BOE DIFXJOH� #PUI WFSCT UPHFUIFS EFTDSJCF UIF ӢӞӱ FWFOU�

	�
 "OESFB NPWFE UIF GPSL UP IFS NPVUI BOE DIFXFE UIPSPVHIMZ�

4FDPOE
 BOPUIFS LFZ DIBMMFOHF JO UIF BVUPNBUFE BMJHONFOU PG TDSJQUT XJUI UFYU JT UIF GBDU

UIBU UIF OBSSBUJWF PSEFS PG FWFOUT EPFTOѠU OFDFTTBSJMZ DPSSFTQPOE UP UIF PSEFS JO XIJDI UIF

FWFOUT BDUVBMMZ UBLF QMBDF� 'JHVSF ��� HJWFT BO FYBNQMF GPS UIJT� "MUIPVHI UIF ӢӞӱ FWFOU JT

NFOUJPOFE GJSTU
 JU UBLFT QMBDF POMZ BGUFS ӬӯӡӢӯ� " NPEFM UIBU MFWFSBHFT TDSJQU JOGPSNBUJPO

OFFET UP BCTUSBDU BXBZ GSPN UIF UFYUVBM PSEFS JO UIJT DBTF�

*O TPNF DBTFT
 UIF PSEFS JO XIJDI UXP FWFOUT DBO IBQQFO JT OBUVSBMMZ FYDIBOHFBCMF� &YBN�

QMFT � BOE � BSF CPUI QMBVTJCMF�

	�
 "OESFB DIFDLFE UIF NFOV UP EFDJEF PO B NBJO DPVSTF� 4IF UIFO FOKPZFE B TUFBL�

	�
 "GUFS FBUJOH IFS TUFBL
 "OESFB DIFDLFE UIF NFOV BHBJO UP DIPPTF B EFTTFSU�

ҲF FWFOU ӠӥӢӠӨӱӥӢӪӢӫӲDBOIBQQFOCPUI CFGPSF PS BGUFS ӢӞӱ
 XJUI CPUI QPTTJCJMJUJFT CFJOH

QMBVTJCMF� " NPEFM UIBU BTTVNFT B TUSJDU PSEFSJOH PG FWFOUT XJMM TUSVHHMF XJUI TVDI DBTFT�

ENTER
RESTAU
-RANT

FIND 
SEAT

GET 
SEATED

ORDER WAIT EAT PAY

Andrea ordered a steak..

ENTER
RESTAU
-RANT
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SEATED

ORDER WAIT EAT PAY

Andrea called the waiter and told him that she wanted a steak. She added that

she likes it mediúm rare.

'JHVSF ���� ҲF HSBOVMBSJUZ PG FWFOU NFOUJPOT DBO EJGGFS B MPU�
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* XFOU UP B SFTUBVSBOU XJUI NZ GSJFOE� 8F

FBDI PSEFSFE TPNFUIJOH XF MJLFE� ҲF GPPE

UPPL GPSFWFS UP BSSJWF� 8IFO JU EJE BSSJWF


UIF XBJUFS BQPMPHJ[FE GPS UIF XBJU�

" DVTUPNFS PSEFSFE B DIFFTFTUFBL GSPN B

XBJUFS XJUI "NFSJDBO DIFFTF� ҲF XBJUFS

GPSHFU UP UFMM UIF DPPL UP VTF "NFSJDBO JO�

TUFBE PG DIFEEBS� 8IFO UIF XBJUFS SFBMJ[FE

UIF NJTUBLF JU XBT UPP MBUF�

'JHVSF ���� 5XP FYBNQMF TUPSJFT GPSN UIF 30$ TUPSJFT EBUBTFU 	.PTUBGB[B EFI FU BM�
 ����
�

ҲJSE
 FWFOUT DBO CF JOTUBOUJBUFE JO EJGGFSJOH HSBOVMBSJUZ� ҲF TFOUFODFT JO 'JHVSF ��� CPUI

EFTDSJCF UIF ӬӯӡӢӯ FWFOU� 8IJMF UIF GJSTU POF DPOTJTUT KVTU PG POF XPSE
 UIF TFDPOE NFOUJPO

PG UIF FWFOU JT TQMJU VQ JOUP TFWFSBM TUFQT� DBMMJOH
 UFMMJOH BOE BEEJOH� ҲF QSPCMFN IFSF JT UIBU

UIF HSBOVMBSJUZ PG JOTUBOUJBUJPOT PG UIF TBNF FWFOU NBZ EJGGFS
 J�F� TFWFSBM TNBMMFS TUFQT DBO

NBLF VQ POF FWFOU JO B UFYU� " TDSJQU SFQSFTFOUBUJPO USJFT UP TJNQMJGZ
 CZ KVTU BTTVNJOH UIBU

UIFSF JT POMZ POF ӬӯӡӢӯ FWFOU� 4VDI DBTFT BSF EJGGJDVMU UP QSPDFTT� ҲF HSBOVMBSJUZ PG FWFOU

FYQSFTTJPOT JO B UFYU DBO EJGGFS GSPN UIF FWFOU SFQSFTFOUBUJPO PG UIF TDSJQU�

*O NBOZ DBTFT
 JU JT BMTP EJGGJDVMU UP UFMM JG B WFSC JO B UFYU JOTUBOUJBUFT BO FWFOU PG B HJWFO

TDSJQU BU BMM� *O &YBNQMFT � BOE ��
 UIF WFSC FOKPZ JT VTFE JO EJGGFSFOU DPOUFYUT� *O UIF GJSTU

DBTF
 JU EFTDSJCFT BO JOTUBODF PG UIF ӢӞӱ FWFOU� *O UIF TFDPOE DBTF
 UIF WFSC EPFT OPU EFTDSJCF

B TDSJQU FWFOU
 TJODF FOKPZJOH UIF XFBUIFS JT OPU B QBSU PG UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU�

'PS B NPEFM
 UIJT DBTF JT DSJUJDBM
 TJODF UIF FYBDU TBNF WFSC JT VTFE�

	�
 "OESFB XFOU UP UIF SFTUBVSBOU� 4IF TBU EPXO BOE FOKPZFE B OJDF TUFBL�

	��
 "OESFB XFOU UP UIF SFTUBVSBOU� 4IF TBU EPXO BOE FOKPZFE UIF OJDF XFBUIFS�

"TJEF GSPN EJGGJDVMUJFT JO SFDPHOJ[JOH FWFOUT
 UIFSF BSF TPNF NPSF HFOFSBM DIBMMFOHFT GPS

MFWFSBHJOH TDSJQU LOPXMFEHF GPS MBOHVBHF QSPDFTTJOH UIBU HP CFZPOE UIF TDPQF PG UIJT UIFTJT

BOE UIBU XJMM CF NFOUJPOFE POMZ CSJFGMZ IFSF�

'PS FYBNQMF
 UIFSF BSF NBOZ XBZT JO XIJDI TDSJQU LOPXMFEHF DBO CF BDUJWBUFE PS FWPLFE�

'JHVSF ��� TIPXT UIF CFHJOOJOH PG UXP FYBNQMF TUPSJFT GSPN UIF 30$ TUPSJFT EBUB TFU 	.PT�

UBGB[B EFI FU BM�
 ����
� ҲJT EBUB TFU DPOUBJOT ���
��� DSPXETPVSDFE OBSSBUJWF TUPSJFT PG �

TFOUFODFT FBDI UIBU UBML BCPVU BSCJUSBSZ FWFSZEBZ BDUJWJUJFT� #PUI TUPSJFT JO UIF FYBNQMF UBML

BCPVU B SFTUBVSBOU WJTJU
 TP UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDSJQU JT BDUJWBUFE� *O UIF MFGU TUPSZ


UIJT IBQQFOT WFSZ FYQMJDJUMZ
 VTJOH UIF QISBTF * XFOU UP B SFTUBVSBOU� *O UIF TFDPOE DBTF IPXFWFS
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-BTU OJHIU .JDIBFM BOE * XFOU UP UIF MPWFMZ %S .FHѠT GPS EJOOFS � 	���
 "T BMXBZT XIFO

JOWJUFE UP EJOOFS PS MVODI PS KVTU BOZXIFSF UIBU * IBWF UIF PQQPSUVOJUZ * TUVDL NZ IBOE

VQ WPMVOUFFSFE EFTTFSU 
 BOPUIFS DIBODF UP UFTU UIF OFX PWFO � * USJFE PVU UIJT VQTJEF EPXO

DBLF GSPN#JMM (SBOHFST
 4JNQMZ #JMM� "T * IBWFNFOUJPOFE CFGPSF 
 * MPWF QMVNT BN BMXBZT

USZJOH PVU OFX SFDJQFT GFBUVSJOH UIFN XIFO UIFZ BSF JO TFBTPO � * EJEOѠU SFBE UIF SFDJQF

QSPQFSMZ TP XBT TVSQSJTFE XIFO * DBNF UP NBLF JU UIBU JU XBT BDUVBMMZ DPPLFE NVDI JO

UIF TBNF XBZ BT B UBSUF UBSUJO 
 JF NBLJOH B DBSBNFM XJUI UIF GSVJU JO B GSZJOH QBO GJSTU 


UIFO QPVSJOH PWFS UIF DBLF NJYUVSF CBLJOH JO UIF GSZ QBO JO UIF PWFO CFGPSF UVSOJOH PVU

POUP B TFSWJOH QMBUF 
 UIF EJGGFSFODF CFJOH UIBU JU XBT B DBLF NJYUVSF OPU QBTUSZ � 	���
 "T

* NBEF UIJT WFSZ FBSMZ JO UIF NPSOJOH XIFO .JTT $IMPF XBT TMFFQJOH * DPVMEOѠU TFSWF IPU

PVU PG UIF PWFO BT TVHHFTUFE 
 JOTUFBE TFSWJOH BU SPPN UFNQ XJUI TPNF EPVCMF DSFBN �

&WFSZPOF IBE � CJH IFMQJOHT XIJDI * UIJOL XBT B QSFUUZ HPPE JOEJDBUJPO UIBU JU XBT B IJU 


UIF SFDJQF JT EFGJOJUFMZ B SFQFBUFS� "T BMXBZT
 #JMM EJEOѠU MFU NF EPXO XJUI UIJT DBLF 
 TPGU

DPPLFE QMVNT 
 TVHBSZ DBSBNFM PO UIF UPQ XJUI B CFBVUJGVM NPJTU DBLF VOEFSOFBUI NNN

PG DPVSTF * XPLF VQXJTIJOH * IBEOѠU MFGU UIF SFTU PG UIF DBLFXJUI.FHBO 
 UIPVHINZ CPEZ

JT UIBOLJOH NF � 	���


'JHVSF ����� "O FYBNQMF TUPSZ GSPN UIF 4QJOO�S EBUB TFU 	#VSUPO FU BM�
 ����
 UIBU UBMLT BCPVU

UIF ӥӞӳӦӫӤ ӡӦӫӫӢӯ TDFOBSJP 	JO CMVF

 BT XFMM BT ӟӞӨӦӫӤ Ӟ ӠӞӨӢ 	JO HSFFO
�

UIF SFTUBVSBOU JT OPU NFOUJPOFE PODF
 CVU UIF TUPSZ TUBSUT SJHIU BXBZ XJUI B NFOUJPO PG UIF

TDSJQU FWFOU ӬӯӡӢӯ� " UFYU VOEFSTUBOEJOH NPEFM UIBU USJFT UP BDDFTT TDSJQU LOPXMFEHF OFFET

UP CF BCMF UP SFDPHOJ[F CPUI LJOET PG TDSJQU FWPDBUJPO�

"OPUIFS DIBSBDUFSJTUJD PG TDSJQU LOPXMFEHF UIBU NBLFT JU EJGGJDVMU UP VTF JO MBOHVBHF QSPDFTT�

JOH JT UIF GBDU UIBU JO NPTU OBSSBUJPOT
 TFWFSBM TDSJQUT BSF JOUFSUXJOFE� 'JHVSF ���� TIPXT B

GSBHNFOU PG B TUPSZ GSPN UIF 4QJOO�S CMPH TUPSZ DPSQVT 	#VSUPO FU BM�
 ����

 B MBSHF DPMMFD�

UJPO PG CMPH QPTUT DSBXMFE GPSN UIF XFC� "T DBO CF TFFO
 UIF TUPSZ TUBSUT PVU XJUI B ӥӞӳӦӫӤ

ӡӦӫӫӢӯ TDFOBSJP 	JO CMVF

 EFWJBUJOH UP B OBSSBUJPO BCPVU ӟӞӨӦӫӤ Ӟ ӠӞӨӢ 	JO HSFFO

 POMZ UP

HFU CBDL UP ӥӞӳӦӫӤ ӡӦӫӫӢӯ� ҲF GBDU UIBU PGUFO
 TFWFSBM TDSJQUT BSF BDUJWBUFE UISPVHIPVU B

UFYU
 NBLFT UIF BVUPNBUFE BMJHONFOU PG TDSJQUT XJUI UIF UFYU EJGGJDVMU� " NPSF FMBCPSBUF

FYBNQMF DBO CF GPVOE JO $IBQUFS ��
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��� 1PTTJCMF *NQBDU PG 4DSJQU ,OPXMFEHF

4DSJQU LOPXMFEHF JT B GVOEBNFOUBM QSFSFRVJTJUF GPS IVNBO OBUVSBM MBOHVBHF VOEFSTUBOEJOH�

$POTFRVFOUMZ
 UIFSF BSF BMTP OVNFSPVT /-1 QSPCMFNT BOE BQQMJDBUJPOT UIBU XPVME HSFBUMZ

CFOFGJU GSPN UIF BWBJMBCJMJUZ PG TDSJQU LOPXMFEHF�

2VFTUJPO "OTXFSJOH

5FYU VOEFSTUBOEJOH NPEFMT TIPVME JO HFOFSBM CFOFGJU B MPU GSPN UIF JODPSQPSBUJPO PG CBDL�

HSPVOE LOPXMFEHF JO UIF GPSN PG TDSJQUT� 0OF WFSZ QSPNJOFOU BQQMJDBUJPO GPS UFYU VOEFS�

TUBOEJOH NPEFMT JT RVFTUJPO BOTXFSJOH 	2"
� ҲF JEFB JT TJNQMF� (JWFO B UFYU PS B EBUBCBTF


B TZTUFN IBT UP GJOE UIF DPSSFDU BOTXFS UP B RVFTUJPO� *O SFDFOU ZFBST
 2" IBT CFDPNF B

QSPNJOFOU BQQMJDBUJPO JO /-1 CFDBVTF PG UIF BWBJMBCJMJUZ PG UIF BGPSFNFOUJPOFE QFSTPOBM

BTTJTUBOUT
 TVDI BT 4JSJ PS (PPHMF "TTJTUBOU
 XIPTF NBJO QVSQPTF JT UP BOTXFS RVFTUJPOT QPTFE

CZ B VTFS� ҲFSF BSF WBSJPVT UZQFT PG 2" UBTLT� 'PS FYBNQMF PQFO 2"
 JO XIJDI UIF BOTXFS

OFFET UP CF GPVOE GSPN B MBSHF EBUBCBTF
 POUPMPHZ
 PS UIF XFC
 BOE SFBEJOH DPNQSFIFOTJPO

� CBTFE 2" 	BMTP SFGFSSFE UP BT NBDIJOF DPNQSFIFOTJPO

 JO XIJDI B TZTUFN OFFET UP SFBE B UFYU

BOE GJOE UIF BOTXFS JO UIF UFYU��

.PTU DVSSFOU2" TZTUFNT VUJMJ[F DPNQMFY BSDIJUFDUVSFT GPS SFBEJOH UIF UFYU
 BOE GJOEJOH DPO�

OFDUJPOT CFUXFFO UFYU�LOPXMFEHF CBTF
 RVFTUJPO BOE BOTXFST� )PXFWFS
 UIFSF BSF POMZ GFX

BUUFNQUT UP JODPSQPSBUF FYUFSOBM LOPXMFEHF� 0OF OPUBCMF FYDFQUJPO JT :BOH BOE .JUDIFMM

	����

 XIP VTF 8PSE/FU� 	.JMMFS
 ����
 BOE /&--�� 	$BSMTPO FU BM�
 ����� .JUDIFMM FU BM�


����
 ����
 UP FNCFE LOPXMFEHF HSBQI USJQMFT BOE FOIBODF UIF UFYU SFQSFTFOUBUJPO XJUI

UIFN� ҲF LOPXMFEHF UIBU JT VTFE IFSF JT QVSFMZ TFNBOUJD 	8PSE/FU
 PS GBDUVBM 	/&--
�

	��
 *U XBT B MPOH EBZ BU XPSL BOE * EFDJEFE UP TUPQ BU UIF HZN CFGPSF HPJOH IPNF� * SBO

PO UIF USFBENJMM BOE MJGUFE TPNF XFJHIUT� 0ODF * XBT EPOF XPSLJOH PVU
 * XFOU JO

UIF MPDLFS SPPN BOE TUSJQQFE EPXO BOE XSBQQFE NZTFMG JO B UPXFM� * XFOU JOUP UIF
�'PS B OJDF PWFSWJFX T� )JSTDINBO BOE(BJ[BVTLBT 	����
 PSIUUQ���NBUU�HBSEOFS�HJUIVC�JP�

QBQFS�UIPVHIUT������������SFBEJOH�DPNQSFIFOTJPO�TVSWFZ�IUNM
�IUUQT���XPSEOFU�QSJODFUPO�FEV�

��IUUQ���SUX�NM�DNV�FEV�SUX�LCCSPXTFS�

http://matt-gardner.github.io/paper-thoughts/2016/12/08/reading-comprehension-survey.html
http://matt-gardner.github.io/paper-thoughts/2016/12/08/reading-comprehension-survey.html
https://wordnet.princeton.edu/
http://rtw.ml.cmu.edu/rtw/kbbrowser/
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TBVOB BOE UVSOFE PO UIF IFBU� * MFU JU HFU OJDF BOE TUFBNZ� * TBU EPXO BOE SFMBYFE� *

TUBZFE JO UIFSF GPS POMZ BCPVU UFO NJOVUFT CFDBVTF JU XBT TP IPU BOE TUFBNZ�

2�� 8IFSF EJE UIFZ TJU JOTJEF UIF TBVOB 

B� 0O UIF GMPPS� C� 0O B CFODI�

" NVMUJQMF�DIPJDF 2" FYBNQMF GSPN .$4DSJQU 	T� $IBQUFS �

 B SFBEJOH DPNQSFIFOTJPO DPS�

QVT XJUI B GPDVT PO DPNNPOTFOTF SFBTPOJOH
 UIBU NJHIU CFOFGJU GSPN UIF BQQMJDBUJPO PG

TDSJQU LOPXMFEHF
 JT HJWFO JO &YBNQMF ��� )FSF
 B IVNBO DBO GJOE UIF BOTXFS UP UIF RVFTUJPO

FBTJMZ� 6TVBMMZ
 QFPQMF TJU PO CFODIFT JOTJEF B TBVOB
 BOE OPU PO UIF GMPPS� ҲJT JOGPSNBUJPO

JT TVCTVNFE CZ TDSJQU LOPXMFEHF BCPVU ӤӬӦӫӤ ӱӬ Ӟ ӰӞӲӫӞ
 CVU OPU NFOUJPOFE JO UIF UFYU�

2VFTUJPO BOTXFSJOH BOE
 NPSF TQFDJGJDBMMZ
 NBDIJOF DPNQSFIFOTJPO BSF B DFOUSBM GPDVT PG

UIJT EJTTFSUBUJPO 	T� 1BSU *** PG UIF UIFTJT
�

3FDPHOJ[JOH 5FYUVBM &OUBJMNFOU

5FYUVBM &OUBJMNFOU JT EFGJOFE BT B EJSFDUFE SFMBUJPO CFUXFFO B QBJS PG TUBUFNFOUT
 VTVBMMZ

DBMMFE UFYU 	U
 BOE IZQPUIFTJT 	I
� ѢU FOUBJMT I JG
 UZQJDBMMZ
 B IVNBO SFBEJOH U XPVME JOGFS UIBU I

JT NPTU MJLFMZ USVF�ѣ 	%BHBO FU BM�
 ����
ҲF UBTL PG 3FDPHOJ[JOH 5FYUVBM &OUBJMNFOU 	35&
 JT

UP EFDJEF
 HJWFO B UFYU�IZQPUIFTJT QBJS
 XIFUIFS UIF UFYU FOUBJMT UIF IZQPUIFTJT
 DPOUSBEJDUT JU


PS XIFUIFS UIFZ BSF JOEFQFOEFOU PG FBDI PUIFS���� 4JNJMBS UP 2"
 35& JT B TUSBJHIUGPSXBSE

BQQMJDBUJPO GPS UFYU VOEFSTUBOEJOH NPEFMT BOE UIVT BO JOUFSFTUJOH BSFB GPS UIF BQQMJDBUJPO

PG TDSJQU LOPXMFEHF�

ҲF 4UBOGPSE /BUVSBM -BOHVBHF *OGFSFODF EBUB 	#PXNBO FU BM�
 ����
 JT UIF MBSHFTU EBUBTFU

GPS 35&� "O FYBNQMF GSPN UIF EBUB TFU GPS BO FOUBJMNFOU QBJS UIBU TIPXT IPX 35& DPVME

CFOFGJU GSPN TDSJQU LOPXMFEHF GSPN UIFTF EBUB JT HJWFO JO ���

	��
 5FYU� " NBO XFBSJOH B CMVF BOE XIJUF QMBJE TIJSU JT TJUUJOH BU BO PVUEPPS SFTUBVSBOU

UBCMF
 MPPLJOH BU B NFOV XIJMF B XBJUFS XBJUT UP UBLF IJT PSEFS�

)ZQPUIFTJT� ҲF NBO JT EFDJEJOH XIBU UP PSEFS�
��/PUF UIBU UIFSF BSF BMTP NVMUJQMF PUIFS GMBWPVST PG 35& XJUI EJGGFSJOH EFHSFFT PG FOUBJMNFOU SFMBUJPOT�

1BSUJBM FOUBJMNFOU
 SFWFSTF FOUBJMNFOU
 FUD�
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0ӯӡӢӯ JT OPU DPOUBJOFE JO UIF UFYU
 CVU B WBMJE FWFOU JO UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDFOBSJP�

"MTP
 TDSJQU LOPXMFEHF XPVME JNQMZ UIBU өӬӬӨ Ӟӱ Ӟ ӪӢӫӲ JT VTVBMMZ GPMMPXFE UFNQPSBMMZ CZ

ӡӢӠӦӡӢ ӴӥӞӱ ӱӬ ӬӯӡӢӯ
 XIJDI DPVME IFMQ JO SFDPHOJ[JOH UIF FOUBJMNFOU CFUXFFO UFYU BOE

IZQPUIFTJT�

$PSFGFSFODF 3FTPMVUJPO

" DPSFGFSFODF SFTPMVUJPO TZTUFN USJFT UP JEFOUJGZ BMM FYQSFTTJPOT JO B UFYU UIBU SFGFS UP UIF

TBNF FOUJUZ� 4DSJQU LOPXMFEHF QSPWJEFT JNQPSUBOU JOGPSNBUJPO UIBU DBO CF MFWFSBHFE GPS

DPSFGFSFODF SFTPMVUJPO�

First I moved my soap and shampoo down to the side of the 

tub instead of on their normal shower shelf , then started the water running. 

Once I got it hot, but not too hot, I closed the drain so the tub would start to fill up .

'JHVSF ����� 4DSJQU LOPXMFEHF DBO JNQSPWF DPSFGFSFODF SFTPMVUJPO TZTUFNT�

ҲF UFYU JO 'JHVSF ���� JT UBLFO GSPN UIF *O4DSJQU DPSQVT 	T� $IBQUFS �
 BOE JMMVTUSBUFT UIF

JEFB� 8IFO SVOOJOH UIF 4UBOGPSE $PSF/-1 DPSFGFSFODF SFTPMVUJPO TZTUFN�� PO UIF UXP TFO�

UFODFT
 UIF TZTUFN JEFOUJGJFT NZ TPBQ BT BOUFDFEFOU PG JU
 XIJDI JT OPU DPSSFDU� *G UIF NPEFM

IBE BDDFTT UP TDSJQU LOPXMFEHF
 UIJT XPVME IFMQ UP GJOE UIBU JO UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ TDSJQU
 UIF

XBUFS JT VTVBMMZ IFBUFE VQ SBUIFS UIBO UIF TPBQ
 XIJDI XPVME JO UVSO IFMQ UP GJOE UIF DPSSFDU

BOUFDFEFOU�

4DSJQU LOPXMFEHF IBT CFFO TVDDFTTGVMMZ VTFE UP QSFEJDU VQDPNJOH EJTDPVSTF SFGFSFOUT
 B UBTL

UIBU JT IJHIMZ SFMBUFE UP DPSFGFSFODF SFTPMVUJPO� .PEJ FU BM� 	����
 TIPX UIBU B EJTDPVSTF

SFGFSFOU QSFEJDUJPO NPEFM DBO CF JNQSPWFE XJUI TDSJQU�CBTFE GFBUVSFT�

��IUUQT���DPSFOMQ�SVO�
 $PSF/-1 WFSTJPO �����
 BT UFTUFE PO +VO ��
 ����

https://corenlp.run/
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5FYU (FOFSBUJPO

* EFDJEFE UP HP UP UIF HSPDFSZ TUPSF BOE HFU JO NZ DBS BOE ESJWF UP UIF TIPQ BOE HFU B MJTU

PG UIJOHT UIBU * OFFE UP CVZ� * QVU NZ HSPDFSJFT JO UIF DBSU
 BOE UIFO UP UPPL NZ DBSU UP

6/, XIFSF * XPVME HFU UIF JUFNT PO UIF MJTU�

'JHVSF ����� "O FYBNQMF HFOFSBUFE TUPSZ GSPN 4ILBE[LP 	����
�

*O UIF BSFB PG OBSSBUJWF TUPSZ HFOFSBUJPO
 TDSJQU LOPXMFEHF IBT B NBKPS JNQBDU� #BTFE PO

TDSJQU EBUB
 DPIFSFOU OBSSBUJWF UFYUT DBO CF HFOFSBUFE� 'JHVSF ���� TIPXT B OBSSBUJWF TUPSZ

GSPN 4ILBE[LP 	����
 UIBU JT HFOFSBUFE CBTFE PO TDSJQU EBUB POMZ�

ҲF FYBNQMF JMMVTUSBUFT UIBU UIF UBTL JT GFBTJCMF
 CVU JU BMTP TIPXT UIBU UIFSF JT TQBDF GPS JN�

QSPWFNFOU� ҲFSF JT B TNBMM JODPOTJTUFODZ JO UIF QMPU� ҲF TIPQQJOH DBSU JT NFOUJPOFE
 BM�

UIPVHI JU XBT OFWFS UBLFO GSPN UIF QBSLJOH TQPU� $BVTBM TDSJQU JOGPSNBUJPOXPVME IFMQ IFSF


B TIPQQJOH DBSU OFFET UP CF UBLFO CFGPSF ZPV DBO QVU UIF CPVHIU TUVGG JOUP JU�

��� 5IFTJT 4USVDUVSF

*O UIJT TFDUJPO
 XF QSPWJEF BO PWFSWJFX PG UIF TUSVDUVSF PG UIJT EJTTFSUBUJPO�

1BSU *� *OUSPEVDUJPO BOE #BDLHSPVOE

*O 1BSU * PG UIJT UIFTJT XF QSPWJEF CBTJD CBDLHSPVOE GPS UIF UPQJDT DPWFSFE JO UIJT UIFTJT� *O

$IBQUFS �
 XF HJWF B HFOFSBM JOUSPEVDUJPO BOE NPUJWBUJPO GPS UIF JEFB PG BMJHOJOH TDSJQUT

XJUI OBSSBUJWF UFYUT BOE IJHIMJHIU TPNF PG UIF DIBMMFOHFT� 8F BMTP DPWFS /-1 BQQMJDBUJPOT

UIBU DPVME CFOFGJU GSPN UIF JODMVTJPO PG TDSJQU LOPXMFEHF�

*O $IBQUFS �
 XF QSFTFOU SFDFOU FGGPSUT PO MFBSOJOH BOE SFQSFTFOUJOH TDSJQU LOPXMFEHF� 8F

QSFTFOU NPEFMT UIBU SFQSFTFOU TDSJQUT BT QBSBQISBTF TFUT BOE TPNF BMUFSOBUJWFT UP UIJT SFQSF�

TFOUBUJPO� 8F EJTDVTT EJGGFSFODFT BOE DPNNPOBMJUJFT PG UIF SFQSFTFOUBUJPOT BOE HJWF B CSJFG

TVNNBSZ PG FGGPSUT GPS SFQSFTFOUJOH PUIFS LJOET PG DPNNPOTFOTF LOPXMFEHF�

1BSU **� *EFOUJGZJOH 4DSJQUT JO /BUVSBM 5FYUT

1BSU ** PG UIJT UIFTJT QSFTFOUT EBUB DPMMFDUJPO BOE BOOPUBUJPOT FGGPSUT
 BTXFMM BTNPEFMT GPS UIF
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UBTL PG NBQQJOH TDSJQUT UP UFYUT
 XIJDI JT B DFOUSBM QSFSFRVJTJUF GPS NBLJOH TDSJQU LOPXMFEHF

BWBJMBCMF JO /-1 BQQMJDBUJPOT BOE B QJWPUBM UPQJD PG UIJT EJTTFSUBUJPO�

*O $IBQUFS �
 XF GJSTU JOUSPEVDF BOE NPUJWBUF UIF UBTL PG TDSJQU QBSTJOH
 JO XIJDI TDSJQU FWFOUT

BSF BMJHOFE XJUI FWFOU NFOUJPOT JO OBSSBUJWF UFYUT� 8F QSPWJEF BO PWFSWJFX PG UIF TJOHMF

TVC�UBTLT UIBU BSF QBSU PG TDSJQU QBSTJOH
 JOWFTUJHBUF QPUFOUJBM DIBMMFOHFT BOE HJWF B TIPSU

PWFSWJFX PG SFMBUFE XPSL�

*O $IBQUFS �
 XF QSFTFOU UIF *O4DSJQU DPSQVT
 B DPMMFDUJPO PG ��� OBSSBUJWF UFYUT XJUI B GVMM

BOOPUBUJPO PG TDSJQU FWFOU BOE QBSUJDJQBOU UZQFT� ҲJT DPSQVT TFSWFT BT B HPME TUBOEBSE GPS

PVS TDSJQU QBSTJOH NPEFMT BOE BOOPUBUJPOT BOE QSPWJEFT BO VOJRVF PQQPSUVOJUZ GPS JOWFTUJ�

HBUJOH TDSJQU LOPXMFEHF JOTUBOUJBUJPOT JO OBSSBUJWF UFYUT�

$IBQUFS � EFTDSJCFT BO BOOPUBUJPO QSPKFDU UIBU XBT DPOEVDUFE PO QBJST PG FWFOU NFOUJPOT

JO *O4DSJQU BOE UIF DPSSFTQPOEJOH TDSJQU FWFOUT JO UIF %F4DSJQU DPSQVT
 B SFTPVSDF PG TDSJQU

LOPXMFEHF JO UIF GPSN PG FWFOU QBSBQISBTF TFUT� 8F BOOPUBUFE FBDI QBJS PG FWFOU NFOUJPO

BOE DPSSFTQPOEJOH FWFOU QBSBQISBTF TFU XJUI BO FOUBJMNFOU MBCFM
 JOEJDBUJOH UIF LJOE PG

TFNBOUJD JOGFSFODFT UIBU OFFET UP CF NPEFMFE UP BMJHO UIF NFOUJPO XJUI UIF FWFOU� UIJT BO�

OPUBUJPO HJWFT BO JOTJHIU PO UIF UZQFT PG TFNBOUJD SFMBUJPOT UIBU OFFE UP CFNPEFMFE JO TDSJQU

QBSTJOH�

0VS TDSJQU QBSTJOH NPEFM JT EFTDSJCFE JO $IBQUFS �� 5PHFUIFS XJUI TJNJMBSJUZ�CBTFE CBTF�

MJOFT
 XF QSFTFOU B DPOEJUJPOBM SBOEPN GJFME NPEFM XIJDI MFWFSBHFT UFNQPSBM PSEFSJOH JO�

GPSNBUJPO BCPVU TDSJQU FWFOUT GPS BMJHOJOH FWFOUNFOUJPOT JO OBSSBUJWF UFYUTXJUI FWFOU QBSB�

QISBTF DMVTUFST� 8F DPOEVDU B UIPSPVHI BOBMZTJT PG UIF SFTVMUT BOE EJTDVTT QPTTJCMF QSPCMFNT�

1BSU ***� 4DSJQU ,OPXMFEHF GPS 5FYU 6OEFSTUBOEJOH

*O 1BSU *** PG UIJT UIFTJT
 XF TIJGU UIF GPDVT UP BO FOE�UP�FOE BQQMJDBUJPO GPS FWBMVBUJOH UIF

DPOUSJCVUJPO PG TDSJQU LOPXMFEHF� 4UPSZ VOEFSTUBOEJOH BOE NBDIJOF DPNQSFIFOTJPO�

*O $IBQUFS �
 XF HJWF CBDLHSPVOE JOGPSNBUJPO PO UIF UPQJD� 4UPSZ VOEFSTUBOEJOH IBT CFFO

QSPQPTFE BT BO FWBMVBUJPO GPS TDSJQU LOPXMFEHF CFGPSF
 BOE XF QSFTFOU B SFWJFX PG FBSMZ TZT�

UFNT BOE BQQMJDBUJPOT JO UIJT BSFB� 8F BMTP QSFTFOU NBDIJOF DPNQSFIFOTJPO DPSQPSB XJUI B

GPDVT PO FWBMVBUJOH PUIFS UZQFT PG DPNNPOTFOTF LOPXMFEHF JOGFSFODFT
 BTXFMM BT PUIFS UBTLT

GPS FWBMVBUJOH DPNNPOTFOTF JOGFSFODF� 'JOBMMZ
 XF UBML BCPVU UIF NPTU DPNNPO NBDIJOF

DPNQSFIFOTJPO DPSQPSB BOE TZTUFN BSDIJUFDUVSFT 	XJUIPVU B GPDVT PO DPNNPOTFOTF�CBTFE
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JOGFSFODF
�

$IBQUFS � EFTDSJCFT UIF EBUB DPMMFDUJPO FGGPSU GPS .$4DSJQU
 B NVMUJQMF�DIPJDF NBDIJOF DPN�

QSFIFOTJPO DPSQVT XJUI B GPDVT PO DIBMMFOHJOH JOGFSFODFT CBTFE PO DPNNPOTFOTF LOPXM�

FEHF BOE
NPSF TQFDJGJDBMMZ
 TDSJQU LOPXMFEHF� 8FEFTDSJCF B OPWFM RVFTUJPO DPMMFDUJPONFUIPE

SFTVMUJOH JO DIBMMFOHJOH RVFTUJPOT BOE QSPWJEF BO FYIBVTUJWF EBUB BOBMZTJT�

&YQFSJNFOUT PO UIF EBUB BSF EFTDSJCFE JO $IBQUFS �� 8F QSPWJEF TFWFSBM CFODINBSL NPEFMT

BOE QSFTFOU UIF SFTVMUT PG B TIBSFE UBTL UIBU XBT DPOEVDUFE VTJOH .$4DSJQU� 0OF PG UIF

DFOUSBM GJOEJOHT JT UIBU DPNNPOTFOTF LOPXMFEHF JT OPU OFDFTTBSJMZ SFRVJSFE UP QFSGPSNXFMM

PO .$4DSJQU
 BOE UIBU UIF QPTTJCMF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF FTQFDJBMMZ JT SFTUSJDUFE�

8F UIVT SFWJTFE UIF EBUB DPMMFDUJPO QSPDFTT
 JO QBSUJDVMBS UIF RVFTUJPO DPMMFDUJPO
 XIJDI JT

EFTDSJCFE JO $IBQUFS ��� 8F QSFTFOU .$4DSJQU���
 B SFWJTJPO PG .$4DSJQU GPDVTFE PO TDSJQU

FWFOUT BOE QBSUJDJQBOUT UIBU BSF NFOUJPOFE JO UIF SFBEJOH UFYUT� 8F TIPX UIBU CFODINBSL

NPEFMT BT XFMM BT B TUBUF�PG�UIF BSU TZTUFN UIBU NBLFT VTF PG $PODFQU/FU 	4QFFS FU BM�
 ����


TUSVHHMF PO UIF OFXEBUB
 JO QBSUJDVMBS PO RVFTUJPOT UIBU SFRVJSF TDSJQU�CBTFE JOGFSFODF� ҲJT

JNQMJFT UIBU UIF EBUB QSPWJEF NPSF DIBMMFOHJOH UFTU DBTFT UIBU SFRVJSF NPEFMT UP NBLF VTF PG

TDSJQU LOPXMFEHF�

1BSU *7� 'VUVSF 8PSL BOE $PODMVTJPOT

1BSU *7 DPODMVEFT UIF UIFTJT� *O $IBQUFS ��
 XF UBML BCPVU QPTTJCMF JNQSPWFNFOUT PG PVS

TDSJQU QBSTJOH NPEFMT BOE EJTDVTT XBZT GPS JODPSQPSBUJOH TDSJQU LOPXMFEHF JOUP NBDIJOF

DPNQSFIFOTJPO NPEFMT� *O $IBQUFS �� XF SFDBQJUVMBUF UIF CBTJD DPOUSJCVUJPOT PG UIJT UIFTJT�

��� $POUSJCVUJPOT PG UIJT 5IFTJT

ҲJT UIFTJT JOWFTUJHBUFT IPX TDSJQU LOPXMFEHF JT JOTUBOUJBUFE JO OBSSBUJWF UFYUT CZ QSPWJEJOH

B EBUB DPMMFDUJPO PG TDSJQU�JOTUBOUJBUJOH UFYUT
 BTXFMM BT BOOPUBUJPOT PO UIF EBUB� 5P UIF TBNF

FOE
 UIJT UIFTJT QSFTFOUT UIF GJSTU TDBMBCMF TDSJQU QBSTJOHNPEFM� 'VSUIFSNPSF
 XF QSPWJEF UXP

DPSQPSB GPS UIF FOE�UP�FOE FWBMVBUJPO PG TDSJQU LOPXMFEHF JO B NBDIJOF DPNQSFIFOTJPO

TFUUJOH
 BT XFMM BT CFODINBSL FYQFSJNFOUT PO UIF EBUB� ҲF EFUBJMFE DPOUSJCVUJPOT BSF BT

GPMMPXT�
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�� ҲF *O4DSJQU DPSQVT
 UIF GJSTU DPMMFDUJPO PG OBSSBUJWF UFYUT UIBU JT GVMMZ BOOPUBUFE XJUI

TDSJQU FWFOU BOE QBSUJDJQBOU UZQF MBCFMT� KPJOU XPSL XJUI "TIVUPTI .PEJ
 5BUKBOB

"OJLJOB 4UFGBOҲBUFS BOE.BOGSFE1JOLBM� ҲFBVUIPS PG UIJT EJTTFSUBUJPO DPOUSJCVUFE

FTQFDJBMMZ EVSJOH UIF TFDPOE BOOPUBUJPO SPVOE
 XIFSF IF NPEJGJFE BOE BEBQUFE UIF

BOOPUBUJPO TDIFNBT BOE TVQFSWJTFE UIF BOOPUBUJPO QSPDFEVSF� )F BMTP DPOUSJCVUFE

TJHOJGJDBOUMZ UP XSJUF UIF QBQFS BOE DPOEVDUFE BEEJUJPOBM BOBMZTFT� 3FTVMUT PG UIJT

XPSL IBWF CFFO QVCMJTIFE JO .PEJ FU BM� 	����
� QBSUT PG UIBU QBQFS IBWF CFFO UBLFO

PWFS MJUFSBMMZ JOUP UIJT UIFTJT�

�� "O FOUBJMNFOU UZQF BOOPUBUJPOPOQBJST PG FWFOUNFOUJPOT JO *O4DSJQU BOE UIFJS SFTQFD�

UJWF QBSBQISBTF DMVTUFST JO %F4DSJQU
 XIJDI JMMVTUSBUFT UIF JNQPSUBODF PG MBSHF TDSJQU

DPMMFDUJPOT GPS TDSJQU QBSTJOH� KPJOU XPSL XJUI )BOOBI 4FJU[
 4UFGBO ҲBUFS BOE .BO�

GSFE 1JOLBM� ҲF BVUIPS PG UIJT EJTTFSUBUJPO BEWJTFE 4FJU[ JO QFSGPSNJOH BOE QMBOOJOH

UIF BOOPUBUJPO BOE DPOEVDUFE BOOPUBUJPO SFWJTJPOT BT XFMM BT BEEJUJPOBM FYQFSJNFOUT�

3FTVMUT PG UIJT XPSL IBWF CFFO QVCMJTIFE JO 0TUFSNBOO FU BM� 	����D
�

�� ҲF GJSTU TDBMBCMF TDSJQU QBSTJOH NPEFM CBTFE PO B DPOEJUJPOBM SBOEPN GJFME XIJDI

TVDDFTTGVMMZ MFWFSBHFT UFNQPSBM PSEFSJOH JOGPSNBUJPO BCPVU TDSJQU FWFOU TFRVFODFT�

KPJOU XPSL XJUI .JDIBFM 3PUI
 4UFGBO ҲBUFS BOE .BOGSFE 1JOLBM� 3FTVMUT PG UIJT

XPSL IBWF CFFO QVCMJTIFE JO 0TUFSNBOO FU BM� 	����
�

�� ҲF .$4DSJQU DPSQVT
 UIF GJSTU SFTPVSDF GPS BO FOE�UP FOE FWBMVBUJPO PG TDSJQU LOPXM�

FEHF JO B NBDIJOF DPNQSFIFOTJPO TFUUJOH
 BT XFMM BT B SBOHF PG CFODINBSL NPEFMT�

KPJOU XPSL XJUI "TIVUPTI .PEJ
 .JDIBFM 3PUI
 4UFGBO ҲBUFS BOE .BOGSFE 1JOLBM�

3FTVMUT PG UIJT XPSL IBWF CFFO QVCMJTIFE JO 0TUFSNBOO FU BM� 	����B
�

�� " SFQPSU PO UIF SFTVMUT PG B TIBSFE UBTL UIBU XBT DPOEVDUFE PO UIF .$4DSJQU DPSQVT


BT XFMM BT B EJTDVTTJPO BCPVU QPTTJCMF SFBTPOT GPS UIF SFTUSJDUFE FGGFDUJWFOFTT PG TDSJQU

LOPXMFEHF GPSNBDIJOF DPNQSFIFOTJPONPEFMT FNQMPZFE JO UIF UBTL� KPJOU XPSLXJUI

.JDIBFM 3PUI
 "TIVUPTI .PEJ
 4UFGBO ҲBUFS BOE .BOGSFE 1JOLBM� 3FTVMUT PG UIJT

XPSL IBWF CFFO QVCMJTIFE JO 0TUFSNBOO FU BM� 	����C
�

�� ҲF .$4DSJQU��� DPSQVT
 B SFWJTJPO PG .$4DSJQU UIBU FMJNJOBUFT UIF BGPSFNFOUJPOFE

SFTUSJDUJPOT
 BT XFMM BT FYQFSJNFOUT PO UIF EBUB XIJDI JMMVTUSBUF UIF DPNQMFYJUZ PG UIF



�� *OUSPEVDUJPO ��

EBUB BOE UIF OFFE GPS NPSF TPQIJTUJDBUFE NPEFMT CBTFE PO TDSJQU LOPXMFEHF� KPJOU

XPSL XJUI .JDIBFM 3PUI BOE .BOGSFE 1JOLBM� 3FTVMUT PG UIJT XPSL IBWF CFFO QVC�

MJTIFE JO 0TUFSNBOO FU BM� 	����
�

ҲF SFTFBSDI MFBEJOH UP UIF BGPSFNFOUJPOFE DPOUSJCVUJPOT ��� XBT NBJOMZ DPOEVDUFE CZ UIF

BVUIPS PG UIJT UIFTJT
 GSPN JNQMFNFOUBUJPO BOE FWBMVBUJPO VQ UP UIF EFTJHO PG BOOPUBUJPOT

BOE EBUB DPMMFDUJPO FGGPSUT� "OOPUBUJPOT BOE EBUB DPMMFDUJPOT XFSF DPOEVDUFE CZ TUVEFOU

BTJTTUBOUT BOE DSPXETPVSDJOH XPSLFST� ҲF TZTUFNT JOWFTUJHBUFE GPS DPOUSJCVUJPO � XFSF

JNQMFNFOUFE CZ QBSUJDJQBOUT PG UIF TIBSFE UBTL�

3FMFWBOU 1VCMJDBUJPOT

ҲF GPMMPXJOH QVCMJDBUJPOT SFQPSU PO QBSUT PG UIF SFTFBSDI DPOEVDUFE JO UIF TDPQF PG UIJT

EJTTFSUBUJPO QSPKFDU�

�� "TIVUPTI .PEJ
 5BUKBOB "OJLJOB
 4JNPO 0TUFSNBOO
 BOE .BOGSFE 1JOLBM� *O4DSJQU�

/BSSBUJWF UFYUT BOOPUBUFE XJUI TDSJQU JOGPSNBUJPO� *O 1SPDFFEJOHT PG UIF 5FOUI *O�

UFSOBUJPOBM $POGFSFODF PO -BOHVBHF 3FTPVSDFT BOE &WBMVBUJPO 	-3&$ ����

 QBHFT

����ќ����
 1PSUPSPĽ
 4MPWFOJB
 .BZ ����� &VSPQFBO -BOHVBHF 3FTPVSDFT "TTPDJB�

UJPO 	&-3"


�� 4JNPO0TUFSNBOO
)BOOBI 4FJU[
 4UFGBOҲBUFS
 BOE.BOGSFE 1JOLBM� .BQQJOH5FYUT

UP 4DSJQUT� "O &OUBJMNFOU 4UVEZ� *O 1SPDFFEJOHT PG UIF &MFWFOUI *OUFSOBUJPOBM $PO�

GFSFODF PO -BOHVBHF 3FTPVSDFT BOE &WBMVBUJPO 	-3&$�����

 .JZB[BLJ
 +BQBO
 .BZ

����D� &VSPQFBO -BOHVBHFT 3FTPVSDFT "TTPDJBUJPO 	&-3"


�� 4JNPO0TUFSNBOO
.JDIBFM 3PUI
 4UFGBOҲBUFS
 BOE.BOGSFE 1JOLBM� "MJHOJOH 4DSJQU

&WFOUT XJUI /BSSBUJWF 5FYUT� *O 1SPDFFEJOHT PG UIF �UI +PJOU $POGFSFODF PO -FYJDBM

BOE$PNQVUBUJPOBM 4FNBOUJDT 	�4&.����

 QBHFT ���ќ���
 7BODPVWFS
 $BOBEB
 "V�

HVTU ����� "TTPDJBUJPO GPS $PNQVUBUJPOBM -JOHVJTUJDT

�� 4JNPO0TUFSNBOO
 "TIVUPTI.PEJ
.JDIBFM 3PUI
 4UFGBOҲBUFS
 BOE.BOGSFE 1JOLBM�

.$4DSJQU� "/PWFM%BUBTFU GPS"TTFTTJOH.BDIJOF$PNQSFIFOTJPO6TJOH 4DSJQU,OPXM�

FEHF� *O1SPDFFEJOHT PG UIF&MFWFOUI *OUFSOBUJPOBM$POGFSFODF PO-BOHVBHF3FTPVSDFT



�� *OUSPEVDUJPO ��

BOE &WBMVBUJPO 	-3&$�����

 .JZB[BLJ
 +BQBO
 .BZ ����B� &VSPQFBO -BOHVBHFT 3F�

TPVSDFT "TTPDJBUJPO 	&-3"


�� 4JNPO0TUFSNBOO
.JDIBFM 3PUI
 "TIVUPTI.PEJ
 4UFGBOҲBUFS
 BOE.BOGSFE 1JOLBM�

4FN&WBM����� 5BTL ��� .BDIJOF $PNQSFIFOTJPO 6TJOH $PNNPOTFOTF ,OPXMFEHF�

*O 1SPDFFEJOHT PG ҲF ��UI *OUFSOBUJPOBM 8PSLTIPQ PO 4FNBOUJD &WBMVBUJPO
 QBHFT

���ќ���
 /FX 0SMFBOT
 -PVJTJBOB
 +VOF ����C� "TTPDJBUJPO GPS $PNQVUBUJPOBM -JO�

HVJTUJDT

�� 4JNPO 0TUFSNBOO
 .JDIBFM 3PUI
 BOE .BOGSFE 1JOLBM� .$4DSJQU���� " .BDIJOF

$PNQSFIFOTJPO$PSQVT 'PDVTFE PO4DSJQU &WFOUT BOE1BSUJDJQBOUT� *O 1SPDFFEJOHT PG

UIF &JHIUI +PJOU $POGFSFODF PO -FYJDBM BOE $PNQVUBUJPOBM 4FNBOUJDT 	�4&. ����



QBHFT ���ќ���
 .JOOFBQPMJT
 .JOOFTPUB
 +VOF ����� "TTPDJBUJPO GPS $PNQVUBUJPOBM

-JOHVJTUJDT



$IBQUFS �

4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT

*O UIJT $IBQUFS
 XF FYQMBJO UIF CBTJDT GPS UIF DPNQVUBUJPOBM SFQSFTFOUBUJPO PG TDSJQU LOPXM�

FEHF� 4DSJQU LOPXMFEHF IBT CFFO PG JOUFSFTU JO DPNQVUBUJPOBM MJOHVJTUJDT GPS B MPOH UJNF�

&BSMZ TDSJQU SFQSFTFOUBUJPOT XFSF CBTFE PO IBOEXSJUUFO SVMFT GPS B OVNCFS PG UFTU DBTFT BOE

UFTU TDFOBSJPT� "O FYBNQMF JT UIF TDSJQU LOPXMFEHF SFQSFTFOUBUJPO VTFE CZ UIF 4DSJQU "Q�

QMJFS .FDIBOJTN 	4".
 	$VMMJOHGPSE
 ����

 BO FBSMZ DPNQVUFS QSPHSBN� 4". VTFE TDSJQU

LOPXMFEHF JO UIF GPSN PG IBSE�DPEFE
 NBOVBMMZ DSFBUFE SVMFT BOE NBQQFE UIJT TDSJQU SFQSF�

TFOUBUJPO UP B TJNQMF
 IBOE�DPOTUSVDUFE UFYU
 JO PSEFS UP BOTXFS RVFTUJPOT PO UIF UFYU� *O UIJT

TQJSJU
 UIFSF XFSF TVDDFTTPST UP 4". UIBU BMM VTFE TJNJMBS TDSJQU LOPXMFEHF SFQSFTFOUBUJPOT

UIBU XFSF NBOVBMMZ DSFBUFE BOE TNBMM JO TJ[F 	%ZFS
 ����� .JJLLVMBJOFO
 ����
�

3FDFOU ZFBST IBWF TFFO B HSPXJOH JOUFSFTU JO SFQSFTFOUJOH TDSJQU LOPXMFEHF PO B MBSHFS TDBMF


XIJDI NBLFT TDSJQUT BDDFTTJCMF GPS BQQMJDBUJPOT JO /BUVSBM -BOHVBHF 6OEFSTUBOEJOH 	/-6
 GPS

UIF GJSTU UJNF� 4VDI TDSJQU SFQSFTFOUBUJPOT GBDJMJUBUF TDSJQU QBSTJOH PO B MBSHFS TDBMF
 XIJDI

QMBZT BO JNQPSUBOU SPMF JO UIJT EJTTFSUBUJPO� 4DSJQU QBSTJOH JO UVSO JT BO JNQPSUBOU QSFSFR�

VJTJUF GPS MFWFSBHJOH UIF TDSJQU JOGPSNBUJPO GPS /-6� *O $IBQUFS � PG UIJT UIFTJT
 XF XJMM VTF

POF PG UIF QSFTFOUFE TDSJQU SFQSFTFOUBUJPOT BT B CBTJT GPS TDSJQU QBSTJOH�

*O UIF OFYU TFDUJPOT
 XF JOUSPEVDF UIFNPTU DPNNPO SFQSFTFOUBUJPOT� 8F GJSTU MPPL BU TDSJQUT

UIBU BSF SFQSFTFOUFE BT QBSUJBMMZ PSEFSFE QBSBQISBTF TFUT
 	TFNJ�
BVUPNBUJDBMMZ JOEVDFE GSPN

NBOVBMMZ DSPXETPVSDFE EBUB 	4FDUJPO ���
� 4FDPOE
 XF JOUSPEVDF OBSSBUJWF DIBJOT
 B SFQSF�



�� 4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT ��

TFOUBUJPO UIBU JT BVUPNBUJDBMMZ MFBSOFE GSPN MBSHF UFYU DPMMFDUJPOT 	4FDUJPO ���
� ҲJSE
 XF

JOUSPEVDF XPSL PO OFVSBM TDSJQU SFQSFTFOUBUJPOT UIBU IBWF CFDPNF NPSF QPQVMBS JO SFDFOU

ZFBST 	4FDUJPO ���
�

8F QSFTFOU EJGGFSFOU BQQSPBDIFT UP JOEVDF TDSJQU SFQSFTFOUBUJPOT
 TIPX IPX UIF TDSJQU SFQ�

SFTFOUBUJPOT DBO CF FWBMVBUFE
 BOEXIJDI EJGGFSFODFT BOE DPNNPOBMJUJFT CFUXFFO UIF EJGGFS�

FOU SFQSFTFOUBUJPOT FYJTU 	4FDUJPO ���
� 4DSJQU LOPXMFEHF JT B TQFDJBM LJOE PG DPNNPOTFOTF

LOPXMFEHF� .PSF HFOFSBM DPNNPOTFOTF LOPXMFEHF JT VTVBMMZ FODPEFE JO MBSHF LOPXMFEHF

CBTFT
 XIJDI IBWF CFFO VTFE JO/-6 SFTFBSDI JO SFDFOU ZFBST� *O 4FDUJPO ���
 XF MPPL BU TVDI

NPSF HFOFSBM DPNNPOTFOTF LOPXMFEHF SFQSFTFOUBUJPOT BOE JOUSPEVDF UIF NPTU DPNNPOMZ

VTFE EBUBCBTFT�

5BCMF ��� HJWFT BO PWFSWJFX PG SFDFOUXPSL PO SFQSFTFOUJOH TDSJQU LOPXMFEHF� ҲF UBCMF DPO�

UBJOT SFGFSFODFT UP UIF QVCMJDBUJPOT
 UIF VOEFSMZJOH LJOE PG EBUB
 TPNF LFZXPSET UP EFTDSJCF

UIF NPEFM BOE UIF FWBMVBUJPO TFUUJOH UIBU JT MPPLFE BU�
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1BQFS %BUB .FUIPE &WBMVBUJPO

1B
SB

QI
SB

TF
$
MV

TU
FS

T 3FHOFSJ FU BM� 	����
 $SPXETPVSDFE .VMUJQMF�4FRVFODF

"MJHONFOU

0
 1

'SFSNBOO FU BM� 	����
 $SPXETPVSDFE #BZFTJBO -FBSOJOH 0
 1

8BO[BSF FU BM� 	����
 $SPXETPVSDFE 4FNJ�4VQFSWJTFE 0
 1

$MVTUFSJOH

/
BS

SB
UJW

F$
IB

JO
T

$IBNCFST BOE +VSBGTLZ

	����


/FXT 1.* /$
 0

+BOT FU BM� 	����
 /FXT O�(SBN 1SPCBCJMJUJFT /$

1JDIPUUB BOE .PPOFZ

	����


/FXT O�(SBN 1SPCBCJMJUJFT �

.VMUJ�"SHVNFOU &WFOUT

/$

3VEJOHFS FU BM� 	����C
 /FXT -PH�#JMJOFBS -BOHVBHF

.PEFM

/$

3VEJOHFS FU BM� 	����B
 3FTUBVSBOU

4UPSJFT

O�(SBN 1SPCBCJMJUJFT /$

/
FV

SB
M3

FQ
SF

TF
OU

BU
JP

OT

.PEJ BOE 5JUPW 	����
 /FXT � &WFOU &NCFEEJOHT � 0
 1

$SPXETPVSDFE 3BOLJOH 'VODUJPO

(SBOSPUI�8JMEJOH BOE

$MBSL 	����


/FXT &WFOU &NCFEEJOHT /$

1JDIPUUB BOE .PPOFZ

	����


8JLJQFEJB -45.T /$

8FCFS FU BM� 	����
 /FXT 7BSJBUJPOBM /$

"VUPFODPEFST

5BCMF ���� 0WFSWJFX PG NPEFMT PG TDSJQU LOPXMFEHF� ҲF FWBMVBUJPO UBTLT BSF OBSSBUJWF

DMP[F�FWFOU QSFEJDUJPO 	/$

 FWFOU QBSBQISBTJOH 	1
 BOE FWFOU PSEFSJOH 	0
�
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��� 4DSJQUT BT 1BSBQISBTF 4FUT

look for recipe
gather 
ingredients
mix 
ingredients
…

get ingredients
mix eggs and 
flour
pour into pan
…

find recipe 
online
prepare dough
preheat oven
…

preheat oven
stir 
ingredients
take a pan
…

CHOOSE 
RECIPE

GET 
INGRE-
DIENTS

MIX 
INGRE-
DIENTS

look for R
find R online
…

gather ING
get ING
…

mix ING
prepare D
mix ING and ING
stir ING

Crowdsourced ESDs Event + Participant Sets

Clustering/MSA

…
R
recipe
recipe book 
…

ING
ingredients
eggs
…

D
dough
batter
…

B
bowl
pan
…

'JHVSF ���� 3FQSFTFOUJOH TDSJQUT BT QBSBQISBTF TFUT
 CBTFE PO DSPXETPVSDFE FWFOU TFRVFODF

EFTDSJQUJPOT�

3FQSFTFOUBUJPO� "T NFOUJPOFE JO $IBQUFS �
 TDSJQU LOPXMFEHF DPNQSJTFT TFWFSBM UZQFT PG

JOGPSNBUJPO� *OGPSNBUJPO BCPVU UIF FWFOUT UIBU UBLF QMBDF JO UIF TDFOBSJP EFTDSJCFE CZ UIF

TDSJQU
 JOGPSNBUJPO BCPVU UIF QBSUJDJQBOUT UIBU QMBZ B SPMF JO UIF TDFOBSJP
 BOE JOGPSNB�

UJPO BCPVU UIF UZQJDBM UFNQPSBM PSEFS PG FWFOUT� *O UIF SFQSFTFOUBUJPO PG TDSJQUT JO UFSNT

PG QBSBQISBTF TFUT
 FWFOUT BSF SFQSFTFOUFE BT DMVTUFST PG TIPSU FWFOU EFTDSJQUJPOT 	&%T

 FBDI

PG XIJDI EFTDSJCFT UIF FWFOU JO RVFTUJPO JO UFMFHSBN�TUZMF MBOHVBHF� -JLFXJTF
 QBSUJDJQBOUT

BSF SFQSFTFOUFE BT TFUT PG OPVO QISBTFT UIBU EFTDSJCF UIF SFTQFDUJWF QBSUJDJQBOU� ҲF SJHIU

IBOE TJEF PG 'JHVSF ��� HJWFT BO FYBNQMF� ҲF ӠӥӬӬӰӢ@ӯӢӠӦӭӢ FWFOU JT EFTDSJCFE CZ B DMVT�

UFS DPOUBJOJOH UIF &%T MPPL GPS 3 BOE GJOE 3 POMJOF� ҲF QBSUJDJQBOU DMVTUFS UIBU EFTDSJCFT UIF

SFDJQF
 3
 DPOUBJOT UIF SFBMJ[BUJPOT SFDJQF BOE SFDJQF CPPL�

ҲF CBTJT GPS UIF 	TFNJ�
BVUPNBUJD JOEVDUJPO PG TVDI TDSJQU LOPXMFEHF BSF FWFOU TFRVFODF EF�

TDSJQUJPOT 	&4%T
� &4%T BSF TIPSU
 UFMFHSBN�TUZMF EFTDSJQUJPOT PG B TJOHMF FYFDVUJPO PG B HJWFO

TDSJQU BDUJWJUZ� ҲF MFGU TJEF PG 'JHVSF ��� TIPXT � FYBNQMF &4%T� #FDBVTF XSJUJOH &4%T JT

B JOUVJUJWF BOE TUSBJHIUGPSXBSE UBTL GPS IVNBOT
 UIFZ DBO CF BDRVJSFE PO B MBSHF TDBMF WJB



�� 4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT ��

DSPXETPVSDJOH
 B GBTU BOE DIFBQ NFUIPE� &YJTUJOH TDSJQU DPMMFDUJPOT QSPWJEF VQ UP ��� &4%T

QFS TDSJQU TDFOBSJP 	3FHOFSJ FU BM�
 ����� 8BO[BSF FU BM�
 ����
� &4%T BSF UIF CBTJT GPS BO

BMHPSJUINJD JOEVDUJPO PG QBSBQISBTF DMVTUFST
 BT EFTDSJCFE CFMPX�

*O UIF TDPQFPG UIJT EJTTFSUBUJPO
 XFXJMM BTTVNF BOVOEFSMZJOH SFQSFTFOUBUJPOPG TDSJQU LOPXM�

FEHF JO UFSNT PG TVDI QBSBQISBTF TFUT�

.PEFMT BOE &WBMVBUJPO� 3FHOFSJ FU BM� 	����
 VTF "NB[PO .FDIBOJDBM 5VSL UP DPMMFDU ��

&4%T GPS �� EJGGFSFOU FWFSZEBZ TDFOBSJPT FBDI� ҲFZ JNQMFNFOU B NVMUJQMF TFRVFODF BMJHO�

NFOU BMHPSJUIN
 XIJDI PSJHJOBUFT GSPN CJP JOGPSNBUJDT
 XIFSF JU JT VTFE UP BMJHO %/" PS

QSPUFJO TFRVFODFT� 3FHOFSJ FU BM� 	����
 VTF UIF BMHPSJUIN UP BMJHO TFWFSBM &4%T� ҲFZ VUJ�

MJ[F UFYUVBM TJNJMBSJUZ BOE BMJHO &%T BDSPTT UIFJS PSJHJOBM &4%T UIBU BSF 	�
 UFYUVBMMZ TJNJMBS


BOE UIBU 	�
 BQQFBS BU DPNQBSBCMF QPTJUJPOT JO BO BDUJWJUZ� ҲF &%T UIBU BSF BMJHOFE CZ UIF

BMHPSJUIN GPSN BO FWFOU QBSBQISBTF DMVTUFS� 4FWFSBM QPTU�QSPDFTTJOH TUFQT BSF DPOEVDUFE

TVCTFRVFOUMZ JO PSEFS UP DMFBO VQ UIF SFQSFTFOUBUJPO�

ҲF UZQJDBM UFNQPSBM PSEFS PG FWFOU DMVTUFST JT SFBE PGG UIF PSJHJOBM &4%T� *G BO &% UIBU JT JO

DMVTUFS B QSFDFEFE BO &% UIBU JT JO DMVTUFS C JO BO &4%
 JU JT BTTVNFE UIBU B QSFDFEFT C�

5P FWBMVBUF QBSBQISBTJOH
 3FHOFSJ FU BM� 	����
 TBNQMF QBJST PG &%T GSPN UIF TBNF TDFOBSJP

BOE MFU .5VSL XPSLFST BOOPUBUF XIFUIFS UIF UXP &%T EFTDSJCF UIF TBNF FWFOU PG OPU� 'PS

FWBMVBUJOH UIFJSNPEFM
 UIFZ DPNQBSF UIF BOOPUBUJPO UP UIF DMVTUFSJOH DPNQVUFE CZ UIF.4"

BMHPSJUIN�

-JLFXJTF
 UP FWBMVBUF PSEFSJOH JOGPSNBUJPO
 UIFZ QSFTFOUFE B TBNQMF PG &% QBJST UP .5VSL

XPSLFST BOE MFU UIFN BOOPUBUF JG UIF GJSTU POF XPVME IBQQFO CFGPSF PS BGUFS UIF TFDPOE POF�

*U DBO UIFO CF FWBMVBUFE XIFUIFS B TZTUFN XPVME QSFEJDU UIF TBNF PSEFS�

'SFSNBOO FU BM� 	����
 JNQMFNFOU B #BZFTJBO MFBSOJOH BQQSPBDI UIBU NBLFT VTF PG QSJPS

XPSE DPSSFMBUJPO JOGPSNBUJPO BOE TFNBOUJD TJNJMBSJUZ UP JOEVDF B QSFEFGJOFE OVNCFS PG

DMVTUFST PO &4%T� ҲFZ FNQMPZ UIF TBNF FWBMVBUJPO NFUIPE BT 3FHOFSJ FU BM� 	����
�

8BO[BSF FU BM� 	����
 GPMMPX B TFNJ�TVQFSWJTFE DMVTUFSJOH BQQSPBDI UP JOEVDF FWFOU QBSB�

QISBTF TFUT� ҲFZ VTF B TNBMM OVNCFS PG DSPXETPVSDFE TFFET PG &%T UIBU BSF BOOPUBUFE UP

CFMPOH UP UIF TBNF DMVTUFS UP JOGPSN BO BGGJOJUZ QSPQBHBUJPO DMVTUFSJOH BMHPSJUIN� ҲF BM�

HPSJUIN NBLFT VTF PG CPUI NFBOJOH SFQSFTFOUBUJPO GFBUVSFT BOE QPTJUJPOBM GFBUVSFT
 XIJDI

FODPEF UIF UZQJDBM QPTJUJPOT PG &%T JOTJEF BO BDUJWJUZ� 5P JOEVDF UFNQPSBM PSEFS JOGPSNB�
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Peter looked for a recipe for his favorite cake. He 

bought all the ingredients. Once at home, he took 

a bowl from the cupboard. He put all the 

ingredients in a bowl and mixed them 

thoroughly. He then baked the batter…

Dependency Parsing + Coreference Analysis

It was !ursday, so Mary worked in the garden. 

Her neighbour loaned his lawn mower to her. 

She started by plugging in the electric cord. She 

then turned on the machine. Her husband called 

her … …
Text Collection Narrative Chains

(work, subj)

(loan, prep)

(start, subj)

(turn, subj)

(mix, subj)

(look, subj)

(buy, subj)

(take, subj)

(put, subj)

(mix, subj)

(bake, subj)

…

'JHVSF ���� 3FQSFTFOUJOH TDSJQUT BT OBSSBUJWF DIBJOT
 CBTFE PO UFYU DPMMFDUJPOT�

UJPO
 UIFZ BEPQU BOE FYUFOE UIF NFUIPEPMPHZ PG 3FHOFSJ FU BM� 	����
�

8BO[BSF FU BM� 	����
NBOVBMMZ DSFBUF HPME DMVTUFST GPS B TVCTFU PG UIF EBUB GSPN3FHOFSJ FU BM�

	����
 BOE 4JOHI FU BM� 	����
� ҲJT HPME TUBOEBSE GPSNT UIF CBTJT GPS BO FWFO NPSF TZTUFN�

BUJD FWBMVBUJPO CBTFE PO DMVTUFS FWBMVBUJPO NFBTVSFT TVDI BT #�$VCFE 	#BHHB BOE #BMEXJO


����
�

-JLFXJTF
 TDSJQU QBSUJDJQBOU DMVTUFST DBO CF JOEVDFE BVUPNBUJDBMMZ� 3FHOFSJ FU BM� 	����
 MPPL

BU VOTVQFSWJTFE JOEVDUJPO PG TDSJQU QBSUJDJQBOU DMVTUFST GSPN DSPXETPVSDFE &4%T� ҲFZ VTF

BO JOUFHFS MJOFBS QSPHSBN UIBU NBLFT VTF PG TFNBOUJD TJNJMBSJUZ BOE TUSVDUVSBM JOGPSNBUJPO

BCPVU XIJDI QBSUJDJQBOUT UZQJDBMMZ PDDVS XJUI XIJDI FWFOUT UP JOEVDF TFUT PG OPVO QISBTFT

UIBU EFOPUF UIF TBNF QBSUJDJQBOU UZQF�

��� 4DSJQUT BT /BSSBUJWF $IBJOT

3FQSFTFOUBUJPO� "OPUIFS UZQF PG SFQSFTFOUBUJPO PG TDSJQU LOPXMFEHF JT CBTFE PO OBSSBUJWF

DIBJOT� " OBSSBUJWF DIBJO JT B DIBJO PG FWFOUT FYUSBDUFE GSPN B UFYU
 JO XIJDI UIF QSPUBHPOJTU

PG UIF UFYU QMBZT B SPMF� *O DPOUSBTU UP DSPXETPVSDFE TDSJQU LOPXMFEHF
 OBSSBUJWF DIBJOT BSF

FYUSBDUFE GSPN MBSHF UFYU DPMMFDUJPOT TVDI BT OFXT UFYU PS CMPH UFYUT� ҲF MFGU IBOE TJEF PG

'JHVSF ��� JMMVTUSBUFT UIF JOEVDUJPO PG UXP OBSSBUJWF DIBJOT GSPN UXP UFYUT� "T QSFQBSBUJPO
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B EFQFOEFODZ QBSTFS JT SVO PO UIF UFYU� ҲF QSPUBHPOJTU GPS FBDI UFYU JT JEFOUJGJFE CBTFE PO

B DPSFGFSFODF BOBMZTJT 	DG� OFYU TFDUJPO
� 1FUFS GPS UIF VQQFS UFYU BOE .BSZ GPS UIF MPXFS UFYU�

" OBSSBUJWF DIBJO JT EFGJOFE BT UIF DIBJO PG WFSCT UIBU IBWF B EJSFDU EFQFOEFODZ SFMBUJPO UP

B NFOUJPOJOH PG UIF QSPUBHPOJTU� ҲF DIBJO DPOTJTUT PG TJOHMF FWFOUT
 FBDI PG XIJDI JT B UVQMF

PG UIF SFTQFDUJWF WFSC BOE UIF EFQFOEFODZ MBCFM UP UIF QSPUBHPOJTU NFOUJPO� ҲF SJHIU TJEF

PG 'JHVSF ��� TIPXT UIF UXP DIBJOT UIBU BSF FYUSBDUFE GSPN UIF UFYUT�

.PEFMT BOE &WBMVBUJPO� ҲF XPSL CZ $IBNCFST BOE +VSBGTLZ 	����
 FTUBCMJTIFE UIF JEFB

PG OBSSBUJWF DIBJOT� ҲFZ FYUSBDU BMM DPSFGFSFODF DIBJOT GSPN (JHBXPSE 	(SBGG
 ����
 BOE

EFGJOF UIF QSPUBHPOJTU PG UIF UFYU UP CF UIF EJTDPVSTF FOUJUZ XJUI UIF MPOHFTU DPSFGFSFODF

DIBJO� 7FSCT BSF FYUSBDUFE CBTFE PO B EFQFOEFODZ QBSTF BOE GPS FBDI UFYU JO (JHBXPSE
 POF

DIBJO JT FYUSBDUFE�

5P FWBMVBUF UIFJS TDSJQU NPEFM
 UIFZ QSPQPTF UIF OBSSBUJWF DMP[F UBTL� 0OF FWFOU JO B OBSSBUJWF

DIBJO
 J�F� B 	WFSC
 EFQFOEFODZ MBCFM
 QBJS
 JT IJEEFO BOE OFFET UP CF QSFEJDUFE GSPN BMM QPTTJCMF

FWFOUT� 5P FWBMVBUF UIFJS NPEFM
 UIFZ SBOL BMM QPTTJCMF FWFOUT XJUI SFTQFDU UP 1.*� 5P HFU DP�

PDDVSSFODF OVNCFST GPS DPNQVUJOH UIF 1.*
 UIFZ EFGJOF UIBU UXP FWFOUT BSF DP�PDDVSSJOH

JG UIFZ BQQFBS XJUIJO UIF TBNF DIBJO JO UIF DPSQVT� "T B QFSGPSNBODF NFBTVSF
 UIFZ BWFSBHF

PWFS UIF SBOL PG UIF DPSSFDU FWFOU GPS BMM UFTU JOTUBODFT�

$IBNCFST BOE +VSBGTLZ 	����
 HFOFSBMJ[F OBSSBUJWF DIBJOT CZ MPPLJOH OPU POMZ BU UIF QSP�

UBHPOJTU
 CVU BU BMM QBSUJDJQBOUT� " QBSUJDJQBOU DPSSFTQPOET UP B DPSFGFSFODF DIBJO BOE JT

SFQSFTFOUFE XJUI UIF NPTU DPNNPO IFBE OPVO PG UIF DIBJO� ҲFZ FYUFOE UIFJS 	WFSC
 EFQFO�

EFODZ MBCFM
 SFQSFTFOUBUJPO UP FODPEF JOGPSNBUJPO BCPVU TVDI QBSUJDJQBOUT� &BDI FWFOU JT SFQ�

SFTFOUFE CZ B WFSC BOE JUT BSHVNFOU TMPUT 	TVCKFDU
 PCKFDU
 BOE QSFQPTJUJPOBM PCKFDU

 XIJDI

BSF GJMMFE XJUI QBSUJDJQBOUT�

+BOT FU BM� 	����
 VTF UIF TJNQMF OBSSBUJWF DIBJO SFQSFTFOUBUJPO FNQMPZFE CZ $IBNCFST BOE

+VSBGTLZ 	����

 CVU FYUSBDU OBSSBUJWF DIBJOT JSSFTQFDUJWF PG B QSPUBHPOJTU� ҲFZ BMTP FYUSBDU

DIBJOT GPS EJTDPVSTF SFGFSFOUT UIBU EP OPU CFMPOH UP UIF MPOHFTU DPSFGFSFODF DIBJO� "MTP


UIFZ MPPL BU FWFOU CJHSBNT BOE DPNQVUF CJHSBN QSPCBCJMJUJFT PG FWFOUT
 XIJDI UIFZ GJOE UP

QFSGPSN CFUUFS UIBO 1.*�CBTFENFBTVSFT� ҲFZ FWBMVBUF UIFJS NPEFM VTJOH UIF BWFSBHF SBOL

BT $IBNCFST BOE +VSBGTLZ 	����

 CVU BMTP SFQPSU BO FWBMVBUJPO CBTFE PO SFDBMM!���

1JDIPUUB BOE .PPOFZ 	����
 GPMMPX +BOT FU BM� 	����
 JO VTJOH CJHSBN QSPCBCJMJUJFT
 CVU UIFZ
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DIBOHF UIF FWFOU SFQSFTFOUBUJPO TVDI UIBU UIFSF JT POMZ POF DIBJO QFS UFYU
 TJNJMBS UP $IBN�

CFST BOE +VSBGTLZ 	����
� "O FWFOU JT SFQSFTFOUFE BT B UVQMF PG WFSC
 TVCKFDU
 PCKFDU BOE

QSFQPTJUJPOBM PCKFDU� ҲJT SJDIFS SFQSFTFOUBUJPO DPOUBJOTNPSF JOGPSNBUJPO CVU JT BMTP QSPOF

UP TQBSTJUZ QSPCMFNT�

3VEJOHFS FU BM� 	����C
 MPPL BU UIF SFQSFTFOUBUJPO CBTFE PO 	WFSC
 EFQFOEFODZ
 UVQMFT
 CVU FY�

UFOE UIF JEFB PG VTJOH QSPCBCJMJUZ FTUJNBUFT JOTUFBE PG 1.*� ҲFZ VUJMJ[F B MPH�CJMJOFBS MBO�

HVBHF NPEFM PO TFRVFODFT PG FWFOUT
 XIJDI MFBET UP MBSHF JNQSPWFNFOUT BT DPNQBSFE UP

QSFWJPVT XPSL�

��� /FVSBM 4DSJQU 3FQSFTFOUBUJPOT

*O SFDFOU ZFBST
 OFVSBM TDSJQU LOPXMFEHF SFQSFTFOUBUJPOT IBWF HBJOFE DPOTJEFSBCMF QPQVMBS�

JUZ� 8IBU UIFTF NPEFMT IBWF JO DPNNPO JT UIBU UIFZ PQFSBUF PO B TUSVDUVSF UIBU JT TJNJMBS

UP OBSSBUJWF DIBJOT� 5P PVS LOPXMFEHF
 BMM OFVSBM NPEFMT UP EBUF VTF WFSCT BOE UIFJS BSHV�

NFOUT
 FJUIFS JO UIF GPSNPG OBSSBUJWF DIBJOT PS EJSFDUMZ FYUSBDUFE GSPNB UFYU� ҲF FWBMVBUJPO

PG OFVSBM TDSJQUNPEFMT EFQFOET PO UIF FYBDUNPEFM GPSNVMBUJPO BOE UIF UBTL� /FVSBMNPEFMT

BSF USBJOFE CPUI PO DSPXETPVSDFE UFYUT BOE OFXT UFYUT�

.PEJ BOE5JUPW 	����
 JNQMFNFOU BO FWFOU FNCFEEJOHNPEFM UIBU MFBSOT FNCFEEJOH WFDUPST

BT FWFOU SFQSFTFOUBUJPOT
 CBTFE PO WFSCT BOE UIFJS BSHVNFOUT� ҲFZ VTF B MJOFBS SBOLFS


XIJDI MFBSOT UZQJDBM FWFOU PSEFS GSPN UIF UFYUVBM PSEFS JO CPUI OFXT UFYUT BOE DSPXETPVSDFE

&4%DPMMFDUJPOT� ҲFZ FWBMVBUF UIFJSNPEFM PO UIF FWFOU PSEFSJOH UBTL BOE QBSBQISBTJOH UBTL

QSPQPTFE CZ 3FHOFSJ FU BM� 	����
�

(SBOSPUI�8JMEJOH BOE $MBSL 	����
 VTF B TJNJMBS FWFOU FNCFEEJOH NPEFM
 XIJDI JT CBTFE

PO OBSSBUJWF DIBJOT BOE FWBMVBUFE PO UIF OBSSBUJWF DMP[F UFTU� %JGGFSFOU UP QSFWJPVT XPSL


UIFZ JOUSPEVDF B NVMUJQMF�DIPJDF WFSTJPO PG UIF OBSSBUJWF DMP[F UFTU
 JO XIJDI UIF DPSSFDU

FWFOU OFFET UP CF QJDLFE GSPN B OVNCFS PG DIPJDFT�

1JDIPUUB BOE .PPOFZ 	����
 FNQMPZ -45. NPEVMFT UP FODPEF FWFOUT JO B OBSSBUJWF DIBJO

BOE UP QSFEJDU UIF NJTTJOH FMFNFOU JO B OBSSBUJWF DMP[F UFTU� #Z VTJOH B SFDVSSFOU BSDIJUFD�

UVSF
 UIFJS NPEFM JT BCMF UP VUJMJ[F MPOHFS DPOUFYU GPS UIF FWFOU QSFEJDUJPO�

8FCFS FU BM� 	����
 JNQMFNFOU B IJFSBSDIJDBM WBSJBUJPOBM BVUPFODPEFS BOE FWBMVBUF JU PO

BO JOWFSTF NVMUJQMF DIPJDF OBSSBUJWF DMP[F UBTL
 JO XIJDI UIF DPNQMFUF DIBJO OFFET UP CF
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JEFOUJGJFE GSPN TFWFSBM DIPJDFT
 CBTFE PO UIF GJSTU FWFOU� ҲFZ TIPX UIBU UIF DIBJOT HFOFSBUFE

CZ UIFJS NPEFM BSF NPSF DPOTJTUFOU BT DPNQBSFE UP QSFWJPVT FGGPSUT�

��� %JGGFSFODFT BOE $PNNPOBMJUJFT

/BSSBUJWF DIBJOT BOE QBSBQISBTF TFUT CPUI BJN UP SFQSFTFOU TDSJQU LOPXMFEHF CVU EJGGFS

JO JNQPSUBOU BTQFDUT� ҲFTF EJGGFSFODFT JNQMZ UIBU OBSSBUJWF DIBJOT BOE QBSBQISBTF TFUT

DBOOPU CF VTFE JOUFSDIBOHFBCMZ BOE UIBU UIFZ BSF GPS FYBNQMF OPU FRVBMMZ XFMM TVJUFE GPS

BQQMJDBUJPOT JO EPXOTUSFBN UBTLT�

'JSTU
 UIF NPTU TUSJLJOH EJGGFSFODF JT UIF XBZ JO XIJDI TDSJQU FWFOUT BOE QBSUJDJQBOUT BSF SFQ�

SFTFOUFE� 8IJMF OBSSBUJWF DIBJOT SFQSFTFOU FWFOUT CBTFE PO UIFJS TVSGBDF GPSN � FTTFOUJBMMZ

XJUI WFSC MFNNBT BOE EFQFOEFODZ SFMBUJPOT � QBSBQISBTF TFUT QSPWJEF SFBMJ[BUJPO WBSJBOUT

GPS BO FWFOU BOE UIVT B NVDI SJDIFS SFQSFTFOUBUJPO� "MTP
 NPTU OBSSBUJWF DIBJO SFQSFTFO�

UBUJPOT EP OPU QSPWJEF BO FYQMJDJU SFQSFTFOUBUJPO PG TDSJQU QBSUJDJQBOUT� 8IJMF OBSSBUJWF

TDIFNBT SFQSFTFOU QBSUJDJQBOUT
 UIFZ SFTUSJDU UIF SFQSFTFOUBUJPO UP B TJOHMF UFYU
 XIJDI QSP�

WJEFT MFTT JOGPSNBUJPO UIBO B EJWFSTF QBSBQISBTF TFU� ҲJT EJGGFSFODF JO SFQSFTFOUJOH FWFOUT

BOE QBSUJDJQBOUT NFBOT UIBU OBSSBUJWF DIBJOT QSPWJEF MFTT JOGPSNBUJPO GPS EPXOTUSFBN BQ�

QMJDBUJPOT
 TJODF UIFZ FTTFOUJBMMZ POMZ FODPEF PSEFSJOH JOGPSNBUJPO BCPVU WFSCT�

4FDPOE
 QBSBQISBTF TFUT DBO POMZ CF MFBSOFE GSPN 	NPOPMJOHVBM
 QBSBMMFM TUBOEBSE UFYUT


XIJMF OBSSBUJWF DIBJOT DBO CF FYUSBDUFE GSPN UFYU PG BOZ LJOE� 1BSBQISBTF TFUT BSF VTVBMMZ

JOEVDFE GSPN B SBOHF PG UFYUT UIBU UBML BCPVU B TJNJMBS TDFOBSJP BOE IBWF B TJNJMBS EJTDPVSTF

TUSVDUVSF
 TVDI BT DSPXETPVSDFE FWFOU TFRVFODF EFTDSJQUJPOT 	3FHOFSJ FU BM�
 ����� 8BO[BSF

FU BM�
 ����
 ����
 PS NPWJF TDSJQUT 	3FHOFSJ BOE 8BOH
 ����
� ҲJT JNQMJFT UIBU QBSBQISBTF

TFUT BSF VTVBMMZ DSFBUFE PO B TNBMMFS TDBMF BOE POMZ PO B SFTUSJDUFE OVNCFS PG TDFOBSJPT


XIJMF OBSSBUJWF DIBJOT EP OPU IBWF UIJT SFTUSJDUJPO BOE DBO CF FYUSBDUFE GSPN BOZ MBSHF UFYU

DPMMFDUJPO� "T B DPBSTF FTUJNBUJPO PG UIF BDUVBM UPQJDBM DPWFSBHF PG FYJTUJOH &4% DPMMFDUJPOT


8BO[BSF FU BM� 	����
 GPVOE UIBU UISFF PG UIF NPTU DPNNPO DPMMFDUJPOT DPWFS BQQSPY� ���

PG UIF TUPSJFT JO UIF 30$ EBUB TFU 	.PTUBGB[B EFI FU BM�
 ����

 B DPSQVT PG HFOFSBM FWFSZEBZ�

TDFOBSJP OBSSBUJPOT� ҲJT NFBOT UIBU UIFSF JT B MBSHF TQBDF PG UPQJDT UIBU JT OPU DPWFSFE CZ

QBSBQISBTF TFUT
 BOE UIBU XPVME UIVT SFRVJSF GVSUIFS EBUB DPMMFDUJPO FGGPSUT�

ҲJSE
 IPXFWFS
 UIF GBDU UIBU OBSSBUJWF DIBJOT BSF PGUFO MFBSOFE GSPN OFXT UFYUT SFTVMUT JO
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DFSUBJO SFTUSJDUJPOT� 4DSJQU LOPXMFEHF JT VTVBMMZ MFTT BQQBSFOU BOE POMZ NBSHJOBMMZ QSPNJ�

OFOU JO UIF OFXT HFOSF� 4DSJQUT BEESFTT BOE EFTDSJCF FWFSZEBZ BDUJWJUJFT
 XIJMF OFXT UFYUT

SBSFMZ DPWFS TVDI UPQJDT
 CVU SBUIFS UBML BCPVU QPMJUJDT
 FDPOPNJDT FUD� ҲJT JNQMJFT UIBU UIF

HFOSF UIBU OBSSBUJWF DIBJOT IBWF CFFO MFBSOFE PO JO QSFWJPVT XPSL OPU BMXBZT QSPWJEFT B

HPPE CBTJT GPS MFBSOJOH TDSJQU LOPXMFEHF� 8JUI SFHBSE UP UIFJS EJTDPVSTF NPEF
 OFXT UFYUT

BSF VTVBMMZ DMBTTJGJFE BT SFQPSUT BOE OPU BT OBSSBUJPOT 	1BMNFS BOE 'SJFESJDI
 ����
� "MTP


$IBNCFST 	����
 OPUF UIBU NBOZ WFSCT JO OFXT UFYUT BDUVBMMZ EPOѠU EFTDSJCF TDSJQU FWFOUT

BU BMM�

'PVSUI
 DFSUBJO FWFOUT BSF VOMJLFMZ UP CF NFOUJPOFE JO UFYUT
 FWFO JG UIFZ OBUVSBMMZ PDDVS�

(PSEPO BOE 7BO %VSNF 	����
 SFGFS UP UIJT FGGFDU BT SFQPSUJOH CJBT BOE TIPX UIBU DFSUBJO

FWFOUT BSF VOEFS�SFQPSUFE JO OBUVSBM UFYUT� ҲJT DBO CF BUUSJCVUFE UP UIF GBDU UIBU BDDPSEJOH

UP UIF (SJDFBO NBYJN PG RVBOUJUZ 	(SJDF
 ����

 DPNNVOJDBUJPO TIPVME OPU QSPWJEF NPSF

JOGPSNBUJPO UIBO OFDFTTBSZ � PCWJPVT FWFOUT BSF PGUFO MFGU PVU�

1BSBQISBTF TFUT BWPJE UIJT SFTUSJDUJPO UP B DFSUBJO FYUFOU
 TJODF UIFZ BSF VTVBMMZ MFBSOFE PO

WFSZ FYQMJDJU UFYUT� #Z UFMMJOH DSPXETPVSDJOH XPSLFST UP MJTU BMM TUFQT UIBU BSF SFRVJSFE GPS BO

BDUJWJUZ
 UIF SFTVMUJOH UFYUT BSF BT FYQMJDJU BT QPTTJCMF� )PXFWFS
 TPNF DBTFT TUJMM SFNBJO FMV�

TJWF FWFO JO TVDI FYQMJDJU
 DSPXETPVSDFE UFYUT� *O %F4DSJQU GPS FYBNQMF
 UIF FWFOU PG QVUUJOH

PO UIF TFBU CFMU EVSJOH B GMJHIU JT NFOUJPOFE NPSF UIBO �� UJNFT
 XIJMF UIF VOCVDLMJOH JT

NFOUJPOFE POMZ � UJNFT
 BMUIPVHI CPUI FWFOUT TIPVME UBLF QMBDF FRVBMMZ PGUFO�

-BTUMZ
 JU JT IBSE UP DPNQBSF OFVSBM TDSJQU SFQSFTFOUBUJPOT UP QBSBQISBTF TFUT PS OBSSBUJWF

DIBJOT� /FVSBM TDSJQU NPEFMT BSF BMXBZT UBJMPSFE UP UIF UBTL BU IBOE� 5P EBUF
 UP PVS LOPXM�

FEHF
 UIFSF IBWF CFFO OP FGGPSUT UP FWBMVBUF OFVSBM TDSJQU SFQSFTFOUBUJPOT JO BO BDUVBM /-6

BQQMJDBUJPO TVDI BT RVFTUJPO BOTXFSJOH PS UFYU TVNNBSJ[BUJPO�

��� 0UIFS $PNNPOTFOTF ,OPXMFEHF 3FQSFTFOUBUJPOT

*O UIJT UIFTJT
 UIF GPDVT JT PO TDSJQU LOPXMFEHF
 B TQFDJGJD LJOE PG DPNNPOTFOTF LOPXMFEHF�

ҲFSF IBT CFFO TPNF SFTFBSDI PO UIF XJEFS GJFME PG DPNNPOTFOTF LOPXMFEHF
 JO QBSUJDVMBS

JO MFBSOJOH
 SFQSFTFOUJOH BOE BQQMZJOH EJGGFSFOU LJOET PG DPNNPOTFOTF LOPXMFEHF UP WBS�

JPVT /-1 QSPCMFNT� ҲF GPDVT PG SFTFBSDI PO UIJT UPQJD JT NBJOMZ PO B NPSF HFOFSBM LJOE

PG LOPXMFEHF BCPVU DPODFQUT BOE FOUJUJFT JO UIF XPSME
 BOE UIFJS SFMBUJPOT UP FBDI PUIFS
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PSHBOJ[FE GPS FYBNQMF JO LOPXMFEHF HSBQIT� *O DPOUSBTU UP UIJT
 TDSJQU LOPXMFEHF JT NPSF

GPDVTFE PO UFNQPSBM PSEFS JOGPSNBUJPO BOE FWFOU TUSVDUVSF� #PUI HFOFSBM DPNNPOTFOTF

LOPXMFEHF JO UIF GPSN PG LOPXMFEHF HSBQIT BOE TDSJQU LOPXMFEHF TFSWF B TJNJMBS QVSQPTF�

ҲFZ CPUI QSPWJEF CBDLHSPVOE JOGPSNBUJPO 	PG B EJGGFSFOU LJOE
 BOENBLF JU QPTTJCMF UP ESBX

JOGFSFODFT UIBU HP CFZPOE XIBU JT NFOUJPOFE JO B UFYU�

"MUIPVHI UIJT UIFTJT GPDVTFT POMZ PO TDSJQU LOPXMFEHF
 XF QSPWJEF BO PWFSWJFX PG SFDFOU

XPSL PO DPNNPOTFOTF LOPXMFEHF BT PSHBOJ[FE JO UIF GPSN PG MBSHF LOPXMFEHF HSBQIT JO

UIJT TFDUJPO CFDBVTF PG JUT TJNJMBSJUZ UP TDSJQU LOPXMFEHF� ҲF QSFTFOUFE EBUBTFUT FODPEF

EJGGFSFOU LJOET PG CBDLHSPVOE LOPXMFEHF
 DPWFSJOH GBDUT BCPVU PVS XPSME 	F�H� JOGPSNBUJPO

BCPVU QSFTJEFOUT PG UIF 64

 BT XFMM BT NPSF CBTJD UZQFT PG LOPXMFEHF 	XBUFS JT XFU
 � PS

NJYUVSFT UIFSFPG�

$ZD 	-FOBU
 ����
 JT B MBSHF
 NBOVBMMZ DSFBUFE DPNNPOTFOTF LOPXMFEHF EBUBCBTF� *U DPO�

UBJOT PWFS ���
��� FOUJUJFT
 SFGFSSFE UP BT JOEJWJEVBMT
 BOE DPMMFDUJPOT
 XIJDI BSF HSPVQT PG

JOEJWJEVBMT� $ZD DPNQSJTFT PG PWFS � NJMMJPO SFMBUJPOT
 XIJDI DPSSFTQPOE UP QSFEJDBUFT JO

GJSTU�PSEFS QSFEJDBUF MPHJD� 3FMBUJPOT FODPEF GVODUJPOT 	F�H� DBQJUBM�PG 

 XIJDINBQ JOEJWJEVBMT

UP PUIFS JOEJWJEVBMT
 TVDI BT DBQJUBM�PG	1BSJT
 'SBODF
�� "MTP
 USVUI GVODUJPOT BSF FODPEFE
 XIJDI

NBQ JOEJWJEVBMT UP USVUI WBMVFT�
 F�H� JT�B	#JMM$MJOUPO
 6OJUFE4UBUFT1SFTJEFOU
� $ZD FODPEFT CPUI

GBDUVBM LOPXMFEHF BCPVU PVS XPSME 	F�H� JOGPSNBUJPO BCPVU 64 QSFTJEFOUT PS JOGPSNBUJPO

BCPVU UIF DBQJUBM PG 'SBODF
 BT XFMM BT NPSF HFOFSBM BTTFSUJPOT 	ѢBMM USFFT BSF QMBOUTѣ
� 5P�

HFUIFS XJUI UIF LOPXMFEHF CBTF BT TVDI
 QBSTJOH BOE RVFSZJOH UPPMT BSF QSPWJEFE GPS B GBTU

BDDFTT UP UIF EBUB CBTF� 6TJOH UIF QSFEJDBUF�MPHJD MJLF TUSVDUVSF PG $ZD
 TVDI UPPMT BSF BCMF

UP QFSGPSN TJNQMF MPHJDBM EFEVDUJPO PO FOUJUJFT BOE SFMBUJPOT� ҲJT QSFEJDBUF�MPHJD CBTFE

TUSVDUVSF PG $ZD IBT IPXFWFS CFFO UIF DFOUFS PG DSJUJDJTN
 TJODF JU NBLFT UIF FYUFOTJPO PG

$ZD DPNQMFY BOE SFRVJSFT IVNBOXPSLFST GPS UIJT UBTL 	%PNJOHPT
 ����
� "MTP
 UIF GBDU UIBU

$ZD JT OPU GSFFMZ BWBJMBCMF IJOEFST JUT VTFGVMOFTT GPS BDBEFNJD SFTFBSDI�

$PODFQU/FU 	4QFFS FU BM�
 ����
 JT B MBSHF TFNBOUJD HSBQI UIBU SFQSFTFOUT HFOFSBM DPNNPO�

TFOTF LOPXMFEHF BCPVU UIF XPSME� *U FODPEFT JOGPSNBUJPO BCPVU FOUJUJFT BOE UIFJS DPOOFD�
�&OUJUJFT BOE SFMBUJPOT BDUVBMMZ GPMMPX DFSUBJO TZOUBDUJD QBUUFSOT XIJDI BSF PNJUUFE IFSF GPS SFBTPOT PG

CSFWJUZ�
�/VNCFST BSF UBLFO GSPN IUUQ���XXX�EBWF�SFFE�DPN�DTD����4���1SFTFOUBUJPOT�

$:$�QQU� &YBDU BOE VQ�UP�EBUF OVNCFST BSF IBSE UP GJOE TJODF UIF EBUB CBTF JT DPQZSJHIUFE BOE OPU GSFFMZ

BDDFTTJCMF�

http://www.dave-reed.com/csc550.S03/Presentations/CYC.ppt
http://www.dave-reed.com/csc550.S03/Presentations/CYC.ppt


�� 4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT ��

'JHVSF ���� " TNBMM FYDFSQU PG $PODFQU/FU
 UBLFO GSPN 4QFFS BOE )BWBTJ 	����
�

UJPOT UP FBDI PUIFS 	DG� 'JHVSF ���

 TJNJMBS UP 8PSE/FU 	'FMMCBVN
 ����
� *U DPOUBJOT �� NJM�

MJPO FEHFT
 FODPEJOH UIF FOUJUJFT
 BOE PWFS � NJMMJPO OPEFT
 FODPEJOH SFMBUJPOT CFUXFFO UIF

FOUJUJFT� $PODFQU/FU XBT NBJOMZ DSFBUFE BVUPNBUJDBMMZ CZ FYUSBDUJOH BOE QBSTJOH JOGPSNB�

UJPO GSPN WBSJPVT TPVSDFT
 TVDI BT UIF 0.$4 QSPKFDU 	4JOHI FU BM�
 ����

 8JLUJPOBSZ�
 0QFO

.VMUJMJOHVBM 8PSE/FU 	#POE BOE 'PTUFS
 ����

 0QFO$ZD 	-FOBU
 ����
 	B TNBMM TVCTFU PG UIF

GVMM EBUBCBTF
 DG� OFYU QBSBHSBQI
 BOE %#1FEJB 	"VFS FU BM�
 ����
� "T B DPOTFRVFODF
 JU FO�

DPEFT WFSZ EJGGFSFOU UZQFT PG LOPXMFEHF� 4JODF $PODFQU/FU JT NPTUMZ BVUPNBUJDBMMZ DSFBUFE


JU JT FBTJMZ FYUFOEJCMF
 JO DPOUSBTU UP $ZD� *U EPFT OPU BMMPX QSFDJTF QSFEJDBUF�MPHJD CBTFE SFB�

TPOJOH
 CVU JT CFUUFS TVJUFE GPS TUBUJTUJDBM NPEFMJOH BOE IBT UIVT CFFO NPSF QPQVMBS SFDFOUMZ�

"MTP
 JUT GSFF BWBJMBCJMJUZ JT B DMFBS BEWBOUBHF DPNQBSFE UP $ZD�

8FC$IJME 	5BOEPO FU BM�
 ����
 JT B LOPXMFEHF CBTF UIBU XBT BVUPNBUJDBMMZ DSFBUFE GSPN

XFC DPOUFOUT� *U DPOUBJOT PWFS � NJMMJPO BEKFDUJWFT BOE OPVOT UIBU BSF NBQQFE UP 8PSE/FU

TFOTFT GPS EJTBNCJHVBUJPO
 BOE UIBU BSF DPOOFDUFE XJUI PWFS �� NJMMJPO BTTFSUJPOT CBTFE

PO QSFEJDBUFT TVDI BT IBT4IBQF PS IBT5BTUF� *O DPOUSBTU UP PUIFS DPNNPOTFOTF LOPXMFEHF

EBUBCBTFT
 8FC$IJME JT UJHIUMZ DPOOFDUFE UP 8PSE/FU
 QSPWJEJOH XPSE TFOTF EJTBNCJHVB�

UJPO GPS JUT UFSNT� 8FC$IJME NPTUMZ FODPEFT CBTJD DPNNPOTFOTF LOPXMFEHF
 TVDI BT UIF
�IUUQT���XXX�XJLUJPOBSZ�PSH�

https://www.wiktionary.org/


�� 4DSJQU ,OPXMFEHF 3FQSFTFOUBUJPOT ��

GBDU UIBU B EJF JT B UZQF PG DVCF�

/&-- 	$BSMTPO FU BM�
 ����� .JUDIFMM FU BM�
 ����
 ����
 JT TJNJMBS UP 8FC$IJME JO UIF TFOTF

UIBU JU DPOUBJOT DPNNPOTFOTF BTTFSUJPOT DPMMFDUFE GSPN UIF XFC� 6OMJLF 8FC$IJME
 /&--

JT CBTFE PO BNBDIJOF MFBSOJOH TZTUFN UIBU DPOTUBOUMZ TDBOT UIFXFC BOE SFGJOFT BOE FYUFOET

JUT LOPXMFEHF CBTF CBTFE PO B NBOVBMMZ DSFBUFE TFFE TFU�

%#1FEJB 	-FINBOO FU BM�
 ����
 JT B LOPXMFEHF HSBQI UIBU XBT BVUPNBUJDBMMZ FYUSBDUFE GSPN

8JLJQFEJB BOE DPOUBJOT ��� NJMMJPO GBDUT EFTDSJCJOH ��� NJMMJPO FOUJUJFT� *O DPOUSBTU UP PUIFS

EBUB CBTFT
 %#1FEJB JT NVMUJMJOHVBM
 JODMVEJOH JOGPSNBUJPO GSPN ��� EJGGFSFOU MBOHVBHF FEJ�

UJPOT PG 8JLJQFEJB BOE POMZ GPDVTFT PO GBDUVBM LOPXMFEHF BCPVU OBNFE FOUJUJFT UIBU BSF

NFOUJPOFE JO 8JLJQFEJB�



1BSU **

*EFOUJGZJOH 4DSJQUT JO /BUVSBM 5FYUT



$IBQUFS �

4DSJQU 1BSTJOH � #BDLHSPVOE

ҲF GPDVT PG UIF TFDPOE QBSU PG UIJT UIFTJT JT PO UIF UBTL PG BOBMZ[JOH UFYU�MFWFM FWFOU TUSVD�

UVSF� 8F BEESFTT TDSJQU QBSTJOH
 UIF BVUPNBUJD NBQQJOH PG OBSSBUJWF UFYUT UP TDSJQUT� 4DSJQU

QBSTJOH JT UIFNPTU DFOUSBM QSFSFRVJTJUF GPS MFWFSBHJOH TDSJQU LOPXMFEHF GPS FOE�UP�FOE UBTLT

BOE BQQMJDBUJPOT PG OBUVSBM MBOHVBHF VOEFSTUBOEJOH
 TJODF JU MJOLT UIF TDSJQU SFQSFTFOUBUJPO

UP UIF UFYU BOE NBLFT QBSBQISBTF BOE PSEFSJOH JOGPSNBUJPO PG UIF TDSJQU SFQSFTFOUBUJPO BD�

DFTTJCMF� *O 4FDUJPO ���
 XF FYQMBJO UIF CBTJD JEFB PG TDSJQU QBSTJOH BOE NPUJWBUF UIF UBTL CZ

TIPXJOH BQQMJDBUJPO QFSTQFDUJWFT� *O 4FDUJPO ���
 XF NPWF PVS GPDVT UP B NPSF OBUVSBMJTUJD

FYBNQMF BOE JMMVTUSBUF UIF EJGGJDVMUZ PG UIF UBTL XJUI B CMPH TUPSZ UFYU� 4JODF UIF UBTL CFBST

NBKPS DIBMMFOHFT
 XF TJNQMJGZ JU GPS UIJT EJTTFSUBUJPO� ҲFTF TJNQMJGJDBUJPOT BOE PVS SFTVMUJOH

DPOUSJCVUJPOT BSF EFTDSJCFE JO 4FDUJPO ���� -BTUMZ
 XF EFTDSJCF SFMBUFE XPSL JO 4FDUJPO ����

��� #BTJD *EFB BOE .PUJWBUJPO

'JHVSF ��� JMMVTUSBUFT UIF CBTJD JEFB PG TDSJQU QBSTJOH� " GSBHNFOU PG B TUPSZ BCPVU ӟӞӨӦӫӤ Ӟ

ӠӞӨӢ JT TIPXO JO UIF VQQFS QBSU PG UIF GJHVSF� XJUI B TDSJQU GSBHNFOU JO UIF MPXFS QBSU� *O UIJT

EJTTFSUBUJPO
 PVS TDSJQU QBSTFS XJMM VUJMJ[F B TDSJQU SFQSFTFOUBUJPO JO UIF GPSN PG QBSBQISBTF

TFUT 	DG� 4FDUJPO ���

 JO XIJDI FWFOUT BOE QBSUJDJQBOUT BSF SFQSFTFOUFE BT TFUT PG TIPSU GPSNV�

MBUJPO WBSJBOUT� ҲF JEFB PG TDSJQU QBSTJOH JT UP JEFOUJGZ WFSCT JO B UFYU UIBU JOTUBOUJBUF FWFOUT



�� 4DSJQU 1BSTJOH � #BDLHSPVOE ��

After the meeting, I answered some last emails and got into my car 

to drive home. I was looking forward to my free evening!

