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"DLOPXMFEHNFOUT
঒JT 1I% UIFTJT JT UIF SFTVMU PG UIF FॱPSU BOE TVQQPSU PG TFWFSBM QFPQMF UP XIPN * BN
FYUSFNFMZ HSBUFGVM�

'JSTU PG BMM
 UIF ॲSTU XPSET UP FYQSFTT NZ TQFDJBM BQQSFDJBUJPO BOE HSBUJUVEF BSF UP NZ
QBSFOUT
 %JWJOB BOE +P£P� ঒JT 1I% UIFTJT JT EFEJDBUFE UP ZPV� "MTP
 * XPVME MJLF UP UIBOL
NZ WFSZ LJOE TJTUFST
 ,FMMFO BOE ,FSPMFJOF
 BOE NZ OFQIFX BOE OJFDF
 1FESP F 7BMFOUJOB�
঒BOL ZPV GPS BMMPXJOH NF UP QVSTVF UIJT QBUI
 GPS BMM ZPVS VODPOEJUJPOBM MPWF
 BOE BMM GPS
UIF TVQQPSU UIBU ZPV HBWF NF VOUJM UPEBZ� 8F IBWF CFFO UISPVHI B MPU JO UIFTF MBTU GPVS
ZFBST� * MPWF ZPV�

1SJNFJSBNFOUF
 BT NJOIBT QSJNFJSBT QBMBWSBT QBSB FYQSFTTBS NFVT BHSBEFDJNFOUPT W£P
QBSB NFVT QBJT
 %JWJOB F +P£P� &TTB UFTF EF EPVUPBEP © EFEJDBEB   WPDªT� 5BNC©N
 HPTUBSJB
EF BHSBEFDFS BT NJOIBT JSN£T
 ,FMMFO F ,FSPMJOF
 F PT NFVT TPCSJOIPT
 1FESP F 7BMFOUJOB�
0CSJHBEP QPS QFSNJUJS RVF FV TFHVJTTF FTTF DBNJOIP
 QFMP TFV BNPS JODPOEJPOBM F QPS UPEP
TVQPSUF RVF WPDªT NF EFSBN BU© IPKF� 1BTTBNPT QPS NVJUB DPJTB OFTTFT ºMUJNPT RVBUSP BOPT�
&V UF BNP�

" 1I% TUVEFOUۘT XPSL DBO CF TFFO BT B TPMJUBSZ QBUI
 CVU JU JT POMZ B GSVJUGVM QBUI JG ZPV
IBWF B DBSJOH TVQFSWJTPSZ UFBN BT * IBE� * XBOU UP FYQSFTT NZ EFFQFTU HSBUJUVEF UP NZ
TVQFSWJTPSZ UFBN (FFSU�+BO )PVCFO
 BOE $MBVEJB )BVॱ
 GPS HJWJOH NF UIF PQQPSUVOJUZ
UP XPSL VOEFS UIFJS TVQFSWJTJPO� * BN WFSZ UIBOLGVM GPS ZPVS DPOUJOVPVT TVQQPSU BOE
FODPVSBHFNFOU UP DPOUJOVF UP JNQSPWF NZ XPSL� $MBVEJB
 * BN HSBUFGVM GPS ZPVS TDJFOUJॲD
HVJEBODF
 DPOTUSVDUJWF DSJUJDJTN BOE XIPMFIFBSUFE TVQQPSU XIFO * OFFEFE JU� ঒BOL ZPV
GPS DIBMMFOHJOH NF BOE NBLJOH NZ UIPVHIUT JOUP NFBOJOHGVM PVUDPNFT� (FFSU�+BO
 UIBOL
ZPV GPS UIF JOTJHIUGVM DPOWFSTBUJPOT XJUI DSJUJDBM BOE DPOTUSVDUJWF DPNNFOUT� :PV XFSF
DPOTUBOUMZ FOGPSDJOH NF UP UIJOL BCPVU UIF CJHHFS QJDUVSF�

* XPVME MJLF UP UIBOL UIF NFNCFST PG NZ EFGFODF DPNNJ਄FF� 1SPG� 1BCMP $FTBS (BSDJB

1SPG� %KPFSE )JFNTUSB
 1SPG� 6EP ,SVTDIXJU[
 1SPG� .BSDVT 4QFDIU
 %S� -FJG "[[PQBSEJ

BOE %S� 7BOFTTB .VSEPDL
 GPS BDDFQUJOH UP CF QBSU PG NZ DPNNJ਄FF BOE QSPWJEJOH NF
XJUI WBMVBCMF GFFECBDL PO UIJT UIFTJT�

঒FSF BSF NBOZ QFPQMF UP UIBU * OFFE UP QBZ B TQFDJBM USJCVUF XIFO MPPLJOH CBDL BU NZ
KPVSOFZ� 4UBSUJOH GSPN UIF DVSSFOU BOE GPSNFS NFNCFST PG UIF 8FC JOGPSNBUJPO TZTUFNT
HSPVQ BU %FM঍ 6OJWFSTJUZ PG 5FDIOPMPHZ� +JF :BOH
 *PBOOJT 1FUSPT 4BNJPUJT
 4JIBOH 2JV