I was in the mood for something sweet, so I decided to bake a cake.  I 

looked up a recipe. In my kitchen, I mixed the ingredients for the 

cake and put it into the oven.

CHOOSE_
RECIPE
- find recipe

- browse for recipe 

online

BUY_INGR.
- buy flour

- go to store

MIX_INGR.
- mix thoroughly

- use mixer

PUT_OVEN
- put cake into 

oven

- bake batter

'JHVSF ���� "O FYBNQMF PG TDSJQU QBSTJOH XJUI B TUPSZ GSBHNFOU BOE BO FYDFSQU PG UIF ӟӞӨӦӫӤ

Ӟ ӠӞӨӢ TDSJQU�

PG B HJWFO TDSJQU BOE BMJHO UIFN XJUI UIF SFTQFDUJWF FWFOU QBSBQISBTF TFUT� 4DSJQU QBSTJOH

TVCTVNFT UIF UBTL PG JEFOUJGZJOH BOE MBCFMJOH TDSJQU QBSUJDJQBOUT JO UIF UFYU
 XIJDI GPS CFUUFS

SFBEBCJMJUZ JT OPU TIPXO JO UIF GJHVSF�

*O UIF FYBNQMF UFYU
 MPPL VQ
 NJY BOE QVU NFOUJPO TDSJQU FWFOUT UIBU BQQFBS JO UIF ӟӞӨӦӫӤ Ӟ

ӠӞӨӢ TDSJQU� ҲFSFGPSF
 UIFZ BSF BMJHOFEXJUI UIF SFTQFDUJWF QBSBQISBTF TFUT 	ӠӥӬӬӰӢ@ӯӢӠӦӭӢ


ӪӦӵ@ӦӫӤӯӢӡӦӢӫӱӰ BOE ӭӲӱ@ӬӳӢӫ
� ҲF BVYJMJBSZ WFSC XBT EPFT OPU EFTDSJCF BO FWFOU
 TP B

TDSJQU QBSTJOH NPEFM XJMM OPU BMJHO JU� %FDJEF EFTDSJCFT B TQFDJGJD BDUJPO UIBU DBO HFOFSBMMZ

BQQFBS JO NBOZ TDFOBSJPT� *O DPOUSBTU UP UIF PUIFS FWFOUT
 JU JT JOEFQFOEFOU PG B DPODSFUF

TDSJQU BOE JT UIVT OPU BMJHOFE� #BLF B DBLF QMBZT B TQFDJBM SPMF� 3BUIFS UIBO EFTDSJCJOH B

DPODSFUF FWFOU
 JU FWPLFT BOE BDUJWBUFT UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU� " TDSJQU QBSTFS DBO VTF

TVDI TDSJQU�FWPLJOH FMFNFOUT UP JEFOUJGZ UIF TDSJQU UIBU JT BEESFTTFE JO UIF UFYU�

"T NFOUJPOFE
 B GVMM TDSJQU QBSTFS BMTP JEFOUJGJFT QBSUJDJQBOU NFOUJPOT JO B UFYU BOE MBCFMT

UIFN XJUI QBSUJDJQBOU UZQF MBCFMT� *U TIPVME GJOE UIBU GMPVS
 DIPDPMBUF BOE JOHSFEJFOUT SFGFS UP

UIF ӦӫӤӯӢӡӦӢӫӱӰ QBSUJDJQBOU UZQF
 XIJMF DIPDPMBUF DBLF GPS FYBNQMF SFGFST UP UIF ӠӞӨӢ QBSUJD�

JQBOU�

4DSJQU QBSTJOH DPOTJTUT PG GJWF TVC�UBTLT� ҲFTF UBTLT BSF EFQJDUFE JO 'JHVSFT ��� BOE ���
 PO

UIF TBNF UFYU BT JO 'JHVSF ����



�� 4DSJQU 1BSTJOH � #BDLHSPVOE ��

Scenario 

Identification

Text 

Segmentation

After the meeting, I answered some last emails and got into my car 
to drive home. I was looking forward to my free evening!
I was in the mood for something sweet, so I decided to bake a cake. I 
looked up a recipe. In my kitchen, I mixed the ingredients for the 
cake and put it into the oven.

Script 

Database

'JHVSF ���� 5FYU 4FHNFOUBUJPO BOE 4DFOBSJP JEFOUJGJDBUJPO CBTFE PO B TDSJQU EBUBCBTF�

ѧ 5FYU 4FHNFOUBUJPO� 0OF JNQPSUBOU TUFQ PG TDSJQU QBSTJOH JT UP JEFOUJGZ QBSUT PG B UFYU

UIBU UBML BCPVU B TQFDJGJD TDFOBSJP� *O 'JHVSF ���
 UIJT TUFQ DPSSFTQPOET UP JEFOUJGZJOH

UIBU UIF CMVF BOE HSFFO QBSUT BEESFTT EJGGFSFOU TDSJQUT�

ѧ 4DFOBSJP *EFOUJGJDBUJPO� *EFOUJGZJOH UIF SFMFWBOU TDSJQU TDFOBSJP JT DMPTFMZ DPOOFDUFE

UP UIF UFYU TFHNFOUBUJPO TUFQ� " TDSJQU QBSTFS TIPVME NBLF VTF PG TDSJQU�FWPLJOH FM�

FNFOUT TVDI BT CBLF B DBLF JO UIF FYBNQMF UP BDUJWBUF UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU BOE

NBLF JU BDDFTTJCMF GPS TDSJQU QBSTJOH� *O 'JHVSF ���
 UIJT TUFQ DPSSFTQPOET UP BTTJHOJOH

EJGGFSFOU TDFOBSJP MBCFMT UP UIF CMVF BOE HSFFO QBSUT 	ӴӬӯӨӦӫӤ Ӧӫ Ӟ ӧӬӟ BOE ӟӞӨӦӫӤ Ӟ

ӠӞӨӢ
 SFTQFDUJWFMZ
�

ѧ &WFOU7FSC *EFOUJGJDBUJPO� (JWFO B UFYU GSBHNFOU UIBU JOTUBOUJBUFT B TQFDJGJD TDSJQU
 UIF

OFYU TUFQ JT UP JEFOUJGZ WFSCT UIBU EFOPUF TDSJQU FWFOUT� ҲJT DPSSFTQPOET UP GJOEJOH UIBU

XBT BOE EFDJEFE TIPVME OPU CF BMJHOFE
 BOE UIBU MPPLFE VQ
 NJYFE BOE QVU EFOPUF FWFOUT


JO 'JHVSF ����

ѧ &WFOU 5ZQF *EFOUJGJDBUJPO� ҲFNPTU DFOUSBM TUFQ JT UIF JEFOUJGJDBUJPO PG UIF FWFOU UZQF

PG WFSCT UIBU XFSF QSFWJPVTMZ JEFOUJGJFE BT EFOPUJOH B TDSJQU FWFOU
 J�F� UIF BDUVBM BMJHO�

NFOU PG WFSCT JO UIF UFYU XJUI FWFOU QBSBQISBTF TFUT� ҲJT DPSSFTQPOET UP BTTJHOJOH



�� 4DSJQU 1BSTJOH � #BDLHSPVOE ��

After the meeting, I answered some last emails and got into my car 
to drive home. I was looking forward to my free evening!
I was in the mood for something sweet, so I decided to bake a cake. I 
looked up[choose_recipe] a recipe. In my kitchen, I mixed[mix_ingredients] 
the ingredients for the cake and put[put_oven] it into the oven.

Event Verb 

Identification

Event Type 

Identification

Participant 

Identification

'JHVSF ���� &WFOU 7FSC *EFOUJGJDBUJPO
 &WFOU 5ZQF *EFOUJGJDBUJPO BOE 1BSUJDJQBOU *EFOUJGJDB�

UJPO�

UIF QVSQMF MBCFMT JO 'JHVSF ����

ѧ 1BSUJDJQBOU *EFOUJGJDBUJPO� 4DSJQU QBSUJDJQBOU NFOUJPOT BOE UIFJS QBSUJDJQBOU UZQF

TIPVME CF JEFOUJGJFE� ҲF QBSUJDJQBOU UZQF MBCFMT BSF OPU TIPXO JO UIF GJHVSF GPS CFUUFS

SFBEBCJMJUZ�

*O IVNBO MBOHVBHF VOEFSTUBOEJOH
 UIFTF GJWF TVCUBTLT BSF JOUFHSBUFE SBUIFS UIBO QFSGPSNFE

BT TJOHMF TUFQT� ҲF TVCUBTLT BSF UIVT OPU BT TUSJDUMZ TFQBSBCMF BT JOEJDBUFE IFSF� *OGPSNBUJPO

GSPN POF UBTL NJHIU CF VTFGVM GPS PUIFS UBTLT
 TP JEFBMMZ
 B TDSJQU QBSTFS JT BO JOUFHSBUFE

TZTUFN JO XIJDI JOGPSNBUJPO DBO GMPX GSPN POF DPNQPOFOU UP UIF PUIFS� "O FYBNQMF JT

UIBU QBSUJDJQBOU JOGPSNBUJPO JT VTFGVM GPS TDFOBSJP JEFOUJGJDBUJPO
 TJODF UIFSF BSF DBTFT JO

XIJDI UIF TDFOBSJP JT FWPLFE POMZ CBTFE PO B QBSUJDJQBOU PS FWFOU NFOUJPO 	T� 4FDUJPO ���
�

,OPXJOH BCPVU B QBSUJDJQBOU UZQF DBO UIVT CF IFMQGVM GPS GJOEJOH UIF DVSSFOU TDFOBSJP�

4DSJQU QBSTJOH POMZ NBLFT TFOTF BT B UBTL JG UIF VOEFSMZJOH TDSJQU SFQSFTFOUBUJPO JT CBTFE PO

FWFOU UZQFT� ҲF BMJHONFOU PG OBSSBUJWF DIBJO FWFOUT XJUI B UFYU JT USJWJBM
 TJODF FWFOUT BSF



�� 4DSJQU 1BSTJOH � #BDLHSPVOE ��

SFQSFTFOUFEXJUI WFSC MFNNBT SBUIFS UIBO DPNQMFY UZQFT JO B OBSSBUJWF DIBJO 	DG� $IBQUFS �
�

&BSMZ TDSJQU QBSTFST 	$VMMJOHGPSE
 ����
 VTFE B IBOE�DPEFE FWFOU UZQF SFQSFTFOUBUJPO
 XIJDI

FOBCMFE TDSJQU QBSTJOH� )PXFWFS
 B TNBMM
 IBOE�DSBGUFE TDSJQU EBUBCBTF EPFT OPU BMMPX TDSJQU

QBSTJOH PO B MBSHFS TDBMF� *O DPOUSBTU
 TDBMBCMF TDSJQU QBSTJOH JT GBDJMJUBUFE CZ B SFQSFTFOUBUJPO

CBTFE PO QBSBQISBTF TFUT� -BSHF QBSBQISBTF TFUT XJUI B IJHI DPWFSBHF BOE B IJHI MJOHVJTUJD

EJWFSTJUZ NBLF UIF QBSTJOH UBTL FBTJFS
 TJODF UIFZ QSPWJEF SJDIFS BOE NPSF USBJOJOH NBUFSJBM

GPS B QBSTFS 	DG� $IBQUFS �
� "MTP
 XIFO UIF TDSJQU JT BMJHOFE XJUI UIF UFYU
 UIF QBSBQISBTF

JOGPSNBUJPO PO FWFOU BOE QBSUJDJQBOU MFWFM JT BDDFTTJCMF GPS DPODSFUF UFYU QSPDFTTJOH BQQMJ�

DBUJPOT� &YBNQMFT JODMVEF RVFTUJPO BOTXFSJOH
 UFYUVBM FOUBJMNFOU
 DPSFGFSFODF SFTPMVUJPO


UFYU HFOFSBUJPO BOE PUIFST
 BT EJTDVTTFE JO $IBQUFS ��

��� 4DSJQU 1BSTJOH PG /BUVSBMJTUJD 5FYUT

ҲF UFYU JO 'JHVSF ��� JMMVTUSBUFE UIF CBTJD JEFB BOE JOUVJUJPO CFIJOE TDSJQU QBSTJOH� *O UIJT

TFDUJPO
 XF MPPL BU DIBMMFOHFT GPS TDSJQU QBSTJOH UIBU BSJTF PO NPSF OBUVSBMJTUJD UFYUT�

ҲF UFYU JO 'JHVSF ��� JT B TUPSZ BCPVU FWFSZEBZ BDUJWJUJFT
 UBLFO GSPN UIF 4QJOO�S DPSQVT

	#VSUPO FU BM�
 ����

 B MBSHF DPMMFDUJPO PG CMPH TUPSJFT DSBXMFE GSPN WBSJPVT XFC QBHFT� ҲJT

UFYU JMMVTUSBUFT TPNF PG UIF EJGGJDVMUJFT GPS TDSJQU QBSTJOH PO OBUVSBMJTUJD UFYUT
 CVU EPFT OPU

FWFO TIPX UIF NPTU DPNQMFY DBTFT� "T EJTDVTTFE JO $IBQUFS �
 UIFSF BSF TPNF HFOSFT
 TVDI

BT OFXTXJSF UFYUT
 XIJDI SFGFS UP TDSJQUT POMZ CSJFGMZ BOE JOGSFRVFOUMZ
 TP QBSTJOH TVDI B UFYU

XJMM CF NPSF DIBMMFOHJOH�

ҲF UFYU JO 'JHVSF ��� JMMVTUSBUFT TPNF PG UIF DIBMMFOHFT GPS UFYU TFHNFOUBUJPO BOE TDFOBSJP

JEFOUJGJDBUJPO�

ѧ .VMUJQMF 4DFOBSJPT� ҲFSF DBO CF B MBSHF OVNCFS PG TDFOBSJPT BEESFTTFE JO B TJOHMF

UFYU� 8JUIJO POF UFYU
 UIF TDFOBSJP DBO DIBOHF TFWFSBM UJNFT� *O 'JHVSF ���
 BU MFBTU

UISFF TDFOBSJPT BSF JOTUBOUJBUFE
 BT JOEJDBUFE CZ UIF EJGGFSFOU DPMPVST 	ӳӦӰӦӱӦӫӤ Ӟ ӠӬӫ�

ӳӢӫӱӦӬӫ
 ӥӞӳӦӫӤ өӲӫӠӥ BOE ӱӞӨӦӫӤ Ӟ ӱӬӲӯ
� ҲFSF DPVME BMTP CF DBTFT JO XIJDI B

TIPSU UFYU DIVOL JT BO FYDVSTJPO JOUP B EJGGFSFOU UPQJD
 TVDI UIBU UIF DIVOL UIBU JO�

TUBOUJBUFT B TDFOBSJP JT EJTDPOUJOVPVT�

ѧ 4DFOBSJP (SBOVMBSJUZ� *U JT OPU DMFBSMZ EFGJOFE XIJDI FWFOUT BOE QBSUJDJQBOUT CFMPOH



�� 4DSJQU 1BSTJOH � #BDLHSPVOE ��

:FTUFSEBZ`NPSOJOH
 XF DPVMEOѠU XBJU UP HP PWFS UP UIF 4BMU 1BMBDF DPOWFOUJPO DFOUFS UP

QJDL VQ PVS OFX DPOWFOUJPO CBHT� *OTJEFXFSF QMFOUZ PG HPPEJFT
 JODMVEJOH UIF CSBOE�OFX

DBUBMPH BOE UISFF OFX TUBNQ TFUT� ҲFO * TQFOU BMNPTU UISFF IPVST JO MJOF`UP HFU JOUP .F�

NFOUP .BMM�` ҲJT JT XIFSF 4UBNQJOѠ 6Q� TFMMT TPVWFOJFS UZQF TUVGG�` * CPVHIU B TVQFS DVUF

OFX TIJSU XJUI`USJNNJOH GSPN UIF OFX 8JOETPS ,OPU EFTJHOFS TFSJFT QBQFST
 B $%�SPN

XJUI TBNQMFT GSPN DPOWFOUJPO DMBTTFT
 DIBSNT
 DVUF DIBQTUJDLT JO PVS OFX %FTJHOFS 4F�

SJFT QSJOUT
 BOE PUIFS GVO UIJOHT� /FYU
 * XFOU UP MVODI XJUI 3PCJO BOE %BMMBT�` * SFBMMZ MJLFE

UIF $PDB�$PMB QPSL MPJO TBOEXJDI * IBE GPS EJOOFS`5VFTEBZ OJHIU
 TP * SFDPNNFOEFE XF

HP`CBDL UP UIF/BVWPP$BGF`GPS MVODI�` *ѠN UBMLJOH SFBM TBOEXJDIFT�`8JUI SFBM IPNFNBEF

CSFBE BOE UIFZ DBSWF UIF NFBU GPS ZPVS TBOEXJDI SJHIU JO GSPOU PG ZPV�`:VN� "GUFS MVODI


UIF PUIFST XFOU PO UIF UPVS PG UIF 4UBNQJOѠ 6QѠ DBOWBT JO 3JWFSUPO�` * FOKPZFE XBOEFSJOH

UISPVHI 5FNQMF 4RVBSF BOE HPU TPNF QJDT PG UIF UFNQMF
 UIF PUIFS CFBVUJGVM CVJMEJOHT


BOE UIF TVSSPVOEJOH HBSEFOT� ҲFO
 * TBX UIF -%4 DPOGFSFODF DFOUFS UISPVHI UIF USFFT

BOE EFDJEFE UP HP UBLF B UPVS�`ҲF BSDIJUFDUVSF`BOE BSUXPSL BSF`BNB[JOH�

'JHVSF ���� &YBNQMF UFYU GSPN UIF 4QJOO�S CMPH TUPSJFT DPSQVT 	#VSUPO FU BM�
 ����
� 4DSJQU

FWFOUT BSF VOEFSMJOFE
 TDSJQU�FWPLJOH FWFOUT BSF NBSLFE JO JUBMJDT�

UP B QBSUJDVMBS TDFOBSJP BOE XIJDI EP OPU� ҲF HSBOVMBSJUZ PG TDFOBSJPT EFQFOET PO

UIF TDSJQU EBUB CBTF� *O UIF HSFFO UFYU
 UIF ӥӞӳӦӫӤ өӲӫӠӥ TDFOBSJP JT BEESFTTFE
 TP

B QBSTFS OFFET UP LOPX UIBU B EJGGFSFOU TDSJQU IBT UP CF BDUJWBUFE� "MUFSOBUJWFMZ
 UIF

ӥӞӳӦӫӤ өӲӫӠӥ TDSJQU DPVME CF TFFO BT B QBSU PG ӳӦӰӦӱӦӫӤ Ӟ ӠӬӫӳӢӫӱӦӬӫ
 TP UIF QBSTFS

IBT UIF PQUJPOT UP FJUIFS BDUJWBUF UIJT TDSJQU PS OPU�

ѧ 4DSJQU "DUJWBUJPO� ҲFSF BSF PGUFO OP FYQSFTTJPOT UIBU DMFBSMZ FWPLF B TDSJQU� *O UIF

CFHJOOJOH PG UIF UFYU JO 'JHVSF ���
 UIFSF JT OP FYQSFTTJPO UIBU FWPLFT UIF ӳӦӰӦӱӦӫӤ

Ӟ ӠӬӫӳӢӫӱӦӬӫ TDFOBSJP
 CVU UIF GJSTU BDUJPO UIBU JT NFOUJPOFE JT BO FWFOU GSPN UIF

TDFOBSJP� ӤӬӦӫӤ ӱӬ ӱӥӢ ӠӬӫӳӢӫӱӦӬӫ ӠӢӫӱӢӯ� ҲF QBSTFS XJMM VTF UIF QBSUJDJQBOU

ӠӬӫӳӢӫӱӦӬӫ ӠӢӫӱӢӯ 	BOE TPNF TVSSPVOEJOH NBUFSJBM
 UP BDUJWBUF UIF DPSSFDU TDSJQU�

ѧ %JTUSBDUPST� ҲFSF DBO CF EJTUSBDUJOH FYQSFTTJPOT
 JO XIJDI B TDSJQU JT DMFBSMZ BE�

ESFTTFE BOE BDUJWBUFE
 CVU OPU SFGFSSFE UP GVSUIFS� *O UIF HSFFO TFHNFOU JO 'JHVSF

���
 UIF FYQSFTTJPO IBE GPS EJOOFS FWPLFT UIF ӥӞӳӦӫӤ ӡӦӫӫӢӯ TDSJQU
 CVU UIFSF BSF OP
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SFGFSFODFT UP FWFOUT PS QBSUJDJQBOUT PG UIF TDSJQU JO UIF UFYU� *O UIJT DBTF
 UIF QBSTFS

TIPVME OPU BDUJWBUF B EJGGFSFOU TDSJQU SFQSFTFOUBUJPO� 5BLJOH B UPVS JT NFOUJPOFE UXJDF

JO UIF PSBOHF QBSU
 TP UIF ӱӞӨӦӫӤ Ӟ ӱӬӲӯ TDSJQU JT BDUJWBUFE� )PXFWFS
 OP SFMFWBOU

FWFOUT GSPN UIF TDSJQU BSF NFOUJPOFE�

'PS UIF JEFOUJGJDBUJPO PG FWFOU WFSCT BOE FWFOU UZQFT
 UIF GPMMPXJOH EJGGJDVMUJFT BSJTF�

ѧ 4QBSTF&WFOU.FOUJPOT� 'SPN UIF UFYU
 JU CFDPNFT BQQBSFOU UIBU UIFSF BSF VTVBMMZ POMZ

GFX SFMFWBOU FWFOUT BEESFTTFE
 CFDBVTF NPTU PG XIBU IBQQFOT JO B TDSJQU JT BTTVNFE

UP CF DPNNPO HSPVOE BOE JNQMJDJUMZ VOEFSTUPPE CZ UIF SFBEFS� ҲJT NBLFT JU IBSE UP

VTF SJDI TDSJQU JOGPSNBUJPO PS NBUFSJBM GSPN UIF UFYU
 CFDBVTF UIF QBSUT PG B UFYU UIBU

BDUVBMMZ BEESFTT B TDSJQU DBO CF TIPSU BOE TQBSTF� ҲF HSFFO UFYU GPS FYBNQMF EFTDSJCFT

B GVMM JOTUBODF PG UIF ӥӞӳӦӫӤ өӲӫӠӥ TDSJQU
 CVU NFOUJPOT POMZ UXP FWFOUT
 JOTUBOUJBUFE

CZ SFDPNNFOE BOE DBSWF
 SFTQFDUJWFMZ�

ѧ 5IF 3PMF PG 0SEFSJOH *OGPSNBUJPO� 8F HFOFSBMMZ BTTVNF UIBU PSEFSJOH JOGPSNBUJPO

JT DFOUSBM UP TDSJQU QBSTJOH� ҲF UZQJDBM PSEFS PG FWFOUT JO B TDSJQU TDFOBSJP TIPVME

HVJEF UIF BMJHONFOU QSPDFTT BOE JOGPSN UIF JEFOUJGJDBUJPO PG FWFOU UZQFT� )PXFWFS


UIF OBUVSBM PSEFS PG NBOZ FWFOUT JT WFSZ GMFYJCMF
 BT DBO CF TFFO JO UIF CMVF UFYU JO

'JHVSF ���� TQFOEJOH UJNF JO B MJOF
 CVZJOH B TIJSU BOE HFU JOUP B IBMM DBO BMM IBQQFO JO

BSCJUSBSZ PSEFS� *U JT UIVT EJGGJDVMU UP VUJMJ[F UFNQPSBM JOGPSNBUJPO JO UIJT DBTF�

ѧ &WFOU *EFOUJGJDBUJPO� ҲFSF BSF NBOZ WFSCT UIBU TIPVME OPU CF BMJHOFE XJUI UIF TDSJQU

BU BMM
 GPS FYBNQMF DPVME
 XBJU PS XFSF� 8IJMF BVYJMJBSJFT VTVBMMZ EPOѠU EFTDSJCF TDSJQU

FWFOUT
 JU JT GBS GSPN USJWJBM UP GJOE PVU UIBU XBJU JO UIJT DBTF JT OPU SFMFWBOU GPS UIF

DVSSFOU TDSJQU� 8ӞӦӱ JT B QMBVTJCMF FWFOU XIFO ӳӦӰӦӱӦӫӤ Ӟ ӠӬӫӳӢӫӱӦӬӫ
 CVU JO UIJT

DBTF
 UIF WFSC EPFT OPU EFTDSJCF UIF SFTQFDUJWF FWFOU CVU JT VTFE BT B MJHIU WFSC�

��� 4DSJQU 1BSTJOH JO UIF 4DPQF PG UIJT 5IFTJT

*O UIJT UIFTJT
 XF QSPWJEF UIF GJSTU TDSJQU QBSTJOHNPEFM USBJOFE PO QBSBQISBTF TFUT� "T TIPXO

JO 4FDUJPO ���
 BMJHOJOH TDSJQU TUSVDUVSFT XJUI UFYUT JT B DPNQMFY UBTL� 1SPWJEJOH B GVMMZ TVQFS�

WJTFE
 HFOFSBMMZ BQQMJDBCMF TDSJQU QBSTFS UIBU UBDLMFT BMM PG UIF BGPSFNFOUJPOFE UBTLT BT TIPXO
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JO 4FDUJPO ��� XPVME HP CFZPOE UIF TDPQF PG UIJT EJTTFSUBUJPO� ҲVT
 XF TJNQMJGZ UIF UBTL BOE

DPODFOUSBUF PO TPNF QBSUT PG UIF GVMM UBTL POMZ� 8F GJOE UIBU FWFO B TJNQMJGJFE TDSJQU QBSTJOH

UBTL JT B DPNQMFY DIBMMFOHF BOE JEFOUJGZ SFMFWBOU QSPCMFNT�

ѧ "T B GJSTU TJNQMJGJDBUJPO
 XF XPSL XJUI B EBUB TFU PG OBSSBUJWF UFYUT UIBU JOTUBOUJBUF B

TJOHMF TDSJQU POMZ
 J�F� UIBU DPOUBJO B TUPSZ TJUVBUFE JO B TJOHMF TDFOBSJP
 EFTDSJCFE JO

$IBQUFS �� ҲJT QSFWFOUT UIF OFFE UP QFSGPSN B UFYU TFHNFOUBUJPO TUFQ� 8F DPODFO�

USBUF PO POMZ �� TDFOBSJPT
 TP BO BVUPNBUFE TDFOBSJP JEFOUJGJDBUJPO JT OPU OFDFTTBSZ�

)PXFWFS
 UIFSF IBT CFFO XPSL PO TFHNFOUJOH CMPH UFYUT BOE JEFOUJGZJOH TDSJQU TDF�

OBSJPT JO UFYU TFHNFOUT 	8BO[BSF FU BM�
 ����

 XIJDI XBT DPOEVDUFE JO UIF QSPKFDU

SFTFBSDI HSPVQ BOE XIJDI JT EFTDSJCFE BT SFMBUFE XPSL JO 4FDUJPO ����

ѧ *O UIJT EJTTFSUBUJPO
 XF XJMM POMZ DPWFS FWFOU�CBTFE TDSJQU QBSTJOH
 BOE XJMM OPU MPPL

BU QBSUJDJQBOU JEFOUJGJDBUJPO� *U JT JNQPSUBOU UP OPUF UIBU QBSUJDJQBOU JOGPSNBUJPO JT

DFOUSBM GPS UIF FWFOU BMJHONFOU� 0VS TDSJQU QBSTFS
 QSFTFOUFE JO $IBQUFS �
 NBLFT

VTF PG QBSUJDJQBOU JOGPSNBUJPO JO UIF GPSN PG OPVO IFBET
 CVU XF EP OPU QFSGPSN BO

FYQMJDJU QBSUJDJQBOU MBCFMJOH TUFQ� ҲFSF IBT CFFO XPSL PO UIJT UBTL 	,BNQNBOO FU BM�


����

 XIJDI JT BMTP EFTDSJCFE JO 4FDUJPO ����

ѧ 8F BTTVNF UIBU FWFOU WFSC JEFOUJGJDBUJPO BOE UIF FWFOU UZQF JEFOUJGJDBUJPO BSF TFQ�

BSBUF TUFQT BOE UIBU UIF UXP TUFQT EP OPU JOGPSN FBDI PUIFS� *O PVS TDSJQU QBSTJOH

NPEFM
 XF USFBU CPUI UBTLT JOEFQFOEFOUMZ BOE JNQMFNFOU UXP JOEFQFOEFOU NPEFMT �

POF GPS FBDI UBTL � XIJDI BSF UIFO DPNCJOFE GPS BO FOE�UP�FOE FWBMVBUJPO
 JO $IBQUFS

��

"T EFQJDUFE JO 'JHVSF ���
 XF BTTVNF UIBU B TDSJQU QBSTJOH NPEFM DBO CF USBJOFE POMZ PO

QBSBQISBTF TFUT BOE EPFT OPU OFFE BO BMJHONFOU HPME TUBOEBSE GPS USBJOJOH� "TXFXJMM TFF JO

$IBQUFS �
 UIF BOOPUBUJPO PG TVDI B HPME TUBOEBSE JT UJNF DPOTVNJOH
 EJGGJDVMU BOE FYQFOTJWF�

*U SFRVJSFT TLJMMFE BOE USBJOFE FYQFSU BOOPUBUPST BOE TDFOBSJP�TQFDJGJD HVJEFMJOFT� 4DSJQU

EBUB JO UIF GPSNPG QBSBQISBTF TFUT JO DPOUSBTU BSF SFMBUJWFMZ DIFBQ UP BDRVJSF PO B MBSHFS TDBMF

WJB DSPXETPVSDJOH
 BOE QBSBQISBTF DMVTUFST DBO CF JOEVDFE TFNJ�BVUPNBUJDBMMZ 	3FHOFSJ

FU BM�
 ����� 8BO[BSF FU BM�
 ����
�
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��� 3FMBUFE 8PSL

&WFOU TUSVDUVSF JT B QSPNJOFOU UPQJD JO /-1� 4FNBOUJD SPMF MBCFMFST 	(JMEFB BOE +VSBGTLZ


����� 1BMNFS FU BM�
 ����
 BSF XFMM�FTUBCMJTIFE UPPMT GPS UIF BOBMZTJT PG UIF JOUFSOBM TUSVDUVSF

PG FWFOU EFTDSJQUJPOT� ҲFZ BSF VTFE UP BTTJHO TFNBOUJD GSBNFT UP WFSCT BOE PUIFS QISBTFT


XIJDI NBLFT GSBNF TFNBOUJD JOGPSNBUJPO BWBJMBCMF GPS OBUVSBM MBOHVBHF VOEFSTUBOEJOH BQ�

QMJDBUJPOT�

*O SFDFOU ZFBST
 NPEFMJOH SFMBUJPOT CFUXFFO FWFOUT IBT HBJOFE JODSFBTJOH BUUFOUJPO� "O FY�

BNQMF JT SFTFBSDI PO FWFOU DPSFGFSFODF 	#FKBO BOE )BSBCBHJV
 ����� -FF FU BM�
 ����
� ҲF

UBTL JT SFMBUFE UP ѢDMBTTJDBMѣ DPSFGFSFODF SFTPMVUJPO CBTFE PO/1T
 CVU XJUI UIF BJN UP JEFOUJGZ

NFOUJPOT PG FWFOUT UIBU SFGFS UP UIF TBNF BDUJPO JO UIF SFBM XPSME�

"OPUIFS FYBNQMF JT UFNQPSBM FWFOU PSEFSJOH JO UFYUT 	-JOH BOE 8FME
 ����

 BT XFMM BT DSPTT�

EPDVNFOU FWFOU PSEFSJOH 	.JOBSE FU BM�
 ����
 JOUFS BMJB

 XIFSF UFNQPSBM SFMBUJPOT CFUXFFO

FWFOUT BSF NPEFMFE� 4ZTUFNT UBLF JOUP BDDPVOU EJTDPVSTF TUSVDUVSF JO PSEFS UP MFBSO UIF

BDUVBM UFNQPSBM PSEFS PG FWFOUT GSPN UIF PSEFS PG UIFJS NFOUJPOJOH JO B OFXTXJSF UFYU�

4JODF UIJT UIFTJT QSPWJEFT UIF GJSTU BDUVBM TDSJQU QBSTJOH NPEFM UIBU JT USBJOFE PO TDSJQUT BT

SFQSFTFOUFE CZ DSPXETPVSDFE QBSBQISBTF TFUT
 UIFSF JT OP EJSFDUMZ SFMBUFE XPSL UIBU XF DBO

DPNQBSF PVS XPSL UP�

&BSMZ TDSJQUNPEFMT TVDI BT 4". 	$VMMJOHGPSE
 ����
 JODMVEFE B TDSJQU QBSTJOHNPEVMF� 4".

XBT B DPNQVUFS QSPHSBN UIBU XBT TJNJMBS UP UIF BSDIJUFDUVSF QSPQPTFE JO 'JHVSFT ��� BOE

���� *U IBE TDSJQU BDUJWBUJPONPEVMFT UIBU DPVME JEFOUJGZ B TDSJQU JO B UFYU CBTFE PO BO FWPLJOH

FYQSFTTJPO PS B TDSJQU FWFOU� *U XPVME JODSFNFOUBMMZ QSPDFTT B UFYU BOE BTTJHO FOUJUJFT UP

QSFEFGJOFE QBSUJDJQBOU TMPUT� "MTP
 JU DPVME EFUFDU NFOUJPOT PG TDSJQU FWFOUT BOE NBQ UIFN

UP BO JOUFSOBM TDSJQU SFQSFTFOUBUJPO� "T NFOUJPOFE FBSMJFS
 4". BOE JUT TVDDFTTPST XFSF

CBTFE PO IBOE�XSJUUFO SVMFT BOE XPSLFE POMZ PO B OVNCFS PG BSUJGJDJBM UFYUT� ҲFSFGPSF
 B

EJSFDU DPNQBSJTPO UP PVS NPEFM
 XIJDI JT USBJOFE JO B TVQFSWJTFE GBTIJPO BOE XIJDI DBO JO

QSJODJQMF CF FYUFOEFE UP BOZ TDSJQU EPNBJO
 JG DSPXETPVSDFE QBSBQISBTF TFUT BSF BWBJMBCMF


JT OPU QPTTJCMF�

,BNQNBOO FU BM� 	����
 QSFTFOU B TDSJQU QBSTJOH NPEFM GPS QBSUJDJQBOUT� ҲFZ JNQMFNFOU

TFWFSBM NPEFMT GPS UIF BVUPNBUJD MBCFMJOH PG DPSFGFSFODF DIBJOT BOE OPVO IFBET XJUI QBS�

UJDJQBOU UZQFT� ҲFJS NPEFMT VTF B TDSJQU SFQSFTFOUBUJPO CBTFE PO QBSBQISBTF TFUT BOE VUJMJ[F
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EJGGFSFOU UFYUVBM TJNJMBSJUZ NFBTVSFT UP GJOE NBUDIJOH QBSUJDJQBOU UZQF MBCFMT�

8BO[BSF FU BM� 	����
 QSFTFOU B TZTUFN GPS UFYU TFHNFOUBUJPO BOE TDFOBSJP JEFOUJGJDBUJPO�

ҲFZ VTF UPQJD NPEFMT UP TFHNFOU CMPH TUPSJFT GSPN UIF 4QJOO�S DPMMFDUJPO 	#VSUPO FU BM�


����
 BOE VTF B NVMUJMBZFS QFSDFQUSPO UIBU JT USBJOFE PO UFYUT GSPN .$4DSJQU 	T� $IBQUFS

�
 UP BTTJHO TDFOBSJP MBCFMT UP UIF TFHNFOUT� ҲFTF UBTLT DPSSFTQPOET UP UIF UFYU TFHNFOUB�

UJPO BOE TDFOBSJP JEFOUJGJDBUJPO TUFQT JO 'JHVSF ���� *OTUFBE PG VTJOH &4%T GPS UIF TDFOBSJP

JEFOUJGJDBUJPO
 UIFZ USBJO UIFJS TZTUFN PO GVMM OBSSBUJWF UFYUT PO QSFEFGJOFE TDSJQU TDFOBSJPT�

"T QPJOUFE PVU JO UIF JOUSPEVDUJPO
 TDSJQU LOPXMFEHF JT JO TPNF SFTQFDUT TJNJMBS UP GSBNF

TFNBOUJDT� *O $IBQUFS �
 XF TIPX GPS FYBNQMF UIBU B GSBNF BOBMZTJT JT CFOFGJDJBM GPS TDSJQU

QBSTJOH� ҲF JEFB PG TFNBOUJD SPMF MBCFMJOH JT UP BTTJHO QSFEFGJOFE GSBNF MBCFMT UP WFSCT
 XJUI

UIF NBJO EJGGFSFODF CFJOH UIBU TDSJQU FWFOUT BSF EFGJOFE TQFDJGJD UP B TDFOBSJP
 XIJMF GSBNFT

BSF EFGJOFE JSSFTQFDUJWF PG B TDFOBSJP� 4DSJQU QBSTJOH DBO JOIFSFOUMZ CF VOEFSTUPPE BT B

EJTDPVSTF�MFWFM UBTL
 CFDBVTF UFNQPSBM PSEFSJOH JOGPSNBUJPO BCPVU FWFOUT CFZPOE TFOUFODFT

JT BO JNQPSUBOU JOGPSNBUJPO TPVSDF� 3FDFOU XPSL GPVOE UIBU EJTDPVSTF JOGPSNBUJPO
 BOE

UIVT
 BMTP TDSJQU LOPXMFEHF
 JT CFOFGJDJBM GPS TFNBOUJD SPMF MBCFMJOH� ҲJT JT FYFNQMJGJFE F�H�

CZ 3PUI BOE -BQBUB 	����

 XIP DPNQVUF GFBUVSFT CBTFE PO UIF EJTDPVSTF DPOUFYU BOE TIPX

UIBU UIFTF JNQSPWF B TFNBOUJD SPMF MBCFMJOH NPEFM�



$IBQUFS �

4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT

*O UIJT DIBQUFS
 XF EFTDSJCF B EBUB DPMMFDUJPO UIBU XBT DPOEVDUFE JO PSEFS UP FWBMVBUF PVS

TDSJQU QBSTFS 	T� $IBQUFS �
� 'JHVSF ��� BHBJO JMMVTUSBUFT UIF DPSF JEFB PG TDSJQU QBSTJOH� 7FSCT

JO B UFYU UIBU JOTUBOUJBUF FWFOUT PG B HJWFO TDSJQU BSF BMJHOFE XJUI UIF TDSJQU FWFOUT
 JO PSEFS

UP BDDFTT JOGPSNBUJPO UIBU JT BTTPDJBUFE XJUI UIF TDSJQU�

*O $IBQUFS �
 XF JMMVTUSBUFE UIF DPNQMFYJUZ PG TDSJQU QBSTJOH� 4JODF JO UIJT EJTTFSUBUJPO

QSPKFDU
 XF QSPWJEF UIF GJSTU TDBMBCMF TDSJQU QBSTJOH NPEFM
 XF TJNQMJGZ UIF UBTL UP NBLF

JU NPSF USBDUBCMF� *O QBSUJDVMBS
 XF QSFTFOU *O4DSJQU
 B DPSQVT PG DSPXETPVSDFE OBUVSBMJTUJD

UFYUT XIJDI POMZ UBML BCPVU B TJOHMF TDFOBSJP� ҲJT FMJNJOBUFT UIF OFFE GPS UFYU TFHNFOUBUJPO�

"EEJUJPOBMMZ
 XF POMZ DPODFOUSBUF PO B TNBMM OVNCFS PG QSFEFGJOFE TDFOBSJPT
 TP B TDFOBSJP

JEFOUJGJDBUJPO TUFQ JT OPU OFDFTTBSZ� *O4DSJQU JT VTFE BT UIF FWBMVBUJPO EBUB TFU GPS PVS TDSJQU

QBSTJOHNPEFM JO UIF GPMMPXJOH DIBQUFST� 5FYUT JO *O4DSJQU IBWF DFSUBJO QSPQFSUJFT UIBUNBLF

UIFN JOUFSFTUJOH GPS UIF FWBMVBUJPO PG TDSJQU NPEFMT�

%PNBJO� 5FYUT JO *O4DSJQU BSF OBSSBUJPOT BCPVU FWFSZEBZ TDFOBSJPT� 0OMZ POF TDFOBSJP JT

BEESFTTFE QFS UFYU
 TP BO FWBMVBUJPO PG PVS TDSJQU QBSTJOHNPEFM CBTFE PO POF TJOHMF TDFOBSJP

JT QPTTJCMF�

&YQMJDJUOFTT� .BOZ FWFOUT UIBU UBLF QMBDF EVSJOH UIF FWFSZEBZ TJUVBUJPO BSFNFOUJPOFE
 BT

XFMM BT QBSUJDJQBOUT UIBU QMBZ B SPMF JO UIF TDSJQU� *O PUIFS XPSET
 UFYUT JO *O4DSJQU BSF FYQMJDJU
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Yesterday was my sister's birthday. I decided to bake a cake.

I looked up the recipe. In my kitchen, I mixed the ingredients.

CHOOSE_
RECIPE
- find recipe

- look for recipe

TAKE_INGR.
- take ing. from cupb.

- get eggs 

BUY_INGR.
- buy flour

- go to store

MIX_INGR.
- mix thoroughly

- use mixer

BAKE
- put cake in oven

- bake batter

'JHVSF ���� "O FYBNQMF PG TDSJQU QBSTJOH XJUI BO FYDFSQU PG UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU BOE B

TUPSZ TOJQQFU�

XJUI SFHBSE UP FWFOUT BOE QBSUJDJQBOUT UIBU BQQFBS JO UIF TDSJQU JO RVFTUJPO�

-JOHVJTUJD$PNQMFYJUZ� 5FYUT JO *O4DSJQU BSF MJOHVJTUJDBMMZ TJNQMF BOE ZFU OBUVSBMJTUJD� 0VS

TDSJQU QBSTFS UIFSFGPSF EPFT OPU OFFE UP EFBM XJUI TZOUBDUJDBMMZ BOE TFNBOUJDBMMZ DPNQMFY

QSPCMFNT
 CVU DBO GPDVT PO JEFOUJGZJOH TDSJQU FWFOUT�

*NQPSUBOUMZ
 UIF TDFOBSJPT PG UIF UFYUT JO *O4DSJQU BMTP BQQFBS JO %F4DSJQU
 TVDI UIBU B

NBQQJOH PG B TDSJQU SFQSFTFOUBUJPO MFBSOFE GSPN %F4DSJQU UP UFYUT GSPN *O4DSJQU JT QPTTJCMF�

5PHFUIFS XJUI UIF DSPXETPVSDFE UFYUT
 XF QSPWJEF BO BOOPUBUJPO PG WFSCT BOE OPVOT XJUI

FWFOU BOE QBSUJDJQBOU UZQF MBCFMT
 SFTQFDUJWFMZ� ҲF FWFOU UZQF MBCFMT JO %F4DSJQU BSF IBSNP�

OJ[FEXJUI UIF POFT VTFE JO UIF BOOPUBUJPO PO *O4DSJQU� 4DSJQU FWFOU UZQF MBCFMT UIBU BSF VTFE

JO UIF BOOPUBUJPO PO *O4DSJQU DPSSFTQPOE UP DMVTUFST UIBU BSF GPVOE JO %F4DSJQU� ҲJT NBLFT

JU QPTTJCMF UP BTTPDJBUF FBDI BOOPUBUFE FWFOU�EFOPUJOH WFSC JO *O4DSJQU XJUI B QBSBQISBTF

DMVTUFS JO %F4DSJQU
 BT EFQJDUFE JO 'JHVSF ����

*O4DSJQU XBT DPMMFDUFE BT QBSU PG B MBSHFS SFTFBSDI FGGPSU BOE BMTP GVMGJMMFE PUIFS QVSQPTFT JO

UIF TDPQF PG UIF QSPKFDU� .PEJ FU BM� 	����
 VTFE *O4DSJQU BT BO FWBMVBUJPO EBUBTFU GPS B SFGFS�

FOU DMP[F UBTL
 J�F� UIF UBTL PG QSFEJDUJOH BO VQDPNJOH EJTDPVSTF SFGFSFOU� 'PS UIJT UBTL
 UIFZ

SFRVJSFE IBOE�BOOPUBUFE DPSFGFSFODF DIBJOT PO BMM OPVO IFBET PG UIF DPSQVT
 XIJDI JT XIZ

XF BMTP DPOEVDUFE B GVMM DPSFGFSFODF BOOPUBUJPO PO BMM UFYUT� *O UIF TDPQF PG UIJT UIFTJT
 XF
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VTF UIFTF DPSFGFSFODF BOOPUBUJPOT UP SFTPMWF QSPOPVOT GPS PVS TDSJQU QBSTJOH FYQFSJNFOUT

JO $IBQUFS ��

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ 8F QSFTFOU *O4DSJQU
 B DPSQVT PG ��� DSPXETPVSDFE OBSSBUJWF TUPSJFT BCPVU �� EJGGFS�

FOU FWFSZEBZ TDFOBSJPT� *O UIF GPMMPXJOH TFDUJPO
 XF GJSTU EFTDSJCF UIF EBUB DPMMFDUJPO

QSPDFTT PG *O4DSJQU WJB DSPXETPVSDJOH BOE QSPWJEF EBUB TUBUJTUJDT�

ѧ 5PHFUIFSXJUI UIF UFYUT
 XF QSPWJEF B GVMM BOOPUBUJPO PG BMM WFSCTXJUI TDSJQU FWFOU UZQF

MBCFMT BOE PG BMM OPVOTXJUI TDSJQU QBSUJDJQBOU UZQF MBCFMT� 8F BMTP MBCFMFE DPSFGFSFODF

DIBJOT PO BMM OPVO IFBET� *O 4FDUJPO ���
 XF EFTDSJCF UIF BOOPUBUJPO�

ѧ *O UIF MBTU TFDUJPO
 XF QSPWJEF B UIPSPVHI BOBMZTJT PG UIF BOOPUBUJPO� 8F QFSGPSN B

MJOHVJTUJD DPNQBSJTPO PG PVS EBUB XJUI %F4DSJQU JO UFSNT PG UIF WPDBCVMBSZ BOE UIF

DPNQMFYJUZ PG FWFOU EFTDSJQUJPOT�

��� %BUB $PMMFDUJPO

����� $PMMFDUJPO WJB "NB[PO.FDIBOJDBM 5VSL

8F TFMFDUFE �� TDFOBSJPT GSPN EJGGFSFOU BWBJMBCMF TDFOBSJP MJTUT 	F�H� 3FHOFSJ FU BM� 	����



3BJTJH FU BM� 	����

 BOE UIF 0.*$4 DPSQVT 4JOHI FU BM� 	����


 JODMVEJOH TDSJQUT PG EJGGFSFOU

DPNQMFYJUZ 	5ӞӨӦӫӤ Ӟ ӟӞӱӥ WT� 'өӶӦӫӤ Ӧӫ Ӟӫ ӞӦӯӭөӞӫӢ
 BOE TQFDJGJDJUZ 	3ӦӡӦӫӤ Ӟ ӭӲӟөӦӠ

ӟӲӰ WT� 3ӢӭӞӦӯӦӫӤ Ӟ ӣөӞӱ ӟӦӠӶӠөӢ ӱӦӯӢ
� 'PS UIF GVMM TDFOBSJP MJTU TFF 5BCMF ���� ҲF TFMFDUFE

TDFOBSJPT BSF QBSU PG UIF TDFOBSJPT PG UIF TDSJQU EBUB HJWFO JO %F4DSJQU
 TP BO FWBMVBUJPO PG

B TDSJQU QBSTJOH TZTUFN PO UIF UFYUT JT QPTTJCMF�

5FYUT XFSF DPMMFDUFE WJB DSPXETPVSDJOH PO "NB[PO .FDIBOJDBM 5VSL 	.5VSL�

 XIJDI QSP�

WJEFT BO PQQPSUVOJUZ UP QSFTFOU BO POMJOF UBTL UP IVNBOT� *O PSEFS UP HBVHF UIF FGGFDU PG

EJGGFSFOU .5VSL JOTUSVDUJPOT PO PVS UBTL
 XF GJSTU DPOEVDUFE QJMPU FYQFSJNFOUT XJUI EJGGFS�

FOU WBSJBOUT PG JOTUSVDUJPOT FYQMBJOJOH UIF UBTL� 8F GJOBMJ[FE UIF JOTUSVDUJPOT GPS UIF GVMM

EBUB DPMMFDUJPO
 BTLJOH UIF UVSLFST UP EFTDSJCF B TDFOBSJP JO GPSN PG B TUPSZ BT JG FYQMBJOJOH JU
�XXX�NUVSL�DPN

www.mturk.com


�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��

UP B DIJME BOE UP VTF B NJOJNVN PG ��� XPSET� ҲF TFMFDUFE JOTUSVDUJPO WBSJBOU SFTVMUFE JO

DPNQBSBCMZ TJNQMF BOE FYQMJDJU TDFOBSJP�SFMBUFE TUPSJFT�

*O UPUBM
 ��� UVSLFST QBSUJDJQBUFE� "MM UVSLFST XFSF MJWJOH JO UIF 64" BOE OBUJWF TQFBLFST PG

&OHMJTI� 8F QBJE ����� QFS TUPSZ UP FBDI UVSLFS� 0O BWFSBHF
 UIF UVSLFST UPPL ���� NJOVUFT

QFS TUPSZ XJUI B NBYJNVN EVSBUJPO PG ����� NJOVUFT�

����� %BUB 4UBUJTUJDT

4UBUJTUJDT GPS UIF DPSQVT BSF HJWFO JO 5BCMF ���� 0O BWFSBHF
 FBDI TUPSZ IBT B MFOHUI PG ��

TFOUFODFT BOE ��� XPSET XJUI �� XPSE UZQFT PO BWFSBHF� 4UPSJFT BSF DPIFSFOU BOE DPODFO�

USBUF NBJOMZ PO UIF DPSSFTQPOEJOH TDFOBSJP� /FHMFDUJOH BVYJMJBSJFT
 NPEBMT BOE DPQVMBT
 PO

BWFSBHF FBDI TUPSZ IBT �� WFSCT
 PVU PG XIJDI ��� EFOPUF FWFOUT SFMBUFE UP UIF SFTQFDUJWF TDF�

OBSJP� "T DBO CF TFFO JO 5BCMF ���
 UIFSF JT TPNF WBSJBUJPO JO TUPSJFT BDSPTT TDFOBSJPT� ҲF

ӣөӶӦӫӤ Ӧӫ Ӟӫ ӞӦӯӭөӞӫӢ TDFOBSJP
 GPS FYBNQMF
 JT UIF NPTU DPNQMFY JO UFSNT PG UIF OVNCFS

PG TFOUFODFT
 UPLFOT BOE XPSE UZQFT UIBU BSF VTFE�

ҲJT JT QSPCBCMZ EVF UP UIF JOIFSFOU DPNQMFYJUZ PG UIF TDFOBSJP� 5BLJOH B GMJHIU
 GPS FYBNQMF


JTNPSF DPNQMJDBUFE BOE UBLFTNPSF TUFQT UIBO UBLJOH B CBUI� ҲF BWFSBHF DPVOU PG TFOUFODFT


UPLFOT BOE UZQFT JT BMTP WFSZ IJHI GPS UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP� 4UPSJFT GSPN UIF TDFOBSJP

PGUFO SFTFNCMF DBLF SFDJQFT
 XIJDI VTVBMMZ DPOUBJO WFSZ EFUBJMFE TUFQT
 UIFSFGPSF QFPQMF UFOE

UP HJWF NPSF EFUBJMFE EFTDSJQUJPOT�

'PS CPUI ӣөӶӦӫӤ Ӧӫ Ӟӫ ӞӦӯӭөӞӫӢ BOE ӟӞӨӦӫӤ Ӟ ӠӞӨӢ
 UIF TUBOEBSE EFWJBUJPO JT IJHIFS JO

DPNQBSJTPO UP PUIFS TDFOBSJPT� ҲJT JOEJDBUFT UIBU EJGGFSFOU UVSLFST EFTDSJCFE UIF TDFOBSJP

XJUI B WBSZJOH EFHSFF PG EFUBJM BOE DBO BMTP CF TFFO BT BO JOEJDBUPS GPS UIF DPNQMFYJUZ PG

CPUI TDFOBSJPT�

*O DPNQBSJTPO
 UFYUT GSPN UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ BOE ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJPT DPOUBJO B

TNBMMFS OVNCFS PG TFOUFODFT BOE GFXFS XPSE UZQFT BOE UPLFOT� #PUI QMBOUJOH B USFF BOE

UBLJOH B CBUI BSF TJNQMFS BDUJWJUJFT
 XIJDI SFTVMUT JO HFOFSBMMZ MFTT DPNQMFY UFYUT�

ҲF BWFSBHF QBJSXJTF XPSE UZQF PWFSMBQ DBO CF TFFO BT B NFBTVSF PG MFYJDBM WBSJFUZ BNPOH

TUPSJFT� *G JU JT IJHI
 UIF TUPSJFT SFTFNCMF FBDI PUIFS NPSF� 8F DBO TFF UIBU TUPSJFT JO UIF

ӣөӶӦӫӤ Ӧӫ Ӟӫ ӞӦӯӭөӞӫӢ BOE ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJPT IBWF UIF IJHIFTU WBMVFT IFSF
 JOEJDBUJOH
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4DFOBSJP /BNF �4UP�
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"WFSBHF �� ���� ���� ����� ����

5BCMF ���� $PSQVT TUBUJTUJDT GPS EJGGFSFOU TDFOBSJPT 	TUBOEBSE EFWJBUJPO HJWFO JO QBSFOUIFTFT
�

ҲF NBYJNVN QFS DPMVNO JT IJHIMJHIUFE JO CPMEGBDF
 UIF NJOJNVN JO CPMEGBDF

JUBMJDT�

UIBU NPTU UVSLFST VTFE B TJNJMBS WPDBCVMBSZ JO UIFJS TUPSJFT�

*O HFOFSBM
 UIF SFTQPOTF RVBMJUZ XBT HPPE� 0OMZ �� PG UIF TUPSJFT XFSF EJTDBSEFE BT UIFZ

MBDLFE UIF RVBMJUZ XF SFRVJSFE� ҲJT NBJOMZ BGGFDUFE TUPSJFT UIBU XFSF VOHSBNNBUJDBM PS

DPOUBJOFE NBOZ UZQPT
 BT XFMM BT JOTUSVDUJPOBM UFYUT
 J�F� UFYUT UIBU XFSF OPU OBSSBUJWF CVU

HBWF JOTUSVDUJPOT� *O UPUBM
 XF TFMFDUFE ��� TUPSJFT GPS BOOPUBUJPO�
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��� "OOPUBUJPO

ҲJT TFDUJPOEFBMTXJUI UIF BOOPUBUJPOPG UIF EBUB� ҲFBOOPUBUJPOXBT BO JUFSBUJWF QSPDFTT PG

DPSQVT BOOPUBUJPO BOE SFRVJSFE B SFGJOFNFOU PG UIF TDIFNB� ҲJT SFGJOFNFOU XBT OFDFTTBSZ

EVF UP UIF DPNQMFYJUZ PG UIF BOOPUBUJPO� 8F XJMM GJSTU EFTDSJCF UIF GJOBM BOOPUBUJPO TDIFNB�

ҲFO
 XF XJMM EFTDSJCF UIF TDIFNB SFGJOFNFOU� #PUI WFSTJPOT PG UIF BOOPUBUJPO TDIFNB BSF

HJWFO JO UIF BQQFOEJY
 JO $IBQUFST " BOE #�

����� "OOPUBUJPO 4DIFNB

'PS FBDI PG UIF TDFOBSJPT
 XF EFTJHOFE B TQFDJGJD BOOPUBUJPO UFNQMBUF� " TDSJQU UFNQMBUF DPO�

TJTUT PG TDFOBSJP�TQFDJGJD FWFOU BOE QBSUJDJQBOU MBCFMT� "O FYBNQMF PG B UFNQMBUF JT TIPXO JO

5BCMF ���� "MM /1 IFBET JO UIF DPSQVTXFSF BOOPUBUFEXJUI B QBSUJDJQBOU MBCFM� BMM WFSCT XFSF

BOOPUBUFE XJUI BO FWFOU MBCFM� 'PS CPUI QBSUJDJQBOUT BOE FWFOUT
 XF BMTP PGGFSFE UIF MBCFM

ӲӫӠөӢӞӯ JG UIF BOOPUBUPS DPVME OPU BTTJHO BOPUIFS MBCFM� $PSFGFSFODF DIBJOT CFUXFFO /1T

XFSF BEEJUJPOBMMZ BOOPUBUFE� ҲVT
 UIF QSPDFTT SFTVMUFE JO UISFF MBZFST PG BOOPUBUJPO� FWFOU

UZQFT
 QBSUJDJQBOU UZQFT BOE DPSFGFSFODF BOOPUBUJPO� ҲFTF BSF EFTDSJCFE JO EFUBJM CFMPX�

"MM BOOPUBUJPOT XFSF DPOEVDUFE CZ DPNQVUBUJPOBM MJOHVJTUJDT TUVEFOUT� 'JHVSF ��� TIPXT B

TDSFFOTIPU PG B DPNQMFUF QBSUJDJQBOU BOE FWFOU UZQF BOOPUBUJPO�

&WFOU 5ZQF

"T B GJSTU MBZFS
 XF BOOPUBUFE FWFOU UZQFT� *O $IBQUFS �
 XF BSHVFE UIBU UIFSF BSF UISFF DBUF�

HPSJFT PG WFSCT SFMFWBOU UP TDSJQU QBSTJOH� &WFOUT UIBU EFOPUF TDSJQU FWFOUT
 FWPLJOH FMFNFOUT


BOE WFSCT UIBU EP OPU EFOPUF TDSJQU FWFOUT� 8IJMF XF QSPWJEF MBCFMT GPS UIF GJSTU UXP DMBTTFT


UIF DMBTT PG OPO�FWFOUT DBOOPU CF BOOPUBUFE BT FBTJMZ
 BT FYQMBJOFE CFMPX�

7FSCT UIBU EFOPUF TDSJQU FWFOUT� *O PVS BOOPUBUJPO HVJEFMJOF
 NPTU MBCFMT GPS WFSCT UIBU EF�

OPUF TDSJQU FWFOUT BSF TDFOBSJP�TQFDJGJD� 8F MJTUFE TDSJQU FWFOU UZQFT JO UIF TDFOBSJP�TQFDJGJD

UFNQMBUFT� 4VDI MBCFMT JODMVEF GPS FYBNQMF 4Ӡӯ&ӳ@ӠөӬӰӢ@ӡӯӞӦӫ JO ӱӞӨӦӫӤ Ӟ ӟӞӱӥ BT JO

&YBNQMF � 	TFF 5BCMF ��� GPS B DPNQMFUF MJTU GPS UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ TDFOBSJP
�
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&WFOU UZQFT 1BSUJDJQBOU UZQFT

4Ӡӯ&ӳ@ӱӞӨӢ@ӠөӢӞӫ@ӠөӬӱӥӢӰ 4DS1BSU@CBUI

4Ӡӯ&ӳ@ӭӯӢӭӞӯӢ@ӟӞӱӥ 4Ӡӯ1Ӟӯӱ@ӟӞӱӥ@ӪӢӞӫӰ

4Ӡӯ&ӳ@ӢӫӱӢӯ@ӟӞӱӥӯӬӬӪ 4Ӡӯ1Ӟӯӱ@ӟӞӱӥӢӯ

4Ӡӯ&ӳ@ӱӲӯӫ@ӴӞӱӢӯ@Ӭӫ 4Ӡӯ1Ӟӯӱ@ӟӞӱӥӯӬӬӪ

4Ӡӯ&ӳ@ӠӥӢӠӨ@ӱӢӪӭ 	UFNQFSBUVSF
 4Ӡӯ1Ӟӯӱ@ӟӞӱӥӱӲӟ

4Ӡӯ&ӳ@ӠөӬӰӢ@ӡӯӞӦӫ 4Ӡӯ1Ӟӯӱ@ӟӬӡӶ@ӭӞӯӱ

4Ӡӯ&ӳ@ӴӞӦӱ 4Ӡӯ1Ӟӯӱ@ӠөӬӱӥӢӰ

4Ӡӯ&ӳ@ӱӲӯӫ@ӴӞӱӢӯ@Ӭӣӣ 4Ӡӯ1Ӟӯӱ@ӡӯӞӦӫ

4Ӡӯ&ӳ@ӭӲӱ@ӟӲӟӟөӢ@ӟӞӱӥ@ӰӠӢӫӱ 4Ӡӯ1Ӟӯӱ@ӥӞӦӯ

4Ӡӯ&ӳ@ӲӫӡӯӢӰӰ 4Ӡӯ1Ӟӯӱ@ӥӞӪӭӢӯ

4Ӡӯ&ӳ@ӰӦӫӨ@ӴӞӱӢӯ 4Ӡӯ1Ӟӯӱ@Ӧӫ�ӟӞӱӥ@ӢӫӱӢӯӱӞӦӫӪӢӫӱ 	DBOEMFT
 NVTJD
 CPPLT


4Ӡӯ&ӳ@ӯӢөӞӵ 4DS1BSU@QMVH

4Ӡӯ&ӳ@ӞӭӭөӶ@ӰӬӞӭ 4DS1BSU@TIPXFS 	BT CBUI FRVJQNFOU


4Ӡӯ&ӳ@ӴӞӰӥ 4Ӡӯ1Ӟӯӱ@ӱӞӭ ӔӨӫӬӟӕ

4Ӡӯ&ӳ@ӬӭӢӫ@ӡӯӞӦӫ 4Ӡӯ1Ӟӯӱ@ӱӢӪӭӢӯӞӱӲӯӢ

4Ӡӯ&ӳ@ӤӢӱ@ӬӲӱ@ӟӞӱӥ 4Ӡӯ1Ӟӯӱ@ӱӬӴӢө

4DS&W@HFU@UPXFM 4Ӡӯ1Ӟӯӱ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ 	XBTIDMPUI
 TPBQ


4Ӡӯ&ӳ@ӡӯӶ 4Ӡӯ1Ӟӯӱ@ӴӞӱӢӯ

4Ӡӯ&ӳ@ӭӲӱ@ӞӣӱӢӯ@ӰӥӬӴӢӯ

4Ӡӯ&ӳ@ӤӢӱ@ӡӯӢӰӰӢӡ

4Ӡӯ&ӳ@өӢӞӳӢ

4Ӡӯ&ӳ@ӞӦӯ@ӟӞӱӥӯӬӬӪ

5BCMF ���� #BUI TDFOBSJP UFNQMBUF 	MBCFMT BEEFE JO UIF TFDPOE QIBTF PG BOOPUBUJPO BSF

NBSLFE JO CPME
�

	�
 * TUBSU CZ DMPTJOH4Ӡӯ&ӳ@ӠөӬӰӢ@ӡӯӞӦӫ UIF ESBJO BU UIF CPUUPN PG UIF UVC�

"EEJUJPOBMMZ
 XF IBWF UIF MBCFM 4Ӡӯ&ӳ@ӬӱӥӢӯ BDSPTT BMM TDFOBSJPT� ҲJT JT VTFE GPS TDSJQU

FWFOUT UIBU CFMPOH UP UIF TDFOBSJP
 CVU IBWF BO FWFOU UZQF UIBU PDDVST WFSZ JOGSFRVFOUMZ 	GPS

EFUBJMT
 TFF 4FDUJPO �����
� 8F VTFE UIF MBCFM ѢPUIFSѣ CFDBVTF UIF FWFOU DMBTTJGJDBUJPO XPVME

CFDPNF UPP GJOF�HSBJOFE PUIFSXJTF�

&YBNQMF� "GUFS * BN ESJFE * QVU NZ OFX DMPUIFT PO BOE DMFBO VQ4Ӡӯ&ӳ@ӬӱӥӢӯ UIF CBUISPPN�
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7FSCT UIBU FWPLF B TDSJQU� 5P NBSL TDSJQU�FWPLJOH FYQSFTTJPOT
 XF VTF UIF MBCFM &ӳӬӨӦӫӤ


BT TIPXO JO &YBNQMF ��

	�
 5PEBZ * UPPL B CBUI&ӳӬӨӦӫӤ JO NZ OFX BQBSUNFOU�

0UIFS WFSCT� *O *O4DSJQU
 XF GPVOE UIBU JU XPVME OPU NBLF TFOTF UP BEE B MBCFM GPS WFSCT

UIBU EP OPU EFOPUF TDSJQU FWFOUT
 TJODF UIFSF BSF POMZ GFX TVDI WFSCT JO UIF WFSZ FYQMJDJU

*O4DSJQU UFYUT� )PXFWFS
 XF GPVOE B MBSHFS OVNCFS PG WFSCT UIBU EFTDSJCF TDSJQU FWFOUT UIBU

BSF POMZ MPPTFMZ DPOOFDUFE UP UIF TDSJQU TDFOBSJP JO RVFTUJPO�

5P QSPQFSMZ MBCFM TVDI FWFOUT
 BEEJUJPOBM UFNQMBUFT PO EJGGFSFOU TDFOBSJPTXPVME CF SFRVJSFE�

4JODF JU JT EJGGJDVMU UP FTUJNBUF XIJDI TDFOBSJPT BSF SFMFWBOU IFSF
 XF TJNQMJGJFE UIJT DBTF BOE

KVTU VTFE UXP BEEJUJPOBM MBCFMT
 BT MJTUFE CFMPX�

ѧ 3Ӣө/4Ӡӯ&ӳ� 3FMBUFE OPO�TDSJQU FWFOU� "O FWFOU UIBU DBO QMBVTJCMZ IBQQFO EVSJOH UIF

FYFDVUJPO PG UIF TDSJQU BOE JT SFMBUFE UP JU
 CVU JT OPU QBSU PG UIF TDSJQU�

&YBNQMF� "GUFS GJOEJOHXIBU *XBOUFE UPXFBS
 *XFOU JOUP UIF CBUISPPNBOE TIVU3Ӣө/4Ӡӯ&ӳ

UIF EPPS�

ѧ 6ӫӯӢө&ӳ� "O FWFOU UIBU JT OPU SFMBUFE UP UIF DVSSFOU TDSJQU� ҲJT DMBTT BMTP TVCTVNFT

WFSCT UIBU EP OPU EFOPUF FWFOUT BU BMM�

&YBNQMF� * TBOL JOUP UIF CVCCMFT BOE UPPL6ӫӯӢө&ӳ B EFFQ CSFBUI�

1BSUJDJQBOU 5ZQF

"T JO UIF DBTF PG UIF FWFOU UZQF MBCFMT
 UIFSF BSF UXP LJOET PG QBSUJDJQBOU MBCFMT� HFOFSBM

MBCFMT BOE TDFOBSJP�TQFDJGJD MBCFMT� ҲF MBUUFS BSF QBSU PG UIF TDFOBSJP�TQFDJGJD UFNQMBUFT


F�H� 4Ӡӯ1Ӟӯӱ@ӡӯӞӦӫ JO UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ TDFOBSJP
 BT DBO CF TFFO JO &YBNQMF ��

	�
 * TUBSU CZ DMPTJOH UIF ESBJO4Ӡӯ1Ӟӯӱ@ӡӯӞӦӫ BU UIF CPUUPN PG UIF UVC�

ҲF HFOFSBM MBCFMT VTFE BDSPTT BMM TDFOBSJPT NBSL OPVO QISBTFT XJUI TDFOBSJP�JOEFQFOEFOU

GFBUVSFT� ҲFTF BSF UIF GPMMPXJOH HFOFSBM MBCFMT�
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ѧ 4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ� " QBSUJDJQBOU UIBU CFMPOHT UP UIF TDFOBSJP
 CVU JUT QBSUJDJQBOU UZQF

PDDVST POMZ JOGSFRVFOUMZ�

&YBNQMF� * GJOE NZ CBUI NBU4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ BOE MBZ JU PO UIF GMPPS UP LFFQ UIF GMPPS ESZ�

ѧ /1Ӟӯӱ� /PO�QBSUJDJQBOU� " SFGFSFOUJBM /1 UIBU EPFT OPU CFMPOH UP UIF TDFOBSJP�

&YBNQMF� *XBTIFENZTFMG DBSFGVMMZ CFDBVTF * EJEOPUXBOU UP TQJMMXBUFS PO UIF GMPPS/1Ӟӯӱ�

ѧ 4Ӳӭӭ7$ӬӪӭ� " TVQQPSU WFSC DPNQMFNFOU� 'PS GVSUIFS EJTDVTTJPO PG UIJT MBCFM
 TFF

4FDUJPO ������

&YBNQMF� * TBOL JOUP UIF CVCCMFT BOE UPPL B EFFQ CSFBUI4Ӳӭӭ7$ӬӪӭ�

ѧ )ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ� ҲF IFBE PG B QBSUJUJWF PS B QBSUJUJWF�MJLF DPOTUSVDUJPO� 'PS B

GVSUIFS EJTDVTTJPO PG UIJT MBCFM TFF 4FDUJPO ������

&YBNQMF� * HSBCCFE B CBS)ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ PG TPBQ BOE MBUIFSFE NZ CPEZ�

ѧ /Ӭ@өӞӟӢө� " OPO�SFGFSFOUJBM OPVO QISBTF UIBU DBOOPU CF MBCFMFE XJUI BOPUIFS MBCFM�

&YBNQMF� * TBU GPS B NPNFOU/Ӭ@өӞӟӢө
 SFMBYJOH
 BMMPXJOH UIF XBSN XBUFS UP TPPUI NZ

TLJO�

"MM /1T MBCFMFE XJUI POF PG UIF MBCFMT 4Ӳӭӭ7$ӬӪӭ
 )ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ PS /Ӭ@өӞӟӢө BSF

DPOTJEFSFE UP CF OPO�SFGFSFOUJBM� /Ӭ@өӞӟӢө JT VTFE NBJOMZ JO GPVS DBTFT JO PVS EBUB� OPO�

SFGFSFOUJBM UJNF FYQSFTTJPOT 	JO B XIJMF
 B NJMMJPO UJNFT CFUUFS

 JEJPNT 	OP NBUUFS XIBU

 UIF

OPO�SFGFSFOUJBM ѢJUѣ 	JU GFMU BNB[JOH
 JU JT CFUUFS
 BOE PUIFS BCTUSBDUB 	B MPU CFUUFS
 B MJUUMF CJU
�

*O UIF GJSTU BOOPUBUJPO QIBTF
 BOOPUBUPST XFSF BTLFE UP NBSL WFSCT BOE OPVO QISBTFT UIBU

IBWF BO FWFOU PS QBSUJDJQBOU UZQF
 UIBU JT OPU MJTUFE JO UIF UFNQMBUF
 BT .ӦӰӰ4Ӡӯ&ӳ� .ӦӰӰ4Ӡӯ�

1Ӟӯӱ 	NJTTJOH TDSJQU FWFOU PS QBSUJDJQBOU
 SFTQ�
� ҲFTF BOOPUBUJPOT XFSF VTFE BT B CBTJT GPS

FYUFOEJOH UIF UFNQMBUFT 	TFF 4FDUJPO �����
 BOE MBUFS SFQMBDFE CZ OFXMZ JOUSPEVDFE MBCFMT PS

4Ӡӯ&ӳ@ӬӱӥӢӯ BOE 4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ SFTQFDUJWFMZ�

$PSFGFSFODF "OOPUBUJPOT

"MM OPVO QISBTFT XFSF BOOPUBUFE XJUI DPSFGFSFODF JOGPSNBUJPO JOEJDBUJOH XIJDI FOUJUJFT

EFOPUF UIF TBNF EJTDPVSTF SFGFSFOU� ҲF BOOPUBUJPO XBT EPOF CZ MJOLJOH IFBET PG /1T 	TFF
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&YBNQMF �
 XIFSF UIF MJOLT BSF JOEJDBUFE CZ DPJOEFYJOH
� "T B SVMF
 XF BTTVNF UIBU FBDI

FMFNFOU PG B DPSFGFSFODF DIBJO JT NBSLFE XJUI UIF TBNF QBSUJDJQBOU UZQF MBCFM�

	�
 *$ӬӯӢӣ� XBTIFE NZ$ӬӯӢӣ� FOUJSF CPEZ$ӬӯӢӣ�
 TUBSUJOH XJUI NZ$ӬӯӢӣ� GBDF$ӬӯӢӣ� BOE FOEJOH

XJUI UIF UPFT$ӬӯӢӣ�� *$ӬӯӢӣ� BMXBZT XBTI NZ$ӬӯӢӣ� UPFT$ӬӯӢӣ� WFSZ UIPSPVHIMZ ���

ҲF BTTJHONFOU PG BO FOUJUZ UP B SFGFSFOU JT OPU BMXBZT USJWJBM
 BT JT TIPXO JO&YBNQMF �� ҲFSF

BSF TPNF DBTFT JO XIJDI UXP EJTDPVSTF SFGFSFOUT BSF HSPVQFE JO B QMVSBM /1� *O UIF FYBNQMF


UIPTF UIJOHT SFGFST UP UIF HSPVQ NBEF VQ PG TIBNQPP
 TPBQ BOE TQPOHF� *O UIJT DBTF
 XF BTLFE BO�

OPUBUPST UP JOUSPEVDF B OFX DPSFGFSFODF MBCFM
 UIF OBNF PG XIJDI JOEJDBUFT XIJDI SFGFSFOUT

BSF HSPVQFE UPHFUIFS 	$ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ
� "MM /1T BSF UIFO DPOOFDUFE UP UIF

HSPVQ QISBTF
 SFTVMUJOH JO BO BEEJUJPOBM DPSFGFSFODF DIBJO�

	�
 *$ӬӯӢӣ� NBEF TVSF UIBU *$ӬӯӢӣ� IBWF NZ$ӬӯӢӣ� TIBNQPP$ӬӯӢӣ� � $ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ


TPBQ$ӬӯӢӣ� � $ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ BOE TQPOHF$ӬӯӢӣ� � $ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ SFBEZ UP HFU

JO� 0ODF *$ӬӯӢӣ� IBWF UIPTF UIJOHT$ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ӱӬӬөӰ *$ӬӯӢӣ� TJOL JOUP UIF CBUI� ���

*$ӬӯӢӣ� BQQMJFE TPNF TPBQ$ӬӯӢӣ� PO NZ$ӬӯӢӣ� CPEZ BOE VTFE UIF TQPOHF$ӬӯӢӣ� UP TDSVC B

CJU� ��� *$ӬӯӢӣ� SJOTFE UIF TIBNQPP$ӬӯӢӣ��

&YBNQMF � UIVT DPOUBJOT UIF GPMMPXJOH DPSFGFSFODF DIBJOT�

	�
 $ӬӯӢӣ�� *→ *→NZ→ *→ *→ *→NZ→ *

$ӬӯӢӣ�� TIBNQPP→ TIBNQPP

$ӬӯӢӣ�� TPBQ→ TPBQ

$ӬӯӢӣ�� TQPOHF→ TQPOHF

$ӬӯӢӣ@ӤӯӬӲӭ@ӴӞӰӥӦӫӤ@ ӱӬӬөӰ� TIBNQPP→ TPBQ→ TQPOHF→ UIJOHT

����� %FWFMPQNFOU PG UIF 4DIFNB

ҲFUFNQMBUFTXFSF DBSFGVMMZ EFTJHOFE JO BO JUFSBUFE QSPDFTT� 'PS FBDI TDFOBSJP
 XFEFTJHOFE

QSFMJNJOBSZ WFSTJPOT PG UIF UFNQMBUF CBTFE PO BO JOTQFDUJPO PG TPNF TUPSJFT� GPS B TVCTFU PG

UIF TDFOBSJPT
 QSFMJNJOBSZ UFNQMBUFT EFWFMPQFE BU PVS EFQBSUNFOU GPS B QTZDIPMJOHVJTUJD

FYQFSJNFOU PO TDSJQU LOPXMFEHF XFSF VTFE BT B TUBSUJOH QPJOU� 4VCTFRVFOUMZ
 XF NBOVBMMZ
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BOOPUBUFE � SBOEPNMZ TFMFDUFE UFYUT GPS FBDI PG UIF TDFOBSJPT CBTFE PO UIF QSFMJNJOBSZ UFN�

QMBUF� /FDFTTBSZ FYUFOTJPOT BOE DIBOHFT JO UIF UFNQMBUFT XFSF EJTDVTTFE BOE BHSFFE VQPO�

.PTU PG UIF DBTFT PG EJTBHSFFNFOU XFSF SFMBUFE UP UIF HSBOVMBSJUZ PG UIF FWFOU BOE QBSUJDJ�

QBOU UZQFT� 8F BHSFFE PO UIF TDSJQU�TQFDJGJD GVODUJPOBM FRVJWBMFODF BT B HVJEJOH QSJODJQMF� 'PS

FYBNQMF
 SFBEJOH B CPPL
 MJTUFOJOH UP NVTJD BOE IBWJOH B DPOWFSTBUJPO BSF TVCTVNFE VOEFS

UIF TBNF FWFOU MBCFM JO UIF ӣөӦӤӥӱ TDFOBSJP
 CFDBVTF UIFZ IBWF UIF DPNNPO GVODUJPO PG JO�

GMJHIU FOUFSUBJONFOU JO UIF TDFOBSJP� *O DPOUSBTU
 XF BTTVNFE EJGGFSFOU MBCFMT GPS UIF DBLF

UJO BOE PUIFS VUFOTJMT 	CPXMT FUD�

 TJODF UIFZ IBWF EJGGFSFOU GVODUJPOT JO UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ

TDFOBSJP BOE BDDPSEJOHMZ PDDVS XJUI EJGGFSFOU TDSJQU FWFOUT�

/PUF UIBU TDSJQUT BOE UFNQMBUFT BT TVDI BSF OPUNFBOU UP EFTDSJCF BO BDUJWJUZ BT FYIBVTUJWFMZ

BT QPTTJCMF BOE UP NFOUJPO BMM TUFQT UIBU BSF MPHJDBMMZ OFDFTTBSZ� *OTUFBE
 TDSJQUT EFTDSJCF

DPHOJUJWFMZ QSPNJOFOU FWFOUT JO BO BDUJWJUZ� "O FYBNQMF DBO CF GPVOE JO UIF ӣөӦӤӥӱ TDFOBSJP�

8IJMF NPSF UIBO B UIJSE PG UIF UVSLFST NFOUJPOFE UIF FWFOU PG GBTUFOJOH UIF TFBU CFMUT JO UIF

QMBOF 	ӟӲӠӨөӢ@ӰӢӞӱ@ӟӢөӱ

 OPCPEZ XSPUF BCPVU VOEPJOH UIFJS TFBU CFMUT BHBJO
 BMUIPVHI JO

SFBMJUZ CPUI FWFOUT BQQFBS FRVBMMZ PGUFO� $POTFRVFOUMZ
 XF BEEFE BO FWFOU UZQF MBCFM GPS

CVDLMJOH VQ
 CVU OP MBCFM GPS VOEPJOH UIF TFBU CFMUT�

����� 'JSTU "OOPUBUJPO 1IBTF

8F VTFE UIF 8FC"OOP BOOPUBUJPO UPPM 	:JNBN FU BM�
 ����
 GPS UIF BOOPUBUJPO� ҲF TUP�

SJFT GSPN FBDI TDFOBSJP XFSF EJTUSJCVUFE BNPOH GPVS EJGGFSFOU BOOPUBUPST
 VOEFSHSBEVBUF

TUVEFOUT PG DPNQVUBUJPOBM MJOHVJTUJDT� *O B DBMJCSBUJPO QIBTF
 BOOPUBUPST XFSF QSFTFOUFE

XJUI TPNF TBNQMF UFYUT GPS UFTU BOOPUBUJPOT� UIF SFTVMUT XFSF EJTDVTTFE XJUI UIF BVUIPST�

ҲSPVHIPVU UIFXIPMF BOOPUBUJPO QIBTF
 BOOPUBUPST DPVME EJTDVTT BOZ FNFSHJOH JTTVFTXJUI

UIF BVUIPST� %VF UP UIF DPNQMFYJUZ PG UIF UBTL
 XF EFDJEFE GPS B TJOHMF BOOPUBUJPO NPEF� 5P

BTTFTT BOOPUBUJPO RVBMJUZ
 B TNBMM TBNQMF PG UFYUT XBT BOOPUBUFE CZ BMM GPVS BOOPUBUPST BOE

UIFJS JOUFS�BOOPUBUPS BHSFFNFOU XBT NFBTVSFE 	TFF 4FDUJPO �����
�

"OOPUBUJPO PG UIF DPSQVT UPHFUIFS XJUI TPNF QSF� BOE QPTU�QSPDFTTJOH PG UIF EBUB SFRVJSFE

BQQSPYJNBUFMZ ��� IPVST PG XPSL� "MM TUPSJFT XFSF BOOPUBUFE XJUI FWFOU BOE QBSUJDJQBOU

UZQFT 	B UPUBM PG ��
��� BOE ��
��� JOTUBODFT
 SFTQFDUJWFMZ
� 0O BWFSBHF UIFSF XFSF � DPSFG�

FSFODF DIBJOT QFS TUPSZ XJUI BO BWFSBHF MFOHUI PG � UPLFOT�
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����� .PEJGJDBUJPO PG UIF 4DIFNB

#BTFE PO UIF SFTVMUT PG UIF GJSTU BOOPUBUJPO SPVOE
 XF FYUFOEFE BOE NPEJGJFE UIF UFNQMBUFT�

"T BMSFBEZNFOUJPOFE
 XF VTFE.ӦӰӰ4Ӡӯ&ӳ BOE.ӦӰӰ4Ӡӯ1Ӟӯӱ MBCFMT UPNBSL WFSCT BOE OPVO

QISBTFT JOTUBOUJBUJOH FWFOUT BOEQBSUJDJQBOUT GPSXIJDI OP BQQSPQSJBUF MBCFMTXFSF BWBJMBCMF

JO UIF UFNQMBUFT� #BTFE PO UIF JOTUBODFT XJUI UIFTF MBCFMT 	B UPUBM PG ��� BOE ���� JOTUBODFT


SFTQFDUJWFMZ

 XF FYUFOEFE UIF HVJEFMJOFT UP DPWFS UIF NPTU GSFRVFOU DBTFT�

*O PSEFS UP JODMVEF OFX MBCFMT GPS FWFOU BOE QBSUJDJQBOU UZQFT
 XF USJFE UP FTUJNBUF UIF OVN�

CFS PG JOTUBODFT UIBU XPVME GBMM VOEFS B DFSUBJO MBCFM� 8F BEEFE OFX MBCFMT BDDPSEJOH UP UIF

GPMMPXJOH DPOEJUJPOT�

ѧ 'PS UIF QBSUJDJQBOU BOOPUBUJPOT
 XF BEEFE OFX MBCFMT GPS UZQFT UIBU XF FYQFDUFE UP

BQQFBS BU MFBTU �� UJNFT JO UPUBM JO BU MFBTU � EJGGFSFOU TUPSJFT 	J�F� JO BQQSPYJNBUFMZ ��

PG UIF TUPSJFT
�

ѧ 'PS UIF FWFOU BOOPUBUJPOT
 XF DIPTF UIPTF OFX MBCFMT GPS FWFOU UZQFT UIBU XPVME BQ�

QFBS JO BU MFBTU � EJGGFSFOU TUPSJFT�

*O PSEFS UP BWPJE UPP GJOF B HSBOVMBSJUZ PG UIF UFNQMBUFT
 BMM PUIFS JOTUBODFT PG .ӦӰӰ4Ӡӯ&ӳ

BOE .ӦӰӰ4Ӡӯ1Ӟӯӱ XFSF SF�MBCFMFE XJUI 4Ӡӯ&ӳ@ӬӱӥӢӯ BOE 4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ� 8F BMTP SFMB�

CFMFE QBSUJDJQBOUT BOE FWFOUT GSPN UIF GJSTU BOOPUBUJPO QIBTF XJUI 4Ӡӯ&ӳ@ӬӱӥӢӯ BOE 4Ӡӯ�

1Ӟӯӱ@ӬӱӥӢӯ
 JG UIFZ EJEOPUNFFU UIF GSFRVFODZ SFRVJSFNFOUT� ҲFFWFOU MBCFM ӞӦӯ@ӟӞӱӥӯӬӬӪ

	UIF FWFOU PG MFUUJOH GSFTI BJS JOUP UIF SPPN BGUFS UIF CBUI

 GPS FYBNQMF
 XBT POMZ VTFE PODF

JO UIF TUPSJFT
 TP XF SFMBCFMFE UIBU JOTUBODF UP 4Ӡӯ&ӳ@ӬӱӥӢӯ�

"T NFOUJPOFE BCPWF
 XF BMTP MPPLFE BU UIF %F4DSJQU DPSQVT 	8BO[BSF FU BM�
 ����

 XIJDI

DPOUBJOTNBOVBMMZ DMVTUFSFE FWFOU QBSBQISBTF TFUT GPS UIF �� TDFOBSJPT UIBU BSF BMTP DPWFSFE

CZ *O4DSJQU 	TFF 4FDUJPO �����
� 8F FYUFOEFE PVS UFNQMBUFT XJUI BEEJUJPOBM MBCFMT GPS UIFTF

FWFOUT
 JG UIFZ XFSF OPU ZFU QBSU PG UIF UFNQMBUF�

����� 4QFDJBM $BTFT

/PVO�/PVO $PNQPVOET� /PVO�OPVO DPNQPVOET XFSF BOOPUBUFE UXJDF XJUI UIF TBNF MB�

CFM 	XIPMF TQBO QMVT UIF IFBE OPVO

 BT JOEJDBUFE JO &YBNQMF �� ҲJT SFEVOEBOU EPVCMF

BOOPUBUJPO JT NPUJWBUFE CZ QPUFOUJBM QSPDFTTJOH SFRVJSFNFOUT�
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	�
 * HFU NZ 	XBTI 	DMPUI 4΢α1Παγ@ζΠβΧΨέΦ@γήήΫβ))
 4΢α1Παγ@ζΠβΧΨέΦ@γήήΫβ BOE QVU JU VOEFS UIF XBUFS�

4VQQPSU 7FSC $PNQMFNFOUT� " TQFDJBM USFBUNFOU XBT HJWFO UP TVQQPSU WFSC DPOTUSVDUJPOT

TVDI BT UBLF UJNF
 HFU IPNF PS UBLF B TFBU JO &YBNQMF �� ҲF TFNBOUJDT PG UIF WFSC JUTFMG JT

IJHIMZ VOEFSTQFDJGJFE JO TVDI DPOTUSVDUJPOT� UIF FWFOU UZQF JT MBSHFMZ EFQFOEFOU PO UIF PCKFDU

/1� "T TIPXO JO &YBNQMF �
 XF BOOPUBUF UIF IFBE WFSC XJUI UIF FWFOU UZQF EFTDSJCFE CZ

UIF XIPMF DPOTUSVDUJPO BOE MBCFM JUT PCKFDU XJUI 4Ӳӭӭ7$ӬӪӭ 	TVQQPSU WFSC DPNQMFNFOU



JOEJDBUJOH UIBU JU EPFT OPU IBWF B QSPQFS SFGFSFODF�

	�
 * TUFQ JOUP UIF UVC BOE UBLF4Ӡӯ&ӳ@ӰӦӫӨ@ӴӞӱӢӯ B TFBU4Ӳӭӭ7$ӬӪӭ�

)FBE PG 1BSUJUJWF� 8F VTFE UIF )ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ MBCFM GPS UIF IFBET JO QBSUJUJWF DPO�

TUSVDUJPOT
 BTTVNJOH UIBU UIF POMZ SFGFSFOUJBM QBSU PG UIF DPOTUSVDUJPO JT UIF DPNQMFNFOU�

ҲJT JT OPU FYBDUMZ DPSSFDU
 TJODF EJGGFSFOU QBSUJUJWF IFBET WBSZ JO UIFJS EFHSFF PG DPODSFUF�

OFTT 	DG� &YBNQMFT � BOE ��

 CVU XF DPVME OPU TFF B XBZ UP NBLF UIF EJTUJODUJPO TVGGJDJFOUMZ

USBOTQBSFOU UP UIF BOOPUBUPST�

	�
 0VS TFBUT XFSF BU UIF CBDL)ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ PG UIF USBJO4Ӡӯ1Ӟӯӱ@ӱӯӞӦӫ�

	��
 *O UIF MJCSBSZ ZPV DBO BMXBZT GJOE B DPVQMF)ӢӞӡ@Ӭӣ@1ӞӯӱӦӱӦӳӢ PG JOUFSFTUJOH CPPLT4Ӡӯ1Ӟӯӱ@ӟӬӬӨ�

.JYFE 1BSUJDJQBOU 5ZQFT� (SPVQ EFOPUJOH /1T TPNFUJNFT SFGFS UP HSPVQT XIPTF NFNCFST

BSF JOTUBODFT PG EJGGFSFOU QBSUJDJQBOU UZQFT� *O &YBNQMF ��
 UIF GJSTU�QFSTPO QMVSBM QSPOPVO

SFGFST UP UIF HSPVQ DPOTJTUJOH PG UIF QBTTFOHFS 	*
 BOE B OPO�QBSUJDJQBOU 	NZ GSJFOE
� 5P BWPJE

B QSPMJGFSBUJPO PG FWFOU UZQF MBCFMT
 XF MBCFMFE UIFTF DBTFT BT 6ӫӠөӢӞӯ�

	��
 *4Ӡӯ1Ӟӯӱ@ӭӞӰӰӢӫӤӢӯ XBOUFE UP WJTJU NZ4Ӡӯ1Ӟӯӱ@ӭӞӰӰӢӫӤӢӯ GSJFOE/1Ӟӯӱ JO /FX :PSL� ��� 8F6ӫӠөӢӞӯ

NFU BU UIF USBJO TUBUJPO�

8F NBEF BO FYDFQUJPO GPS UIF (ӢӱӱӦӫӤ Ӟ )ӞӦӯӠӲӱ TDFOBSJP
 XIFSF UIF NJYFE QBSUJDJQBOU

HSPVQ DPOTJTUJOH PG UIF IBJSESFTTFS BOE UIF DVTUPNFS PDDVST WFSZ PGUFO
 BT JO &YBNQMF ���

)FSF
 XF JOUSPEVDFE UIF BEEJUJPOBM BE�IPD QBSUJDJQBOU MBCFM 4Ӡӯ@1Ӟӯӱ@ӥӞӦӯӡӯӢӰӰӢӯ@ӠӲӰ�

ӱӬӪӢӯ�
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	��
 8IJMF 4VTBO4Ӡӯ1Ӟӯӱ@ӥӞӦӯӡӯӢӰӰӢӯ JT DVUUJOHNZ4Ӡӯ1Ӟӯӱ@ӠӲӰӱӬӪӢӯ IBJSXF4Ӡӯ@1Ӟӯӱ@ӥӞӦӯӡӯӢӰӰӢӯ@ӠӲӰӱӬӪӢӯ

VTVBMMZ UBML B CJU�

��� %BUB "OBMZTJT

"WFSBHF 'MFJTTѠ ,BQQB

"MM -BCFMT 4DSJQU -BCFMT

4DFOBSJP &WFOUT 1BSUJDJQBOUT &WFOUT 1BSUJDJQBOUT

#ӲӰ ���� ���� ���� ����

$ӞӨӢ ���� ���� ���� ����

'өӦӤӥӱ ���� ���� ���� ����

(ӯӬӠӢӯӶ ���� ���� ���� ����

)ӞӦӯӠӲӱ ���� ���� ���� ����

5ӯӢӢ ���� ���� ���� ����

"WFSBHF ���� ���� ���� ����

	B
 "WFSBHF 'MFJTTѠ ,BQQB�

4DFOBSJP �$PSFG "HSFFNFOU

#ӲӰ ����

$ӞӨӢ ����

'өӦӤӥӱ ����

(ӯӬӠӢӯӶ ����

)ӞӦӯӠӲӱ ����

5ӯӢӢ ����

"WFSBHF ����

	C
 $PSFGFSFODF BHSFFNFOU�

'JHVSF ���� *OUFS�BOOPUBUPS BHSFFNFOU TUBUJTUJDT�

����� *OUFS�"OOPUBUPS "HSFFNFOU

*O PSEFS UP DBMDVMBUF JOUFS�BOOPUBUPS BHSFFNFOU
 B UPUBM PG �� TUPSJFT GSPN � TDFOBSJPT XFSF

SBOEPNMZ DIPTFO GPS QBSBMMFM BOOPUBUJPOCZ BMM � BOOPUBUPST BGUFS UIF GJSTU BOOPUBUJPOQIBTF��

8F DIFDLFE UIF BHSFFNFOU PO UIFTF EBUB VTJOH 'MFJTTѠ ,BQQB 	'MFJTT
 ����
� ҲF SFTVMUT BSF

TIPXO JO 'JHVSF ���B BOE JOEJDBUF NPEFSBUF UP TVCTUBOUJBM BHSFFNFOU 	-BOEJT BOE ,PDI


����
� *OUFSFTUJOHMZ
 JG XF DBMDVMBUF UIF ,BQQB POMZ PO UIF TVCTFU PG DBTFT UIBU XFSF BOOP�

UBUFE XJUI TDSJQU�TQFDJGJD FWFOU BOE QBSUJDJQBOU MBCFMT CZ BMM BOOPUBUPST
 SFTVMUT BSF CFUUFS

UIBO UIPTF PG UIF FWBMVBUJPO PO BMM MBCFMFE JOTUBODFT 	JODMVEJOH BMTP VOSFMBUFE BOE SFMBUFE

OPO�TDSJQU FWFOUT
� ҲJT JOEJDBUFT POF PG UIF DIBMMFOHFT PG UIF BOOPUBUJPO UBTL� *O NBOZ
�8F EJE OPU UFTU GPS JOUFS�BOOPUBUPS BHSFFNFOU BGUFS UIF TFDPOE QIBTF
 TJODF XF EJE OPU FYQFDU UIF BHSFF�

NFOU UP DIBOHF ESBTUJDBMMZ EVF UP UIF POMZ TMJHIU DIBOHFT JO UIF BOOPUBUJPO TDIFNB�
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DBTFT JU JT EJGGJDVMU UP EFDJEF XIFUIFS B QBSUJDVMBS FWFOU TIPVME CF DPOTJEFSFE B DFOUSBM TDSJQU

FWFOU
 PS BO FWFOU MPPTFMZ SFMBUFE PS VOSFMBUFE UP UIF TDSJQU�

'PS UIF DPSFGFSFODF DIBJO BOOPUBUJPO
 XF DBMDVMBUFE UIF QFSDFOUBHF PG QBJST XIJDI XFSF

BOOPUBUFE CZ BU MFBTU � BOOPUBUPST 	RVBMJGJFE NBKPSJUZ WPUF
 DPNQBSFE UP UIF TFU PG UIPTF

QBJST BOOPUBUFE CZ BU MFBTU POF QFSTPO 	TFF 'JHVSF ���C
� 8F UBLF UIF SFTVMU PG ����� CFUXFFO

BOOPUBUPST UP CF B HPPE BHSFFNFOU�

����� "OOPUBUFE $PSQVT 4UBUJTUJDT

'JHVSF ��� HJWFT BO PWFSWJFX PG UIF OVNCFS PG FWFOU BOE QBSUJDJQBOU UZQFT QSPWJEFE JO UIF

UFNQMBUFT� 5ӞӨӦӫӤ Ӟ ӣөӦӤӥӱ BOE ӤӢӱӱӦӫӤ Ӟ ӥӞӦӯӠӲӱ TUBOE PVU XJUI B MBSHF OVNCFS PG CPUI

FWFOU BOE QBSUJDJQBOU UZQFT� *O DPOUSBTU
 ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ BOE ӤӬӦӫӤ Ӭӫ Ӟ ӱӯӞӦӫ DPOUBJO

UIF GFXFTU MBCFMT� ҲFSF BSF �� FWFOU BOE QBSUJDJQBOU UZQFT PO BWFSBHF�

4DFOBSJP &WFOUT 1BSUJDJQBOUT

ӟӞӱӥ �� ��

ӟӦӠӶӠөӢ �� ��

ӟӲӰ �� ��

ӠӞӨӢ �� ��

ӣөӦӤӥӱ �� ��

ӤӯӬӠӢӯӶ �� ��

ӥӞӦӯӠӲӱ �� ��

өӦӟӯӞӯӶ �� ��

ӱӯӞӦӫ �� ��

ӱӯӢӢ �� ��

"WFSBHF ���� ����

'JHVSF ���� ҲF OVNCFS PG QBSUJDJQBOUT BOE FWFOUT JO UIF UFNQMBUFT�

'JHVSF ��� QSFTFOUT PWFSWJFX TUBUJTUJDT BCPVU UIF VTBHF PG FWFOU MBCFMT
 QBSUJDJQBOU MBCFMT

BOE DPSFGFSFODF DIBJO BOOPUBUJPOT� "T DBO CF TFFO
 UIFSF BSF VTVBMMZ NBOZ NPSF NFOUJPOT

PG QBSUJDJQBOUT UIBO FWFOUT� 'PS DPSFGFSFODF DIBJOT
 UIFSF BSF TPNF DIBJOT UIBU BSF SFBMMZ

MPOH 	XIJDI BMTP SFTVMUT JO B MBSHF TDFOBSJP�XJTF TUBOEBSE EFWJBUJPO
� 6TVBMMZ
 UIFTF DIBJOT

EFTDSJCF UIF QSPUBHPOJTU�



�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��

BWH NJO NBY

FWFOU BOOPUBUJPOT JO B TUPSZ ���� � ��

FWFOU UZQFT JO B TUPSZ ���� � ��

QBSUJDJQBOU BOOPUBUJPOT JO B TUPSZ ���� �� ���

QBSUJDJQBOU UZQFT JO B TUPSZ ���� � ��

DPSFG DIBJOT ��� � ��

UPLFOT QFS DIBJO � � ��

'JHVSF ���� "OOPUBUJPO TUBUJTUJDT PWFS BMM TDFOBSJPT�
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'JHVSF ���� ҲF QFSDFOUBHF PG TUPSJFT JO UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP UIBU DPOUBJO B DFSUBJO

QBSUJDJQBOU MBCFM�

8F BMTP GPVOE UIBU UIF ӣөӶӦӫӤ Ӧӫ Ӟӫ ӞӦӯӭөӞӫӢ TDFOBSJP TUBOET PVU JO UFSNT PG QBSUJDJQBOU

NFOUJPOT
 FWFOU NFOUJPOT BOE BWFSBHF OVNCFS PG DPSFGFSFODF DIBJOT�

'JHVSF ��� TIPXT GPS FWFSZ QBSUJDJQBOU MBCFM JO UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP UIF OVNCFS PG

TUPSJFT XIJDI UIFZ PDDVSSFE JO� ҲJT JOEJDBUFT IPX SFMFWBOU B QBSUJDJQBOU JT GPS UIF TDSJQU�

"T DBO CF TFFO
 B TNBMM OVNCFS PG QBSUJDJQBOUT BSF IJHIMZ QSPNJOFOU� ӠӬӬӨֆ ӦӫӤӯӢӡӦӢӫӱӰ

BOE ӠӞӨӢ BSF NFOUJPOFE JO FWFSZ TUPSZ� ҲF GBDU UIBU UIF QSPUBHPOJTU BQQFBST NPTU PGUFO

DPOTJTUFOUMZ IPMET GPS BMM PUIFS TDFOBSJPT
 XIFSF UIF BDUJOH QFSTPO BQQFBST JO FWFSZ TUPSZ


BOE JT NFOUJPOFE NPTU GSFRVFOUMZ�

'JHVSF ��� TIPXT UIF EJTUSJCVUJPO PG QBSUJDJQBOU�FWFOU UZQF MBCFMT PWFS BMM BQQFBSBODFT PWFS

BMM TDFOBSJPT PO BWFSBHF� ҲF HSPVQT TUBOE GPS UIF NPTU GSFRVFOUMZ BQQFBSJOH MBCFM
 UIF UPQ

� UP � MBCFMT JO UFSNT PG GSFRVFODZ BOE UIF UPQ � UP ��� 4Ӡӯ&ӳ@ӬӱӥӢӯ BOE 4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ



�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��
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'JHVSF ���� %JTUSJCVUJPO PG QBSUJDJQBOUT 	MFGU
 BOE FWFOUT 	SJHIU
 GPS UIF GJSTU
 UIF UPQ � UP �

BOE UIF UPQ � UP �� NPTU GSFRVFOUMZ BQQFBSJOH FWFOUT�QBSUJDJQBOUT
 4Ӡӯ&ӳ�4Ӡӯ�

1Ӟӯӱ@0ӱӥӢӯ BOE UIF SFTU�
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'JHVSF ���� "WFSBHF OVNCFS PG QBSUJDJQBOU NFOUJPOT GPS B TUPSZ
 GPS UIF GJSTU
 UIF UPQ � UP

� BOE UIF UPQ � UP �� NPTU GSFRVFOUMZ BQQFBSJOH FWFOUT�QBSUJDJQBOUT
 BOE UIF

PWFSBMM BWFSBHF�

BSF TIPXO TFQBSBUFMZ� "T DBO CF TFFO
 UIFNPTU GSFRVFOUMZ VTFE QBSUJDJQBOU MBCFM 	UIF QSPUBH�

POJTU
 NBLFT VQ BCPVU ��� PG UIF PWFSBMM QBSUJDJQBOU JOTUBODFT� ҲF GPVS MBCFMT UIBU GPMMPX

UIF QSPUBHPOJTU JO UFSNT PG GSFRVFODZ BQQFBS JO ��� PG UIF DBTFT� .PSF UIBO ��� PG BMM QBS�

UJDJQBOU NFOUJPOT SFGFS UP POF PG UIF UPQ � MBCFMT�

*O DPOUSBTU
 UIF EJTUSJCVUJPO GPS FWFOUT JT NPSF CBMBODFE� ��� PG BMM FWFOU JOTUBODFT IBWF UIF

NPTU QSPNJOFOU FWFOU UZQF�

4Ӡӯ&ӳ@ӬӱӥӢӯ BOE 4Ӡӯ1Ӟӯӱ@ӬӱӥӢӯ CPUI BQQFBS BT MBCFMT JO BU NPTU �� PG BMM FWFOU BOE

QBSUJDJQBOU JOTUBOUJBUJPOT� ҲF TQFDJGJD FWFOU BOE QBSUJDJQBOU UZQF MBCFMT JO PVS UFNQMBUFT

DPWFS CZ GBS NPTU PG UIF JOTUBODFT�

*O 'JHVSF ���
 XF HSPVQFE QBSUJDJQBOUT TJNJMBSMZ JOUP UIF GJSTU
 UIF UPQ � UP � BOE UIF UPQ � UP

�� NPTU GSFRVFOUMZ BQQFBSJOH QBSUJDJQBOU UZQFT� ҲF GJHVSF TIPXT GPS FBDI PG UIFTF HSPVQT

UIF BWFSBHF GSFRVFODZ QFS TUPSZ
 BOE JO UIF SJHIUNPTU DPMVNO UIF PWFSBMM BWFSBHF� ҲF SFTVMUT



�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��
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'JHVSF ���� .5-% WBMVFT GPS %F4DSJQU BOE *O4DSJQU
 QFS TDFOBSJP�

DPSSFTQPOE UP UIF GJOEJOHT GSPN UIF MBTU QBSBHSBQI�

����� $PNQBSJTPO UP UIF %F4DSJQU $PSQVT

4JODF CPUI *O4DSJQU BOE %F4DSJQU XJMM CF VTFE GPS UIF TDSJQU QBSTJOH
 JU JT JOUFSFTUJOH UP DPN�

QBSF CPUI SFTPVSDFT� ҲF *O4DSJQU DPSQVT FYIJCJUT NVDI NPSF MFYJDBM WBSJBUJPO UIBO %F�

4DSJQU� .BOZ BQQSPBDIFT VTF UIF UZQF�UPLFO SBUJP UP NFBTVSF UIJT WBSJBODF� )PXFWFS
 UIJT

NFBTVSF JT LOPXO UP CF TFOTJUJWF UP UFYU MFOHUI 	TFF F�H� 5XFFEJF BOE #BBZFO 	����


 XIJDI

XPVME SFTVMU JO WFSZ TNBMM WBMVFT GPS *O4DSJQU BOE SFMBUJWFMZ MBSHF POFT GPS %F4DSJQU
 HJWFO

UIF MBSHF BWFSBHF EJGGFSFODF PG UFYU MFOHUIT CFUXFFO UIF DPSQPSB� *OTUFBE
 XF EFDJEFE UP

VTF UIF .FBTVSF PG 5FYUVBM -FYJDBM %JWFSTJUZ 	.5-%
 	.D$BSUIZ BOE +BSWJT
 ����� .D$BSUIZ


����

 XIJDI JT GBNJMJBS JO DPSQVT MJOHVJTUJDT� ҲJT NFUSJD NFBTVSFT UIF BWFSBHF OVNCFS PG

UPLFOT JO B UFYU UIBU BSF OFFEFE UP SFUBJO B UZQF�UPLFO SBUJP BCPWF B DFSUBJO UISFTIPME� *G UIF

.5-% GPS B UFYU JT IJHI
 NBOZ UPLFOT BSF OFFEFE UP MPXFS UIF UZQF�UPLFO SBUJP VOEFS UIF

UISFTIPME
 TP UIF UFYU JT MFYJDBMMZ EJWFSTF� *O DPOUSBTU
 B MPX .5-% JOEJDBUFT UIBU POMZ B GFX

XPSET BSF OFFEFE UP NBLF UIF UZQF�UPLFO SBUJP ESPQ
 TP UIF MFYJDBM EJWFSTJUZ JT TNBMMFS� 8F

VTF UIF UISFTIPME PG ����
 XIJDI JT QSPQPTFE CZ UIF BVUIPST BT B XFMM�QSPWFO WBMVF�

'JHVSF ��� DPNQBSFT UIF MFYJDBM EJWFSTJUZ PG CPUI SFTPVSDFT� "T DBO CF TFFO
 UIF *O4DSJQU

DPSQVT XJUI JUT OBSSBUJWF UFYUT JT HFOFSBMMZ NVDI NPSF EJWFSTF UIBO UIF %F4DSJQU DPSQVT

XJUI JUT TIPSU FWFOU EFTDSJQUJPOT
 BDSPTT BMM TDFOBSJPT� 'PS CPUI SFTPVSDFT
 UIF ӣөӶӦӫӤ Ӧӫ

Ӟӫ ӞӦӯӭөӞӫӢ TDFOBSJP JT NPTU EJWFSTF 	BT XBT BMTP JOEJDBUFE BCPWF CZ UIF NFBO XPSE UZQF

PWFSMBQ
� )PXFWFS
 UIF EJGGFSFODF JO UIF WBSJBUJPO PG MFYJDBM WBSJBODF PG TDFOBSJPT JT MBSHFS

GPS %F4DSJQU UIBO GPS *O4DSJQU� ҲVT
 UIF QSPQFSUJFT PG B TDFOBSJP BQQBSFOUMZ JOGMVFODF UIF

MFYJDBM WBSJBODF PG UIF FWFOU EFTDSJQUJPOT NPSF UIBO UIF WBSJBODF PG UIF OBSSBUJWF UFYUT�

8F VTFE FOUSPQZ 	4IBOOPO
 ����
 PWFS MFNNBT UP NFBTVSF UIF WBSJBODF PG MFYJDBM SFBMJ[B�



�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��

UJPOT GPS FWFOUT� 8F FYDMVEFE FWFOUT GPS XIJDI UIFSF XFSF MFTT UIBO �� PDDVSSFODFT JO %F�

4DSJQU PS *O4DSJQU� 4JODF UIFSF JT POMZ BO FWFOU BOOPUBUJPO GPS �� &4%T QFS TDFOBSJP JO %F�

4DSJQU
 XF SBOEPNMZ TBNQMFE �� UFYUT GSPN *O4DSJQU GPS DPNQVUJOH UIF FOUSPQZ UP NBLF UIF

OVNCFST NPSF DPNQBSBCMF�
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'JHVSF ����� &OUSPQZ PWFS WFSC MFNNBT GPS FWFOUT 	MFGU Z�BYJT
H(x)
 JO UIF ӤӬӦӫӤӬӫӞӱӯӞӦӫ

ӰӠӢӫӞӯӦӬ� #BST JO UIF CBDLHSPVOE JOEJDBUF UIF BCTPMVUF OVNCFS PG PDDVSSFODF

PG JOTUBODFT 	SJHIU Z�BYJT
 N(x)
�

'JHVSF ���� TIPXT BO FYBNQMF PG UIF FOUSPQZ WBMVFT 	BCCSFWJBUFE BT )
 GPS UIF FWFOU UZQFT

JO UIF ӤӬӦӫӤ Ӭӫ Ӟ ӱӯӞӦӫ TDFOBSJP� "T DBO CF TFFO JO UIF HSBQI
 UIF FOUSPQZ GPS *O4DSJQU

JT JO HFOFSBM IJHIFS UIBO GPS %F4DSJQU� *O UIF TUPSJFT
 B XJEFS WBSJFUZ PG WFSCT JT VTFE UP

EFTDSJCF FWFOUT� ҲFSF BSF BMTP MBSHF EJGGFSFODFT CFUXFFO FWFOUT� 8IJMF ӴӞӦӱ IBT B WFSZ MPX

FOUSPQZ
 ӰӭӢӫӡ@ӱӦӪӢ@ӱӯӞӦӫ IBT BO FYUSFNFMZ IJHI FOUSPQZ WBMVF� ҲJT FWFOU UZQF DPWFST

NBOZ EJGGFSFOU BDUJWJUJFT TVDI BT SFBEJOH
 TMFFQJOH FUD�

��� $PODMVTJPO

*O UIJT DIBQUFS
 XF EFTDSJCFE UIF *O4DSJQU DPSQVT
 B DPSQVT PG OBSSBUJWF UFYUT BOOPUBUFE XJUI

TDSJQU TUSVDUVSF BOE DPSFGFSFODF JOGPSNBUJPO
 XIJDI GPSNT B VOJRVF SFTPVSDF GPS TUVEZJOH

UIF SPMF PG TDSJQU LOPXMFEHF JO /-1� 8F EFTDSJCFE UIF BOOPUBUJPO QSPDFTT
 WBSJPVT EJGGJ�

DVMUJFT FODPVOUFSFE EVSJOH BOOPUBUJPO BOE EJGGFSFOU SFNFEJFT UIBU XFSF UBLFO UP PWFSDPNF

UIFN�



�� 4DSJQU 1BSTJOH %BUB � 5IF *O4DSJQU $PSQVT ��

*O UIF GPMMPXJOH TFDUJPOT
 XF XJMM VTF *O4DSJQU BT FWBMVBUJPO EBUB GPS PVS TDSJQU QBSTFS� *O

$IBQUFS �
 XF XJMM GJSTU QFSGPSN B UIPSPVHI BOBMZTJT BOE B GVSUIFS BOOPUBUJPO PG UIF EBUB

UP GJOE PVU BCPVU UIF MJOHVJTUJD DPNQMFYJUZ PG UIF TDSJQU QBSTJOH UBTL� *O $IBQUFS �
 XF XJMM

QSFTFOU PVS TDSJQU QBSTJOH NPEFM UIBU JT USBJOFE PO %F4DSJQU BOE FWBMVBUFE PO *O4DSJQU�



$IBQUFS �

"OBMZTJT PG UIF 4DSJQU 1BSTJOH %BUB

4JODF UIFSF IBT CFFO OP QSFWJPVT XPSL PO UIF UBTL PG TDSJQU QBSTJOH
 JU JT VODMFBS IPX DIBM�

MFOHJOH UIF UBTL BDUVBMMZ JT
 BOE XIJDI LJOE PG MJOHVJTUJD JOGPSNBUJPO BOE LOPXMFEHF JT SF�

RVJSFE XIFO BMJHOJOH B UFYU XJUI B TDSJQU� *O UIJT TFDUJPO
 XF USZ UP FTUJNBUF UIF EJGGJDVMUZ PG

UIF TDSJQU QBSTJOH UBTL CZ NFBOT PG BO BOOPUBUJPO TUVEZ�

"T JO UIF SFTU PG UIJT UIFTJT
 XF BTTVNF BO VOEFSMZJOH TDSJQU TUSVDUVSF JO UIF GPSN PG QBSB�

QISBTF TFUT� &BDI QBSBQISBTF TFUT DPOUBJOT B OVNCFS PG TIPSU
 UFMFHSBN�TUZMF &WFOU %FTDSJQ�

UJPOT 	&%
 UIBU EFTDSJCF UIF FWFOU JO TJNQMF XPSET�

I looked up the recipe. In my kitchen, I mixed the ingredients.

CHOOSE_
RECIPE
- find recipe

- look for recipe

TAKE_INGR.
- take ing. from cupb.

- get eggs 

BUY_INGR.
- buy flour

- go to store

MIX_INGR.
- mix thoroughly

- use mixer

BAKE
- put cake in oven

- bake batter

I opened the recipe in my internet browser. (…) I stirred everything in a bowl.

'JHVSF ���� "MJHOJOH UXP UFYU TOJQQFUT PG WBSZJOH EJGGJDVMUZ XJUI UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU�

$POTJEFS UIF UXP FYBNQMF UFYU GSBHNFOUT JO 'JHVSF ���� #PUI UIF VQQFS BOE UIF MPXFS UFYU

GSBHNFOU JOTUBOUJBUF UIF ӠӥӬӬӰӢ@ӯӢӠӦӭӢ BOE UIF ӪӦӵ@ӦӫӤӯӢӡӦӢӫӱӰ FWFOUT� .BQQJOH UIF



�� "OBMZTJT PG UIF 4DSJQU 1BSTJOH %BUB ��

FWFOU NFOUJPOT JO UIF VQQFS QBSU UP UIF TDSJQU JT TUSBJHIUGPSXBSE� #PUI WFSCT
 MPPL BOE NJY


BSF NFOUJPOFE JO UIF SFTQFDUJWF QBSBQISBTF TFUT
 TP UIF NBQQJOH JT USJWJBM BOE KVTU SFRVJSFT

B TJNQMF XPSE MPPLVQ� *O DPOUSBTU
 UIF MPXFS FWFOU NFOUJPOT BSF NPSF DIBMMFOHJOH� " TDSJQU

QBSTJOH NPEFM IBT UP JOGFS UIBU PQFO UIF SFDJQF JO UIJT DPOUFYU EFTDSJCFT UIF TBNF FWFOU BT UIF

&%T JO UIF QBSBQISBTF TFU
 GJOE SFDJQF BOE MPPL GPS SFDJQF� -JLFXJTF
 TUJS JT B TZOPOZN PG NJY


XIJDI OFFET UP CF JOGFSSFE UP BMJHO UIF TFDPOE FWFOU NFOUJPO�

*O UIJT DIBQUFS
 XF JOWFTUJHBUF PO B MBSHFS TDBMF XIJDI UZQFT PG LOPXMFEHF BOE JOGFSFODF

BSF SFRVJSFE UP BTTJHO DPSSFDU FWFOU UZQFT UP FWFOU NFOUJPOT JO UFYU� 8F BMTP XBOU UP GJOE

PVU UP XIJDI EFHSFF DSPXETPVSDFE TDSJQU SFQSFTFOUBUJPOT IFMQ UP GBDJMJUBUF UFYU�UP�TDSJQU

NBQQJOH
 J�F� IPX PGUFO UIF BMJHONFOU JT USJWJBM
 BT JO UIF VQQFS QBSU PG 'JHVSF ���� 8F EP

TP CZ BOOPUBUJOH UIF UZQF PG TFNBOUJD SFMBUJPOT CFUXFFO QBJST PG BO FWFOU NFOUJPO BOE UIF

QBSBQISBTF TFU SFQSFTFOUJOH UIF DPSSFTQPOEJOH FWFOU UZQF�

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ 8F QSPWJEF BNBOVBM BOOPUBUJPO PG XPSE�MFWFM FOUBJMNFOU UZQFT PO WFSCT�FWFOUT BOE

OPVOT�QBSUJDJQBOUT 	F�H� 4ZOPOZNZ
 )ZQFSOZNZ
 *OGFSFODF FUD�
 4FDUJPO ���
 CBTFE PO

*O4DSJQU BOE %F4DSJQU�

ѧ *O B TFDPOE TUFQ
 XF DPNQPTJUJPOBMMZ EFSJWF DMBVTF�MFWFM FOUBJMNFOU UZQFT 	F�H� &RVBM�

JUZ
 &OUBJMNFOU
 FUD�
 4FDUJPO ���
 UIBU JMMVTUSBUF UIF UZQFT PG JOGFSFODF UIBU OFFE UP CF

NPEFMFE GPS UIF BMJHONFOU PG UIF DMBVTF XJUI BO FWFOU QBSBQISBTF TFU�

ѧ *O 4FDUJPO ���
 XF QSPWJEF B EFUBJMFE BOBMZTJT PG PVS BOOPUBUJPO� 8F TIPX UIBU QBSB�

QISBTF TFUT BT B DPOTUJUVUJWF QBSU PG TDSJQU SFQSFTFOUBUJPOT NBTTJWFMZ SFEVDF UIF EJG�

GJDVMUZ PG BVUPNBUJD UFYU�UP�TDSJQU NBQQJOH BOE JODSFBTF JUT BDDVSBDZ� 8F BMTP GJOE

UIBU B TVCTUBOUJBM TVC�DMBTT PG DBTFT DBOOPU CF IBOEMFE VTJOH KVTU JEFOUJUZ DIFDLT PS

TIBMMPX TFNBOUJD NPEFMJOH
 CVU SFRVJSF EFFQFS JOGFSFODF NFUIPET�

*O UIF OFYU TFDUJPO
 XF CSJFGMZ JOUSPEVDF UIF EBUBTFUT UIBU XFSF VTFE GPS PVS BOOPUBUJPO BOE

EFTDSJCF BO BEEJUJPOBM QBSUJDJQBOU UZQF BOOPUBUJPO UIBUXBT B QSFSFRVJTJUF GPS UIF FOUBJMNFOU

BOOPUBUJPOT�



�� "OBMZTJT PG UIF 4DSJQU 1BSTJOH %BUB ��

a very deep ditch  and put the tree inside After finding   a shovel,         I             made 
GET_TOOLS SHOVEL GARDENER DIG HOLE PLANT TREE

- buy a tree

- get a tree 

from the store

- …

- get a shovel

- take the 

shovel

- …

- dig hole

- use your shovel

- use shovel for a hole

- …

- plant the tree

- put the tree 

into the hole

- …

GET_
TREE

GET_
TOOLS DIG PLANT

DeScript

InScript

'JHVSF ���� "O FYBNQMF BOOPUBUJPO JO *O4DSJQU 	MPXFS QBSU

 BOE UIF DPSSFTQPOEJOH QBSB�

QISBTF TFUT GSPN %F4DSJQU 	VQQFS QBSU

 GPS UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP�

��� %BUB

'PS PVS TUVEZ
 XF VTF UXP FYJTUJOH SFTPVSDFT UIBU GPSN UIF CBTJT GPS FWBMVBUJOH UFYU�UP�TDSJQU

NBQQJOH� *O4DSJQU
 EFTDSJCFE JO $IBQUFS �
 BOE %F4DSJQU 	8BO[BSF FU BM�
 ����

 B SFTPVSDF PG

TUSVDUVSFE TDSJQU LOPXMFEHF JO UIF GPSN PG QBSBQISBTF TFUT
 DPWFSJOH UIF TBNF �� TDFOBSJPT�

"T DBO CF TFFO JO UIF VQQFS QBSU PG 'JHVSF ���
 FBDI WFSC UIBU JT MBCFMFE JO *O4DSJQU IBT B

DPSSFTQPOEJOH QBSBQISBTF TFU JO%F4DSJQU� ҲJT QSPWJEFT B HPME TUBOEBSE BMJHONFOU CFUXFFO

UFYUVBM FWFOU NFOUJPOT BOE QBSBQISBTF TFUT
 BT JOEJDBUFE CZ UIF EPUUFE MJOFT
 XIJDI JT UIF

CBTJT GPS PVS BOOPUBUJPO� ҲF QBSBQISBTF TFUT JO UIJT LJOE PG SFQSFTFOUBUJPO DPOUBJO OPU

POMZ MFYJDBM TZOPOZNT
 CVU BMTP TDFOBSJP�TQFDJGJD QBSBQISBTFT PG UIF TBNF FWFOU� VTF ZPVS

TIPWFM BOE EJH IPMF BSF OPU TZOPOZNT JO B OBSSPX TFOTF
 CVU JO UIF DPOUFYU PG ӭөӞӫӱӦӫӤ Ӟ

ӱӯӢӢ
 UIFZ CPUI EFTDSJCF UIF ӡӦӤ FWFOU�

8IJMF %F4DSJQU QSPWJEFT NBOVBMMZ DSFBUFE HPME FWFOU QBSBQISBTF TFUT
 UIF DPSSFTQPOEJOH

JOGPSNBUJPO PO QBSUJDJQBOU MFWFM JT NJTTJOH� 4JODF XF OFFE FOUBJMNFOU SFMBUJPOT PO UIF OPVO

QISBTF�QBSUJDJQBOU MFWFM GPS PVS DPNQPTJUJPOBM EFSJWBUJPO PG DMBVTF�MFWFM FOUBJMNFOU 	TFF

4FDUJPO ���

 XF FYUFOEFE %F4DSJQU XJUI QBSBQISBTF TFUT GPS QBSUJDJQBOU EFTDSJQUJPOT� 'PS

UIJT QVSQPTF
 XF BOOPUBUFE BMM OPVOT JO UIF �� TDFOBSJP TVCTFU PG %F4DSJQU XJUI MBCFMT GSPN

UIF *O4DSJQU JOWFOUPSZ PG QBSUJDJQBOU UZQFT� %BUB GSPN UIF ӱӞӨӦӫӤ Ӟ ӟӲӰ BOE ӭөӞӫӱӦӫӤ Ӟ

ӱӯӢӢ TDFOBSJPT XFSF BOOPUBUFE CZ UXP BOOPUBUPST UP BTTFTT UIF JOUFS�BOOPUBUPS BHSFFNFOU


XIJDI XBT BMNPTU QFSGFDU 	-BOEJT BOE ,PDI 	����

 κ = 0.91
�

'SPN UIJT BOOPUBUJPO
 QBSBQISBTF TFUT GPS QBSUJDJQBOUT XFSF EFSJWFE
 J�F� UIF TFUT PG BMM OPVOT
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MIX 

INGRE-

DIENTS

BAKE WAIT

- mix ING

- stir ING 

together

- stir well

- …

- put C into O

- bake C

- …

- wait for a 

while

- wait

- …

CHOOSE 

RECIPE

BUY 

INGRE-

DIENTS

GET 

INGRE-

DIENTS

- get ING from S

- buy ING

- go to S to buy 

ING

- …

- get ING for C

- collect ING in K

- …

- browse for R

- look for a R

- select R

- …

ING - 

S - 

R - 

C - 

K - 

O - 

cake mix, ingredients, eggs, sugar, …

shop, mall, …

recipe, cookbook, … 

cake, pastry, …

kitchen, …

oven, …

'JHVSF ���� " GVMM TDSJQU XJUI QBSUJDJQBOU QBSBQISBTF TFUT�

EFTDSJCJOH UIF TBNF QBSUJDJQBOU� *O UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP GPS FYBNQMF
 BMM EJGGFSFOU

JOHSFEJFOUT TVDI BT FHHT
 GMPVS
 NJML FUD� BSF NFNCFST PG UIF ӦӫӤӯӢӡӦӢӫӱ QBSBQISBTF TFU�

'JHVSF ��� TIPXT B GVMM TDSJQU GPS UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP
 XJUI QBSUJDJQBOU QBSBQISBTF

TFUT JO UIF MPXFS SJHIU DPSOFS�

'PS PVS TUVEZ
 XF TFMFDUFE � PVU PG UIF �� TDFOBSJPT UIBU EJGGFS XJUI SFTQFDU UP UIFJS DPNQMFY�

JUZ� ӱӞӨӦӫӤ ӱӥӢ ӟӲӰ
 ӟӞӨӦӫӤ Ӟ ӠӞӨӢ BOE ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ� 8F BOOPUBUFE TDSJQU�SFMFWBOU

WFSC JOTUBODFT BOE QBSUJDJQBOU JOTUBODFT JO FWFSZ TUPSZ PG UIFTF � TDFOBSJPT�

��� -FYJDBM &OUBJMNFOU� "OOPUBUJPO 4UVEZ

5P JEFOUJGZ UIF UZQF PG TFNBOUJD SFMBUJPOT UIBU OFFE UP CFNPEFMFE JO PSEFS UP BMJHO BO FWFOU�

EFOPUJOH DMBVTF JO UIF UFYU XJUI B QBSBQISBTF TFU SFQSFTFOUJOH UIF TBNF FWFOU
 UIF NPTU

TUSBJHIUGPSXBSE XBZXPVME CF UP DPOEVDU B DMBVTF�MFWFM FOUBJMNFOU BOOPUBUJPO CFUXFFO UIF

DMBVTF BOE &%T JO UIF QBSBQISBTF TFU
 F�H� XJUI B TFU PG DMBVTBM FOUBJMNFOU UZQFT TJNJMBS UP

UIF POFT VTFE JO .BD$BSUOFZ BOE .BOOJOH 	����
�

8F GPVOE
 IPXFWFS
 UIBU UIF BTTFTTNFOU PG FOUBJMNFOU UZQFT JT UJNF�DPOTVNJOH BOE VOSFMJ�

BCMF
 XIFO CBTFE PO B EJSFDU DPNQBSJTPO PG DPNQMFY UFYU DMBVTFT BOE QBSBQISBTF TFUT� 8F

UIFSFGPSF TJNQMJGJFE UIF UBTL
 CSFBLJOH JU EPXO JOUP UXP TUFQT� 'JSTU
 BOOPUBUPST XFSF BTLFE

UP BTTJHO TFNBOUJD SFMBUJPOT CFUXFFO UIF FWFOU EFTDSJQUJPOT JO UIF QBSBQISBTF TFUT BOE UIFJS
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make HOLE (with TOOL)

make a very deep hole

make deep hole

make hole with shovel

dig HOLE (with TOOL)

dig hole

dig hole with shovel

use shovel for making a 

hole

use shovel for a hole

use TOOL for HOLE

…After finding a shovel, I made a very deep ditch and put the tree inside…

Identity

paraphrase
set

annotation

DIG

DIG

patterns (simplified 
paraphrase sets)

'JHVSF ���� $PNCJOJOH UIF &%T JO UIF ӡӦӤ FWFOU JOUP QBUUFSOT 	VQQFS QBSU
 BOE UIF BDUVBM

WFSC BOOPUBUJPO 	MPXFS QBSU
�

JOTUBOUJBUJPOT JO OBSSBUJWF UFYUT PO UIF MFYJDBM MFWFM POMZ
 MBCFMJOH UIF FWFOU�EFOPUJOH WFSCT

BOE UIF QBSUJDJQBOU�EFOPUJOH OPVO QISBTFT
 BT EFTDSJCFE JO UIJT TFDUJPO� 4FDPOE
 XF BVUP�

NBUJDBMMZ EFSJWF BO BQQSPYJNBUF DMBVTF�MFWFM FOUBJMNFOU UZQF GSPN UIF MFYJDBM�MFWFM MBCFMT

JO B RVBTJ�DPNQPTJUJPOBM XBZ GSPN UIF NBOVBMMZ BOOPUBUFE MFYJDBM FOUBJMNFOU SFMBUJPOT
 BT

BEESFTTFE JO 4FDUJPO ����

*O UIF GPMMPXJOH TVCTFDUJPOT
 XF EFTDSJCF UIF MFYJDBM FOUBJMNFOU BOOPUBUJPO XF DPOEVDUFE

PO UIF %F4DSJQU BOE *O4DSJQU EBUB GPS FWFOUT�WFSCT 	4FDUJPO �����
 BOE QBSUJDJQBOUT�OPVOT

	4FDUJPO �����
�� "OOPUBUJPO HVJEFMJOFT BSF HJWFO JO UIF BQQFOEJY
 JO 4FDUJPOT $ BOE %�

����� &WFOUT

5P QSFQBSF UIF EBUB GPS UIF FWFOU BOOPUBUJPO
 XF NBEF VTF PG UIF HPME BMJHONFOU 	DG� 'JHVSF

���
� &BDI FWFOU�EFOPUJOH WFSC JO *O4DSJQUXBT QSFTFOUFEXJUI UIF DPSSFTQPOEJOH QBSBQISBTF

TFU JO %F4DSJQU�

$PNQBSJOH FWFSZ &% JO UIF QBSBQISBTF TFU UP UIF DMBVTF JO UIF UFYU JT DVNCFSTPNF EVF UP

UIF OVNCFS PG &%T 	VQ UP ��
 JO FBDI QBSBQISBTF TFU� 8F UIFSFGPSF TJNQMJGJFE UIF FWFOU

QBSBQISBTF TFUT CZ CVJMEJOH FRVJWBMFODF DMBTTFT PG &%T UIBU VTF UIF TBNF IFBE WFSC
 XIJDI

XF DBMM FWFOU QBUUFSOT� ҲFZ BSF EFSJWFE TFNJ�BVUPNBUJDBMMZ CZ TVNNBSJ[JOH&%T UIBU DPOUBJO

UIF TBNFNBJO WFSC
 BOE SFQMBDJOH OPVOQISBTFTXJUI UIFJS QBSUJDJQBOU UZQF MBCFM 	VQQFS QBSU
�%VF UP B UFDIOJDBM FSSPS
 B TNBMM QBSU PG UIF EBUB XFSF OPU BOOPUBUFE 	BQQSPY� 4−5�
� #FDBVTF UIF PSJHJOBM

BOOPUBUPST XFSF OPU BWBJMBCMF BOZNPSF
 XF EFDJEFE UP OPU BOOPUBUF UIFTF JOTUBODFT UP BWPJE JODPOTJTUFODJFT�

" NBOVBM JOTQFDUJPO PG UIF JOTUBODFT SFWFBMFE OP TZTUFNBUJD EJGGFSFODFT UP UIF SFTU PG UIF EBUB�
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PG 'JHVSF ���
� "MTP
 QBSUJDJQBOUT UIBU EPOPU BQQFBS JO FWFSZ&%BSFNBSLFE BT PQUJPOBM 	XJUI

CSBDLFUT
�

*O UIF BOOPUBUJPO QSPDFTT
 BOOPUBUPST XFSF POMZ TIPXO UIF QBUUFSOT JOTUFBE PG UIF GVMM QBSB�

QISBTF TFU� *O UIF MPXFS QBSU PG 'JHVSF ���
 UIF WFSC MBCFMFE BT ӡӦӤ JT DPNQBSFE UP UIF FWFOU

QBUUFSOT FYUSBDUFE GSPN UIF ӡӦӤ QBSBQISBTF TFU� 7FSCT XFSF QSFTFOUFE JO UIFJS TFOUFOUJBM

DPOUFYU BOE IJHIMJHIUFE�

*OTUFBE PG BOOPUBUJOH FBDI QBUUFSO
 UIF HVJEFMJOFT SFRVJSFE BOOPUBUPST UP TFMFDU POMZ UIF

NPTU TJNJMBS QBUUFSO GPS UIF FWFOU�EFOPUJOH WFSC
 BOE UP EP UIF BOOPUBUJPO POMZ GPS UIJT QBU�

UFSO� 8IJMF UIJT TFMFDUJPO SFTVMUT JO B OPO�FYIBVTUJWF BOOPUBUJPO
 OP JNQPSUBOU JOGPSNBUJPO

JT MPTU� ҲF QSPDFEVSF PG TFMFDUJOH UIF NPTU TJNJMBS QBUUFSO SFUBJOT UIF NJOJNBM JOGFSFODF

TUFQT SFRVJSFE GPS UIF BMJHONFOU�

"GUFS TFMFDUJOH B QBUUFSO
 BOOPUBUPST XFSF JOTUSVDUFE UP BTTFTT UIF SFMBUJPO CFUXFFO UIF WFSC

JO %F4DSJQU BOE UIF WFSC JO *O4DSJQU BOE VTF UIF DPOUFYU POMZ GPS MFYJDBM EJTBNCJHVBUJPO
 J�F�

OPU UP BTTFTT DMBVTF�MFWFM FOUBJMNFOU� *O PVS BOOPUBUJPO TDIFNB
 XF JODMVEF UIF GPMMPXJOH

MBCFMT�

ѧ *EFOUJUZ
 4ZOPOZNZ
 )ZQPOZNZ
 )ZQFSOZNZ� %FGJOFE BT JO 8PSE/FU 	'FMMCBVN
 ����
�

)ZQPOZNZ EFTDSJCFT UIF DBTF JO XIJDI UIF WFSC JO UIF UFYU JT NPSF TQFDJGJD UIBO JO UIF

QBUUFSO
 )ZQFSOZNZ JT UIF PQQPTJUF�

ѧ *ODPSQPSBUJPO� 0OF WFSC JODMVEFT B QBSUJDJQBOU
 XIJDI JT FYQMJDJUMZ NFOUJPOFE XJUI UIF

PUIFS WFSC�

&YBNQMF� * TQSJOLMFE GMPVS JO UIF QBO� ̀ GMPVS ΢ΠΪΤ@γΨέ

ѧ %JBUIFTJT� ҲJT DPWFST BDUJWF�QBTTJWF BMUFSOBUJPO 	&Y� �
 BOE WFSCT UIBU BSF DPODFQUVBMMZ

FRVJWBMFOU CVU IBWF EJGGFSFOU TZOUBDUJD SFBMJ[BUJPOT� *O 'SBNF/FU 	3VQQFOIPGFS FU BM�


����

 UIFTF WFSCT XPVME UZQJDBMMZ CF BTTPDJBUFE XJUI UIF TBNF GSBNF 	&Y� �
�

&YBNQMF �� 5IF DBLF XBT DVU� ̀ DVU ΢ΠΪΤ

&YBNQMF �� 5IF DBLF XFOU JO UIF QSFIFBUFE PWFO ̀ QVU 	΢ΠΪΤ
 JO ήεΤέ

ѧ 1ISBTBM 7FSC� 0OF PG UIF WFSCT JT B QBSUJDMF WFSC UIBU IBT UIF TBNF NFBOJOH BT UIF PUIFS

WFSC�

&YBNQMF� * XFOU PVU UP UIF HSPDFSZ TUPSF� ̀ HP UP βγήαΤ
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I made a very deep ditch.

Identity

make HOLE (with TOOL)

ditch

HOLE: 
hole 

cavity Hyponymy

'JHVSF ���� "MJHOJOH QBSUJDJQBOUT XJUI B QBUUFSO 	MFGU

 TFMFDUJOH B OPVO GSPN UIF QBSUJDJQBOU

QBSBQISBTF TFU BOE MBCFMJOH 	SJHIU
�

ѧ *OGFSFODF� " DPNQMFY JOGFSFODF JT OFFEFE UP BTTPDJBUF UIF WFSCT XJUI UIF TBNF FWFOU��

&YBNQMF �� * QVU UIF EFDPSBUJPOT PO UIF DBLF� � VTF ΣΤ΢ήαΠγΨήέ

&YBNQMF �� * NBEF TVSF UIBU * IBE BMM UIF JOHSFEJFOUT UIBU * OFFEFE� � HBUIFS ΨέΦαΤΣΨΤέγβ

ѧ /P.BUDI� /P NBUDI JT QPTTJCMF� ҲJT JT UZQJDBMMZ UIF DBTF XIFO BOOPUBUJPO FSSPST

PDDVSSFE JO *O4DSJQU�

����� 1BSUJDJQBOUT

"TTPDJBUJOH WFSCT JO B UFYUVBM NFOUJPO XJUI UIF &% WFSC JT TUSBJHIUGPSXBSE
 TJODF UIFSF JT

POMZ POF IFBE WFSC PO FBDI TJEF� -JOLJOH QBSUJDJQBOUT JO DPOUSBTU SFRVJSFT BEEJUJPOBM BOOP�

UBUJPO FGGPSU� ҲFZ DBO CF MFGU PVU PS BQQFBS NPSF UIBO PODF JO POF DMBVTF� 8F UIVT EJWJEFE

UIF QBSUJDJQBOU BOOPUBUJPO JOUP UXP TUFQT�

1BSUJDJQBOU "MJHONFOU� *O PSEFS UP EJTUJOHVJTI NJTTJOH GSPN SFBMJ[FE QBSUJDJQBOUT
 BOOP�

UBUPST IBE UP BMJHO BMM QBSUJDJQBOUT UIBU BSF SFMFWBOU UP UIF FWFOU JO RVFTUJPO JO UIF UFYU XJUI

UIFJS DPVOUFSQBSUT JO UIF QBUUFSO
 J�F� XJUI UIF QBSUJDJQBOU UZQF MBCFMT� *O 'JHVSF ���
 UIJT TUFQ

DPSSFTQPOET UP UIF EPUUFE BSSPX PO UIF MFGU IBOE TJEF� 1BSUJDJQBOUT UIBU XFSF NFOUJPOFE

JO UIF UFYU BOE UIBU QMBZ B SPMF JO UIF FWFOU
 CVU UIBU EP OPU IBWF B DPVOUFSQBSU JO UIF &%


XFSF NBSLFE BT "EEJUJPOBM� 3FRVJSFE QBSUJDJQBOUT JO UIF QBUUFSO UIBU XFSF OPU BMJHOFE XFSF

BGUFSXBSET BVUPNBUJDBMMZ MBCFMFE BT .JTTJOH�� "T BO FYBNQMF GPS UIJT MBCFM
 DPOTJEFS UIF UFYU

DMBVTF * VTFE B TIPWFM
 XJUI UIF NBUDIJOH QBUUFSO VTF 500- GPS )0-&� ҲF QBSUJDJQBOU ӥӬөӢ

JT PNJUUFE
 CVU NFOUJPOFE BT NBOEBUPSZ JO UIF QBUUFSO
 J�F� JU BQQFBST JO FWFSZ &% PG UIF
�*O UIF PSJHJOBM HVJEFMJOFT
 UIFSF XFSF UXP MBCFMT JOEJDBUJOH B DPNQMFY JOGFSFODF� $POUFYU�3FMBUFEOFTT GPS B

XFBLFS UZQF PG JOGFSFODF
 BOE *OGFSFODF GPS UIF SFTU� %VSJOH UIF BOOPUBUJPO
 XF GPVOE UIBU CPUI MBCFMT XFSF

VTFE JOUFSDIBOHFBCMZ BOE JODPOTJTUFOUMZ
 TP XF EFDJEFE UP NFSHF UIFN�
�ҲF QSPUBHPOJTU PG UIF TUPSZ
 CFJOH WFSZ SBSFMZ NFOUJPOFE JO UIF &%T
 XBT FYDMVEFE GSPN UIF BMJHONFOU�
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SFTQFDUJWF QBSBQISBTF TFU 	VTF TIPWFM GPS NBLJOH B IPMF BOE VTF TIPWFM GPS IPMF
� ҲFSFGPSF
 JU JT

NBSLFE BT .JTTJOH JO UIF QBUUFSO��

-FYJDBM &OUBJMNFOU "OOPUBUJPO� 5P GJOE UIF BQQSPQSJBUF UZQF PG MFYJDBM FOUBJMNFOU GPS UIF

SFBMJ[FE QBSUJDJQBOUT
 BOOPUBUPSTXFSF TIPXO UIF QBSUJDJQBOU QBSBQISBTF TFUT GSPN%F4DSJQU

GPS BMM BMJHOFE QBSUJDJQBOUT� +VTU BT GPS FWFOU QBUUFSOT
 BOOPUBUPST IBE UP DIPPTF UIF CFTU

NBUDIJOH
 NPTU TJNJMBS OPVO GSPN UIF TFU BOE BTTJHO B MFYJDBM FOUBJMNFOU MBCFM�

"T GPS WFSCT
 UIF BOOPUBUJPO TDIFNB JODMVEFT UIF SFMBUJPO UZQFT
 *EFOUJUZ
 4ZOPOZNZ
 )ZQPOZNZ


)ZQFSOZNZ
 .FSPOZNZ BOE )PMPOZNZ BOE UIF BEEJUJPOBM MBCFMT $P�)ZQPOPNZ
 *OGFSFODF BOE

/P.BUDI
 BT EFGJOFE JO 4FDUJPO ������ 8F BEE UIF MBCFM *OTUBODF
 XIJDI JT VTFE XIFO UIF OPVO

JO *O4DSJQU JT B QSPQFS OPVO PS FOUJUZ NFOUJPO PG UIF UZQF FYQSFTTFE CZ UIF %F4DSJQU OPVO

	F�H� OVNCFS �� ̀ CVT
�

ҲF SJHIU IBOE TJEF PG 'JHVSF ��� JMMVTUSBUFT UIJT QBSU PG UIF BOOPUBUJPO� ҲF OPVO ѢEJUDIѣ

	XIJDI XBT QSFWJPVTMZ BMJHOFE XJUI UIF QBUUFSO
 JT DPNQBSFE UP BMM QBSUJDJQBOU EFTDSJQUJPOT

GPS ӥӬөӢ
 MJOLFE UP UIF MFYJDBM EFTDSJQUJPO ѢIPMFѣ BOE MBCFMFE XJUI )ZQPOZNZ� 'JHVSF ���

TIPXT UIF GVMMZ MBCFMFE JOTUBODF XJUI QBSUJDJQBOU BOE FWFOU BOOPUBUJPOT�

5P TJNQMJGZ UIF BOOPUBUJPO
 XF NBLF UIF BTTVNQUJPO UIBU FBDI OPVO IBT POMZ POF TFOTF QFS

TDFOBSJP� *O UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP
 UIF QPMZTFNPVT XPSE TUFN F�H� BMXBZT EFTDSJCFT B

QBSU PG B USFF� *O PSEFS UP SFEVDF UIF BOOPUBUJPO FGGPSU
 XF QSFTFOUFE BMM EJGGFSFOU OPVO UZQFT

QFS QBSUJDJQBOU UZQF POMZ PODF
 SBUIFS UIBO FWFSZ TJOHMF NFOUJPOFE UPLFO JO JUT TFOUFOUJBM

DPOUFYU� ҲJT PO TFOTF QFS TDFOBSJP BTTVNQUJPO JT TJNJMBS UP UIF POF TFOTF QFS EJTDPVSTF IZQPUIFTJT


XIJDI JT PGUFO VTFE JO XPSE TFOTF EJTBNCJHVBUJPO NPEFMT 	(BMF FU BM�
 ����
�

��� $MBVTF�-FWFM &OUBJMNFOU� $PNQPTJUJPO

*O UIF QSFWJPVT TFDUJPO
 XF EFTDSJCFE UIF MFYJDBM FOUBJMNFOU BOOPUBUJPO PO WFSCT BOE OPVOT


J�F� PO B TVC�FWFOU MFWFM� *O UIJT TFDUJPO
 XF OPX FYQMBJO B NFUIPE GPS BO BVUPNBUJD
 RVBTJ�

DPNQPTJUJPOBM DPNQVUBUJPO PG DMBVTBM�MFWFM FOUBJMNFOU UZQFT� 8F DPNQPTF UIF UZQFT GSPN

UIF MFYJDBM�MFWFM FOUBJMNFOU MBCFMT PG UIF WFSC BOE BMM JUT BOOPUBUFE OPVO EFQFOEFOUT�
�ҲFTF MBCFMT DPSSFTQPOE UP UIF QBSUJDJQBOU MBCFMT MJTUFE JO $� ҲF MBCFMT 4IBSFE 1BSUJDJQBOU BOE -BCFM *ODPO�

TJTUFODZ XFSF OPU VTFE CZ UIF BOOPUBUPST BOE JHOPSFE�
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&OUBJMNFOU 5ZQF -BCFMT

*EFOUJUZ = *EFOUJUZ

&RVBMJUZ≡ 4ZOPOZNZ
 1ISBTBM 7FSC
 %JBUIFTJT

&OUBJMNFOU ! )ZQPOZNZ
 *OTUBODF
 "EEJUJPOBM

3FWFSTF FOU� " )ZQFSOZNZ
 .JTTJOH

1BSUJBM &OUBJMNFOU∞ *OGFSFODF
 *ODPSQPSBUJPO
 .FSPOZNZ
 )PMPOZNZ
 $P�

)ZQPOZNZ

/PO�&OUBJMNFOU � /P.BUDI

'JHVSF ���� &OUBJMNFOU UZQFT�

*OTQJSFE CZ UIF UFYUVBM JOGFSFODF NFUIPE VTFE JO .BD$BSUOFZ BOE .BOOJOH 	����
 BOE

.BD$BSUOFZ BOE .BOOJOH 	����

 XF DPNQVUF UIF UZQF PG DMBVTF�MFWFM FOUBJMNFOU CFUXFFO

*O4DSJQU FWFOU NFOUJPOT BOE %F4DSJQU QBUUFSOT GSPN UIF NBOVBMMZ BOOPUBUFE XPSE�MFWFM

FOUBJMNFOU MBCFMT� 'PMMPXJOH .BD$BSUOFZ
 XF HSPVQ UIFTF MBCFMT BDDPSEJOH UP UIFJS USVUI�

DPOEJUJPOBM FGGFDUT
 BOE BTTPDJBUF FBDI HSPVQ XJUI POF PG TJY FOUBJMNFOU UZQFT
 TIPXO JO

'JHVSF ���� 8F BEPQU GPVS FOUBJMNFOU UZQFT GSPN UIF TDIFNB PG .BD$BSUOFZ BOE .BO�

OJOH 	����
 BOE BEE UXP OFX UZQFT� 8F FYUFOE UIF TDIFNB XJUI *EFOUJUZ
 XIJDI JT MPHJDBMMZ

TQFBLJOH B TVC�DBTF PG &RVBMJUZ� 8F BMTP VTF 1BSUJBM &OUBJMNFOU UP DPWFS BMM DBTFT PG TFNBOUJD

SFMBUFEOFTT XIJDI EP OPU DPSSFTQPOE UP B EJSFDU FOUBJMNFOU UZQF� NPTU QSPNJOFOU BSF UIF

*OGFSFODF DBTFT� $BTFT PG "EEJUJPOBM BOE .JTTJOH QBSUJDJQBOUT BSF EFMFUJPOT BOE JOTFSUJPOT JO

.BD$BSUOFZѠT UFSNJOPMPHZ
 BOE UIFSFGPSF IBWF FOUBJMNFOU BOE SFWFSTF FOUBJMNFOU FGGFDUT


SFTQFDUJWFMZ�

5P DPNQVUF UIF DMBVTBM FOUBJMNFOU UZQF
 XF DPNCJOF UIF XPSE�MFWFM FOUBJMNFOU MBCFMT GPS

WFSCT BOE OPVOT
 BDDPSEJOH UP UIF DPNQPTJUJPO UBCMF JO 'JHVSF ���� ҲF SFTVMU PG DPNCJOJOH

UXP MFYJDBM MBCFMT JT JO HFOFSBM UIF XFBLFS FOUBJMNFOU SFMBUJPO PG UIF UXP�� ҲF POMZ FYDFQ�

UJPO JT UIF QBJS {!,"}
 XIJDI SFTVMUT JO 1BSUJBM &OUBJMNFOU� ҲF BQQMJDBUJPO PG UIF CJOBSZ

DPNQVUBUJPO JT DPNNVUBUJWF
 TP UIF DMBVTBM FOUBJMNFOU UZQF DBO CF SFBE PGG UIF TFU PG MFYJDBM

MBCFMT��
�ҲF MJTU =,≡, {!,"},∞, � PSEFST UIF MBCFMT GSPN TUSPOHFTU UP XFBLFTU�
�0VS DPNQPTJUJPO TUFQ EJTSFHBSET OPO�BGGJSNBUJWF WFSCT PS PUIFS XPSET XJUI B OFHBUJWF QPMBSJUZ
 TVDI BT

BWPJE PS QSPIJCJU
 XIJDI XPVME SFWFSTF UIF DPNQPTFE FOUBJMNFOU UZQF� %VF UP UIF TJNQMF MBOHVBHF BOE TUSBJHIU�
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'JHVSF ���� $PNCJOBUJPO UBCMF GPS MFYJDBM FOUBJMNFOU DMBTTFT�

'JHVSF ��� TIPXT UIF SVOOJOH FYBNQMF XJUI BMM MFYJDBM FOUBJMNFOU BOOPUBUJPOT� ҲF TFU PG

XPSE�MFWFM FOUBJMNFOU MBCFMT JT{=,!}
 HJWFO UIF MFYJDBM FOUBJMNFOU MBCFMT \*EFOUJUZ
 )ZQPOZNZ^�

ҲF DMBVTBM FOUBJMNFOU UZQF JT UIF XFBLFTU MFYJDBM UZQF
 J�F�
 ! 	3FWFSTF &OUBJMNFOU
�

I made a very deep ditch.

Identity
=

make HOLE (with TOOL)

Hyponymy
⊏

Reverse Entailment
⊏

'JHVSF ���� 0OF GVMMZ MBCFMFE FWFOU JOTUBODF
 XJUI DPNQPTJUJPOBMMZ EFSJWFE DMBVTBM FOUBJM�

NFOU MBCFM 	3FWFSTF &OUBJMNFOU
�

��� "OOPUBUJPO 4UBUJTUJDT

ҲF BOOPUBUJPO XBT QFSGPSNFE PO BMM ��� UFYUT PG UIF *O4DSJQU DPSQVT BEESFTTJOH POF PG

UIF UISFF TFMFDUFE TDFOBSJPT� "OOPUBUJPO XBT EPOF CZ UXP OBUJWF TQFBLFST PG (FSNBO XJUI

B HPPE DPNNBOE PG &OHMJTI� " UPUBM PG �
��� WFSC NFOUJPOT BOE �
��� OPVO UZQFT XFSF

BOOPUBUFE
 SFTQFDUJWFMZ�� 8F VTFE 48"/� (»ISJOH FU BM� 	����
 GPS UIF BOOPUBUJPO�

GPSXBSE GPSNVMBUJPOT JO *O4DSJQU
 TVDI FYQSFTTJPOT IPXFWFS PDDVS POMZ SBSFMZ
 JG FWFS�
�&WFOU WFSCT PG UZQF 4Ӡӯ&ӳ@ӬӱӥӢӯXFSF FYDMVEFE GSPN UIF BOOPUBUJPO
 TJODF UIFZ IBWF OP DPOTJTUFOU DPVO�

UFSQBSU JO %F4DSJQU�
�IUUQT���HJUIVC�DPN�BOOFGSJFE�TXBO
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-BCFM &WFOUT 1BSUJDJQBOUT

*EFOUJUZ ��� ���

4ZOPOZNZ �� ��

)ZQPOZNZ �� ��

1ISBTBM 7FSC �� �

*OGFSFODF ��� ��

/P.BUDI �� ��

0UIFS �� ��

5BCMF ���� %JTUSJCVUJPO PG MFYJDBM MBCFMT PO FWFOUT BOE QBSUJDJQBOUT�

����� -FYJDBM -FWFM

*OUFS�"OOPUBUPS"HSFFNFOU 'PS CPUI WFSC BOE QBSUJDJQBOU BOOPUBUJPO
 BHSFFNFOU JT DPN�

QVUFE PO UXP MFWFMT� 'JSTU
 XF SFQPSU IPX PGUFO UIF TBNF QBUUFSO PS IFBE OPVO XBT TFMFDUFE�

4FDPOE
 JO DBTFT XIFSF UIF TBNF QBUUFSO�OPVO XBT TFMFDUFE
 XF SFQPSU UIF MBCFM BHSFFNFOU�

'PS UIF WFSC BOOPUBUJPO
 BOOPUBUPST DIPTF UIF TBNF QBUUFSO JO 82.4� PG DBTFT� 'PS QBSUJDJ�

QBOUT
 UIF BOOPUBUPST DIPTF UIF TBNF SFBMJ[BUJPO GSPN %F4DSJQU JO 74.3� PG DBTFT�

0O WFSCT
 UIF BOOPUBUPST BHSFFE PO UIF MBCFM XJUI κ = 0.72 	TVCTUBOUJBM BHSFFNFOU
 -BOEJT

BOE ,PDI 	����

� 0O QBSUJDJQBOUT
 UIFZ BHSFFE XJUI κ = 0.742 	TVCTUBOUJBM BHSFFNFOU
�

/PU FWFSZ DBTF PG EJTBHSFFNFOU JT DSJUJDBM� *O NBOZ DBTFT UIFSF JT NPSF UIBO POF QMBVTJCMF

TPMVUJPO� *O UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP
 GPS FYBNQMF
 UIF XPSE TIPWFM DPVME CF JOUFSQSFUFE

FJUIFS BT B 4ZOPOZN PS $P�)ZQPOZN PG TQBEF� ҲFSF BSF BMTP OP TIBSQ CPVOEBSJFT CFUXFFO

DMBTTFT� *O QBSUJDVMBS
 BOOPUBUPST IBE EJGGJDVMUJFT XJUI BOOPUBUJOH *OGFSFODF DBTFT� ҲFSFGPSF


XF EFDJEFE OPU UP BEKVEJDBUF UIF BOOPUBUJPO
 CVU BWFSBHF PWFS UIF EJTUSJCVUJPOT GPS FWBMVB�

UJPO�

-BCFM %JTUSJCVUJPO 5BCMF ��� HJWFT MBCFM EJTUSJCVUJPOT GPS QBSUJDJQBOUT BOE FWFOUT PO UIF

MFYJDBM MFWFM
 BWFSBHFE PWFS CPUI BOOPUBUJPOT� "TNFOUJPOFE CFGPSF
 XF BOOPUBUFE FBDI OPVO

UZQF POMZ PODF QFS QBSUJDJQBOU UZQF SBUIFS UIBO BOOPUBUJOH FWFSZ NFOUJPO PG B OPVO TFQB�

SBUFMZ� 5P DPNQVUF UIF OVNCFST EFQJDUFE JO5BCMF ���
 XF USBOTGFS UIF UZQF�MFWFM BOOPUBUJPO
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Non-E.
14 %

Partial E.
20 %

Reverse E.
5 %

Entailment
13 %

Equality
10 %

Identity
38 %

'JHVSF ���� %JTUSJCVUJPO PG DPNQPTFE MBCFMT�

UP FWFSZ TJOHMF BQQFBSBODF PG UIF OPVO
 UP HJWF B CFUUFS JEFB PG UIF BDUVBM EJTUSJCVUJPO�

'PS CPUI WFSCT BOE QBSUJDJQBOUT
 UIF NPTU GSFRVFOU SFMBUJPO DIPTFO CZ CPUI BOOPUBUPST JT

*EFOUJUZ� "NPOH UIF MFYJDBM SFMBUJPOT
 )ZQPOZNZ JT NPSF GSFRVFOU UIBO )ZQFSOZNZ
 XIJDI JT

DPOTJTUFOU XJUI UIF FYQFDUBUJPO UIBU DPODSFUF FWFOU�QBSUJDJQBOU NFOUJPOT VTF NPSF TQFDJGJD

WFSCT�OPVOT UIBO UIF BCTUSBDU EFTDSJQUJPOT JO UIF TDSJQU LOPXMFEHF CBTF 	DG� .PEJ 	����

�

%JBUIFTJT
 *ODPSQPSBUJPO BOE )ZQFSOZNZ GPS WFSCT
 BOE .FSPOZNZ
 )ZQFSOZNZ
 )PMPOZNZ
 *O�

TUBODF BOE $P�)ZQPOZNZ GPS QBSUJDJQBOUT BQQFBS POMZ WFSZ SBSFMZ BOE BSF TVCTVNFE VOEFS

0UIFS JO UIF UBCMF�

����� $MBVTBM -FWFM

'JHVSF ��� TIPXT UIF EJTUSJCVUJPO PG UIF SFTVMUJOH DMBVTBM FOUBJMNFOU MBCFMT GPS CPUI BOOP�

UBUPST� *EFOUJUZ NBLFT VQ GPS UIF MBSHFTU QBSU PG DBTFT 	38 �

 JMMVTUSBUJOH UIF IJHI MFYJDBM

DPWFSBHF PG DSPXETPVSDFE TDSJQU SFQSFTFOUBUJPOT�

&OUBJMNFOU DBTFT BSF TJHOJGJDBOUMZNPSF GSFRVFOU UIBO 3FWFSTF &OUBJMNFOU
 XIJDI JT JO MJOF XJUI

UIF MFBEJOH BTTVNQUJPO UIBU BO FWFOU NFOUJPO TIPVME FOUBJM B EFTDSJQUJPO PG JUT FWFOU UZQF


BOEXJUI UIF PCTFSWBUJPO UIBU FWFOU�EFOPUJOH DMBVTFT VTVBMMZ VTF MPOHFS TFOUFODFT BOENPSF

TQFDJGJD WPDBCVMBSZ UIBO FWFOU EFTDSJQUJPOT HJWFO CZ UIF TDSJQU LOPXMFEHF CBTF�

#PUI &OUBJMNFOU BOE 3FWFSTF &OUBJMNFOU NBJOMZ DPOUBJO DBTFT JO XIJDI UIF QBSUJDJQBOU JT OPU

SFBMJ[FE PO POF TJEF
 BOE BSF POMZ SBSFMZ DPNQPTFE GSPN )ZQFSOZNZ PS )ZQPOZNZ DBTFT� "
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UZQJDBM FYBNQMF GSPN UIF ӱӞӨӦӫӤ Ӟ ӟӲӰ TDFOBSJP JT UIF UFYU DMBVTF XBJU GPS TFWFSBM NJOVUFT� ҲF

NPTU TJNJMBS &% JO UIF TDFOBSJP JT KVTU XBJU
 TP UIF UJNF FYQSFTTJPO JT BO BEEJUJPOBM QBSUJDJ�

QBOU BOE UIVT SFTVMUT JO B DMBVTF�MFWFM FOUBJMNFOU�

ҲFSF JT B MBSHF OVNCFS PG 1BSUJBM &OUBJMNFOU DBTFT 	���

 XIJDI BSF JO NBOZ DBTFT DPNQPTFE

PG POF PS TFWFSBM *OGFSFODF MBCFMT� 0OF UZQJDBM FYBNQMF PG TVDI B DBTF GSPN UIF ӱӞӨӦӫӤ Ӟ ӟӲӰ

TDFOBSJP JT UIF UFYU DMBVTF UIF ESJWFS QVMMFE PWFS� ҲF QBSBQISBTF TFUT POMZ DPOUBJO QISBTFT MJLF

CVT TUPQT PS BSSJWF BU EFTUJOBUJPO� *O UIJT DBTF
 B TZTUFN XPVME OFFE UP LOPX UIBU QVMM PWFS JO UIF

CVT DPOUFYU JT B QBSBQISBTF GPS TUPQ
 XIJDI SFRVJSFT DPOUFYUVBM JOGFSFODF� ҲFTF DBTFT BMTP

BQQFBS JO PUIFS TDFOBSJPT
 F�H� JO UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP� MPPL BU USFFT JT B DPOUFYUVBM

QBSBQISBTF PG DIPPTF B USFF� ҲJT DBO CF TFFO BT BO JOEJDBUPS GPS UIF EJGGJDVMUZ PG UIF UFYU�UP�

TDSJQU NBQQJOH UBTL
 CVU JU BMTP JOEJDBUFT UIBU UIF TDSJQU SFTPVSDF JT OPU FYIBVTUJWF FOPVHI

UP DPOUBJO BMM QPTTJCMF GPSNVMBUJPO WBSJBOUT GPS FWFOUT�

-BTUMZ
 XF GPVOE UIBU B MBSHF OVNCFS PG /PO�&OUBJMNFOU DBTFT BSF EFSJWFE GSPN BOOPUBUJPO

FSSPST JO *O4DSJQU�

��� $PODMVTJPO

*O UIJT DIBQUFS
 XF BOOPUBUFE FWFOUNFOUJPOT JO OBSSBUJWF UFYUT XJUI TFNBOUJD SFMBUJPOT UIBU

OFFE UP CF NPEFMFE XIFO NBQQJOH UIF NFOUJPOT UP TDSJQU FWFOUT UIBU BSF SFQSFTFOUFE BT

QBSBQISBTF TFUT� 8F QSPWJEFE B MFYJDBM�MFWFM FOUBJMNFOU BOOPUBUJPO CFUXFFO FWFOU�EFOPUJOH

WFSCT BOE QBSUJDJQBOU�EFOPUJOH OPVOT PG OBSSBUJWF UFYUT PO UIF POF TJEF
 BOE FWFOU BOE QBS�

UJDJQBOU EFTDSJQUJPOT PG B TDSJQU PO UIF PUIFS TJEF� 8F UIFO EFSJWFE DMBVTF�MFWFM FOUBJMNFOU

MBCFMT UIBU IJHIMJHIU UIF DPWFSBHF PG DSPXETPVSDFE QBSBQISBTF TFUT BTTPDJBUFE XJUI FWFOU

UZQFT
 BT DPNQBSFE UP UIF UFYUVBM WBSJBUJPO JO OBUVSBMJTUJD UFYUT�

0VSNPTU JNQPSUBOU GJOEJOH JT UIBU TDSJQU SFQSFTFOUBUJPOT JO UIF GPSN PG QBSBQISBTF TFUT DBO

DPWFS B MBSHF OVNCFS PG EFTDSJQUJPO WBSJBOUT PG BO FWFOU JO B UFYU
 XIJDI JT JOEJDBUFE CZ UIF

MBSHF OVNCFS PG *EFOUJUZ DBTFT JO UIF EBUB� )PXFWFS
 UIF BMJHONFOU PG B TVCTUBOUJBM BNPVOU

PG FWFOU NFOUJPOT SFRVJSFT B EFFQFS JOGFSFODF PG NVMUJQMF TFNBOUJD SFMBUJPOT�



$IBQUFS �

" 4DSJQU 1BSTJOH .PEFM

*O UIJT DIBQUFS
 XF EFTDSJCF PVS TDSJQU QBSTJOH NPEFM� ҲJT GPSNT B DFOUSBM QBSU PG UIJT EJTTFS�

UBUJPO� 0VS NPEFM JT UIF GJSTU TDBMBCMF TDSJQU QBSTFS
 UIBU DBO CF USBJOFE PO BSCJUSBSZ FWFOU

TFRVFODFT GSPN B MJNJUFE TFU PG TDFOBSJPT� 8F JNQMFNFOU UIF TDSJQU QBSTFS CZ GJUUJOH B MJOFBS�

DIBJO DPOEJUJPOBM SBOEPN GJFME PO TFRVFODFT PG FWFOU EFTDSJQUJPOT� ҲF NPEFM JNQMJDJUMZ

DBQUVSFT UZQJDBM PSEFSJOH JOGPSNBUJPO BCPVU FWFOUT CZ MFBSOJOH B TFRVFOUJBM GFBUVSF�

"T CFGPSF
 XF VTF UIF %F4DSJQU EBUBTFU 	8BO[BSF FU BM�
 ����
 BT B TDSJQU LOPXMFEHF EBUBCBTF�

5P FWBMVBUF PVS TDSJQU QBSTFS
 XF VTF UFYUT GSPN UIF *O4DSJQU DPMMFDUJPO 	T� $IBQUFS �
� *O�

4DSJQU DBO CF VTFE BT B HPME TUBOEBSE GPS TDSJQU QBSTJOH EVF UP UIF BOOPUBUFE WFSCT� &WFSZ

FWFOU�EFOPUJOH WFSC JO UIF UFYUT JO *O4DSJQU DBO CF BTTPDJBUFE XJUI BO FWFOU QBSBQISBTF TFU

JO %F4DSJQU�

0VS TDSJQU QBSTJOH NPEFM JT USBJOFE POMZ PO &4%T
 J�F� UIF *O4DSJQU HPME TUBOEBSE JT VTFE GPS

FWBMVBUJPO QVSQPTFT POMZ� ҲJT NBLFT TFOTF
 TJODF &4%T BSF DIFBQ BOE FBTZ UP BDRVJSF WJB

DSPXETPVSDJOH
 XIJMF B GVMM BMJHONFOU BOOPUBUJPO JT IJHIMZ DPNQMFY 	BT TFFO JO $IBQUFS �
�

ҲF GBDU UIBU UIF HFOSFT PG USBJOJOH BOE UFTU TFU EJGGFS CFUXFFO UIF CVMMFU�QPJOU TUZMF &4%T

BOE UIF OBUVSBMJTUJD UFYUT JO *O4DSJQU QPTFT B DIBMMFOHF
 CVU UIF NPEFM TUJMM TIPXT DPOWJODJOH

SFTVMUT�

4DSJQU QBSTJOH JT B DPNQMFY UBTL
 BT TUBUFE JO $IBQUFS �� 8F BTTVNFE UIBU JU DPOTJTUT PG �

TVCUBTLT� 	�
 4FHNFOUJOH UIF UFYU
 	�
 JEFOUJGZJOH TFHNFOU TDFOBSJPT
 	�
 JEFOUJGZJOH FWFOU
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Yesterday, when I was browsing the web, I found[find_recipe] a recipe 
for an awesome chocolate cake. I took[get_ingredients] flour, chocolate 
and everything else from the cupboard, since I had all the 
ingredients I needed at home.

1. Event Verb 

Identifcation

2. Event Type 

Identifcation

Script 

Database

crossvalidation

script knowledge lookup

'JHVSF ���� 4USVDUVSF PG UIF QSPQPTFE QBSTFS�

WFSCT
 	�
 JEFOUJGZJOH FWFOU UZQFT
 BOE 	�
 JEFOUJGZJOH QBSUJDJQBOUT� )PXFWFS
 XSJUJOH B TDSJQU

QBSTFS UIBU JT HFOFSBMMZ BQQMJDBCMF PO FWFSZ LJOE PG UFYU BOE UIBU JNQMFNFOUT BMM UIFTF TUFQT

XPVME HP CFZPOE UIF TDPQF PG UIJT UIFTJT
 TP XF TJNQMJGJFE UIF UBTL�

ѧ 'JSTU
 VTJOH UIF *O4DSJQU DPSQVT FMJNJOBUFT UIF OFFE GPS UFYU TFHNFOUBUJPO� &BDI UFYU

UBMLT BCPVU POF TJOHMF TDFOBSJP POMZ�

ѧ 4FDPOE
 *O4DSJQU DPOUBJOT POMZ UFYUT GPS �� EJGGFSFOU TDFOBSJPT� ҲF TDFOBSJP JEFOUJ�

GJDBUJPO JT B USJWJBM UBTL
 TJODF UIF �� VTFE TDFOBSJPT EJGGFS UPQJDBMMZ
 BOE JEFOUJGZJOH

UIF SFMFWBOU TDSJQU PG B UFYU DPNFT EPXO UP TQPUUJOH POF PS UXP LFZ XPSET� 'PS UIF

ӱӞӨӦӫӤ Ӟ ӱӯӞӦӫ TDFOBSJP
 TVDI LFZ XPSET NBZ CF USBJO PS UJDLFU� GPS UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ

TDFOBSJP
 LFZXPSET BSF F�H� CBUI PS TPBQ� 8F UIFSFGPSF TLJQ UIF TDFOBSJP JEFOUJGJDBUJPO

TUFQ BOE POMZ QFSGPSN B TJNQMF MPPLVQ UP BTTPDJBUF UFYUT XJUI UIF TDFOBSJP�

ѧ -BTUMZ
 PVS NPEFM POMZ QFSGPSNT TDSJQU QBSTJOH PO FWFOUT� 8F TIBMM MFBWF QBSUJDJQBOU

MBCFMJOH GPS GVUVSF XPSL�

$POTFRVFOUMZ
 PVS TDSJQU QBSTFS DPOTJTUT PG UXP NPEVMFT DPSSFTQPOEJOH UP UIF SFNBJOJOH

UXP UBTLT� ҲF GJSTU NPEVMF JT BO FWFOU WFSC JEFOUJGJDBUJPO NPEVMF
 XIJDI JEFOUJGJFT WFSCT

UIBU EFOPUF TDSJQU FWFOUT PG UIF HJWFO TDSJQU� ҲF TFDPOE NPEVMF JT UIF FWFOU UZQF JEFOUJGJ�

DBUJPO NPEVMF
 UIF DFOUSBM DPNQPOFOU PG UIF TZTUFN� *U JEFOUJGJFT FWFOU UZQFT PG WFSCT
 J�F� JU

DBSSJFT PVU UIF BDUVBM BMJHONFOU UBTL�
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'JHVSF ��� TIPXT UIF TUSVDUVSF PG UIF NPEFM QSPQPTFE JO UIJT TFDUJPO�

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ *O 4FDUJPO ���
 XF EFTDSJCF UIF GJSTU TDBMBCMF TDSJQU QBSTJOH NPEFM� *U JT CBTFE PO DPOEJ�

UJPOBM SBOEPN GJFMET GPS UIF JEFOUJGJDBUJPO PG TDSJQU FWFOU UZQFT PO WFSCT JO B UFYU� ҲF

NPEFM JT USBJOFE QVSFMZ PO &4% DPMMFDUJPOT BOE DBO UIVT CF TDBMFE VQ UP BO BSCJUSBSZ

OVNCFS PG TDFOBSJPT�

ѧ *O 4FDUJPO ���
 XF EFTDSJCF B NPEFM UP JEFOUJGZ FWFOU�EFOPUJOH WFSCT JO B UFYU
 XIJDI

JT USBJOFE JO B DSPTT�WBMJEBUJPO TFUUJOH� 8F PVUMJOF UIF JNQPSUBODF PG TDFOBSJP BOE

GSBNF JOGPSNBUJPO BOE TIPX UIBU CPUI UZQFT PG JOGPSNBUJPO BSF DSVDJBM GPS JEFOUJGZJOH

FWFOU NFOUJPOT JO UFYUT�

ѧ 8F FWBMVBUF CPUI NPEFMT TFQBSBUFMZ� 8F BMTP DPNCJOF UIF NPEFMT CZ JOUFHSBUJOH UIF

FWFOU UZQF JEFOUJGJDBUJPO BGUFS UIF FWFOU WFSC JEFOUJGJDBUJPONPEFM BOE QSPWJEF BO FOE�

UP�FOE FWBMVBUJPO� 8F EFNPOTUSBUF UIBU PSEFSJOH JOGPSNBUJPO JT JO HFOFSBM CFOFGJDJBM

GPS TDSJQU QBSTJOH 	4FDUJPOT ��� BOE ���
�

ѧ 0O CBTJT PG UIF BOOPUBUJPOT GSPN $IBQUFS �
 XF DPOEVDU B GJOF�HSBJOFE FWBMVBUJPO

XIJDI JT EFTDSJCFE JO 4FDUJPO ������ 8F TIPX UIBU UIF QBSTFS HSFBUMZ CFOFGJUT GSPN UIF

BWBJMBCJMJUZ PGNBOZ GPSNVMBUJPO WBSJBOUT
 FNQIBTJ[JOH UIF OFFE GPS MJOHVJTUJDBMMZ SJDI

TDSJQU EBUBCBTFT� 8F BMTP TIPX UIBU B TVCTUBOUJBM BNPVOU PG BMJHONFOU DBTFT SFRVJSFT

NPSF DPNQMFY JOGFSFODF TUFQT�

��� &WFOU 7FSC *EFOUJGJDBUJPO

8F NBLF BOPUIFS UFDIOJDBM TJNQMJGJDBUJPO UIBU BGGFDUT UIF FWFOU WFSC JEFOUJGJDBUJPO TUFQ� "T

NFOUJPOFE JO $IBQUFS �
 XF BTTVNF UIBU B TDSJQU QBSTFS JT POMZ USBJOFE PO TDSJQU EBUB UIBU

BSF BDRVJSFE WJB DSPXETPVSDJOH�

)PXFWFS
 %F4DSJQU EPFT OPU BMMPX VT UP USBJO B TVQFSWJTFE FWFOU WFSC JEFOUJGJDBUJPO NPEFM�

%VF UP UIF EFTJHO PG UIF EBUB DPMMFDUJPO QSPDFTT PG %F4DSJQU
 JU DPOUBJOT POMZ EFTDSJQUJPOT PG

FWFOUT PG UIF TDFOBSJP JO RVFTUJPO� " TVQFSWJTFE FWFOU WFSC JEFOUJGJDBUJPO NPEFM IPXFWFS

OFFET CPUI OFHBUJWF BOE QPTJUJWF DBTFT� 5PHFUIFS XJUI EFTDSJQUJPOT PG FWFOUT UIBU CFMPOH UP
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UIF TDSJQU TDFOBSJP
 JU OFFET UP IBWF BDDFTT UP EFTDSJQUJPOT PG OPO�FWFOUT PS FWFOUT UIBU EP

OPU CFMPOH UP UIF TDFOBSJP�

8F USJFE VOTVQFSWJTFE BQQSPBDIFT
 SVMF�CBTFE TZTUFNT BOE TFWFSBM NFUIPET UP BSUJGJDJBMMZ

HFOFSBUF OPO�FWFOUT GPS USBJOJOH
 CVU GPVOE UIBU BMM USJBMT SFTVMUFE JO CBE QFSGPSNBODF� *O�

TUFBE
 XF VTF *O4DSJQU EJSFDUMZ UP MFBSO UIF FWFOU WFSC JEFOUJGJDBUJPO NPEFM
 TJODF JU DPO�

UBJOT CPUI TDSJQU�SFMFWBOU WFSCT BOE OPO�TDSJQU SFMFWBOU WFSCT� ҲF FWFOU WFSC JEFOUJGJDBUJPO

NPEFM JT UIFO USBJOFE BOE FWBMVBUFE PO *O4DSJQU WJB DSPTT�WBMJEBUJPO�

8F VTF B EFDJTJPO USFF DMBTTJGJFS GPS JEFOUJGZJOH TDSJQU�SFMFWBOU WFSCT 	+�� GSPN UIF 8FLB

UPPMLJU
 	'SBOL FU BM�
 ����

� "T QSFTFOUFE JO$IBQUFS �
 BOOPUBUJPOT PO *O4DSJQU DPOUBJO GPVS

DMBTTFT PG FWFOU UZQF MBCFMT� " DMBTT GPS WFSCT UIBU EFOPUF TQFDJGJD TDSJQU FWFOUT 	J�F� TDFOBSJP�

TQFDJGJD MBCFMT QMVT 4Ӡӯ&ӳ@0ӱӥӢӯ

 &ӳӬӨӦӫӤ GPS TDSJQU�FWPLJOH FMFNFOUT
 3Ӣө/4Ӡӯ&ӳ GPS

SFMBUFE FWFOUT UIBU BSF OPU QBSU PG UIF TDSJQU
 BOE 6ӫӯӢө&ӳ GPS WFSCT UIBU EFOPUF FWFOUT

UIBU BSF UPP HFOFSBM PS OPU SFMFWBOU UP UIF DVSSFOU TDSJQU
 BT XFMM BT WFSCT UIBU EP OPU EFOPUF

FWFOUT BU BMM�

"U UFTU UJNF
 XF NFSHF &ӳӬӨӦӫӤ
 3Ӣө/4Ӡӯ&ӳ BOE 6ӫӯӢө&ӳ JOUP POF OPO�TDSJQU FWFOU DMBTT


TJODF UIFTF UISFF DMBTTFT BMM DPOUBJO WFSCT UIBU EP OPU EFOPUF FWFOUT PG UIF DVSSFOU TDSJQU� "U

USBJOJOH UJNF
 JO DPOUSBTU
 UIF DMBTTJGJFS UBLFT JOUP BDDPVOU BMM GPVS DMBTTFT
 TJODF XF GPVOE

UIJT UP CF IFMQGVM GPS UIF QFSGPSNBODF�

8F VTF UIF GPMMPXJOH GFBUVSF UZQFT�

ѧ 4ZOUBDUJD 'FBUVSFT� 5P EFUFDU WFSCT UIBU EP OPU EFOPUF TDSJQU FWFOUT BU BMM 	J�F� B QBSU PG

UIF 6ӫӯӢө&ӳ DMBTT

 XF FNQMPZ TZOUBDUJD GFBUVSFT� B GFBUVSF GPS BVYJMJBSJFT� GPS WFSCT

UIBU HPWFSO BO BEWFSCJBM QISBTF 	NPTUMZ JG�DMBVTFT
� B GFBUVSF JOEJDBUJOH UIF OVNCFS

PG EJSFDU BOE JOEJSFDU PCKFDUT� BOE B MFYJDBM GFBUVSF UIBU DIFDLT JG UIF WFSC CFMPOHT UP

B QSFEFGJOFE MJTU PG OPO�BDUJPO WFSCT
 UBLFO GSPN BO POMJOF MFYJDPO GPS &OHMJTI MFBSO�

FST���

ѧ 4DSJQU 'FBUVSFT� 'PS GJOEJOH WFSCT UIBU EFTDSJCF POMZ WFSZ HFOFSBM FWFOUT 	TVDI BT EF�

DJEF

 PS GPS WFSCT UIBU EP OPU EFOPUF FWFOUT PG UIF DVSSFOU TDSJQU 	J�F� UIF 6ӫӯӢө&ӳ

BOE 3Ӣө/4Ӡӯ&ӳ DMBTTFT

 XF FNQMPZ B TFU PG TDSJQU GFBUVSFT� B CJOBSZ GFBUVSF JOEJDBU�
�CF
 TFFN
 BQQFBS
 MPPL
 TPVOE
 TNFMM
 UBTUF
 GFFM
 MJLF
 XBOU
 QSFGFS
 MPWF
 IBWF
 PXO
 QPTTFTT
 UIJOL
 CFMJFWF
 DPOTJEFS


GSPN IUUQT���FTMHPME�DPN�HSBNNBS�OPOBDUJPO@WFSCT�

https://eslgold.com/grammar/nonaction_verbs/
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JOHXIFUIFS UIF WFSC JT VTFE JO UIF&4%T GPS UIF HJWFO TDFOBSJP� BOE B TDFOBSJP�TQFDJGJD

UGќJEG TDPSF UIBU JT DPNQVUFE CZ USFBUJOH BMM &4%T GSPN B TDFOBSJP BT POF EPDVNFOU


TVNNFE PWFS UIF WFSC BOE JUT EFQFOEFOUT� *O 4FDUJPO �����
 XF DPNQBSF NPEFMT XJUI

BOE XJUIPVU TDSJQU GFBUVSFT
 UP UFTU UIF JNQBDU PG TDFOBSJP�TQFDJGJD JOGPSNBUJPO�

ѧ 'SBNF'FBUVSF� 8F GVSUIFS FNQMPZ GSBNF�TFNBOUJD JOGPSNBUJPO� 'SBNF JOGPSNBUJPO

DBO PO UIF POF IBOE IFMQ UP JEFOUJGZ WFSCT UIBU EP OPU EFOPUF FWFOUT BU BMM� UIF 'FFMJOH

GSBNF XJMM GPS FYBNQMF SBSFMZ EFOPUF B TDSJQU FWFOU� 0O UIF PUIFS IBOE
 JU TIPVME IFMQ

UP BCTUSBDU BXBZ GSPN EJGGFSFOU FWFOU SFBMJ[BUJPOT XJUIJO B TDFOBSJP�

8F VTF B TUBUF�PG�UIF�BSU TFNBOUJD SPMF MBCFMMFS 	3PUI BOE -BQBUB
 ����
 CBTFE PO

'SBNF/FU 	3VQQFOIPGFS FU BM�
 ����
 UP QSFEJDU GSBNFT GPS BMM WFSCT
 FODPEJOH UIF GSBNF

BT B GFBUVSF� 8F BEESFTT TQBSTJUZ PG UPP TQFDJGJD GSBNFT CZ NBQQJOH GSBNFT UP IJHIFS�

MFWFM TVQFS GSBNFT VTJOH UIF GSBNFOFU RVFSZJOH QBDLBHF��

8F BMTP BTTVNFE UIBU UIFSF JT B SFMBUJPO CFUXFFO UIF BTQFDUVBM WFSC DMBTT BOE XIFUIFS JU

EFTDSJCFT B TDSJQU FWFOU PS OPU� 8F UIVT QFSGPSNFE BMUFSOBUJWF FYQFSJNFOUT XJUI B WFSC BT�

QFDU DMBTTJGJFS 	'SJFESJDI FU BM�
 ����
� ҲJT DMBTTJGJFS BTTJHOT TJUVBUJPO FOUJUZ UZQFT UP WFSC

JOTUBODFT
 DPOUBJOJOH DBUFHPSJFT TVDI BT TUBUF 	B WFSC UIBU EFTDSJCFT B QSPQFSUZ

 HFOFSJD 	B

TUBUFNFOU BCPVU UIF QSPQFSUZ PG B DBUFHPSZ
 PS FWFOU 	BO BDUVBM BDUJPO UIBU IBQQFOFE
� ҲF

WBTU NBKPSJUZ PG WFSCT JO *O4DSJQU XFSF DMBTTJGJFE BT FWFOU PS TUBUF� .PTU WFSCT MBCFMFE BT FWFOU

XFSF JOEFFE WFSCT UIBU JOTUBOUJBUF TDSJQU FWFOUT
 CVU UIFSF XFSF BMTP NBOZ TDSJQU FWFOU WFSCT

UIBU XFSF DMBTTJGJFE BT TUBUF WFSCT
 TVDI BT GJMM JO &YBNQMF ���

	��
 * MFU UIF UVC GJMM VQ UP BCPVU B IBOE ѠT IFJHIU GSPN UIF UPQ�

'FBUVSFT DPNQVUFE CBTFE PO WFSC BTQFDU XFSF OPU GPVOE UP CF IFMQGVM BOE FYDMVEFE GSPN

GVSUIFS FYQFSJNFOUT�

��� &WFOU 5ZQF *EFOUJGJDBUJPO

*O UIJT TFDUJPO
 XFEFTDSJCF UIF DPSF PG PVS TDSJQU QBSTJOH TZTUFN
 UIF FWFOU UZQF JEFOUJGJDBUJPO

NPEFM� 8F TUBSU PVU XJUI B CBTFMJOF NPEFM UIBU JT TPMFMZ CBTFE PO UFYUVBM TJNJMBSJUZ� 8F UIFO
�HJUIVC�DPN�JDTJ�CFSLFMFZ�GSBNFOFU

github.com/icsi-berkeley/framenet
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EFTDSJCF B NPEFM UIBU VTFT UIF UFNQPSBM TUSVDUVSF PG B TDSJQU
 CZ GJUUJOH B TFRVFODF MBCFMJOH

NPEFM PO TFRVFODFT PG TDSJQU FWFOUT�

����� #BTFMJOF� 4JNJMBSJUZ�#BTFE .PEFM

I found a recipe for an 
awesome chocolate cake.

…

maximal textual
similarity

CHOOSE RECIPE GET INGREDIENTS

- browse for recipe
- look for a recipe
- select recipe
- …

maximal textual
similarity

- get ingredients for cake
- collect ingredients in kitchen
- …

'JHVSF ���� "O FWFOU UZQF JEFOUJGJDBUJPO NPEFM CBTFE PO UFYUVBM TJNJMBSJUZ�

'JHVSF ��� TIPXT B TJNQMF NPEFM UIBU FNQMPZT UFYUVBM TJNJMBSJUZ GPS UIF FWFOU UZQF JEFOUJGJ�

DBUJPO TUFQ� ҲF JEFB JT UP VTF B UFYUVBM TJNJMBSJUZ NFBTVSF UP DPNQBSF UIF FWFOU NFOUJPO JO

UIF UFYU XJUI BMM &%T JO UIF TDSJQU LOPXMFEHF SFTPVSDF� ҲFO
 UIF FWFOU UZQF MBCFM PG UIF QBSB�

QISBTF TFU XJUI UIF NPTU TJNJMBS &% JT BTTJHOFE� 8F BMTP USJFE TFMFDUJOH UIF FWFOU UZQF MBCFM

PG UIF QBSBQISBTF TFU XJUI UIF IJHIFTU BWFSBHF TJNJMBSJUZ
 CVU GPVOE UIJT UP QFSGPSN XPSTF�

ҲJT XBT NPTU MJLFMZ EVF UP UIF GBDU UIBU JO NPTU QBSBQISBTF DMVTUFS
 UIFSF JT POF &% UIBU

JT NFOUJPOFE WFSZ PGUFO� $PNQVUJOH UIF BWFSBHF CJBTFT NPEFMT UPXBSET UIJT NPTU DPNNPO

&%
 TVDI UIBU MFTT DPNNPO GPSNVMBUJPO WBSJBOUT BSF OP MPOHFS SFDPHOJ[FE�

8F VTF UXP TJNJMBSJUZ NFBTVSFT� ҲF GJSTU NFBTVSF JT CBTFE PO MFNNB FRVBMJUZ� -FU T EFOPUF

UIF MFNNBT PG UIF FWFOU�EFOPUJOH WFSC JO UIF UFYU UPHFUIFS XJUI BMM JUT EFQFOEFODZ DIJMESFO�

-FU E EFOPUF UIF MFNNBT PG UIF WFSC BOE JUT EFQFOEFODZ DIJMESFO PG B FWFOU EFTDSJQUJPO�

ҲF TJNJMBSJUZ JT EFGJOFE BT UIF BWFSBHF PG 	�
 UIF QSPQPSUJPO PG MFNNBT JO UIF UFYUVBM FWFOU

NFOUJPO UIBU BSF BMTP NFOUJPOFE JO UIF &% BOE 	�

 WJDF WFSTB
 UIF QSPQPSUJPO PG MFNNBT JO

UIF &% UIBU BSF BMTP NFOUJPOFE JO UIF UFYUVBM FWFOU NFOUJPO�

simlemma(T,E) =

|T∩E|
|T | + |T∩E|

|E|

2
	���


ҲF TFDPOE TJNJMBSJUZ NFBTVSF XF VTF JT CBTFE PO XPSE�WFD XPSE FNCFEEJOHT 	.JLPMPW FU BM�


����B
C
 � -FU U CF UIF DFOUSPJE PG UIFXPSE WFDUPST PG MFNNBT JOT 
 BOE MFU F CF UIF DFOUSPJE PG
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UIFXPSE WFDUPST PG MFNNBT JOE�� ҲFXPSE�WFD TJNJMBSJUZ JT EFGJOFE BT UIF DPTJOF TJNJMBSJUZ

PG U BOE F�

simw2v(U, F) =
U · F

||U||2||F||2
	���


8F BMTP FYQFSJNFOUFE XJUI PUIFS TJNJMBSJUZ NFBTVSFT CBTFE PO 8PSE/FU 	'FMMCBVN
 ����



TVDI BT UIF -JO 	-JO
 ����
 PS 3FTOJL 	3FTOJL
 ����
 TJNJMBSJUZ� 8F GPVOE UIF XPSE�WFD

TJNJMBSJUZ UP HFOFSBMMZ PVUQFSGPSN 8PSE/FU�CBTFE NFBTVSFT�

����� 4FRVFODF -BCFMJOH .PEFM

look for recipe
gather ingredients
mix ingredients
…

get ingredients
mix eggs and 
flour
pour into pan
…

find recipe online
prepare dough
preheat oven
…

preheat oven
stir ingredients
take a pan
…

ESDs/Script Data

training

Yesterday, when I was browsing the web, I 
found[find_recipe] a recipe for an awesome 

chocolate cake. I took[get_ingredients] flour, 
chocolate and everything …

CRF model

CHOOSE 
RECIPE

GET 
INGRE-
DIENTS …

labelinglabeling

'JHVSF ���� " $3'�CBTFE TDSJQU QBSTFS�

0OF PG UIF NPTU JNQPSUBOU BTQFDUT PG TDSJQU LOPXMFEHF JT LOPXMFEHF BCPVU UIF UZQJDBM UFN�

QPSBM PSEFS PG FWFOUT JO BO FWFSZEBZ TJUVBUJPO� ҲF UFYUVBM TJNJMBSJUZ NPEFMT QSPQPTFE JO

UIF MBTU TFDUJPO EP OPU NBLF VTF PG TVDI UFNQPSBM JOGPSNBUJPO� *O PSEFS UP DBQUVSF UFNQPSBM

PSEFS
 UIF TFDPOE NPEFM XF QSPQPTF JT CBTFE PO B DPOEJUJPOBM SBOEPN GJFME 	$3'
 -BGGFSUZ

FU BM� 	����

� " $3' JT B EJTDSJNJOBUJWF NPEFM UIBU JT VTFE GPS TFRVFODF MBCFMJOH UBTLT� #Z

EFTJHO
 JU NBLFT VTF PG PSEFSJOH JOGPSNBUJPO
 CZ DPOTJEFSJOH B DIBJO PG PCTFSWBUJPOT BOE

MBCFMT SBUIFS UIBO B TJOHMF PCTFSWBUJPO�MBCFM�

*O PVS DBTF
 UIF UBTL JT UP QSFEJDU B DIBJO PG FWFOU UZQF MBCFMT PO B OBSSBUJWF UFYU� ҲF NPEFM

JT USBJOFE PO &4%T POMZ
 BT TIPXO JO 'JHVSF ���� &BDI TJOHMF USBJOJOH JOTUBODF
 J�F� FBDI &4%

�5P FNQIBTJ[F UIF JNQPSUBODF PG UIF WFSC
 JUT XPSE WFDUPS JT DPVOUFE UXJDF XIFO DPNQVUJOH UIF DFOUSPJE�
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DPOTJTUT PG B TFRVFODF PG TJOHMF &%T 	UIF PCTFSWBUJPOT
 XJUI SFTQFDUJWF FWFOU UZQF MBCFMT 	UIF

MBCFMT
� %VSJOH UFTU�QSFEJDUJPO UJNF
 UIF $3' PVUQVUT FWFOU UZQF MBCFMT PO UIF FWFOU�SFMFWBOU

WFSCT JO B OBSSBUJWF UFYU� ҲF PCTFSWBUJPOT UIVT DPSSFTQPOE UP UIF TDSJQU�SFMFWBOU WFSCT JO

UIF UFYU BU QSFEJDUJPO UJNF�

*O B $3'
 UIF QSPCBCJMJUZ PG B MBCFM TFRVFODF−→y PG MFOHUI T HJWFO BO PCTFSWBUJPO TFRVFODF
−→x 
 P (−→y |−→x ) JT EFGJOFE BT GPMMPXT�

1

Z(−→x )

T∏

t=1

exp

{
m∑

i=1

λifi(yt−1, yt, xt)

}
	���


)FSF
 fi...fm BSF GFBUVSF GVODUJPOT GPS B HJWFO DPNCJOBUJPO PG BO PCTFSWBUJPO xt
 XIJDI JT

MBCFMFE BT yt
 BOE UIF QSFWJPVT MBCFM yt−1� Z(−→x ) JT B OPSNBMJ[BUJPO GBDUPS
 BOE λi JT UIF

XFJHIU PG UIF GFBUVSF GVODUJPO fi UIBU JT MFBSOFE EVSJOH USBJOJOH� *O B $3'
 GFBUVSF GVODUJPOT

BSF VTVBMMZ JOEJDBUJWF
 J�F� UIFZ SFUVSO � JG B HJWFO GFBUVSF DPNCJOBUJPO JT JO UIF EBUB�

*O PVS DBTF
 UIF PCTFSWBUJPOT xt EVSJOH USBJOJOH BSF UIF TJOHMF &%T PG POF &4%� ҲF MBCFMT yt

DPSSFTQPOE UP FWFOU UZQF MBCFMT� ҲF GFBUVSF GVODUJPO JO UIJT DBTF POMZ DPOTJEFST UIF QSFWJPVT

MBCFM
 BMUIPVHI JO HFOFSBM
 UIFSF JT OP TVDI SFTUSJDUJPO GPS $3'T� ҲJT LJOE PG $3' JT BMTP

SFGFSSFE UP BT MJOFBS�DIBJO $3'� ҲF GBDU UIBU UIF GFBUVSF GVODUJPOT DBO BDDFTT UIF QSFWJPVT

MBCFM NFBOT UIBU UIF NPEFM IBT BDDFTT UP DPOUFYU JOGPSNBUJPO � JO PVS DBTF
 JOGPSNBUJPO

BCPVU UIF QSFWJPVT FWFOU�

'FBUVSF 5ZQFT

'PS JEFOUJGZJOH UIF DPSSFDU FWFOU UZQF HJWFO B TDSJQU�SFMFWBOU WFSC
 XF MFWFSBHF UXP UZQFT PG

JOGPSNBUJPO� 8F SFRVJSF B SFQSFTFOUBUJPO GPS UIFNFBOJOH BOE DPOUFOU PG UIF FWFOUNFOUJPO


XIJDI UBLFT JOUP BDDPVOU OPU POMZ UIF WFSC
 CVU BMTP UIF QFSTPOT BOE PCKFDUT JOWPMWFE JO BO

FWFOU
 J�F� UIF TDSJQU QBSUJDJQBOUT� *O BEEJUJPO
 XF UBLF FWFOU PSEFSJOH JOGPSNBUJPO JOUP BDDPVOU


XIJDI IFMQT UP EJTBNCJHVBUF FWFOU NFOUJPOT CBTFE PO UIFJS MPDBM DPOUFYU�

0VS JNQMFNFOUBUJPO JT CBTFE PO UIF $3'�� UPPMLJU�� *O $3'��
 GFBUVSF DBUFHPSJFT BSF EFGJOFE

SBUIFS UIBO TJOHMF GFBUVSF GVODUJPOT�� *O TJNQMF XPSET
 GFBUVSF DBUFHPSJFT BSF TFUT PG TJNJMBS

GFBUVSF GVODUJPOT� "O FYBNQMF GFBUVSF DBUFHPSZ GPS BO &% XPVME CF UIF WFSC MFNNB� 'SPN
�UBLV����HJUIVC�JP�DSGQQ�
�*O $3'��
 GFBUVSF DBUFHPSJFT BSF KVTU SFGFSSFE UP BT GFBUVSFT�

taku910.github.io/crfpp/
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UIF GFBUVSF DBUFHPSZ WFSC MFNNB
 UIF UPPMLJU DPNQVUFT BMM QPTTJCMF GFBUVSF GVODUJPOT� 'PS FBDI

WFSC MFNNB JO UIF USBJOJOH EBUB
 $3'�� DPNQJMFT B GFBUVSF GVODUJPO UIBU SFUVSOT � JG UIF WFSC

MFNNB JT JO UIF &% BOE � JG OPU�

8F FNQMPZ UXP UZQFT PG GFBUVSF DBUFHPSJFT�

4FRVFOUJBM 'FBUVSF $BUFHPSZ� 0VS $3' NPEFM VUJMJ[FT FWFOU PSEFSJOH JOGPSNBUJPO JO UIF GPSN

PG CJOBSZ JOEJDBUPS GFBUVSFT UIBU FODPEF UIF DP�PDDVSSFODF PG UXP FWFOU UZQF MBCFMT JO TF�

RVFODF�

.FBOJOH 3FQSFTFOUBUJPO 'FBUVSF $BUFHPSJFT� 5XP GFBUVSF DBUFHPSJFT FODPEF UIF NFBOJOH PG B

UFYUVBM FWFOU NFOUJPO� 0OF JT B TIBMMPX GPSN PG SFQSFTFOUBUJPO EFSJWFE GSPN QSFDPNQVUFE

XPSE FNCFEEJOHT 	XPSE�WFD
 	.JLPMPW FU BM�
 ����B
C

� ҲJT GFBUVSF DBUFHPSZ DBQUVSFT EJTUSJ�

CVUJPOBM JOGPSNBUJPO PG UIF WFSC BOE JUT EJSFDU OPNJOBM EFQFOEFOUT�
 XIJDI XF BTTVNF UP

EFOPUF TDSJQU QBSUJDJQBOUT
 BOE JT DPNQVUFE CZ BWFSBHJOH PWFS UIF SFTQFDUJWF XPSE WFDUPS

SFQSFTFOUBUJPOT
 BT GPS UIF DPNQVUBUJPO PG simw2v �

"T B NPSF FYQMJDJU CVU TQBSTF GPSN PG DPOUFOU SFQSFTFOUBUJPO
 XF BEEJUJPOBMMZ VTF UIF MFNNB

PG UIF WFSC
 JUT JOEJSFDU PCKFDU BOE JUT EJSFDU PCKFDU BT GFBUVSF DBUFHPSJFT�

����� "MUFSOBUJWF� )JEEFO .BSLPW .PEFM

"O BMUFSOBUJWF UP VTJOH B $3' XPVME CF UP FNQMPZ B )JEEFO .BSLPW .PEFM 	)..
� 6OMJLF

B $3'
 B ).. JT B HFOFSBUJWF TFRVFODF MBCFMJOH NPEFM UIBU NPEFMT UIF KPJOU QSPCBCJMJUZ PG

PCTFSWBUJPO BOE MBCFM TFRVFODF 	P (−→y ,−→x )
� ҲJT QSPCBCJMJUZ JT EFGJOFE BT�

p(y0)
T∏

t=1

p(yt|ytқ1)p(xt|yt) 	���


)FSF
 p(yi|yiқ1) JT UIF USBOTJUJPO QSPCBCJMJUZ PG NPWJOH GSPN MBCFM yi−1 UP yi
 BOE p(xi|yi) JT

UIF FNJTTJPO QSPCBCJMJUZ UIBU yi HFOFSBUFT UIF PCTFSWBUJPO xi�

/PUBCMZ
 QSPCBCJMJUJFT BSF VTVBMMZ OPU FTUJNBUFE WJB GFBUVSF GVODUJPOT� 5SBOTJUJPO BOE FNJT�

TJPO QSPCBCJMJUJFT DBO CF SFBE PGG B EBUBCBTF JO B TVQFSWJTFE GBTIJPO
 PS FTUJNBUFE XJUI BO

FYQFDUBUJPO NBYJNJ[BUJPO 	&.
 BMHPSJUIN� 0O UIF TDSJQU EBUB UIBU BSF VTFE
 UIJT TUFQ JT

TUSBJHIUGPSXBSE GPS UIF USBOTJUJPO QSPCBCJMJUJFT
 TJODF FWFOU MBCFM TFRVFODFT DBO CF SFBE PGG

UIF &4%T� 'PS UIF FNJTTJPO QSPCBCJMJUJFT
 )..T VTVBMMZ BTTVNF B GJYFE TFU PG PCTFSWBUJPOT

�'PS &%T
 XF VTF BMM NFOUJPOFE IFBE OPVOT�
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XIJDI JT B QSPCMFN GPS B TDSJQU QBSTFS� ҲF OVNCFS PG QISBTFT UIBU DBO EFTDSJCF B TQFDJGJD

FWFOU JT BSCJUSBSJMZ MBSHF� 8F UIVT USJFE UP BQQSPYJNBUF UIF FNJTTJPO QSPCBCJMJUJFT XJUI UFY�

UVBM TJNJMBSJUZ NFBTVSFT 	BT GPS UIF TJNJMBSJUZ NPEFM

 XIJDI XPVME CF OPSNBMJ[FE PWFS BMM

FWFOUT�

8F GPVOE UIBU TVDI BO ).. NPEFM QFSGPSNT XPSTF UIBO B TJNJMBSJUZ�CBTFE NPEFM� 0OF PG

UIF NBJO SFBTPOT GPS UIJT JT UIBU UIF USBOTJUJPO QSPCBCJMJUJFT BSF UPP SFTUSJDUJWF� ҲF TDSJQU

EBUBCBTF XF VTF JT SFMBUJWFMZ TNBMM
 XJUI POMZ �� TFRVFODFT QFS TDFOBSJP� ҲJT NFBOT UIBU

UIFSF BSF QMBVTJCMF FWFOU TFRVFODFT UIBU BSF OPU DPWFSFE� 4VDI TFRVFODFT XPVME HFU B UPUBM

QSPCBCJMJUZ PG 0 JO UIF )..
 HJWFO UIBU POF PG UIF NVMUJQMJFST JT 0��

5PHFUIFS XJUI UIF GBDU UIBU )..T EPOѠU BMMPX SJDIFS GFBUVSFT SFQSFTFOUBUJPOT
 XF GPVOE

$3'T UP QFSGPSN CFUUFS CZ B MBSHF NBSHJO�

��� &YQFSJNFOUT BOE 3FTVMUT

����� &YQFSJNFOUBM 4FUVQ

8F FWBMVBUF PVS NPEFM GPS UFYU�UP�TDSJQU NBQQJOH CBTFE PO *O4DSJQU BOE %F4DSJQU� 8F QSP�

DFTT UIF *O4DSJQU BOE %F4DSJQU EBUB TFUT VTJOH UIF 4UBOGPSE 1BSTFS 	,MFJO BOE .BOOJOH


����
�� 8F GVSUIFS SFTPMWF QSPOPVOT JO *O4DSJQU VTJOH BOOPUBUFE DPSFGFSFODF DIBJOT GSPN

UIF HPME TUBOEBSE� 8F JOEJWJEVBMMZ UFTU UIF UXP DPNQPOFOUT
 J�F� UIF JEFOUJGJDBUJPO PG TDSJQU�

SFMFWBOU WFSCT BOE FWFOU DMBTTJGJDBUJPO� &YQFSJNFOUT PO UIF GJSTU UBTL BSF EFTDSJCFE JO 4FD�

UJPO ������ 4FDUJPOT ����� BOE ����� QSFTFOU SFTVMUT PO UIF MBUUFS UBTL BOE B DPNCJOBUJPO PG

CPUI UBTLT
 SFTQFDUJWFMZ� 8F TQMJU UIF *O4DSJQU EBUB JOUP ��� UFYUT GPS UFTUJOH BOE ��� UFYUT GPS

UVOJOH UIF $3' NPEFM UISFTIPME� "MM QSFTFOUFE SFTVMUT BSF DPNQVUFE PO UIF UFTU QBSU POMZ�

'PS BMM NPEFMT
 XF VTF QSFUSBJOFE ����EJNFOTJPOBM FNCFEEJOHT UIBU BSF USBJOFE PO UIF

(PPHMF /FXT DPSQVT��

�8F BMTP USJFE TNPPUIJOH NFUIPET UP DPVOUFSBDU PS BU MFBTU XFBLFO UIF FGGFDU
 CVU UIJT XBT OPU TVDDFTTGVM�
�5P JNQSPWF QFSGPSNBODF PO UIF TJNQMJTUJD TFOUFODFT GSPN%F4DSJQU
 XF GPMMPX3FHOFSJ 	����
 BOE SF�USBJO

UIF QBSTFS
�#FDBVTF PVS $3' NPEFM POMZ TVQQPSUT OPNJOBM GFBUVSFT
 XF EJTDSFUJ[F FNCFEEJOHT GSPN

DPEF�HPPHMF�DPN�BSDIJWF�Q�XPSE�WFD� CZ CJOOJOH UIF DPNQPOFOU WBMVFT JOUP UISFF JOUFS�

WBMT [−∞,−ε], [−ε, ε], [ε,∞]� ҲF IZQFSQBSBNFUFS ε JT EFUFSNJOFE PO B IFME�PVU EFWFMPQNFOU TFU�

code.google.com/archive/p/word2vec/
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1 3 '1

-FNNB ����� ����� �����

%FDJTJPO 5SFF ����� ����� �����

%FDJTJPO 5SFF 	TDFOBSJP JOEFQFOEFOU
 ����� ����� �����

5BCMF ���� *EFOUJGJDBUJPO PG TDSJQU�SFMFWBOU WFSCT XJUIJO B TDFOBSJP BOE JOEFQFOEFOU PG UIF

TDFOBSJP� ҲF NBYJNVN QFS DPMVNO JT QSJOUFE JO CPME�

����� &WFOU 7FSC *EFOUJGJDBUJPO

*O UIJT FWBMVBUJPO
 XF UFTU UIF BCJMJUZ PG PVS NPEFM UP JEFOUJGZ WFSCT JO OBSSBUJWF UFYUT UIBU

JOTUBOUJBUF TDSJQU FWFOUT� 0VS FYQFSJNFOUT NBLF VTF PG B ���GPME DSPTT�WBMJEBUJPO TFUUJOH

XJUIJO BMM UFYUT PG POF TDFOBSJP� 5P UFTU UIF NPEFM JO B TDFOBSJP JOEFQFOEFOU TFUUJOH
 XF QFS�

GPSN BEEJUJPOBM FYQFSJNFOUT CBTFE PO B DSPTT�WBMJEBUJPO XJUI UIF �� TDFOBSJPT BT POF GPME

FBDI BOE FYDMVEF UIF TDSJQU GFBUVSFT� ҲBU JT
 XF SFQFBUFEMZ USBJO PVS NPEFM PO � TDFOBS�

JPT BOE FWBMVBUF PO UIF SFNBJOJOH TDFOBSJP
 XJUIPVU VTJOH BOZ JOGPSNBUJPO BCPVU UIF UFTU

TDFOBSJP� 8F DPNQBSF UIF EFDJTJPO USFF NPEFM UP B CBTFMJOF 	-FNNB
 UIBU BMXBZT BTTJHOT

UIF FWFOU DMBTT JG UIF WFSC MFNNB JT NFOUJPOFE JO %F4DSJQU� 8F SFQPSU QSFDJTJPO
 SFDBMM BOE

'1�TDPSF PO FWFOU WFSCT
 BWFSBHFE PWFS BMM TDFOBSJPT�

5BCMF ��� HJWFT BO PWFSWJFX PG UIF SFTVMUT CBTFE PO ���GPME DSPTT�WBMJEBUJPO� 0VS TDFOBSJP

TQFDJGJDNPEFM JT DBQBCMF PG JEFOUJGZJOHNPSF UIBO ���PG TDSJQU�SFMFWBOU WFSCT BU B QSFDJTJPO

PG BCPVU ���� ҲJT JT B OPUBCMF JNQSPWFNFOU PWFS UIF CBTFMJOF
 XIJDI JEFOUJGJFT ����� PG UIF

FWFOU WFSCT
 CVU BU B QSFDJTJPO PG POMZ ������ ҲF UBCMF BMTP HJWFT OVNCFST GPS UIF TDFOBSJP

JOEFQFOEFOU TFUUJOH� 1SFDJTJPO ESPQT UP BSPVOE ��� JG POMZ USBJOJOH EBUB GSPN PUIFS TDF�

OBSJPT JT BWBJMBCMF� 0OF PG UIF NBJO EJGGJDVMUJFT IFSF MJFT JO DMBTTJGZJOH EJGGFSFOU OPO�TDSJQU

FWFOU WFSC DMBTTFT JO B XBZ UIBU HFOFSBMJ[FT BDSPTT TDFOBSJPT� 7FSCT UIBU EP OPU EFOPUF TDSJQU

FWFOUT BU BMM BSF VTVBMMZ FBTZ UP JEFOUJGZ
 TJODF UIFZ BSF PGUFO KVTU BVYJMJBSJFT� 7FSCTNBSLFE BT

3Ӣө/4Ӡӯ&ӳ BSF IBSE UP JEFOUJGZ JO DPOUSBTU
 CFDBVTF UIFZ PGUFO EFTDSJCF FWFOUT UIBU BSF WFSZ

DMPTF UP FWFOUT PG UIF TDFOBSJP JO RVFTUJPO� .PEJ FU BM� 	����
 BMTP GPVOE UIBU EJTUJOHVJTIJOH

TQFDJGJD UZQFT PG OPO�TDSJQU FWFOUT GSPN TDSJQU FWFOUT DBO CF EJGGJDVMU FWFO GPS IVNBOT�
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����� &WFOU 5ZQF *EFOUJGJDBUJPO

1 3 '1

-FNNB ����� ����� �����

8PSE�7FD ����� ����� �����

$3' NPEFM ����� ����� �����

$3'
 OP TFR� ����� ����� �����

5BCMF ���� &WFOU5ZQF$MBTTJGJDBUJPOQFSGPSNBODF
 GPS UIF TJNJMBSJUZNPEFMT 	TJNlemma
 CBTFE

PO MFNNB TJNJMBSJUZ
 BOE TJNw2v 
 CBTFE PO XPSE�WFD
� BOE GPS UIF $3' NPEFM


XJUI BOEXJUIPVU TFRVFOUJBM GFBUVSFT� ҲFNBYJNVNQFS DPMVNO JT QSJOUFE JOCPME�

*O UIJT TFDUJPO
 XF EFTDSJCF FYQFSJNFOUT PO UIF FWFOU UZQF JEFOUJGJDBUJPO UBTL CBTFE PO UIF

TVCTFU PG FWFOU JOTUBODFT GSPN *O4DSJQU UIBU BSF BOOPUBUFE BT TDSJQU�SFMBUFE� "T USBJOJOH

EBUB
 XF VTF UIF &4%T BOE UIF FWFOU UZQF BOOPUBUJPOT GSPN UIF %F4DSJQU HPME TUBOEBSE���

ҲF FWBMVBUJPO UBTL JT UP DMBTTJGZ JOEJWJEVBM FWFOU NFOUJPOT JO *O4DSJQU CBTFE PO UIFJS WFSCBM

SFBMJ[BUJPO JO UIF OBSSBUJWF UFYU� 8F FWBMVBUF BHBJOTU UIF HPME�TUBOEBSE BOOPUBUJPOT GSPN

*O4DSJQU� 4JODF FWFOU UZQF BOOPUBUJPOT BSF VTFE GPS FWBMVBUJPOQVSQPTFT POMZ
 UIJT UBTL DPNFT

DMPTF UP B SFBMJTUJD TFUVQ
 JO XIJDI TDSJQU LOPXMFEHF JT BWBJMBCMF GPS TQFDJGJD TDFOBSJPT CVU OP

USBJOJOH EBUB JO UIF GPSNPG FWFOU�UZQF BOOPUBUFE OBSSBUJWF UFYUT FYJTUT� 8F SFQPSU QSFDJTJPO


SFDBMM BOE '��TDPSFT
 NBDSP�BWFSBHFE PWFS BMM TDSJQU�FWFOU UZQFT BOE TDFOBSJPT�

3FTVMUT GPS BMM NPEFMT BSF QSFTFOUFE JO 5BCMF ���� 0VS $3' NPEFM BDIJFWFT B '��TDPSF PG

0.543
 B DPOTJEFSBCMZ IJHIFS QFSGPSNBODF JO DPNQBSJTPO UP UIF CBTFMJOF NPEFMT� "T DBO CF

TFFO GSPN FYDMVEJOH UIF TFRVFOUJBM GFBUVSF
 PSEFSJOH JOGPSNBUJPO JNQSPWFT UIF SFTVMU� ҲF

SBUIFS TNBMM EJGGFSFODF JT EVF UP UIF GBDU UIBU PSEFSJOH JOGPSNBUJPO DBO BMTP CF NJTMFBEJOH

	DG� 4FDUJPO ���
� 8F GPVOE
 IPXFWFS
 UIBU JODMVEJOH UIF TFRVFOUJBM GFBUVSF BDDPVOUT GPS BO

JNQSPWFNFOU PG VQ UP �� JO '� TDPSF�

5BCMF ��� TIPXT '1 TDPSFT GPS FBDI JOEJWJEVBM TDFOBSJP
 GPS UIF $3' NPEFM XJUI BOE XJUIPVU

UIF TFRVFOUJBM GFBUVSF� "T DBO CF TFFO
 PSEFSJOH JOGPSNBUJPO JODSFBTFT UIF '1 VQ UP ��
 JO
��*O %F4DSJQU
 UIFSF BSF TPNF SBSF DBTFT PG &%T UIBU EP OPU EFTDSJCF B TDSJQU FWFOU
 CVU UIBU BSF MBCFMFE BT

OPO�TDSJQU FWFOU� 8F FYDMVEF UIFTF GSPN UIF USBJOJOH EBUB�
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4DFOBSJP '1 	OP PSEFSJOH JOGP
 '1 	PSEFSJOH JOGP
 *NQSPWFNFOU

ӥӞӦӯӠӲӱ ����� ����� ������

ӟӦӠӶӠөӢ ����� ����� �����

ӟӞӱӥ ����� ����� �����

ӟӲӰ ����� ����� �����

ӱӯӢӢ ����� ����� �����

ӱӯӞӦӫ ����� ����� �����

ӣөӦӤӥӱ ����� ����� �����

ӠӞӨӢ ����� ����� �����

ӤӯӬӠӢӯӶ ����� ����� �����

өӦӟӯӞӯӶ ����� ����� �����

"WFSBHF ����� ����� �����

5BCMF ���� ҲF JOGMVFODF PG UIF TFRVFOUJBM GFBUVSF QFS TDFOBSJP�

UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ TDFOBSJP� 0OMZ GPS ӤӢӱӱӦӫӤ Ӟ ӥӞӦӯӠӲӱ
 PSEFSJOH JOGPSNBUJPO EFDSFBTFT

QFSGPSNBODF� *O UIJT TDFOBSJP
 QMBVTJCMF FWFOU TFRVFODFT BSF OPU DPWFSFE CZ UIF TDSJQU EBUB

	DG� 4FDUJPO ���
� *O HFOFSBM
 PSEFSJOH JOGPSNBUJPO JT CFOFGJDJBM�

����� 'VMM 4DSJQU 1BSTJOH 5BTL

1 3 '1

*EFOU� NPEFM+-FNNB ����� ����� �����

*EFOU� NPEFM+8PSE�WFD ����� ����� �����

*EFOU� NPEFM+$3' NPEFM ����� ����� �����

5BCMF ���� 'VMM UFYU�UP�TDSJQU NBQQJOH SFTVMUT� ҲF NBYJNVN QFS DPMVNO JT QSJOUFE JO CPME�

8F OPX BEESFTT UIF GVMM UFYU�UP�TDSJQU NBQQJOH UBTL
 B DPNCJOBUJPO PG UIF JEFOUJGJDBUJPO PG

SFMFWBOU WFSCT BOE FWFOU UZQF DMBTTJGJDBUJPO� ҲJT TFUVQ BMMPXT VT UP BTTFTT XIFUIFS UIF HFO�

FSBM UBTL PG B GVMMZ BVUPNBUJD NBQQJOH PG WFSCT JO OBSSBUJWF UFYUT UP TDSJQU FWFOUT JT GFBTJCMF�
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8F DPNQBSF UIF TJNJMBSJUZ NPEFMT BOE UIF $3' NPEFM
 CVU VTF UIFN PO UPQ PG PVS NPEFM

GPS JEFOUJGZJOH TDSJQU�SFMFWBOU WFSCT JOTUFBE PG VTJOH UIF HPME TUBOEBSE GPS JEFOUJGJDBUJPO�

0O UIF GVMM UFYU�UP�TDSJQUNBQQJOH UBTL
 PVS DPNCJOFE JEFOUJGJDBUJPO BOE$3'NPEFM BDIJFWFT

B QSFDJTJPO BOE SFDBMM PG 0.458 BOE 0.505
 SFTQ� 	DG� 5BCMF ���
� ҲJT SFGMFDUT BO BCTPMVUF JN�

QSPWFNFOU PWFS UIF CBTFMJOFT PG 0.036 BOE 0.052 JO UFSNT PG '1�TDPSF� ҲF SFTVMUT SFGMFDU UIF

HFOFSBM EJGGJDVMUZ PG UIJT UBTL CVU BSF QSPNJTJOH PWFSBMM� "T GPVOE JO $IBQUFS �
 FWFO IVNBO

BOOPUBUPST POMZ BDIJFWF BO BHSFFNFOU PG ���� JO UFSNT PG 'MFJTTѠ ,BQQB 	'MFJTT
 ����
�

��� %JTDVTTJPO

����� &SSPS "OBMZTJT

*O UIJT 4FDUJPO
 XF MPPL JO NPSF EFUBJM BU UZQJDBM FSSPST� 8F JEFOUJGJFE UISFF NBKPS FSSPS

TPVSDFT�

ѧ -FYJDBM $PWFSBHF� 8F GPVOE UIBU BMUIPVHI %F4DSJQU JT B TNBMM SFTPVSDF
 USBJOJOH B

NPEFM QVSFMZ PO&4%TXPSLT SFBTPOBCMZXFMM� $PWFSBHF QSPCMFNT DBO CF TFFO JO DBTFT

PG FWFOUT GPS XIJDI POMZ GFX &%T FYJTU� "O FYBNQMF JT UIF ӠӥӬӬӰӢ@ӱӯӢӢ FWFOU 	UIF

FWFOU PG QJDLJOH B USFF BU UIF TIPQ
 JO UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP� ҲFSF BSF POMZ �

&%T EFTDSJCJOH UIF FWFOU
 FBDI PG XIJDI VTFT UIF FWFOU WFSC ѢDIPPTFѣ� *O DPOUSBTU
 XF

GJOE UIBU ѢDIPPTFѣ JT VTFE JO MFTT UIBO ��� PG UIF FWFOU NFOUJPOT JO *O4DSJQU� #FDBVTF

PG UIJT NJTNBUDI
 XIJDI DBO CF BUUSJCVUFE UP UIF TNBMM USBJOJOH EBUB TJ[F
 NPSF GSF�

RVFOUMZ VTFE WFSCT GPS UIJT FWFOU JO *O4DSJQU
 TVDI BT ѢQJDLѣ BOE ѢEFDJEFѣ
 BSF MBCFMFE

JODPSSFDUMZ� 8F PCTFSWF UIBU PVS NFBOJOH SFQSFTFOUBUJPO NJHIU CF JOTVGGJDJFOU GPS

GJOEJOH TZOPOZNT GPS BCPVU ��� PG PCTFSWFE WFSC UPLFOT� ҲJT TQFDJGJDBMMZ JODMVEFT

TDFOBSJP�TQFDJGJD BOE VODPNNPO WFSCT
 TVDI BT ѢTRVJSUѣ JO UIF DPOUFYU PG UIF ӟӞӨӦӫӤ

Ӟ ӠӞӨӢ TDFOBSJP 	TRVJSU UIF GSPTUJOH POUP UIF DBLF
� 1SPCMFNT NBZ BMTP BSJTF GSPN

UIF GBDU UIBU BCPVU ��� PG UIF WFSC UZQFT PDDVS JO NVMUJQMF QBSBQISBTF DMVTUFST PG B

TDFOBSJP�

ѧ .JTMFBEJOH 0SEFSJOH *OGPSNBUJPO� 8F GPVOE UIBU PSEFSJOH JOGPSNBUJPO JT JO HFOFSBM

CFOFGJDJBM GPS UFYU�UP�TDSJQU BMJHONFOU� 8F IPXFWFS BMTP JEFOUJGJFE DBTFT GPS XIJDI JU
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DBO CF NJTMFBEJOH
 CZ DPNQBSJOH UIF PVUQVU PG PVS GVMM NPEFM UP UIF NPEFM UIBU EPFT

OPU VTF TFRVFOUJBM GFBUVSFT� "T BOPUIFS SFTVMU PG UIF TNBMM TJ[F PG %F4DSJQU
 UIFSF BSF

QMBVTJCMF FWFOU TFRVFODFT UIBU BQQFBS SBSFMZ PS OFWFS BU BMM JO UIF USBJOJOH EBUB� 'PS

UIF NJTDMBTTJGJDBUJPOT EVF UP NJTMFBEJOH PSEFSJOH JOGPSNBUJPO
 UIJT FSSPS BDDPVOUT GPS

BQQSPY� ��ќ��� PG DBTFT� "O FYBNQMF JT UIF ӴӞӰӥ FWFOU JO UIF ӤӢӱӱӦӫӤ Ӟ ӥӞӦӯӠӲӱ

TDFOBSJP� *U OFWFS BQQFBST EJSFDUMZ BGUFS UIF ӪӬӳӢ@Ӧӫ@ӰӞөӬӫ FWFOU 	J�F� XBMLJOH GSPN

UIF DPVOUFS UP UIF DIBJS
 JO %F4DSJQU
 CVU JU JT B QMBVTJCMF TFRVFODF UIBU JT NJTDMBTTJGJFE

CZ PVS NPEFM� *O BMNPTU ��� PG UIF PCTFSWFE FSSPST
 BO FWFOU UZQF JT NFOUJPOFE NPSF

UIBO PODF
 MFBEJOH UP NJTDMBTTJGJDBUJPOT XIFOFWFS PSEFSJOH JOGPSNBUJPO JT VTFE� 0OF

SFBTPO GPS UIJT NJHIU CF UIBU FWFOUT JO *O4DSJQU BSF EFTDSJCFE JO B NPSF FYIBVTUJWF PS

GJOF�HSBJOFE XBZ� 'PS FYBNQMF
 UIF ӴӞӰӥ FWFOU JO UIF ӱӞӨӦӫӤ Ӟ ӟӞӱӥ TDFOBSJP JT PGUFO

CSPLFO VQ JOUP UISFF NFOUJPOT� XFUUJOH UIF IBJS
 BQQMZJOH TIBNQPP
 BOE XBTIJOH JU

BHBJO� )PXFWFS
 CFDBVTF UIFSF JT POMZ POF FWFOU UZQF GPS UIF UISFF NFOUJPOT
 UIJT TF�

RVFODF JT OFWFS PCTFSWFE JO %F4DSJQU� &WFOUT XJUI BO JOUFSDIBOHFBCMF OBUVSBM PSEFS

MFBE UP FSSPST JO B OVNCFS PG DBTFT� *O UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP
 B GFX NJTDMBTTJ�

GJDBUJPOT PDDVS CFDBVTF UIF PSEFS JO XIJDI F�H� JOHSFEJFOUT BSF QSFQBSFE
 UIF QBO JT

HSFBTFE BOE UIF PWFO JT QSFIFBUFE JT WFSZ GMFYJCMF
 CVU UIF NPEFM PWFSGJUT UP XIBU JU

PCTFSWFE GSPN UIF USBJOJOH� "T MBTU
 UIFSF BSF BMTP B GFX DBTFT JO XIJDI BO FWFOU JT

NFOUJPOFE
 FWFO CFGPSF JU BDUVBMMZ UBLFT QMBDF� *O UIF DBTF PG UIF ӟӬӯӯӬӴӦӫӤ Ӟ ӟӬӬӨ

TDFOBSJP
 UIFSF BSF DBTFT JO *O4DSJQU UIBUNFOUJPO JO UIF GJSTU TFOUFODF UIBU UIF QVSQPTF

PG UIF WJTJU JT UP SFUVSO B CPPL� *O %F4DSJQU JO DPOUSBTU
 UIF ӯӢӱӲӯӫ FWFOU BMXBZT UBLFT

QMBDF BU UIF WFSZ FOE�

ѧ /FBS .JTTFT� 'PS NBOZ WFSCT
 JU JT BMTP EJGGJDVMU GPS IVNBOT UP DPNF VQ XJUI POF

DPSSFDU FWFOU MBCFM� #Z JOTQFDUJOH DPOGVTJPO NBUSJDFT GPS TJOHMF TDFOBSJPT
 XF GPVOE

UIBU GPS BU MFBTU �ќ�� PG TDSJQU FWFOU WFSCT JO UIF UFTU TFU
 PVS NPEFM QSFEJDUFE BO

ѢJODPSSFDUѣ MBCFM GPS TVDI WFSCT
 CVU UIBU MBCFM NJHIU TUJMM CF QMBVTJCMF� *O UIF ӟӞӨӦӫӤ

Ӟ ӠӞӨӢ TDFOBSJP
 GPS FYBNQMF
 UIFSF JT MJUUMF JG BOZ EJGGFSFODF CFUXFFO NFOUJPOT PG

NBLJOH UIF EPVHI BOE QSFQBSJOH JOHSFEJFOUT� "T B DPOTFRVFODF
 UIFTF UXP FWFOUT BSF

PGUFO DPOGVTFE� "QQSPYJNBUFMZ ���PG UIF JOTUBODFT MBCFMFE BT ӭӯӢӭӞӯӢ@ӦӫӤӯӢӡӦӢӫӱӰ

BSF BDUVBMMZ JOTUBODFT PG ӪӞӨӢ@ӡӬӲӤӥ�
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����� &OUBJMNFOU 5ZQF BOE 4ZTUFN 1FSGPSNBODF

Identity

Equality
Entailment

Reverse Ent.

Partial Ent.
Non-Ent.

0 % 25 % 50 % 75 % 100 %
34 %

31 %
62 %

57 %
70 %

86 %

'JHVSF ���� "DDVSBDZ PG UIF $3' NPEFM PO DMBVTBM FOUBJMNFOU DMBTTFT�

"T BEEJUJPOBM BOBMZTJT
 XF MPPL BU UIF BDDVSBDZ PG PVS FWFOU UZQF JEFOUJGJDBUJPO NPEFM PO

UIF QBSU PG UIF EBUB XJUI BOOPUBUFE FOUBJMNFOU DMBTTFT GSPN $IBQUFS ���� ҲF SFTVMUT PO BMM

BOOPUBUFE DMBVTFT BSF TIPXO JO 'JHVSF ����

*EFOUJUZ 	WFSC BOE BMM IFBE OPVOT BSF MFNNB�JEFOUJDBM
 JT FBTJFTU UP NPEFM
 BOE TP UIF NPEFM

QFSGPSNT CFTU PO UIFTF DBTFT� ҲBU UIF BDDVSBDZ JT OPU 100� JT EVF UP UIF GBDU UIBU TPNFUJNFT

UIF TBNF WFSC MFNNB PDDVST JO EJGGFSFOU QBSBQISBTF TFUT� ҲJT IPMET JO QBSUJDVMBS GPS MJHIU

WFSCT TVDI BT HFU
 XIJDI DBO CF VTFE UP JOTUBOUJBUF NBOZ EJGGFSFOU FWFOUT UISPVHIPVU B TDF�

OBSJP� *O UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP
 GPS FYBNQMF
 HFU BQQFBST JO UIF ӠӥӬӬӰӢ@ӯӢӠӦӭӢ QBSB�

QISBTF TFU 	HFU ZPVS SFDJQF

 BT XFMM BT JO ӤӢӱ@ӦӫӤӯӢӡӦӢӫӱӰ 	HFU B CPY PG DBLF NJY

 ӤӢӱ@ӲӱӢӫӰӦөӰ

	HFU B QBO

 FUD�

*O HFOFSBM
 UIF JNQPSUBOU SFTVMU JT OPU UIF BDDVSBDZ PO UIF JEFOUJUZ DBTFT JO JUTFMG
 CVU SBUIFS

UIBU UIF IJHI OVNCFS PG SFBMJ[BUJPO WBSJBOUT GPS FWFOUNFOUJPOT DPOUBJOFE JO UIF QBSBQISBTF

TFUT 	38� *EFOUJUZ DBTFT
 IFMQ B MPU XJUI UIF NBQQJOH UBTL�

5P JMMVTUSBUF UIF QPTJUJWF FGGFDU PG B MBSHF QBSBQISBTF TFU PO TZTUFNQFSGPSNBODF
 XF DPNQBSF

UIF SFTVMU PO *EFOUJUZ DBTFT XJUI B TJUVBUJPO JO XIJDI UIFSF JT POMZ POF &% QFS QBSBQISBTF TFU�

5P UIJT FOE
 XF QJDLFE POF &% SBOEPNMZ GSPN UIF QBSBQISBTF TFUT 	BWFSBHF TJ[F JT ��
 VTJOH

B UPLFO�CBTFE DPVOU

 BT SFQSFTFOUBUJWF	T
 PG UIF FWFOU UZQF
 BOE DPNQVUFE UIF OVNCFS PG

WFSC JEFOUJUZ DBTFT BVUPNBUJDBMMZ� ҲFZ XPVME ESPQ GSPN 58� UP 26.9�� 8JUI B TJNJMBS ESPQ

GPS QBSUJDJQBOU JEFOUJUZ DBTFT
 UIF SFTVMUJOH DMBVTF�CBTFE QFSDFOUBHF PG JEFOUJUZ DBTFT XPVME
��ҲF OVNCFST EPOѠU FYBDUMZ DPSSFTQPOE UP 0TUFSNBOO FU BM� 	����

 TJODF UIFSF
 UIF $3' NPEFM EJE OPU

QSFEJDU 4Ӡӯ&ӳ@0ӱӥӢӯ CFDBVTF JU EPFT OPU BQQFBS JO UIF FOUBJMNFOU EBUB�
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Identity

Equality
Entailment

Reverse Ent.

Partial Ent.
Non-Ent.

0 % 25 % 50 % 75 % 100 %
31 %
30 %

65 %
58 %

73 %
83 %

0 % 25 % 50 % 75 % 100 %
28 %
29 %

46 %
50 %

66 %
81 %

'JHVSF ���� "DDVSBDZ PG UIF CBTFMJOF NPEFMT PO UIF FOUBJMNFOU DMBTTFT� TJNw2v 	MFGU
 BOE

TJNlemma 	SJHIU
�

CF CFMPX 20� 	JOTUFBE PG 38�

 QSPCBCMZ MFBEJOH UP B ESBNBUJD ESPQ JO MBCFMJOH BDDVSBDZ�

ҲF DBTFT XF JEFOUJGJFE BT DPNQMFY BSF JOEFFE NPTU DIBMMFOHJOH GPS UIF NPEFM� &WFOUT JO

UIF QBSUJBM FOUBJMNFOU DMBTT BSF NPTU EJGGJDVMU UP NBQ� ҲJT SFTVMU QSPWJEFT B DPNQMFNFOUBSZ

NFTTBHF BCPVU UIF TDSJQU LOPXMFEHF CBTF� "CPVU 80� PG UIF DMBVTF�MFWFM 1BSUJBM &OUBJMNFOU

DBTFT DPOUBJO BXPSE�MFWFM *OGFSFODF SFMBUJPO
 XIJDI JT B TUSPOH JOEJDBUPS PG UIF OFFE GPSNFUI�

PET UIBU BSF BCMF UP IBOEMF NPSF DPNQMFY JOGFSFODF� $SPXETPVSDFE DPMMFDUJPOT PG MJOHVJTUJD

SFBMJ[BUJPO WBSJBOUT IFMQ UP BWPJE DPNQMFY JOGFSFODF JO NBOZ DBTFT
 CVU DBOOPU DPNQMFUFMZ

SFQMBDF JU� ҲJT FNQIBTJ[FT UIF OFFE GPS MBSHFS TDSJQU EBUB DPMMFDUJPOT UIBU DPWFS FWFO NPSF

EFTDSJQUJPO WBSJBOUT GPS FWFOUT BOE QBSUJDJQBOUT� ҲF MPX QFSGPSNBODF PO UIF &RVBMJUZ DBTFT

JT NBJOMZ EVF UP UIF GBDU UIBU JU TVCTVNFT UIF EJGGJDVMU %JBUIFTJT BOE 1ISBTBM 7FSC SFMBUJPOT� *O

DPOUSBTU
 UIF SFTVMUT GPS 3FWFSTF &OUBJMNFOU BSF CFUUFS UIBO POF XPVME FYQFDU� ҲJT JT NPTUMZ

EVF UP UIF GBDU UIBU NPTU 3FWFSTF &OUBJMNFOU DBTFT 	BQQSPY� ���
 DPOTJTU PG DPNCJOBUJPOT PG

&RVBMJUZ PS *EFOUJUZ XJUI BO 6OSFBMJ[FE QBSUJDJQBOU� &WFO JG POF QBSUJDJQBOU JT VOSFBMJ[FE
 UIF

DPSSFDU MBCFM JT NPTUMZ JEFOUJGJFE� 'PS UIF UFYU DMBVTF * QMBDFE UIF USFF
 IPMF JT B SFRVJSFE QBSUJDJ�

QBOU
 PDDVSSJOH JO FWFSZ &%
 CVU OFWFSUIFMFTT UIF PWFSMBQ JT IJHI FOPVHI UP TFMFDU UIF DPSSFDU

MBCFM� ҲF NPSF EJGGJDVMU )ZQFSOZNZ DBTFT NBLF VQ POMZ 15� PG UIF 3FWFSTF &OUBJMNFOU DBTFT�

ҲF TJUVBUJPO JT TJNJMBS GPS UIF &OUBJMNFOU DBTFT� )FSF
 "EEJUJPOBM QBSUJDJQBOU DBTFT NBLF VQ

50��

'JOBMMZ
 UIFNPEFM IBT MPX BDDVSBDZ GPS UIF /PO�&OUBJMNFOU DBTFT� )PXFWFS
 JU JT TVCTUBOUJBMMZ

BCPWF UIF SBOEPN CBTFMJOF� " QPTTJCMF SFBTPO JT UIBU UIF DPNQPTJUJPOBM DPNQVUBUJPO PG UIF

DMBVTF�MFWFM FOUBJMNFOU UZQF BNPVOUT UP B HFOFSBMJ[BUJPO UP UIFXPSTU DBTF� ҲVT B OVNCFS PG

QBJST FOE VQ JO UIF /PO�&OUBJMNFOU DMBTT BMUIPVHI UIFSF JT POMZ B NJOPS MPDBM JODPNQBUJCJMJUZ�
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"T DPNQBSJTPO
 'JHVSF ��� TIPXT UIF BDDVSBDZ PG UIF CBTFMJOFNPEFMT PO UIF BOOPUBUFE FWFOU

WFSCT
 XIJDI TIPX B TJNJMBS PWFSBMM QJDUVSF� ҲF GBDU UIBU UIF $3' PVUQFSGPSNT TJNw2v PO

&RVBMJUZ DBTFT NJHIU CF EVF UP UIF GBDU UIBU PSEFSJOH JOGPSNBUJPO JT CFOFGJDJBM JO TPSUJOH PVU

GBMTF QPTJUJWFT� *G UXP FWFOU UZQFT BSF FRVBMMZ QMBVTJCMF CFDBVTF UXP &%T BSF WFSZ TJNJMBS


PSEFSJOH JOGPSNBUJPONJHIU IFMQ UP QJDL UIF DPSSFDU MBCFM� *O DPOUSBTU
 PSEFSJOH JOGPSNBUJPO

DBO BMTP CF NJTMFBEJOH JO TPNF DBTFT
 BT XF GPVOE CFGPSF� 4JNw2v FWFO PVUQFSGPSNT UIF $3'

PO &RVBMJUZ
 &OUBJMNFOU BOE 3FWFSTF &OUBJMNFOU JO UFSNT PG BDDVSBDZ�

4JNlemma QFSGPSNT BMNPTU BU QBS XJUI UIF TJNw2v PO UIF &RVBMJUZ DBTFT� "O FYQMBOBUJPO GPS

UIJT JT UIBU UIFTF DBTFT KVTU SFRVJSF B MFNNB FRVBMJUZ MPPLVQ�

��� 4VNNBSZ

*O UIJT DIBQUFS
 XF BEESFTTFE UIF UBTL PG BVUPNBUJDBMMZ NBQQJOH FWFOU EFOPUJOH FYQSFTTJPOT

JO OBSSBUJWF UFYUT UP TDSJQU FWFOUT
 CBTFE PO BO FYQMJDJU TDSJQU SFQSFTFOUBUJPO UIBU JT MFBSOFE

GSPN DSPXETPVSDFE EBUB�

8F QSFTFOU UIF GJSTU TVQFSWJTFE TDSJQU QBSTJOH NPEFM UIBU JT USBJOFE PO DSPXETPVSDFE EBUB

BOE UIVT BQQMJDBCMF PO B MBSHFS TDBMF� 8F TIPX UIBU B NPEFM PG TDSJQU LOPXMFEHF DBO CF

TVDDFTTGVMMZ USBJOFE PO DSPXETPVSDFE EBUB
 FWFO JG UIF OVNCFS PG USBJOJOH FYBNQMFT JT TNBMM�

8F GJOE UIBU PVS TJNJMBSJUZ�CBTFE CBTFMJOF NPEFMT BMSFBEZ QFSGPSN XFMM HJWFO UIF IJHI OVN�

CFS PG FWFOU MBCFMT
 BMUIPVHI UIFZ BSF OPU USBJOFE JO B TVQFSWJTFE GBTIJPO� "MUIPVHI UIF TJN�

JMBSJUZ NPEFMT QSPWJEF TUSPOH CBTFMJOFT
 VTJOH B $3'
 XF BSF BCMF UP PVUQFSGPSN UIFN� 8F

GJOE UIBU PSEFSJOH JOGPSNBUJPO JT FTQFDJBMMZ IFMQGVM BOE UIBU JU JNQSPWFT UIF QBSTJOH QFSGPS�

NBODF�

8F BMTP DMPTFMZ JOTQFDUFE UIF QFSGPSNBODF PG PVS QBSTJOH NPEFMT
 VTJOH UIF BOOPUBUJPOT PG

$IBQUFS � BT B EJBHOPTUJD UPPM� 0VS NBJO GJOEJOH JT UIBU UIF TJ[F PG UIF TDSJQU EBUBCBTF JT

DSVDJBM GPS UIF QFSGPSNBODF PG B TDSJQU QBSTFS� ҲF MBSHFS UIF EBUBCBTF JT
 UIF NPSF GPSNV�

MBUJPO WBSJBOUT JU QSPWJEFT � XIJDI JNQSPWFT UIF QFSGPSNBODF PG B TDSJQU QBSTFS USBJOFE PO

UIF TDSJQU EBUB�

4DSJQU QBSTJOH JT B CBTJD QSFSFRVJTJUF GPS MFWFSBHJOH TDSJQU LOPXMFEHF JO BO BDUVBM OBUVSBM

MBOHVBHF VOEFSTUBOEJOH BQQMJDBUJPO� 6OUJM OPX
 TDSJQU LOPXMFEHF IBT POMZ CFFO FWBMVBUFE

JO UFDIOJDBM FWBMVBUJPO TFUUJOHT� *O UIF OFYU QBSU PG UIJT EJTTFSUBUJPO
 XF QSFTFOU UIF GJSTU FOE�
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UP�FOE FWBMVBUJPO UBTL GPS TDSJQU LOPXMFEHF
 CBTFE PO BNBDIJOF DPNQSFIFOTJPO DPSQVT UIBU

SFRVJSFT TZTUFNT UP NPEFM TDSJQU LOPXMFEHF�

ҲF GJOEJOHT PG UIJT DIBQUFS QSPWJEF BO JNQPSUBOU CBTJT GPS MFWFSBHJOH TDSJQU LOPXMFEHF JO

/-6 BQQMJDBUJPOT
 BOE UIFZ QSPWJEF BO JNQPSUBOU PVUMPPL PO UIF DIBMMFOHFT UIBU OFFE UP CF

UBLFO UP NBLF TDSJQU LOPXMFEHF BWBJMBCMF GPS /-6 NPEFMT�





1BSU ***

4DSJQU ,OPXMFEHF GPS .BDIJOF

$PNQSFIFOTJPO



$IBQUFS �

#BDLHSPVOE BOE .PUJWBUJPO

*O UIJT QBSU PG UIF UIFTJT
 XF XJMM MPPL BU B OFX FWBMVBUJPO TFUUJOH GPS TDSJQU LOPXMFEHF� .B�

DIJOF DPNQSFIFOTJPO� *O UIF QBTU
 TDSJQU LOPXMFEHF IBT NPTUMZ CFFO UFTUFE JO UFDIOJDBM FWBM�

VBUJPOT
 J�F� CZ FWBMVBUJOH IPX DPNQMFUF PS FMBCPSBUF TDSJQU SFQSFTFOUBUJPOT BSF JO DPNQBSJ�

TPO UP B HPME TUBOEBSE� 8IJMF UIFTF FWBMVBUJPO FGGPSUT EJTDMPTF UIF RVBMJUZ PG UIF VOEFSMZJOH

TDSJQU TUSVDUVSF
 UIFZ MBDL B DPOOFDUJPO UP EPXOTUSFBN UBTLT BOE BDUVBM BQQMJDBUJPOT�

8F NPUJWBUF UIF UBTL PG NBDIJOF DPNQSFIFOTJPO BT BO FWBMVBUJPO FOWJSPONFOU GPS TDSJQU

LOPXMFEHF BOE DPNNPOTFOTF LOPXMFEHF� *O UIF GJSTU QBSU 	4FDUJPO ���

 XF UBLF B DMPTFS

MPPL BU TUPSZ VOEFSTUBOEJOH
 B TQFDJBM TVCUBTL PG NBDIJOF DPNQSFIFOTJPO
 JO XIJDI B TZT�

UFN IBT UP QSPDFTT B OBSSBUJWF UFYU BOE IBT UP BOTXFS RVFTUJPOT PO JU� 4UPSZ VOEFSTUBOEJOH

JT DMPTFMZ UJFE XJUI TDSJQU LOPXMFEHF JOGFSFODF
 TJODF B TZTUFN OFFET UP IBWF DFSUBJO DPN�

NPOTFOTF JOGFSFODF DBQBCJMJUJFT BCPVU UIF OBSSBUJWF TDFOBSJP UP USVMZ VOEFSTUBOE B UFYU� 8F

QSFTFOU CPUI FBSMZ BOE NPSF SFDFOU TUPSZ VOEFSTUBOEJOH NPEFMT BOE DPSQPSB� 8IJMF FBSMZ

TZTUFNT FYQMJDJUMZ GPDVTFE PO TDSJQUT
 OFXFS BQQSPBDIFT SBUIFS DPODFOUSBUFE PO NPSF HFO�

FSBM DPNNPOTFOTF LOPXMFEHF
 TVDI BT LOPXMFEHF BCPVU QIZTJDBM GBDUT�

*O 4FDUJPO ���
 XF MPPL BU FWBMVBUJPO NFUIPET UIBU BSF GPDVTFE PO BTTFTTJOH IPX HPPE NPE�

FMT DBO ESBX DPNNPOTFOTF JOGFSFODFT� *O DPOUSBTU UP TUPSZ VOEFSTUBOEJOH
 UIF FWBMVBUJPO

NFUIPET QSFTFOUFE IFSF EP OPU DPSSFTQPOE UP BDUVBM BQQMJDBUJPOT BOE BSF MFTT OBUVSBM
 CVU

NPSF GPDVTFE PO DPNNPOTFOTF JOGFSFODF�
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*O UIF MBTU QBSU PG $IBQUFS � XF MPPL BU SFMBUFE XPSL JO UIF BSFB PG NBDIJOF DPNQSFIFOTJPO

JO HFOFSBM� 8F MPPL BU TUBOEBSE NBDIJOF DPNQSFIFOTJPO DPSQPSB UIBU GPDVT PO FWBMVBUJOH

B TZTUFNTѠ DBQBCJMJUZ UP QSPDFTT UFYU
 JSSFTQFDUJWF PG JUT DBQBCJMJUZ UP QFSGPSN DPNNPOTFOTF

SFBTPOJOH� 8F BMTP QSFTFOU TUBOEBSE NBDIJOF SFBEJOH NPEFMT GPS UIF QSPDFTTJOH PG TVDI

UFYUT�

��� .BDIJOF $PNQSFIFOTJPO BOE 4UPSZ 6OEFSTUBOEJOH

*O UIJT TFDUJPO
 XF MBZ TPNF PG UIF UIFPSFUJDBM BOE NFUIPEPMPHJDBM CBTJDT GPS VOEFSTUBOEJOH

UIF JEFB PG NBDIJOF DPNQSFIFOTJPO FWBMVBUJPOT� *O QBSUJDVMBS
 XF USZ UP TJUVBUF NBDIJOF

DPNQSFIFOTJPO JOUP UIF MBSHFS SFTFBSDI MBOETDBQF��

"O PWFSBSDIJOH HPBM PG SFTFBSDI JO DPNQVUBUJPOBM MJOHVJTUJDT JT UP NBLF B DPNQVUFS ѢVOEFS�

TUBOEѣ OBUVSBM UFYUT
 B GJFME UIBU JT SFGFSSFE UP BT /BUVSBM -BOHVBHF 6OEFSTUBOEJOH 	/-6
�

0OF DFOUSBM DIBMMFOHF JT UP EFUFSNJOF
 HJWFO B UFYU VOEFSTUBOEJOH NPEFM
 XIFUIFS UIF DPN�

QVUFS SFBMMZ ѢVOEFSTUBOETѣ B UFYU PS OPU� " HPPE XBZ UP UFTU IVNBO UFYU VOEFSTUBOEJOH JT UP

BTL RVFTUJPOT PO B SFBEJOH UFYU
 J�F� B SFBEJOH DPNQSFIFOTJPO UBTL� ҲF JEFB JT BEBQUFE GPS DPN�

QVUFST� *G B DPNQVUFS JT BCMF UP DPSSFDUMZ BOTXFS RVFTUJPOT PO B SFBEJOH UFYU
 JU JT BTTVNFE

UIBU JU VOEFSTUBOET UIF UFYU� ҲJT UBTL JT BMTP SFGFSSFE UP BT NBDIJOF DPNQSFIFOTJPO� .BDIJOF

DPNQSFIFOTJPO DBO CF TFFO BT B TQFDJBM LJOE PG RVFTUJPO BOTXFSJOH PO B SFBEJOH UFYU
 BT PQ�

QPTFE UP PQFO RVFTUJPO BOTXFSJOH GSPN MBSHF UFYU DPMMFDUJPOT
 XIJDI JT NPSF DPOOFDUFE UP

JOGPSNBUJPO SFUSJFWBM�

ҲFSF BSF TFWFSBM ѢGMBWPVSTѣ PG NBDIJOF DPNQSFIFOTJPO� 'PS FYBNQMF
 UIFSF BSF NBDIJOF

DPNQSFIFOTJPO EBUBTFUT PO OFXTXJSF UFYUT
 XIJDI SFRVJSF B TZTUFN UP NPEFM DPNQMFY XPSE

NFBOJOH
 PS UP MPPL JOUP EJGGFSFOU QBSUT PG B UFYU BU PODF JO PSEFS UP GJOE BO BOTXFS 	,IBTIBCJ

FU BM�
 ����
�

" EJGGFSFOU
 QBSUJDVMBSMZ JOUFSFTUJOH DBTF JT TUPSZ VOEFSTUBOEJOH
 XIFSF UIF SFBEJOH UFYUT BSF

OBSSBUJWF TUPSJFT� &YBNQMF �� TIPXT B TOJQQFU PG B OBSSBUJWF UFYU GSPN UIF *O4DSJQU DPSQVT

	T� $IBQUFS �
 GPS JMMVTUSBUJPO
 UPHFUIFS XJUI UXP SFBEJOH DPNQSFIFOTJPO RVFTUJPOT� " TUPSZ

VOEFSTUBOEJOH TZTUFN UIBU IBT QSPDFTTFE UIF UFYU TIPVME CF BCMF UP GJOE UIF DPSSFDU BOTXFS
�6OGPSUVOBUFMZ
 UIF UFSNT PG NBDIJOF DPNQSFIFOTJPO
 RVFTUJPOT BOTXFSJOH BOE OBUVSBM MBOHVBHF VOEFSTUBOEJOH

BSF PGUFO VTFE JOUFSDIBOHFBCMZ� ҲF EJTQPTJUJPO QSFTFOUFE IFSF JT UIVT TVCKFDUJWF UP TPNF FYUFOU�
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UP CPUI RVFTUJPOT JO PSEFS UP TIPX UIBU JU IBT USVMZ VOEFSTUPPE UIF UFYU�

	��
 5FYU� * MJLF UP SJEF PO USBJOT CFDBVTF ZPV DBO TFF MPUT PG DPVOUSZTJEF XJUIPVU IBWJOH

UP XPSSZ BCPVU ESJWJOH� 0OF UJNF
 XIFO * MJWFE JO "MBTLB
 * SPEF PO B USBJO GSPN

'BJSCBOLT UP %FOBMJ QBSL� +VTU MJLF XJUI BMM USBJO SJEFT
 * IBE UP CVZ B UJDLFU GJSTU BOE

UIFO * IBE UP TUBOE JO MJOF UP XBJU GPS UIF USBJO UP TUPQ BU UIF TUBUJPO� ҲFO * DMJNCFE

POUP UIF USBJO BOE QJDLFE B TFBU� "GUFS UIF USBJO TUBSUFE NPWJOH
 B USBJO BUUFOEBOU

XBMLFE UISPVHI UP DIFDL PVS UJDLFUT BOE UIFO * TUPPE VQ UP XBML BSPVOE� * TBX MPUT

PG JOUFSFTUJOH UIJOHT JODMVEJOH B NPPTF BOE XF BSSJWFE BU %FOBMJ SJHIU BGUFS UIBU�

2VFTUJPO �� 8IP DIFDLFE IJT UJDLFU 

B� B UJDLFU JOTQFDUPS

C� UIF DPOEVDUPS

2VFTUJPO �� 8IFSF EJE UIF QFSTPO CVZ B UJDLFU 

B� BU UIF CPSE SFTUBVSBOU

C� BU B UJDLFU NBDIJOF

2VFTUJPOT � BOE � JMMVTUSBUF UXP NBKPS DIBMMFOHFT UIBU OFFE UP CF UBDLMFE GPS BVUPNBUFE

TUPSZ VOEFSTUBOEJOH� " GJSTU DIBMMFOHF JT UIF SFQSFTFOUBUJPO PG XPSET BOE UIFJS NFBOJOH JO

UIF UFYU� 5P GJOE BO BOTXFS UP UIF GJSTU RVFTUJPO
 B TZTUFN OFFET UP NPEFM XPSE NFBOJOH
 JO

PSEFS UP GJOE UIBU B UJDLFU JOTQFDUPS JT B QBSBQISBTF PG B USBJO BUUFOEBOU
 XIJDI JT NFOUJPOFE JO

UIF UFYU� 4JNJMBSMZ
 UIF BCJMJUZ UP SFTPMWF QSPOPVOT JT CFOFGJDJBM
 JG UIF TZTUFN DBO EFUFSNJOF

UIBU IJT JO 2VFTUJPO � SFGFST UP UIF QFSTPO SJEJOH UIF USBJO� "T NFOUJPOFE BCPWF
 NPEFMJOH

MFYJDBM NFBOJOH JT B DFOUSBM BTQFDU JO NPTU NBDIJOF DPNQSFIFOTJPO TZTUFNT� ҲJT DIBMMFOHF

JT OPU TQFDJGJD UP TUPSZ VOEFSTUBOEJOH
 CVU BMTP UP UIF XJEFS GJFME� 4JODF VOEFSTUBOEJOH UIF

NFBOJOH PG XPSET XJUIJO B UFYU VTVBMMZ EPFT OPU SFRVJSF B TZTUFN UP QFSGPSN SFBTPOJOH PWFS

GBDUT UIBU BSF OPU NFOUJPOFE JO UIF UFYU
 XF XJMM IFODFGPSUI SFGFS UP UIF JOGFSFODFT UIBU B

TZTUFN OFFET UP ESBX JO PSEFS UP BOTXFS TVDI RVFTUJPOT BT UFYU�CBTFE JOGFSFODFT�

2VFTUJPO � JMMVTUSBUFT BOPUIFS DIBMMFOHF
 OBNFMZ UIF JOGFSFODF PWFS GBDUT UIBU BSF OPU NFO�

UJPOFE JO UIF UFYU
 J�F� UIBU HP CFZPOE UIF UFYU� 8IJMF B QFSTPO JT FBTJMZ BCMF UP UFMM UIBU BU B UJDLFU

NBDIJOF JT UIF DPSSFDU BOTXFS
 UIJT JT DIBMMFOHJOH GPS B DPNQVUFS TZTUFN
 TJODF OFJUIFS UJDLFU

NBDIJOF OPS CPBSE SFTUBVSBOU BSF NFOUJPOFE JO UIF UFYU� *OGPSNBUJPO UIBU HPFT CFZPOE UIF

UFYU JT OFFEFE JO PSEFS UP GJOE UIF BOTXFS
 JO UIJT DBTF JOGPSNBUJPO UIBU UJDLFUT BSF VTVBMMZ
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CPVHIU BU UJDLFU NBDIJOFT SBUIFS UIBO JO CPSE SFTUBVSBOUT� 'PS OBSSBUJWF UFYUT BCPVU FWFSZ�

EBZ TJUVBUJPOT
 UIFTF NJTTJOH QJFDFT PG JOGPSNBUJPO DBO CF FWFOUT UIBU BSF OPU NFOUJPOFE

CVU UIBU BSF CZ EFGBVMU BTTVNFE UP IBWF IBQQFOFE� MJLFXJTF QBSUJDJQBOUT PG UIF BDUJWJUZ UIBU

BSF OPU FYQMJDJUMZ NFOUJPOFE JO UIF UFYU
 CVU UIBU VTVBMMZ QMBZ B SPMF JO UIF TDFOBSJP� *O PQ�

QPTJUJPO UP UFYU�CBTFE JOGFSFODFT
 XF XJMM IFODFGPSUI SFGFS UP UIFTF LJOET PG JOGFSFODFT BT

DPNNPOTFOTF�CBTFE JOGFSFODFT�

ҲF DPNNPOTFOTF LOPXMFEHF UIBU JT OFFEFE UP EFFQMZ VOEFSTUBOE TVDI OBSSBUJWFT JT VTVBMMZ

LOPXMFEHF BCPVU FWFSZEBZ TDFOBSJPT� ҲJT UZQF PG DPNNPOTFOTF LOPXMFEHF BCPVU FWFSZEBZ

BDUJWJUJFT JT TDSJQU LOPXMFEHF� 4UPSZ VOEFSTUBOEJOH JT UIVT BO JEFBM FWBMVBUJPO HSPVOE GPS

TDSJQU LOPXMFEHF� " UFYU VOEFSTUBOEJOH TZTUFN UIBU IBT BDDFTT UP TDSJQU LOPXMFEHF TIPVME CF

BCMF UP BOTXFS RVFTUJPO �
 XIJMF B TZTUFN UIBU IBT OP BDDFTT UP TVDI LOPXMFEHF XJMM TUSVHHMF

XJUI UIF RVFTUJPO� 6OMJLF UIF TDSJQU LOPXMFEHF FWBMVBUJPO NFUIPET QSFTFOUFE JO 4FDUJPO

�
 TUPSZ VOEFSTUBOEJOH JT B UBTL�PSJFOUFE LJOE PG FWBMVBUJPO
 J�F� JU TIPXT UIF VTFGVMOFTT PG

TDSJQU LOPXMFEHF JO BO BDUVBM BQQMJDBUJPO
 OBNFMZ NBDIJOF DPNQSFIFOTJPO�

����� &BSMZ 4UPSZ 6OEFSTUBOEJOH 4ZTUFNT

*O TUPSZ VOEFSTUBOEJOH BOE HFOFSBM NBDIJOF DPNQSFIFOTJPO SFTFBSDI
 UIF GPDVT JO SFDFOU

ZFBST IBTNPTUMZ CFFO PO UFYU�CBTFE JOGFSFODFT
 J�F� PO GJOEJOHXBZT UP MFWFSBHF MFYJDBMNFBO�

JOH
 SBUIFS UIBO PO ESBXJOH JOGFSFODFT UIBU HP CFZPOE UIF UFYU DPOUFOU
 XIJDI JT B NVDI

IBSEFS QSPCMFN� .PTU NBDIJOF DPNQSFIFOTJPO EBUB TFUT UIBU IBWF CFFO SFMFBTFE JO SFDFOU

ZFBST 	F�H� 42V"%
 3"$&
 $//�%BJMZ.BJM
 #"C*
 $#5 FUD�
 BSF MBSHF
 J�F� UIFZ DPOUBJO

NBOZ RVFTUJPOT JO UPUBM
 CVU POMZ B TNBMM GSBDUJPO PG UIF RVFTUJPOT SFRVJSFT DPNNPOTFOTF�

CBTFE JOGFSFODFT� 	'PS B NPSF FMBCPSBUF PWFSWJFX
 XF SFGFS UP 4FDUJPO ����


&BSMZ XPSL PO TUPSZ VOEFSTUBOEJOH USJFE UP IBOEMF UIF QSPCMFN PG NPEFMJOH DPNNPOTFOTF�

CBTFE JOGFSFODFT
 CVU VTFE POMZ B TNBMM OVNCFS PG QSFQBSFE EFNP UFYUT� .PTU PG UIF FBSMZ

BQQSPBDIFT XFSF CBTFE PO B VOEFSMZJOH
 SVMF�CBTFE BOE TDFOBSJP�TQFDJGJD TDSJQU SFQSFTFOUB�

UJPO UIBU XBT VTFE UP FOIBODF UFYU VOEFSTUBOEJOH��

4". 	4DSJQU "QQMJFS .FDIBOJTN
 $VMMJOHGPSE 	����

 JT BO FYBNQMF GPS TVDI B TZTUFN� 4".