4FQJEFI .FTCBI
 :VF ;IBP
 4IBIJO 4IBSJॲ
 "TUFSJPT ,BUTJGPEJNPT
 /BWB 5JOUBSFW
 "OESFB
.BVSJ
 "DIJMMFBT 1TZMMJEJT
 %JNJUSJPT #PVOUPVSJEJT
 4IBCOBN/BKBॲBO
 %BO%BWJT
 $ISJTUPT
,PVUSBT
 $BSMP WBO EFS 7BML
 1BWFM ,VDIFSCBFW
 "MFTTBOESP #P[[PO
 $ISJTUPQI -Pॲ
 6KXBM
(BEJSBKV
 "HBUIF #BMBZO
 4BSB 4BMJN[BEFI
 (FPSHJPT 4JBDIBNJT
 1FJEF ;IV
 .BOVFM 7BMMF
5PSSF
 (VBOMJBOH $IFO
 "OESB -POFTDV
 .³OJDB .BSSFSP
 5BNBSB #SVTJL
 BOE %BQIOF
4UFQIBO� "MTP
 NZ DPMMBCPSBUPST BU 8*4 %FM঍ BOE FYUFSOBMT� 4JOEVOVSBHB 3� 1VUSB
 ,JMMJBO
(SBTIPॱ
 %BBO 3FOOJOHT
 BOE 4IFJLI .� 4BSXBS� " TQFDJBM UIBOL ZPV GPS TVQQPSUJOH NF
JO UIF EJॴDVMU UJNFT
 FTQFDJBMMZ BU UIF FOE PG UIJT KPVSOFZ
 GPS IFBSJOH BMM NZ DPNQMBJOUT�
"SUIVS $BNBSB
 (VTUBWP 1FOIB
 %BWJE .BYXFMM
 5JN %SBXT
 BOE /JSNBM 3PZ�
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঒JT KPVSOFZ XPVME OPU IBWF CFFO QPTTJCMF XJUIPVU UIF MPWF BOE TVQQPSU PG GSJFOET�
.Z HSBUJUVEF JT OPU FOPVHI
 CVU TQFDJBM UIBOLT HP UP঒BMFT
 -VJT &EVBSEP
 1SJTDZMMB
 ঒B­T

(BCSJFMB
 "OB -VJTB
 4BSB
 -B­T
 +FBOEFSTPO
 +PSEBO
 BOE /JDIPMBT� ঒BMFT
 UIBOL ZPV GPS
CFJOH SFDFQUJWF EVSJOH BMM UIF UJNFT * XFOU UP %VCMJO
 BOE GPS NPUJWBUJOH NF BOE EFNP�
UJWBUJOH NF BU UIF TBNF UJNF EVSJOH PVS BMNPTU XFFLMZ DBMMT� %VEV
 UIBOL ZPV GPS CFJOH
TP LJOE
 BOE FWFO XJUI EBZT PG EFMBZFE SFQMJFT UP NZ 8IBUTBQQ NFTTBHFT
 ZPV BMXBZT
NBEF UJNF UP IFBS NF PVU� 1SJ
 UIBOL ZPV GPS CFJOH UIJT IPOFTU QFSTPO
 BOE DBSJOH GPS NF�
UIF EJTUBODF XJMM OPU TUPQ VT UP UIJOL BCPVU FBDI PUIFS� /JDIPMBT
 UIBOL ZPV GPS UIF CFTU
DBJQJSJOIBT JO "NTUFSEBN� 5P NZ LJOE IPVTFNBUFT UIBU * IBE EVSJOH UIF 1I%
 #SFOP BOE
+BWBE
 UIBOL ZPV GPS ZPVS QBUJFODF BOE UIF MPOH DIBUT�

-BTU
 CVU DFSUBJOMZ OPU MFBTU
 * PXO NZ EFFQFTU HSBUJUVEF UP 3FOBO� * BN TP GPSUVOBUF
UP IBWF IBE ZPV CZ NZ TJEF
 TVQQPSUJOH NF JO UIJT DIBMMFOHJOH QBUI JO UIF MBTU UXP ZFBST�
঒BOL ZPV GPS DIFFSJOH NF VQ JO NZ WVMOFSBCMF NPNFOUT
 GPS IPMEJOH NZ IBOET XIFO *
OFFEFE TUSFOHUI
 BOE GPS CFJOH QBUJFOU FWFSZ EBZ XJUI NZ CPSJOH DPNQMBJOUT BCPVU UIJT
UIFTJT�

5P FWFSZPOF * NFOUJPOFE IFSF 	BOE NBZCF * GPSHPU TPNF OBNFT

 * IPQF * IBWF OPU
OFHMFDUFE UP TIPX ZPV IPX JNQPSUBOU ZPV BSF UP NF JO NZ MJGF� * BN TP CMFTTFE UP IBWF BMM
PG ZPV JO NZ MJGF� ঒BOL ZPV GPS FWFSZUIJOH�

"NTUFSEBN
 ঒F /FUIFSMBOET
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��� .PUJWBUJPO
4FBSDIJOH GPS JOGPSNBUJPO JT DPOTJEFSFE BO FTTFOUJBM TLJMM JO PVS EBJMZ MJWFT� 8JUI SPPUT
JO UIF MJCSBSZ TDJFODFT
 NPEFSO *OGPSNBUJPO 3FUSJFWBM 	*3
 TZTUFNT
 TVDI BT (PPHMF BOE
#JOH 	IFSFPO SFGFSSFE UP BT TFBSDI FOHJOFT

 BSF UPEBZ DPNQVUFSJTFE
 QSPWJEJOH OFBSMZ
JOTUBOUBOFPVT BDDFTT UP IVHF WPMVNFT PG JOGPSNBUJPO <��>�

4FBSDI FOHJOFT BSF VTFE CZ JOEJWJEVBMT UIBU IBWF B QBSUJDVMBS JOGPSNBUJPO OFFE JONJOE�
'PS FYBNQMF
 HJWFO B DJSDVNTUBODF
 B VTFS XJMM SFBMJTF UIF FYJTUFODF PG BO JOGPSNBUJPO OFFE
UIBU DPVME BSJTF GSPN B QPUFOUJBM LOPXMFEHF HBQ
 B MBDL PG VOEFSTUBOEJOH PG IPX UP DPOOFDU
UIFJS DVSSFOU LOPXMFEHF
 PS B DPOॳJDU PG FWJEFODF UIBU UIFZ OFFE UP SFTPMWF� ,OPXO BT UIF
"OPNBMPVT 4UBUF PG ,OPXMFEHF 	"4,
 <��>
 B VTFS XJMM
 JO UVSO
 UBLF UIJT JOGPSNBUJPO OFFE
BOE B਄FNQU UP GPSNVMBUF JU BT B RVFSZ 	F�H�
 B UFYUVBM SFQSFTFOUBUJPO PG XIBU UIFZ BSF
MPPLJOH GPS
 CFGPSF JTTVJOH UIF RVFSZ UP B TFBSDI FOHJOF� 'PMMPXJOH UIJT
 UIF TFBSDI FOHJOF
BTTFTTFT UIF EPDVNFOUT XJUIJO JUT JOEFY BOE SFUVSOT B SBOLFE MJTU PG EPDVNFOUT HJWFO UIF
VTFSۘT RVFSZ� ঒F VTFS UIFO FYBNJOFT UIF SBOLFE MJTU BOE IPQFGVMMZ XJMM FODPVOUFS UIF
BOTXFST UIFZ BSF MPPLJOH GPS UIBU TBUJTGZ UIFJS JOGPSNBUJPO OFFE�

঒F JOGPSNBUJPO OFFE UIBU B VTFS EFWFMPQT DBO P঍FO CF SFQSFTFOUFE BT B TFBSDI UBTLے
B HPBM UIBU UIF VTFS OFFET UP BDIJFWF XIJMTU TFBSDIJOH <��>� 'PS FYBNQMF
 B TFBSDI UBTL
XIFSF B VTFS TFBSDIFT GPS ঒BJ SFTUBVSBOUT JO "NTUFSEBN XPVME IBWF POF QPTTJCMF HPBM PG
ॲOEJOH UIF CFTU BॱPSEBCMF ঒BJ SFTUBVSBOU UP EJOF BU� 0O UIF PUIFS IBOE
 B NPSF DPNQMFY
TFBSDI UBTL NBZ SFRVJSF B TUVEFOU UP VTF BDBEFNJD TFBSDI FOHJOFT TVDI BT (PPHMF 4DIPMBS
UP TFBSDI GPS BOE JEFOUJGZ TFWFSBM BDBEFNJD BSUJDMFT UIBU BSHVF GPS PS BHBJOTU UIF HJWFO
TVCKFDU 	J�F�
 UIF TVCKFDU UIBU UIFZ BSF FYBNJOJOH
� ঒VT
 TFBSDI UBTLT DBO SBOHF GSPN UIF
TJNQMJTUJD 	J�F�
 JEFOUJGZJOH LOPXO GBDUT TVDI BT ۗ)PX PME JT ,JOH 8JMMFN�"MFYBOEFS ۘ
 UP
UIFNPSF DPNQMFY 	J�F�
 TQBOOJOHNVMUJQMF TUBHFTXJUI UIF TFBSDI FOHJOF
 TVDI BT B MJUFSBUVSF
TFBSDI
 <�>�

"MUIPVHI DPNQMFUJOH UIPTF TFBSDI UBTLT JT P঍FO TFFO BT B TPMJUBSZ BDUJWJUZ
 TFBSDIJOH
JO DPMMBCPSBUJPO XJUI PUIFST JT EFFNFE VTFGVM PS OFDFTTBSZ JO NBOZ TJUVBUJPOT <���>� 0G�
UFO UIFTF TJUVBUJPOT JOWPMWF B HSPVQ PG QFPQMF XPSLJOH UPHFUIFS UP DPNQMFUF B UBTL XIFSF
TFBSDI PDDVST JO QBSU PG UIF UBTL PS EVSJOH UIF FOUJSF UBTL� &YBNQMFT JODMVEF USBWFM QMBO�
OJOH
 POMJOF TIPQQJOH
 MPPLJOH GPS IFBMUI SFMBUFE JOGPSNBUJPO
 QMBOOJOH CJSUIEBZ QBSUJFT
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XPSLJOH PO B HSPVQ QSPKFDU
 PS ॲOEJOH B IPVTF UP CVZ <��
 ��
 ��
 ���
 ���>� "EEJUJPO�
BMMZ
 DPMMBCPSBUJPO DBO BMTP PDDVS JO B XPSL DPOUFYU XIFO QFPQMF BSF VTJOH TFBSDI BT QBSU
PG UIFJS EBJMZ KPC <��>� ঒F NBJO CFOFॲU PG DPMMBCPSBUJWF TFBSDI 	$4&
 JT UIBU B HSPVQ PG
QFPQMF DBO FYFDVUF B TFBSDI UBTL NPSF FॱFDUJWFMZ 	F�H�
 OVNCFS PG IPUFMT GPVOE
 BOE NPSF
FॴDJFOUMZ 	F�H�
 UJNF UBLFO UP QMBO B USJQ
 UIBO XIFO B TFBSDI UBTL JT FYFDVUFE JOEJWJEV�
BMMZ <���>� *O QBSUJDVMBS
 B HPPE $4& FYQFSJFODF TFFLT GPS PCUBJOJOH B USVFڡ TZOFSHZ BNPOH
EJWFSTF QBSUJDJQBOUT JO DSFBUJOH TPMVUJPOT PS TUSBUFHJFT UISPVHI UIF TZOFSHJTUJD JOUFSBDUJPOT PG
B HSPVQ PG QFPQMFڢ <��>� *O UIF XPSL DPOUFYU
 $4& NBZ IBWF JNQMJDBUJPOT TVDI BT DPTU
PG TFBSDIJOH HJWFO UIBU UIF DPMMBCPSBUPS NBZ OPU DIPPTF UP XPSL XJUI POF PS NPSF DPM�
MFBHVFT BOE NBZ IBWF EJॱFSFOU SPMFT JO UIF DPNQBOZ�PSHBOJTBUJPO� "T QBSU PG POF PG PVS
VTFS TUVEJFT
 XF TVSWFZFE ��� DSPXEXPSLFST BCPVU UIFJS QSJPS DPMMBCPSBUJWF TFBSDI FYQFSJ�
FODFT� *O 5BCMF ���
 XF TFMFDUFE B GFX PG UIPTF DPMMBCPSBUJWF TFBSDI FYQFSJFODFT DBUFHPSJTFE
CZ DPMMBCPSBUJWF UBTL UZQFT PO UIF MF঍ DPMVNO�

5BTL UZQF &YBNQMFT PG DPMMBCPSBUJWF TFBSDI FYQFSJFODFT�

5SBWFM QMBOOJOH
v

� 1MBOOJOH BOE CPPLJOH B USJQ UP -POEPO XJUI PWFSOJHIU TUBZ BOE
USBWFM�
� -PPLJOH GPS IPUFMT BOE JHIUT࠻ UP 1PSUVHBM�
� .F BOE NZ XJGF QMBOOJOH B USJQ UP 5VSLFZ CPPLJOH IPUFMT JHIUT࠻
BOE USBOTQPSU UP BJSQPSU�

4IPQQJOH
~

� 'BNJMZ NFNCFST MPPLJOH GPS B DFSUBJO QSPEVDU�
� )VTCBOE BOE XJGF SFTFBSDIJOH PME CPPL QSJDFT�
� 'SJFOE XBOUFE B EBTI DBN XJUI TQFDJ࠺D GFBUVSFT
 BOE * IFMQFE MPDBUF
B OVNCFS PG QSPEVDUT UP DPNQBSF�

)FBMUI JOGPSNBUJPO
ê

� 4FBSDIJOH GPS EJBCFUFT SFMBUFE USFBUNFOUT�
� -PPLJOH GPS JOGP�SFWJFXT PG TVSHJDBM EPDUPST�

4PDJBM QMBOOJOH
ǝ

� .Z XJGF BOE * XFSF MPPLJOH BU UIJOHT UP EP JO UIF -BLF %JTUSJDU� 4P
* XBT TFBSDIJOH XIJMF UIF XJGF XBT UFMMJOH NF XIBU TIF XBOUT UP MPPL
GPS BOE EP�
� .ZTFMG BOE EBVHIUFS TFBSDIJOH GPS QBSUZ JEFBT GPS NZ TPO�
� -PPLJOH GPS NPWJFT UIBU BSF DVSSFOUMZ PVU�

-FBSOJOH
5

� (SPVQ PG TUVEFOUT SFTFBSDIJOH IVNBO CJPMPHZ�
� " HSPVQ PG TUVEFOUT XPSLJOH PO B XSJUJOH BTTJHONFOU BOE TIBSJOH
TFBSDI SFTVMUT࠺�OEJOHT�
� 8PSLJOH PO B HSPVQ QSPKFDU JO IJHI TDIPPM XJUI PUIFS TUVEFOUT�

3FBM FTUBUF
�

� .Z TJTUFS BOE * XFSF TFBSDIJOH GPS B �BU࠻
� " OFX IPVTF XJUI NZ TQPVTF�
� 8F TQFOU TPNF UJNF TFBSDIJOH UPHFUIFS PVS OFYU QSPQFSUZ CFGPSF
NPWJOH IPVTF�

5BCMF ���� 1SFWJPVT DPMMBCPSBUJWF FYQFSJFODFT EFTDSJCFE CZ QBSUJDJQBOUT JO PVS VTFS TUVEZ JO .BZ ���� 	TFF $IBQ�
UFS � GPS EFUBJMT PG UIF TUVEZ
�

%FTQJUF UIF QPQVMBSJUZ PG UIF BGPSFNFOUJPOFE DPNNFSDJBM TFBSDI FOHJOFTۓBOE PQFO�
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TPVSDF TFBSDI FOHJOF GSBNFXPSLT TVDI BT &MBTUJDTFBSDIy
 5FSSJFS <���>
 PS *OESJ ۓ<���>
UIFTF BSF OPU TVJUBCMF GPS TVQQPSUJOH DPMMBCPSBUJPOT BNPOHTU B HSPVQ PG VTFST� 8IFO
TFBSDIJOH JO DPMMBCPSBUJPO
 NBOZ VTFST P঍FO VTF UIFTF TFBSDI FOHJOFT UPHFUIFS XJUI PUIFS
FYUFSOBM UPPMT 	F�H�
 F�NBJMT
 DPMMBCPSBUJWF FEJUPST TVDI BT (PPHMF %PDT PS 0WFSMFBG
 WJEFP
DIBU TVDI BT ;PPN PS .JDSPTP঍ 5FBNT

 TP UIBU UIFZ DBO CF BXBSF PG FBDI PUIFSۘT BD�
UJWJUJFT
 TIBSF UIF JOGPSNBUJPO UIFZ GPVOE
 BOE EJWJEF UIF MBCPVS PG UIF UBTL <���>� )BW�
JOH UP VTF NPSF UIBO POF UPPM NBZ P঍FO CF VOEFTJSBCMF BT JU BEET UIF FYUSB PWFSIFBE
UP DPPSEJOBUF UIF DPMMBCPSBUJPO VTJOH NPSF UIBO POF UPPM <���>� ঒VT
 GPDVTFE PO FN�
QPXFSJOH SFTFBSDI JO $4&
 TFWFSBM EFEJDBUFE $4& TZTUFNT IBWF CFFO EFWFMPQFE PWFS UIF
MBTU �� ZFBST XJUI UIF PCKFDUJWF UP TVQQPSU DPMMBCPSBUJPOT XJUIJO BO BMM�JO�POF TZTUFN
<��
 ��
 ��
 ��
 ���
 ���
 ���
 ���
 ���>� ঒FTF DPMMBCPSBUJPOT IBWF CFFO DBUFHPSJTFE BD�
DPSEJOH UP GPVS EJNFOTJPOT <��>�

*OUFOU� $PMMBCPSBUPSTۘ JOUFOU DBO CF JNQMJDJU
 XJUIPVU OFDFTTBSJMZ CFJOH BXBSF PG FBDI
PUIFSۘT FYJTUFODF
 PS FYQMJDJU
 XIFSF DPMMBCPSBUPST BSF BXBSF PG FBDI PUIFSۘT BDUJWJUJFT� "O
FYBNQMF PG JNQMJDJU DPMMBCPSBUJPO JT B SFDPNNFOEFS TZTUFN
 XIFSF QBTU JOUFSBDUJPOT PG
PUIFS VTFST BSF VTFE UP QSPWJEF SFDPNNFOEBUJPOT UP VTFST XJUI TJNJMBS QSPॲMFT� *O DPOUSBTU