JT B QBUUFSO�CBTFE TDSJQU QBSTFS UIBU VTFT TDSJQU LOPXMFEHF UP VOEFSTUBOE TUPSJFT JO B SF�
�ҲF GPMMPXJOH QBSBHSBQIT BSF CBTFE PO.VFMMFS 	����

 B DPNQSFIFOTJWF SFWJFX PG PMEFS TUPSZ VOEFSTUBOE�

JOH TZTUFNT�
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TUSJDUFE OVNCFS PG EPNBJOT� *U JT BCMF UP SFDPHOJ[F XIFO B TDSJQU JT BDUJWBUFE CZ BO FWFOU

NFOUJPO PS B TDSJQU�EFOPUJOH FYQSFTTJPO� 0WFS UIF UFYU
 JU JEFOUJGJFT QBSUJDJQBOUT BOE LFFQT

USBDL PG UIFJS DVSSFOU TUBUFT� *U BMTP SFDPHOJ[FT FWFOUT BOE XIJDI QBSUJDJQBOUT UBLF QBSU JO

FWFOUT
 CVJMEJOH B TDSJQU�BVHNFOUFE SFQSFTFOUBUJPO PG UIF UFYU� 5P BOTXFS RVFTUJPOT BCPVU

FWFOUT BOE QBSUJDJQBOUT
 JU JEFOUJGJFT B DPNNPO FWFOU JO UFYU BOE RVFTUJPO BOE VTFT JOGPSNB�

UJPO UIBU JT BTTPDJBUFE XJUI UIJT FWFOU� 4". XPSLT PO B SBOHF PG JOWFOUFE SFTUBVSBOU TUPSJFT

BOE TPNF QSF�FEJUFE OFXTQBQFS UFYUT�

"OPUIFS FYBNQMF GPS BO FBSMZ TZTUFN JT UIF #03*4 QSPHSBN 	%ZFS
 ����

 XIJDI CVJMET BO

ѢFQJTPEJDNFNPSZ SFQSFTFOUBUJPO PG UIF TUPSZѣ DPOUBJOJOH GBDFUT PG UIF TUPSZ 	F�H� TDFOBSJP JO�

GPSNBUJPO
 UIFNBUJD JOGPSNBUJPO FUD�
 UIBU BSF DPOOFDUFE UP IBSE�DPEFE XPSME LOPXMFEHF�

-JLF 4".
 #03*4 XPSLT POMZ PO B SFTUSJDUFE TFU PG UFYUT PG WFSZ SFTUSJDUFE EPNBJOT�

.JJLLVMBJOFO 	����
 QSPQPTFE %*4$&3/
 B OFVSBM OFUXPSL UIBU DBO SFBE BOE BOTXFS RVFT�

UJPOT BCPVU TDSJQU�CBTFE TUPSJFT� ҲFQSPHSBNVTFTNFNPSZNPEFMT UP TUPSF EJGGFSFOU BTQFDUT

PG TDSJQU LOPXMFEHF 	DBVTBM FWFOU DIBJOT BOE SPMF CJOEJOHT PG QBSUJDJQBOUT

 BOE XPSLT PO

BSUJGJDJBMMZ DSFBUFE UFYUT GPS � TDSJQU TDFOBSJPT 	SFTUBVSBOU
 TIPQQJOH BOE USBWFM
�

.VFMMFS 	����
 QSFTFOUT BO FYUFOTJPO UP UIF 4". QSPHSBN� #BTFE PO 4".
 FWFOU DBMDVMVT

NFUIPET BSF VTFE UP MFBSO B NPEFM PG UIF UFYU UIBU DBO CF VTFE UP BOTXFS RVFTUJPOT� ҲFZ

FTQFDJBMMZ GPDVT PO JOGFSFODFT JOWPMWJOH UJNF BOE TQBDF JO B SFTUSJDUFE OVNCFS PG EPNBJOT�

6OMJLF FBSMJFS BQQSPBDIFT
 UIFJS TZTUFN EPFT OPU SFMZ PO IBOE�XSJUUFO EFNP UFYUT
 CVU JT UIF

GJSTU TDSJQU NPEFM UIBU JT BQQMJDBCMF UP BSCJUSBSZ UFYUT PG UIF HJWFO TDFOBSJP�

ҲF FBSMJFS BQQSPBDIFT PO DPNNPOTFOTF�CBTFE TUPSZ VOEFSTUBOEJOH IBWF JO DPNNPO UIBU

UIFZ POMZ XPSL PO NBOVBMMZ DPOTUSVDUFE UFTU DBTFT BOE XFSF NBEF GPS EFNPOTUSBUJPO QVS�

QPTFT SBUIFS UIBO GPS BDUVBM BQQMJDBUJPOT� ҲFVTFE TDFOBSJPT BSF QSFEFGJOFE
 BOE TPMFMZ JOGFS�

FODFT PO UIFTF OBSSPX EPNBJOT BSF NPEFMFE� .PSFPWFS
 NPTU PG UIF TZTUFNT FODPEF TDSJQU

LOPXMFEHF JO B SVMF CBTFE PS QBUUFSO CBTFE GBTIJPO
 XIJDINFBOT UIBU UIFZ EP OPU XPSLXFMM

PO OFX UFYUT� ҲJT SFTUSJDUJPO JT DSJUJDBM QBSUJDVMBSMZ JO DPNQBSJTPO UP OFXFS NBDIJOF DPN�

QSFIFOTJPO TZTUFNT GPS UFYU�CBTFE JOGFSFODF� 4VDI TZTUFNT XPSL PO MBSHF UFYU DPMMFDUJPOT

BOE NBOZ EPNBJOT
 XIJMF FBSMZ BQQSPBDIFT BSF OPU BQQMJDBCMF UP SFBM�XPSME UBTLT�
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����� .BDIJOF $PNQSFIFOTJPO %BUBTFUT XJUI B 'PDVT PO $PNNPOTFOTF

3FBTPOJOH

0OMZ JO UIF MBTU ��� ZFBST
 FGGPSUT IBWF CFFONBEF UPQSPWJEF FWBMVBUJPOEBUB GPS DPNNPOTFOTF�

CBTFE NBDIJOF DPNQSFIFOTJPO PO B XJEFS SBOHF PG TDFOBSJPT� 8IJMF UIF DPSQPSB EFTDSJCFE

CFMPX DPOUBJO NPSF OBUVSBM UFYUT UIBO FBSMZ FWBMVBUJPO EBUB
 UIFZ BSF OPU TUPSZ VOEFSTUBOE�

JOH FWBMVBUJPO NFUIPET JO UIF OBSSPX TFOTF� ҲFZ EPOѠU GPDVT PO UIF JNQBDU PG TDSJQU LOPXM�

FEHF SFBTPOJOH BOE UIFJS HFOSF JT VTVBMMZ OPU OBSSBUJWF UFYUT� ҲFZ TUJMM SFRVJSF B TZTUFN UP

JOGFS JOGPSNBUJPO UIBU JT OPU NFOUJPOFE JO UIF SFBEJOH UFYU FYQMJDJUMZ
 CVU VTVBMMZ BTTVNF B

CSPBEFS OPUJPO PG DPNNPOTFOTF LOPXMFEHF
 BT JU JT GPS FYBNQMF FODPEFE JO DPNNPOTFOTF

LOPXMFEHF EBUBCBTFT TVDI BT 8FC$IJME 	5BOEPO FU BM�
 ����
 PS $PODFQU/FU 	4QFFS FU BM�


����
 	DG� $IBQUFS �
� /PUF UIBU UIF NBKPSJUZ PG UIF JOUSPEVDFE EBUB TFUT XBT DSFBUFE BGUFS

UIF QVCMJDBUJPO PG PVS .$4DSJQU EBUB
 XIJDI JT EFTDSJCFE JO $IBQUFS ��

/FXT %PNBJO� 5XP SFDFOUMZ QVCMJTIFE NBDIJOF DPNQSFIFOTJPO EBUB TFUT UIBU SFRVJSF

DPNNPOTFOTF�CBTFE JOGFSFODF BSF CBTFE PO OFXT UFYUT� 'JSTU
 /FXT2" 	5SJTDIMFS FU BM�
 ����


JT B EBUBTFU PG OFXTXJSF UFYUT GSPN $// XJUI RVFTUJPOT BOE BOTXFST XSJUUFO CZ DSPXE

XPSLFST� %VSJOH EBUB DPMMFDUJPO
 GVMM UFYUT XFSF OPU TIPXO UP XPSLFST BT B CBTJT GPS RVFT�

UJPO GPSNVMBUJPO
 CVU POMZ UIF UFYUѠT UJUMF BOE B TIPSU TVNNBSZ
 UP BWPJE MJUFSBM SFQFUJUJPOT

BOE TVQQPSU UIF HFOFSBUJPO PG OPO�USJWJBM RVFTUJPOT SFRVJSJOH CBDLHSPVOE LOPXMFEHF� ҲF

UBTL JT UIF JEFOUJGJDBUJPO PG EPDVNFOU QBTTBHFT DPOUBJOJOH UIF BOTXFS� ,OPXMFEHF SFRVJSFE

UP BOTXFS UIF RVFTUJPOT JT NPTUMZ GBDUVBM LOPXMFEHF�

'JHVSF ��� HJWFT BO FYBNQMF UFYU GSPN /FXT2" XJUI B RVFTUJPO� #PUI HSFFO UFYU TQBOT BSF

QPTTJCMF BOTXFST UP UIF RVFTUJPO� 5P GJOE UIF BOTXFST
 B TZTUFNOFFET UP JOGFS UIBU DIBMMFOHJOH

B MBX DBO SFTVMU JO TMBNNJOH JU�

4FDPOE
 3F$P3% 	;IBOH FU BM�
 ����
 JT B HBQ�GJMMJOH UBTL PO OFXTXJSF UFYUT� ҲF HBQ�GJMMJOH

UFTUT XFSF OPU DSPXETPVSDFE
 CVU BVUPNBUJDBMMZ DSFBUFE
 CZ IJEJOH B OBNFE FOUJUZ JO B MBSHFS

QBTTBHF GSPN UIF UFYU� ҲF QBTTBHF TFSWFT BT ѢRVFTUJPOѣ
 BOE UIF IJEEFO FOUJUZ OFFET UP CF

QSFEJDUFE� ҲF BVUIPST TIPX UIBU DPNNPOTFOTF JOGFSFODF JT OFFEFE GPS B NBKPS QBSU PG UIF

RVFTUJPOT
 TJODF UIF EFMFUFE QBSBHSBQIT BSF VTVBMMZ RVJUF MPOH
 TVDI UIBU NBDIJOF DPNQSF�

IFOTJPO TZTUFNT XJMM IBWF UP NBLF NBOZ TVDDFTTJWF JOGFSFODF TUFQT�
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5FYU� 	$//
 ќ 'PVS HSPVQT UIBU BEWPDBUF GPS JNNJHSBOU SJHIUT TBJE

ҲVSTEBZ UIFZ XJMM DIBMMFOHF "SJ[POBѠT OFX JNNJHSBUJPO MBX
 XIJDI

BMMPXT QPMJDF UP BTL BOZPOF GPS QSPPG PG MFHBM 6�4� SFTJEFODZ�

ҲF .FYJDBO "NFSJDBO -FHBM %FGFOTF BOE &EVDBUJPOBM 'VOE
 UIF

"NFSJDBO$JWJM -JCFSUJFT6OJPO
 UIF"$-6PG"SJ[POB BOE UIF/BUJPOBM

*NNJHSBUJPO -BX $FOUFS IFME B OFXT DPOGFSFODF ҲVSTEBZ JO 1IPFOJY

UP BOOPVODF UIF MFHBM DIBMMFOHF� ѩ

2VFTUJPO� 8IP TMBNNFE UIF MBX 

'JHVSF ���� &YBNQMF UFYU GSBHNFOU GSPN /FXT2"

5FYU� ѩ #BDL UIFO
 4BMBNFI IBE OP FYQFEJUJPO FYQFSJFODF
 MJUUMFNPOFZ

BOE DPVMEOѠU IBWF QPJOUFE UP .PVOU FWFSFTU PO B NBQ� 'BTU GPSXBSE UP

����
 BOE IF IBT CFDPNF UIF GJSTU +PSEBOJBO UP DPNQMFUF UIF Ѣ&YQMPS�

FST (SBOE 4MBNѣ
 XIJDI FOUBJMT DMJNCJOH UIF 4FWFO 4VNNJUT
 JODMVEJOH

.PVOU &WFSFTU
 BOE SFBDIJOH UIF /PSUI BOE 4PVUI QPMFT� ѩ

2VFTUJPO� "MNPTU JNNFEJBUFMZ BGUFSXBSE
 4BMBNFI TUPQQFE QBSUZJOH


TNPLJOH BOE CFHBO USBJOJOH GPS UIF 9�

'JHVSF ���� &YBNQMF UFYU GSBHNFOU GSPN 3F$P3%

'JHVSF ��� HJWFT BO FYBNQMF UFYU GSBHNFOU GSPN 3F$P3% XJUI B RVFTUJPO� 5P GJOE UIF DPS�

SFDU BOTXFS
 B TZTUFN IBT UP JOGFS MPOH BOE DPNQMJDBUFE DIBJO PG DPNNPOTFOTF GBDUT� ҲF

&YQMPSFST (SBOE 4MBN XJMM SFRVJSF MPUT PG USBJOJOH
 XIJDI XJMM SFRVJSF B IFBMUIZ MJGFTUZMF
 XJUI�

PVU QBSUZJOH BOE TNPLJOH�

8FC5FYUT� 0UIFS DPSQPSB EPOѠU VTF UFYUT JO UIF OFXT EPNBJO
 CVUXFCEPDVNFOUT� ҲFZ JO�

DMVEF GPS FYBNQMF5SJWJB2" 	+PTIJ FU BM�
 ����

 B DPSQVT UIBU DPOUBJOT BVUPNBUJDBMMZ DPMMFDUFE

RVFTUJPO�BOTXFS QBJST GSPN �� USJWJB BOE RVJ[�MFBHVF XFCTJUFT
 UPHFUIFS XJUI XFC�DSBXMFE

FWJEFODF EPDVNFOUT GSPN 8JLJQFEJB BOE #JOH� 8IJMF B NBKPSJUZ PG RVFTUJPOT SFRVJSF XPSME

LOPXMFEHF GPS GJOEJOH UIF DPSSFDU BOTXFS
 JU JT NPTUMZ GBDUVBM LOPXMFEHF� *O BEEJUJPO
 UIF

HFOSF PG UIF FWJEFODF EPDVNFOUT JT VOSFTUSJDUFE
 J�F� EJGGFSFOU UZQFT PG UFYUT BSF VTFE� 'JH�

VSF ��� HJWFT BO FYBNQMF RVFTUJPO GSPN 5SJWJB2" BMPOH XJUI BO FWJEFODF EPDVNFOU TOJQQFU
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5FYU 	GSPN 8JLJQFEJB
� ѩ &MJ[B JT B $PDLOFZ GMPXFS HJSM
 XIP DPNFT UP

1SPGFTTPS )FOSZ )JHHJOT BTLJOH GPS FMPDVUJPO MFTTPOT
 BGUFS B DIBODF

FODPVOUFS BU $PWFOU (BSEFO� )JHHJOT HPFT BMPOH XJUI JU GPS UIF QVS�

QPTFT PG B XBHFS� ҲBU IF DBO UVSO IFS JOUP UIF UPBTU PG FMJUF -POEPO

TPDJFUZ� ѩ

2VFTUJPO� 8IP UBVHIU &MJ[B %PMJUUMF UP CF B MBEZ � 1SPGFTTPS )FOSZ

)JHHJOT�

'JHVSF ���� &YBNQMF UFYU GSBHNFOU GSPN 5SJWJB2"

GSPN 8JLJQFEJB� ҲF DIBMMFOHFT IFSF BSF UXP�GPME� 	�
 " TZTUFN OFFET UP ESBX UIF DPNQMJ�

DBUFE DPNNPOTFOTF JOGFSFODF UIBU 1SPG� )JHHJOT HJWFT FMPDVUJPO MFTTPOT BOE UVSOT &MJ[B

ѢJOUP UIF UPBTU PG FMJUF TPDJFUZѣ
 NFBOT UIBU IF UFBDIFT IFS UP CF B MBEZ� 	�
 ҲF TZTUFN OFFET

UP GJOE UIJT SFMFWBOU UFYU QBSU GSPN B MBSHF UFYU
 OBNFMZ B XIPMF 8JLJQFEJB BSUJDMF PS B XFC

EPDVNFOU
 XIJDI IBT JO TPNF SFTQFDUT NPSF SFTFNCMBODF UP BO JOGPSNBUJPO SFUSJFWBM UBTL

UIBO NBDIJOF DPNQSFIFOTJPO�

$PNNPOTFOTF2" 	5BMNPS FU BM�
 ����
 DPOUBJOT B UPUBM PG PWFS ���� NVMUJQMF�DIPJDF RVFT�

UJPOT UIBU XFSF DSPXETPVSDFE CBTFE PO USJQMFT PG (entityq, relation, entitya) JO $PODFQU�

/FU� 8PSLFST IBE UP GPSNVMBUF B RVFTUJPO BCPVU entityq UIBU DPVME CF BOTXFSFEXJUI entitya


SFRVJSJOH B TZTUFN UP NPEFM UIF relation CFUXFFO UIF FOUJUJFT� 5P HFOFSBUF XSPOH BOTXFST


USJQMFT (entityq, relation, entity2a) XFSF FYUSBDUFE GSPN $PODFQU/FU
 BOE entity2a XBT BT�

TVNFE UP CF BO JODPSSFDU BOTXFS UIBU JT TFNBOUJDBMMZ TJNJMBS UP entitya EVF UP UIF TBNF

SFMBUJPO UP entityq � 5FYUT XFSF POMZ BEEFE QPTU�IPD
 CZ RVFSZJOH B XFC TFBSDI FOHJOF CBTFE

PO UIF GPSNVMBUFE RVFTUJPO
 BOE CZ BEEJOH UIF SFUSJFWFE FWJEFODF UFYUT UP UIF RVFTUJPOT BOE

BOTXFST�

'JDUJPO� /BSSBUJWF2" JT B SFBEJOH DPNQSFIFOTJPO EBUBTFU UIBU MBSHFMZ EJGGFST GSPN PUIFS

DPSQPSB JO UFSNT PG UFYU MFOHUI� *OTUFBE PG QSPWJEJOH TIPSU SFBEJOH UFYUT
 TZTUFNT IBWF UP

QSPDFTT DPNQMFUF OPWFMT PS NPWJF TDSJQUT BOE BOTXFS WFSZ DPNQMFY RVFTUJPOT� "CPVU ��

RVFTUJPOT QFS OPWFM XFSF DSPXETPVSDFE CBTFE PO CPPL TVNNBSJFT
 UPHFUIFS XJUI NBUDI�

JOH BOTXFST� 5XP UBTLT BSF BEESFTTFE� 	�
 QSFEJDUJOH BOTXFST BOE 	�
 GJOEJOH UIF DPSSFDU

BOTXFS GPS FBDI RVFTUJPO GSPN UIF �� QPTTJCMF BOTXFST QFS OPWFM� "OTXFSJOH RVFTUJPOT JO
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/BSSBUJWF2" EPFTOѠU OFDFTTBSJMZ SFRVJSF XPSME LOPXMFEHF
 CVU TZTUFNT OFFE UP CF BCMF UP

TQPU SFMFWBOU QBTTBHFT JO MBSHF
 DPIFSFOU DPMMFDUJPOT PG UFYU� ҲF UBTL JT TJNJMBS UP BO JOGPS�

NBUJPO SFUSJFWBM UBTL� 0ODF UIF SFMFWBOU QBTTBHFT PS DIBQUFST JO UIF OPWFM BSF JEFOUJGJFE
 UIF

JOGPSNBUJPO OFFEFE UP GJOE UIF BOTXFS DBO VTVBMMZ CF FYUSBDUFE GSPN UIFN�

4UPSZ VOEFSTUBOEJOH JT BO JEFBM FOE�UP�FOE FWBMVBUJPO HSPVOE GPS TDSJQU LOPXMFEHF� &BS�

MJFS BQQSPBDIFT QSPWJEFE POMZ EFNPOTUSBUPS DBTFT BOE OP QSPQFS FWBMVBUJPONFUIPET� .PSF

SFDFOU UBTLT BOE DPSQPSB IBOEMF EJGGFSFOU EPNBJOT
 XIJDI SFTVMUT JO UIF GBDU UIBU UIFZ FWBM�

VBUF B NVDI CSPBEFS OPUJPO PG DPNNPOTFOTF JOGFSFODF
 JODMVEJOH F�H� QIZTJDBM LOPXMFEHF

	GPS USJWJB UFYUT
 BOE LOPXMFEHF BCPVU QPMJUJDT 	GPS OFXTXJSF UFYUT
�

8IBU JT NJTTJOH
 JT B TUPSZ VOEFSTUBOEJOH UBTL CBTFE PO FWFSZEBZ UFYUT
 XIJDI HPFT CFZPOE

FBSMZ EFNPOTUSBUPS UBTLT BOE BMMPXT GPS B SFMJBCMF BTTFTTNFOU PG UIF JNQBDU PG TDSJQU LOPXM�

FEHF� 5P QSPWJEF TVDI BO FWBMVBUJPO
 XF DSFBUFE UIF .$4DSJQU BOE .$4DSJQU��� DPSQPSB


EFTDSJCFE JO $IBQUFS � BOE $IBQUFS ��� 6OMJLF QSFWJPVT XPSLT
 PVS DPSQPSB QSPWJEF B

SBOHF PG OBSSBUJWF UFYUT GSPN B MBSHF OVNCFS PG FWFSZEBZ TDFOBSJPT UPHFUIFS XJUI NVMUJQMF�

DIPJDF RVFTUJPOT
 B MBSHF QSPQPSUJPO PG XIJDI SFRVJSF SFBTPOJOH PWFS FWFSZEBZ DPNNPO�

TFOTF LOPXMFEHF� 0VS SFTPVSDFT BSF UIVT UIF GJSTU BDUVBM FWBMVBUJPO EBUB TFUT GPS UIJT LJOE PG

LOPXMFEHF JO UIF BSFB PG TUPSZ VOEFSTUBOEJOH�

*O UIF GPMMPXJOH TFDUJPOT
 XF XJMM HJWF TIPSU PWFSWJFXT PG UXP BSFBT UIBU BSF SFMBUFE UP TUPSZ

VOEFSTUBOEJOH� 'JSTU
 XF HJWF B TIPSU PWFSWJFX PG EBUB TFUT BOE TZTUFNT GPS QVSFMZ UFYU�CBTFE

NBDIJOF DPNQSFIFOTJPO
 XIJDI EP OPU FYQMJDJUMZ SFRVJSF TZTUFNT UP QFSGPSN DPNNPOTFOTF�

CBTFE SFBTPOJOH� 4FDPOE
 XF MPPL BU PUIFS FWBMVBUJPO QBSBEJHNT GPS DPNNPOTFOTF JOGFS�

FODF
 J�F� UBTLT UIBU UFTU B TZTUFNѠT DBQBCJMJUZ UP ESBX DPNNPOTFOTF JOGFSFODFT
 CVU OPU JO B

SFBEJOH DPNQSFIFOTJPO TFUUJOH�

��� 5FYU�#BTFE .BDIJOF $PNQSFIFOTJPO 5BTLT BOE 4ZTUFNT

*O UIJT TFDUJPO
 XF MPPL BU SFMBUFE XPSL JO UIF BSFB PG HFOFSBM NBDIJOF DPNQSFIFOTJPO
 XJUI�

PVU B GPDVT PO DPNNPOTFOTF JOGFSFODFT� 8F JOUSPEVDF UIF NPTU DPNNPO DPSQPSB BOE NPE�

FMT GPS QVSFMZ UFYU�CBTFE JOGFSFODF
 J�F� XJUI OP TQFDJBM GPDVT PO JODMVEJOH FYUFSOBM LOPXM�

FEHF�
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����� %BUB 4FUT

*O SFDFOU ZFBST
 B OVNCFS PG SFBEJOH DPNQSFIFOTJPO EBUBTFUT GPS UFYU�CBTFE VOEFSTUBOEJOH

IBWF CFFO QSPQPTFE
 XIJDI EJGGFS XJUI SFTQFDU UP UFYU UZQF 	8JLJQFEJB UFYUT
 FYBNJOBUJPO

UFYUT
 FUD�

 NPEF PG BOTXFS TFMFDUJPO 	TQBO�CBTFE
 NVMUJQMF DIPJDF
 FUD�
 BOE UFTU TZTUFNT

XJUI SFHBSE UP EJGGFSFOU BTQFDUT PG MBOHVBHF VOEFSTUBOEJOH
 XJUIPVU FYQMJDJUMZ BEESFTTJOH

DPNNPOTFOTF LOPXMFEHF�

.VMUJQMF�$IPJDF 2VFTUJPOT� .$5FTU 	3JDIBSETPO FU BM�
 ����
 XBT POF PG UIF GJSTU NBDIJOF

DPNQSFIFOTJPO EBUB TFUT XJUI B GPDVT QVSFMZ PO UFYU�CBTFE VOEFSTUBOEJOH� #BTFE PO DSPXE�

TPVSDFE GJDUJPOBM TUPSJFT
 B MBSHFS QPSUJPO PG UIF RVFTUJPOT SFRVJSFT NFUIPET GPS DPNCJOJOH

JOGPSNBUJPO GSPN WBSJPVT TFOUFODFT JO PSEFS UP GJOE UIF DPSSFDU BOTXFS UP NVMUJQMF DIPJDF

RVFTUJPOT�

*O UIF TBNF TQJSJU
 .VMUJ3$ DPOUBJOT NVMUJQMF�DIPJDF RVFTUJPOT UIBU SFRVJSF B TZTUFN UP QSP�

DFTT TFWFSBM UFYU TFOUFODFT JO PSEFS UP JEFOUJGZ POF PS NPSF DPSSFDU BOTXFS GSPN B TFU PG

TFWFSBM NVMUJQMF�DIPJDF BOTXFST� ҲF EBUBTFU DPNQSJTFT PG SFBEJOH QBTTBHFT GSPN � EJGGFS�

FOU HFOSFT�

3"$& 	-BJ FU BM�
 ����
 JT CBTFE PO FYBNJOBUJPO UFTUT
 BOE QSPWJEFT DBOEJEBUF BOTXFST UP UIF

NVMUJQMF�DIPJDF RVFTUJPOT� *U JT TJNJMBS UP .$5FTU JO TUZMF
 CVU MBSHFS JO TJ[F�

(BQ 'JMMJOH 5BTLT� ҲF $IJMESFÖ́T #PPL 5FTU 	$#5
 )JMM FU BM� 	����

 DPOUBJOT HBQ�GJMJOH RVFT�

UJPOT PO DIJMESFOѠT CPPLT� 4ZTUFNT BSF SFRVJSFE UP QSPDFTT MBSHFS QBSUT PG B UFYU BOE UP JOGFS

B OBNFE FOUJUZ UIBU JT NJTTJOH GSPN B UBSHFU TFOUFODF�

$//�%BJMZ .BJM 	)FSNBOO FU BM�
 ����
 JT B MBSHF DPSQVT PG OFXT UFYUT
 UIBU BMTP DPOUBJOT

DMP[F UFTUT GPS OBNFE FOUJUJFT�

0UIFS %BUB 4FUT� ҲF 4UBOGPSE 2VFTUJPO "OTXFSJOH %BUBTFU 	42V"%
 3BKQVSLBS FU BM� 	����



JT B MBSHF NBDIJOF DPNQSFIFOTJPO EBUBTFU CBTFE PO 8JLJQFEJB UFYUT� ҲF UBTL JT UP QSFEJDU B

TQBO JO UIF UFYU UIBU BOTXFST UIF RVFTUJPOT�

#"C* 	8FTUPO FU BM�
 ����
 JT BO BSUJGJDJBM NBDIJOF DPNQSFIFOTJPO GSBNFXPSL DPOUBJOJOH

�� EJGGFSFOU UPZ UBTLT UIBU FBDI UFTU B TJOHMF BTQFDU PG NBDIJOF DPNQSFIFOTJPO
 TVDI BT UIF
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BCJMJUZ UP SFTPMWF QSPOPVOT
 UIF BCJMJUZ UP DPVOU
 PS UIF BCJMJUZ UP FYUSBDU TJOHMF PS NVMUJQMF

TVQQPSUJOH GBDUT GSPN B UFYU�

����� 4ZTUFNT

4JODF B MBSHF OVNCFS PG SFBEJOH DPNQSFIFOTJPO TZTUFNT IBT CFFO EFWFMPQFE JO UIF QBTU GFX

ZFBST
 XF XJMM POMZ WFSZ CSJFGMZ IJHIMJHIU TPNF PG UIF NPSF QSPNJOFOU TZTUFNT IFSF�

.BOZ SFDFOUNBDIJOF DPNQSFIFOTJPO TZTUFNT BSF CBTFEPO SFDVSSFOU OFVSBM OFUXPSLT 	3//T
�

ҲF "UUFOUJWF 3FBEFS JT TVDI BNPEFM
 BOE B HFOFSBMJ[BUJPO PGNFNPSZ OFUXPSLT 	8FTUPO FU BM�


����
 UP SFBEJOH DPNQSFIFOTJPO� *U XBT POF PG UIF GJSTU SFBEJOH DPNQSFIFOTJPO NPEFMT UIBU

VUJMJ[FT BO BUUFOUJPO NFDIBOJTN� "T TVDI
 NBOZ SFDFOU NBDIJOF DPNQSFIFOTJPO NPEFMT BSF

CVJMU PO JUT CBTJD BSDIJUFDUVSF
 XIJDI JT XIZ XF EFTDSJCF JU IFSF JO HSFBUFS EFUBJM�� ҲF NPEFM

DPOTJTUT PG UXP SFDVSTJWF CJ�EJSFDUJPOBM MPOH TIPSU�UFSN NFNPSZ SFBEFST 	IFODFGPSUI -45.


	)PDISFJUFS BOE 4DINJEIVCFS
 ����

 UIBU QSPDFTT UFYU BOE RVFTUJPO
 SFTQFDUJWFMZ� ҲF UFYU

JT SFQSFTFOUFE BT B XFJHIUFE BWFSBHF PG UIF IJEEFO TUBUFT PG UIF UFYU -45.� ҲF XFJHIUT GPS

FBDI UPLFO BSF MFBSOFE CZ DPNCJOJOH UIF SFTQFDUJWF IJEEFO TUBUF BU UIF UPLFO QPTJUJPO XJUI

UIF RVFTUJPO SFQSFTFOUBUJPO
 XIJDI JT KVTU UIF MBTU IJEEFO TUBUF PG UIF RVFTUJPO-45.� *OPUIFS

XPSET
 UIF RVFTUJPO JT VTFE UP BUUFOE UP UIF UFYU UPLFOT
 BOE UP EFDJEF XIJDI PG UIF UPLFOT JT

NPSF JNQPSUBOU� 5FYU BOE RVFTUJPO SFQSFTFOUBUJPO BSF UIFO DPNCJOFE GPS DMBTTJGJDBUJPO� *O

UIF PSJHJOBM NPEFM
 B OBNFE FOUJUZ JT QSFEJDUFE
 CVU UIFSF FYJTU PUIFS WBSJBOUT 	F�H� -BJ FU BM�

	����

 XIP VTF UIF NPEFM UP DIPPTF POF PG TFWFSBM BOTXFS DBOEJEBUFT
� $IFO FU BM� 	����


QSFTFOU BO FYUFOTJPO PG UIFNPEFM
 VTJOH CJMJOFBS BUUFOUJPO DPNQVUBUJPOT BOE(36T JOTUFBE

PG -45.T�

ҲF (BUFE�"UUFOUJPO 3FBEFS 	%IJOHSB FU BM�
 ����
 GPMMPXT UIF QBSBEJHN PG VTJOH SFDVSTJWF

OFVSBM OFUXPSL NPEVMFT UP QSPDFTT UFYU BOE RVFTUJPO� *U FNQMPZT TFWFSBM MBZFST PG BUUFOUJPO

UIBU BSF CVJMU PO UPQ PG FBDI PUIFS 	NVMUJ�IPQ BSDIJUFDUVSF

 J�F� UIF RVFTUJPO EPFT OPU BUUFOE

UP UIF UFYU POMZ PODF
 CVU JO FBDI MBZFS
 CBTFE PO UIF QSFWJPVT BUUFOEFE SFQSFTFOUBUJPO� "MTP


UIF BUUFOUJPO DPNQVUBUJPO JT TMJHIUMZ NPEJGJFE� ҲF NVMUJ�IPQ BSDIJUFDUVSF JT JOUFOEFE UP

FODPEF EFFQFS LJOET PG SFMBUJPOT CFUXFFO UIF XPSE UIBO UIF TIBMMPX BUUFOUJPO GPSNVMBUJPO

PG UIF "UUFOUJWF 3FBEFS�
�'PS B GPSNBM EFTDSJQUJPO PG UIF NPEFM
 T� $IBQUFS ��
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5SBOTGPSNFST IBWF CFFO QSPQPTFE BT BO BMUFSOBUJWF UP 3//�CBTFE NPEFMT
 CFDBVTF UIF MBU�

UFS VTVBMMZ SFRVJSF B MPOH USBJOJOH UJNF EVF UP UIFJS DPNQMFYJUZ� 7BTXBOJ FU BM� 	����
 VTF

GFFE�GPSXBSE OFUXPSLT BOE TFMG BUUFOUJPO MBZFST UP SFQMBDF 3// SFBEFS DPNQPOFOUT JO NB�

DIJOF USBOTMBUJPO� 4FMG BUUFOUJPO JT B TJNQMJGJDBUJPO PG UIF QSFWJPVTMZ EFTDSJCFE BUUFOUJPO

GPSNBMJTNT� ҲF JEFB JT UP VTF UIF UFYU JUTFMG UP DPNQVUF BUUFOUJPO XFJHIUT� ҲF XFJHIUT UIVT

OP MPOHFS IJHIMJHIU XPSET UIBU BSF JNQPSUBOU GPS B RVFTUJPO
 CVU KVTU HFOFSBMMZ QSPNJOFOU

UPLFOT�� :V FU BM� 	����
 FYUFOE UIJT USBOTGPSNFS NPEFM XJUI DPOWPMVUJPO MBZFST BOE BEBQU JU

UP UIF SFBEJOH DPNQSFIFOTJPO UBTL� ҲFJS NPEFM
 DBMMFE 2"/FU
 SFBDIFE UIF TUBUF PG UIF BSU

PO 42V"% BU UIF UJNF PG QVCMJDBUJPO�

��� 0UIFS /-6 5BTLT GPS &WBMVBUJOH $PNNPOTFOTF

*OGFSFODF

*O UIJT TFDUJPO
 XF XJEFO UIF GPDVT BHBJO
 NPWJOH BXBZ GSPN NBDIJOF DPNQSFIFOTJPO BOE

RVFTUJPO BOTXFSJOH BT FWBMVBUJPO NFUIPE GPS DPNNPOTFOTF SFBTPOJOH� ҲFSF IBWF CFFO

PUIFS UBTLT JO OBUVSBM MBOHVBHF VOEFSTUBOEJOH UIBU BSF VTFE UP FWBMVBUF UIF DPNNPOTFOTF

SFBTPOJOH DBQBCJMJUJFT PG B TZTUFN
 XIJDI XF XJMM CSJFGMZ JOUSPEVDF IFSF�

ҲF 30$4UPSJFT DPSQVT 	.PTUBGB[B EFI FU BM�
 ����
 JT BO FYBNQMF GPS BO BMUFSOBUJWF TUPSZ

VOEFSTUBOEJOH FWBMVBUJPO� *U DPOUBJOT ���
��� DSPXETPVSDFE OBSSBUJPOT BCPVU FWFSZEBZ

TDFOBSJPT� "MM TUPSJFT DPOTJTU PG � TFOUFODFT� .PTUBGB[B EFI FU BM� 	����
 QSPQPTF UIF 4UPSZ

$MP[F UFTU PO UIFJS EBUB TFU� ҲF MBTU TFOUFODF JT MFGU PVU
 BOE B 	OFX
 QMBVTJCMF BOE BO JN�

QMBVTJCMF FOEJOH BSF DSPXETPVSDFE JO BO BEEJUJPOBM FYQFSJNFOU� 4ZTUFNT IBWF UP EFDJEF

CFUXFFO UIF UXP FOEJOHT� ҲF BVUIPST QSPWJEF NPSF UIBO �
��� HBQ�GJMMJOH UBTLT GPS UFTU�

JOH� 'PS USBJOJOH NPEFMT
 UIF SFNBJOJOH GVMM UFYUT DBO CF VTFE
 XIJDI NFBOT UIFSF BSF OP

OFHBUJWF FYBNQMFT GPS USBJOJOH� %VF UP JUT EPNBJO BOE TFUVQ
 UIF TUPSZ DMP[F UFTU SFRVJSFT B

TZTUFN UP VTF DPNNPOTFOTF LOPXMFEHF BCPVU FWFSZEBZ TDFOBSJPT� )PXFWFS
 UIF UFYUT BSF

UPQJDBMMZ VOSFTUSJDUFE BOE WFSZ TIPSU 	J�F� NFOUJPOJOH POMZ POF PS UXP DPODSFUF FWFOUT QFS

UFYU

 XIJDI NBLFT JU EJGGJDVMU UP FWBMVBUF UIF SFMFWBODF PG TDSJQU LOPXMFEHF TQFDJGJDBMMZ� *U

IBT CFFO TIPXO UIBU TJNQMF NPEFMT UIBU KVTU VTF TUZMJTUJD GFBUVSFT PO UIF FOEJOHT
 JHOPSJOH
�4FMG BUUFOUJPO DBO UIVT CF TFFO BT B TPSU PG GJMUFS NFDIBOJTN
 UIBU TPSUT PVU UPLFOT UIBU BSF OPU JNQPSUBOU


PS TUPQ XPSET�
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UIF QSFDFEJOH TFOUFODFT
 XPSL XFMM PO UIF EBUB�

5FYU� ,BSFO XBT BTTJHOFE B SPPNNBUF IFS GJSTU ZFBS PG DPMMFHF� )FS

SPPNNBUF BTLFE IFS UP HP UP B OFBSCZ DJUZ GPS B DPODFSU� ,BSFO BHSFFE

IBQQJMZ� ҲF TIPX XBT BCTPMVUFMZ FYIJMBSBUJOH�

3JHIU &OEJOH� ,BSFO CFDBNF HPPE GSJFOET XJUI IFS SPPNNBUF�

8SPOH &OEJOH� ,BSFO IBUFE IFS SPPNNBUF�

'JHVSF ���� &YBNQMF UFYU GSBHNFOU GSPN 5SJWJB2"

'JHVSF ��� TIPXT BO FYBNQMF JUFN GSPN UIF TUPSZ DMP[F UFTU� ҲF TUPSZ UBMLT BCPVU B HJSM UIBU

BUUFOET DPMMFHF BOE WJTJUT B DPODFSU XJUI B SPPNNBUF� 5P GJOE UIF DPSSFDU FOEJOH
 B TZTUFN

TIPVME IBWF UIF SFBTPOJOH DBQBCJMJUZ UP LOPX UIBU JU JT WFSZ VOMJLFMZ UIBU ,BSFO EPFT OPU

MJLF IFS SPPNNBUF BGUFS WJTJUJOH BO ѢFYIJMBSBUJOHѣ DPODFSU XJUI IFS� " WFSZ HFOFSBM LJOE

PG DPNNPOTFOTF LOPXMFEHF JT SFRVJSFE� *G UXP QFSTPOT FYQFSJFODF TPNFUIJOH FYIJMBSBUJOH

UPHFUIFS
 JU JT QSPCBCMF UIBU UIFZ MJLF FBDI PUIFS�

48"( 	;FMMFST FU BM�
 ����
 JT B OBUVSBM MBOHVBHF JOGFSFODF DPSQVT SFRVJSJOH UIF VTF PG DPN�

NPOTFOTF LOPXMFEHF� *U DPOUBJOT ���
��� DMP[F�TUZMF NVMUJQMF DIPJDF UFTU JUFNT JO UIF GPSN

PG TIPSU WJEFP EFTDSJQUJPOT NJTTJOH UIF MBTU WFSC QISBTF� ҲF UBTL JT UP QSFEJDU UIF NJTTJOH

WFSC QISBTF GSPN B SBOHF PG QPTTJCJMJUJFT� ҲF QPTTJCMF BOTXFST DPOTJTU PG UIF PSJHJOBM WFSC

QISBTF BOE � BMUFSOBUJWF WFSC QISBTFT UIBU BSF HFOFSBUFE XJUI B MBOHVBHF NPEFM CZ NBTTJWF

PWFSTBNQMJOH BOE UIFO GJMUFSJOH UIF TBNQMFT XJUI B NFUIPE DBMMFE BEWFSTBSJBM GJMUFSJOH� ҲF

WJEFP EFTDSJQUJPOT UIBU BSF VTFE UP HFOFSBUF UIF UFTU JOTUBODFT XFSF UBLFO GSPN WJEFP DPS�

QPSB BCPVU EJGGFSFOU FWFSZEBZ BDUJWJUJFT
 UIVT UIF EPNBJO SFRVJSFT TZTUFNT UP LOPX BCPVU

FWFSZEBZ DPNNPOTFOTF LOPXMFEHF� 4JNJMBS UP $PNNPOTFOTF2"
 48"( IPXFWFS EPFT OPU

DPOUBJO SFBEJOH UFYUT
 BOE OP UFYUVBM NBUFSJBM JT VTFE BQBSU GPSN UIF DMP[F�TUZMF RVFTUJPO�

"OPUIFS FWBMVBUJPO NFUIPEPMPHZ GPS FWFSZEBZ DPNNPOTFOTF LOPXMFEHF JT UIF 8JOPHSBE

4DIFNB $IBMMFOHF 	-FWFTRVF FU BM�
 ����
� " 8JOPHSBE TDIFNB BMXBZT DPOTJTU PG B TFOUFODF

XJUI TFWFSBM EJTDPVSTF SFGFSFOUT BOE B TJOHMF CJOBSZ RVFTUJPO UIBU IBT POF PG UIF SFGFSFOUT BT

BO BOTXFS� ҲF LJOE PG DPNNPOTFOTF LOPXMFEHF UIBU JT SFRVJSFE UP BOTXFS UIF RVFTUJPO JT

VTVBMMZ TQFDJGJD UP UIF OPVOT JO RVFTUJPO
 BOE JT POMZ OFFEFE UP TVQQPSU SFGFSFOU SFTPMVUJPO

UP GJOE UIF BOTXFS� /P GVMM UFYU JT VTFE UP TVQQPSU UIF JOGFSFODF�
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5FYU� ҲF USPQIZ XPVME OPU GJU JO UIF CSPXO TVJUDBTF CFDBVTF JU XBT UPP

CJH� 8IBU XBT UPP CJH 

3JHIU "OTXFS� UIF USPQIZ

8SPOH &OEJOH� UIF TVJUDBTF

'JHVSF ���� &YBNQMF JUFN GSPN UIF 8JOPHSBE TDIFNB DIBMMFOHF

'JHVSF ��� TIPXT BO FYBNQMF JUFN GSPN UIF 8JOPHSBE TDIFNB DIBMMFOHF� ҲF UBTL JT UP GJOE

XIJDI EJTDPVSTF SFGFSFOU JT UPP CJH
 XIJDI SFRVJSFT QIZTJDBM LOPXMFEHF�

ҲF $01" DPSQVT DPOUBJOT ���� IBOEDSBGUFE TIPSU QSFNJTFT
 GPMMPXFE CZ UXP BMUFSOBUJWF

DPOUJOVBUJPOT� ҲF QSFNJTFT BOE FOEJOHT BSF CBTFE PO QFSTPOBM TUPSJFT GSPN UIF XFC BOE

SFRVJSF B TZTUFN UP IBWF DBVTBM XPSME LOPXMFEHF
 F�H� UIF GBDU UIBU MPTJOH CBMBODF PO B MBEEFS

DBVTFT GBMMJOH PGG UIF MBEEFS�

��� 4VNNBSZ

*O UIJT DIBQUFS
 XFNPUJWBUFE UIF UBTL PGNBDIJOF DPNQSFIFOTJPO GPS UIF FWBMVBUJPO PG TDSJQU

LOPXMFEHF�

8F GJSTU MPPLFE BU UIF UBTL PG TUPSZ VOEFSTUBOEJOH� 8IJMF FBSMZXPSL PO TUPSZ VOEFSTUBOEJOH

DPODFOUSBUFE PO FWBMVBUJOH TDSJQU LOPXMFEHF
 UIF EBUB BOE TZTUFNT EFWFMPQFE XFSF NFSF

EFNPOTUSBUPST BOE OPU BDUVBMMZ BQQMJDBCMF JO BO FOE�UP�FOE BQQMJDBUJPO� 3FDFOU XPSL PO

TUPSZ VOEFSTUBOEJOH IBT GPDVTFE PO PUIFS HFOSFT UIBO OBSSBUJWFT
 TVDI BT OFXT UFYUT BOE

XFC UFYUT� ҲF LJOE PG DPNNPOTFOTF LOPXMFEHF UIBU JT JOWFTUJHBUFE IFSF JT UIVT NPSF HFO�

FSBM BOE SFBDIFT GSPN LOPXMFEHF BCPVU QPMJUJDT UP QIZTJDBM LOPXMFEHF VQ UP GBDUT BCPVU UIF

XPSME�

4FDPOE
 XF QSFTFOUFE HFOFSBM UFYU�CBTFE NBDIJOF DPNQSFIFOTJPO EBUB TFUT BOE NPEFMT�

ҲJSE
 XF MPPLFE BU BMUFSOBUJWF FWBMVBUJPO UBTLT GPS DPNNPOTFOTF LOPXMFEHF SFBTPOJOH�

8IJMF UIFSF FYJTU TFWFSBM BQQSPBDIFT UP FWBMVBUF DPNNPOTFOTF JOGFSFODF JO B UFYUVBM FOUBJM�

NFOU PS DPSFGFSFOU SFTPMVUJPO UBTL
 OPOF PG UIFN FYQMJDJUMZ BEESFTTFT TDSJQU LOPXMFEHF�

5P TVNVQ
 XF GJOE UIBU SFDFOUXPSL PONBDIJOF DPNQSFIFOTJPO DPODFOUSBUFT PO B WFSZ HFO�

FSBM UZQF PG DPNNPOTFOTF LOPXMFEHF JOGFSFODFT
 PS PGUFO JT OPU GPDVTFE PO TVDI JOGFSFODFT
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BU BMM� ҲJT MFBWFT PQFO UIF JNQPSUBOU RVFTUJPO UP XIBU FYUFOU TDSJQU LOPXMFEHF JT IFMQGVM

GPS UFYU VOEFSTUBOEJOH� *O DPOUSBTU
 FBSMZ XPSL PO UIF UPQJD XBT NPSF GPDVTFE PO TDSJQUT


CVU QSPWJEFE POMZ B TNBMM OVNCFS PG EFNPOTUSBUPS DBTFT�

*O UIF OFYU DIBQUFST
 XF BUUFNQU UP DMPTF UIJT HBQ CZ QSPWJEJOH EBUB BOE NPEFMT GPS UIF GP�

DVTFE FWBMVBUJPO PG UIF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS OBUVSBM MBOHVBHF VOEFSTUBOE�

JOH� 8F QSFTFOU .$4DSJQU BOE .$4DSJQU���
 UIF GJSTU EBUBTFUT GPDVTFE PO FWBMVBUJOH UIF

DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS OBUVSBM MBOHVBHF VOEFSTUBOEJOH JO BO BDUVBM BQQMJDB�

UJPO�



$IBQUFS �

.$4DSJQU� " %BUBTFU GPS "TTFTTJOH UIF

$POUSJCVUJPO PG 4DSJQU ,OPXMFEHF GPS

.BDIJOF $PNQSFIFOTJPO

*O $IBQUFS �
 XF JOUSPEVDFE UIF NPTU DPNNPO FWBMVBUJPO UBTLT GPS TDSJQU LOPXMFEHF SFQ�

SFTFOUBUJPOT� 8IBU UIFTF FWBMVBUJPOT BMM IBWF JO DPNNPO JT UIBU UIFZ JOUSJOTJDBMMZ FWBMVBUF

UIF TDSJQU TUSVDUVSF
 XJUIPVU QSPWJOH JUT VTFGVMOFTT JO BO BQQMJDBUJPO� "T GPVOE JO $IBQUFS �


TUPSZ VOEFSTUBOEJOHXPVME CF TVDI BO BQQMJDBUJPO
 QSPWJEJOH BO JEFBM FWBMVBUJPO GPSNPEFMT

PG TDSJQU LOPXMFEHF� )PXFWFS
 UIFSF FYJTUT OP DPSQVT GPS UIF FOE�UP�FOE FWBMVBUJPO PG UIF

DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS TUPSZ VOEFSTUBOEJOH NPEFMT� *O UIJT DIBQUFS
 XF DMPTF

UIJT HBQ BOE EFTDSJCF B SFTFBSDI FGGPSU BJNFE BU BTTFTTJOH UIF VTFGVMOFTT PG TDSJQU LOPXMFEHF

GPS B OBUVSBM MBOHVBHF VOEFSTUBOEJOH BQQMJDBUJPO
 OBNFMZ NBDIJOF DPNQSFIFOTJPO� 8F JO�

USPEVDF .$4DSJQU
 B EBUBTFU UP FWBMVBUF OBUVSBM MBOHVBHF VOEFSTUBOEJOH BQQSPBDIFT XJUI

B GPDVT PO JOUFSQSFUBUJPO QSPDFTTFT SFRVJSJOH JOGFSFODF CBTFE PO TDSJQU LOPXMFEHF� 0VS

GSBNFXPSL NBLFT JU QPTTJCMF UP BTTFTT TZTUFN QFSGPSNBODF JO B NVMUJQMF�DIPJDF RVFTUJPO

BOTXFSJOH TFUUJOH
 XJUIPVU JNQPTJOH BOZ TQFDJGJD TUSVDUVSBM PS NFUIPEJDBM SFRVJSFNFOUT�

.$4DSJQU JT B DPMMFDUJPO PG 	�
 OBSSBUJWF UFYUT
 	�
 RVFTUJPOT PG WBSJPVT UZQFT SFGFSSJOH UP UIFTF

UFYUT
 BOE 	�
 QBJST PG BOTXFS DBOEJEBUFT GPS FBDI RVFTUJPO� *U DPNQSJTFT BQQSPY� �
��� UFYUT



�� .$4DSJQU� " %BUBTFU GPS "TTFTTJOH UIF $POUSJCVUJPO PG 4DSJQU ,OPXMFEHF GPS .BDIJOF
$PNQSFIFOTJPO ���

5 * XBOUFE UP QMBOU B USFF� * XFOU UP UIF IPNF BOE HBSEFO TUPSF BOE

QJDLFE B OJDF PBL� "GUFSXBSET
 * QMBOUFE JU JO NZ HBSEFO�

2� 8IBU XBT VTFE UP EJH UIF IPMF 

B� B TIPWFM C� IJT CBSF IBOET

2� 8IFO EJE IF QMBOU UIF USFF 

B� BGUFS XBUFSJOH JU C� BGUFS UBLJOH JU IPNF

'JHVSF ���� "O FYBNQMF GPS B UFYU TOJQQFU XJUI UXP SFBEJOH DPNQSFIFOTJPO RVFTUJPOT�

BOE B UPUBM PG BQQSPYJNBUFMZ ��
��� RVFTUJPOT� "OTXFSJOH B TVCTUBOUJBM TVCTFU PG RVFTUJPOT

SFRVJSFT LOPXMFEHF CFZPOE UIF GBDUT NFOUJPOFE JO UIF UFYU
 J�F� JU SFRVJSFT JOGFSFODF VTJOH

DPNNPOTFOTF LOPXMFEHF BCPVU FWFSZEBZ BDUJWJUJFT� "O FYBNQMF JT HJWFO JO 'JHVSF ���� 'PS

CPUI RVFTUJPOT
 UIF DPSSFDU DIPJDF GPS BO BOTXFS SFRVJSFT LOPXMFEHF BCPVU UIF BDUJWJUZ PG

QMBOUJOH B USFF
 XIJDI HPFT CFZPOE XIBU JT NFOUJPOFE JO UIF UFYU� 5FYUT
 RVFTUJPOT
 BOE BO�

TXFST XFSF PCUBJOFE UISPVHI DSPXETPVSDJOH� *O PSEFS UP FOTVSF IJHI RVBMJUZ
 XF WBMJEBUFE

BOE GJMUFSFE UIF EBUBTFU� %VF UP PVS EFTJHO PG UIF EBUB BDRVJTJUJPO QSPDFTT
 XF FOEFE VQ XJUI

B TVCTUBOUJBM TVCTFU PG RVFTUJPOT UIBU SFRVJSF DPNNPOTFOTF JOGFSFODF 	�����
�

ҲF DPSQVT XBT VTFE BT B CBTJT GPS B TIBSFE UBTL PO NBDIJOF DPNQSFIFOTJPO VTJOH DPN�

NPOTFOTF LOPXMFEHF
 UIBU XBT DP�PSHBOJ[FE BU 4FN&WBM ���� CZ UIF BVUIPS PG UIJT EJTTFS�

UBUJPO� 1BSUJDJQBOUT PG UIF UBTL XFSF FYQMJDJUMZ FODPVSBHFE UP VTF DPNNPOTFOTF LOPXMFEHF

SFTPVSDFT JO BEEJUJPO UP UIF USBJOJOH EBUB� 8F QSPWJEFE TDSJQU EBUB DPMMFDUJPOT 	%F4DSJQU BOE

0.$4

 CVU BMTP FYQMJDJUMZ QPJOUFE UP PUIFS TDSJQU SFQSFTFOUBUJPOT BOE EBUB TFUT
 TVDI BT OBS�

SBUJWF DIBJOT PS FWFOU FNCFEEJOHT 	.PEJ BOE 5JUPW
 ����
� ҲF TZTUFNT UIBU QBSUJDJQBUFE JO

UIF TIBSFE UBTL BSF QSFTFOUFE BOE EJTDVTTFE JO $IBQUFS ��

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ 8F GJSTU QSFTFOU B TFSJFT PG QJMPU TUVEJFT UIBU XF DPOEVDUFE JO PSEFS UP DPMMFDU DPN�

NPOTFOTF JOGFSFODF RVFTUJPOT 	4FDUJPO ���
�

ѧ *O 4FDUJPO ���
 XF EJTDVTT UIF EBUB DPMMFDUJPO PG UIF UISFF NBJO DPNQPOFOUT SFRVJSFE

GPS B NBDIJOF DPNQSFIFOTJPO EBUB TFU� 2VFTUJPOT
 UFYUT BOE BOTXFST� ҲF EBUB XFSF

DPMMFDUFE WJB DSPXETPVSDJOH PO "NB[PO .FDIBOJDBM 5VSL� 	IFODFGPSUI .5VSL
�
�XXX�NUVSL�DPN

www.mturk.com
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ѧ 8F QSPWJEF B UIPSPVHI BOBMZTJT PG.$4DSJQU BOE HJWF WBSJPVT TUBUJTUJDT JO 4FDUJPO ����

��� 1JMPU 4UVEZ

"T B TUBSUJOH QPJOU GPS PVS QJMPUT
 XF NBEF VTF PG UFYUT GSPN *O4DSJQU
 XIJDI QSPWJEFT TUP�

SJFT DFOUFSFE BSPVOE FWFSZEBZ TJUVBUJPOT 	TFF 4FDUJPO �����
� 8F DPOEVDUFE UISFF EJGGFSFOU

QJMPU TUVEJFT UP EFUFSNJOF UIF CFTU XBZ PG DPMMFDUJOH RVFTUJPOT UIBU SFRVJSF JOGFSFODF PWFS

DPNNPOTFOTF LOPXMFEHF�

ҲF NPTU JOUVJUJWF XBZ PG DPMMFDUJOH SFBEJOH DPNQSFIFOTJPO RVFTUJPOT JT UP TIPX UFYUT UP

XPSLFST BOE MFU UIFN GPSNVMBUF RVFTUJPOT BOE BOTXFST PO UIF UFYUT
 XIJDI JT XIBU XF USJFE

JOUFSOBMMZ JO B GJSTU QJMPU� 4JODF PVS GPDVT JT UP QSPWJEF BO FWBMVBUJPO GSBNFXPSL GPS JOGFSFODF

PWFS DPNNPOTFOTF LOPXMFEHF
 XF NBOVBMMZ BTTFTTFE UIF OVNCFS PG RVFTUJPOT UIBU JOEFFE

SFRVJSF DPNNPO TFOTF LOPXMFEHF� 8F GPVOE UPP NBOZ RVFTUJPOT BOE BOTXFST DPMMFDUFE JO

UIJT NBOOFS UP CF MFYJDBMMZ DMPTF UP UIF UFYU�

*O B TFDPOE QJMPU
 XF JOWFTUJHBUFE UIF PQUJPO UP UBLF UIF RVFTUJPOT DPMMFDUFE GPS POF UFYU BOE

TIPX UIFN BT RVFTUJPOT GPS BOPUIFS UFYU PG UIF TBNF TDFOBSJP� 8IJMF UIJT NFUIPE SFTVMUFE JO

B MBSHFS OVNCFS PG RVFTUJPOT UIBU SFRVJSFE JOGFSFODF
 XF GPVOE UIBU UIFNBKPSJUZ PG RVFTUJPOT

NBEF OP TFOTF BU BMM XIFO QBJSFE XJUI BOPUIFS UFYU� .BOZ RVFTUJPOT XFSF TQFDJGJD UP B UFYU

	BOE OPU UP B TDFOBSJP

 SFRVJSJOH EFUBJMT UIBU DPVME OPU CF BOTXFSFE GSPN PUIFS UFYUT�

4JODF UIF UXPQSFWJPVT QJMPU TFUVQT SFTVMUFE JO RVFTUJPOT UIBU DFOUFSFE BSPVOE UIF UFYUT UIFN�

TFMWFT
 XF EFDJEFE PO B UIJSE QJMPU BOE OPU UP TIPX XPSLFST BOZ TQFDJGJD UFYUT BU BMM� *OTUFBE


XF BTLFE GPS RVFTUJPOT UIBU DFOUFSFE BSPVOE B TQFDJGJD TDSJQU TDFOBSJP 	F�H� ӢӞӱӦӫӤ Ӧӫ Ӟ

ӯӢӰӱӞӲӯӞӫӱ
� 8F GPVOE UIJT NPEF PG DPMMFDUJPO UP SFTVMU JO RVFTUJPOT UIBU IBWF UIF SJHIU

MFWFM PG TQFDJGJDJUZ GPS PVS QVSQPTFT� OBNFMZ
 RVFTUJPOT UIBU BSF SFMBUFE UP B TDFOBSJP BOE

UIBU DBO CF BOTXFSFE GSPN EJGGFSFOU UFYUT 	BCPVU UIBU TDFOBSJP

 CVU GPS XIJDI B UFYU EPFT

OPU OFFE UP QSPWJEF UIF BOTXFS FYQMJDJUMZ�

ҲF OFYU TFDUJPO XJMM EFTDSJCF UIF NPEF PG DPMMFDUJPO DIPTFO GPS UIF GJOBM EBUBTFU
 CBTFE PO

UIF UIJSE QJMPU
 JO NPSF EFUBJM�
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��� %BUB $PMMFDUJPO

����� 4DFOBSJP 4FMFDUJPO

"T NFOUJPOFE JO UIF QSFWJPVT TFDUJPO
 XF EFDJEFE UP CBTF UIF RVFTUJPO DPMMFDUJPO PO TDSJQU

TDFOBSJPT SBUIFS UIBO TQFDJGJD UFYUT� "T B TUBSUJOH QPJOU GPS PVS EBUB DPMMFDUJPO
 XF VTF TDF�

OBSJPT GSPN UISFF TDSJQU EBUB DPMMFDUJPOT 	3FHOFSJ FU BM�
 ����� 4JOHI FU BM�
 ����� 8BO[BSF

FU BM�
 ����
� 5PHFUIFS
 UIFTF SFTPVSDFT DPOUBJO NPSF UIBO ��� TDFOBSJPT� 5P NBLF TVSF UIBU

TDFOBSJPT IBWF EJGGFSFOU DPNQMFYJUZ BOE DPOUFOU
 XF TFMFDUFE �� PG UIFN BOE DBNF VQ XJUI

�� OFX TDFOBSJPT� 5PHFUIFS XJUI UIF �� TDFOBSJPT GSPN *O4DSJQU
 XF FOEFE VQ XJUI B UPUBM

PG ��� TDFOBSJPT�

����� 5FYUT

'PS UIF DPMMFDUJPO PG UFYUT
 XF GPMMPXFE UIF DPMMFDUJPO QSPDFTT PG *O4DSJQU
 XIFSF XPSLFST

XFSF BTLFE UP XSJUF B TUPSZ BCPVU B HJWFO BDUJWJUZ ѢBT JG FYQMBJOJOH JU UP B DIJMEѣ� ҲJT SFTVMUT

JO FMBCPSBUF BOE FYQMJDJU UFYUT UIBU BSF DFOUFSFE BSPVOE B TJOHMF TDFOBSJP� $POTFRVFOUMZ


UIF UFYUT BSF TZOUBDUJDBMMZ TJNQMF
 GBDJMJUBUJOH NBDIJOF DPNQSFIFOTJPO NPEFMT UP GPDVT PO

TFNBOUJD DIBMMFOHFT BOE JOGFSFODF� 8F DPMMFDUFE �� UFYUT GPS FBDI TDFOBSJP� &BDI QBSUJDJQBOU

XBT BMMPXFE UP XSJUF POMZ POF TUPSZ QFS TDFOBSJP
 CVU DPVME XPSL PO BT NBOZ TDFOBSJPT BT

UIFZ MJLFE� 'PS FBDI PG UIF �� TDFOBSJPT GSPN *O4DSJQU
 XF SBOEPNMZ TFMFDUFE �� FYJTUJOH

UFYUT GSPN UIBU SFTPVSDF�

����� 2VFTUJPOT

'PS DPMMFDUJOH RVFTUJPOT
 XPSLFST XFSF JOTUSVDUFE UP ѢJNBHJOF UIFZ UPME B TUPSZ BCPVU B DFS�

UBJO TDFOBSJP UP B DIJME BOE XBOU UP UFTU JG UIF DIJME VOEFSTUPPE FWFSZUIJOH DPSSFDUMZѣ� ҲJT

JOTUSVDUJPO FOTVSFE UIBU RVFTUJPOT BSF MJOHVJTUJDBMMZ TJNQMF
 FMBCPSBUF BOE FYQMJDJU� 8PSL�

FST XFSF BTLFE UP GPSNVMBUF RVFTUJPOT BCPVU EFUBJMT PG TVDI B TJUVBUJPO
 J�F� JOEFQFOEFOU PG B

DPODSFUF OBSSBUJWF� ҲJT SFTVMUFE JO RVFTUJPOT
 XIFSF UIF BOTXFS JT OPU MJUFSBMMZ NFOUJPOFE

JO UIF UFYU�
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5P DPWFS B CSPBE SBOHF PG RVFTUJPO UZQFT
 XF BTLFE QBSUJDJQBOUT UP XSJUF � UFNQPSBM RVFT�

UJPOT 	BTLJOH BCPVU UJNF QPJOUT BOE FWFOU PSEFS

 � DPOUFOU RVFTUJPOT 	BTLJOH BCPVU QFSTPOT

PS EFUBJMT JO UIF TDFOBSJP
 BOE � SFBTPOJOH RVFTUJPOT 	BTLJOH IPX PS XIZ TPNFUIJOH IBQ�

QFOFE
� ҲFZ XFSF BMTP BTLFE UP GPSNVMBUF � GSFF RVFTUJPOT
 XIJDI SFTVMUFE JO B UPUBM PG ��

RVFTUJPOT� "TLJOH FBDI XPSLFS GPS B IJHI OVNCFS PG RVFTUJPOT FOGPSDFE UIBU NPSF DSFBUJWF

RVFTUJPOT XFSF GPSNVMBUFE
 XIJDI HP CFZPOE PCWJPVT RVFTUJPOT GPS B TDFOBSJP�

4JODF QBSUJDJQBOUT XFSF OPU TIPXO B DPODSFUF TUPSZ
 XF BTLFE UIFN UP VTF UIF OFVUSBM QSP�

OPVO ѢUIFZѣ UP BEESFTT UIF QSPUBHPOJTU PG UIF TUPSZ� 8F QFSNJUUFE QBSUJDJQBOUT UP XPSL PO

BT NBOZ TDFOBSJPT BT EFTJSFE BOE XF DPMMFDUFE RVFTUJPOT GSPN �� QBSUJDJQBOUT QFS TDFOBSJP�

����� "OTXFST

0VS NPEF PG RVFTUJPO DPMMFDUJPO SFTVMUT JO RVFTUJPOT UIBU BSF OPU BTTPDJBUFE XJUI TQFDJGJD

UFYUT� 'PS FBDI UFYU
 XF DPMMFDUFE BOTXFST GPS �� RVFTUJPOT UIBU XFSF SBOEPNMZ TFMFDUFE

GSPN UIF TBNF TDFOBSJP� 4JODF RVFTUJPOT BOE UFYUT XFSF DPMMFDUFE JOEFQFOEFOUMZ
 BOTXFSJOH

B SBOEPN RVFTUJPO JT OPU BMXBZT QPTTJCMF GPS B HJWFO UFYU� ҲFSFGPSF
 XF DBSSJFE PVU BOTXFS

DPMMFDUJPO JO UXP TUFQT� *O UIF GJSTU TUFQ
 XF BTLFE QBSUJDJQBOUT UP BTTJHO B DBUFHPSZ UP FBDI

UFYUќRVFTUJPO QBJS�

8FEJTUJOHVJTI UXP DBUFHPSJFT PG BOTXFSBCMF RVFTUJPOT� ҲF DBUFHPSZ UFYU�CBTFEXBT BTTJHOFE

UP RVFTUJPOT UIBU DBO CF BOTXFSFE GSPN UIF UFYU EJSFDUMZ� *G UIF BOTXFS DPVME POMZ CF JOGFSSFE

CZ VTJOH DPNNPOTFOTF LOPXMFEHF
 UIF DBUFHPSZ TDSJQU�CBTFE XBT BTTJHOFE� .BLJOH UIJT EJT�

UJODUJPO JT JOUFSFTUJOH GPS FWBMVBUJPO QVSQPTFT
 TJODF JU FOBCMFT VT UP FTUJNBUF UIF OVNCFS PG

DPNNPOTFOTF JOGFSFODF RVFTUJPOT� 'PS RVFTUJPOT UIBU EJE OPU NBLF TFOTF BU BMM HJWFO B UFYU


VOGJUUJOH XBT BTTJHOFE� *G B RVFTUJPO NBEF TFOTF GPS B UFYU
 CVU JU XBT JNQPTTJCMF UP GJOE BO

BOTXFS
 UIF MBCFM VOLOPXO XBT VTFE�

*O B TFDPOE TUFQ
 XF BTLFE QBSUJDJQBOUT UP GPSNVMBUF B QMBVTJCMF DPSSFDU BOE B QMBVTJCMF JO�

DPSSFDU BOTXFS DBOEJEBUF UP BOTXFSBCMF RVFTUJPOT 	UFYU�CBTFE PS TDSJQU�CBTFE
� 5P MFWFM PVU

UIF FGGPSU CFUXFFO BOTXFSBCMF BOE OPO�BOTXFSBCMF RVFTUJPOT
 QBSUJDJQBOUT IBE UP XSJUF B

OFX RVFTUJPO XIFO TFMFDUJOH VOLOPXO PS VOGJUUJOH�

*O PSEFS UP HFU SFMJBCMF KVEHNFOUT BCPVU XIFUIFS PS OPU B RVFTUJPO DBO CF BOTXFSFE
 XF

DPMMFDUFE EBUB GSPN � QBSUJDJQBOUT GPS FBDI RVFTUJPO BOE EFDJEFE PO UIF GJOBM DBUFHPSZ WJB
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NBKPSJUZ WPUF 	BU MFBTU � PVU PG �
� $POTFRVFOUMZ
 GPS FBDI RVFTUJPO XJUI B NBKPSJUZ WPUF PO

FJUIFS UFYU�CBTFE PS TDSJQU�CBTFE
 UIFSF BSF � UP � DPSSFDU BOE JODPSSFDU BOTXFS DBOEJEBUFT
 POF

GSPN FBDI QBSUJDJQBOU XIP BHSFFE PO UIF DBUFHPSZ� 2VFTUJPOT XJUIPVU B DMFBS NBKPSJUZ WPUF

PS XJUI UJFT XFSF OPU JODMVEFE JO UIF EBUBTFU�

����� %BUB 1PTU�1SPDFTTJOH

8F QFSGPSNFE GPVS QPTU�QSPDFTTJOH TUFQT PO UIF DPMMFDUFE EBUB�

ѧ 8F NBOVBMMZ GJMUFSFE PVU UFYUT UIBU XFSF JOTUSVDUJPOBM SBUIFS UIBO OBSSBUJWF�

ѧ "MM UFYUT
 RVFTUJPOT BOE BOTXFST XFSF TQFMMDIFDLFE CZ SVOOJOH B4QFMM� BOE NBOVBMMZ

JOTQFDUJOH BMM DPSSFDUJPOT QSPQPTFE CZ UIF TQFMMDIFDLFS�

ѧ 8F GPVOE UIBU TPNF QBSUJDJQBOUT EJE OPU VTF ѢUIFZѣ XIFO SFGFSSJOH UP UIF QSPUBHPOJTU�

8F JEFOUJGJFE Ѣ*ѣ
 ѢZPVѣ
 ѢIFѣ
 ѢTIFѣ
 ѢNZѣ
 ѢZPVSѣ
 ѢIJTѣ
 ѢIFSѣ BOE ѢUIF QFSTPOѣ BT NPTU

DPNNPO BMUFSOBUJWFT BOE SFQMBDFE FBDI BQQFBSBODF NBOVBMMZ XJUI ѢUIFZѣ PS ѢUIFJSѣ


JG BQQSPQSJBUF�

ѧ 8FNBOVBMMZ GJMUFSFE PVU JOWBMJE RVFTUJPOT
 F�H� RVFTUJPOT UIBU BSF TVHHFTUJWF 	Ѣ4IPVME

ZPV BTL BO BEVMU CFGPSF VTJOH B LOJGF ѣ
 PS UIBU BTL GPS UIF QFSTPOBM PQJOJPO PG UIF

SFBEFS 	Ѣ%P ZPV UIJOL HPJOH UP UIF NVTFVN XBT B HPPE JEFB ѣ
�

����� "OTXFS 4FMFDUJPO BOE 7BMJEBUJPO

8FGJOBMJ[FE UIF EBUBTFU CZ TFMFDUJOH POF DPSSFDU BOEPOF JODPSSFDU BOTXFS GPS FBDIRVFTUJPOќ

UFYU QBJS� 5P JODSFBTF UIF QSPQPSUJPO PG OPO�USJWJBM JOGFSFODF DBTFT
 XF DIPTF UIF DBOEJEBUF

XJUI UIF MPXFTU MFYJDBM PWFSMBQ XJUI UIF UFYU GSPN UIF TFU PG DPSSFDU BOTXFS DBOEJEBUFT BT DPS�

SFDU BOTXFS� 6TJOH UIJT QSJODJQMF BMTP GPS JODPSSFDU BOTXFST MFBET UP QSPCMFNT� 8F GPVOE

UIBU NBOZ JODPSSFDU DBOEJEBUFT XFSF OPU QMBVTJCMF BOTXFST UP B HJWFO RVFTUJPO� *OTUFBE

PG TFMFDUJOH B DBOEJEBUF CBTFE PO PWFSMBQ
 XF IFODF EFDJEFE UP SFMZ PO NBKPSJUZ WPUF BOE

TFMFDUFE UIF DBOEJEBUF GSPN UIF TFU PG JODPSSFDU BOTXFST UIBU XBT NPTU PGUFO NFOUJPOFE�
�IUUQ���BTQFMM�OFU�

http://aspell.net/
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'PS UIJT TUFQ
 XF OPSNBMJ[FE FBDI DBOEJEBUF CZ MPXFSDBTJOH
 EFMFUJOH QVODUVBUJPO BOE TUPQ

XPSET 	BSUJDMFT
 BOE
 UP BOE PS

 BOE USBOTGPSNJOH BMM OVNCFSXPSET JOUP EJHJUT
 VTJOH UFYU�OVN��

8F NFSHFE BMM BOTXFST UIBU XFSF TUSJOH�JEFOUJDBM
 DPOUBJOFE BOPUIFS BOTXFS
 PS IBE B -FW�

FOTIUFJO EJTUBODF 	-FWFOTIUFJO
 ����
 PG � PS MFTT UP BOPUIFS BOTXFS� ҲF ѢNPTU GSFRVFOU

BOTXFSѣ XBT UIFO TFMFDUFE CBTFE PO IPX NBOZ PUIFS BOTXFST JU XBT NFSHFE XJUI� 0OMZ JG

UIFSF XBT OP NBKPSJUZ
 XF TFMFDUFE UIF DBOEJEBUF XJUI UIF IJHIFTU PWFSMBQ XJUI UIF UFYU BT B

GBMMCBDL�

%VF UP BOOPUBUJPO NJTUBLFT
 XF GPVOE B TNBMM OVNCFS PG DIPTFO DPSSFDU BOE JODPSSFDU BO�

TXFST UP CF JOBQQSPQSJBUF
 UIBU JT
 TPNF ѢDPSSFDUѣ BOTXFST XFSF BDUVBMMZ JODPSSFDU BOE WJDF

WFSTB� ҲFSFGPSF
 XF NBOVBMMZ WBMJEBUFE UIF DPNQMFUF EBUBTFU JO B GJOBM TUFQ� 8F BTLFE BO�

OPUBUPST UP SFBE BMM UFYUT
 RVFTUJPOT
 BOE BOTXFST
 BOE UP NBSL GPS FBDI RVFTUJPO XIFUIFS

UIF DPSSFDU BOE JODPSSFDU BOTXFST XFSF BQQSPQSJBUF� *G BO BOTXFS XBT JOBQQSPQSJBUF PS

DPOUBJOFE BOZ FSSPST
 UIFZ TFMFDUFE B EJGGFSFOU BOTXFS GSPN UIF TFU PG DPMMFDUFE DBOEJEBUFT�

'PS BQQSPYJNBUFMZ ����� PG UIF RVFTUJPOT
 BU MFBTU POF BOTXFS XBT SFQMBDFE� ��� RVFTUJPOT

	BQQSPY� ��
 XFSF FYDMVEFE GSPN UIF EBUBTFU CFDBVTF OP BQQSPQSJBUF DPSSFDU PS JODPSSFDU

BOTXFS DPVME CF GPVOE�

��� %BUB 4UBUJTUJDT BOE "OBMZTJT

'PS BMM FYQFSJNFOUT
 XF BENJUUFE POMZ FYQFSJFODFE .5VSL XPSLFST XIP BSF CBTFE JO UIF

64� 0OF )*5� DPOTJTUFE PG XSJUJOH POF UFYU GPS UIF UFYU DPMMFDUJPO
 GPSNVMBUJOH �� RVFTUJPOT

GPS UIF RVFTUJPO DPMMFDUJPO
 PS GJOEJOH �� QBJST PG BOTXFST GPS UIF BOTXFS DPMMFDUJPO� 8F

QBJE ����� QFS )*5 GPS UIF UFYU BOE RVFTUJPO DPMMFDUJPO
 BOE ����� QFS )*5 GPS UIF BOTXFS

DPMMFDUJPO�

.PSF UIBO �
��� UFYUT XFSF QBJSFE XJUI �� RVFTUJPOT FBDI
 SFTVMUJOH JO B UPUBM OVNCFS PG

BQQSPY� ��
��� BOOPUBUFE RVFTUJPOT� 'PS ��� PG UIF RVFTUJPOT
 UIF XPSLFST EJE OPU BHSFF PO

POF PG UIF � DBUFHPSJFT XJUI B � PVU PG � NBKPSJUZ
 TP XF EJE OPU JODMVEF UIFTF RVFTUJPOT JO

PVS EBUBTFU�

ҲF EJTUSJCVUJPO PG DBUFHPSZ MBCFMT PO UIF SFNBJOJOH ��� JT TIPXO JO 5BCMF ���� ��
���
�IUUQT���HJUIVC�DPN�HIFXHJMM�UFYU�OVN
�" )VNBO *OUFMMJHFODF 5BTL 	)*5
 JT POF TJOHMF FYQFSJNFOUBM JUFN JO .5VSL�

https://github.com/ghewgill/text2num
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BOTXFSBCMF OPU BOTXFSBCMF

UFYU�CBTFE TDSJQU�CBTFE VOLOPXO VOGJUUJOH

��
��� �
��� �
��� �
���

��
��� ��
���

5BCMF ���� %JTUSJCVUJPO PG RVFTUJPO DBUFHPSJFT

how many/much
4 %

how long/often
5 %

when 
6 %

how
7 %

where 
9 %

why 
12 %

who/whose
12 %

what/which
14 %

Rest
2 %

y/n 
29 %

'JHVSF ���� %JTUSJCVUJPO PG RVFTUJPO UZQFT JO UIF EBUB�

	���
 RVFTUJPOT DPVME CF BOTXFSFE� 0VU PG UIF BOTXFSBCMF RVFTUJPOT
 ��
��� DPVME CF BO�

TXFSFE GSPN UIF UFYU EJSFDUMZ 	UFYU�CBTFE
 BOE �
��� RVFTUJPOT SFRVJSFE UIF VTF PG DPNNPO�

TFOTF LOPXMFEHF 	TDSJQU�CBTFE
� "GUFS SFNPWJOH ��� RVFTUJPOT EVSJOH UIF WBMJEBUJPO
 UIF GJ�

OBM EBUBTFU DPNQSJTFT ��
��� RVFTUJPOT
 �
��� PG XIJDI SFRVJSF DPNNPOTFOTF LOPXMFEHF

	J�F� �����
� ҲJT SBUJP XBT NBOVBMMZ WFSJGJFE CBTFE PO B SBOEPN TBNQMF PG RVFTUJPOT�

8F TQMJU UIF EBUBTFU JOUP USBJOJOH 	�
��� RVFTUJPOT PO �
��� UFYUT

 EFWFMPQNFOU 	�
��� RVFT�

UJPOT PO ��� UFYUT

 BOE UFTU TFU 	�
��� RVFTUJPOT PO ��� UFYUT
� &BDI UFYU BQQFBST POMZ JO POF

PG UIF UISFF TFUT� ҲF DPNQMFUF TFU PG UFYUT GPS � TDFOBSJPT XBT IFME PVU GPS UIF UFTU TFU�

ҲF BWFSBHF UFYU
 RVFTUJPO
 BOE BOTXFS MFOHUI JT ����� XPSET
 ��� XPSET
 BOE ��� XPSET


SFTQFDUJWFMZ� 0O BWFSBHF
 UIFSF BSF ��� RVFTUJPOT QFS UFYU�

'JHVSF ��� TIPXT UIF EJTUSJCVUJPO PG RVFTUJPO UZQFT JO UIF EBUBTFU
 XIJDI XF JEFOUJGJFE VTJOH

TJNQMF IFVSJTUJDT CBTFE PO UIF GJSTU XPSET PG B RVFTUJPO� :FT�OP RVFTUJPOT XFSF JEFOUJGJFE BT
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5 *U XBT UJNF UP QSFQBSF GPS UIF QJDOJD UIBU XF IBE QMBOT GPS UIF MBTU DPVQMF

XFFLT� ѩ* OFFEFE UP TFU VQ UIF DPPMFS
 XIJDI JODMVEFE CPUUMFT PG XBUFS


TPEB BOE KVJDF UP LFFQ FWFSZPOF IZESBUFE� ҲFO * OFFEFE UP FOTVSF UIBU

XF IBE BMM UIF GPPE XF JOUFOEFE UP CSJOH PS DPPL� 4P BU IPNF
 * QSFQBSFE

CBLFE CFBOT
 HSFFO CFBOT BOE NBDBSPOJ BOE DIFFTF� ѩ#VU JO B DPPMFS
 *

QBDLFE DIJDLFO
 IPUEPHT
 IBNCVSHFST BOE SPUT UIBU XFSF UP CF DPPLFE

PO UIF HSJMM PODF XF XFSF BU UIF QJDOJD MPDBUJPO�

2� 8IBU EJE UIFZ CSJOH UP ESJOL 

B� 8BUFS
 TPEB BOE KVJDF� C� 8BUFS
 XJOF DPPMFST BOE TQPSUT

ESJOLT�

2� 8IBU UZQF PG GPPE EJE UIFZ QBDL 

B� .FBU
 ESJOLT BOE TJEF EJTIFT� C� 1BTUB TBMBE POMZ�

'JHVSF ���� "O FYBNQMF UFYU XJUI � RVFTUJPOT GSPN .$4DSJQU

RVFTUJPOT TUBSUJOHXJUI BO BVYJMJBSZ PSNPEBM WFSC
 BMM PUIFS RVFTUJPO UZQFTXFSF EFUFSNJOFE

CBTFE PO UIF RVFTUJPO XPSE�

8F GPVOE UIBU ��� PG BMM RVFTUJPOT BSF ZFT�OP RVFTUJPOT� 2VFTUJPOT BCPVU EFUBJMT PG B TJUV�

BUJPO 	TVDI BT XIBU� XIJDI BOE XIP
 GPSN UIF TFDPOE NPTU GSFRVFOU RVFTUJPO DBUFHPSZ� 5FN�

QPSBM RVFTUJPOT 	XIFO BOE IPX MPOH�PGUFO
 GPSN BQQSPY� ��� PG BMM RVFTUJPOT� 8F MFBWF B NPSF

EFUBJMFE BOBMZTJT PG RVFTUJPO UZQFT GPS GVUVSF XPSL�

"T DBO CF TFFO GSPN UIF EBUB TUBUJTUJDT
 PVS NPEF PG DPMMFDUJPO MFBET UP B TVCTUBOUJBM QSPQPS�

UJPO PG RVFTUJPOT UIBU SFRVJSF JOGFSFODF VTJOH DPNNPOTFOTF LOPXMFEHF� 4UJMM
 UIF EBUBTFU

DPOUBJOT B MBSHF OVNCFS PG RVFTUJPOT JO XIJDI UIF BOTXFS JT FYQMJDJUMZ DPOUBJOFE PS JNQMJFE

CZ UIF UFYU� 'JHVSF ��� TIPXT QBTTBHFT GSPN BO FYBNQMF UFYU PG UIF EBUBTFU UPHFUIFS XJUI

UXP TVDI RVFTUJPOT� 'PS RVFTUJPO 2�
 UIF BOTXFS JT HJWFO MJUFSBMMZ JO UIF UFYU� "OTXFSJOH

RVFTUJPO 2� JT OPU BT TJNQMF� JU DBO CF TPMWFE
 IPXFWFS
 WJB TUBOEBSE TFNBOUJD SFMBUFEOFTT

JOGPSNBUJPO 	DIJDLFO BOE IPUEPHT BSF NFBU� XBUFS
 TPEB BOE KVJDF BSF ESJOLT
�

ҲF GPMMPXJOH DBTFT SFRVJSF DPNNPOTFOTF JOGFSFODF UP CF EFDJEFE� *O BMM UIFTF DBTFT
 UIF



�� .$4DSJQU� " %BUBTFU GPS "TTFTTJOH UIF $POUSJCVUJPO PG 4DSJQU ,OPXMFEHF GPS .BDIJOF
$PNQSFIFOTJPO ���

BOTXFST BSF OPU PWFSUMZ DPOUBJOFE OPS FBTJMZ EFSJWBCMF GSPN UIF SFTQFDUJWF UFYUT� 8F EP OPU

TIPX UIF GVMM UFYUT
 CVU POMZ UIF TDFOBSJP OBNFT GPS FBDI RVFTUJPO�

	��
 ӟӬӯӯӬӴӦӫӤ Ӟ ӟӬӬӨ ӣӯӬӪ ӱӥӢ өӦӟӯӞӯӶ

%JE UIFZ IBWF UP QBZ BOZUIJOH UP CPSSPX UIF CPPL 

B� ZFT

C� OP

	��
 ӠӥӞӫӤӦӫӤ Ӟ ӟӞӟӶ ӡӦӞӭӢӯ

%JE UIFZ UISPX BXBZ UIF PME EJBQFS 

B� :FT
 UIFZ QVU JU JOUP UIF CJO�

C� /P
 UIFZ LFQU JU GPS B XIJMF�

	��
 ӠөӢӞӫӦӫӤ ӱӥӢ ӱӞӟөӢ

8IFO EJE UIFZ DMFBO UIF UBCMF 

B� "GUFS B NFBM

C� #FGPSF UIFZ BUF

	��
 ӭӯӢӭӞӯӦӫӤ Ӟ ӭӦӠӫӦӠ

8IP JT QBDLJOH UIF QJDOJD 

B� UIF DIJMESFO

C� UIF QBSFOUT

	��
 ӱӞӨӦӫӤ Ӟ ӰӥӬӴӢӯ

)PX MPOH EJE UIF TIPXFS UBLF 

B� B GFX IPVST

C� B GFX NJOVUFT

&YBNQMF �� SFGFST UP B MJCSBSZ TFUUJOH� 4DSJQU LOPXMFEHF IFMQT JO BTTFTTJOH UIBU VTVBMMZ
 ӭӞӶ

JT OPU BO FWFOU XIFO CPSSPXJOH B CPPL
 XIJDI BOTXFST UIF RVFTUJPO� 4JNJMBSMZ
 FWFOU JOGPS�

NBUJPO IFMQT JO BOTXFSJOH UIF RVFTUJPOT JO &YBNQMFT �� BOE ��� *O &YBNQMF ��
 LOPXMFEHF

BCPVU UIF UZQJDBM SPMF PG QBSFOUT JO UIF QSFQBSBUJPO PG B QJDOJD XJMM FOBCMF B QMBVTJCJMJUZ EF�

DJTJPO� 4JNJMBSMZ
 JO &YBNQMF ��
 JU JT DPNNPOTFOTF LOPXMFEHF UIBU TIPXFST VTVBMMZ UBLF B

GFX NJOVUFT SBUIFS UIBO IPVST�



�� .$4DSJQU� " %BUBTFU GPS "TTFTTJOH UIF $POUSJCVUJPO PG 4DSJQU ,OPXMFEHF GPS .BDIJOF
$PNQSFIFOTJPO ���

	��
 ӪӞӨӦӫӤ ӟӯӢӞӨӣӞӰӱ

8IBU UJNF PG UIF EBZ JT CSFBLGBTU FBUFO 

B� BU OJHIU

C� JO UIF NPSOJOH

ҲFSF BSF BMTP DBTFT JO XIJDI UIF BOTXFS DBO CF JOGFSSFE GSPN UIF UFYU
 CVU XIFSF DPNNPO�

TFOTF LOPXMFEHF JT TUJMM CFOFGJDJBM� ҲF UFYU GPS FYBNQMF �� EPFT OPU DPOUBJO UIF JOGPSNBUJPO

UIBU CSFBLGBTU JT FBUFO JO UIF NPSOJOH
 CVU JU DPVME TUJMM CF JOGFSSFE GSPN NBOZ QPJOUFST JO

UIF UFYU 	F�H� QISBTFT TVDI BT * XPLF VQ

 PS GSPN DPNNPOTFOTF LOPXMFEHF�

ҲFTF GFX FYBNQMFT JMMVTUSBUF UIBU PVS EBUBTFU DPWFST RVFTUJPOT XJUI B XJEF TQFDUSVN PG

EJGGJDVMUZ
 GSPN SBUIFS TJNQMF RVFTUJPOT UIBU DBO CF BOTXFSFE GSPN UIF UFYU UP DIBMMFOHJOH

JOGFSFODF QSPCMFNT�

��� $PODMVTJPO

*O UIJT DIBQUFS
 XF QSFTFOUFE .$4DSJQU
 UIF GJSTU DPSQVT GPS BO FOE�UP�FOE FWBMVBUJPO PG

TDSJQU LOPXMFEHF� .$4DSJQU NBLFT JU QPTTJCMF UP FWBMVBUF TDSJQU LOPXMFEHF SFQSFTFOUBUJPOT

JO B OBUVSBMJTUJD BQQMJDBUJPO
 XIJDI JT BO BEWBOUBHF BT DPNQBSFE UP UIF JOUSJOTJD TDSJQU LOPXM�

FEHF FWBMVBUJPOT DPOEVDUFE JO QSJPS XPSL�

ҲF UFYUT UIBU BSF VTFE GPS UIF DPSQVT BSF OBSSBUJPOT BCPVU ��� FWFSZEBZ TDFOBSJPT� 2VFT�

UJPOT GPS UIF EBUB TFU XFSF DPMMFDUFE CBTFE PO TDSJQU TDFOBSJPT
 SBUIFS UIBO JOEJWJEVBM UFYUT


XIJDI SFTVMUFE JO RVFTUJPO � BOTXFS QBJST UIBU FYQMJDJUMZ SFRVJSF SFBTPOJOH PWFS TDSJQU LOPXM�

FEHF� 1SFWJPVT FWBMVBUJPO UBTLT XFSF NPSF GPDVTFE PO UFYU�CBTFE JOGFSFODFT
 PS PO NPSF

HFOFSBM DPNNPOTFOTF LOPXMFEHF� 0VS EBUB DPMMFDUJPO JOTUFBE QSPWJEFT B TFUVQ UIBU JT JO�

UFOEFE UP BTTFTT UIF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS DPNQVUBUJPOBM NPEFMT PG MBOHVBHF

VOEFSTUBOEJOH JO B SFBM XPSME FWBMVBUJPO TDFOBSJP
 GPS UIF GJSTU UJNF�

*O UIF OFYU DIBQUFS
 XF MPPL BU UIF QFSGPSNBODF PG WBSJPVT CFODINBSL NPEFMT PO UIF EBUB�

8F XJMM BMTP MPPL BU UIF QFSGPSNBODF PG B SBOHF PG NPEFMT UIBU XFSF QSPQPTFE JO B TIBSFE

UBTL XIJDI VTFE .$4DSJQU BT VOEFSMZJOH FWBMVBUJPO EBUB�



$IBQUFS �

&YQFSJNFOUT PO .$4DSJQU

*O UIF MBTU DIBQUFS
 XF QSFTFOUFE .$4DSJQU
 B EBUBTFU GPS FWBMVBUJOH TDSJQU LOPXMFEHF JO B

NBDIJOF DPNQSFIFOTJPO TFUUJOH� .$4DSJQU JT NFBOU UP UFTU B TZTUFNѠT DBQBCJMJUZ UP QFSGPSN

JOGFSFODF TUFQT PWFS TDSJQU LOPXMFEHF� $POTFRVFOUMZ
 POFXPVME FYQFDU UIBU BNBDIJOF DPN�

QSFIFOTJPO TZTUFN UIBU IBT BDDFTT UP TDSJQU LOPXMFEHF TIPVME QFSGPSN CFUUFS UIBO B TZTUFN

UIBU IBT OP TVDI BDDFTT� 0OF XPVME BMTP FYQFDU UIBU RVFTUJPOT XIJDI BSF BOOPUBUFE BT TDSJQU

LOPXMFEHF�CBTFE BSF NPSF EJGGJDVMU UP BOTXFS UIBO RVFTUJPOT UIBU BSF BOOPUBUFE BT UFYU�

CBTFE�

5P UFTU UIFTF IZQPUIFTFT
 XF GJSTU QSFTFOU B SBOHF PG TUBOEBSE CBTFMJOF NPEFMT UIBU IBWF

OP BDDFTT UP TDSJQU LOPXMFEHF
 BOE EJTDVTT UIFJS QFSGPSNBODF
 JO PSEFS UP BTTFTT UIF HFO�

FSBM EJGGJDVMUZ PG UIF UBTL� /FYU
 XF SFQPSU PO UIF SFTVMUT PG B 4FN&WBM TIBSFE UBTL UIBU XBT

DPOEVDUFE VTJOH UIF .$4DSJQU DPSQVT
 BUUSBDUJOH B UPUBM PG NPSF UIBO ��� SFHJTUSBUJPOT BOE

�� TVCNJTTJPOT� 8F QSFTFOU UIF SFTVMUT PG TZTUFNT UIBU XFSF TVCNJUUFE GPS UIF UBTL
 XIJDI

JODMVEFT TZTUFNT UIBU NBEF VTF PG $PODFQU/FU BT B SFTPVSDF GPS DPNNPOTFOTF LOPXMFEHF


BOE EJTDVTT UIFJS QFSGPSNBODF�

6OGPSUVOBUFMZ
 UIF DFOUSBM SFTVMUT PG PVS FWBMVBUJPO EP OPU WFSJGZ PVS IZQPUIFTFT� 8IJMF

PVS CBTFMJOFT TUSVHHMF XJUI UIF HFOFSBM EJGGJDVMUZ PG UIF EBUB
 XF GJOE UIBU RVFTUJPOT UIBU

BSF BOOPUBUFE BT TDSJQU�CBTFE BSF OPU OFDFTTBSJMZ IBSEFS UP BOTXFS UIBO UFYU�CBTFE RVFT�

UJPOT� 4FDPOE
 JO DPOUSBTU UP PVS FYQFDUBUJPOT
 XF GJOE UIBU UIF VTF PG TDSJQU LOPXMFEHF JT



�� &YQFSJNFOUT PO .$4DSJQU ���

OPU IFMQGVM GPS UIF TZTUFNT UIBU QBSUJDJQBUFE JO UIF TIBSFE UBTL� ҲF FGGFDU PG VTJOH B MBSHF

DPNNPOTFOTF LOPXMFEHF HSBQI MJLF $PODFQU/FU XBT GPVOE UP CF QPTJUJWF
 CVU TNBMM� 'PS

IVNBOT
 UIF UBTL JT OFWFSUIFMFTT USJWJBM�

8F UBLF B DMPTFS MPPL BU POF PG UIF QBSUJDJQBUJOH TZTUFNT UIBU QFSGPSNFE WFSZ XFMM XJUIPVU

VTJOH BOZ BEEJUJPOBM DPNNPOTFOTF LOPXMFEHF GPS USBJOJOH� 8F JOTQFDU DBTFT UIBU XFSF NJT�

DMBTTJGJFE CZ UIJT TZTUFN BOE USZ UP BTTFTT UP XIBU FYUFOU TDSJQU LOPXMFEHF TIPVME QPUFOUJBMMZ

CF BCMF UP JNQSPWF UIF SFTVMUT� ҲJT IFMQT VT UP HFU BO JEFB UPXIJDI FYUFOU UIF EBUB DPMMFDUJPO

DBO GVMGJMM JUT QVSQPTF UP QSPWF UIF BQQMJDBCJMJUZ PG TDSJQU LOPXMFEHF GPS OBUVSBM MBOHVBHF VO�

EFSTUBOEJOH� 8F GJOE UXP SFBTPOT GPS UIF MBDL PG DPOUSJCVUJPO PG TDSJQU LOPXMFEHF
 XIJDI

HP CBDL UP UIF RVFTUJPO DPMMFDUJPO QSPDFEVSF PG .$4DSJQU� 'JSTU
 RVFTUJPOT XFSF DPMMFDUFE

JSSFTQFDUJWF PG B DPODSFUF UFYU CVU PO UIF TDFOBSJP POMZ
 XIJDI SFTVMUT JO UIF QSPCMFN UIBU B

OVNCFS PG RVFTUJPOT IBT UIF TBNF BOTXFS GPS BOZ UFYUXJUIJO UIF TDFOBSJP� 4VDI BOTXFST DBO

FBTJMZ CF NFNPSJ[FE CZ UIF TZTUFNT� 4FDPOE
 B OVNCFS PG RVFTUJPOT BTL BCPVU WFSZ HFOFSBM

JOGPSNBUJPO JO B TDFOBSJP
 SFRVJSJOH JOGFSFODF PWFS NPSF HFOFSBM DPNNPOTFOTF LOPXMFEHF


XIJDI JT OPU TVQQPSUFE CZ TDSJQU LOPXMFEHF�

8F DPODMVEF GSPN UIJT UIBU UIF .$4DSJQU DPSQVT JT BQQSPQSJBUF GPS UFTUJOH JOGFSFODF PWFS

B CSPBEFS UZQF PG DPNNPOTFOTF LOPXMFEHF UIBO TDSJQU LOPXMFEHF� ҲJT DPODMVTJPO MFBE VT

UP B SFQFUJUJPO PG UIF EBUB DPMMFDUJPO QSPDFTT
 JO XIJDI XF FMJNJOBUFE UIF BGPSFNFOUJPOFE

XFBLOFTTFT 	$IBQUFS ��
�

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ *O 4FDUJPO ���
 XF QSFTFOU CBTFMJOF FYQFSJNFOUT PO .$4DSJQU� 8F JOUSPEVDF TFWFSBM

NPEFMT BOE FWBMVBUF UIFJS QFSGPSNBODF PO UIF EBUB�

ѧ 4FDUJPO ��� HJWFT BO PWFSWJFX PG UIF TZTUFNT UIBU QBSUJDJQBUFE JO UIF TIBSFE UBTL CBTFE

PO.$4DSJQU� 8F CSJFGMZ JOUSPEVDF BOE FYQMBJO UIF QBSUJDJQBUJOH TZTUFNT BOE BOBMZ[F

UIFJS QFSGPSNBODF�

ѧ 4JODF XF GJOE UIBU B SBOHF PG TZTUFNT QFSGPSNTXFMM PO.$4DSJQU XJUIPVU VTJOH TDSJQU

LOPXMFEHF PS FWFO NPSF HFOFSBM DPNNPOTFOTF LOPXMFEHF
 XF QSFTFOU B UIPSPVHI

BOBMZTJT PG PVS EBUB JO 4FDUJPO ���� ҲJT BOBMZTJT SFWFBMT QSPQFSUJFT PG UIF EBUB DPM�

MFDUJPO QSPDFTT XIJDI EFMJNJU UIF VTFGVMOFTT PG TDSJQU LOPXMFEHF GPS TZTUFNT UIBU BSF



�� &YQFSJNFOUT PO .$4DSJQU ���

UFTUFE PO .$4DSJQU
 CVU JOEJDBUF UIBU NPSF HFOFSBM DPNNPOTFOTF LOPXMFEHF JT SF�

RVJSFE�

��� #BTFMJOF &YQFSJNFOUT

*O UIJT TFDUJPO
 XF BTTFTT UIF QFSGPSNBODF PG CBTFMJOF NPEFMT PO .$4DSJQU
 VTJOH BDDVSBDZ

BT UIF FWBMVBUJPO NFBTVSF� 8F FNQMPZ NPEFMT PG EJGGFSJOH DPNQMFYJUZ JO PSEFS UP BTTFTT UIF

HFOFSBM EJGGJDVMUZ PG UIF EBUB TFU� UXP VOTVQFSWJTFE NPEFMT VTJOH POMZ XPSE JOGPSNBUJPO

BOE EJTUSJCVUJPOBM JOGPSNBUJPO
 SFTQFDUJWFMZ
 BOE UXP TVQFSWJTFE OFVSBM NPEFMT� 8F BTTFTT

QFSGPSNBODF PO UXP EJNFOTJPOT� 0OF
 XF TIPX IPXXFMM UIFNPEFMT QFSGPSN PO UFYU�CBTFE

RVFTUJPOT BT DPNQBSFE UP RVFTUJPOT UIBU SFRVJSF DPNNPO TFOTF GPS GJOEJOH UIF DPSSFDU BO�

TXFS� 5XP
 XF FWBMVBUF FBDI NPEFM GPS FBDI EJGGFSFOU RVFTUJPO UZQF�

����� .PEFMT

8PSE .BUDIJOH #BTFMJOF

8F GJSTU VTF B TJNQMF XPSE NBUDIJOH CBTFMJOF
 CZ TFMFDUJOH UIF BOTXFS UIBU IBT UIF IJHIFTU

MJUFSBM PWFSMBQ XJUI UIF UFYU� *O DBTF PG B UJF
 XF SBOEPNMZ TFMFDU POF PG UIF BOTXFST�

4MJEJOH 8JOEPX

ҲF TFDPOE CBTFMJOF JT B TMJEJOH XJOEPX BQQSPBDI UIBU MPPLT BU XJOEPXT PG w UPLFOT PO

UIF UFYU� &BDI UFYU BOE FBDI BOTXFS BSF SFQSFTFOUFE BT B TFRVFODF PG XPSE FNCFEEJOHT� ҲF

FNCFEEJOHT GPS FBDIXJOEPXPG TJ[Fw BOE FBDI BOTXFS BSF UIFO BWFSBHFE UP EFSJWFXJOEPX

BOE BOTXFS SFQSFTFOUBUJPOT
 SFTQFDUJWFMZ� ҲF BOTXFSXJUI UIF MPXFTU DPTJOF EJTUBODF UP POF

PG UIF XJOEPXT PG UIF UFYU JT UIFO TFMFDUFE BT DPSSFDU�

#JMJOFBS .PEFM

8F FNQMPZ B TJNQMF OFVSBM NPEFM BT B UIJSE CBTFMJOF� *O UIJT NPEFM
 FBDI UFYU
 RVFTUJPO
 BOE

BOTXFS JT SFQSFTFOUFE CZ B WFDUPS� 'PS B HJWFO TFRVFODF PG XPSET w1 . . . wn
 XF DPNQVUF

UIJT SFQSFTFOUBUJPO CZ BWFSBHJOH PWFS UIF DPNQPOFOUT PG UIF XPSE FNCFEEJOHTXi UIBU DPS�

SFTQPOE UP B XPSE wi
 BOE UIFO BQQMZ B MJOFBS USBOTGPSNBUJPO VTJOH B XFJHIU NBUSJY� ҲJT



�� &YQFSJNFOUT PO .$4DSJQU ���

QSPDFEVSF JT BQQMJFE UP FBDI BOTXFS a UP EFSJWF BO BOTXFS SFQSFTFOUBUJPO B� ҲF SFQSFTFO�

UBUJPO PG B UFYU U BOE PG B RVFTUJPO R BSF DPNQVUFE JO UIF TBNF XBZ� 8F VTF EJGGFSFOU XFJHIU

NBUSJDFT GPS B
 U BOE R
 SFTQFDUJWFMZ� " DPNCJOFE SFQSFTFOUBUJPO Q GPS UIF UFYUќRVFTUJPO QBJS

JT UIFO DPOTUSVDUFE VTJOH B CJMJOFBS USBOTGPSNBUJPO NBUSJY 8�

Q = U#8R 	���


8F DPNQVUF B TDPSF GPS FBDI BOTXFS CZ VTJOH UIF EPU QSPEVDU BOE QBTT UIF TDPSFT GPS CPUI

BOTXFST UISPVHI B TPGUNBY MBZFS GPS QSFEJDUJPO� ҲF QSPCBCJMJUZ p GPS BO BOTXFS a UP CF

DPSSFDU JT UIVT EFGJOFE BT�

p(a|t, q) = softmax(Q#B) 	���


"UUFOUJWF 3FBEFS

ҲF BUUFOUJWF SFBEFS JT B XFMM�FTUBCMJTIFE NBDIJOF DPNQSFIFOTJPO NPEFM UIBU SFBDIFT HPPE

QFSGPSNBODF F�H� PO UIF$//�%BJMZ .BJM DPSQVT 	)FSNBOO FU BM�
 �����$IFO FU BM�
 ����
� 8F

VTF UIF NPEFM GPSNVMBUJPO CZ $IFO FU BM� 	����
 BOE -BJ FU BM� 	����

 XIP FNQMPZ CJMJOFBS

XFJHIU GVODUJPOT UP DPNQVUF CPUI BUUFOUJPO BOE BOTXFS�UFYU GJU� #J�EJSFDUJPOBM (36T BSF

VTFE UP FODPEF RVFTUJPOT
 UFYUT BOE BOTXFST JOUP IJEEFO SFQSFTFOUBUJPOT� 'PS B RVFTUJPO q

BOE BO BOTXFS a
 UIF MBTU TUBUF PG UIF (36T
 R BOE B
 BSF VTFE BT SFQSFTFOUBUJPOT
 XIJMF UIF

UFYU JT FODPEFE BT B TFRVFODF PG IJEEFO TUBUFT U1...Un� 8F UIFO DPNQVUF BO BUUFOUJPO TDPSF

sj GPS FBDI IJEEFO TUBUF Uj VTJOH UIF RVFTUJPO SFQSFTFOUBUJPO R
 B XFJHIU NBUSJY 8a
 BOE BO

BUUFOUJPO CJBT b� -BTU
 B UFYU SFQSFTFOUBUJPO U JT DPNQVUFE BT BXFJHIUFE BWFSBHF PG UIF IJEEFO

SFQSFTFOUBUJPOT�

sj =softmaxj(U#j 8aR+ b)

U =
∑

j

sjUj
	���


ҲF QSPCBCJMJUZ p PG BOTXFS a CFJOH DPSSFDU JT UIFO QSFEJDUFE VTJOH BOPUIFS CJMJOFBS XFJHIU

NBUSJY8s
 GPMMPXFE CZ BO BQQMJDBUJPO PG UIF TPGUNBY GVODUJPO PWFS CPUI BOTXFS PQUJPOT GPS

UIF RVFTUJPO�

p(a|t, q) = softmax(U#8sB) 	���
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*NQMFNFOUBUJPO %FUBJMT

5FYUT
 RVFTUJPOT BOE BOTXFST XFSF UPLFOJ[FE VTJOH /-5,� BOE MPXFSDBTFE� 8F VTFE ����

EJNFOTJPOBM (MP7F WFDUPST� 	1FOOJOHUPO FU BM�
 ����
 UP FNCFE FBDI UPLFO� 'PS UIF OFVSBM

NPEFMT
 UIF FNCFEEJOHT BSF VTFE UP JOJUJBMJ[F UIF UPLFO SFQSFTFOUBUJPOT
 BOE BSF SFGJOFE

EVSJOH USBJOJOH� 'PS UIF TMJEJOH TJNJMBSJUZ XJOEPX BQQSPBDI
 XF TFU w = 10�

ҲFWPDBCVMBSZ PG UIF OFVSBMNPEFMTXBT FYUSBDUFE GSPN USBJOJOH BOEEFWFMPQNFOU EBUB� 'PS

PQUJNJ[JOH UIF CJMJOFBS NPEFM BOE UIF BUUFOUJWF SFBEFS
 XF VTFE WBOJMMB TUPDIBTUJD HSBEJFOU

EFTDFOU XJUI HSBEJFOU DMJQQJOH
 JG UIF OPSN PG HSBEJFOUT FYDFFET ��� ҲF TJ[F PG UIF IJEEFO

MBZFST XBT UVOFE UP 64
 XJUI B MFBSOJOH SBUF PG 0.2
 GPS CPUI NPEFMT� 8F BQQMZ B ESPQPVU

PG 0.5 UP UIF XPSE FNCFEEJOHT� #BUDI TJ[F XBT TFU UP 25 BOE BMM NPEFMT XFSF USBJOFE GPS

��� FQPDIT� %VSJOH USBJOJOH
 XF NFBTVSFE QFSGPSNBODF PO UIF EFWFMPQNFOU TFU
 BOE XF

TFMFDUFE UIF NPEFM GSPN UIF CFTU QFSGPSNJOH FQPDI GPS UFTUJOH�

����� 3FTVMUT BOE &WBMVBUJPO

)VNBO 6QQFS #PVOE

"T BO VQQFS CPVOE GPS NPEFM QFSGPSNBODF
 XF BTTFTT IPX XFMM IVNBOT DBO TPMWF PVS UBTL�

5XP USBJOFE BOOPUBUPST MBCFMFE UIF DPSSFDU BOTXFS PO BMM JOTUBODFT PG UIF UFTU TFU� ҲFZ

BHSFFE XJUI UIF HPME TUBOEBSE JO ���� � PG DBTFT� ҲJT SFTVMU TIPXT UIBU IVNBOT IBWF OP

EJGGJDVMUZ JO GJOEJOH UIF DPSSFDU BOTXFS
 JSSFTQFDUJWF PG UIF RVFTUJPO UZQF�

1FSGPSNBODF PG UIF #BTFMJOF .PEFMT

5BCMF ��� TIPXT UIF QFSGPSNBODF PG UIF CBTFMJOF NPEFMT BT DPNQBSFE UP UIF IVNBO VQQFS

CPVOE BOE B SBOEPN CBTFMJOF� "T DBO CF TFFO
 OFVSBM NPEFMT IBWF B DMFBS BEWBOUBHF PWFS

UIF QVSF XPSE PWFSMBQ CBTFMJOF
 XIJDI QFSGPSNT XPSTU
 XJUI BO BDDVSBDZ PG 54.4��

ҲF MPX BDDVSBDZ JT NPTUMZ EVF UP UIF OBUVSF PG DPSSFDU BOTXFST JO PVS EBUB� &BDI DPSSFDU

BOTXFS IBT B MPX PWFSMBQ XJUI UIF UFYU CZ EFTJHO� 4JODF UIF PWFSMBQNPEFM TFMFDUT UIF BOTXFS

XJUI B IJHI PWFSMBQ UP UIF UFYU
 JU EPFT OPU QFSGPSN XFMM� *O QBSUJDVMBS
 UIJT BMTP FYQMBJOT
�IUUQ���XXX�OMUL�PSH�
�IUUQT���OMQ�TUBOGPSE�FEV�QSPKFDUT�HMPWF�

http://www.nltk.org/
https://nlp.stanford.edu/projects/glove/
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.PEFM 5FYU $4 5PUBM

$IBODF ���� ���� ����

8PSE 0WFSMBQ ���� ���� ����

4MJEJOH 8JOEPX ���� ���� ����

#JMJOFBS .PEFM ���� ���� ����

"UUFOUJWF 3FBEFS ���� ���� ����

)VNBO 1FSGPSNBODF ����

5BCMF ���� "DDVSBDZ PG UIF CBTFMJOF TZTUFNT PO UFYU�CBTFE 	5FYU

 PO DPNNPOTFOTF�CBTFE

RVFTUJPOT 	$4

 BOE PO UIF XIPMF UFTU TFU 	5PUBM
� "MM OVNCFST BSF QFSDFOUBHFT�

UIF WFSZ CBE SFTVMU PO UFYU�CBTFE RVFTUJPOT� ҲF TMJEJOH TJNJMBSJUZ XJOEPX NPEFM EPFT OPU

PVUQFSGPSN UIF TJNQMF XPSE PWFSMBQ NPEFM CZ B MBSHF NBSHJO� %JTUSJCVUJPOBM JOGPSNBUJPO

BMPOF JT JOTVGGJDJFOU UP IBOEMF DPNQMFY RVFTUJPOT JO UIF EBUBTFU�

#PUI OFVSBM NPEFMT PVUQFSGPSN UIF VOTVQFSWJTFE CBTFMJOFT CZ B MBSHF NBSHJO� 8IFO DPN�

QBSJOH UIF UXP NPEFMT
 UIF BUUFOUJWF SFBEFS JT BCMF UP CFBU UIF CJMJOFBS NPEFM CZ POMZ 1.8��

" QPTTJCMF FYQMBOBUJPO GPS UIJT JT UIBU UIF BUUFOUJWF SFBEFS POMZ BUUFOET UP UIF UFYU� 4JODF

NBOZ RVFTUJPOT DBOOPU CF EJSFDUMZ BOTXFSFE GSPN UIF UFYU
 UIF BUUFOUJWF SFBEFS JT OPU BCMF

UP QFSGPSN TJHOJGJDBOUMZ CFUUFS UIBO B TJNQMFS OFVSBM NPEFM�

8IBU JT TVSQSJTJOH JT UIBU UIF BUUFOUJWF SFBEFS XPSLT CFUUFS PO DPNNPOTFOTF�CBTFE RVFT�

UJPOT UIBO PO UFYU RVFTUJPOT� ҲJT DBO CF FYQMBJOFE CZ UIF GBDU UIBU NBOZ DPNNPOTFOTF

RVFTUJPOT EP IBWF QSPUPUZQJDBM BOTXFST XJUIJO B TDFOBSJP
 JSSFTQFDUJWF PG UIF UFYU� ҲF BU�

UFOUJWF SFBEFS JT BQQBSFOUMZ BCMF UP KVTUNFNPSJ[F UIFTF QSPUPUZQJDBM BOTXFST
 UIVT BDIJFWJOH

IJHIFS BDDVSBDZ�

*OTQFDUJOH BUUFOUJPO WBMVFT PG UIF BUUFOUJWF SFBEFS
 XF GPVOE UIBU JO NPTU DBTFT
 UIF NPEFM

JT VOBCMF UP QSPQFSMZ BUUFOE UP UIF SFMFWBOU QBSUT PG UIF UFYU
 FWFO XIFO UIF BOTXFS JT MJU�

FSBMMZ HJWFO JO UIF UFYU� " QPTTJCMF FYQMBOBUJPO JT UIBU UIF NPEFM JT DPOGVTFE CZ UIF MBSHF

BNPVOU PG RVFTUJPOT UIBU DBOOPU CF BOTXFSFE GSPN UIF UFYU EJSFDUMZ
 XIJDI NJHIU DPOGPVOE

UIF DPNQVUBUJPO PG BUUFOUJPO WBMVFT�

"MTP
 UIF BUUFOUJWF SFBEFS XBT PSJHJOBMMZ DPOTUSVDUFE GPS SFDPOTUSVDUJOH MJUFSBM UFYU TQBOT
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'JHVSF ���� "DDVSBDZ WBMVFT PG UIF CBTFMJOF NPEFMT PO RVFTUJPO UZQFT BQQFBSJOH> 25 UJNFT�

BT BOTXFST� 0VS NPEF PG BOTXFS DPMMFDUJPO
 IPXFWFS
 SFTVMUT JO NBOZ DPSSFDU BOTXFST UIBU

DBOOPU CF GPVOE WFSCBUJN JO UIF UFYU� ҲJT QSFTFOUT EJGGJDVMUJFT GPS UIF BUUFOUJPO NFDIBOJTN�

ҲF GBDU UIBU BO BUUFOUJPO NPEFM PVUQFSGPSNT B TJNQMF CJMJOFBS CBTFMJOF POMZ NBSHJOBMMZ

TIPXT UIBU .$4DSJQU QPTFT B OFX DIBMMFOHF UP NBDIJOF DPNQSFIFOTJPO TZTUFNT� .PEFMT

DPODFOUSBUJOH TPMFMZ PO UIF UFYU BSF JOTVGGJDJFOU UP QFSGPSN XFMM PO UIF EBUB�

1FSGPSNBODF PO 2VFTUJPO 5ZQFT

'JHVSF ��� HJWFT BDDVSBDZ WBMVFT PG BMM CBTFMJOF TZTUFNT PO UIF NPTU GSFRVFOU RVFTUJPO UZQFT

	BQQFBSJOH ��� UJNFT JO UIF UFTU EBUB

 BT EFUFSNJOFE CBTFE PO UIF RVFTUJPO XPSET 	TFF 4FD�

UJPO ���
� ҲF OVNCFST EFQJDUFE PO UIF MFGU�IBOE TJEF PG UIF Z�BYJT SFQSFTFOUNPEFM BDDVSBDZ�

ҲF SJHIU�IBOE TJEF PG UIF Z�BYJT JOEJDBUFT UIF OVNCFS PG UJNFT B RVFTUJPO UZQF BQQFBST JO

UIF UFTU EBUB�

ҲF OFVSBM NPEFMT VOTVSQSJTJOHMZ PVUQFSGPSN UIF PUIFS NPEFMT JO NPTU DBTFT
 BOE UIF EJG�

GFSFODF GPS XIP RVFTUJPOT JT MBSHFTU� " MBSHF OVNCFS PG UIFTF RVFTUJPOT BTL GPS UIF OBSSBUPS

PG UIF TUPSZ
 XIP JT VTVBMMZ OPU NFOUJPOFE MJUFSBMMZ JO UIF UFYU
 TJODF NPTU TUPSJFT BSF XSJUUFO

JO UIF GJSTU QFSTPO�

*U JT BMTP BQQBSFOU UIBU BMM NPEFMT QFSGPSN SBUIFS CBEMZ PO ZFT�OP RVFTUJPOT� &BDI NPEFM

CBTJDBMMZ DPNQBSFT UIF BOTXFS UP TPNF SFQSFTFOUBUJPO PG UIF UFYU� 'PS ZFT�OP RVFTUJPOT


UIJTNBLFT TFOTF GPS MFTT UIBO IBMG PG BMM DBTFT� 'PS UIFNBKPSJUZ PG ZFT�OP RVFTUJPOT
 IPXFWFS


BOTXFST DPOTJTU POMZ PG ZFT PS OP
 XJUIPVU GVSUIFS DPOUFOU XPSET�
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��� 4IBSFE 5BTL

*O UIJT TFDUJPO
 XF TVNNBSJ[F UIF SFTVMUT PG B TIBSFE UBTL PO UIF CBTJT PG UIF .$4DSJQU EBUB�

8F CSJFGMZ FYQMBJO BMM TZTUFNT UIBU QBSUJDJQBUFE BOE EJTDVTT XIJDI UFDIOJRVFT TFFNFE UP

XPSL XFMM� *O QBSUJDVMBS
 XF MPPL BU XIJDI LJOET PG DPNNPOTFOTF LOPXMFEHF XFSF VTFE

BOE GPVOE UP CF CFOFGJDJBM�

����� 1BSUJDJQBOUT

*O UPUBM
 �� UFBNT QBSUJDJQBUFE JO UIF TIBSFE UBTL� � UFBNT GSPN $IJOB
 BOE POF UFBN FBDI

GSPN 4QBJO
 3VTTJB BOE UIF 64� &YDFQU GPS POF UFBN
 BMM QBSUJDJQBUJOH NPEFMT SFMZ PO SFDVS�

SFOU OFVSBM OFUXPSL UFDIOJRVFT UP FODPEF UFYUT
 RVFTUJPOT BOE�PS BOTXFST� ҲF POF UFBN

UIBU EJE OPU BQQMZ OFVSBM NFUIPET QSPQPTFE BO BMUFSOBUJWF BQQSPBDI CBTFE PO DMVTUFSJOH

UFDIOJRVFT BOE TDPSJOH XPSE PWFSMBQ�

0OMZ � PG UIF �� UFBNTNBEF FYQMJDJU VTF PG DPNNPOTFOTF LOPXMFEHF� 5XP BQQSPBDIFT VTFE

$PODFQU/FU
 FJUIFS JO UIF GPSN PG GFBUVSFT FYUSBDUFE GSPN $PODFQU/FU SFMBUJPOT PS JO UIF

GPSN PG QSFUSBJOFE /VNCFSCBUDI FNCFEEJOHT 	4QFFS FU BM�
 ����
� 0OF QBSUJDJQBUJOH TZTUFN

NBEF VTF PG TDSJQU LOPXMFEHF JO UIF GPSN PG FWFOU TFRVFODF EFTDSJQUJPOT�

0UIFS SFTPVSDFT DPNNPOMZ VTFE CZ QBSUJDJQBOUT JODMVEF QSFUSBJOFE XPSE FNCFEEJOHT TVDI

BT (MP7F 	1FOOJOHUPO FU BM�
 ����
 PS XPSE�WFD 	.JLPMPW FU BM�
 ����B
C

 BOE QSFQSPDFTTJOH

QJQFMJOFT TVDI BT /-5,�� *O UIF GPMMPXJOH
 XF QSPWJEF TIPSU TVNNBSJFT PG UIF QBSUJDJQBOUTѠ

TZTUFNT BOE XF HJWF BO PWFSWJFX PG NPEFMT BOE SFTPVSDFT VTFE CZ UIFN 	5BCMF ���
�

�IUUQT���XXX�OMUL�PSH�

https://www.nltk.org/
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/PO�OFVSBM NFUIPET *6$. 	3F[OJLPWB BOE %FSD[ZOTLJ
 ����
 BQQMJFE BO VOTVQFSWJTFE

BQQSPBDI UIBU BTTJHOT UIF DPSSFDU BOTXFS UP B RVFTUJPO CBTFE PO UFYU PWFSMBQ� 5FYU PWFSMBQ

JT DPNQVUFE CBTFE PO UIF HJWFO QBTTBHF BOE UFYU TPVSDFT PG UIF TBNF UPQJD� %JGGFSFOU DMVTUFS�

JOH BOE UPQJD NPEFMJOH UFDIOJRVFT BSF VTFE UP JEFOUJGZ TVDI UFYU TPVSDFT JO .$4DSJQU BOE

%F4DSJQU�

/FVSBM�OFUXPSLCBTFENPEFMT "QBSU GSPN *6$.
 BMM QBSUJDJQBUJOH TZTUFNT BSF OFVSBM FOE�

UP�FOE NPEFMT UIBU FNQMPZ SFDVSSFOU BOE�PS DPOWPMVUJPOBM OFVSBM OFUXPSL BSDIJUFDUVSFT�

4ZTUFNT NBJOMZ EJGGFS XJUI SFTQFDU UP EFUBJMT PG UIF BSDIJUFDUVSF BOE JO UIF GPSN PG IPX

XPSET BSF SFQSFTFOUFE�

:VBOGVEBP 	8BOH FU BM�
 ����
 BQQMJFT B UISFF�XBZ BUUFOUJPO NFDIBOJTN UP NPEFM JOUFS�

BDUJPOT CFUXFFO UIF UFYU
 RVFTUJPO BOE BOTXFST
 PO UPQ PG #J-45.T� &BDI XPSE JO B UFYU


RVFTUJPO
 BOE BOTXFS JT SFQSFTFOUFE CZ B WFDUPS PG (MP7F FNCFEEJOHT BOE BEEJUJPOBM JOGPS�

NBUJPO GSPNQBSU�PG�TQFFDI UBHHJOH
 OBNF FOUJUZ SFDPHOJUJPO
 BOE SFMBUJPO FYUSBDUJPO 	CBTFE

PO$PODFQU/FU
� ҲFNPEFM JT QSFUSBJOFE PO BOPUIFS MBSHFNBDIJOF DPNQSFIFOTJPO EBUBTFU


OBNFMZ UIF 3"$& DPSQVT�

.*53& 	.FSLIPGFS FU BM�
 ����
 VTF B DPNCJOBUJPO PG � TZTUFNT � UXP -45.T XJUI BUUFO�

UJPO NFDIBOJTNT
 BOE POF MPHJTUJD SFHSFTTJPO NPEFM VTJOH QBUUFSOT CBTFE PO UIF WPDBCVMBSZ

PG UIF USBJOJOH TFU� ҲF UXP OFVSBM NPEFMT VTF EJGGFSFOU XPSE FNCFEEJOHT � POF USBJOFE PO

(PPHMF/FXT
 BOE UIF PUIFS USBJOFE PO 5XJUUFS
 XIJDI XFSF FOSJDIFE XJUI XPSE PWFSMBQ GFB�

UVSFT� *OUFSFTUJOHMZ
 UIF TJNQMF MPHJTUJD SFHSFTTJPO NPEFM BDIJFWFT DPNQFUJUJWF QFSGPSNBODF

BOE XPVME IBWF SBOLFE �UI BT BO JOEJWJEVBM TZTUFN�

+JBOHOBO 	9JB
 ����
 BQQMJFT B #J-45. PWFS (MP7F BOE $P7F FNCFEEJOHT 	.D$BOO FU BM�


����
 XJUI BO BEEJUJPOBM BUUFOUJPO NFDIBOJTN� ҲF BUUFOUJPO NFDIBOJTN DPNQVUFT TPGU

XPSE BMJHONFOU CFUXFFO XPSET JO UIF RVFTUJPO BOE UIF UFYU PS BOTXFS� .BOVBM GFBUVSFT


JODMVEJOH QBSU�PG�TQFFDI UBHT
 OBNFE FOUJUZ UZQFT
 BOE UFSN GSFRVFODJFT
 BSF FNQMPZFE UP

FOSJDI XPSE UPLFO SFQSFTFOUBUJPOT�
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&-J3'�617 	(PO[ MF[ FU BM�
 ����
 FNQMPZ B #J-45. XJUI BUUFOUJPO GPS GJOEJOH TJNJMBS�

JUJFT CFUXFFO UFYUT
 RVFTUJPOT
 BOE BOTXFST� &BDI XPSE JT SFQSFTFOUFE CBTFE PO /VNCFS�

CBUDI FNCFEEJOHT
 XIJDI FODPEF JOGPSNBUJPO GSPN $PODFQU/FU�

:/6@%FFQ 	%JOH BOE ;IPV
 ����
 UFTU EJGGFSFOU -45.T BOE #J-45.T WBSJBOUT UP FODPEF

RVFTUJPOT
 BOTXFST BOE UFYUT� " TJNQMF BUUFOUJPO NFDIBOJTN JT BQQMJFE CFUXFFO RVFTUJPOќ

BOTXFS BOE UFYUќBOTXFS QBJST� ҲF GJOBM TVCNJTTJPO JT BO FOTFNCMF PG GJWF NPEFM JOTUBODFT�

;.6 	-J BOE ;IPV
 ����
 DPOTJEFS B XJEF WBSJFUZ PG OFVSBM NPEFMT
 SBOHJOH GSPN $//T


-45.T BOE #J-45.T XJUI BUUFOUJPO
 UPHFUIFS XJUI QSFUSBJOFE XPSE�WFD BOE (MP7F FN�

CFEEJOHT� ҲFZ BMTP FNQMPZ EBUB BVHNFOUBUJPO NFUIPET UZQJDBMMZ VTFE JO JNBHF QSPDFTTJOH�

ҲFJS CFTU QFSGPSNJOH NPEFM JT B #J-45. XJUI BUUFOUJPO NFDIBOJTN BOE DPNCJOFE (MP7F

BOE XPSE�WFD FNCFEEJOHT�

&$/6 	4IFOH FU BM�
 ����
 VTF #J(36T BOE #J-45.T UP FODPEF RVFTUJPOT
 BOTXFST BOE

UFYUT� ҲFZ JNQMFNFOU B NVMUJ�IPQ BUUFOUJPO NFDIBOJTN GSPN RVFTUJPO UP UFYU 	B (BUFE

"UUFOUJPO 3FBEFS 	%IJOHSB FU BM�
 ����

�

:/6@"*���� 	-JV FU BM�
 ����
 TVCNJUUFE BO FOTFNCMF PG OFVSBM OFUXPSL NPEFMT CBTFE PO

-45.T
 3//T
 BOE #J-45.�$// DPNCJOBUJPOT
 XJUI BUUFOUJPO NFDIBOJTNT� *O BEEJUJPO

UPXPSE�WFD FNCFEEJOHT
 QPTJUJPOBM FNCFEEJOHT BSF VTFE UIBU BSF HFOFSBUFE CBTFE POXPSE

FNCFEEJOHT�

:/6�)1$$ 	:VBO FU BM�
 ����
 VTF BO FOTFNCMF PG OFVSBM OFUXPSLT XJUI TUBDLFE $//

BOE -45. MBZFST BOE BUUFOUJPO�

$43FBEFS 	+JBOH BOE 4VO
 ����
 VTF (36T UP FODPEF RVFTUJPOT BOE UFYUT� "OTXFS BOE UFYU

BSF DPNCJOFE CZ VTJOH BO BUUFOUJPO NFDIBOJTN UIBU NPEFMT TPGU XPSE BMJHONFOUT
 JOTQJSFE

CZXPSLPO/BUVSBM -BOHVBHF *OGFSFODF 	#PXNBOFU BM�
 ����
� 5XPBOTXFS DMBTTJGJFST CBTFE

PO UIFTF SFQSFTFOUBUJPOT BSF FOTFNCMFE GPS QSFEJDUJPO�
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����� 3FTVMUT

5BCMFT ��� BOE ��� HJWF EFUBJMFE SFTVMUT GPS BMM QBSUJDJQBUJOH TZTUFNT� 8F QFSGPSNFE QBJS�

XJTF TJHOJGJDBODF UFTUT VTJOH BO BQQSPYJNBUF SBOEPNJ[BUJPO UFTU 	:FI
 ����
 PWFS UFYUT� "U

BO BDDVSBDZ PG ���
 UIF CFTU QBSUJDJQBUJOH UFBN :VBOGVEBP QFSGPSNFE TJHOJGJDBOUMZ CFUUFS

	Q<����
 UIBO UIF TFDPOE CFTU TZTUFN
 .*53& 	���
�

3BOL 5FBN OBNF 5PUBM $PNNPOTFOTF 5FYU 0VU PG %PNBJO

� :VBOGVEBP ����� ���� ���� ����

� .*53& ���� ���� ����� ����

� +JBOHOBO ����� ���� ����� �����

� &-J3'�671 ���� ���� ���� ����

� :/6@%FFQ ���� ���� ���� ����

� ;.6 ���� ���� ���� ����

� &$/6 ���� ���� ���� ����

� :/6@"*���� ���� ���� ���� ����

� :/6@)1$$ ����� ����� ����� �����

�� $43FBEFS ���� ����� ���� ����

�� *6$. ���� ���� ���� ����

ќ "UUFOUJWF 3FBEFS ���� ���� ���� ����

ќ 4MJEJOH 8JOEPX ���� ���� ���� ����

ќ )VNBO 1FSGPSNBODF ����

5BCMF ���� ҲF BDDVSBDZ PG QBSUJDJQBUJOH TZTUFNT BOE UIF UXP CBTFMJOFT JO UPUBM
 PO

DPNNPOTFOTF�CBTFE RVFTUJPOT
 UFYU�CBTFE RVFTUJPOT BOE PO PVU�PG�EPNBJO RVFT�

UJPOT 	GSPN UIF � IFME�PVU UFTUJOH TDFOBSJPT
� ҲF CFTU QFSGPSNBODF GPS FBDI DPM�

VNO JT NBSLFE JO CPME QSJOU� 4JHOJGJDBOU EJGGFSFODFT JO SFTVMUT CFUXFFO UXP BE�

KBDFOU MJOFT BSF NBSLFE CZ BO BTUFSJTL 	� Q<����
 JO UIF VQQFS MJOF� ҲF MBTU MJOF

TIPXT UIF IVNBO VQQFS CPVOE PO .$4DSJQU BT DPNQBSJTPO�
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3BOL 5FBN OBNF Z�O XIBU XIZ XIP XIFSF XIFO

� :VBOGVEBP ���� ���� ���� ���� ���� ����

� .*53& ���� ���� ���� ���� ���� ����

� +JBOHOBO ����� ����� ���� ���� ����� �����

� &-J3'�671 ���� ���� ���� ���� ���� ����

� :/6@%FFQ ���� ���� ���� ���� ���� ����

� ;.6 ���� ���� ���� ���� ���� ����

� &$/6 ���� ���� ���� ���� ���� ����

� :/6@"*���� ���� ���� ����� ���� ���� ����

� :/6@)1$$ ����� ����� ���� ����� ���� ����

�� $43FBEFS ���� ����� ���� ����� ����� ����

�� *6$. ���� ���� ���� ���� ���� ����

ќ "UUFOUJWF 3FBEFS ���� ���� ���� ���� ���� ����

ќ 4MJEJOH 8JOEPX ���� ���� ���� ���� ���� ����

5BCMF ���� "DDVSBDZ PG QBSUJDJQBUJOH TZTUFNT BOE UIF CBTFMJOFT PO UIF TJYNPTU GSFRVFOU RVFT�

UJPO UZQFT� ҲF CFTU QFSGPSNBODF GPS FBDI DPMVNO JT NBSLFE JO CPME QSJOU� 4JHOJG�

JDBOU EJGGFSFODFT JO SFTVMUT CFUXFFO UXP BEKBDFOU MJOFT BSF NBSLFE CZ BO BTUFSJTL

	� Q<����
 JO UIF VQQFS MJOF�

&YDFQU GPS XIFO RVFTUJPOT
 :VBOGVEBP BMTP BDIJFWFE UIF CFTU QFSGPSNBODF BU FBDI RVFTUJPO

UZQF� )PXFWFS
 JOEJWJEVBM EJGGFSFODFT JO SFTVMUT PWFS UIF �OE QMBDF TZTUFN XFSF OPU GPVOE

UP CF TJHOJGJDBOU� ҲF UPQ UISFF QBSUJDJQBUJOH UFBNT
 :VBOGVEBP
 .*53& BOE +JBOHOBO
 BMM

TJHOJGJDBOUMZ PVUQFSGPSN UIF SFNBJOJOH UFBNT PO UFYU�CBTFE RVFTUJPOT 	>��� WT� <���
 BT

XFMM BT PO ZFT�OP
 XIBU
 XIFSF BOE XIFO RVFTUJPOT�

*O DPNQBSJTPO UP PVS CBTFMJOFT
 BMM UFBNT CVU *6$. TJHOJGJDBOUMZ PVUQFSGPSN 4MJEJOH 8JO�

EPX� 3FTVMUT PG UIF "UUFOUJWF 3FBEFS BSF JO MJOF XJUI UIPTF PG UIF QBSUJDJQBUJOH TZTUFNT

SBOLFE �ќ�� &$/6
 :/6@"*���� BOE :/6@)1$$� ҲF TJY UPQ�SBOLFE TZTUFNT BMM TJH�

OJGJDBOUMZ PVUQFSGPSN CPUI PG PVS CBTFMJOFT� 0O PVU�PG�EPNBJO RVFTUJPOT
 POMZ UIF UPQ �

QFSGPSNJOH NPEFMT TJHOJGJDBOUMZ PVUQFSGPSN UIF "UUFOUJWF 3FBEFS CBTFMJOF
 XIJMF BMM NPEFMT

TJHOJGJDBOUMZ PVUQFSGPSN UIF 4MJEJOH 8JOEPX BQQSPBDI�
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'PS DPNNPOTFOTF�CBTFE RVFTUJPOT BT XFMM BT GPS RVFTUJPOT PO XIZ BOE XIP
 SFTVMUT BSF

DPOTJEFSBCMZ MFTT DPOTJTUFOU� 8IJMF UIF UPQ SBOLFE TZTUFN TJHOJGJDBOUMZ PVUQFSGPSNT UFBNT

SBOLFE �UI PS MPXFS
 NPTU QBJSXJTF EJGGFSFODFT CFUXFFO UIF UPQ UFBNT BSF OPU TUBUJTUJDBMMZ

TJHOJGJDBOU� ҲJT JNQMJFT UIBU UIF TFU PG DPSSFDUMZ BOTXFSFE RVFTUJPOT DPOTJEFSBCMZ WBSJFT CF�

UXFFO TZTUFNT
 FJUIFS EVF UP SBOEPNOFTT PS CFDBVTF UIFZ FYDFM BU EJGGFSFOU JOGFSFODF QSPC�

MFNT�

8F GPVOE UIBU ���� � PG UIF RVFTUJPOT JO UIF UFTU TFU XFSF BOTXFSFE DPSSFDUMZ CZ FBDI QBSUJD�

JQBUJOH TZTUFN� ҲFTF RVFTUJPOT NBJOMZ DPOUBJO UFYU�CBTFE RVFTUJPOT XJUI BO BOTXFS UIBU JT

MJUFSBMMZ HJWFO JO UIF UFYU� "MTP
 UIFSF BSF NBOZ DPNNPOTFOTF�CBTFE RVFTUJPOT XJUI B TUBO�

EBSEJ[FE DPSSFDU BOTXFS
 BT TIPXO JO &YBNQMF ��� 0OMZ GFX PG UIF TUPSJFT JO .$4DSJQU

DPWFS B MPOH UJNF TQBO
 TP UIF BOTXFS UP TVDI RVFTUJPOT JT BMXBZT TJNJMBS�

	��
 2� )PX MPOH EJE JU UBLF UP QVNQ VQ UIF UJSFT 

B� KVTU B GFX NJOVUFT C� B GFX IPVST

*O DPOUSBTU
 POMZ �� PG RVFTUJPOT DPVME OPU CF BOTXFSFE CZ BOZ PG UIF QBSUJDJQBUJOH NPEFMT�

"OTXFSJOH UIFTF RVFTUJPOTNBJOMZ SFRVJSFT DPNQMJDBUFE JOGFSFODF TUFQT
 TVDI BT DPVOUJOH PS

QMBVTJCJMJUZ KVEHNFOUT�

����� %JTDVTTJPO

8F CSJFGMZ IJHIMJHIU TPNF PG UIF GJOEJOHT CZ UIF TIBSFE UBTL QBSUJDJQBOUT�

$PNNPOTFOTF LOPXMFEHF TPVSDFT� 0OF PG UIF NBJO HPBMT PG UIJT TIBSFE UBTL XBT UP QSP�

WJEF BO FYUSJOTJD FWBMVBUJPO GSBNFXPSL GPS NPEFMT PG DPNNPOTFOTF LOPXMFEHF� )PXFWFS


POMZ UISFF QBSUJDJQBOUT BDUVBMMZ NBEF VTF PG SFTPVSDFT PG DPNNPOTFOTF LOPXMFEHF�

.PTU QSPNJOFOU JT UIF VTF PG $PODFQU/FU
 B MBSHF�TDBMF LOPXMFEHF HSBQI UIBU JT CVJMU GSPN

TFWFSBM IBOEDSBGUFE BOE DSPXETPVSDFE TPVSDFT� *U XBT FNQMPZFE CZ UXP PG UIF UPQ � TDPS�

JOH NPEFMT� :VBOGVEBP VTF JU UP MFBSO UIFJS PXO $PODFQU/FU�CBTFE SFMBUJPO FNCFEEJOHT�

&-J3'�617 NBLF VTF PG /VNCFSCBUDI XPSE FNCFEEJOHT
 XIJDI BSF MFBSOFE CBTFE PO $PO�

DFQU/FU EBUB� "CMBUJPO BOBMZTFT DPOEVDUFE CZ :VBOGVEBP JOEJDBUF UIBU UIF BEEJUJPO PG $PO�

DFQU/FU JODSFBTFT PWFSBMM BDDVSBDZ CZ BMNPTU �� BCTPMVUF�
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*O DPOUSBTU
 POMZ POF QBSUJDJQBOU VTFE DSPXETPVSDFE TDSJQU EBUB GSPN UIF %F4DSJQU DPSQVT

JO UIFJS GJOBM TVCNJTTJPO
 *6$.� ҲFZ GPVOE UIBU UIF VTF PG TDSJQU EBUB
 JOTUFBE PG PS JO BEEJ�

UJPO UP UFYUT
 JNQSPWFE QFSGPSNBODF CZ VQ UP ���� BCTPMVUF� $43FBEFS USJFE UP FYUFOE UIFJS

OFVSBM NPEFM XJUI TDSJQU EBUB GSPN 0.$4
 CVU SFQPSU UIBU JU EJE OPU SFTVMU JO BO JNQSPWF�

NFOU� ҲFTF SFTVMUT JOEJDBUF UIBU FOIBODJOH NPEFMT XJUI TDSJQU LOPXMFEHF TFFNT UP POMZ

NBSHJOBMMZ JOGMVFODF UIF SFTVMUT� *O 4FDUJPO ���
 XF UBLF B DMPTFS MPPL BU UIJT PCTFSWBUJPO

BOE USZ UP JEFOUJGZ SFBTPOT GPS UIF MJNJUFE VTFGVMOFTT PG TDSJQU LOPXMFEHF�

/P QBSUJDJQBOU NBEF VTF PG OBSSBUJWF DIBJOT PS PUIFS GPSNT PG TUSVDUVSFE�MFBSOFE SFQSFTFO�

UBUJPOT PG TDSJQUT PS FWFOUT 	TVDI BT FWFOU FNCFEEJOHT
�

1SFUSBJOJOH� .PTU QBSUJDJQBOUT NBEF VTF PG QSFUSBJOJOH JO UIF GPSN PG XPSE FNCFEEJOHT

TVDI BT XPSE�WFD PS (MP7F
 UIBU XFSF CVJME PO MBSHF EBUB DPMMFDUJPOT� :VBOGVEBP VTFE UIF

3"$& EBUBTFU
 XIJDI JT UIF MBSHFTU BWBJMBCMF NVMUJQMF�DIPJDF NBDIJOF DPNQSFIFOTJPO DPS�

QVT
 GPS QSFUSBJOJOH UIF DPNQMFUF NPEFM GPS TFWFSBM FQPDIT� *O UIFJS BCMBUJPO BOBMZTJT
 UIFZ

GPVOE QSFUSBJOJOH UP IBWF UIF MBSHFTU FGGFDU PO NPEFM QFSGPSNBODF
 XJUI JNQSPWFNFOUT JO

BDDVSBDZ PG VQ UP ���� BCTPMVUF� ҲJT SFTVMU VOEFSMJOFT UIBU UIF DPNQBSBCMZ TNBMM TJ[F PG

.$4DSJQU OBUVSBMMZ SFTUSJDUT IPX NVDI OFVSBM BQQSPBDIFT DBO MFBSO GSPN UIF EBUB XJUIPVU

PWFSGJUUJOH�

8PSE SFQSFTFOUBUJPOT� 'PS SFQSFTFOUJOH UPLFOT
 NPTU QBSUJDJQBOUT VTFE XPSE�WFD FNCFE�

EJOHT
 (MP7F FNCFEEJOHT
 PS DPNCJOBUJPOT UIFSFPG� ҲF QBSUJDJQBUJOH UFBNT VTFE EJGGFSFOU

EJNFOTJPOBMJUZ TJ[FT
 BOE TPNF PG UIFN SFGJUUFE UIF WFDUPST XIJMF PUIFST EJE OPU
 MFBEJOH UP

EJGGFSJOH PVUDPNFT GPS CPUI FNCFEEJOH UZQFT� *O TVNNBSZ
 OPOF PG UIF UXP SFQSFTFOUBUJPOT

TFFNT UP DMFBSMZ PVUQFSGPSN UIF PUIFS�

*O DPOUSBTU
 QBSUJDJQBOUT DPOTJTUFOUMZ GPVOE UIBU FYUFOEJOH XPSE SFQSFTFOUBUJPOT XJUI BE�

EJUJPOBM GFBUVSFT JNQSPWFT SFTVMUT� 'PS FYBNQMF
 :VBOGVEBP BOE +JBOHOBO VTF QSFEJDUFE

QBSU�PG�TQFFDI UBHT BOE OBNFE FOUJUZ JOGPSNBUJPO
 BT XFMM BT UFSN GSFRVFODZ
 BOE SFQPSU

JNQSPWFNFOUT PG VQ UP �� BCTPMVUF JO BDDVSBDZ� "MTP
 TPNF QBSUJDJQBOUT SFQPSU UIF VTF PG

XPSE PWFSMBQ GFBUVSFT� .PTU OPUBCMZ
.*53& GPVOE UIBU B MPHJTUJD SFHSFTTJPO DMBTTJGJFS CBTFE

PO PWFSMBQ GFBUVSFT DBO BDIJFWF QFSGPSNBODF DPNQFUJUJWF XJUI OFVSBM BQQSPBDIFT�

*O HFOFSBM
 BEEJUJPOBM GFBUVSFT TFFN UP CF CFOFGJDJBM
 TJODF UIFZ QSPWJEF NPSF FYQMJDJU PS
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BEEJUJPOBM JOGPSNBUJPO UIBU DBO CF MFWFSBHFE CZ OFVSBM OFUXPSLT BOE PUIFS DMBTTJGJFST�

1SFQSPDFTTJOH� 4FWFSBM QBSUJDJQBOUT SFQPSUFE UIBU MFNNBUJ[JOH BOE TUPQ XPSE SFNPWBM

GVSUIFS JNQSPWFE UIFJS SFTVMUT� " QSPNJOFOU FYBNQMF JT UIF TVCNJTTJPO CZ .*53&
 XIP VTF

B TUFNNFS UP EFSJWF SPPU GPSNT GPS BMM XPSET
 JO PSEFS UP DPNQVUF PWFSMBQ BOE DP�PDDVSSFODF

TUBUJTUJDT CFUXFFO BOTXFST BOE UFYU�RVFTUJPOT�

��� "TTFTTJOH UIF $POUSJCVUJPO PG 4DSJQU ,OPXMFEHF

*NQPSUBOU GJOEJOHT PG UIF MBTU UXP TFDUJPOT XFSF UIBU 	�
 DPNNPOTFOTF LOPXMFEHF 	BOE QBS�

UJDVMBSMZ
 TDSJQU LOPXMFEHF
 BSF OPU OFDFTTBSJMZ SFRVJSFE UP QFSGPSN XFMM PO .$4DSJQU BOE

	�
 TDSJQU�CBTFE RVFTUJPOT BSF OPU OFDFTTBSJMZ NPSF EJGGJDVMU GPS B TZTUFN UIBO UFYU�CBTFE

RVFTUJPOT� *O UIJT TFDUJPO
 XF USZ UP GJOE UIF SFBTPOT GPS UIFTF UXP VOFYQFDUFE GFBUVSFT PG UIF

EBUB� 5P EP TP
 XF UBLF B DMPTFS MPPL BU POF PG UIF QBSUJDJQBUJOH TZTUFNT� "MUIPVHI JOJUJBMMZ

QMBOOFE BT B CBTFMJOF TZTUFN CZ POF PG UIF QBSUJDJQBOUT 	.FSLIPGFS FU BM�
 ����

 JU SFBDIFE

UIF UPQ �
 PVUQFSGPSNJOH NPTU OFVSBM NPEFMT� /PUBCMZ
 OP DPNNPOTFOTF PS TDSJQU LOPXM�

FEHF JT VTFE JO UIF NPEFM
 BOE BMM GFBUVSFT BSF CBTFE PO UIF PWFSMBQ PG BOTXFS
 RVFTUJPO BOE

UFYU POMZ�

8F DIPPTF UP BOBMZ[F UIF SFTVMUT PG UIJT NPEFM
 CFDBVTF JU QSPWJEFT BO JOUFSFTUJOH BOBMZTJT

PQQPSUVOJUZ� ҲFNPEFM JT B MPHJTUJD SFHSFTTJPO DMBTTJGJFS
 TP JU JT QPTTJCMF UP MPPL BU UIF GFBUVSF

XFJHIUT UIBU BSF MFBSOFE EVSJOH USBJOJOH BOE UP EJSFDUMZ JOUFSQSFU UIF JNQPSUBODF PG TQFDJGJD

GFBUVSFT
 XIJDI JT B MPU IBSEFSXJUI OFVSBMNPEFMT� "MTP
 JO TQJUF PG JUT TJNQMJDJUZ
 UIFNPEFM JT

BCMF UP IBOEMF NBOZ RVFTUJPOT UIBU XF FYQFDUFE UP SFRVJSF DPNNPOTFOTF JOGFSFODF� 5P HFU

BO BEEJUJPOBM FTUJNBUF PG IPX NVDI VTJOH TDSJQU LOPXMFEHF DBO QPUFOUJBMMZ IFMQ UP BOTXFS

RVFTUJPOT
 XF UBLF B DMPTFS MPPL BU UIF RVFTUJPOT XIJDI BSF OPU DPSSFDUMZ DMBTTJGJFE CZ UIF

TZTUFN�

8F GJOE UIBU GPS NPTU PG UIFTF DBTFT
 VTJOH TDSJQU LOPXMFEHF BT BEEJUJPOBM SFTPVSDF XPVME

IFMQ POMZ NBSHJOBMMZ JG BU BMM GPS UIF DMBTTJGJDBUJPO� .PTU RVFTUJPOT GPS XIJDI POF XPVME FY�

QFDU TDSJQU LOPXMFEHF UP CF CFOFGJDJBM BSF BMSFBEZ DMBTTJGJFE DPSSFDUMZ XJUIPVU UIF VTBHF PG

BEEJUJPOBM SFTPVSDFT� ҲF SFNBJOJOH RVFTUJPOT SFRVJSF JOGFSFODF PWFS NPSF HFOFSBM DPN�

NPOTFOTF LOPXMFEHF�
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����� -PHJTUJD .PEFM

ҲF CFODINBSL NPEFM QSPQPTFE CZ .FSLIPGFS FU BM� 	����
 JT B MPHJTUJD SFHSFTTJPO DMBTTJGJFS

VTJOH � UZQFT PG GFBUVSFT�

ѧ -FOHUI GFBUVSFT 	� GFBUVSFT
� ҲFTF GFBUVSFT OVNFSJDBMMZ FODPEF UIF MFOHUI PG UFYU


BOTXFS BOE RVFTUJPOT PO XPSE BOE DIBSBDUFS MFWFM
 FODPEJOH GPS FYBNQMF UIF JOGPS�

NBUJPO XIFUIFS MPOHFS PS TIPSUFS BOTXFST BSF JO HFOFSBM GBWPSBCMF�

ѧ 0WFSMBQ GFBUVSFT 	� GFBUVSFT
� 4JNJMBS UP UIF PWFSMBQ CBTFMJOF QSFTFOUFE JO 4FDUJPO

���
 UIFZ FODPEF UIF BNPVOU PG PWFSMBQ CFUXFFO UIF FMFNFOUT PG UIF EBUB TFU� ҲF

UISFF GFBUVSFT FODPEF UIF UPLFO PWFSMBQ CFUXFFO 	�
 UIF UFYU BOE UIF BOTXFS
 	�
 UIF

RVFTUJPO BOE UIF BOTXFS
 BOE 	�
 UIF UFYU BOE UIF RVFTUJPO� 8IJMF UIF GJSTU UXP GFBUVSFT

FODPEF JOGPSNBUJPO BCPVU XIFUIFS UIF BOTXFS JT NFOUJPOFE JO UIF UFYU PS RVFTUJPO


UIF UIJSE GFBUVSF TIPVMENBJOMZ CF CFOFGJDJBM GPS EFDJTJPO RVFTUJPOT
 DIFDLJOHXIFUIFS

UIF RVFTUJPO JT TVQQPSUFE CZ NBUFSJBM JO UIF UFYU
 PS OPU�

ѧ -FYJDBM QBUUFSOT� 	���
��� GFBUVSFT
 ҲF MBSHF NBKPSJUZ PG GFBUVSFT UIBU BSF VTFE BSF

CJOBSZ QBUUFSOT UIBU FODPEF UIF QSFTFODF PS BCTFODF PG XPSET PS DPNCJOBUJPOT PG

XPSET JO BOTXFS
 UFYU BOE RVFTUJPO� ҲFTF QBUUFSO GFBUVSFT BSF B WFSZ FYQMJDJU XBZ

PG FODPEJOH DPOUFOU� ҲF GJSTU HSPVQ PG GFBUVSFT FODPEF UIF QSFTFODF PG BMM QPTTJCMF

XPSET JO UIF BOTXFS 	�
��� GFBUVSFT
� ҲF TFDPOE HSPVQ FODPEFT UIF QSFTFODF PGXPSET

UIBU BSF CPUI JO UFYU BOE BOTXFS 	�
��� GFBUVSFT
� ҲF UIJSE
 MBSHFTU HSPVQ PG GFBUVSFT

FODPEFT QPTTJCMF DPNCJOBUJPOT PG XPSET JO RVFTUJPO BOE BOTXFS 	���
��� GFBUVSFT
�

%VSJOH USBJOJOH
 FBDI UFYU�RVFTUJPO�BOTXFS QBJS JT USFBUFE BT POF TJOHMF USBJOJOH JOTUBODF


J�F� DPSSFDU BOE JODPSSFDU BOTXFS BSF USFBUFE TFQBSBUFMZ� %VSJOH UFTUJOH UJNF
 UIF BOTXFS

XJUI UIF IJHIFS QSPCBCJMJUZ PG CFJOH DPSSFDU JT UBLFO BT UIF DPSSFDU BOTXFS� "MM UFYUT
 BO�

TXFST BOE RVFTUJPOT BSF TUFNNFE VTJOH UIF 1PSUFS TUFNNFS 	1PSUFS
 ����

 BOE BSUJDMFT BSF

SFNPWFE� -JC-JOFBS 	'BO FU BM�
 ����
 JT VTFE GPS USBJOJOH UIF SFHSFTTJPO DMBTTJGJFS� " CJBT UFSN

BOE -� SFHVMBSJ[BUJPO XJUI TUBOEBSE QBSBNFUFST XFSF VTFE GPS USBJOJOH�
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'JHVSF ���� ҲF JNQPSUBODF PG GFBUVSFT
 XJUI UIF UPQ �� MFYJDBMJ[FE QBUUFSOT PO UIF MFGU BOE

PWFSMBQ�MFOHUI GFBUVSFT PO UIF SJHIU� w JT UIF BDUVBM GFBUVSF XFJHIU� ҲF QSPEVDU

PG UIF XFJHIUT NBHOJUVEF XJUI UIF TUBOEBSE EFWJBUJPO 	σ|w|
 CBMBODFT SBSF BOE

NPSF DPNNPO GFBUVSFT BOE JT VTFE GPS SBOLJOH UIF GFBUVSFT� #PUI UBCMFT UBLFO

GSPN .FSLIPGFS FU BM� 	����
�

����� %JTDVTTJPO

*NQPSUBODF PG 'FBUVSFT� ҲF UBCMFT JO GJHVSF ��� 	UBLFO GSPN .FSLIPGFS FU BM� 	����

 JM�

MVTUSBUF XIJDI GFBUVSFT XFSF GPVOE UP CF NPTU JNQPSUBOU GPS UIF DMBTTJGJFS� ҲF MFGU UBCMF

JOEJDBUFT UIBU UIF DMBTTJGJFS IBT MFBSOFE UIBU BOTXFST TUBSUJOH XJUI ZF	T
 BSF WFSZ MJLFMZ UP

CF USVF
 BT XFMM BT BOTXFST UIBU DPOUBJO UIF XPSET GSJFOE
 OBSSBU	PS
 PS UIFZ� ҲF SBOLJOH JO

UIF SJHIU UBCMF JOEJDBUFT UIBU BOTXFS MFOHUI JT B TUSPOH JOEJDBUPS GPS UIF DPSSFDUOFTT PG BO

BOTXFS�

&YBNQMFT �� BOE �� HJWF � UFYUT BOE RVFTUJPOT BT JMMVTUSBUJOH FYBNQMFT� #PUI RVFTUJPOT BTL

BCPVU UIF QSPUBHPOJTU
 TP UIF DPSSFDU BOTXFS JT JO CPUI DBTFT ѢUIF OBSSBUPSѣ� 8F GPVOE NBOZ

TVDI DBTFT JO UIF EBUB
 XIJDI BSF FBTZ UP BOTXFS GPS B TZTUFN�

	��
 5FYU� 	���
 * VTF B CSFBE LOJGF XIJDI NBLFT DVUUJOH JU FBTJFS
 BOE DVU PGG KVTU XIBU *

OFFE GPS UIF UPBTU
 MFBWJOH UIF SFTU XIPMF� * XSBQ BOE TUPSF UIF SFNBJOJOH MPBG GPS

OFYU UJNF� 	���
 * VOQMVH JU JNNFEJBUFMZ CVU MFU JU DPPM EPXO CFGPSF QVUUJOH JU BXBZ

BT JU JT WFSZ IPU� * CVUUFS UIF CSFBE VTJOH B LOJGF BOE UIFO QVU BXBZ UIF LOJWFT BOE

CVUUFS�

2VFTUJPO� 8IP JT UPBTUJOH UIF CSFBE 

	��
 5FYU� 	���
 4P
 XF EFDJEFE UP PSEFS B QJ[[B� * MPPLFE JO UIF UFMFQIPOF CPPL BOE GPVOE

TFWFSBM QJ[[B SFTUBVSBOUT UIBU XPVME EFMJWFS� 8F BMM UBMLFE JU PWFS BOE TFUUMFE PO B
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QJ[[B GSPN %PNJOPѠT� ҲFO XF EJTDVTTFE XIBU XF XPVME MJLF PO PVS QJ[[B BOE XIBU

TJ[F XF TIPVME HFU� 	���


2VFTUJPO� 8IP PSEFSFE UIF QJ[[B 

&YBNQMFT �� BOE �� TIPX PUIFS DBTFT PG TUBOEBSEJ[FE BOTXFST� 'PS CPUI RVFTUJPOT
 UIF

DPSSFDU BOTXFS XPVME CF ѢB GFX NJOVUFTѣ
 XIJDI BQQFBST PGUFO JO UIF EBUB� "MUIPVHI CPUI

RVFTUJPOT XFSF MBCFMFE BT DPNNPOTFOTF�CBTFE
 UIF DPSSFDU BOTXFS JT JEFOUJDBM BDSPTT EJGGFS�

FOU UFYUT
 XIJDI NBLFT JU WFSZ FBTZ GPS TZTUFNT UP NFNPSJ[F JU�

	��
 5FYU� .Z GBNJMZ BOE * EFDJEFE UIBU UIF FWFOJOH XBT CFBVUJGVM TP XF XBOUFE UP IBWF B

CPOGJSF� 'JSTU
 NZ IVTCBOE XFOU UP PVS TIFE BOE HBUIFSFE TPNF ESZ XPPE� * QMBDFE

DBNQ DIBJST BSPVOE PVS GJSF QJU� ҲFONZ IVTCBOE QMBDFE UIF ESZXPPE JO B QZSBNJE

TIBQF JOTJEF UIF GJSF QJU� 	���
 8F BUF PVS 4ѠNPSFT BT XF KPLFE
 MBVHIFE BOE UPME TUPSJFT

BSPVOE PVS CFBVUJGVM GJSF� 	���


2VFTUJPO� )PX MPOH EJE JU UBLF UP CVJME UIF GJSF 

	��
 5FYU� -BTU OJHIU BGUFS EJOOFS
 * IBE ѢEJTIXBTIFS EVUZѣ� ҲBU NFBOT UIBU JU XBT NZ

UVSO UP EP UIF EJTIFT BOE VOMPBE UIF EJTIXBTIFS� "GUFS UIF EJTIXBTIFS IBE XBTIFE

UIF EJTIFT
 * GJSTU PQFOFE UIF EPPS UP UIF EJTIXBTIFS� * VOMPBEFE UIF CPUUPN SBDL

GJSTU� ҲBU XBZ
 JG BOZ XBUFS ESJQT PS MFGUPWFS GPPE XFSF TUVDL PO UIF EJTIFT TUJMM
 UIFZ

XPVMEOѠU USJDLMF EPXO UP NZ DMFBO EJTIFT� ҲF CPUUPN ESBXFS VTVBMMZ IBT NZ QMBUFT

JO JU� 	���


2VFTUJPO� )PX MPOH EJE JU UBLF UIFN UP VOMPBE UIF EJTIXBTIFS 

ҲFTF GJOEJOHT JOEJDBUF UIBU NPEFMT BSF BCMF UP FYQMPJU TQFDJBM GFBUVSFT PG UIF EBUB JO PSEFS

UP GJOE UIF DPSSFDU BOTXFS� ҲF EBUB TFFNT UP CF TLFXFE JO B XBZ TVDI UIBU BOTXFST UIBU

UBML BCPVU UIF OBSSBUPS
 J�F� UIF QSPUBHPOJTU PG UIF TUPSZ
 BSF NPSF MJLFMZ UP CF USVF� ҲF NPTU

QSPCBCMF SFBTPO GPS UIJT TLFXOFTT MJFT JO UIF XBZ PG RVFTUJPO DPMMFDUJPO� 4JODF UIF RVFTUJPOT

XFSF OPU DPMMFDUFE CBTFE PO TUPSJFT
 CVU SBUIFS PO B WFSZ HFOFSBM EFTDSJQUJPO PG B TDFOBSJP
 UIF

TBNF UZQF PG RVFTUJPO BQQFBST GSFRVFOUMZ BDSPTT EJGGFSFOU QBSUJDJQBOUT BOE FTQFDJBMMZ BDSPTT

TDFOBSJPT� 2VFTUJPOT BCPVU UIFNBJO BDUJOH QFSTPO JO UIF TDFOBSJP
 J�F� UIF QSPUBHPOJTU
 TFFN

UP CF POF TVDI QSPCMFNBUJD UZQF
 CFDBVTF UIFZ BSF BTLFE BDSPTT BMM TDFOBSJPT� *U JT BO PCWJPVT

DIPJDF UP BTL GPS UIF QSPUBHPOJTU JO BOZ TDFOBSJP
 TVDI BT8IP QMBOUFE UIF USFF JO UIF ӭөӞӫӱӦӫӤ

Ӟ ӱӯӢӢ TDFOBSJP
 PS8IP UPPL UIF USBJO JO UIF ӱӞӨӦӫӤ Ӟ ӱӯӞӦӫ ӰӠӢӫӞӯӦӬ� "MTP
 RVFTUJPOT BCPVU
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DFOUSBM FWFOUT 	8IP EVH UIF IPMF PS 8IP FOUFSFE UIF USBJO 
 JO UIF TDFOBSJPT VTVBMMZ IBWF UIF

TBNF BOTXFS
 JSSFTQFDUJWF PG B UFYU�

"MTP
 UIF GBDU UIBU EFDJTJPO RVFTUJPOT BSF PGUFO BOTXFSFE XJUI ZFT EPFT OPU DPNF TVSQSJTJOH�

ҲF UVSLFST UFOE UP BTL GPS FWFOUT JO UIF TDFOBSJP
 LOPXJOH UIBU UIFZ NVTU IBWF IBQQFOFE

	%JE UIFZ EJH B IPMF PS %JE UIFZ QBZ UIF GBSF 
�

1PTTJCMF *NQSPWFNFOUT UISPVHI 4DSJQU ,OPXMFEHF� *O PSEFS UP FTUJNBUF IPX NVDI TDSJQU

LOPXMFEHF DPVME JNQSPWF UIF DMBTTJGJDBUJPO
 XF TBNQMFE �� RVFTUJPOT GSPN UIF EFWFMPQNFOU

TFU UIBU XFSFNJTDMBTTJGJFE CZ UIF MPHJTUJD NPEFM BOENBOVBMMZ MPPLFE GPS DBTFT XIFSF QBSUJD�

JQBOU PS FWFOU JOGPSNBUJPO DPVME IFMQ� 8F GPVOE UIBU JO BQQSPYJNBUFMZ ��� PG DBTFT
 TDSJQU

LOPXMFEHF DPVME QPTTJCMZ JNQSPWF UIF DMBTTJGJDBUJPO�

�� TIPXT POF TVDI FYBNQMF
 XIFSF TDSJQU LOPXMFEHF DPVME IFMQ JO GJOEJOH UIBU JO UIF ӳӦӰ�

ӦӱӦӫӤ Ӟ ӰӞӲӫӞ TDSJQU
 QFPQMF VTVBMMZ TJU PO CFODIFT SBUIFS UIBO PO UIF GMPPS� 4JNJMBSMZ
 JO

&YBNQMF ��
 LOPXMFEHF BCPVU UIF ӭөӞӫӱӦӫӤӞӱӯӢӢ TDSJQUXPVMEIFMQ JO GJOEJOH UIBU TBQMJOHT

BSF VTVBMMZ VTFE SBUIFS UIBO PME USFFT�

	��
 5FYU� *U XBT B MPOH EBZ BU XPSL BOE * EFDJEFE UP TUPQ BU UIF HZN CFGPSF HPJOH IPNF� *

SBO PO UIF USFBENJMM BOE MJGUFE TPNF XFJHIUT� * EFDJEFE * XPVME BMTP TXJN B GFX MBQT

JO UIF QPPM� 0ODF * XBT EPOF XPSLJOH PVU
 * XFOU JO UIF MPDLFS SPPN BOE TUSJQQFE

EPXO BOEXSBQQFENZTFMG JO B UPXFM� * XFOU JOUP UIF TBVOB BOE UVSOFE PO UIF IFBU� *

MFU JU HFU OJDF BOE TUFBNZ� * TBU EPXO BOE SFMBYFE� * MFU NZ NJOE UIJOL BCPVU OPUIJOH

CVU QFBDFGVM
 IBQQZ UIPVHIUT� * TUBZFE JO UIFSF GPS POMZ BCPVU UFO NJOVUFT CFDBVTF

JU XBT TP IPU BOE TUFBNZ� 8IFO * HPU PVU
 * UVSOFE UIF TBVOB PGG UP TBWF FOFSHZ BOE

UPPL B DPPM TIPXFS� * HPU PVU PG UIF TIPXFS BOE ESJFE PGG� "GUFS UIBU
 * QVU PO NZ

FYUSB TFU PG DMFBO DMPUIFT * CSPVHIU XJUI NF
 BOE HPU JO NZ DBS BOE ESPWF IPNF�

2VFTUJPO� 8IFSF EJE UIFZ TJU JOTJEF UIF TBVOB 

$PSSFDU "OTXFS� PO B CFODI

*ODPSSFDU "OTXFS� PO UIF GMPPS

	��
 5FYU� #FGPSF ZPV QMBOU B USFF
 ZPV NVTU DPOUBDU UIF VUJMJUZ DPNQBOZ� ҲFZ XJMM DPNF

UP ZPVS QSPQFSUZ BOE NBSL PVU VUJMJUZ MJOFT� 8JUIPVU EPJOH UIJT
 ZPV NBZ EJH EPXO

BOE IJU B MJOF
 XIJDI DBO CF MFUIBM� 0ODF ZPV LOPX XIFSF UP EJH
 TFMFDU XIBU UZQF PG

USFF ZPV XBOU� 5BLF UIJOHT JOUP DPOTJEFSBUJPO TVDI BT IPX NVDI TVO JU HFUT
 XIBU
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[POF ZPV BSF JO
 BOE IPX RVJDLMZ ZPV XBOU JU UP HSPX� %JH B IPMF MBSHF FOPVHI GPS

UIF USFF BOE SPPUT� 1MBDF UIF USFF JO UIF IPMF BOE UIFO GJMM UIF IPMF CBDL VQ XJUI EJSU�

.BOZ TNBMM USFFT XJMM OFFE TVQQPSU VOUJM UIFZ BSF CJHHFS� ҲJT XJMM FOTVSF UIFZ HSPX

UBMM BOE TUSBJHIU� *U JT DSVDJBM UP LFFQ UIF USFF XBUFSFE� *U XJMM OFFE B MPU PG XBUFS

BU GJSTU� .VMDI JT IFMQGVM UP LFFQ UIF TPJM NPJTU� *UѠT BMTP JNQPSUBOU UP XBJU VOUJM UIF

UISFBU PG B GSPTU IBT QBTTFE PS JT OPU JO UIF OFBS GVUVSF� (JWJOH DBSF UP ZPVS OFX USFF

XJMM FOTVSF UIBU JU XJMM HSPX CJH BOE TUSPOH�

2VFTUJPO� 8FSF UIFZ TBQMJOHT PS PME USFFT 

$PSSFDU "OTXFS� TBQMJOHT

*ODPSSFDU "OTXFS� PME USFFT

	��
 2VFTUJPO� 8PVME JU IBWF CFFO FBTJFS UP QMBOU UIF USFF JG UIFZ IBE IFMQ 

$PSSFDU "OTXFS� ZFT

*ODPSSFDU "OTXFS� OP

$BTFT TVDI BT &YBNQMF �� BOE �� XFSF SBSF BOE IBSE UP GJOE JO UIF EBUB� 5P UIF MBSHFTU

FYUFOU
 UIF NJTDMBTTJGJFE RVFTUJPOT XPVME SFRVJSF HFOFSJD JOGFSFODF PWFS B NPSF HFOFSBM UZQF

PG DPNNPOTFOTF LOPXMFEHF UIBU JT UZQJDBMMZ OPU QBSU PG TDSJQU LOPXMFEHF�

&YBNQMFT �� BOE �� JMMVTUSBUF UIJT� ҲF TJNQMF GBDU UIBU QMBOUJOH B USFF HFUT FBTJFS JG ZPV IBWF

IFMQ JT IBSE UP JOGFS GPS B NBDIJOF
 BT XFMM BT UIF GBDU UIBU POF UBLFT ESJWJOH MFTTPOT JO PSEFS

UP HFU B ESJWFSѠT MJDFOTF�

ҲJT QSPCMFN DBO BMTP CF BUUSJCVUFE UP UIF NPEF PG RVFTUJPO DPMMFDUJPO� 5VSLFST XFSF OPU

HVJEFE UP BTL BCPVU QBSUJDJQBOUT BOE FWFOUT PG B TUPSZ TQFDJGJDBMMZ
 XIJDI XPVME SFTVMU JO B

CFUUFS GPDVT PG UIF RVFTUJPOT PO TDSJQU LOPXMFEHF� *OTUFBE
 NBOZ RVFTUJPOT BSF BTLFE JO B

WFSZ PQFO XBZ
 BOE EP OPU BEESFTT JOGPSNBUJPO UIBU JT FODPEFE JO TDSJQUT�

	��
 5FYU� .ZNPN JT UFBDIJOHNF UP ESJWF� 'JSTU UIJOH
 XF DIFDL UPNBLF TVSF UIF CMJOLFST

BSFXPSLJOH� * GMJQQFE UIF MFWFS PO UIF MFGU TJEF PG UIF TUFFSJOH DPMVNO VQ GPS UIF SJHIU

CMJOLFS BOE EPXO GPS UIF MFGU� #PUI BSSPXT VOEFS UIF TQFFEPNFUFS CMJOLFE BOE PO

UIF PVUTJEF PG UIF DBS JO UIF GSPOU BOECBDL� /FYUXF HPU JO BOE GBTUFOFEPVS TFBU CFMUT


UIFO * DIFDLFE UIF TJEF NJSSPST BOE SFBS WJFX UP NBLF TVSF * DPVME TFF� * JOTFSUFE

UIF LFZT JOUP UIF JHOJUJPO BOE VTJOH NZ UIVNC BOE GJSTU GJOHFS QVTIFE UIF TXJUDI

GPSXBSE� * DIFDLFE UIF NJSSPST BHBJO UP NBLF TVSF BMM QFPQMF
 BOJNBMT
 BOE PCKFDUT



�� &YQFSJNFOUT PO .$4DSJQU ���

XIFSF PVU PG UIF XBZ� * QVMMFE UIF HFBS TIJGU UPXBSET NF BOE QVMMFE EPXO POF DMJDL

HPJOH GSPN 1 	QBSL
 UP 3 	SFWFSTF
� * DIFDL UIF NJSSPST PODF NPSF BOE UVSOFE NZ

IFBE UP UIF SJHIU UP MPPL PWFS NZ TIPVMEFS UP CBDL PVU PG UIF ESJWFXBZ� "U UIF FOE

PG UIF ESJWFXBZ
 * QVTIFE UIF UVSO TJHOBM MFWFS EPXO UP TJHOBM * XBT UVSOJOH MFGU� *

MPPLFE UP UIF SJHIU BOE UP UIF MFGU UP DIFDL GPS USBGGJD UXJDF BOE QVMMFE PVU�

2VFTUJPO� 8IZ EJE UIFZ XBOU UP UBLF ESJWJOH MFTTPOT 

$PSSFDU "OTXFS� 5P HFU UIFJS MJDFOTF�

*ODPSSFDU "OTXFS� 5P BQQMZ GPS B KPC�

5P BMMFWJBUF UIFTF QSPCMFNT
 XF DSFBUFE B TFDPOE DPSQVT
 CBTFE PO B SFWJTFE WFSTJPO PG UIF

RVFTUJPO DPMMFDUJPO FYQFSJNFOU
 BT EFTDSJCFE JO $IBQUFS ���

��� $PODMVTJPO

*O UIJT DIBQUFS
 XF EFTDSJCFE CBTFMJOFT NPEFMT UP BTTFTT UIF HFOFSBM EJGGJDVMUZ PG PVS .$�

4DSJQU DPSQVT� 8F BMTP SFQPSUFE PO UIF SFTVMUT PG B 4FN&WBM TIBSFE UBTL UIBU XF DPOEVDUFE

CBTFE PO UIF DPSQVT�

8F GJOE UIBU CBTFMJOFT NPEFMT TUSVHHMF PO UIF EBUB
 XIJMF UIF UBTL JT USJWJBM GPS IVNBOT
 JMMVT�

USBUJOH UIBU UIF UBTL JT HFOFSBMMZ DIBMMFOHJOH� 4VSQSJTJOHMZ
 TDSJQU�CBTFE RVFTUJPOT BSF HFO�

FSBMMZ OPU IBSEFS UP BOTXFS UIBO UFYU�CBTFE RVFTUJPOT GPS PVS CBTFMJOF NPEFMT� 8IJMF XF

FYQFDUFE UIBU NPEFMT XIJDI IBWF BDDFTT UP TDSJQU LOPXMFEHF TIPVME QFSGPSN CFUUFS PO UIF

EBUB
 OP QBSUJDJQBOU PG UIF TIBSFE UBTL GPVOE OPUBCMF FGGFDUT XIFO JODMVEJOH TDSJQU LOPXM�

FEHF EBUB JOUP UIFJS NPEFMT� ҲF CFTU�QFSGPSNJOH TZTUFN JOTUFBE NBEF VTF PG $PODFQU/FU

XIJDI MFBE UP TNBMM CVU OPUBCMF JNQSPWFNFOUT�

4JODF UXP PG PVS NBJO FYQFDUBUJPOT XFSF OPU GVMGJMMFE
 OBNFMZ UIBU TDSJQU LOPXMFEHF TIPVME

IFMQ TZTUFNT
 BOE UIBU TDSJQU�CBTFE RVFTUJPOT BSF IBSEFS UP BOTXFS
 XF EFDJEFE UP QFSGPSN B

NPSF SJHPSPVT JOWFTUJHBUJPO PG UIF QFSGPSNBODF PG POF PG UIF CFTU QFSGPSNJOH NPEFMT JO UIF

TIBSFE UBTL� .FSLIPGFS FU BM� 	����
 VTF B TJNQMF MPHJTUJD NPEFM UIBU NBLFT OP VTF PG DPN�

NPOTFOTF LOPXMFEHF
 CVU QFSGPSNT WFSZ XFMM PO PVS EBUB� #Z BO BOBMZTJT PG UIF NPEFMѠT

PVUQVU BOE GFBUVSF XFJHIUT
 BT XFMM BT B NBOVBM JOTQFDUJPO PG UIF EBUB
 XF JEFOUJGJFE UXP

NBJO QSPCMFNT� 	�
 UIF BOTXFST UP NBOZ TDSJQU�CBTFE RVFTUJPOT DBO CF NFNPSJ[FE CZ TZT�
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UFNT CBTFE PO UIF USBJOJOH EBUB BOE 	�
 NBOZ PG UIF SFNBJOJOH RVFTUJPOT SFRVJSF JOGFSFODF

PWFS NPSF HFOFSJD DPNNPOTFOTF LOPXMFEHF BT FODPEFE CZ TDSJQUT�

0VS BOBMZTJT ZJFMET BO JOTUSVDUJWF PQQPSUVOJUZ GPS B SFWJTJPO PG UIF EBUB DPMMFDUJPO QSPDFTT�

#BTFE PO TVDI B SFWJTJPO
 XF SFQFBUFE UIF EBUB DPMMFDUJPO BOE DSFBUFE B TFDPOE EBUBTFU
 BT

EFTDSJCFE JO $IBQUFS ���



$IBQUFS ��

.$4DSJQU���� " 3FWJTFE .BDIJOF

$PNQSFIFOTJPO %BUBTFU

"O JNQPSUBOU GJOEJOH JO $IBQUFS � XBT UIBU TDSJQU LOPXMFEHF JT OPU OFDFTTBSJMZ SFRVJSFE GPS

QFSGPSNJOH XFMM PO .$4DSJQU�

*O TIPSU
 XF GPVOE UIBU UIJT DBO CF BUUSJCVUFE UP UIF XBZ JO XIJDI RVFTUJPOT XFSF DPMMFDUFE�

%VSJOH UIF DPMMFDUJPO QSPDFTT
 XPSLFST XFSF OPU TIPXO B UFYU
 CVU POMZ B WFSZ TIPSU EFTDSJQ�

UJPO PG UIF TDFOBSJP UIBU UIF UFYU SFGFST UP� "T B SFTVMU
 NBOZ RVFTUJPOT BTL BCPVU HFOFSBM

BTQFDUT PG UIF TDFOBSJP
 XJUIPVU SFGFSSJOH UP BDUVBM EFUBJMT� ҲJT IBT UIF FGGFDU UIBU UIFSF BSF

NBOZ RVFTUJPOT XJUI TUBOEBSEJ[FE BOTXFST
 J�F� RVFTUJPOT UIBU DBO CF BOTXFSFE JSSFTQFD�

UJWF PG B DPODSFUF SFBEJOH UFYU� .FSLIPGFS FU BM� 	����
 GPVOE UIBU TVDI JOGPSNBUJPO DBO

FTTFOUJBMMZ CF MFBSOFE GSPN POMZ UIF USBJOJOH EBUB XJUIPVU FYUFSOBM CBDLHSPVOE JOGPSNB�

UJPO
 VTJOH B TJNQMF MPHJTUJD SFHSFTTJPO DMBTTJGJFS BOE TVSGBDF GFBUVSFT SFHBSEJOH XPSET JO UIF

UFYU
 RVFTUJPO BOE BOTXFS DBOEJEBUFT� "MTP
 NBOZ RVFTUJPOT SFRVJSF JOGFSFODF PWFS HFOFSBM

DPNNPOTFOTF LOPXMFEHF SBUIFS UIBO TDSJQU LOPXMFEHF�

*O UIJT DIBQUFS
 XF QSFTFOU B OFX DPSQVT
 CBTFE PO B OFX EBUB DPMMFDUJPO NFUIPE UIBU SFTVMUT

JO B MBSHFS OVNCFS PG DIBMMFOHJOH RVFTUJPOT UIBU SFRVJSF TDSJQU LOPXMFEHF� *O QBSUJDVMBS


XF EFGJOF B SFWJTFE RVFTUJPO DPMMFDUJPO QSPDFEVSF
 XIJDI FOTVSFT B MBSHF QSPQPSUJPO PG DPN�

NPOTFOTF RVFTUJPOT
 XIPTF BOTXFSJOH SFRVJSFT OPO�USJWJBM JOGFSFODF� *O UIF OFX RVFTUJPO
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5 	���
 8F QVU PVS JOHSFEJFOUT UPHFUIFS UPNBLF TVSF UIFZXFSF BU UIF SJHIU UFNQFSBUVSF


QSFIFBUFE UIF PWFO
 BOE QVMMFE PVU UIF QSPQFS VUFOTJMT� 8F UIFO QSFQBSFE UIF CBUUFS

VTJOH FHHT BOE TPNF PUIFSNBUFSJBMT XF QVSDIBTFE BOE UIFO QPVSFE UIFN JOUP B QBO�

"GUFS CBLJOH UIF DBLF JO UIF PWFO GPS UIF UJNF UIF SFDJQF UPME VT UP
 XF UIFO EPVCMF

DIFDLFE UP NBLF TVSF JU XBT EPOF CZ QVTIJOH B LOJGF JOUP UIF DFOUFS� 8F TBX TPNF

DSVNCT TUJDLJOH UP UIF LOJGF XIFO XF QVMMFE JU PVU TP XF LOFX JU XBT SFBEZ UP FBU �

2� 8IFO EJE UIFZ QVU UIF QBO JO UIF PWFO BOE CBLF JU BDDPSEJOH UP UIF JOTUSVDUJPOT 

"GUFS FBUJOH UIF DBLF� !

"GUFS NJYJOH UIF CBUUFS� !
2� 8IBU EJE UIFZ QVU JO UIF PWFO 

ҲF DBLF NJY� !
6UFOTJMT� !

'JHVSF ����� &YBNQMF UFYU GSBHNFOU GSPN .$4DSJQU���

DPMMFDUJPO QSPDFEVSF
 XF GPDVT FYDMVTJWFMZ PO RVFTUJPOT BCPVU QBSUJDJQBOUT BOE FWFOUT� ҲF

RVFTUJPOT BSF GPSNVMBUFE CBTFE PO B DPODSFUF UFYU
 BOE UIF TFOUFODF DPOUBJOJOH UIF JOGPS�

NBUJPO JT TVCTFRVFOUMZ IJEEFO JO UIF UFYU
 TVDI UIBU GPS GJOEJOH BO BOTXFS
 UIF SFRVJSFE

JOGPSNBUJPO OFFET UP CF JOGFSSFE GSPN CBDLHSPVOE LOPXMFEHF�

#BTFE PO UIF OFX NFUIPE
 XF DSFBUF .$4DSJQU���
 B SFBEJOH DPNQSFIFOTJPO DPSQVT GPDVTFE

PO TDSJQU FWFOUT BOE QBSUJDJQBOUT� *U DPOUBJOT NPSF UIBO �
��� UFYUT BCPVU FWFSZEBZ TDF�

OBSJPT
 UPHFUIFS XJUI NPSF UIBO ��
��� NVMUJQMF�DIPJDF RVFTUJPOT PO UIFTF UFYUT� "MM EBUB

XFSF DPMMFDUFE WJB DSPXETPVSDJOH� #BTFE PO B DSPXETPVSDFE SFBTPOJOH UZQF BOOPUBUJPO
 XF

GJOE UIBU BCPVU IBMG PG UIF RVFTUJPOT SFRVJSF UIF VTF PG DPNNPOTFOTF BOE TDSJQU LOPXMFEHF

GPS GJOEJOH UIF DPSSFDU BOTXFS
 B OPUBCMZ IJHIFS OVNCFS UIBO JO .$4DSJQU� .PSFPWFS
 XF

TIPX UIBU JO DPNQBSJTPO UP .$4DSJQU
 DPNNPOTFOTF�CBTFE RVFTUJPOT JO .$4DSJQU��� BSF

BMTP IBSEFS UP BOTXFS
 FWFO GPS B TZTUFN UIBU NBLFT VTF PG B DPNNPOTFOTF EBUBCBTF�

'JHVSF ���� TIPXT B UFYU TOJQQFU GSPN B UFYU JO .$4DSJQU���
 UPHFUIFS XJUI UXP RVFTUJPOT

XJUI BOTXFS BMUFSOBUJWFT� 5P GJOE BO BOTXFS GPS RVFTUJPO �
 JOGPSNBUJPO BCPVU UIF UFNQPSBM

PSEFS PG UIF TUFQT GPS CBLJOH B DBLF JT SFRVJSFE� ҲF DBLF JT QVU JO UIF PWFO BGUFS NJYJOH

UIF CBUUFS
 BOE OPU BGUFS FBUJOH JUѝB QJFDF PG JOGPSNBUJPO OPU HJWFO JO UIF UFYU
 TJODF UIF
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FWFOU PG QVUUJOH UIF DBLF JO UIF PWFO JT OPU FYQMJDJUMZ NFOUJPOFE� 4JNJMBSMZ
 POF OFFET TDSJQU

LOPXMFEHF BCPVU XIJDI QBSUJDJQBOUT BSF UZQJDBMMZ JOWPMWFE JO XIJDI FWFOUT UP LOPX UIBU

UIF DBLF NJY SBUIFS UIBO UIF VUFOTJMT JT QVU JOUP UIF PWFO� #PUI JODPSSFDU BOTXFS DBOEJEBUFT

BSF EJTUSBDUPST� ҲF VUFOTJMT BT XFMM BT UIF BDUJPO PG FBUJOH UIF DBLF BSFNFOUJPOFE JO UIF UFYU


CVU JODPSSFDU BOTXFST UP UIF RVFTUJPO�

ҲF TUSVDUVSF PG UIJT DIBQUFS JT BT GPMMPXT�

ѧ *O 4FDUJPO ����
 XF QSFTFOU B OFX DPMMFDUJOH NFUIPE GPS DIBMMFOHJOH RVFTUJPOT XIPTF

BOTXFST SFRVJSF DPNNPOTFOTF LOPXMFEHF BOE JO QBSUJDVMBS TDSJQU LOPXMFEHF
 BT XFMM

BT B OFX NBDIJOF DPNQSFIFOTJPO EBUBTFU UIBU XBT DSFBUFE XJUI UIJT NFUIPE�

ѧ 8F DPNQBSF .$4DSJQU��� UP .$4DSJQU
 PVS GJSTU NBDIJOF DPNQSFIFOTJPO SFTPVSDF

GPS FWBMVBUJOHNPEFMT PG TDSJQU LOPXMFEHF� 8F TIPX UIBU JO DPNQBSJTPO UP.$4DSJQU


UIF OVNCFS PG RVFTUJPOT UIBU SFRVJSF TDSJQU LOPXMFEHF JT JODSFBTFE CZ B MBSHF NBSHJO

	4FDUJPO ����
�

ѧ *O 4FDUJPO ����
 XF TIPX UIBU UIF UBTL JT TJNQMF GPS IVNBOT
 CVU UIBU FYJTUJOH CFODI�

NBSL NPEFMT
 JODMVEJOH B UPQ�TDPSJOH NBDIJOF DPNQSFIFOTJPO NPEFM UIBU VUJMJ[FT

B SFTPVSDF GPS DPNNPOTFOTF LOPXMFEHF
 TUSVHHMF PO UIF RVFTUJPOT JO .$4DSJQU����

ҲJT IPMET JO QBSUJDVMBS GPS RVFTUJPOT UIBU SFRVJSF DPNNPOTFOTF LOPXMFEHF
 XIJDI

BSF NPTU EJGGJDVMU� $POTFRVFOUMZ
 XF BSHVF UIBU PVS EBUBTFU QSPWJEFT B NPSF SPCVTU

CBTJT GPS GVUVSF SFTFBSDI PO UFYU VOEFSTUBOEJOH NPEFMT CBTFE PO TDSJQU LOPXMFEHF�

���� $PSQVT $SFBUJPO

5FYUT
 RVFTUJPOT
 BOE BOTXFS DBOEJEBUFT BSF SFRVJSFE GPS BNVMUJQMF DIPJDFNBDIJOF DPNQSF�

IFOTJPO EBUBTFU� 0VS EBUB DPMMFDUJPO QSPDFTT GPS UFYUT BOE BOTXFST JT CBTFE PO UIF.$4DSJQU

EBUB BOE UIF NFUIPET EFWFMPQFE UIFSF
 CVU XJUI TFWFSBM DSVDJBM EJGGFSFODFT� 8F DSFBUF UIF

EBUB TFU WJB DSPXETPVSDJOH
 BT GPS UIF DSFBUJPO PG .$4DSJQU 	$IBQUFS �
� ҲF RVFTUJPO DPM�

MFDUJPO JT SFWJTFE UP BDDPVOU GPS UIF TIPSUDPNJOHT GPVOE XJUI .$4DSJQU�

4JNJMBSMZ UP .$4DSJQU
 XF BSF JOUFSFTUFE JO RVFTUJPOT UIBU SFRVJSF JOGFSFODF PWFS TDSJQU

LOPXMFEHF GPS GJOEJOH B DPSSFDU BOTXFS� $SFBUJOH TVDI RVFTUJPOT JT DIBMMFOHJOH� 8IFO RVFT�

UJPOT BSF DPMMFDUFE CZ TIPXJOH B SFBEJOH UFYU BOE BTLJOH DSPXETPVSDJOH XPSLFST UP XSJUF
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RVFTUJPOT
 UIFJS BOTXFS DBO VTVBMMZ CF SFBE PGG UIF UFYU� 'PS .$4DSJQU
 XF UIVT EFDJEFE UP

OPU TIPX B SFBEJOH UFYU BU BMM
 CVU POMZ B TIPSU TVNNBSZ PG UIF UFYU TDFOBSJP� ҲJT SFTVMUFE

JO UPP HFOFSBM RVFTUJPOT
 TP XF EFDJEFE GPS B UIJSE PQUJPO� 8F JEFOUJGJFE B OVNCFS PG UBSHFU

TFOUFODFT JO UIF SFBEJOH UFYU BOE HVJEFE XPSLFST UP GPSNVMBUF RVFTUJPOT BCPVU TDSJQU�SFMBUFE

EFUBJMT JO UIFTF TFOUFODFT� ҲF UBSHFU TFOUFODFT XFSF UIFO IJEEFO GSPN UIF UFYU
 NFBOJOH

UIBU SFMFWBOU JOGPSNBUJPO XPVME IBWF UP CF JOGFSSFE GSPN DPNNPO TFOTF EVSJOH UIF BOTXFS

DPMMFDUJPO BOE BMTP JO UIF UBTL JUTFMG� *O UIF GPMMPXJOH TFDUJPOT
 XF EFTDSJCF UIF UISFF EBUB

DPMMFDUJPO TUFQT JO EFUBJM�

������ 5FYU $PMMFDUJPO

"T B TUBSUJOH QPJOU
 XF SFVTFE BMM UFYUT GSPN .$4DSJQU 	�
��� UFYUT PO ��� TDFOBSJPT
 GPS PVS

EBUB TFU� 5P JODSFBTF UIF UPQJDBM DPWFSBHF BOE EJWFSTJUZ
 XF BEEFE UFYUT GPS �� OFX TDFOBSJPT

UP PVS DPMMFDUJPO� "T GPS .$4DSJQU
 XF TFMFDUFE UPQJDBMMZ EJGGFSFOU BOE QMBVTJCMF FWFSZEBZ

TDFOBSJPT PG WBSZJOH DPNQMFYJUZ
 XIJDI XFSF OPU UPP GJOF�HSBJOFE 	TVDI BT PQFOJOH B XJOEPX
�

ҲF TDFOBSJPT XFSF UBLFO GSPN � TPVSDFT� 'JSTU
 XF FYUSBDUFE TDFOBSJPT GSPN TFWFSBM TDSJQU

DPMMFDUJPOT 	8BO[BSF FU BM�
 ����� 3FHOFSJ FU BM�
 ����� 4JOHI FU BM�
 ����
 UIBU BSF OPU QBSU PG

.$4DSJQU� 4FDPOE
 XF JOTQFDUFE UIF 4QJOO�S CMPH TUPSZ DPSQVT 	#VSUPO FU BM�
 ����

 B MBSHF

DPSQVT PG OBSSBUJWF CMPH TUPSJFT BOE JEFOUJGJFE BEEJUJPOBM TDFOBSJPT JO UIFTF TUPSJFT� ҲJSE


XF BEEFE OFX TDFOBSJPT UIBU BSF SFMBUFE UP FYJTUJOH POFT PS UIBU FYUFOE UIFN�

8F DPMMFDUFE �� UFYUT QFS OFX TDFOBSJP
 VTJOH UIF TBNF UFYU DPMMFDUJPO NFUIPE BT GPS .$�

4DSJQU� 8F BTLFE XPSLFST UP UFMM B TUPSZ BCPVU B DFSUBJO FWFSZEBZ TDFOBSJP ѢBT JG UBMLJOH

UP B DIJMEѣ� ҲJT JOTUSVDUJPO FOTVSFT UIBU UIF SFTVMUJOH TUPSJFT BSF TJNQMF JO MBOHVBHF BOE

DMFBSMZ TUSVDUVSFE� 5FYUT DPMMFDUFE UIJT XBZ IBWF CFFO GPVOE UP FYQMJDJUMZ NFOUJPO NBOZ

TDSJQU FWFOUT BOE QBSUJDJQBOUT 	T� $IBQUFS � BOE $IBQUFS �
� ҲFZ BSF UIVT JEFBM UP FWBMVBUF

TDSJQU�CBTFE JOGFSFODF�

������ 2VFTUJPO $PMMFDUJPO

'PS UIF RVFTUJPO DPMMFDUJPO
 XF GPMMPX UIF DSFBUJPO PG .$4DSJQU JO UFMMJOH XPSLFST UIBU UIF

EBUB BSF DPMMFDUFE GPS B SFBEJOH DPNQSFIFOTJPO UBTL GPS DIJMESFO
 JO PSEFS UP HFU MJOHVJTUJDBMMZ

TJNQMF BOE FYQMJDJU RVFTUJPOT� )PXFWFS
 BT NFOUJPOFE BCPWF
 XF HVJEF XPSLFST UPXBSET
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'JHVSF ����� 4DSFFOTIPU PG BO JUFN JO UIF QBSUJDJQBOU RVFTUJPO DPMMFDUJPO FYQFSJNFOU�

BTLJOH RVFTUJPOT BCPVU UBSHFU TFOUFODFT SBUIFS UIBO B DPNQMFUF UFYU�

"T UBSHFU TFOUFODFT
 XF TFMFDUFE FWFSZ GPVSUI TFOUFODF JO B UFYU� *O PSEFS UP BWPJE TFMFDUJOH

UBSHFU TFOUFODFT XJUI UPP NVDI PS UPP MJUUMF DPOUFOU
 XF POMZ DPOTJEFSFE TFOUFODFT XJUI MFTT

UIBO �� UPLFOT
 CVU UIBU DPOUBJOFE � PS NPSF OPVO QISBTFT��

*O B TFSJFT PG QJMPU TUVEJFT
 XF TIPXFE UIF UFYUT XJUI IJHIMJHIUFE UBSHFU TFOUFODFT UP XPSLFST

BOE BTLFE UIFN UP XSJUF RVFTUJPOT BCPVU UIFTF TFOUFODFT� 8F IPXFWFS GPVOE
 UIBU JO NBOZ

DBTFT
 UIF XSJUUFO RVFTUJPOT XFSF UPP HFOFSBM PS OPOTFOTJDBM�

8F DPODMVEFE UIBU BO FWFONPSF TUSVDUVSFE UBTLXBT SFRVJSFE BOEEFDJEFE UP DPODFOUSBUF PO

RVFTUJPOT PG UXP UZQFT� 	�
 RVFTUJPOT UIBU BTL BCPVU QBSUJDJQBOUT
 BOE 	�
 RVFTUJPOT BCPVU UIF

UFNQPSBM FWFOU TUSVDUVSF PG B TDFOBSJP� 1BSUJDJQBOUT BSF VTVBMMZ JOTUBOUJBUFE CZOPVOQISBTFT

	/1T

 XIJMF FWFOUT BSF EFTDSJCFE CZ WFSC QISBTFT 	71T
� 8F UIVT VTFE 4UBOGPSE $PSF/-1

	.BOOJOH FU BM�
 ����
 UP FYUSBDU CPUI /1T BOE 71T JO UIF UBSHFU TFOUFODFT BOE TQMJU VQ UIF

FYQFSJNFOU JOUP UXP QBSUT� *O UIF GJSTU QBSU
 XPSLFST XFSF SFRVJSFE UP XSJUF RVFTUJPOT UIBU

BTL BCPVU UIF HJWFO OPVO QISBTF� 'JHVSF ���� TIPXT B TDSFFOTIPU PG BO JUFN GSPN UIF GJSTU QBSU�

ҲF GJSTU DPMVNO TIPXT UIF SFBEJOH UFYU XJUI UIF UBSHFU TFOUFODF IJHIMJHIUFE� ҲF TFDPOE

DPMVNOT TIPXT BMM FYUSBDUFE QISBTFT XJUI B GJFME GPS POF RVFTUJPO QFS QISBTF�� 'VMM EFUBJMT

PG UIF FYQFSJNFOU JOTUSVDUJPOT BSF HJWFO JO UIF 4VQQMFNFOUBM .BUFSJBM�

*O UIF TFDPOE QBSU
 XF BTLFE XPSLFST UP XSJUF B UFNQPSBM RVFTUJPO 	XIFO
 IPX MPOH
 FUD�
 VT�
�"MM QBSBNFUFSTXFSF TFMFDUFE FNQJSJDBMMZ
 CZ UFTUJOH EJGGFSFOU WBMVFT BOE BOBMZ[JOH TBNQMFT PG UIF SFTVMUJOH

EBUB�
�*G UIF OPVO QISBTFXBT QBSU PG B QSFQPTJUJPOBM QISBTF PS B DPOTUSVDUJPO PG UIF GPSN Ѣ/1 PG /1ѣ
 XF UPPL UIF

XIPMF QISBTF JOTUFBE
 CFDBVTF JU JT NPSF OBUVSBM UP BTL GPS UIF DPNQMFUF QISBTF� *O PSEFS UP BWPJE SFEVOEBODZ


XF POMZ MPPLFE BU /1T UIBU IBE OP PUIFS /1T BT QBSFOUT� 8F BMTP FYDMVEFE OPVO QISBTFT UIBU SFGFSSFE UP UIF

OBSSBUPS 	*
 NF FUD�
�
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JOH UIF HJWFO WFSC QISBTF� 8F GPVOE UIBU BO FYBDU SFQFUJUJPO PG UIF /1 JOTUSVDUJPOT GPS UIF TFD�

POE QBSU 	ѢBTL BCPVU UIF HJWFO WFSC QISBTFѣ
 SFTVMUFE JO VOOBUVSBM RVFTUJPOT
 TP XF BEBQUFE

UIF JOTUSVDUJPOT� " TDSFFOTIPU PG UIF 71 FYQFSJNFOU JT HJWFO JO UIF 4VQQMFNFOUBM .BUFSJBM�

8F TIPXFE FBDI UFYU UP UXP XPSLFST BOE BTLFE UIFN UP XSJUF POF RVFTUJPO QFS 71 PS /1�

8PSLFST XFSF POMZ BMMPXFE UP XPSL PO FJUIFS UIF 71 PS UIF /1 QBSU
 TJODF UIF JOTUSVDUJPOT

DPVME FBTJMZ CF DPOGVTFE� *O PSEFS UP FYDMVEF ZFT�OP RVFTUJPOT
 XF EJE OPU BDDFQU JOQVUT

TUBSUJOH XJUI BO BVYJMJBSZ PS NPEBM WFSC� "MTP
 BMM RVFTUJPOT OFFEFE UP DPOUBJO BU MFBTU �

XPSET� 8F BTLFE XPSLFST UP VTF UIFZ UP SFGFS UP UIF QSPUBHPOJTU PG UIF TUPSZ BOE PUIFS UZQFT

PG NFOUJPOT 	F�H� QSPOPVOT MJLF *
 ZPV
 XF PS UIF XPSE OBSSBUPS
 XFSF OPU BDDFQUFE�

������ "OTXFS $PMMFDUJPO

'PS DPMMFDUJOH BOTXFS DBOEJEBUFT XF IJE UIF UBSHFU TFOUFODFT GSPN UIF UFYUT BOE TIPXFE

UIFN XJUI VQ UP �� RVFTUJPOT
 UP LFFQ UIF XPSLMPBE BU BO BDDFQUBCMF MFWFM� *G UIFSF XFSF

NPSF RVFTUJPOT GPS B UFYU
 XF TFMFDUFE �� RVFTUJPOT BU SBOEPN�

4JODF UIF UBSHFU TFOUFODFT BSF IJEEFO JO UIF UFYUT
 JU DBO CF FYQFDUFE UIBU TPNF RVFTUJPOT

DBOOPU CF BOTXFSFE GSPN UIF UFYU BOZNPSF� )PXFWFS
 UIF OFDFTTBSZ JOGPSNBUJPO GPS GJOEJOH

BO BOTXFS NJHIU CF JOGFSSFE GSPN TDSJQU LOPXMFEHF
 TP XPSLFST XFSF FYQMJDJUMZ UPME UIBU

UIFZ NJHIU OFFE DPNNPOTFOTF UP GJOE BO BOTXFS� 4PNF BOTXFST DBO TUJMM CF SFBE PGG UIF

UFYU
 JG PUIFS QBSUT PG UIF UFYUT DPOUBJO UIF TBNF JOGPSNBUJPO BT UIF IJEEFO UBSHFU TFOUFODFT�

'PS PUIFS RVFTUJPOT
 OFJUIFS UIF UFYU OPS TDSJQU LOPXMFEHF QSPWJEFT TVGGJDJFOU JOGPSNBUJPO

GPS GJOEJOH BO BOTXFS�

"T GPS UIF DSFBUJPO PG .$4DSJQU
 XPSLFST GJSTU IBE UP DPOEVDU B ��XBZ DMBTTJGJDBUJPO GPS FBDI

RVFTUJPO UP BDDPVOU GPS UIFTF DBTFT� UFYU�CBTFE 	BOTXFS JT JO UIF UFYU

 TDSJQU�CBTFE 	BOTXFS DBO

CF JOGFSSFE GSPN TDSJQU LOPXMFEHF

 VOGJUUJOH 	RVFTUJPO EPFTOѠUNBLF TFOTF

 VOLOPXO 	BOTXFS

JT OPU LOPXO
� )BWJOH TVDI DMBTT BOOPUBUJPOT JT OPU POMZ VTFGVM GPS FWBMVBUJPO
 CVU JU BMTP

TFOTJUJ[FT XPSLFST GPS UIF GBDU UIBU UIFZ BSF FYQMJDJUMZ BMMPXFE UP VTF CBDLHSPVOE LOPXMFEHF�

*O UIF FYQFSJNFOU
 XPSLFST XFSF BMTP JOTUSVDUFE UP XSJUF CPUI B DPSSFDU BOE B QMBVTJCMF JO�

DPSSFDU BOTXFS GPS RVFTUJPOT MBCFMFE BT UFYU�CBTFE PG TDSJQU�CBTFE� 8F GPMMPX UIF DSFBUJPO PG

.$4DSJQU BOE SFRVJSF XPSLFST UP XSJUF BO BMUFSOBUJWF RVFTUJPO JG UIF MBCFMT VOGJUUJOH PS VO�

LOPXO BSF VTFE
 JO PSEFS UP MFWFM PVU UIF XPSLMPBE�



��� .$4DSJQU���� " 3FWJTFE .BDIJOF $PNQSFIFOTJPO %BUBTFU ���

8F QSFTFOUFE FBDI RVFTUJPO UP �XPSLFST
 SFTVMUJOH JO � KVEHNFOUT BOE VQ UP � JODPSSFDU BOE

DPSSFDU BOTXFS DBOEJEBUFT QFS RVFTUJPO� 'PS UIF GJOBM EBUB TFU
 XF DPOTJEFSFE RVFTUJPOTXJUI

B NBKPSJUZ WPUF 	� PVU PG �
 PO UFYU�CBTFE PS TDSJQU�CBTFE� 8F BMTP JODMVEFE RVFTUJPOT XJUIPVU

B NBKPSJUZ WPUF
 CVU GPS XIJDI BU MFBTU � XPSLFST BTTJHOFE POF PG UFYU�CBTFE PS TDSJQU�CBTFE� *O

UIBU DBTF
 XF BTTJHOFE UIF OFX MBCFM UFYU�PS�TDSJQU BOE BMTP BDDFQUFE UIF RVFTUJPO GPS UIF GJOBM

EBUB TFU� ҲJT TFFNFE SFBTPOBCMF
 TJODF BU MFBTU � XPSLFST XSPUF BOTXFST GPS UIF RVFTUJPO


NFBOJOH JU DPVME TUJMM CF VTFE JO UIF GJOBM EBUB DPMMFDUJPO� ҲF SFNBJOJOH RVFTUJPOT XFSF

EJTDBSEFE�

������ "OTXFS $BOEJEBUF 4FMFDUJPO

*O B MBTU TUFQ
 XF TFMFDUFE POF DPSSFDU BOE POF JODPSSFDU BOTXFS GSPN BMM QPTTJCMF DBOEJEBUFT

QFS RVFTUJPO GPS UIF EBUB TFU� 5P DIPPTF UIF NPTU QMBVTJCMF DPSSFDU BOTXFS DBOEJEBUF
 XF

BEBQU UIF QSPDFEVSF GSPN .$4DSJQU� 8F OPSNBMJ[F BMM DPSSFDU BOTXFST 	MPXFSDBTJOH
 OPS�

NBMJ[JOH OVNCFST�
 EFMFUJOH TUPQXPSET�
 BOE NFSHF DBOEJEBUFT UIBU BSF DPOUBJOFE JO BO�

PUIFS DBOEJEBUF
 BOE DBOEJEBUF QBJST XJUI B -FWFOTIUFJO 	����
 EJTUBODF PG MFTT UIBO �� ҲF

NPTU GSFRVFOU DBOEJEBUF JT TFMFDUFE BT DPSSFDU BOTXFS� *G UIFSF XBT OP DMFBS NBKPSJUZ
 XF

TFMFDUFE B DBOEJEBUF BU SBOEPN�

5P TFMFDU BO JODPSSFDU BOTXFS DBOEJEBUF
 XF BEBQU UIF BEWFSTBSJBM GJMUFSJOH BMHPSJUIN GSPN

;FMMFST FU BM� 	����
� 0VS JNQMFNFOUBUJPO VTFT B TJNQMF DMBTTJGJFS UIBU VUJMJ[FT TIBMMPX TVS�

GBDF GFBUVSFT� ҲF BMHPSJUIN TFMFDUT UIF JODPSSFDU BOTXFS DBOEJEBUF GSPN UIF TFU PG QPTTJCMF

DBOEJEBUFT UIBU JT NPTU EJGGJDVMU GPS UIF DMBTTJGJFS
 J�F� BO JODPSSFDU BOTXFS UIBU JT IBSE UP UFMM

BQBSU GSPN UIF DPSSFDU BOTXFS 	F�H� UIF JODPSSFDU BOTXFST JO 'JHVSF ����� FBUJOH BOE VUFOTJMT

BSF BMTP NFOUJPOFE JO UIF UFYU
� #Z QJDLJOH JODPSSFDU BOTXFST XJUI UIF BEWFSTBSJBM GJMUFSJOH

NFUIPE
 UIF EBUBTFU CFDPNFT SPCVTU BHBJOTU TVSGBDF�PSJFOUFE NFUIPET�

1SBDUJDBMMZ
 UIF BMHPSJUIN TUBSUT XJUI B SBOEPN BTTJHONFOU
 J�F� B SBOEPN JODPSSFDU BOTXFS

DBOEJEBUF QFS RVFTUJPO� ҲJT BTTJHONFOU JT SFGJOFE JUFSBUJWFMZ
 TVDI UIBU UIF NPTU EJGGJDVMU

DBOEJEBUF JT TFMFDUFE� *O FBDI JUFSBUJPO
 UIF BMHPSJUIN TQMJUT UIF EBUB JOUP B SBOEPN USBJOJOH

QBSU BOE B UFTU QBSU� ҲF DMBTTJGJFS JT USBJOFE PO UIF USBJOJOH QBSU BOE UIFO VTFE UP DMBTTJGZ

BMM QPTTJCMF DBOEJEBUFT JO UIF UFTU QBSU� ҲF BTTJHONFOU PG BOTXFS DBOEJEBUFT JO UIF UFTU
�8F VTFE UFYU�OVN
 IUUQT���HJUIVC�DPN�HIFXHJMM�UFYU�OVN�
�BOE
 PS
 UP
 UIF
 B

https://github.com/ghewgill/text2num


��� .$4DSJQU���� " 3FWJTFE .BDIJOF $PNQSFIFOTJPO %BUBTFU ���

EBUB JT UIFO DIBOHFE TVDI UIBU UIF NPTU EJGGJDVMU JODPSSFDU BOTXFS DBOEJEBUF QFS RVFTUJPO JT

QJDLFE BT JODPSSFDU BOTXFS� "GUFS TFWFSBM JUFSBUJPOT UISPVHI UIF FOUJSF EBUBTFU
 UIF OVNCFS

PG DIBOHFE BOTXFS DBOEJEBUFT VTVBMMZ TUBHOBUFT BOE UIF BMHPSJUIN DPOWFSHFT�

'PS .$4DSJQU���
 XF VTF UIF MPHJTUJD DMBTTJGJFS NFOUJPOFE JO 4FDUJPO ���
 XIJDI POMZ VTFT

TVSGBDF GFBUVSFT BOE JT UIVT XFMM TVJUFE GPS UIF GJMUFSJOH BMHPSJUIN�

'PSNBMJ[BUJPO

%BUB� EBUB TFU D
 B SBOEPNMZ JOJUJBMJ[FE BTTJHONFOU S
 BOE B DMBTTJGJFS C

3FTVMU� Ŝ

SFQFBU
TQMJU UIF EBUB JOUP UFTU CBUDIFT PG TJ[F b
 TVDI UIBU FBDI CBUDI DPOUBJOT BMM

RVFTUJPOT GPS b UFYUT�

GPSDtest JO CBUDIFT EP

Dtrain ←− D\Dtest�

Dtrain ←− compile(Dtrain)�

USBJO C PO Dtrain�

GPS BMM JOTUBODFT < Ti, Qi, a
+
i , < a−i,0...a

−
i,j > JO Dtest EP

VTF C UP DMBTTJGZ BMM JODPSSFDU BOTXFS DBOEJEBUFT a−i,0...a
−
i,j �

TFU si,j UP UIF JOEFY PG UIF BOTXFS DBOEJEBUF XJUI UIF IJHIFTU QSPCBCJMJUZ

PG CFJOH DPSSFDU�

FOE

FOE

VOUJM OVNCFS PG DIBOHFE BTTJHONFOUT TUBHOBUFT PS JODSFBTFT�
"MHPSJUIN �� "EWFSTBSJBM 'JMUFSJOH GPS .$4DSJQU���

"MHPSJUIN � HJWFT QTFVEP�DPEF GPS UIF BEWFSTBSJBM GJMUFSJOH BMHPSJUIN PO .$4DSJQU���� 'PS�

NBMMZ
 MFU B EBUBTFU CF EFGJOFE BT B MJTU PG UVQMFT 〈ti, qi, a+i , 〈a−i,0...a−i,j〉〉
 XIFSF ti JT B SFBEJOH

UFYU
 qi JT B RVFTUJPO PO UIF UFYU
 a+i JT UIF DPSSFDU BOTXFS 	BT TFMFDUFE WJB NBKPSJUZ WPUF
 T�

4FDUJPO ������
 BOE 〈a−i,0...a−i,j〉 JT B MJTU PG � UP � JODPSSFDU BOTXFS DBOEJEBUFT�� ҲF BJN PG

UIF BMHPSJUIN JT UP GJOE BO BTTJHONFOU Ŝ = {s0,0...si,j}
 XIFSF FBDI si,j JT UIF JOEFY PG UIF

NPTU EJGGJDVMU BOTXFS DBOEJEBUF JO 〈a−i,0...a−i,j〉�
�/PUF UIBU TJODF UIFSF BSF TFWFSBM RVFTUJPOT QFS UFYU
 UIF WBMVF PG ti NBZ BQQFBS JO TFWFSBM JOTUBODFT�
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UFYU�CBTFE TDSJQU�CBTFE UFYU�PS�TDSJQU VOGJUUJOH VOLOPXO

�
��� ��
��� �
��� �
��� �
���

UPUBM BOTXFSBCMF� ��
��� UPUBM OPU BOTXFSBCMF� �
���

5BCMF ����� %JTUSJCVUJPO PG RVFTUJPO MBCFMT
 CFGPSF WBMJEBUJPO�

" EBUBTFU UIBU JT DPNQJMFE XJUI UIF BTTJHONFOU S JT B MJTU PG JOTUBODFT< ti, qi, a
+
i , a

−
i >
 TVDI

UIBU UIFSF JT POMZ POF JODPSSFDU BOTXFS DBOEJEBUF QFS RVFTUJPO
 BDDPSEJOH UP UIF JOEJDFT

HJWFO CZ S�

0ODF UIF BMHPSJUIN DPOWFSHFT
 Ŝ JT VTFE UP DPNQJMF UIF GJOBM WFSTJPO PG UIF EBUBTFU
 D̂
 XIJDI

DPOUBJOT JODPSSFDU BOTXFS DBOEJEBUFT UIBU BSF NPTU MJLFMZ UP CF DPSSFDU�

'PS UIF CBUDI TJ[F XF USJFE WBMVFT JO {50, 100, 250, 500}
 CVU XF GPVOE UIBU GPS BMM WBMVFT
 UIF

QFSGPSNBODF PG UIF DMBTTJGJFS XPVME ESPQ DMPTF UP DIBODF MFWFM BGUFS POMZ POF JUFSBUJPO� 8F

TFU b = 250
 TJODF UIF QFSGPSNBODFXBT DMPTFTU UP DIBODF BGUFS DPOWFSHFODFXJUI UIBU TFUUJOH�

"MTP
 XF EFGJOFE UIBU UIF BMHPSJUIN DPOWFSHFT JG UIF OVNCFS PG DIBOHFE BTTJHONFOUT TJODF

UIF MBTU JUFSBUJPO JT≤ 50�

���� $PSQVT "OBMZTJT

������ (FOFSBM 4UBUJTUJDT

*O UPUBM
 .$4DSJQU��� DPNQSJTFT ��
��� RVFTUJPOT PO �
��� UFYUT
 J�F� ��� RVFTUJPOT PO BWFS�

BHF QFS UFYU� ҲF BWFSBHF MFOHUI PG UFYUT
 RVFTUJPOT BOE BOTXFST JT ����� UPLFOT
 ��� UPLFOT

BOE ��� UPLFOT
 SFTQFDUJWFMZ� *O UIF EBUB DPMMFDUJPO QSPDFTT
 XF DSPXETPVSDFE �
��� OFX

UFYUT
 SFTVMUJOH JO B UPUBM PG �
��� UFYUT GPS ��� TDFOBSJPT� 0O BWFSBHF
 UIFSF BSF ���� UBSHFU

TFOUFODFT QFS UFYU� *O UIF RVFTUJPO DPMMFDUJPO
 XF HBUIFSFE ��
��� RVFTUJPOT UIBU XFSF VTFE

GPS UIF BOTXFS DPMMFDUJPO� 'PS �
��� RVFTUJPOT
 UIFSF XBT OP DMFBS NBKPSJUZ PO UIF RVFTUJPO

MBCFM� 5BCMF ���� TIPXT UIF MBCFM EJTUSJCVUJPO PO UIF SFNBJOJOH ��
��� RVFTUJPOT� ��
��� PG

UIFTF DPVME CF BOTXFSFE
 J�F� ����

5P JODSFBTF EBUB RVBMJUZ
 XF DPOEVDUFE B NBOVBM WBMJEBUJPO PG UIF EBUB� 'PVS TUVEFOU BT�

TJTUBOUT SFQMBDFE FSSPOFPVT BOTXFST BOE EFMFUFE OPOTFOTJDBM RVFTUJPOT
 RVFTUJPO EVQMJDBUFT
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'JHVSF ����� %JTUSJCVUJPO PG RVFTUJPO UZQFT

BOE JODPIFSFOU UFYUT�

%VSJOH WBMJEBUJPO
 ��� UFYUT XFSF GPVOE UP CF JODPIFSFOU BOE EJTDBSEFE 	BMPOHXJUI BMM RVFT�

UJPOT
� "EEJUJPOBMMZ
 �
��� RVFTUJPOT XFSF EFMFUFE CFDBVTF UIFZ XFSF OPOTFOTJDBM PS EVQMJ�

DBUFT� �
��� DPSSFDU BOE �
��� JODPSSFDU BOTXFSTXFSF FYDIBOHFE
 SFTQFDUJWFMZ
 CFDBVTF UIFZ

XFSF JOBQQSPQSJBUF� *G B RVFTUJPO EFMFUJPO SFTVMUFE JO UFYUT XJUIPVU BOZ RVFTUJPOT
 PS JG B UFYU

EJE OPU IBWF BOZ BOTXFSBCMF RVFTUJPOT
 UIF UFYU XBT BMTP EJTDBSEFE�

"GUFS RVFTUJPO WBMJEBUJPO
 UIF GJOBM EBUBTFU DPNQSJTFT �
��� RVFTUJPOT UIBU BSF MBCFMFE BT

TDSJQU�CBTFE
 �
��� BT UFYU�CBTFE
 BOE �
��� BT UFYU�PS�TDSJQU�

������ 2VFTUJPOT

'JHVSF ���� HJWFT UIF EJTUSJCVUJPO PWFS RVFTUJPO UZQFT
 XIJDI XF FYUSBDUFE CZ MPPLJOH BU UIF

GJSTUXPSE JO UIF RVFTUJPO� ҲF MBSHFTU OVNCFS PG RVFTUJPOT BSFXIBU RVFTUJPOT
NPTU PGXIJDI

BTL BCPVU QBSUJDJQBOUT PG B TDSJQU� 8IFO RVFTUJPOT NBLF VQ UIF TFDPOE MBSHFTU HSPVQ
 BTLJOH

GPS UFNQPSBM FWFOU TUSVDUVSF� %VSJOH UIF71 RVFTUJPO FYQFSJNFOU
 TPNFXPSLFST JHOPSFE UIF

GBDU UIBU XF BTLFE GPS UFNQPSBM RVFTUJPOT POMZ
 XIJDI SFTVMUFE JO B OVNCFS PG IPX RVFTUJPOT�

.$4DSJQU��� DPOUBJOT ���RVFTUJPOT MBCFMFE BT TDSJQU�CBTFE
 XIJDI JT B OPUBCMZ MBSHFS BNPVOU

BT DPNQBSFE UP UIF BQQSPYJNBUFMZ ���PG RVFTUJPOT JO.$4DSJQU MBCFMFE BT TDSJQU�CBTFE� ҲF

OVNCFS PG TDSJQU�CBTFE RVFTUJPOT WBSJFT CFUXFFO UIF RVFTUJPO UZQFT
 BT DBO CF TFFO JO 'JHVSF

����� 8IJMF XIFO BOE IPX RVFTUJPOT SFRVJSF TDSJQU LOPXMFEHF GPS GJOEJOH BO BOTXFS JONPSF

UIBO ��� PG DBTFT
 MFTT UIBO IBMG PG XIBU RVFTUJPOT EP TP� " TJNQMF FYQMBOBUJPO GPS UIJT DPVME

CF UIBU XIFO PS IPX RVFTUJPOT UZQJDBMMZ BTL GPS FWFOUT
 XIJMF XIBU RVFTUJPOT BTL GPS QBSUJDJ�

QBOUT� &WFOUT BSF VTVBMMZ SFGFSSFE POMZ PODF JO B UFYU
 J�F� XJUI UIF IJEJOH PG UIF SFTQFDUJWF

FWFOU NFOUJPO
 UIF OFFEFE JOGPSNBUJPO IBT UP CF JOGFSSFE� 1BSUJDJQBOUT JO DPOUSBTU UFOE UP
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script text text-script

'JHVSF ����� 1SPQPSUJPO PG MBCFMT QFS RVFTUJPO UZQF�

BQQFBS NPSF PGUFO UISPVHIPVU B TUPSZ�

&YBNQMF �� CFMPX JMMVTUSBUFT UIJT� 2VFTUJPO �XBT PSJHJOBMMZ BTLFE BCPVU B TFOUFODF JOXIJDI

UIF QMBUFT BSF TFU GPS UIF EJOOFS HVFTUT� ҲF HVFTUT TUJMM BQQFBS JO BOPUIFS TFOUFODF
 TP UIF BO�

TXFS DBO CF JOGFSSFE GSPN UIF UFYU� 'PS RVFTUJPO �
 JO DPOUSBTU
 TDSJQU LOPXMFEHF JT SFRVJSFE

GPS GJOEJOH BO BOTXFS� ҲF FWFOU PG CSJOHJOH UIF JUFNT UP UIF UBCMF JT OP MPOHFS NFOUJPOFE
 TP

UIF JOGPSNBUJPO UIBU UIJT IBQQFOT UZQJDBMMZ BGUFS DPVOUJOH QMBUFT BOE TJMWFSXBSF OFFET UP CF

JOGFSSFE�

	��
 5� 	���
 * XBT UPME UIBU UIFSF XPVME CF �� PS �� HVFTUT� 'JSTU * DPVOUFE PVU �� TQPPOT


UIFO UIF TBNF OVNCFS PG TBMBE GPSLT
 EJOOFS GPSLT
 BOE LOJWFT� 	���
 * TFU FBDI QMBDF

XJUI POF OBQLJO
 POF EJOOFS GPSL
 POF TBMBE GPSL
 POF TQPPO
 BOE POF LOJGF� 	���


2�� 8IP BSF UIF QMBUF BOE DVQ GPS 

EJOOFS HVFTUT ! UIF OFJHICPS !

2�� 8IFO EJE UIFZ CSJOH UIF JUFNT PWFS UP UIF UBCMF 

BGUFS DPVOUJOH UIFN !
BGUFS QMBDJOH UIFN PO UIF UBCMF !

���� &YQFSJNFOUT

8F UFTU UISFF CFODINBSL NPEFMT PO .$4DSJQU��� UIBU XFSF BMTP FWBMVBUFE PO .$4DSJQU
 TP

B EJSFDU DPNQBSJTPO JT QPTTJCMF� 'PS UIF FYQFSJNFOUT
 XF TQMJU UIF EBUB JOUP B USBJOJOH TFU

	��
��� RVFTUJPOT PO �
��� UFYUT

 B EFWFMPQNFOU TFU 	�
��� RVFTUJPOT PO ��� UFYUT
 BOE B UFTU
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TFU 	�
��� RVFTUJPOT PO ��� UFYUT
� "MM UFYUT PG � SBOEPNMZ DIPTFO TDFOBSJPT XFSF BTTJHOFE

DPNQMFUFMZ UP UIF UFTU TFU
 TP B QBSU PG UIF UFTU TDFOBSJPT BSF VOTFFO EVSJOH USBJOJOH�

������ .PEFMT

-PHJTUJD 3FHSFTTJPO $MBTTJGJFS

"T GJSTU NPEFM
 XF SFJNQMFNFOUFE UIF MPHJTUJD SFHSFTTJPO DMBTTJGJFS QSPQPTFE CZ .FSLIPGFS

FU BM� 	����

 XIJDIXBT BMTP VTFE JO UIF BEWFSTBSJBM GJMUFSJOH BMHPSJUIN� ҲF DMBTTJGJFS FNQMPZT

� UZQFT PG GFBUVSFT� 	�
 -FOHUI GFBUVSFT
 FODPEJOH UIF MFOHUI PG UIF UFYU
 BOTXFS BOE RVFTUJPOT

PO UIF XPSE BOE DIBSBDUFS MFWFM
 	�
 PWFSMBQ GFBUVSFT
 FODPEJOH UIF BNPVOU PG MJUFSBM PWFSMBQ

CFUXFFO UFYU
 RVFTUJPO
 BOE BOTXFST
 BOE 	�
 CJOBSZ MFYJDBM QBUUFSOT FODPEJOH UIF QSFTFODF

PS BCTFODF PG XPSET PS DPNCJOBUJPOT PG XPSET JO BOTXFS
 UFYU BOE RVFTUJPO�

"UUFOUJWF 3FBEFS

"T TFDPOE NPEFM
 XF BHBJO FNQMPZ BO BUUFOUJWF SFBEFS 	)FSNBOO FU BM�
 ����
� "T GPS .$�

4DSJQU
 XF BEPQU UIF GPSNVMBUJPO CZ $IFO FU BM� 	����
 	T� BMTP $IBQUFS ���
� "MM UPLFOT JO UFYU


RVFTUJPO BOE BOTXFST BSF SFQSFTFOUFE XJUI XPSE FNCFEEJOHT� #J�EJSFDUJPOBM HBUFE SFDVS�

SFOU VOJUT 	(36T
 $IP FU BM� 	����

 QSPDFTT UIF UFYU
 RVFTUJPO BOE BOTXFST BOE USBOTGPSN

UIFN JOUP TFRVFODFT PG DPOUFYUVBMJ[FE IJEEFO TUBUFT� ҲF UFYU JT SFQSFTFOUFE BT BXFJHIUFE BW�

FSBHF PG UIF IJEEFO TUBUFTXJUI B CJMJOFBS BUUFOUJPO GPSNVMBUJPO
 BOE BOPUIFS CJMJOFBSXFJHIU

NBUSJY JT VTFE UP DPNQVUF B TDBMBS BT TDPSF GPS FBDI BOTXFS�

5ISFF�XBZ "UUFOUJWF /FUXPSL 	5SJ"/


"T UIJSE NPEFM
 XF VTF B UISFF�XBZ BUUFOUJWF OFUXPSL 	8BOH FU BM�
 ����

 UIF CFTU�TDPSJOH

NPEFM PG UIF TIBSFE UBTL PO .$4DSJQU�� 7BSJPVT UZQFT PG JOGPSNBUJPO BSF FNQMPZFE UP

SFQSFTFOU UPLFOT� 8PSE FNCFEEJOHT
 QBSU PG TQFFDI UBHT
 OBNFE FOUJUZ FNCFEEJOHT
 BOE

XPSE DPVOU�PWFSMBQ GFBUVSFT
 TJNJMBS UP UIF MPHJTUJD DMBTTJGJFS� ҲSFF CJEJSFDUJPOBM -45.

	)PDISFJUFS BOE 4DINJEIVCFS
 ����
NPEVMFT BSF VTFE UP FODPEF UFYU
 RVFTUJPO BOE BOTXFST�

ҲF SFTVMUJOH IJEEFO SFQSFTFOUBUJPOT BSF SFXFJHIUFEXJUI UISFF BUUFOUJPONBUSJDFT BOE UIFO

TVNNFE JOUP WFDUPST VTJOH UISFF TFMG�BUUFOUJPO MBZFST�
�$PEF BWBJMBCMF BU IUUQT���HJUIVC�DPN�JOUGMPBU�DPNNPOTFOTF�SD

https://github.com/intfloat/commonsense-rc
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BDD BDDscr BDDtxt

-PHJTUJD .PEFM ���� ���� ����

"UUFOUJWF 3FBEFS ���� ���� ����

5SJ"/ ���� ���� ����

)VNBOT ����

BDD BDDscr BDDtxt

-PHJTUJD .PEFM ���� ���� ����

"UUFOUJWF 3FBEFS ���� ���� ����

5SJ"/ ���� ���� ����

)VNBOT ����

5BCMF ����� "DDVSBDZ PO UFTU TFU
 BOE PO TDSJQU�UFYU�CBTFE RVFTUJPOT 	BDDscr 
 BDDtxt
 PO .$�

4DSJQU��� 	MFGU
 BOE .$4DSJQU 	SJHIU
� ҲF NBYJNVN QFS DPMVNO JT QSJOUFE JO

CPME�

"EEJUJPOBMMZ
 UPLFO SFQSFTFOUBUJPOT BSF FOIBODFE XJUI $PODFQU/FU 	4QFFS FU BM�
 ����
 SFMB�

UJPOT BT B GPSN PG JOEVDFE DPNNPOTFOTF LOPXMFEHF� $PODFQU/FU JT B MBSHF EBUBCBTF PG

DPNNPOTFOTF GBDUT
 SFQSFTFOUFE BT USJQMFT PG UXP FOUJUJFT XJUI B QSFEJDBUF� 3FMFWBOU $PO�

DFQU/FU SFMBUJPOT CFUXFFO XPSET JO UIF BOTXFS BOE UIF UFYU BSF RVFSJFE GSPN UIF EBUBCBTF

BOE SFQSFTFOUFE XJUI SFMBUJPO FNCFEEJOHT
 XIJDI BSF MFBSOFE FOE�UP�FOE EVSJOH USBJOJOH

BOE BQQFOEFE UP UIF UFYU UPLFO SFQSFTFOUBUJPOT�

*O DPOUSBTU UP 8BOH FU BM� 	����

 XF VTF UIF OPO�FOTFNCMF WFSTJPO PG 5SJ"/ XJUIPVU QSF�

USBJOJOH PO 3"$& 	-BJ FU BM�
 ����

 GPS CFUUFS DPNQBSBCJMJUZ UP UIF PUIFS NPEFMT�

������ )VNBO 6QQFS #PVOE

5P BTTFTT IVNBO QFSGPSNBODF
 � TUVEFOU BTTJTUBOUT QFSGPSNFE UIF SFBEJOH DPNQSFIFOTJPO

UBTL PO �� UFYUT FBDI� 5P BTTFTT BHSFFNFOU
 �� UFYUT XFSF BOOPUBUFE CZ BMM TUVEFOUT� ҲF

BOOPUBUPST SFBDIFE BWFSBHFEQBJSXJTF BHSFFNFOU PG ����� BOE BO BWFSBHF BDDVSBDZ PG �����


XIJDI TIPXT UIBU UIJT JT B TJNQMF UBTL GPS IVNBOT�

������ 3FTVMUT

0WFSBMM 1FSGPSNBODF� ҲF MFGU IBOE TJEF PG 5BCMF ���� HJWFT EFUBJMT PO UIF QFSGPSNBODF

PG UIF UISFF CFODINBSL NPEFMT PO UIF UFTU TFU
 BOE PO TDSJQU�CBTFE 	BDDscr
 BOE UFYU�CBTFE

	BDDtxt
 RVFTUJPOT JO UIF UFTU TFU� "T DBO CF TFFO
 UIF MPHJTUJD NPEFM TDPSFT XPSTU
 QSFTVN�

BCMZ CFDBVTF JU IBT CFFO VTFE GPS UIF BEWFSTBSJBM GJMUFSJOH BMHPSJUIN BOE UIF EBUB BSF UIVT
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Logistic Attentive Reader TriAN

'JHVSF ����� 1FSGPSNBODF PG UIF NPEFMT PO RVFTUJPO UZQFT�

NPTU DIBMMFOHJOH GPS UIJT NPEFM� 5SJ"/ QFSGPSNT CFTU
 DMFBSMZ PVUQFSGPSNJOH UIF BUUFOUJWF

SFBEFS� 5SJ"/ JT BQQBSFOUMZ TVQFSJPS JO JUT XBZ PG UFYU QSPDFTTJOH
 TJODF JU FNQMPZT B SJDIFS

UFYU SFQSFTFOUBUJPO BOE FYQMPJUT BUUFOUJPO NFDIBOJTNT PO NPSF MFWFMT
 XIJDI JT SFGMFDUFE

CZ B IJHIFS BDDVSBDZ PO UFYU�CBTFE RVFTUJPOT� *O DPOUSBTU
 TDSJQU�CBTFE RVFTUJPOT TFFN UP

CF DIBMMFOHJOH GPS 5SJ"/� ҲJT JT JOUFSFTUJOH
 CFDBVTF JU TIPXT UIBU $PODFQU/FU BMPOF DBO�

OPU QSPWJEF TVGGJDJFOU JOGPSNBUJPO GPS BOTXFSJOH UIF LJOE PG RVFTUJPOT UIBU DBO CF GPVOE JO

.$4DSJQU����

$PNQBSJTPO UP.$4DSJQU� 4JODF UIF TBNF NPEFMT XFSF VTFE GPS .$4DSJQU
 B DPNQBSJTPO PG

UIFJS QFSGPSNBODF PO CPUI EBUBTFUT JT QPTTJCMF� 3FTVMUT PO .$4DSJQU BSF HJWFO PO UIF SJHIU

IBOE TJEF PG5BCMF ������ "T DBOCF TFFO
 UIF QFSGPSNBODF PG BMM UISFFNPEFMT JTXPSTF PO.$�

4DSJQU���
 TIPXJOH UIBU UIF EBUBTFU JT HFOFSBMMZ NPSF DIBMMFOHJOH� *O DPOUSBTU UP .$4DSJQU


TDSJQU�CBTFE RVFTUJPOT JO .$4DSJQU��� BSF DMFBSMZ IBSEFS UP BOTXFS UIBO UFYU�CBTFE RVFT�

UJPOT� "MM NPEFMT QFSGPSN XPSTF PO TDSJQU�CBTFE RVFTUJPOT DPNQBSFE UP UFYU�CBTFE RVFT�

UJPOT� *O DPNQBSJTPO UP .$4DSJQU
 UIF QFSGPSNBODF PG 5SJ"/ JT ��� MPXFS� ҲJT JOEJDBUFT

UIBU UIF OFX NPEF PG RVFTUJPO DPMMFDUJPO BOE UIF BOTXFS TFMFDUJPO WJB BEWFSTBSJBM GJMUFSJOH

SFTPMWF TPNF PG UIF EJGGJDVMUJFT XJUI .$4DSJQU�

5P BTTFTT XIFUIFS UIF QFSGPSNBODF EJGGFSFODF UP .$4DSJQU JT EVF UP UIF �� OFX TDFOBSJPT

CFJOH NPSF DIBMMFOHJOH
 XF BEEJUJPOBMMZ FWBMVBUFE UIF NPEFMT PO UIFTF TDFOBSJPT POMZ� 8F

GPVOE OP QFSGPSNBODF EJGGFSFODF PO UIF OFX WT� PME TDFOBSJPT�

*OGMVFODF PG "EWFSTBSJBM 'JMUFSJOH� 5P GJOE PVU IPX MBSHF UIF JOGMVFODF PG UIF OFX RVFT�

UJPO DPMMFDUJPO NFUIPE BOE UIF BOTXFS TFMFDUJPO WJB BEWFSTBSJBM GJMUFSJOH JT
 XF DPOEVDUFE

BO BEEJUJPOBM FYQFSJNFOU� 8F BQQMJFE UIF PSJHJOBM BOTXFS TFMFDUJPO NFUIPE PG .$4DSJQU
�"MM NPEFMT FYDFQU UIF BUUFOUJWF SFBEFS XFSF SFUSBJOFE 	BOE JO UIF DBTF PG UIF MPHJTUJD NPEFM SF�

JNQMFNFOUFE

 TJODF OP FYBDU OVNCFST PO TDSJQU�UFYU�CBTFE RVFTUJPOT XFSF QVCMJTIFE�
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UP .$4DSJQU��� UP DSFBUF BO BMUFSOBUJWF WFSTJPO PG UIF EBUB UIBU JT OPU CBTFE PO BEWFSTBSJBM

GJMUFSJOH� $PSSFDU BOTXFST XFSF TFMFDUFE UP IBWF UIF MPXFTU QPTTJCMF PWFSMBQ XJUI UIF SFBE�

JOH UFYU� *ODPSSFDU BOTXFST XFSF TFMFDUFE VTJOH UIF NBKPSJUZ WPUJOH UFDIOJRVF EFTDSJCFE JO

4FDUJPO �������

8F GPVOE UIBU UIF BEWFSTBSJBM GJMUFSJOH BDDPVOUT GPS BSPVOE UXP UIJSET PG UIF UPUBM BDDVSBDZ

EJGGFSFODF PG 5SJ"/ BT DPNQBSFE UP .$4DSJQU
 J�F� POF UIJSE PG UIF EJGGFSFODF DBO CF BU�

USJCVUFE UP UIF OFX RVFTUJPO DPMMFDUJPO� ҲJT NFBOT UIBU CPUI NPEJGJDBUJPOT UPHFUIFS BEE UP

UIF MBSHFS EJGGJDVMUZ PG .$4DSJQU����

2VFTUJPO 5ZQFT� 'JHVSF ���� TIPXT UIF QFSGPSNBODF PG UIF NPEFMT PO TJOHMF RVFTUJPO UZQFT


BT JEFOUJGJFE JO 4FDUJPO �� *U JT DMFBS UIBU XIFO RVFTUJPOT BSF NPTU DIBMMFOHJOH GPS BMM NPEFMT�

ҲF MPHJTUJD DMBTTJGJFS QFSGPSNT BMNPTU BU DIBODF MFWFM� "T GBS BT 5SJ"/ JT DPODFSOFE
 XF

GPVOE UIBU NBOZ DBTFT PG FSSPST BTL GPS UIF UZQJDBM UFNQPSBM PSEFS PG FWFOUT
 BT &YBNQMF ��

JMMVTUSBUFT�

	��
 2� 8IFO EJE UIFZ QVU UIF OP[[MF JO UIFJS UBOL 

CFGPSF GJMMJOH VQ XJUI HBT� !
BGUFS GJMMJOH VQ XJUI HBT� !

ҲF FWFOU PG QVU UIF OP[[MF JO UIF UBOL JT OPU NFOUJPOFE JO UIF TIPXO WFSTJPO PG UIF UFYU
 TP JU

JT OPU QPTTJCMF UP SFBE PGG UIF UFYU XIFO UIF FWFOU BDUVBMMZ UPPL QMBDF�

)PX RVFTUJPOT BSF UIF MFBTU EJGGJDVMU RVFTUJPOT� ҲJT DBO CF FYQMBJOFEXJUI UIF GBDU UIBUNBOZ

IPX RVFTUJPOT BTL GPS OVNCFST UIBU BSF NFOUJPOFE JO UIF UFYU 	F�H� )PX MPOH EJE UIFZ TUBZ JO

UIF TBVOB PS )PX NBOZ TMJDFT EJE UIFZ QMBDF POUP UIF QBQFS QMBUF 
� ҲF BOTXFS UP TVDI RVFTUJPOT

DBO PGUFO CF GPVOE XJUI B TJNQMF UFYU MPPLVQ� "OPUIFS QBSU PG IPX RVFTUJPOT BTLT GPS UIF

UZQJDBM EVSBUJPO PG BO BDUJWJUZ� ҲFTF RVFTUJPOT PGUFO IBWF TJNJMBS BOTXFST JSSFTQFDUJWF PG

UIF TDFOBSJP
 TJODF NPTU PG UIF OBSSBUJPOT JO .$4DSJQU��� TQBO B SBUIFS TIPSU UJNF QFSJPE�

4VDI BOTXFST DBO FBTJMZ CF NFNPSJ[FE CZ UIF NPEFMT�

&TQFDJBMMZ GPS 5SJ"/
 XIBU BOE XIP RVFTUJPOT TFFN UP CF FBTZ� ҲJT DPVME CF FYQMBJOFE

XJUI UIF GBDU UIBU $PODFQU/FU DPOUBJOT MPUT PG JOGPSNBUJPO BCPVU FOUJUJFT BOE UIFJS SFMBUJPOT

UP FBDI PUIFS
 BQQBSFOUMZ BMTP DPWFSJOH TPNF JOGPSNBUJPO BCPVU TDSJQU QBSUJDJQBOUT
 XIJDI

TFFNT UP CF VTFGVM GPS UIFTF RVFTUJPO UZQFT�
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���� $PODMVTJPO

*O UIJT DIBQUFS
 XF QSFTFOUFE .$4DSJQU���
 B OFX NBDIJOF DPNQSFIFOTJPO EBUBTFU XJUI B

GPDVT PO DIBMMFOHJOH JOGFSFODF RVFTUJPOT UIBU SFRVJSF TDSJQU LOPXMFEHF PS DPNNPOTFOTF

LOPXMFEHF GPS GJOEJOH UIF DPSSFDU BOTXFS� 0VS OFX RVFTUJPO DPMMFDUJPO QSPDFEVSF
 XIJDI JT

GPDVTFE PO RVFTUJPOT
 UIF BOTXFS UP XIJDI JT IJEEFO JO UIF UFYU BOE UIVT OFFET UP CF JOGFSSFE

GSPNCBDLHSPVOE LOPXMFEHF
 SFTVMUT JO BCPVU IBMG PG UIF RVFTUJPOT JO.$4DSJQU��� SFRVJSJOH

TVDI JOGFSFODF
 XIJDI JT B NVDI MBSHFS BNPVOU DPNQBSFE UP .$4DSJQU�

#Z BMUFSJOH UIF RVFTUJPO DPMMFDUJPO QSPDFEVSF BOE DPNCJOJOH UIJT XJUI BO BEWFSTBSJBM GJMUFS�

JOH BMHPSJUIN GPS DPMMFDUJOH DIBMMFOHJOH BOTXFS DBOEJEBUFT
 XF DSFBUF RVFTUJPOT UIBU FMJNJ�

OBUF UXP VOEFTJSFE GFBUVSFT PG .$4DSJQU� 'JSTU
 RVFTUJPOT BSF CBTFE PO TQFDJGJD UFYUT SBUIFS

UIBO B HFOFSBM TDFOBSJP
 XIJDI NFBOT UIBU UIFZ BSF MFTT SFQFUJUJWF XJUIJO UFYUT PG UIF TBNF

TDFOBSJP� 4FDPOE
 PVS GPDVT PO OPVO BOE WFSC QISBTF XJUIJO UIF UFYU OBUVSBMMZ SFTVMU PO B

MBSHFS GPDVT PO QBSUJDJQBOUT BOE FWFOUT JO UIF UFYU
 OBSSPXJOH UIF GPDVT PG PVS FWBMVBUJPO

QBSBEJHN PO TDSJQU LOPXMFEHF�

8F FWBMVBUF TFWFSBM CFODINBSL NPEFMT PO .$4DSJQU��� BOE TIPX UIBU FWFO B TUBUF�PG�UIF�

BSU NPEFM
 XIJDI NBLFT VTF PG $PODFQU/FU BT B TPVSDF GPS DPNNPOTFOTF LOPXMFEHF
 CVU

EPFT OPU VUJMJ[F TDSJQU LOPXMFEHF
 TUSVHHMFT UP BOTXFS NBOZ RVFTUJPO JO PVS DPSQVT� 8F

GJOE UIBU UIF TDSJQU�CBTFE RVFTUJPOT JO .$4DSJQU��� BSF IBSEFS UP BOTXFS UIBO UFYU�CBTFE

RVFTUJPOT
 XIJDI JOEJDBUFT UIBU B NPSF DPNQMFY JOGFSFODF PWFS CBDLHSPVOE LOPXMFEHF JT

SFRVJSFE GPS GJOEJOH BO BOTXFS GPS UIFTF RVFTUJPOT� *O QBSUJDVMBS
 XF FYQFDU UIBU NPEFMT

XIJDI VUJMJ[F TDSJQU LOPXMFEHF XJMM QFSGPSN TVQFSJPS PO UIF EBUB
 TJODF PVS EBUB BSF GPDVTFE

PO TDSJQU FWFOUT BOE QBSUJDJQBOUT�





1BSU *7

'VUVSF 8PSL BOE $PODMVTJPO
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ҲJT EJTTFSUBUJPO QSPWJEFT JNQPSUBOU CVJMEJOH CMPDLT JO UIF GJFME PG TDSJQU QBSTJOH BOE BQQMJ�

DBUJPOT PG TDSJQU LOPXMFEHF� )PXFWFS
 UIFSF BSFNBOZ PQFO QSPCMFNT BOE UBTLT UIBU SFRVJSF

GVSUIFS SFTFBSDI� *O UIJT DIBQUFS
 XF HJWF B CSJFG PWFSWJFX PG QSPNJTJOH GVUVSF EJSFDUJPOT GPS

BQQMJDBUJPOT BOE NPEFMT PG TDSJQU LOPXMFEHF JO OBUVSBM MBOHVBHF VOEFSTUBOEJOH� �

4DSJQU 1BSTJOH� *O UIJT EJTTFSUBUJPO
 XF GPDVTFE POMZ PO TPNF PG UIF NPTU DFOUSBM TVCUBTLT

PG TDSJQU QBSTJOH� 'PS FYBNQMF
 XF POMZ DPODFOUSBUFE PO TDSJQU QBSTJOH CBTFE PO FWFOUT�

)PXFWFS
 GPS B GVMM�TDBMF TDSJQU QBSTJOH NPEFM
 JU JT OFDFTTBSZ UP BMTP BEESFTT QBSUJDJQBOU

MBCFMJOH� " QBSUJDJQBOU MBCFMJOH NPEFM TIPVME QSFEJDU UIF QBSUJDJQBOU UZQFT PG OPVO QISBTFT

JO B UFYU CBTFE PO BO VOEFSMZJOH QBSUJDJQBOU SFQSFTFOUBUJPO� 8F BMTP SFTUSJDUFE PVSTFMWFT

UP B TJOHMF TDFOBSJP QFS UFYU� 6TVBMMZ JO OBUVSBMMZ PDDVSSJOH UFYUT
 NVMUJQMF TDSJQU TDFOBSJPT

BSF BEESFTTFE 	DG� UIF FYBNQMFT GSPN UIF 4QJOO�S EBUB 	#VSUPO FU BM�
 ����

 F�H� JO $IBQUFS

�
� ҲJT NFBOT UIBU B GVMM�TDBMF QBSTJOH NPEFM BMTP OFFET UP BEESFTT TFWFSBM EJGGFSFOU TDSJQU

TDFOBSJPT QFS UFYU� " GJSTU TUFQ UPXBSET UIJT EJSFDUJPO IBT CFFO EPOF CZ8BO[BSF FU BM� 	����



XIP QSPQPTF BO BQQSPBDI UP TFHNFOU UFYUT JOUP QBSUT UIBU UBML BCPVU B TQFDJGJD TDFOBSJP�

&BDI UFYU TFHNFOU JT UIFO BTTJHOFE B TDSJQU TDFOBSJP MBCFM� " GJSTU TUFQ GPS TDSJQU QBSTJOH XJUI

NVMUJQMF TDSJQUT JT UP BQQMZ PVS TDSJQU QBSTFS PO TFHNFOUT JEFOUJGJFE CZ 8BO[BSFѠT NPEFM

�1BSUT PG UIF GPMMPXJOH TFDUJPOT GPMMPX B DPOGJEFOUJBM QSPQPTBM GPS B DPOUJOVBUJPO PG UIF QSPKFDU JO UIF DPO�

UFYU PG XIJDI UIJT EJTTFSUBUJPO XBT XSJUUFO� ҲF BVUIPS PG UIJT EJTTFSUBUJPO IBT DPOUSJCVUFE UP UIJT QSPQPTBM�
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BGUFS USBJOJOH UIF QBSTFS PO &4%T PG UIF SFTQFDUJWF TDFOBSJP�

.FUIPET� 8F UIJOL JU JT JNQPSUBOU UP OPU KVTU MPPL BU TVDI UBTLT JO JTPMBUJPO
 CVU UP JNQMFNFOU

JOUFHSBUFE BQQSPBDIFT
 XIFSF JOGPSNBUJPO GSPN POF TVCUBTL DBO CF VTFE GPS PUIFS TVCUBTLT�

/FVSBM OFUXPSLT FYDFM BU TVDI JOUFHSBUJPO PG TFWFSBM TVCUBTLT
 TP BO JNQPSUBOU EJSFDUJPO GPS

GVUVSF SFTFBSDI JT UIF BQQMJDBUJPO PG EFFQ MFBSOJOH UFDIOJRVFT UP TDSJQU QBSTJOH� " OFVSBM

OFUXPSL DBO GPS FYBNQMF CF USBJOFE UP TJNVMUBOFPVTMZ QSFEJDU FWFOU BOE QBSUJDJQBOU MBCFMT�

4DSJQU QBSTJOH CBTFE PO EFFQ MFBSOJOH XBT OPU JO UIF GPDVT PG UIJT UIFTJT� 0OF PG UIF NBJO

SFBTPOT GPS UIJT JT UIBU BWBJMBCMF TDSJQU SFTPVSDFT BSF UPP TNBMM UP USBJO EFFQ NPEFMT XJUI

NBOZ QBSBNFUFST� ҲFSF BSF TFWFSBM PQUJPOT UP HFOFSBUF NPSF USBJOJOH EBUB
 POF CFJOH CPPU�

TUSBQQJOH� ҲF JEFB JT UP TUBSU PVU XJUI B TNBMM
 CVU DMFBO DSPXETPVSDFE TDSJQU EBUBCBTF� *O

FBDI JUFSBUJPO PG UIF CPPUTUSBQQJOH BMHPSJUIN
 B OVNCFS PG UFYUT JT QBSTFE� ҲF QBSTFE FWFOUT

BSF UIFO BEEFE UP UIF USBJOJOH EBUB GPS UIF OFYU JUFSBUJPO�

/PO�%JTDSFUF &WFOU 3FQSFTFOUBUJPOT� 0OF DFOUSBM BEWBOUBHF PG VTJOH B OFVSBM OFUXPSL

GPS TDSJQU QBSTJOH JT UIBU JU JT QPTTJCMF GPS TVDI B OFUXPSL UP MFBSO JOUFSFTUJOH OFX FWFOU SFQ�

SFTFOUBUJPOT UIBU BSF DPOUJOVPVT SBUIFS UIBO EJTDSFUF� 4P�DBMMFE FWFOU FNCFEEJOHT GPSN BO

JNQPSUBOU BMUFSOBUJWF TDSJQU SFQSFTFOUBUJPO
 BT PQQPTFE UP EJTDSFUF MBCFMFE QBSBQISBTF TFUT��

ҲF JEFB JT SFMBUFE UP .PEJ BOE 5JUPW 	����

 XIP MFBSO FWFOU FNCFEEJOHT GPS B UFNQPSBM

PSEFSJOH NPEFM� &WFOU FNCFEEJOHT BSF TJNJMBS UP XPSE FNCFEEJOHT CBTFE PO QSFUSBJOFE

MBOHVBHF NPEFMT
 XIJDI IBWF TIPXO HSFBU TVDDFTT JO B XJEF SBOHF PG /-1 UBTLT SFDFOUMZ

	1FUFST FU BM�
 ����� %FWMJO FU BM�
 ����
� *U DBO UIVT CF BTTVNFE UIBU QSFUSBJOFE FWFOU FNCFE�

EJOHT DBO BMTP TVDDFTTGVMMZ CF VUJMJ[FE GPS EPXOTUSFBN UBTLT�

1SFUSBJOFE MBOHVBHF NPEFMT BSF USBJOFE UP QSFEJDU NJTTJOH XPSET� $PSSFTQPOEJOHMZ
 FWFOU

FNCFEEJOHT DPVME CF DPNQVUFE BT QBSU PG BO FWFOU QSFEJDUJPO NPEFM� ҲF JEFB JT UP USBJO

B OFUXPSL UP QSFEJDU NJTTJOH FWFOUT CBTFE PO B DIBJO PG HJWFO FWFOUT
 J�F� B OBSSBUJWF DMP[F

UBTL� &WFOUT BSF DPNQPTFE PVU PG UIFJS WFSCT BOE BSHVNFOUT
 BOE SFQSFTFOUFE BT DPOUJOVPVT

WFDUPST� 4JNJMBS UP XPSE FNCFEEJOHT
 UIF SFTVMUJOH FWFOU FNCFEEJOHT DBO UIFO CF VTFE UP

BVHNFOU TFOUFODF SFQSFTFOUBUJPOT GPS WBSJPVT EPXOTUSFBN UBTLT
 VOEFS UIF BTTVNQUJPO UIBU

UIFZ FODPEF JOGPSNBUJPO BCPVU UIF TVSSPVOEJOH TDSJQU TUSVDUVSF�
�4JODF B OFVSBM TDSJQU QBSTFS XPVME MFBSO TVDI BO JOUFSOBM FWFOU SFQSFTFOUBUJPO
 JU DBO UIVT BMTP CF TFFO BT

B NPEFM GPS TDSJQU JOEVDUJPO�
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" TJNJMBS JEFB XBT QSPQPTFE CZ )POH FU BM� 	����

 XIP MFBSOFE FWFOU FNCFEEJOHT JO B NVMUJ�

UBTL TFUUJOH
 CBTFE PO B SPMF GJMMFS UBTL
 BOE VUJMJ[FE UIFN GPS 43- BOE QBSUJDJQBOU QSFEJDUJPO�

ҲFZ NPTUMZ BTTVNF BO FWFOU SFQSFTFOUBUJPO UIBU JT DMPTF UP GSBNF TFNBOUJDT
 CVU MFBSOJOH

DPOUJOVPVT TDSJQU FWFOU SFQSFTFOUBUJPOT XPSLT JO B TJNJMBS GBTIJPO�

(FOFSBUJWF 4DSJQU .PEFMT� ҲFSF BSF PUIFS LJOET PG TDSJQU SFQSFTFOUBUJPOT CFZPOE QBSB�

QISBTF TFUT BOE FWFOU FNCFEEJOHT UIBU DBO CF FYQMPSFE
 TVDI BT HFOFSBUJWF MBUFOU WBSJBCMF

NPEFMT� 0OF PQUJPO GPS MFBSOJOH TVDI B MBUFOU TDSJQU NPEFM JT #BZFTJBO MFBSOJOH� *O TVDI

BO BQQSPBDI
 FWFOUT BSF OPU SFQSFTFOUFE BT DMVTUFST
 CVU BT MBUFOU WBSJBCMFT UIBU BSF VTFE UP

HFOFSBUF UFYU� ҲF HFOFSBUJPO TUFQ PG UIF #BZFTJBO NPEFM DBO CF TFFO BT BO JOWFSTF QBSTJOH

TUFQ� 8IJMF JO TDSJQU QBSTJOH
 BO FWFOU UZQF JT BTTJHOFE CBTFE PO B UFYU TOJQQFU
 IFSF
 B UFYU

UIBU EFTDSJCFT UIF MBUFOU FWFOU JT HFOFSBUFE GSPN UIF MBUFOU FWFOU SFQSFTFOUBUJPO�

4JNJMBSMZ
 OFVSBM MBUFOU WBSJBCMF NPEFMT IBWF CFFO TIPXO UP CF FGGFDUJWF GPS B SBOHF PG UBTLT


JODMVEJOH UIF TDSJQU EPNBJO� 8FCFS FU BM� 	����
 VTF WBSJBUJPOBM BVUPFODPEFST 	,JOHNB BOE

8FMMJOH
 ����
 GPS B OBSSBUJWF DMP[F NPEFM CBTFE PO OFXT UFYUT� ҲFZ BSHVF UIBU UIF MFBSOFE

MBUFOU WBSJBCMFT SFQSFTFOU EJGGFSFOU TUBUFT PG B OFXT TDSJQU� "QQMJFE UP B TDSJQU QBSTJOH UBTL

XJUI FWFSZEBZ OBSSBUJPOT
 UIF MBUFOU WBSJBCMFT XPVME OP MPOHFS OFDFTTBSJMZ DPSSFTQPOE UP

FWFOU UZQFT
 CVU SBUIFS SFQSFTFOU B TDSJQU JO UFSNT PG UIF DVSSFOU ѢTUBUFѣ PG UIF TUPSZ BOE JUT

QBSUJDJQBOUT�

4FNBOUJD 3PMF -BCFMJOH BOE *NQMJDJU "SHVNFOU 1SFEJDUJPO� 'SBNF TFNBOUJDT BOE TDSJQU

LOPXMFEHF BSF IJHIMZ JOUFSDPOOFDUFE� 8F UIVT CFMJFWF UIBU TDSJQU LOPXMFEHF IFMQT JO UIF

BSFB PG TFNBOUJD SPMF MBCFMJOH 	43-
� 3PUI BOE -BQBUB 	����
 GPS FYBNQMF IBWF TVDDFTTGVMMZ

VTFE EJTDPVSTF GFBUVSFT GPS JNQSPWJOH B 43- NPEFM� 4JODF TDSJQU LOPXMFEHF DPOUBJOT BMTP

EJTDPVSTF�MFWFM JOGPSNBUJPO
 UIJT JOEJDBUFT UIBU TDSJQU LOPXMFEHF JT JNQPSUBOU GPS 43-�

"OPUIFS JOUFSFTUJOH SFMBUFE UBTL JT JNQMJDJU BSHVNFOU JOEVDUJPO
 XIJDI DPVME CFOFGJU GSPN

UIF VTF PG TDSJQU LOPXMFEHF� ҲF UBTL JT UP QSFEJDU OPO�SFBMJ[FE WFSCBM BSHVNFOUT� 'PS UIJT


TDSJQU LOPXMFEHF JT IJHIMZ SFMFWBOU
 GPS FYBNQMF JO B DBTF JO XIJDI B QBSUJDJQBOU JT OPU SF�

BMJ[FE FYQMJDJUMZ� ҲF TJNQMFTU XBZ UP BQQSPBDI UIF QSPCMFN XPVME CF UP VTF B TDSJQU QBSTFS

PO B UFYU BOE GFFE UIF FWFOU JOGPSNBUJPO JOUP BO JNQMJDJU BSHVNFOU QSFEJDUJPO NPEFM� .PEJ

FU BM� 	����
 IBWF MPPLFE BU B TJNJMBS QSPCMFN
 OBNFMZ EJTDPVSTF SFGFSFOU QSFEJDUJPO
 J�F� UIF
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QSFEJDUJPO PG FYQMJDJUMZ SFBMJ[FE VQDPNJOH SFGFSFOUT� ҲFZ VTF B SBOHF PG TDSJQU�CBTFE GFB�

UVSFT
 XIJDI DBO BMTP CF VUJMJ[FE UP QSFEJDU JNQMJDJU BSHVNFOUT�

.PEFMJOH 5FNQPSBM &WFOU0SEFS JO.BDIJOF$PNQSFIFOTJPO� "T BEESFTTFE JO UIJT UIFTJT


NBDIJOF DPNQSFIFOTJPO JT BO BQQMJDBUJPO UIBU DPVME CFOFGJU GSPN UIF VTF PG TDSJQU LOPXM�

FEHF� 'PS FYBNQMF
 XF GPVOE UIBU FYJTUJOH NPEFMT TUSVHHMF XJUI RVFTUJPOT UIBU BTL GPS UIF

UZQJDBM UFNQPSBM PSEFSJOH PG FWFOUT�

4DSJQU LOPXMFEHF DPVME CF VTFE UP JNQSPWF NBDIJOF DPNQSFIFOTJPO NPEFMT
 TVDI UIBU UIFZ

BSF DBQBCMF PG NPEFMJOH UFNQPSBM PSEFS� "T NFOUJPOFE FBSMJFS
 UIF FWFOU FNCFEEJOHT DPN�

QVUFE CZ .PEJ BOE 5JUPW 	����
 FODPEF UFNQPSBM PSEFS
 TP UIFZ DPVME CF VUJMJ[FE GPS B NB�

DIJOF DPNQSFIFOTJPO NPEFM�

.PEJѠT NPEFM PVUQVUT TDPSFT GPS FBDI FWFOU UIBU DPVME CF VTFE EJSFDUMZ
 BT QSFMJNJOBSZ FY�

QFSJNFOUT IBWF JOEJDBUFE� &YBNQMF �� TIPXT UIF PVUQVU PG B TJNQMF SF�JNQMFNFOUBUJPO PG

.PEJѠT NPEFM UIBU XBT USBJOFE PO &4%T GPS B UPUBM PG PWFS ��� TDFOBSJPT� ҲF NPEFM XBT

VTFE UP TDPSF UIF FWFOUT JO RVFTUJPO BOE CPUI BOTXFST� "T DBO CF TFFO
 UIF NPEFM DPSSFDUMZ

PSEFST UIF FWFOUT PG DSBDL FHHT
 QVU JOUP QBO BOE DPPL
 BT JT JOEJDBUFE CZ UIF EFTDFOEJOH TDPSFT�

	��
 2� 8IFO EJE UIFZ DSBDL � FHHT POF CZ POF ���

B� #FGPSF QVUUJOH UIFN JO UIF QBO ���

C� "GUFS DPPLJOH JO UIF QBO ���

ҲFSF BSF BU MFBTU UXP PQUJPOT UP VTF TVDI B NPEFM� 'JSTU
 JU DBO CF QBSU PG BO FOTFNCMF� 0OF

DPNQPOFOU PG UIF FOTFNCMFNPEFM XPVME CF UIF WBOJMMBNBDIJOF DPNQSFIFOTJPONPEFM
 BOE

UIF PUIFS DPNQPOFOU DPVME VTF UIF QSFEJDUFE PSEFSJOH TDPSFT FYDMVTJWFMZ UP NBLF B QSFEJD�

UJPO�� 4FDPOE
 UIF MFBSOFE FWFOU FNCFEEJOHT DBO BMTP CF VTFE EJSFDUMZ
 TJODF UIFZ FODPEF

PSEFSJOH JOGPSNBUJPO� 'PS FYBNQMF
 UIFZ DBO CF BQQFOEFE PS DPNCJOFE XJUI UIF RVFTUJPO

BOE BOTXFS SFQSFTFOUBUJPOT PG B NBDIJOF DPNQSFIFOTJPO NPEFM� ҲJT XJMM MFWFSBHF UIF JO�

IFSFOU PSEFSJOH JOGPSNBUJPO GPS UIF BOTXFS QSFEJDUJPO�
�0G DPVSTF
 UIF NPEFM TIPVME LOPX IPX UP IBOEMF CFGPSF BOE BGUFS
 XIJDI TIPVME CF UBLFO JOUP BDDPVOU GPS

NBLJOH UIF QSFEJDUJPO�



��� 0VUMPPL ���

4DSJQUT JO 3FBM 8PSME "QQMJDBUJPOT� ҲJT EJTTFSUBUJPO MPPLFE BU TDSJQUT GSPN B NPSF UIFP�

SFUJDBM QFSTQFDUJWF� *O UIF GVUVSF
 JU XJMM CF EFTJSBCMF UP DBSSZ UIFTF UIFPSFUJDBM DPOTJEFSBUJPOT

JOUP BDUVBM BQQMJDBUJPOT BOE UFDIOPMPHJFT JO UIF BSFB PG /-6 UIBU BSF VTFE EBJMZ CZ IVNBOT


TVDI BT NPSF JOUFMMJHFOU QFSTPOBM BTTJTUBOUT� 4DSJQU LOPXMFEHF JT GPS FYBNQMF SFMFWBOU GPS

TPNF BTQFDUT PG JOGPSNBUJPO SFUSJFWBM BOE RVFTUJPO BOTXFSJOH BT DPOEVDUFE CZ QSPHSBNT BT

(PPHMF "TTJTUBOU� ҲF XPSL PO NBDIJOF DPNQSFIFOTJPO XJUI TDSJQUT DPOEVDUFE JO UIJT EJTTFS�

UBUJPO JT B GJSTU TUFQ UPXBSET UIJT EJSFDUJPO� "OPUIFS FYBNQMF XPVME CF B QFSTPOBM BTTJTUBOU

XJUI BDDFTT UP UIF WBSJPVT TDSJQUT JOWPMWFE XIFO B VTFS JT UBLJOH B WBDBUJPO� *U GJSTU EJSFDUT

UIF VTFS JO HFUUJOH B GMJHIU
 UIFO SFDPNNFOET SFTUBVSBOUT BU UIF HPBM EFTUJOBUJPO
 IFMQT UIF

VTFS XJUI UIF DIFDL�JO BU UIF IPUFM
 BOE HVJEFT IFS UP UIF OFBSFTU CFBDI BGUFSXBSET�

4DSJQU ,OPXMFEHF BOE 1SFUSBJOFE 5SBOTGPSNFS .PEFMT� 3FDFOU EFWFMPQNFOUT JO DPNQV�

UBUJPOBM MJOHVJTUJDT BOE OBUVSBM MBOHVBHF QSPDFTTJOH IBWF TIPXO UIBU MBSHF
 QSFUSBJOFE USBOT�

GPSNFS MBOHVBHF NPEFMT TVDI BT &-.P 	1FUFST FU BM�
 ����

 #&35 	%FWMJO FU BM�
 ����
 PS

9-/FU 	:BOH FU BM�
 ����
 QFSGPSN FYUSFNFMZ TVDDFTTGVM JO B XJEF SBOHF PG UBTLT
 DPWFSJOH

WBSJPVT RVFTUJPO BOTXFSJOH UBTLT
 OBUVSBM MBOHVBHF JOGFSFODF
 BOE PUIFST� %VF UP UIFJS PVU�

TUBOEJOH QFSGPSNBODF
 TVDI NPEFMT SFQMBDF NBOZ UFDIOPMPHJFT UIBU IBWF CFFO EFWFMPQFE

PWFS EFDBEFT� ҲJT FTQFDJBMMZ BMTP BGGFDUT LOPXMFEHF�CBTFE TZTUFNT UIBU VTF IBSE�DPEFE SF�

TPVSDFT
 XIJDI IBT CFFO B TUBOEBSE GPS B MPOH UJNF� *O PVS XPSL
 XF VTF TDSJQU LOPXMFEHF

JO UFSNT PG B TZNCPMJD LOPXMFEHF CBTF� ҲVT
 UIF RVFTUJPO BSJTFT UP XIBU FYUFOU QIFOPNFOB

UIBU SFRVJSF BNPEFM UP VTF TDSJQU LOPXMFEHF BSF BMSFBEZ DPWFSFE CZ QSFUSBJOFE USBOTGPSNFST�

*U DBO CF FYQFDUFE UIBU TVDI NPEFMT QFSGPSN XFMM FWFO PO DIBMMFOHJOH DPNNPOTFOTF JOGFS�

FODF EBUB
 CVU XF FYQFDU UIBU B TVCTFU PG DBTFT DBOOPU CF NPEFMFE XJUIPVU UBLJOH FYQMJDJU

TDSJQU LOPXMFEHF JOUP DPOTJEFSBUJPO� ҲJT JT EVF UP UIF GBDU UIBU NBOZ BTQFDUT PG TDSJQUT BSF

OPU SFBMJ[FE JO UFYUT BOE UIVT DBOOPU CF MFBSOFE CZ B NPEFM UIBU JT QVSFMZ USBJOFE PO UFYUT�
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ҲFGJFME PG OBUVSBM MBOHVBHF VOEFSTUBOEJOH JODMVEFT B SBOHF PG UBTLT BOE BQQSPBDIFT BSPVOE

UIF BVUPNBUFE DPNQSFIFOTJPO PG UFYU� 4DSJQU LOPXMFEHF JT BO JNQPSUBOU DPNQPOFOU GPS

/-6 TZTUFNT� *O IVNBO UFYU DPNQSFIFOTJPO
 TDSJQUT BSF DPNNPO HSPVOE
 BOE UIVT UIFZ

BSF SBSFMZ NBEF FYQMJDJU JO UFYUT� ҲJT NBLFT JU IBSE GPS /-6 TZTUFNT UP MFWFSBHF TVDI

LOPXMFEHF� ҲJT EJTTFSUBUJPO QSPKFDU BEESFTTFE TPNF DFOUSBM RVFTUJPOT BCPVU IPX TDSJQU

LOPXMFEHF DBO CF VTFE GPS /-6� ҲF NBJO DPOUSJCVUJPOT PG UIJT XPSL BSF UIF GPMMPXJOH�

�� 4DSJQU QBSTJOH JT BO JNQPSUBOU QSFSFRVJTJUF GPS MFWFSBHJOH TDSJQU LOPXMFEHF JO /-6

BQQMJDBUJPOT� ҲF BJN PG TDSJQU QBSTJOH JT UP EFUFDU UIF FWFOUT BOE QBSUJDJQBOUT PG B

TDSJQU UIBU BSF NFOUJPOFE JO B UFYU� ҲJT BMMPXT B NPEFM UP BODIPS UIF UFYU XJUI UIF

TDSJQU BOE UP UIFO MFWFSBHF TDSJQU JOGPSNBUJPO UIBU JT VONFOUJPOFE� 8F IBWF FTUBCMJTIFE

UIF GJSTU TDSJQU QBSTJOH NPEFM UIBU DBO CF TDBMFE VQ UP MBSHF TDSJQU DPMMFDUJPOT� *U JT JNQMF�

NFOUFE BT B DPOEJUJPOBM SBOEPN GJFME UIBU JT USBJOFE PO&4%T BOE UIBUNBLFT FTTFOUJBM

VTF PG UIF JOIFSFOU PSEFSJOH JOGPSNBUJPO PG TVDI FWFOU TFRVFODFT� 5IVT
 XF IBWF TIPXO

UIBU PSEFSJOH JOGPSNBUJPO QMBZT BO JNQPSUBOU SPMF GPS TDSJQU QBSTJOH�

�� 8F IBWF QSPWJEFE UIF GJSTU EBUB TFU GPS UIF TZTUFNBUJD FWBMVBUJPO PG TDSJQU QBSTJOH NPEFMT� *O�

4DSJQU JT B DPSQVT PG OBSSBUJWF UFYUT UIBU JT GVMMZ BOOPUBUFE XJUI TDSJQU FWFOU UZQFT BOE

TDSJQU QBSUJDJQBOU UZQFT� 8F BMTP QSPWJEFE B UIPSPVHI BOBMZTJT PG UIF MJOHVJTUJD QIF�

OPNFOB UIBU OFFE UP CF NPEFMFE XIFO BQQMZJOH B TDSJQU QBSTJOH NPEFM UP PVS UFYUT�
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0VS BOBMZTFT BOE BOOPUBUJPOT TIPX UIF JNQPSUBODF PG SFQSFTFOUJOH FWFOUT JO UFSNT PG MBSHF QBSB�

QISBTF TFUT� 8F TIPX UIBU QBSBQISBTF TFUT NBTTJWFMZ SFEVDF UIF EJGGJDVMUZ PG BVUPNBUJD

UFYU�UP�TDSJQU NBQQJOH BOE JODSFBTF JUT BDDVSBDZ�

�� 8F IBWF FTUBCMJTIFE BO FOE�UP�FOE UBTL JO /-6 UP BTTFT UIF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF

GPS NBDIJOF DPNQSFIFOTJPO� 5P UIJT FOE
 XF IBWF DSFBUFE .$4DSJQU
 B EBUBTFU PG OBSSB�

UJWF UFYUT BOE RVFTUJPOT PO UIF UFYUT� #Z DPMMFDUJOH UIF RVFTUJPOT CBTFE PO B TDFOBSJP

SBUIFS UIBO B UFYU
 XF BJNFE BU DSFBUJOH DIBMMFOHJOH JOGFSFODF RVFTUJPOT
 XIJDI SF�

RVJSF B TZTUFN UP VTF TDSJQU LOPXMFEHF GPS GJOEJOH BO BOTXFS� 8F DPOEVDUFE B TIBSFE

UBTL PO UIF EBUB
 XIJDI IBT TIPXO UIBU TDSJQU LOPXMFEHF JT OPU SFRVJSFE UP QFSGPSN

XFMM� "OBMZTFT TIPXFE UIBU UIJT DPVME CF BUUSJCVUFE UP UIFNPEF PG RVFTUJPO DPMMFDUJPO�

8F DPOTFRVFOUJBMMZ SFWJTFE UIF RVFTUJPO DPMMFDUJPO BOE DSFBUFE B TFDPOE EBUB TFU
 .$�

4DSJQU���� 'JSTU FYQFSJNFOUT XJUI TUBUF�PG�UIF BSU NPEFMT TIPX UIBU .$4DSJQU��� JT

NVDI NPSF DIBMMFOHJOH UIBO .$4DSJQU BOE UIBU NPEFMT UIBU EPOѠU VTF TDSJQU LOPXM�

FEHF QFSGPSN QPPSMZ�

ҲJT XPSL QSPWJEFT UIF GJSTU TUFQT GPS NBLJOH TDSJQU LOPXMFEHF BDDFTTJCMF GPS /-6� :FU


NBOZ DPNQMFY QSPCMFNT BSF MFGU PQFO UIBU OFFE UP CF TPMWFE�

5P UIJT FOE
 XF QPJOUFE PVU QPTTJCMF EJSFDUJPOT GPS GVUVSF XPSL
 SBOHJOH GSPN OFX TDSJQU

QBSTJOH NFUIPET UP EJWFSTF BQQMJDBUJPOT PG TDSJQUT JO UIF GJFME PG DPNQVUBUJPOBM MJOHVJTUJD�

T�/-6 BOE JO UIF SFBM XPSME� 8F GFFM UIBU BMUIPVHI XF SFTUSJDUFE PVSTFMWFT UP DFOUSBM RVFT�

UJPOT JO UIF BSFB PG TDSJQU�CBTFE /-6
 XF BDIJFWFE TPNF TVCTUBOUJBM SFTVMUT BOE CVJME B TPMJE

GPVOEBUJPO GPS GVUVSF XPSL� 8F IPQF UIBU PVS SFTFBSDI FGGPSUT XJMM SBJTF JNQPSUBOU BXBSF�

OFTT GPS UIF RVFTUJPO PO IPX TDSJQU LOPXMFEHF DBO CF VUJMJ[FE JO /-6 JO HFOFSBM
 BOE UIBU JU

IJHIMJHIUT UIF QPTTJCMF DPOUSJCVUJPO PG TDSJQU LOPXMFEHF GPS JOUFMMJHFOU UFYU QSPDFTTJOH TZT�

UFNT�
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� &JO #FJTQJFM�(SBQI G»S EBT FJO 3FTUBVSBOU CFTVDIFO � 4LSJQU� � � � � � � � � � � WJ

� &JO #FJTQJFM G»S &SFJHOJT�CBTJFSUFT 4LSJQU�1BSTJOH� � � � � � � � � � � � � � � WJJ

� &JO #FJTQJFM G»S FJOFO LVS[FO 5FYU NJU [XFJ -FTFWFSTUFIFOTGSBHFO� � � � � � JY

��� " GBJMFE TFBSDI RVFSZ JO 8PMGSBN"MQIB� � � � � � � � � � � � � � � � � � � � � �

��� "O FYBNQMF TDSJQU HSBQI GPS UIF ӤӬӦӫӤ ӱӬ Ӟ ӯӢӰӱӞӲӯӞӫӱ TDFOBSJP� � � � � � �

��� 3FQSFTFOUJOH FWFOUT BT QBSBQISBTF TFUT� � � � � � � � � � � � � � � � � � � � � �

��� ҲF $PNNFSDF@1BZ GSBNF
 GSPN 'SBNF/FU 	3VQQFOIPGFS FU BM�
 ����
 � � � � �

��� 'SBNF BOBMZTJT 	MFGU
 BOE 4DSJQU BOBMZTJT 	SJHIU
� � � � � � � � � � � � � � � � � �

��� "O FYBNQMF GPS TDSJQU QBSTJOH� � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ҲF OBSSBUJWF PSEFS PG FWFOUT DBO EFWJBUF GSPN UIF PSEFS JO XIJDI UIFZ BD�

UVBMMZ UPPL QMBDF� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ҲF HSBOVMBSJUZ PG FWFOU NFOUJPOT DBO EJGGFS B MPU� � � � � � � � � � � � � � � ��

��� 5XP FYBNQMF TUPSJFT GPSN UIF30$TUPSJFT EBUBTFU 	.PTUBGB[B EFI FU BM�
 ����
� ��

���� "O FYBNQMF TUPSZ GSPN UIF 4QJOO�S EBUB TFU 	#VSUPO FU BM�
 ����
 UIBU UBMLT

BCPVU UIF ӥӞӳӦӫӤ ӡӦӫӫӢӯ TDFOBSJP 	JO CMVF

 BT XFMM BT ӟӞӨӦӫӤ Ӟ ӠӞӨӢ 	JO

HSFFO
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���� 4DSJQU LOPXMFEHF DBO JNQSPWF DPSFGFSFODF SFTPMVUJPO TZTUFNT� � � � � � � � ��

���� "O FYBNQMF HFOFSBUFE TUPSZ GSPN 4ILBE[LP 	����
� � � � � � � � � � � � � � ��
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��� 3FQSFTFOUJOH TDSJQUT BT QBSBQISBTF TFUT
 CBTFE PO DSPXETPVSDFE FWFOU TF�

RVFODF EFTDSJQUJPOT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 3FQSFTFOUJOH TDSJQUT BT OBSSBUJWF DIBJOT
 CBTFE PO UFYU DPMMFDUJPOT� � � � � � ��

��� " TNBMM FYDFSQU PG $PODFQU/FU
 UBLFO GSPN 4QFFS BOE )BWBTJ 	����
� � � � � � ��

��� "O FYBNQMF PG TDSJQU QBSTJOH XJUI B TUPSZ GSBHNFOU BOE BO FYDFSQU PG UIF

ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 5FYU 4FHNFOUBUJPO BOE 4DFOBSJP JEFOUJGJDBUJPO CBTFE PO B TDSJQU EBUBCBTF� ��

��� &WFOU 7FSC *EFOUJGJDBUJPO
 &WFOU 5ZQF *EFOUJGJDBUJPO BOE 1BSUJDJQBOU *EFO�

UJGJDBUJPO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� &YBNQMF UFYU GSPN UIF 4QJOO�S CMPH TUPSJFT DPSQVT 	#VSUPO FU BM�
 ����
� 4DSJQU

FWFOUT BSF VOEFSMJOFE
 TDSJQU�FWPLJOH FWFOUT BSF NBSLFE JO JUBMJDT� � � � � � ��

��� "O FYBNQMF PG TDSJQU QBSTJOH XJUI BO FYDFSQU PG UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU

BOE B TUPSZ TOJQQFU� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� #BUI"OOPUBUJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� *OUFS�BOOPUBUPS BHSFFNFOU TUBUJTUJDT� � � � � � � � � � � � � � � � � � � � � � ��

��� ҲF OVNCFS PG QBSUJDJQBOUT BOE FWFOUT JO UIF UFNQMBUFT� � � � � � � � � � � � ��

��� "OOPUBUJPO TUBUJTUJDT PWFS BMM TDFOBSJPT� � � � � � � � � � � � � � � � � � � � � ��

��� ҲF QFSDFOUBHF PG TUPSJFT JO UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDFOBSJP UIBU DPOUBJO B DFS�

UBJO QBSUJDJQBOU MBCFM� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� %JTUSJCVUJPO PG QBSUJDJQBOUT 	MFGU
 BOE FWFOUT 	SJHIU
 GPS UIF GJSTU
 UIF UPQ

� UP � BOE UIF UPQ � UP �� NPTU GSFRVFOUMZ BQQFBSJOH FWFOUT�QBSUJDJQBOUT


4Ӡӯ&ӳ�4Ӡӯ1Ӟӯӱ@0ӱӥӢӯ BOE UIF SFTU� � � � � � � � � � � � � � � � � � � � � � ��

��� "WFSBHF OVNCFS PG QBSUJDJQBOU NFOUJPOT GPS B TUPSZ
 GPS UIF GJSTU
 UIF UPQ �

UP � BOE UIF UPQ � UP �� NPTU GSFRVFOUMZ BQQFBSJOH FWFOUT�QBSUJDJQBOUT
 BOE

UIF PWFSBMM BWFSBHF� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� .5-% WBMVFT GPS %F4DSJQU BOE *O4DSJQU
 QFS TDFOBSJP� � � � � � � � � � � � � ��

���� &OUSPQZ PWFS WFSC MFNNBT GPS FWFOUT 	MFGU Z�BYJT
 H(x)
 JO UIF ӤӬӦӫӤ Ӭӫ Ӟ

ӱӯӞӦӫ ӰӠӢӫӞӯӦӬ� #BST JO UIF CBDLHSPVOE JOEJDBUF UIF BCTPMVUF OVNCFS PG

PDDVSSFODF PG JOTUBODFT 	SJHIU Z�BYJT
 N(x)
� � � � � � � � � � � � � � � � � � ��
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��� "MJHOJOH UXP UFYU TOJQQFUT PG WBSZJOH EJGGJDVMUZ XJUI UIF ӟӞӨӦӫӤ Ӟ ӠӞӨӢ TDSJQU� ��

��� "O FYBNQMF BOOPUBUJPO JO *O4DSJQU 	MPXFS QBSU

 BOE UIF DPSSFTQPOEJOHQBSB�

QISBTF TFUT GSPN %F4DSJQU 	VQQFS QBSU

 GPS UIF ӭөӞӫӱӦӫӤ Ӟ ӱӯӢӢ TDFOBSJP� � ��

��� " GVMM TDSJQU XJUI QBSUJDJQBOU QBSBQISBTF TFUT� � � � � � � � � � � � � � � � � � ��

��� $PNCJOJOH UIF&%T JO UIF ӡӦӤ FWFOU JOUP QBUUFSOT 	VQQFS QBSU
 BOE UIF BDUVBM

WFSC BOOPUBUJPO 	MPXFS QBSU
� � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� "MJHOJOH QBSUJDJQBOUT XJUI B QBUUFSO 	MFGU

 TFMFDUJOH B OPVO GSPN UIF QBSUJD�

JQBOU QBSBQISBTF TFU BOE MBCFMJOH 	SJHIU
� � � � � � � � � � � � � � � � � � � � ��

��� &OUBJMNFOU UZQFT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� $PNCJOBUJPO UBCMF GPS MFYJDBM FOUBJMNFOU DMBTTFT� � � � � � � � � � � � � � � � ��

��� 0OF GVMMZ MBCFMFE FWFOU JOTUBODF
 XJUI DPNQPTJUJPOBMMZ EFSJWFE DMBVTBM FO�

UBJMNFOU MBCFM 	3FWFSTF &OUBJMNFOU
� � � � � � � � � � � � � � � � � � � � � � � � ��

��� %JTUSJCVUJPO PG DPNQPTFE MBCFMT� � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 4USVDUVSF PG UIF QSPQPTFE QBSTFS� � � � � � � � � � � � � � � � � � � � � � � � ��

��� "O FWFOU UZQF JEFOUJGJDBUJPO NPEFM CBTFE PO UFYUVBM TJNJMBSJUZ� � � � � � � � ��

��� " $3'�CBTFE TDSJQU QBSTFS� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� "DDVSBDZ PG UIF $3' NPEFM PO DMBVTBM FOUBJMNFOU DMBTTFT� � � � � � � � � � � ��

��� "DDVSBDZ PG UIF CBTFMJOF NPEFMT PO UIF FOUBJMNFOU DMBTTFT� TJNw2v 	MFGU
 BOE

TJNlemma 	SJHIU
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� &YBNQMF UFYU GSBHNFOU GSPN /FXT2" � � � � � � � � � � � � � � � � � � � � � ���

��� &YBNQMF UFYU GSBHNFOU GSPN 3F$P3% � � � � � � � � � � � � � � � � � � � � � ���

��� &YBNQMF UFYU GSBHNFOU GSPN 5SJWJB2" � � � � � � � � � � � � � � � � � � � � ���

��� &YBNQMF UFYU GSBHNFOU GSPN 5SJWJB2" � � � � � � � � � � � � � � � � � � � � ���

��� &YBNQMF JUFN GSPN UIF 8JOPHSBE TDIFNB DIBMMFOHF � � � � � � � � � � � � � ���

��� "O FYBNQMF GPS B UFYU TOJQQFU XJUI UXP SFBEJOH DPNQSFIFOTJPO RVFTUJPOT� � ���

��� %JTUSJCVUJPO PG RVFTUJPO UZQFT JO UIF EBUB� � � � � � � � � � � � � � � � � � � � ���

��� "O FYBNQMF UFYU XJUI � RVFTUJPOT GSPN .$4DSJQU � � � � � � � � � � � � � � ���
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��� "DDVSBDZ WBMVFT PG UIF CBTFMJOF NPEFMT PO RVFTUJPO UZQFT BQQFBSJOH > 25

UJNFT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� ҲF JNQPSUBODF PG GFBUVSFT
 XJUI UIF UPQ �� MFYJDBMJ[FE QBUUFSOT PO UIF MFGU

BOE PWFSMBQ�MFOHUI GFBUVSFT PO UIF SJHIU� w JT UIF BDUVBM GFBUVSF XFJHIU� ҲF

QSPEVDU PG UIF XFJHIUT NBHOJUVEF XJUI UIF TUBOEBSE EFWJBUJPO 	σ|w|
 CBM�

BODFT SBSF BOE NPSF DPNNPO GFBUVSFT BOE JT VTFE GPS SBOLJOH UIF GFBUVSFT�

#PUI UBCMFT UBLFO GSPN .FSLIPGFS FU BM� 	����
� � � � � � � � � � � � � � � � � ���

���� &YBNQMF UFYU GSBHNFOU GSPN .$4DSJQU��� � � � � � � � � � � � � � � � � � � ���

���� 4DSFFOTIPU PG BO JUFN JO UIF QBSUJDJQBOU RVFTUJPO DPMMFDUJPO FYQFSJNFOU� � � ���

���� %JTUSJCVUJPO PG RVFTUJPO UZQFT � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 1SPQPSUJPO PG MBCFMT QFS RVFTUJPO UZQF� � � � � � � � � � � � � � � � � � � � � ���

���� 1FSGPSNBODF PG UIF NPEFMT PO RVFTUJPO UZQFT� � � � � � � � � � � � � � � � � ���

� "OOPUBUJPO WJFX GPS BO JOTUBODF PG UIF FWFOU QSFIFBU PWFO GSPN UIF DBLF�

TDFOBSJP� ҲF TFOUFODF IBT UP CF BMJHOFE UP MJOF ��� � � � � � � � � � � � � � � ���
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��� 0WFSWJFX PGNPEFMT PG TDSJQU LOPXMFEHF� ҲF FWBMVBUJPO UBTLT BSF OBSSBUJWF

DMP[F�FWFOU QSFEJDUJPO 	/$

 FWFOU QBSBQISBTJOH 	1
 BOE FWFOU PSEFSJOH 	0
� ��

��� $PSQVT TUBUJTUJDT GPS EJGGFSFOU TDFOBSJPT 	TUBOEBSE EFWJBUJPO HJWFO JO QBSFO�

UIFTFT
� ҲF NBYJNVN QFS DPMVNO JT IJHIMJHIUFE JO CPMEGBDF
 UIF NJOJNVN

JO CPMEGBDF JUBMJDT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� #BUI TDFOBSJP UFNQMBUF 	MBCFMT BEEFE JO UIF TFDPOE QIBTF PG BOOPUBUJPO BSF

NBSLFE JO CPME
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� %JTUSJCVUJPO PG MFYJDBM MBCFMT PO FWFOUT BOE QBSUJDJQBOUT� � � � � � � � � � � ��

��� *EFOUJGJDBUJPO PG TDSJQU�SFMFWBOU WFSCTXJUIJO B TDFOBSJP BOE JOEFQFOEFOU PG

UIF TDFOBSJP� ҲF NBYJNVN QFS DPMVNO JT QSJOUFE JO CPME� � � � � � � � � � ��

��� &WFOU 5ZQF$MBTTJGJDBUJPO QFSGPSNBODF
 GPS UIF TJNJMBSJUZNPEFMT 	TJNlemma


CBTFE PO MFNNB TJNJMBSJUZ
 BOE TJNw2v 
 CBTFE PO XPSE�WFD
� BOE GPS UIF

$3' NPEFM
 XJUI BOE XJUIPVU TFRVFOUJBM GFBUVSFT� ҲF NBYJNVN QFS DPM�

VNO JT QSJOUFE JO CPME� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ҲF JOGMVFODF PG UIF TFRVFOUJBM GFBUVSF QFS TDFOBSJP� � � � � � � � � � � � � � ��

��� 'VMM UFYU�UP�TDSJQU NBQQJOH SFTVMUT� ҲF NBYJNVN QFS DPMVNO JT QSJOUFE JO

CPME� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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��� %JTUSJCVUJPO PG RVFTUJPO DBUFHPSJFT � � � � � � � � � � � � � � � � � � � � � � ���

��� "DDVSBDZ PG UIF CBTFMJOF TZTUFNTPO UFYU�CBTFE 	5FYU

 PO DPNNPOTFOTF�CBTFE

RVFTUJPOT 	$4

 BOE PO UIF XIPMF UFTU TFU 	5PUBM
� "MM OVNCFST BSF QFSDFOUBHFT� ���

��� 0WFSWJFX PG UFDIOJRVFT BOE SFTPVSDFE VTFE CZ UIF QBSUJDJQBUJOH TZTUFNT� � ���

��� ҲF BDDVSBDZ PG QBSUJDJQBUJOH TZTUFNT BOE UIF UXP CBTFMJOFT JO UPUBM
 PO

DPNNPOTFOTF�CBTFE RVFTUJPOT
 UFYU�CBTFE RVFTUJPOT BOE POPVU�PG�EPNBJO

RVFTUJPOT 	GSPN UIF � IFME�PVU UFTUJOH TDFOBSJPT
� ҲF CFTU QFSGPSNBODF GPS

FBDI DPMVNO JT NBSLFE JO CPME QSJOU� 4JHOJGJDBOU EJGGFSFODFT JO SFTVMUT CF�

UXFFO UXP BEKBDFOU MJOFT BSF NBSLFE CZ BO BTUFSJTL 	� Q<����
 JO UIF VQQFS

MJOF� ҲF MBTU MJOF TIPXT UIF IVNBO VQQFS CPVOE PO .$4DSJQU BT DPNQBSJTPO����

��� "DDVSBDZ PG QBSUJDJQBUJOH TZTUFNT BOE UIF CBTFMJOFT PO UIF TJY NPTU GSF�

RVFOU RVFTUJPO UZQFT� ҲF CFTU QFSGPSNBODF GPS FBDI DPMVNO JT NBSLFE JO

CPME QSJOU� 4JHOJGJDBOU EJGGFSFODFT JO SFTVMUT CFUXFFO UXP BEKBDFOU MJOFT BSF

NBSLFE CZ BO BTUFSJTL 	� Q<����
 JO UIF VQQFS MJOF� � � � � � � � � � � � � � � ���

���� %JTUSJCVUJPO PG RVFTUJPO MBCFMT
 CFGPSF WBMJEBUJPO� � � � � � � � � � � � � � � ���

���� "DDVSBDZ PO UFTU TFU
 BOE PO TDSJQU�UFYU�CBTFE RVFTUJPOT 	BDDscr 
 BDDtxt
 PO

.$4DSJQU��� 	MFGU
 BOE.$4DSJQU 	SJHIU
� ҲFNBYJNVNQFS DPMVNO JT QSJOUFE
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EFODF CFUXFFO UIF WFSC BOE

UIF TDSJQU FWFOU GSPN UIF

BUUBDIFE UFNQMBUF�

�� ҲSFF GSJFOET BOE *

PSEFSFEScrEv@order TPNF

TBOEXJDIFT BOE TPGU ESJOLT�

�� ҲF XBJUFS

DBNFScrEv@waiter@comes UP

PVS UBCMF� �� * MFGUScrEv@leave@tip

OP UJQ�



���

.JTT4DS&W .JTT4DS&W � NJTTJOH TDSJQU

FWFOU� ҲF WFSC SFGFST UP B

TDSJQU FWFOU CVU ZPV EPOѠ U GJOE

JU JO UIF UFNQMBUF FWFOU MJTU�

�� ҲF IPTUFTT UPPLMissScrEv

NZ DPBU�

�� ҲFZ XFSF DPPLJOHMissScrEv

PVS QJ[[BT GPS NPSF UIBO POF

IPVS�

3FM/4DS&W 3FM/4DS&W � SFMBUFE OPO TDSJQU

FWFOU
 UIF WFSC EFQJDUT BO FWFOU

XIJDI DBO IBQQFO JO UIF TDSJQU

BOE TFNBOUJDBMMZ SFMBUFE UP JU�

/PUF� UIF WFSC ѢSBOHѣ JO 	FY�

��
 JT OPU B TDSJQU SFMBUFE FWFOU

TJODF JUѠT OPU TQFDJGJD UP UIF

SFTUBVSBOU TDFOBSJP BOE DBO

IBQQFO BOZXIFSF� *O DPOUSBTU

UIF WFSC ѢTQJMUѣ JO 	FY� �
 PS

ѢCVSOUѣ JO 	FY� ��
 BSF TDSJQU SF�

MBUFE�

�� * IBE CFFO EZJOHUnrelEv

UP USZRelNScrEv UIBU SFTUBVSBOU

GPS ZFBST�

�� ҲF XBJUSFTT BDDJEFOUBMMZ

TQJMURelNScrEv UIF TPVQ PO NZ

ESFTT�

��� *U XBT TP IPU UIBU *

CVSOURelNScrEv NZ UPOHVF�

6OSFM&W 6OSFM&W � VOSFMBUFE FWFOU
 UIF

WFSC JT OPU SFMBUFE UP UIF TDSJQU�

��� * IBE CFFO EZJOHUnrelEv

UP USZRelNScrEv UIBU SFTUBVSBOU

GPS ZFBST�

��� * XBT XPOEFSJOHUnrelEv JG *

TIPVME HPScrEv@get@restaurant UP

UIBU SFTUBVSBOU�

��� * XBT XBJUJOHScrEv@wait

GPS NZ PSEFS XIFO NZ QIPOF

SBOHUnrelEv �

   :PV EPOѠU LOPX�

5BCMF �� &WFOU "OOPUBUJPO�



���

1BSUJDJQBOU BOOPUBUJPO�

�� "OOPUBUF BMM BSHVNFOUT PG UIF WFSCT XJUI 4DS&W
 .JTT4DS&W PS 3FM/4DS&W MBCFMT BD�

DPSEJOH UP UIF SVMFT JO UIF UBCMF CFMPX� *NQPSUBOU� UZQF PG UIF WFSC EPFTOѠU EFUFSNJOF

UZQF PG UIF BSHVNFOU� *U NFBOT UIBU WFSCT DBO DPNCJOF XJUI EJGGFSFOU UZQFT PG QBSUJD�

JQBOUT� $PNQBSF FY� 	��
 BOE 	��
 JO 5BCMF ��

�� "SHVNFOUT�NPEJGJFST PG &WPLJOH FMFNFOUT TIPVME CF BOOPUBUFE BT 4DS1BSU@	QBSUJDJQBOU

UZQF
 PS .JTT4DS1BSU 	FY� �
�

�� /PUF BMM BOOPUBUFE TDSJQU QBSUJDJQBOUT 	4DS1BSU
 .JTT4DS1BSU PS 3FM/4DS1BSU
 BOE

SFBE UIF UFYU POF NPSF UJNF
 BOOPUBUJOH BMM PDDVSSFODFT PG UIFTF QBSUJDJQBOUT 	BMTP

JG UIF WFSC JT OPU B TDSJQU FWFOU
� -PPL BU UIF FYBNQMFT 	�
 BOE 	�
 JO 5BCMF ��

MBCFM DPOEJUJPO FYBNQMF 	SFTUBVSBOU TDFOBSJP


4DS1BSU@

	QBSUJDJQBOU@UZQF


4DS1BSU � TDSJQU QBSUJDJQBOU


UIFSF JT B EJSFDU DPSSFTQPO�

EFODF XJUI B QBSUJDJQBOU

GSPN UIF MJTU JO UIF BUUBDIFE

UFNQMBUF� ҲJT MBCFM DBO BMTP

CF BTTJHOFE UP UIF BSHVNFOU

PG UIF OPO TDSJQU FWFOU 	FY�

���
�

�� 8FScrPart@customer IBEScrEv@eat

PVS TFBGPPE NFBMTScrPart@food BOE

DS¨NF CSVMFFTScrPart@food�

�� ҲF XBJUSFTTScrPart@waiter

CSPVHIUMissScrEv PVS

ESJOLTScrPart@drink�

�� *ScrPart@customer MFGUScrEv@leave@tip

OP UJQScrPart@tip�

�� -FUUnrelEv NFScrPart@customer

UFMMUnrelEv ZPV BCPVU

PVSScrPart@customer MBTU SFTUBV�

SBOU WJTJUEvoking �

�� *ScrPart@Customer MJWFUnrelEv JO

/FX :PSL� ��� *ScrPart@customer PS�

EFSFEScrEv@order TUFBLScrPart@food�



���

�� " TNBMM *UBMJBO SFTUBV�

SBOUScrPart@restaurant JTUnrelEv

OPU TP GBS GSPN NZ

IPVTF� *ScrPart@customer

XFOUScrEv@get@restaurant

UIFSFScrPart@restaurant ZFTUFS�

EBZMissScrPart�

.JTT4DS1BSU .JTT4DS1BSU � NJTTJOH

TDSJQU QBSUJDJQBOU� *UѠT

SFMFWBOU GPS UIF TDSJQU CVU JT

NJTTJOH JO UIF QBSUJDJQBOU

MJTU� ҲJT MBCFM DBO BMTP CF

BTTJHOFE UP UIF BSHVNFOU

PG UIF OPO TDSJQU FWFOU 	FY�

����
�

�� ҲF PXOFSMissScrPart

UIBOLFERelNScrEv VTScrPart@customer

GPS DIPPTJOHRelNScrEv IJT SFTUBV�

SBOUScrPart@restaurant�

�� *ScrPart@customer HPUMissScrEv

B DPVQPOMissScrPart GPS B GSFF

NFBMScrPart@food BU UIBU SFTUBV�

SBOUScrPart@restaurant�

�� *ScrPart@customer DPVME TFFUnrelEv

UIF DPPLMissScrPart UISPVHI UIF

XJOEPX�

��� ҲF EJTIMissScrPart XBTUnrelEv

EJSUZ�

4VQQ7$PNQ 4VQQ7$PNQ � TVQQPSU WFSC

DPNQMFNFOU JT B OPNJOBM FM�

FNFOU JO TVDI DPOTUSVDUJPOT

BT� UBLF UJNF
 CF JO B SVTI


HJWF FYQMBOBUJPO�

��� ҲF SFTUBVSBOUScrPart@restaurant

IBERelNScrEv TPNF

QSPCMFNTSuppV Comp XJUI BJS�

DPOEJUJPOJOHNPart�

��� ҲF NBOBHFSMissScrPart

HBWFSuppV Comp VTScrPart@customer

OP FYQMBOBUJPOTSuppV Comp GPS UIF

JODJEFOU�



���

/1BSU /1BSU � VOSFMBUFE SFGFSSJOH

FYQSFTTJPO
 OP SFMBUJPO UP

UIF TDSJQU�

��� ҲF XBJUFSScrPart@waiter

DBNFScrEv@waiter@comes UP

VTScrPart@customer XJUI BO BO�

HSZ FYQSFTTJPONPart PO IJT GBDF�

��� *ScrPart@customer

HBWFScrEv@give@tip UIF

TFSWFSScrPart@waiter TPNF

DBTIScrPart@tip BOE

NZScrPart@customer WJTJU DBSENPart�

   :PV EPOѠU LOPX�

5BCMF �� 1BSUJDJQBOU "OOPUBUJPO�

"OOPUBUJPO TQBO�

'PS FWFOUT�

"OOPUBUF QISBTBM WFSCT BT B XIPMF 	FY� ���
�

�� ҲFO *ScrPart@customer XBJUFE GPSScrEv@wait UIF XBJUFSScrPart@waiter UP

DPNFScrEv@waiter@comes XJUI PVS CJMMScrPart@bill�

�� 8FScrPart@customer MPPLFEScrEv@look@menu UISPVHI UIF NFOVScrPart@menu�

'PS QBSUJDJQBOUT�

"OOPUBUF POMZ IFBET JO OPVO QISBTFT� *G UIFZ BSF DPNQMFY 	FNCFEEFE
 OPVO QISBTFT
 BOOP�

UBUF UIF DPOTUJUVFOUT XJUI QBSUJDJQBOU SPMFT TFQBSBUFMZ 	FY� ���
�

�� 0OF PG UIF XBJUSFTTFTScrPart@waiter XPSLJOHRelNScrEv UIFSFScrPart@restaurant

DBMMFERelNScrEv UIF NBOBHFSMissScrPart�

�� .Z GBUIFSScrPart@customer XBT IPMEJOHRelNScrEv B HMBTTMissScrPart PG

XBUFSScrPart@drink�

ҲF DPNQPVOET TIPVME CF BOOPUBUFE BT B XIPMF�



���

�� #FJOH B WFHFUBSJBO *ScrPart@customer DPVMEOѠU PSEFSScrEv@order

MBTBHOF CPMPHOFTFScrPart@food�

�� *ScrPart@customer JOUFOEFEUnrelEv UP QBZScrEv@pay@bill XJUI UIF

DSFEJU DBSEScrPart@payment@method�

(FOFSBM /PUFT�

5SZ UP CF DPOTJTUFOU JO ZPVS BOOPUBUJPO� "OOPUBUF UIF TZOPOZNT BOE XPSET XJUI UIF TBNF

TFNBOUJD SPMF JEFOUJDBMMZ 	FY� ����
�

�� 	FWFOU BOOPUBUJPO� XFOU�ESPWF


*ScrPart@customer XFOUScrEv@get@restaurant UP UIF SFTUBVSBOUScrPart@restaurant PO GPPU�

.ZScrPart@customer EBVHIUFSNPart ESPWFScrEv@get@restaurant NFScrPart@customer

UP UIF SFTUBVSBOUScrPart@restaurant�

�� 	FWFOU BOOPUBUJPO� HJWF�SFDFJWF


*ScrPart@customer HBWFScrEv@leave@tip IFSScrPart@waiter B HPPE UJQScrPart@tip�

ҲF XBJUSFTTScrPart@waiter SFDFJWFEScrEv@leave@tip B HPPE UJQScrPart@tip GSPN

NFScrPart@customer�

�� 	QBSUJDJQBOU BOOPUBUJPO� XBJUFS�NBO


ҲF XBJUFSScrPart@waiter BQQFBSFEScrEv@waiter@comes�

ҲF CBME NBOScrPart@waiter DPNQMFUFMZ ESFTTFEUnrelEv JO CMBDL XBT BQQBSFOUMZ

BOOPZFEUnrelEv �

��� 	QBSUJDJQBOU BOOPUBUJPO� ,BSFO�XJGF
 DIFFTFDBLF�EFTTFSU


.ZScrPart@customer XJGFScrPart@customer PSEFSFEScrEv@order B

DIFFTFDBLFScrPart@food�

,BSFOŷTScrPart@customer EFTTFSUScrPart@food XBTUnrelEv EFMJDJPVT�



���

$PSFGFSFODF BOOPUBUJPO�

(FOFSBM OPUFT�

"OOPUBUF BMM QBSUJDJQBOUT 	OPVOT � QSPOPVOT
 JO UFYU XIJDI SFGFS UP UIF TBNF PCKFDU� /PUF�

BOOPUBUF POMZ JG UIFSF JT B DIBJO 	NPSF UIBO POFNFOUJPO JO UFYU
� :PV TIPVME BTTJHO UIF MBCFM

POMZ UP UIF IFBE JO /1 	FY� ��
� ҲFSF BSF BMTP TPNF DBTFT MJLF 	FY� ��
 XIFO UIF XIPMF /1

	NZ XJGF BOE *
 SFQSFTFOUT B DPSFGFSFODF DIBJO BOE JUT DPOTUJUVFOUT CVJME UIFJS PXO DPSFG�

FSFODF DIBJOT 	NZ XJGF BOE * DPSSFTQPOEJOHMZ
� *O TVDI DBTFT ZPV TIPVME BOOPUBUF UIFN

TFQBSBUFMZ� *G UIFSF BSF TDSJQU QBSUJDJQBOUT JO UIF DPSFGFSFODF DIBJO NBLF TVSF UIBU BMM DPSF�

GFSSJOH FMFNFOUT IBWF UIF TBNF SPMF 	FY� �����
�

$PSFGFSFODF DIBJO�

XBJUFS � UIF CBME NBO DPNQMFUFMZ ESFTTFE JO CMBDL 	DPSFG@�


��� ҲF <XBJUFSScrPart@waiter> BQQFBSFEScrEv@waiter@comes�

��� ҲF CBME <NBOScrPart@waiter> DPNQMFUFMZ ESFTTFEUnrelEv JO CMBDL XBT BQQBSFOUMZ

BOOPZFEUnrelEv �

$PSFGFSFODF DIBJOT�

XJGF � TIF 	DPSFG@�


NZ � * 	DPSFG@�


XJGF BOE * � XF 	DPSFG@�


��� <.ZScrPart@customer>coref@2 <<XJGFScrPart@customer>coref@1 BOE

<*ScrPart@customer>coref@2>coref@3 XFOU UP UIF SFTUBVSBOUEvoking �

��� <4IFScrPart@customer>coref@1 PSEFSFEScrEv@order UIF EFTTFSUScrPart@customer�

��� <*ScrPart@customer>coref@2 XBT TVSQSJTFEUnrelEv XJUI UIF TFSWJDF�

��� <8FScrPart@customer>coref@3 EFDJEFEUnrelEv OPU UP MFBWFScrEv@leave@tip B UJQScrPart@tip�



$PSFGFSFODF DIBJOT�

XBJUFS � IJT 	DPSFG@�


NF � * � B XBJUSFTT � NZTFMG 	DPSFG@�


��� ҲBU <XBJUFSScrPart@waiter>coref@1 XBTUnrelEv WFSZ SVEF UP

<NFScrPart@customer>coref@2�

��� <*ScrPart@customer>coref@2 IBWFUnrelEv BO FYQFSJFODF BT XPSLJOHUnrelEv BT

B <XBJUSFTTScrPart@customer>coref@2 <NZTFMGScrPart@customer>coref@2 BOE XBT SFBMMZ

JSSJUBUFEUnrelEv CZ <IJTScrPart@waiter>coref@1 CFIBWJPVS�

&YBNQMF PG UIF TDFOBSJP UFNQMBUF� SFTUBVSBOU WJTJU

&WFOUT�

4DSJQU &WFOU 8FC"OOP -BCFM

HFU UP SFTUBVSBOU HFU@SFTUBVSBOU

UBLF B TFBU UBLF@TFBU

MPPL BU NFOV MPPL@NFOV

XBJUFS DPNFT XBJUFS@DPNFT

PSEFS PSEFS

XBJU GPS GPPE XBJU

TQFOE UJNF BU UIF SFTUBVSBOU TQFOE@UJNF@SFTU

FBU FBU

QBZ CJMM QBZ

MFBWF UJQ MFBWF@UJQ

MFBWF SFTUBVSBOU MFBWF

1BSUJDJQBOUT�

SFTUBVSBOU DVTUPNFS XBJUFS

UBCMF NFOV ESJOL

GPPE CJMM QBZNFOU NFUIPE

SFDFJQU UJQ



���

# 'JOBM 7FSTJPO PG &WFOU BOE 1BSUJDJQBOU "OOPUBUJPO

(VJEFMJOFT GPS *O4DSJQU

&WFOU BOOPUBUJPO�

ҲJT TFDUJPO FYQMBJOT UIF FWFOU BOOPUBUJPO�

�� 4FMFDU UIF TDSJQU TDFOBSJP BOE MPPL BU UIF BUUBDIFE UFNQMBUF�

�� 3FBE UIF UFYU�

�� 'PS FBDI WFSC JO UIF UFYU FYDFQU GPS BVYJMJBSZ WFSCT BTTJHO UIF MBCFM BDDPSEJOH UP UIF

SVMFT JO 5BCMF �� /PUF� UIF FYBNQMFT JO UIF UBCMF CFMPX TIPX POMZ UIF SFTVMU PG UIF

FWFOU BOOPUBUJPO
 QBSUJDJQBOU BOOPUBUJPO XJMM CF FYQMBJOFE JO UIF OFYU TFDUJPO�

/PUF� *O UIF GPMMPXJOH FYBNQMFT
 BMM BOOPUBUJPOT GPS FWFOUT BOE QBSUJDJQBOUT BSF HJWFO�

ҲF BDUVBMMZ SFMFWBOU MBCFMFE QBSUT BSF IJHIMJHIUFE JO CPME SFE�

MBCFM DPOEJUJPO FYBNQMF

	SFTUBVSBOU TDFOBSJP


&WPLJOH &WPLJOH � TDSJQU FWPLJOH FMF�

NFOU� *U BDUJWBUFT UIF TDSJQU

XJUIPVU FYQMJDJUMZ SFGFSSJOH UP

BOZ FWFOU GSPN UIF TDSJQU UFN�

QMBUF� &WPLJOH FMFNFOUT NBZ

BMTP CF FYQSFTTFE CZ FWFOU�

EFOPUJOH OPVOT 	FY� �
� /PUF�

UIFSF DBO CF NPSF UIBO POF

TDSJQU FWPLJOH FMFNFOU JO UIF

UFYU�

�� .Z GSJFOE BOE * IBWF B OJDF

USBEJUJPO PG HPJOH UP UIF SFTUBV�

SBOU&WPLJOH PODF B NPOUI�

�� -FU NF UFMM ZPV BCPVU PVS

MBTU SFTUBVSBOU WJTJU&WPLJOH�



���

4DS&W@

	FWFOU@UZQF


4DS&W � TDSJQU FWFOU� ҲFSF

TIPVME CF B EJSFDU DPSSFTQPO�

EFODF CFUXFFO UIF WFSC BOE B

TDSJQU FWFOU GSPN UIF BUUBDIFE

UFNQMBUF�

�� ҲSFF GSJFOET BOE

* PSEFSFE4DS&W@PSEFS TPNF TBOE�

XJDIFT BOE TPGU ESJOLT�

�� ҲF XBJUFS

DBNF4DS&W@XBJUFS@DPNFT UP PVS

UBCMF�

�� * MFGU4DS&W@MFBWF@UJQ OP UJQ�

4DS&W@PUIFS 4DS&W@PUIFS � PUIFS TDSJQU

FWFOU� ҲF WFSC SFGFST UP

B TDSJQU FWFOU XIJDI JT OPU

JODMVEFE JO UIF UFNQMBUF FWFOU

MJTU� ҲJT NFBOT UIBU UIF

FWFOU JT UPP GJOF�HSBJOFE PS

JOGSFRVFOU UP IBWF JUT PXO

MBCFM� )PXFWFS
 JU TUJMM DMFBSMZ

CFMPOHT UP UIF TDSJQU�

�� ҲF IPTUFTT UPPL4DS&W@PUIFS

NZ DPBU�

�� ҲFZ XFSF DPPLJOH4DS&W@PUIFS

PVS QJ[[BT GPS NPSF UIBO POF

IPVS�

3FM/4DS&W 3FM/4DS&W � SFMBUFE OPO TDSJQU

FWFOU� ҲF WFSC EFQJDUT BO

FWFOU XIJDI DBO IBQQFO JO UIF

TDSJQU BOE JT TFNBOUJDBMMZ SF�

MBUFE UP JU� /PUF� UIF WFSC

ѢSBOHѣ JO 	FY� ��
 JT OPU B TDSJQU

SFMBUFE FWFOU TJODF JUѠT OPU TQF�

DJGJD UP UIF SFTUBVSBOU TDFOBSJP

�� * IBE CFFO EZJOH6OSFM&W UP

USZ3FM/4DS&W UIBU SFTUBVSBOU GPS

ZFBST�

�� ҲF XBJUSFTT BDDJEFOUBMMZ

TQJMMFE3FM/4DS&W UIF TPVQ PO NZ

ESFTT�

��� *U XBT TP IPU UIBU *

CVSOU3FM/4DS&W NZ UPOHVF�



���

BOE DBO IBQQFO BOZXIFSF� *O

DPOUSBTU UIF WFSC ѢTQJMMFEѣ JO

	FY� �
 PS ѢCVSOUѣ JO 	FY� ��
 BSF

TDSJQU SFMBUFE�

6OSFM&W 6OSFM&W � VOSFMBUFE FWFOU�

ҲF WFSC JT OPU SFMBUFE UP UIF

TDSJQU�

��� * IBE CFFO EZJOH6OSFM&W UP

USZ3FM/4DS&W UIBU SFTUBVSBOU GPS

ZFBST�

��� * XBT XPOEFSJOH6OSFM&W

JG * TIPVME HP4DS&W@HFU@SFTUBVSBOU UP

UIBU SFTUBVSBOU�

��� * XBT XBJUJOH4DS&W@XBJU

GPS NZ PSEFS XIFO NZ QIPOF

SBOH6OSFM&W�

6ODMFBS :PV EPOѠU LOPX�

5BCMF �� &WFOU BOOPUBUJPO�



���

1BSUJDJQBOU BOOPUBUJPO�

ҲJT TFDUJPO FYQMBJOT UIF QBSUJDJQBOU BOOPUBUJPO�

�� "OOPUBUF BMM IFBET PG OPVO QISBTFT
 QFSTPOBM BOE QPTTFTTJWF QSPOPVOT BDDPSEJOH UP

UIF SVMFT JO UIF UBCMF CFMPX� /PUF UIBU WFSCT DBO DPNCJOF XJUI EJGGFSFOU UZQFT PG

QBSUJDJQBOUT�

�� "SHVNFOUT�NPEJGJFST PG &WPLJOH FMFNFOUT TIPVME CF BOOPUBUFE BT 4DS1BSU@	QBSUJDJQBOU

UZQF
 PS 4DS1BSU@PUIFS 	FY� �
�

MBCFM DPOEJUJPO FYBNQMF

	SFTUBVSBOU TDFOBSJP


4DS1BSU@

	QBSUJDJQBOU@UZQF


4DS1BSU � TDSJQU QBSUJDJQBOU�

ҲFSF JT B EJSFDU DPSSFTQPO�

EFODF XJUI B QBSUJDJQBOU GSPN

UIF MJTU JO UIF BUUBDIFE UFN�

QMBUF�

�� 8F4DS1BSU@DVTUPNFS IBE4DS&W@FBU

PVS4DS1BSU@DVTUPNFS TFBGPPE

NFBMT4DS1BSU@GPPE BOE DS¨NF

CSVM©FT4DS1BSU@GPPE�

�� ҲF XBJUSFTT4DS1BSU@XBJUFS

CSPVHIU4DS&W@PUIFS

PVS4DS1BSU@DVTUPNFS

ESJOLT4DS1BSU@ESJOL�

�� *4DS1BSU@DVTUPNFS MFGU4DS&W@MFBWF@UJQ

OP UJQ4DS1BSU@UJQ�

�� -FU6OSFM&W NF4DS1BSU@DVTUPNFS

UFMM6OSFM&W ZPV/1BSU BCPVU

PVS4DS1BSU@DVTUPNFS MBTU SFTUBVSBOU

WJTJU&WPLJOH
 4DS1BSU@PUIFS�



���

�� *4DS1BSU@DVTUPNFS MJWF6OSFM&W

JO /FX :PSL/1BSU� ѩ

*4DS1BSU@DVTUPNFS PSEFSFE4DS&W@PSEFS

B TUFBL4DS1BSU@GPPE�

�� " TNBMM *UBMJBO SFTUBV�

SBOU4DS1BSU@SFTUBVSBOU JT6OSFM&W OPU

TP GBS GSPN NZ4DS1BSU@DVTUPNFS

IPVTF/1BSU� *4DS1BSU@VTUPNFS

XFOU4DS&W@HFU@SFTUBVSBOU

UIFSF4DS1BSU@SFTUBVSBOU

ZFTUFSEBZ4DS1BSU@PUIFS�

4DS1BSU@PUIFS 4DS1BSU@PUIFS � PUIFS TDSJQU

QBSUJDJQBOU� ҲJT QBSUJDJQBOU

JT SFMFWBOU GPS UIF TDSJQU CVU JT

OPU JO UIF QBSUJDJQBOU MJTU� ҲJT

NFBOT UIBU UIF QBSUJDJQBOU JT

UPP GJOF�HSBJOFE PS JOGSFRVFOU

UP IBWF JUT PXO MBCFM� )PX�

FWFS
 JU TUJMM DMFBSMZ CFMPOHT UP

UIF TDSJQU�

�� ҲF PXOFS4DS1BSU@PUIFS

UIBOLFE3FM/4DS&W VT4DS1BSU@DVTUPNFS

GPS DIPPTJOH3FM/4DS&W IJT

SFTUBVSBOU4DS1BSU@SFTUBVSBOU�

�� *4DS1BSU@DVTUPNFS HPU4DS&W@PUIFS

B DPVQPO4DS1BSU@PUIFS GPS B

GSFF NFBM4DS1BSU@GPPE BU UIBU

SFTUBVSBOU4DS1BSU@SFTUBVSBOU�

�� *4DS1BSU@DVTUPNFS DPVME

TFF6OSFM&W UIF DPPL4DS1BSU@PUIFS

UISPVHI UIF XJOEPX/1BSU�

��� ҲF EJTI4DS1BSU@PUIFS

XBT6OSFM&W EJSUZ�



���

4VQQ7$PNQ 4VQQ7$PNQ � TVQQPSU WFSC

DPNQMFNFOU� ҲJT JT B OPNJOBM

BSHVNFOU JO TVQQPSU WFSC DPO�

TUSVDUJPOT BT� UBLF UJNF
 CF JO

B SVTI
 HJWF FYQMBOBUJPO� *N�

QPSUBOU/PUF� ҲFTVQQPSU WFSC

TIPVME JO UIJT DBTF HFU B NFBO�

JOHGVM FWFOU MBCFM UIBU EFTDSJCFT

UIF FWFOU TQBOOFE CZ UIF DPN�

QMFUF DPOTUSVDUJPO� 5IJT JT UIF

POMZ DBTF JO XIJDI BVYJMJBSJFT

BOE NPEBMT BSF MBCFMFE�

��� ҲF

SFTUBVSBOU4DS1BSU@SFTUBVSBOU

IBE3FM/4DS&W TPNF QSPC�

MFNT4VQQ7$PNQ XJUI BJS�

DPOEJUJPOJOH/1BSU�

��� ҲF NBOBHFS4DS1BSU@PUIFS

HBWF3FM/4DS&W VT4DS1BSU@DVTUPNFS OP

FYQMBOBUJPO4VQQ7$PNQ GPS UIF

JODJEFOU/1BSU�

)FBE@PG@1BSUJUJWF )FBE@PG@1BSUJUJWF � IFBE PG

B QBSUJUJWF�MJLF DPOTUSVDUJPO�

ҲJT MBCFM NBSLT UIF OPVO IFBE

JO B QBSUJUJWF QISBTF�

��� +BOF4DS1BSU@DVTUPNFS

PSEFSFE4DS&W@PSEFS B

HMBTT)FBE@PG@1BSUJUJWF PG

XJOF4DS1BSU@ESJOL�

��� *4DS1BSU@DVTUPNFS SF�

BMMZ MJLFE3FM/4DS&W UIBU

LJOE)FBE@PG@1BSUJUJUWF PG

CSFBE4DS1BSU@GPPE�

/P@MBCFM /P@MBCFM� /P@MBCFM JT VTFE GPS

OPO � SFGFSFOUJBM UJNF FYQSFT�

TJPOT
 FYQMFUJWF JU 	FY� ��

 JE�

JPNT 	FY� ��
 BOE TPNF PUIFS

BCTUSBDUB 	FY� �� BOE ��
�

��� &WFSZ UJNF/P@MBCFM

*4DS1BSU@DVTUPNFS FBU4DS&W@FBU

UIFSF4DS1BSU@SFTUBVSBOU

*4DS1BSU@DVTUPNFS MFBWF4DS&W@MFBWF@UJQ

B CJH UJQ4DS1BSU@UJQ GPS UIF

XBJUFS4DS1BSU@XBJUFS�



���

��� *U/P@MBCFM XBT

NZ4DS1BSU@DVTUPNFS UVSO/P@MBCFM

UP QBZ4DS&W@QBZ UIF CJMM4DS1BSU@CJMM�

��� ҲJT

SFTUBVSBOU4DS1BSU@SFTUBVSBOU

XBT B MPU/P@MBCFM CFUUFS TJODF

JU4DS1BSU@SFTUBVSBOU XBTOѠU UIBU FY�

QFOTJWF BOE IBE WFSZ GSJFOEMZ

TUBGG4DS1BSU@PUIFS �

/1BSU /1BSU � OPO�QBSUJDJQBOU� ҲJT

JT B SFGFSSJOH FYQSFTTJPO XJUI�

PVU BOZ SFMBUJPO UP UIF TDSJQU�

��� ҲF XBJUFS4DS1BSU@XBJUFS

DBNF4DS&W@XBJUFS@DPNFT UP

VT4DS1BSU@DVTUPNFS XJUI BO BO�

HSZ FYQSFTTJPO/P@MBCFM PO

IJT4DS1BSU@XBJUFS GBDF/1BSU�

��� *4DS1BSU@DVTUPNFS

HBWF4DS&W@HJWF@UJQ UIF

TFSWFS4DS1BSU@XBJUFS TPNF

DBTI4DS1BSU@UJQ BOE

NZ4DS1BSU@DVTUPNFS CVTJOFTT

DBSE/1BSU�

6ODMFBS :PV EPOѠU LOPX�

5BCMF �� 1BSUJDJQBOU BOOPUBUJPO�



���

"OOPUBUJPO TQBO

*O UIJT TFDUJPO
 XF FYQMBJO TPNF TQFDJBM DBTFT GPS BOOPUBUJPO TQBOT�

'PS FWFOUT�

"OOPUBUF QISBTBM WFSCT BT B XIPMF 	FY� ���
� *G UIJT JT OPU QPTTJCMF CFDBVTF UIF WFSC BOE

QBSUJDMF BSF OPU OFYU UP FBDI PUIFS
 KVTU BOOPUBUF UIF NBJO WFSC�

�� ҲFO *4DS1BSU@DVTUPNFS XBJUFE GPS4DS&W@XBJU UIF XBJUFS4DS1BSU@XBJUFS UP DPNF4DS&W@XBJUFS@DPNFT XJUI

PVS4DS1BSU@DVTUPNFS CJMM4DS1BSU@CJMM�

�� 8F4DS1BSU@DVTUPNFS MPPLFE UISPVHI4DS&W@MPPL@NFOV UIF NFOV4DS1BSU@NFOV�

'PS &WPLJOH FMFNFOUT
 BOOPUBUF UIF DPNQMFUF QISBTF UIBU FWPLFT UIF TDSJQU� /PUF UIBU UIFSF

DBO CF PUIFS FWFOUT BOE QBSUJDJQBOUT XJUIJO UIF FWPLJOH FMFNFOU� 	DG�FY� �


�� 8F4DS1BSU@DVTUPNFS XFOU4DS&W@HFU@SFTUBVSBOU UP UIF SFTUBVSBOU4DS1BSU@SFTUBVSBOU&WPLJOH UIBU EBZ�

'PS QBSUJDJQBOUT�

ѧ 'PS DPNQMFY 	FNCFEEFE
 OPVO QISBTFT
 BOOPUBUF UIF DPOTUJUVFOUT XJUI QBSUJDJQBOU

SPMFT TFQBSBUFMZ 	FY� ���
�

�� 0OF PG UIF XBJUSFTTFT4DS1BSU@XBJUFS XPSLJOH3FM/4DS&W UIFSF4DS1BSU@SFTUBVSBOU DBMMFE3FM/4DS&W

UIF NBOBHFS4DS1BSU@PUIFS�

�� .Z GBUIFS4DS1BSU@DVTUPNFS XBT IPMEJOH3FM/4DS&W B HMBT4DS1BSU@PUIFS PG XBUFS4DS1BSU@ESJOL�

ѧ $PNQPVOET TIPVME CF BOOPUBUFE BT B XIPMF 	FY� ���
� *O HFOFSBM
 ZPV EPOѠU OFFE UP EP

OFTUFE BOOPUBUJPOT 	F�H� JO �
 ZPV EPOѠU OFFE UP BOOPUBUF DBSE TFQBSBUFMZ
� )PXFWFS


GPS TPNF GPSFJHO OPVO DPNQPVOET
 JO XIJDI UIF MBTU XPSE JT OPU UIF TFNBOUJD IFBE


QMFBTF BOOPUBUF UXJDF 	FY� �
�

�� *4DS1BSU@DVTUPNFS JOUFOEFE6OSFM&W UP QBZ4DS&W@QBZ@CJMM XJUI UIF DSFEJU DBSE4DS1BSU@QBZNFOU@NFUIPE�

�� #FJOH B WFHFUBSJBO *4DS1BSU@DVTUPNFS DPVMEOѠU PSEFS4DS&W@PSEFS <MBTBHOF4DS1BSU@GPPE CPMPH�

OFTF>4DS1BSU@GPPE�



���

ѧ &OVNFSBUJPOT BSF BOOPUBUFE UXJDF� :PV TIPVME BOOPUBUF CPUI UIF FMFNFOUT PG UIF

FOVNFSBUJPO BOE UIF XIPMF FOVNFSBUJPO XJUI B QBSUJDJQBOU UZQF MBCFM
 JG QPTTJCMF�

�� * PSEFSFE <B TUFBL4DS1BSU@GPPE
 GSJFT4DS1BSU@GPPE
 BOE B DPLF4DS1BSU@GPPE>4DS1BSU@GPPE�

(FOFSBM OPUFT�

5SZ UP CF DPOTJTUFOU JO ZPVS BOOPUBUJPO� "OOPUBUF TZOPOZNT BOE XPSET XJUI UIF TBNF

TFNBOUJD SPMF JEFOUJDBMMZ 	FY� ����
�

�� 	FWFOU BOOPUBUJPO� XFOU�ESPWF


*4DS1BSU@DVTUPNFS XFOU4DS&W@HFU@SFTUBVSBOU UP UIF SFTUBVSBOU4DS1BSU@SFTUBVSBOU PO GPPU�

.Z4DS1BSU@DVTUPNFS EBVHIUFS/1BSU ESPWF4DS&W@HFU@SFTUBVSBOU NF4DS1BSU@DVTUPNFS

UP UIF SFTUBVSBOU4DS1BSU@SFTUBVSBOU�

��� 	FWFOU BOOPUBUJPO� HJWF�SFDFJWF


*4DS1BSU@DVTUPNFS HBWF4DS&W@MFBWF@UJQ IFS4DS1BSU@XBJUFS B HPPE UJQ4DS1BSU@UJQ�

ҲF XBJUSFTT4DS1BSU@XBJUFS SFDFJWFE4DS&W@MFBWF@UJQ B HPPE UJQ4DS1BSU@UJQ GSPN NF4DS1BSU@DVTUPNFS�

��� 	QBSUJDJQBOU BOOPUBUJPO� XBJUFS�NBO


ҲF XBJUFS4DS1BSU@XBJUFS BQQFBSFE4DS&W@XBJUFS@DPNFT�

ҲF CBME NBO4DS1BSU@XBJUFS DPNQMFUFMZ ESFTTFE6OSFM&W JO CMBDL XBT BQQBSFOUMZ BOOPZFE6OSFM&W�

��� 	QBSUJDJQBOU BOOPUBUJPO� ,BSFO�XJGF
 DIFFTFDBLF�EFTTFSU


.Z4DS1BSU@DVTUPNFS XJGF4DS1BSU@DVTUPNFS PSEFSFE4DS&W@PSEFS B DIFFTFDBLF4DS1BSU@GPPE�

,BSFOѠT4DS1BSU@DVTUPNFS EFTTFSU4DS1BSU@GPPE XBT6OSFM&W EFMJDJPVT�



���

$PSFGFSFODF BOOPUBUJPO

"OOPUBUF BMM QBSUJDJQBOUT 	OPVOT � QSPOPVOT
 JO UIF UFYU XIJDI SFGFS UP UIF TBNF PCKFDU� "O�

OPUBUF POMZ JG UIFSF JT B DIBJO 	NPSF UIBO POF NFOUJPO JO UIF UFYU
�

XBJUFS � UIF CBME NBO DPNQMFUFMZ ESFTTFE JO CMBDL 	DPSFG@�


��� ҲF <XBJUFS4DS1BSU@XBJUFS>DPSFG@� BQQFBSFE4DS&W@XBJUFS@DPNFT�

��� ҲF CBME <NBO4DS1BSU@XBJUFS>DPSFG@� DPNQMFUFMZ ESFTTFE6OSFM&W JO CMBDL XBT BQQBSFOUMZ

BOOPZFE6OSFM&W�

*O TPNF DBTFT
 UIFSF BSF HSPVQ SFGFSFOUT UIBU DPOUBJO TFWFSBM TJOHMF FOUJUJFT� *O UIF BOOPUB�

UJPO UPPM
 ZPVXJMM GJOE � DPSFGFSFODF MBCFMT GPS UIJT DBTF� TJOHMF BOE HSPVQ� "O FYBNQMF JT HJWFO

JO ������ 8F NVTU CF DPOOFDUFE UP CPUI XJGF BOE *� ҲFTF UXP MJOLT TIPVME UIFO CF MBCFMFE

XJUI HSPVQ
 J�F� DPSFG@� JT B HSPVQ DIBJO� /PUF UIBU UIF EJSFDUJPO PG UIF MJOL JT PG JNQPSUBODF�

:PV IBWF UP ESBX B MJOL GSPN UIF NFNCFST UP UIF HSPVQ FOUJUZ
 OPU WJDF WFSTB�

*G ZPV DBOOPU GJOE B TJOHMF QBSUJDJQBOU MBCFM GPS UIF HSPVQ FOUJUZ
 VTF UIF 6ODMFBS MBCFM� �

XJGF � TIF 	DPSFG@�
� NZ � * 	DPSFG@�
� XJGF � * � XF 	DPSFG@�


��� <.Z4DS1BSU@DVTUPNFS>DPSFG@� <XJGF4DS1BSU@DVTUPNFS>DPSFG@� PSEFSFE4DS&W@PSEFSUIF EFTTFSU4DS1BSU@GPPE BG�

UFS

<TIF4DS1BSU@DVTUPNFS>DPSFG@� MPPLFE BU UIF NFOV�

��� <*4DS1BSU@DVTUPNFS>DPSFG@� XBT TVSQSJTFE6OSFM&W XJUI UIF SFBMMZ CBE TFSWJDF�

��� <8F4DS1BSU@DVTUPNFS>DPSFG@� EFDJEFE6OSFM&W OPU UP MFBWF4DS&W@MFBWF@UJQ B UJQ4DS1BSU@UJQ�

ҲFSF BSF BMTP DPNQMFY HSPVQ FOUJUJFT BT JO FY� �� JO XIJDI UIF XIPMF /1 	ѣNZ XJGF BOE *ѣ


SFQSFTFOUT B DPSFGFSFODF DIBJO BOE JUT DPOTUJUVFOUT CVJME UIFJS PXO DIBJOT
 UPP� *O TVDI DBTFT

ZPV TIPVME BOOPUBUF UIFN TFQBSBUFMZ�

XJGF � TIF 	DPSFG@�
� NZ � * 	DPSFG@�
� XJGF � * � XF 	DPSFG@�


��� <.Z4DS1BSU@DVTUPNFS>DPSFG@� <XJGF4DS1BSU@DVTUPNFS>DPSFG@� BOE <*4DS1BSU@DVTUPNFS>DPSFG@� XFOU UP UIF

SFTUBVSBOU&WPLJOH�
�)PXFWFS
 UIFSF BSF TDFOBSJPT JO XIJDI XF BEEFE B IFUFSPHFOFPVT QBSUJDJQBOU MBCFM� "O FYBNQMF JT UIF

IBJSDVU TDFOBSJP� ҲFSF
 UIF HSPVQ FOUJUZ ѣ* BOE UIF IBJSESFTTFSѣ JT NFOUJPOFE WFSZ PGUFO
 TP XF JOUSPEVDFE B

QBSUJDJQBOU MBCFM GPS JU�



���

��� <4IF4DS1BSU@DVTUPNFS>DPSFG@� PSEFSFE4DS&W@PSEFS UIF EFTTFSU4DS1BSU@GPPE�

��� <*4DS1BSU@DVTUPNFS>DPSFG@� XBT TVSQSJTFE6OSFM&W XJUI UIF TFSWJDF�

��� <8F4DS1BSU@DVTUPNFS>DPSFG@� EFDJEFE6OSFM&W OPU UP MFBWF4DS&W@MFBWF@UJQ B UJQ4DS1BSU@UJQ�



���

&YBNQMF PG UIF TDFOBSJP UFNQMBUF� SFTUBVSBOU WJTJU

&WFOUT�

4DSJQU FWFOU 8FC"OOP MBCFM

HFU UP SFTUBVSBOU HFU@SFTUBVSBOU

UBLF B TFBU UBLF@TFBU

MPPL BU NFOV MPPL@NFOV

XBJUFS DPNFT XBJUFS@DPNFT

PSEFS PSEFS

XBJU GPS GPPE XBJU

TQFOE UJNF BU UIF SFTUBVSBOU TQFOE@UJNF@SFTU

FBU FBU

QBZ CJMM QBZ

MFBWF UJQ MFBWF@UJQ

MFBWF SFTUBVSBOU MFBWF

1BSUJDJQBOUT�

SFTUBVSBOU

DVTUPNFS

XBJUFS

UBCMF



���

NFOV

ESJOL

GPPE

CJMM

QBZNFOU NFUIPE

SFDFJQU

UJQ



$ -FYJDBM &OUBJMNFOU "OOPUBUJPO (VJEFMJOFT � &WFOUT

$�� 5BTL

*O UIJT TUVEZ
 XF XBOU UP JOWFTUJHBUF IPX BCTUSBDU TDSJQU TUSVDUVSFT BSF SFBMJ[FE BOE JOTUBO�

UJBUFE JO OBSSBUJWF UFYUT� 5P EP TP
 XF BSF HPJOH UP MPPL BU QBJST PG TFOUFODFT GSPN OBSSBUJWF

UFYUT 	4FOUFODF
 BOE BCTUSBDU EFTDSJQUJPOT PG TDSJQU FWFOUT
 TP DBMMFE QBUUFSOT 	1
�

" QBUUFSO JT B TVNNBSZ PG TFWFSBM TJOHMF TIPSU EFTDSJQUJPOT PG UIF FWFOU 	FWFOU EFTDSJQUJPOT


&%
� " QBUUFSO VTVBMMZ DPOTJTUT PG B WFSC BOE [FSP PS NPSF QMBDFIPMEFST GPS QBSUJDJQBOUT� 8F

XJMM DBMM UIF IFBE WFSC PG UIF QBUUFSO BOE BOZ WFSC JO UIF TFOUFODF UIBU EFTDSJCFT BO FWFOU

FWFOU WFSC�

1BSUJDJQBOUT EFTDSJCF QFSTPOT
 PCKFDUT PS DPODFQUT UIBU BSF JOWPMWFE JO B TDSJQU
 UIF QBSUJDJ�

QBOU QMBDFIPMEFST TUBSU XJUI Q@� 0QUJPOBM QBSUJDJQBOUT BSF NBSLFE XJUI SPVOE CSBDLFUT Ѣ	
ѣ�

"O FYBNQMF QBUUFSO JT TFU Q@PWFO 	UP Q@UFNQFSBUVSF
 	BDDPSEJOH UP Q@CBLJOH�JOTUSVDUJPOT
�

*U TVCTVNFT GPS FYBNQMF UIF GPMMPXJOH &%T�

ѧ TFU PWFO UP ��� EFHSFFT

ѧ TFU PWFO UP DPSSFDU UFNQFSBUVSF BDDPSEJOH UP CPY EJSFDUJPOT

ѧ TFU PWFO

*O UIJT TUVEZ
 ZPVXJMM DPNQBSF FWFOU WFSCT BOE QBSUJDJQBOUT CFUXFFO QBUUFSOT BOE TFOUFODFT�

5P EP TP
 ZPV GJSTU IBWF UP TFMFDU UIF NBUDIJOH QBUUFSO
 J�F� UIF POF UIBU JT NPTU TJNJMBS UP UIF

TFOUFODF� ҲFO ZPV IBWF UP BMJHO FWFOU WFSC BOE QBSUJDJQBOUT CFUXFFO TFOUFODF BOE QBUUFSO

BOE BTTJHO B MBCFM UP UIBU BMJHONFOU�

$�� "OOPUBUJPO .BUFSJBM

%VSJOH UIF BOOPUBUJPO
 ZPV BSF TIPXO POF TFOUFODF BU B UJNF UPHFUIFS XJUI UIF QBUUFSOT GPS

UIF DPSSFTQPOEJOH FWFOU 	BT TIPXO JO 'JHVSF �
�

$PMPSFE CPYFT SFQSFTFOU QBSUJDJQBOUT BOE FWFOU WFSCT� ҲF DPMPST DBO WBSZ GSPN JUFN UP

JUFN BOE UIF TBNF DPMPS DBO CF VTFE GPS TFWFSBM UZQFT
 TP JO UIF CFHJOOJOH NBLF TVSF ZPV

LOPX XIJDI DPMPST SFQSFTFOU XIJDI UZQFT�



���

ҲF TFU PG QBUUFSOT JT TPSUFE BOE HSPVQFE UP SFQSFTFOU JUT JOOFS TUSVDUVSF�

ѧ 1BUUFSOT UIBU EFTDSJCF UIF FWFOU JO EJGGFSFOU XBZT
 F�H� GSPN EJGGFSFOU QPJOUT PG WJFX


BSF TFQBSBUFE JO CMPDLT 	F�H� MJOFT �����
 �����
�

ѧ 1BUUFSOT UIBU IBWF UIF TBNF NFBOJOH BOE BSHVNFOU TUSVDUVSF BSF XSJUUFO JO DPOTFD�

VUJWF MJOFT 	F�H� MJOFT ��
 ��
 ��
�

ѧ 8JUIJO B CMPDL
 QBUUFSOT UIBU BSF OPU FRVJWBMFOU BSF TFQBSBUFE CZ B CMBOL MJOF BOE

TPSUFE BDDPSEJOH UP UIFJS TQFDJGJDJUZ XJUI UIF NPTU TQFDJGJD QBUUFSOT BU UIF UPQ 	F�H�

MJOFT �����
�

'JHVSF �� "OOPUBUJPO WJFX GPS BO JOTUBODF PG UIF FWFOU QSFIFBU PWFO GSPN UIF DBLF�TDFOBSJP�

ҲF TFOUFODF IBT UP CF BMJHOFE UP MJOF ���

$�� (VJEFMJOFT GPS UIF .BOVBM "OOPUBUJPO

ҲFSF BSF UXP TVCUBTLT GPS UIJT BOOPUBUJPO� :PV GJSTU IBWF UP TFMFDU B TJOHMF QBUUFSO UIBU ZPV

UIJOL NBUDIFT UIF TFOUFODF CFTU� ҲFO
 ZPV IBWF UP ESBX BMJHONFOU MJOLT CFUXFFO NBUDIJOH

DIVOLT PG B QBUUFSO BOE DIVOLT PG B TFOUFODF� "T TFOUFODFT BSF VTVBMMZ NVDI MPOHFS UIBO



���

QBUUFSO
 JO NPTU DBTFT UIFSF FYJTUT OP TJNQMF POF�UP�POF BMJHONFOU� 4P
 ZPV POMZ IBWF UP

DPODFOUSBUF PO UIF FWFOU WFSC BOE UIF QBSUJDJQBOUT�

/PUF UIBU JO UIF TFOUFODF
 POMZ POF FWFOU WFSC JT NBSLFE BU B UJNF� :PV POMZ IBWF UP MPPL BU

UIF NBSLFE WFSC BOE BMM PG JUT TZOUBDUJD EFQFOEFOUT
 OPUIJOH FMTF�

5BTL *� 'JOE UIF #FTU 1BUUFSO GPS B 5FYU 4FOUFODF

*O PSEFS UP TFMFDU UIF NPTU TVJUBCMF QBUUFSO 	GSPN B MJTU BT JO GJHVSF �

 GJSTU TFMFDU B CMPDL� ҲF

CMPDLT EFTDSJCF SBUIFS EJGGFSFOU BDUJPOT 	F�H� UIF BDUJPO PG UVSOJOH PO UIF PWFO WT� XBJUJOH

VOUJM JU HFUT IPU PS FBUJOH WT� DVUUJOH WT� TFSWJOH B DBLF

 TP UIJT TFMFDUJPO TIPVME CF VOBN�

CJHVPVT� .BOZ FWFOUT FWFO IBWF POMZ POF CMPDL�

8JUIJO B CMPDL
 DIFDL UIF QBUUFSOT UPQ EPXO BOE TUPQ BT TPPO BT ZPV IBWF GPVOE B NBUDIJOH

QBUUFSO�HSPVQ PG QBUUFSOT� " QBUUFSO NBUDIFT B TFOUFODF JG JU JT BT MFBTU BT HFOFSBM BT UIF

TFOUFODF�

8IFO TFWFSBM QBUUFSOT BSF FRVJWBMFOU 	XIJDI UZQJDBMMZ JNQMJFT UIBU UIFZ IBWF TZOPOZNPVT

WFSCT

 QJDL UIF POF UIBU IBT UIF TBNF WFSC BT UIF TFOUFODF� *G OPOF PG UIF QBUUFSOT DPOUBJOT

UIF WFSC UBLF UIF POF UIBU CFTU NBUDIFT UIF QBSUJDJQBOUT 	PS UIF GJSTU QBUUFSO JG UIFSF JT OP

EJGGFSFODF
�

"T UIF WFSC JT UIF IFBE PG B TFOUFODF
 TUBSU CZ DPNQBSJOH UIF WFSCT BOE UIFO MPPL BU UIF

QBSUJDJQBOUT�



���

4FOUFODF �� * QVSDIBTFE BMM PG UIF JOHSFEJFOUT JODMVEJOH DBLF NJY
 FHHT
 BOE TUSBXCFSSJFT�

4FOUFODF �� * HSBCCFE TPNF FHHT BOE CVUUFS PVU UIF GSJEHF�

1BUUFSO �� FOUFS Q@TUPSF

1BUUFSO �� HP UP Q@TUPSF

ѝ

1BUUFSO �� QVSDIBTF Q@JOHSFEJFOUT

1BUUFSO �� CVZ Q@JOHSFEJFOUT

ѝ

1BUUFSO �� HFU PVU Q@JOHSFEJFOUT

1BUUFSO �� UBLF PVU Q@JOHSFEJFOUT 	GSPN Q@DBCJOFU


1BUUFSO �� HBUIFS Q@JOHSFEJFOUT 	BDDPSEJOH UP Q@CBLJOH@JOTUSVDUJPOT


1BUUFSO �� BTTFNCMF Q@JOHSFEJFOUT

1BUUFSO �� TFU Q@JOHSFEJFOUT

1BUUFSO ��� HFU Q@JOHSFEJFOUT GSPN Q@DBCJOFU

1BUUFSO ��� QSFQBSF Q@JOHSFEJFOUT BDDPSEJOH UP Q@CBLJOH@JOTUSVDUJPOT

*O UIJT FYBNQMF
 TFOUFODF � HFUT BMJHOFE UP QBUUFSO �
 TFOUFODF � HFUT BMJHOFE UP QBUUFSO ��

4FOUFODF � EFTDSJCFT CVZJOH JOHSFEJFOUT
 TP JU IBT UP CF QBSU PG UIF TFDPOE CMPDL� "T QBUUFSO �

DPOUBJOT UIF TBNF WFSC
 JU JT BMJHOFE UP UIJT QBUUFSO� 4FOUFODF � EFTDSJCFT HFUUJOH JOHSFEJFOUT

GSPN UIF DBCJOFU
 TP JU IBT UP CF QBSU PG UIF UIJSE CMPDL� /P QBUUFSO DPOUBJOT UIF TBNF WFSC


CVU HFU PVU BOE UBLF PVU BSF UIF GJSTU WFSCT PG XIJDI HSBC JT B )ZQPOZN� "T UIF UXP QBUUFSOT

BSF JO DPOTFDVUJWF MJOFT
 UIFZ BSF FRVJWBMFOU GPS UIF WFSC� "T QBUUFSO � DPOUBJOT UIF TBNF

QBSUJDJQBOUT BT UIF TFOUFODF
 XF QJDL UIJT QBUUFSO�



���

5BTL **� 'JOE 1BJST BOE -BCFM UIFN

"GUFS ZPV IBWF EFDJEFE GPS B QBUUFSO
 BMJHO NBUDIJOH WFSC�WFSC BOE QBSUJDJQBOU�QBSUJDJQBOU�

QBJST� *O NPTU TJUVBUJPOT UIJT TIPVME CF VOBNCJHVPVT� 0OF TJNQMF FYBNQMF JT�

	��
 4FOUFODF� * BEEFE NJML UP UIF DBLF CBUUFS

1BUUFSO� BEE Q@JOHSFEJFOUT UP Q@EPVHI

*O UIJT FYBNQMF
 BMJHO ѢBEEFEѣ UP ѢBEEѣ
 ѢNJMLѣ UP ѢQ@JOHSFEJFOUTѣ BOE ѢCBUUFSѣ UP ѢQ@EPVHIѣ�

ҲFSF BSF BMTP DBTFT JO XIJDI POF QBSUJDJQBOU UZQF PDDVST TFWFSBM UJNFT� *O UIJT DBTF
 NBLF

TVSF UP DPOOFDU UIF QBSUJDJQBOUT CBTFE PO UIFJS SPMF UP UIF WFSC� 0OF FYBNQMF JT�

	��
 4FOUFODF� * BEEFE NJML UP UIF FHHT

1BUUFSO� BEE Q@JOHSFEJFOUT UP Q@JOHSFEJFOUT

*O UIJT FYBNQMF
 ZPV IBWF UP BMJHO ѢBEEѣ XJUI ѢBEEFEѣ
 ѢNJMLѣ XJUI UIF GJSTU ѢQ@JOHSFEJFOUTѣ

BOE ѢFHHTѣ XJUI UIF TFDPOE ѢQ@JOHSFEJFOUTѣ�

/PUF UIBU ZPV POMZ OFFE UP BMJHO QBSUJDJQBOUT UIBU BSF EFQFOEFOUT PG UIF FWFOU WFSC� *O UIF

OFYU FYBNQMF
 JNBHJOF XF MPPL BU UIF ѢBEEѣ FWFOU WFSC� :PV EP OPU IBWF UP BMJHO ѢCBUUFSѣ UP

UIF QBUUFSO�

	��
 4FOUFODF� * BEEFE NJML BOE TUJSSFE UIF CBUUFS XFMM�

1BUUFSO� BEE Q@JOHSFEJFOUT

"GUFS ESBXJOH UIF BMJHONFOU MJOLT
 ZPV IBWF UP MBCFM FWFSZ MJOL� 8F XJMM FYQMBJO UIF MBCFMT

JO UIF OFYU TFDUJPO�

$�� "OOPUBUJPO -BCFMT

-BCFM 0WFSWJFX

*O UIJT TFDUJPO ZPV DBO GJOE BO PWFSWJFX PWFS BMM MBCFMT UIBU BSF VTFE UPHFUIFS XJUI TIPSU

EFTDSJQUJPOT� &YBNQMFT BOE NPSF FMBCPSBUF FYQMBOBUJPOT DBO CF GPVOE JO UIF OFYU UXP TFD�

UJPOT�



���

7FSC -BCFMT

-BCFM 4IPSU %FTDSJQUJPO

4ZOPOZN ҲF UXP WFSCT BSF TZOPOZNT�

)ZQPOZN ҲF WFSC JO UIF UFYU JT NPSF TQFDJGJD�

)ZQFSOZN ҲF WFSC JO UIF QBUUFSO JT NPSF TQFDJGJD 	SBSF DBTF�
�

*ODPSQPSBUJPO 0OF WFSC IBT UIF DPNCJOFE NFBOJOH PG BOPUIFS WFSC BOE B QBSUJDJ�

QBOU�

%JBUIFTJT ҲF WFSCT EFTDSJCF UIF TBNF BDUJPO GSPN EJGGFSFOU QFSTQFDUJWFT�

1ISBTBM 7FSC 0OF PG UIF WFSCT JT B QBSUJDMF WFSC XJUI UIF TBNF NFBOJOH�

$POUFYU�3FMBUFEOFTT ҲF WFSCT BSF POMZ SFMBUFE XIFO MPPLJOH BU UIF DPOUFYU�

*OGFSFODF " IJHIFS PSEFS JOGFSFODF JT OFDFTTBSZ UP MJOL UIF WFSCT�

/P.BUDI /P NBUDI JT QPTTJCMF�

1BSUJDJQBOU -BCFMT

-BCFM 4IPSU %FTDSJQUJPO

*OTUBOUJBUJPO " OPVO JO UIF UFYU JOTUBOUJBUFT B QBSUJDJQBOU QMBDFIPMEFS�

"OBQIPSB " QSPOPVO JO UIF UFYU JOTUBOUJBUFT B QBSUJDJQBOU QMBDFIPMEFS�

4IBSFE 1BSUJDJQBOU " QBSUJDJQBOU JT TIBSFE CFUXFFO UXP WFSCT�

-BCFM *ODPOTJTUFODZ 5XP EJGGFSFOU QBSUJDJQBOU UZQFT GJMM UIF TBNF SPMF GPS UIF WFSC�

"EEJUJPOBM 1BSUJDJQBOU " QBSUJDJQBOU JO UIF TFOUFODF UIBU JT OPU NFOUJPOFE JO UIF QBUUFSO�

7FSC -BCFMT

4ZOPOZN ҲF TBNF 	� JODMVEFT JEFOUJUZ
 PS B WFSZ TJNJMBS WFSC JT VTFE�

	��
 4FOUFODF� /FYU UIFZ TMPXMZ BEEFE UIF XFU JOHSFEJFOUT UP UIF ESZ�

1BUUFSO� "EE Q@JOHSFEJFOUT

	��
 4FOUFODF� ҲF UPPUIQJDL DBNF PVU ESZ 
 TP * UPPL UIF DBLF PVU BOE QVU JU PO B SBDL UP

DPPM�

1BUUFSO� 1MBDF 	Q@DBLF
 PO Q@VUFOTJM UP DPPM



���

*ODPSQPSBUJPO < 5XP -JOLT > " WFSC IBT UIF DPNCJOFE NFBOJOH PG B WFSC BOE POF PG JUT

QBSUJDJQBOUT 	UZQJDBMMZ UIF EJSFDU PCKFDU
� %SBX B MJOL GSPN CPUIXPSET UP UIF WFSC BOE BTTJHO

UIF MBCFM *ODPSQPSBUJPO UP CPUI�

	��
 4FOUFODF� * TQSJOLMFE GMPVS JO UIF QBO TP UIBU UIF DBLF XPVME OPU TUJDL UP JU�

1BUUFSO� 'MPVS Q@DBLF�UJO

�"UUFOUJPO� 'PS UIF MBCFM *ODPSQPSBUJPO ZPV IBWF UP ESBX UXP MJOLT UP UIF WFSC JO

UIF QBUUFSO�

)ZQPOZN 	5FYU
 ҲF WFSC JO UIF UFYU JT NPSF TQFDJGJD UIBO UIF WFSC JO UIF NPTU TQFDJGJD

NBUDIJOH QBUUFSO�

	��
 4FOUFODF� * UIFO NFMUFE ��� DVQ PG CVUUFS BOE � PVODF PG DIPDPMBUF JO B TNBMM QBO�

1BUUFSO� 1SFQBSF Q@JOHSFEJFOUT

)ZQFSOZN 	5FYU
 ҲF WFSC JO UIF UFYU JT MFTT TQFDJGJD UIBO UIF WFSC JO UIF QBUUFSO 	BOE OP

NPSF HFOFSBM QBUUFSO JT NBUDIJOH
�

	��
 4FOUFODF� * UIFO QSFQBSFE ��� DVQ PG CVUUFS BOE � PVODF PG DIPDPMBUF JO B TNBMM QBO�

1BUUFSO� NFMU Q@JOHSFEJFOUT

�"UUFOUJPO� %POѠU DPOGVTF )ZQFSOZN BOE )ZQPOZN� 8F FYQFDU )ZQFSOZN UP

PDDVS POMZ WFSZ SBSFMZ�

%JBUIFTJT ҲFUXPWFSCT EFTDSJCF UIF TBNF BDUJPO GSPNBEJGGFSFOU WJFX� ҲFNPTU DPNNPO

FYBNQMF JT QBTTJWJ[BUJPO
 PS WFSC QBJST BT HJWF�SFDFJWF
 CPSSPX�MFOE�



���

	��
 4FOUFODF� 0ODF UIF PWFO XBT QSFIFBUFE
 * QVU UIF DBLF JO�

1BUUFSO� 1SFIFBU Q@PWFO

	��
 4FOUFODF� * SFDFJWFE UIF DBLF GSPN B GSJFOE

1BUUFSO� (JWF Q@DBLF UP GSJFOE

1ISBTBM 7FSC ҲF WFSCT BSF JEFOUJDBM BOE POMZ EJGGFS CZ B QBSUJDMF UIBU EPFTOѠU DIBOHF UIF

NFBOJOH FTTFOUJBMMZ� /PUF UIBU JG UIF QBSUJDMF DIBOHFT UIF NFBOJOH PG UIF WFSC DPNQMFUFMZ

	BT MPPL
 MPPL VQ
 MPPL BGUFS
 ZPV TIPVME QSPCBCMZ DIPPTF BOPUIFS QBUUFSO�

	��
 4FOUFODF� * HBUIFSFE VQ UIF CVUUFS
 FHHT BOE TVHBS�

1BUUFSO� (BUIFS Q@JOHSFEJFOUT

$POUFYU�3FMBUFEOFTT ҲF UXP WFSCT BSF SFMBUFE JO UIF DPOUFYU PG UIF TDSJQU
 J�F� UIFZ EF�

TDSJCF FYBDUMZ UIF TBNF BDUJPO
 CVU UIFSF JT OP DMFBS SFMBUJPO CFUXFFO UIFN�� *O UIF FYBNQMF


VTF BOE QVU BSF VOSFMBUFE XJUIPVU DPOUFYU
 CVU UIFZ EFTDSJCF UIF TBNF BDUJPO XIFO MPPLJOH

BU UIF EJSFDU DPOUFYU� ѢVTF GSPTUJOHѣ BOE ѢQVU GSPTUJOH PO DBLFѣ BSF DMFBSMZ SFMBUFE�

	��
 4FOUFODF� * QVU UIF GSPTUJOH PO UIF DBLF

1BUUFSO� 6TF Q@GSPTUJOH

*OGFSFODF " IJHIFS PSEFS JOGFSFODF JT OFFEFE UP BMJHO UIF WFSCT� ҲF WFSCT EFTDSJCF UIF

TBNF FWFOU
 CVU DBOOPU CF MBCFMFE XJUI BOZ PG UIF PUIFS MBCFMT� *G ZPV VTF UIJT MBCFM PO WFSCT


ZPV EP OPU OFFE UP BMJHO BOZ QBSUJDJQBOUT�

	��
 4FOUFODF� * MPPLFE BU UIF DMPDL JO NZ LJUDIFO

1BUUFSO� TFU Q@UJNFS 	BDDPSEJOH UP Q@CBLJOH@JOTUSVDUJPOT


/P.BUDI 0OMZ DIPPTF JO DBTF BCTPMVUFMZ OP NBUDI JT QPTTJCMF 	J�F� UIF XSPOH FWFOU JT

NBSLFE
� -JOL UIF FWFOU WFSC GSPN UIF TFOUFODF UP UIF GJSTU QBUUFSO FWFOU WFSC BOE MJOL

OPUIJOH FMTF�

	��
 4FOUFODF� * XBOUFE UP NBLF B DIPDPMBUF DBLF GPS NZ OJFDFѠT CJSUIEBZ
 TP * MPPLFE

UISPVHI NZ LJUDIFO DVQCPBSET UP NBLF TVSF * IBE BMM UIF JOHSFEJFOUT 1BUUFSO� HFU

Q@CBLJOH@JOTUSVDUJPOT
�.PSF DPODSFUF� ҲFSF JT QSFTVNBCMZ OP 8PSE/FU SFMBUJPO CFUXFFO ѢQVUѣ BOE ѣVTFѣ�



���

1BSUJDJQBOU -BCFMT

*OTUBOUJBUJPO " OPVO JT BO JOTUBODF PG B QBSUJDJQBOU NBSLFS� *G B QBSUJDJQBOU JT SFBMJ[FE

TFWFSBM UJNFT
 BMJHO BMM PG UIFN�

	��
 1BUUFSO� "EE Q@JOHSFEJFOUT

4FOUFODF� * BEEFE UXP FHHT�

4FOUFODF� * BEEFE NJML
 FHHT BOE TVHBS�

"OBQIPSB " QSPOPVO JT BO JOTUBODF PG B QBSUJDJQBOU NBSLFS� *G UIJT PDDVST XJUI BOPUIFS

SFMBUJPO 	F�H� TIBSFE QBSUJDJQBOU
 NBSL CPUI�

	��
 4FOUFODF� "GUFS TJUUJOH BOEXBJUJOH GPS TFWFSBMNJOVUFT GPS UIF CBUIUVC UP GJMM
 * UVSOFE

JU PGG BOE HPU JO

1BUUFSO� 5VSO PGG Q@XBUFS

4IBSFE 1BSUJDJQBOU ҲF QBSUJDJQBOU JT TIBSFE CFUXFFO UXP WFSCT� *O UIF FYBNQMF UIFN JT

MBCFMFE Ѣ"OBQIPSB � 4IBSFE 1BSUJDJQBOUѣ CFDBVTF JU JT UIF EJSFDU PCKFDU PG GSPTU BOE PG EFDPSBUF�

	��
 4FOUFODF� "GUFS UIF DBLFT IBWF CBLFE BOE DPPMFE 
 * GSPTU BOE EFDPSBUF UIFN�

1BUUFSO� GSPTU 	Q@DBLF


-BCFM *ODPOTJTUFODZ "OPUIFS UZQF PG QBSUJDJQBOU JT SFBMJ[FE JO UIF UFYU JOTUFBE PG UIF UZQF

GSPN UIF QBUUFSO
 BT JO UIF FYBNQMF XIFSF MBSHF CPXM JT MBCFMFE BT B Q@VUFOTJM� ҲJT NBJOMZ

PDDVST XJUI VOTQFDJGJD QBSUJDJQBOU TFUT 	VUFOTJMT
 UPPMT���


	��
 4FOUFODF� * UPPL PVU B MBSHF CPXM�

1BUUFSO� UBLF PVU Q@DBLF@UJO

"EEJUJPOBM 1BSUJDJQBOU < 4QBO�-BCFM > ҲJT MBCFM BQQMJFT UP QBSUJDJQBOUT UIBU BSFNFOUJPOFE

JO UIF UFYU CVU NJTTJOH JO UIF QBUUFSO� /PUF UIBU ZPV POMZ OFFE UP MPPL BU QBSUJDJQBOUT UIBU

BSF TZOUBDUJD EFQFOEFOUT PG UIF WFSC� .BSL POMZ UIF IFBET PG OPVO�QSFQPTJUJPOBM QISBTFT�

4P UIF MBCFM BQQMJFT UP SBDL JO UIF GJSTU FYBNQMF
 CVU OPU UP DBLF CBUUFS JO UIF TFDPOE FYBNQMF�



���

	��
 4FOUFODF� ҲFO * MFU JU DPPM PO B SBDL PO UIF DPVOUFS

1BUUFSO� -FU DPPM 	Q@DBLF�Q@DBLF UJO
 	GPS Q@UJNF


	��
 4FOUFODF� 8IJMF CFBUJOH UIF DBLF CBUUFS
 * QSFIFBUFE UIF PWFO�

1BUUFSO� 1SFIFBU Q@PWFO 	UP Q@UFNQFSBUVSF
 	BDDPSEJOH UP Q@CBLJOH@JOTUSVDUJPOT


�"UUFOUJPO� ҲF MBCFM "EEJUJPOBM 1BSUJDJQBOU JT B 4QBO MBCFM
 OPU B MJOL MBCFM 	F�H�

ѢUJNFѣ JO UIF FYBNQMF
�

$�� 4PNF "EEJUJPOBM 3FNBSLT

ѧ 6TJOH )FBE /PVOT� 8IFO BMJHOJOH QBSUJDJQBOUT
 ZPV HFOFSBMMZ BMXBZT UBLF UIF IFBE PG

B OPVO QISBTF GPS BMJHONFOU
 OPU UIF DPNQMFUF QISBTF 	&YBNQMF �� CFMPX
� 1PTTFTTJWF

QSPOPVOT EPOѠU IBWF UP CF BMJHOFE 	FYBNQMF � CFMPX
� :PV DBO BMTP JHOPSF OPVOT MB�

CFMFE BT )FBE@PG@1BSUJUJWF 	ѢLJOEѣ JO &YBNQMF ��
 BOE UBLF UIFJS EFQFOEFOUT JOTUFBE�

1SFQPTJUJPOBM QISBTFT UIBU BSF VTFE BT BUUSJCVUFT UP UIF BDUVBM QBSUJDJQBOU DBO BMTP CF

JHOPSFE 	ѢDPMPVSѣ JO &YBNQMF �� CFMPX
�

	��
 4FOUFODF� ҲFO * MFU NZ DBLF UJO DPPM�

1BUUFSO� -FU DPPM 	Q@DBLF�Q@DBLF@UJO
 	GPS Q@UJNF


	��
 4FOUFODF� * UPPL PVU BO FTQFDJBMMZ MBSHF LJOE PG DBLF UJO�

1BUUFSO� UBLF PVU Q@DBLF@UJO

	��
 4FOUFODF� * UPPL PVU B DBLF UJO XJUI B OJDF HSFFO DPMPVS�

1BUUFSO� UBLF PVU Q@DBLF@UJO

ѧ .VMUJ�7FSC &YQSFTTJPOT� 0OMZ MPPL BU UIF IFBE WFSC PG B NVMUJ�WFSC FYQSFTTJPO JO B QBU�

UFSO� *O UIF FYBNQMF UIF WFSC PG UIF TFOUFODF JT DPPM
 TP ZPV TIPVME DIPPTF QBUUFSO �



���

GPS BMJHONFOU
 OPU QBUUFSO �� 1BUUFSO � DPNFT GJSTU BOE BMTP DPOUBJOT DPPM
 CVU UIBU JT

OPU UIF IFBE PG UIF QBUUFSO�

	��
 4FOUFODF� ҲFO * DPPMFE NZ DBLF�

1BUUFSO �� "MMPX 	Q@DBLF
 UP DPPM

1BUUFSO �� $PPM 	Q@DBLF


ѧ -BCFM *ODPOTJTUFODZ WT� "EEJUJPOBM 1BSUJDJQBOU� ҲFSF BSF TPNF DBTFT GPS XIJDI UIF EJTUJOD�

UJPO CFUXFFO UIFTF UXP MBCFMT JT OPU USJWJBM� *O HFOFSBM
 ZPV POMZ OFFE UP VTF "EEJUJPOBM

1BSUJDJQBOU JG UIF QBSUJDJQBOU JO UIF TFOUFODF GJMMT B TFNBOUJD SPMF UIBU JT OPU GJMMFE JO UIF

QBUUFSO� -BCFM *ODPOTJTUFODZ TIPVME CF VTFE JG UIF TBNF SPMF JT GJMMFE CZ EJGGFSFOU QBSUJDJ�

QBOUT� *O UIF FYBNQMF CFMPX
 ѢEFHSFFTѣ XJMM IBWF UP CF NBSLFE BT "EEJUJPOBM 1BSUJDJQBOU

BOE OPU BT -BCFM *ODPOTJTUFODZ� ѢQ@UJNFѣ BOE ѢEFHSFFTѣ GJMM EJGGFSFOU SPMFT 	IFSF UJNF TQBO

WT NPEBMJUZ
�

	��
 4FOUFODF� * QSFIFBUFE UIF PWFO UP ��� EFHSFFT�

1BUUFSO� 1SFIFBU Q@PWFO GPS Q@UJNF



���

$�� "EEJUJPOBM .BUFSJBM

&YBNQMF 1BSUJDJQBOUT � #BLJOH B $BLF

Q@CBLJOH@JOTUSVDUJPOT Q@PWFO Q@DBLF@UJO Q@UJNF

DBLF SFDJQF NJDSPXBWF PWFO DBLF QBO NJOJNVN UJNF

JOTUSVDUJPOT PWFO CBLJOH UJO NJOVUFT

CPY EJSFDUJPOT TUPWF DBLF SJOH IPVS

Q@DBLF Q@LJUDIFO�MPDBUJPO Q@CFOFGJDJBSZ Q@UJNFS

DBLF LJUDIFO GBNJMZ UJNFS

DBLFT GSJFOET

Q@VUFOTJM Q@JOHSFEJFOUT Q@EFDPSBUJPO Q@EPVHI

NJYJOH CPXM NJM EFDPSBUJPO DBLF CBUUFS

FMFDUSJD CFBUFS GMPVS GSPTUJOH DBLF NJYUVSF

DPPMJOH SBDL DBLF NJY TQSJOLMFT DBLF EPVHI

TQPPO DBLF JOHSFEJFOUT HMB[F

PWFO NJUUT FHHT JDJOH

Q@TUPSF Q@DBCJOFU Q@UFNQFSBUVSF Q@DPPL

TVQFSNBSLFU QBOUSZ PWFO UFNQFSBUVSF ZPV

HSPDFSZ TUPSF DBCJOFU EFHSFFT

TIFMG
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% -FYJDBM &OUBJMNFOU "OOPUBUJPO (VJEFMJOFT � 1BSUJDJQBOUT

5IFTF BOOPUBUJPOT HVJEFMJOFT XFSF PSJHJOBMMZ HJWFO UP UIF BOOPUBUPST JO (FSNBO BOE USBOTMBUFE GPS UIF

QVSQPTF PG UIJT UIFTJT� 5IF BOOPUBUJPOT XFSF EPOF WJB (PPHMF %PDT�

(PBM� .BQ QBSUJDJQBOUT GSPN UIF UFYUT UP QBSUJDJQBOUT JO UIF &%T�

&YBNQMFT� 4DS1BSU@UJNFS

JO UIF &%T� ѢUJNFSѣ

JO UIF UFYU� ѢUJNFSѣ
 ѢDMPDLѣ
 ѢJUѣ
 ѢBMBSNѣ

4DS1BSU@SPPU

JO UIF &%T� ѢCBMMѣ
 ѢSPPUTѣ

JO UIF UFYU� ѢCBMMѣ
 ѢCPUUPNѣ
 ѢCVMCѣ
 ѢSPPUѣ
 ѢUJQѣ
 ѢSPPUTѣ
 ѢSPPNѣ
 ѢCBTFѣ

� 5BTLT� $IPPTF UIF NBUDIJOH QBSUJDJQBOU BOE BTTJHO B SFTQFDUJWF MBCFM�

-BCFMT�

ѧ *EFOUJUZ 	GMPVS � GMPVS
 FHH � FHHT


ѧ 4ZOPOZNZ 	NJYFS � CFBUFS
 FYUSBDU � FTTFODF


ѧ )ZQPOZNZ 	SBLF � UPPMT
 NBHOPMJB � USFF
 UFBTQPPO � TQPPO


ѧ )ZQFSOZNZ 	GPPE � DBLF
 QFSTPO � GSJFOET


ѧ .FSPOZN 	BGUFSOPPO � EBZ
 XIJUF � FHH


ѧ )PMPOZN 	IPVTF � LJUDIFO


ѧ $P�)ZQPOZN 	DPOGFDUJPO � DBLF
 LOJGF � GPSL


ѧ *OGFSFODF 	SFTVMU � DBLF
 XFCTJUF � TDIFEVMF


ѧ *OTUBODF 	ѢOVNCFS ��ѣ GPS ѢCVTѣ
 Ѣ����ѣ GPS UJNF PS Ѣ1BVMѣ GPS ѢGSJFOEѣ




ų ҲJT JT TJNJMBS UP )ZQPOZNZ
 CVU ZPV TIPVME VTF JU JG OPU B DPNQMFUF DMBTT PG

PCKFDUT JT NFOUJPOFE
 CVU SBUIFS B TJOHMF PCKFDU�

ѧ 1SPOPVO 	MFBWF QBSUJDJQBOU GJFME FNQUZ � JU
 XIJDI
 UIBU
 IF���


ѧ &SSPS 	MFBWF QBSUJDJQBOU GJFME FNQUZ


ų JODPNQSFIFOTJCMF PS JODPNQMFUFXJUIPVU DPOUFYU 	ѢQMBDFTѣ PS ѢBSFBѣ GPS ѢCVT TUPQѣ


ų UZQPT 	SFDJQJF PS PWFS


ų XSPOH MBCFMT 	ѢDBLF CBUUFSѣ MBCFMFE BT JOHSFEJFOU


ų JODPNQMFUF QBSUJDJQBOUT 	ѢESZѣ
 JOTUFBE PG ѢESZ JOHSFEJFOUTѣ


"QQSPBDI� 'PS FBDI MJTUFE QBSUJDJQBOU
 DIPPTF UIF NBUDIJOH QBSUJDJQBOU GSPN UIF &%T BOE

B MBCFM GSPN UIF ESPQEPXO NFOV�

"UUFOUJPO� ҲFSF BSF PGUFO TFWFSBM QPTTJCJMJUJFT UP DIPPTF B QBSUJDJQBOU� ҲFXPSE SFMBUJPOT

TIPVME UIFO CF VTFE JO UIF PSEFS UIBU JT HJWFO BCPWF� 'PS FYBNQMF
 JG JU JT QPTTJCMF UP DIPPTF

CFUXFFO ѢFHHѣ 	$P�)ZQPOZNZ
 BOE ѢJOHSFEJFOUѣ 	)ZQPOZNZ
 GPS UIF OPVO ѢTBMUѣ
 ZPV TIPVME

QJDL ѢJOHSFEJFOUѣ� *G UIFSF BSF TFWFSBM FRVJWBMFOU PQUJPOT
 KVTU QJDL UIF GJSTU POF�

*G ZPV BSF OPU TVSF BCPVU UIF NFBOJOH PG B XPSE
 ZPV BSF BMMPXFE UP DPOTVMU B EJDUJPOBSZ� *G

UIJT EPFTOѠU IFMQ
 QJDL &SSPS BT B MBCFM�
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