JO FYQMJDJU 	JOUFOUJPOBM
 DPMMBCPSBUJPO
 VTFST FYQMJDJUMZ TIBSF BO JOGPSNBUJPO OFFE� *O BMM
FYBNQMFT EFTDSJCFE JO 5BCMF ���
 DPMMBCPSBUPST IBWF BO FYQMJDJU JOUFOU�

$PODVSSFODZ� $4& DBO PDDVS XIFO DPMMBCPSBUPST TFBSDI BU UIF TBNF 	TZODISPOPVT
 PS BU
EJॱFSFOU UJNFT 	BTZODISPOPVT
� 'PS JOTUBODF
 TZODISPOPVT $4& PDDVST XIFO DPMMBCPSBUPST
BJN UP DPNQMFUF B UBTL
 XIFSF UIF UBTL OFFET OFHPUJBUJPO BOE DPNNVOJDBUJPO JO PSEFS
UP BDIJFWF FBDI VTFSۘT SFRVJSFNFOUT 	F�H�
 USBWFM QMBOOJOH
� %JॱFSFOU GSPN BTZODISPOPVT
$4&
 UIF ॲOBM SFTVMU PG UIF TFBSDI UBTL JT CVJME VQ JUFSBUJWFMZ� 'PS JOTUBODF
 B HSPVQ PG
TUVEFOUT EPJOH B MJUFSBUVSF SFWJFX GPS UIFJS HSPVQ QSPKFDU
 XIFSF POF HSPVQ NFNCFS DBO
JNQSPWF UIF SFTVMUT GPVOE CZ PUIFS HSPVQ NFNCFST PO FBSMJFS JUFSBUJPOT JO MBUFS JUFSBUJPOT�
*O UIF FYBNQMFT EFTDSJCFE JO 5BCMF ���
 DPMMBCPSBUJPOT DBO UBLF QMBDF TZODISPOPVTMZ PS
BTZODISPOPVTMZ�

-PDBUJPO� $PMMBCPSBUPST DBO CF FJUIFS QIZTJDBMMZ DP�MPDBUFE PS SFNPUF� *O SFNPUF DPMMBC�
PSBUJPO
 B $4& TZTUFN P঍FO QSPWJEFT DPNNVOJDBUJPO DIBOOFMT TVDI BT UFYU DIBU PS WJEFP
DIBU� 'PS FYBNQMF
 SFNPUF DPMMBCPSBUJPO DBO PDDVS JO TFBSDI UBTLT XIFO DPMMBCPSBUPST DBO�
OPU NFFU QFSTPOBMMZ� *O DP�MPDBUFE DPMMBCPSBUJPO
 VTFST DBO VTF UIFJS PXO EFWJDF TVDI BT
MBQUPQ PS TNBSUQIPOFT
 GPS JOTUBODF
 JO TPDJBM QMBOOJOH BDUJWJUJFT
 TVDI BT XBUDIJOH ॲMNT
UP XBUDI BT FYFNQMJॲFE JO 5BCMF ����

.FEJBUJPO� $PMMBCPSBUJPOT DBO CF NFEJBUFE BU FJUIFS VTFS�JOUFSGBDF 	6*
 MFWFM PS BMHPSJUI�
NJD NFEJBUJPO MFWFM� 'PS FYBNQMF
 JO 6* CBTFE NFEJBUJPO
 UIF VOEFSMZJOH $4& TZTUFN QMBZT
B TFDPOEBSZ SPMF
 XJUI DPMMBCPSBUPST QSJNBSJMZ NBLJOH VTF PG VTFS JOUFSGBDF FMFNFOUT TVDI
BT B DIBU PS WJTVBM BJET UP CF BXBSF PG FBDI PUIFSTۘ BDUJWJUZ BOE DPNNVOJDBUF� *O DPOUSBTU

BMHPSJUINJD NFEJBUJPO UBLFT QMBDF PO UIF $4& TZTUFN MFWFM
 XIFSF UIF TZTUFN DPOUBJOT
BMHPSJUINT UIBU QSPWJEF TUSBUFHJFT UP GPTUFS DPMMBCPSBUJPO� *O UIF FYBNQMFT EFTDSJCFE JO

yhttps://www.elastic.co/elasticsearch/

https://www.elastic.co/elasticsearch/
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5BCMF ���
 DPMMBCPSBUPST DBO CF NFEJBUFE WJB 6* MFWFM PS BMHPSJUINJD NFEJBUJPO MFWFM� )PX�
FWFS
 B NFEJBUJPO MFWFM TVDI BT BMHPSJUINJD NFEJBUJPO NBZ CF NPSF TVJUBCMF GPS UBTLT UIBU
SFRVJSF VTFST UP EJWJEF UIF UBTL CFGPSF UIF TUBSU PG UIF DPMMBCPSBUJWF TFBSDI TFTTJPO 	F�H�

MPPLJOH GPS IPUFMT JO EJॱFSFOU SFHJPOT PG "NTUFSEBN
�

0WFS UIF ZFBST
 SFTFBSDIFST IBWF GPVOE UIBU DPNQMFY TFBSDI UBTLT DBO CF FYFDVUFE
NPSF FॱFDUJWFMZ 	F�H�
 UIF OVNCFS PG SFMFWBOU EPDVNFOUT GPVOE EVSJOH UIF TFBSDI TFT�
TJPO

 CF NPSF FॴDJFOU 	F�H�
 JO UFSNT PG UJNF

 BDIJFWF IJHIFS NBUFSJBM DPWFSBHF
 BOE
FOBCMF IJHIFS LOPXMFEHF HBJOT JO BO FYQMJDJU DPMMBCPSBUJWF TF਄JOH UIBO JG DPOEVDUFE JO
JTPMBUJPO <���
 ���>� )PXFWFS
 TPNF $4& UBTLT IBWF OPU TIPXO UP CFOFॲU GSPN VTFST DPM�
MBCPSBUJOH JO UFSNT PG UIF BNPVOU PG SFMFWBOU JOGPSNBUJPO GPVOE 	F�H�
 QSFDJTJPO
 <���>� *O
GBDU
 POF PG UIF DIBMMFOHFT JO $4& SFTFBSDI JT UP VOEFSTUBOE UIF ESBXCBDLT PG DPMMBCPSBUJPO�
*O QBSUJDVMBS
 EJॱFSFOU UIBO TJOHMF�VTFS TFBSDI
 JO TZODISPOPVT SFNPUF $4&
 DPNNVOJDB�
UJPO BOE DPPSEJOBUJPO DBO CF BO PWFSIFBE EVSJOH UIF TFBSDI UBTL� .PSFPWFS
 OPU FOPVHI
BXBSFOFTT PG FBDI PUIFSۘT BDUJWJUJFT DBO IJOEFS DPNQMFUJOH B TFBSDI UBTL� )FODF
 UIJT
UIFTJT GPDVTFT PO FYBNJOJOH XIFO FYQMJDJU
 TZODISPOPVT
 SFNPUF $4& JT F࢓FDUJWF�
8F GPDVT PO TZODISPOPVT SFNPUF $4& EVF UP UIF JODSFBTFE EFNBOE JO SFDFOU ZFBST GPS
SFNPUF BOE TZODISPOPVT DPMMBCPSBUJPOT BT QFPQMF BSF NPSF EJTUSJCVUFE BDSPTT UIF HMPCF
BOE OFFE UP BDDPNQMJTI $4& UBTLT <�>�

5P FWBMVBUF UIF FॱFDUJWFOFTT PG $4& TZTUFNT
 B DPNNPO FWBMVBUJPO NFUIPEPMPHZ JO
$4& SFTFBSDI JT EFTJHOJOH VTFS FYQFSJFODF SFTFBSDI 	6&3
 TUVEJFT 	F�H�
 VTFS TUVEJFT
 <��>

XIJDI DPOTJTU PG FWBMVBUJPO NFUIPEPMPHJFT GSPN UIF ॲFMET PG JOUFSBDUJWF JOGPSNBUJPO SF�
USJFWBM 	**3
 BOE IVNBO DPNQVUFS JOUFSBDUJPO 	)$*
 <��>� *O QBSUJDVMBS
 UZQJDBMMZ
 XF NFB�
TVSF FॱFDUJWFOFTT PG B $4& TZTUFN CBTFE PO QFSGPSNBODF�CBTFE NFBTVSFT SFMBUFE UP UIF
PVUDPNF PG UIF TFBSDI QBSU PG B UBTL
 TVDI BT UIF OVNCFS PG SFMFWBOU EPDVNFOUT GPVOE CZ
B HSPVQ PG VTFST EVSJOH UIF UBTL <��
 ��>�

&WFO UIPVHI SFTFBSDIFST IBWF DBSFGVMMZ EFTJHOFE TFWFSBM $4& VTFS TUVEJFT
 UIFSF JT TUJMM
DPOॳJDUJOH FWJEFODF PS B MBDL PG FWJEFODF PO UIF FॱFDUJWFOFTT PG $4& TZTUFNT <��
 ���
 ے���
���
 ���
 ���>� ঒VT
 JO UIJT UIFTJT
 XF GPDVT PO FYBNJOJOH UIF FॱFDUJWFOFTT PG $4& TZTUFNT
JO UXP QBSUT� *O UIF ॲSTU QBSU
 XF TIFE MJHIU PO UIF FॱFDUJWFOFTT PG $4& UP TVQQPSU UXP
HSPVQ DPOॲHVSBUJPOT
 JO UVSO
 OBNFMZ HSPVQ TJ[FT BOE VTFSTڞ SPMFT�

(SPVQ 4J[FT� 1SFWJPVT DPMMBCPSBUJWF TFBSDI TUVEJFT IBWF IBE B TUSPOH GPDVT PO HSPVQT PG
UXP PS UISFF DPMMBCPSBUPST
 UIVT OBUVSBMMZ MJNJUJOH UIF OVNCFS PG FYQFSJNFOUBM DPOEJUJPOT
UIBU DPVME JODSFBTF RVJDLMZ <�
 ��
 ��
 ��
 ��
 ��
 ��
 ���
 ���
 ���
 ���
 ���
 ���
 ���
 ���>�
঒FSFGPSF
 UIFSF JT B MBDL PG FWJEFODF PO UIF FYUFOU UP XIJDI B $4& TZTUFN DBO TVQQPSU
HSPVQ TJ[FT CFZPOE UIFTF DPNNPOMZ JOWFTUJHBUFE HSPVQ TJ[FT� ঒VT
 XF TUVEZ $4& TZTUFN
FॱFDUJWFOFTT XJUI HSPVQ TJ[F BT UIF QSJNBSZ EFQFOEFOU WBSJBCMF
 WBSZJOH HSPVQT TJ[FT PG
UXP UP TJY DPMMBCPSBUPST
 XJUI TJY BT PVS VQQFS CPVOE EVF UP PVS BWBJMBCMF SFTPVSDFT�

6TFSTڷ 3PMFT� 3PMFT DBO EFUFSNJOF IPX B HSPVQ TQMJUT VQ UIF TFBSDI UBTL BOE EFUFS�
NJOF FBDI HSPVQ NFNCFSۘT GVODUJPO 	F�H�
 POF HSPVQ NFNCFS JT SFTQPOTJCMF GPS ॲOEJOH
EPDVNFOUT BOE SFBEJOH BOE FWBMVBUJOH UIFN
 BOPUIFS POF GPS JO�EFQUI SFBEJOH BOE FWBM�
VBUJOH UIFN
� *O QBSUJDVMBS
 XIFO UIF $4& TZTUFN BTTJHOT B SPMF UP FBDI HSPVQ NFNCFS

SFTFBSDIFST IBWF IZQPUIFTJTFE UIBU B HSPVQNBZ SFEVDF UJNF TQFOU DPNNVOJDBUJOH BOE DP�
PSEJOBUJOH UIF UBTL BOE NBLF UIF TFBSDI QSPDFTT NPSF FॴDJFOU BOE TVDDFTTGVM UIBO HSPVQT



��� 3FTFBSDI ঑VFTUJPOT

�

�

XJUIPVU SPMF BTTJHONFOU <���>� )PXFWFS
 QBTU VTFS TUVEJFT IBWF QSPWJEFE DPOUSBEJDUJOH
FWJEFODF BT UP UIF VUJMJUZ PG BTTJHOFE SPMFT JO $4& <���
 ���
 ���>� ঒VT
 XF QSPWJEF NPSF
FWJEFODF UIBU BJNT UP TF਄MF UIF RVFTUJPO PG UIF FॱFDUJWFOFTT PG $4& TZTUFNT XIFO VTFE
CZ HSPVQT XJUI QSF�BTTJHOFE SPMFT WFSTVT HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT�

*O UIF TFDPOE QBSU PG UIJT UIFTJT
 XF ॲY PVS HSPVQ DPOॲHVSBUJPOT
 QBSUJDVMBSMZ
 HSPVQ
TJ[FT BSF TFU UP VQ UP UISFF QFPQMF
 BOE HSPVQNFNCFST SFDFJWF UIF TBNF SPMF� ঒FO
 XF UVSO
UP B EJॱFSFOU QFSTQFDUJWF BOE GPDVT PO FYBNJOJOH UIF FॱFDUJWFOFTT JO UXP DPOUFYUT� TFBSDI
BT MFBSOJOH BOE DPMMBCPSBUJWF POMJOF TIPQQJOH� 8F DIPTF UIFTF UXP DPOUFYUT CFDBVTF UIFZ
JODMVEF FWFSZEBZ DPMMBCPSBUJWF UBTLT
 FYFNQMJॲFE JO 5BCMF ���
 BOE CFDBVTF TFBSDI JT B
TJHOJॲDBOU QBSU PG UIFTF DPOUFYUT�

4FBSDI BT -FBSOJOH� *O UIF MBTU EFDBEFT
 GPS NBOZ MFBSOFST
 XFC TFBSDI FOHJOFT BSF UIF
ॲSTU TUFQ UP BDDFTT BOE JOHFTU JOGPSNBUJPO <��
 ���
 ���> JO UIFJS MFBSOJOH BDUJWJUJFT� 4FBSDI
BDUJWJUJFT GPS IVNBO MFBSOJOH JOWPMWF NVMUJQMF JUFSBUJPOT UIBU SFRVJSF DPHOJUJWF QSPDFTTJOH
BOE JOUFSQSFUBUJPO
 P঍FO SFRVJSJOH UIF TFBSDIFS UP TQFOE UJNF TDBOOJOH�WJFXJOH
 DPNQBS�
JOH
 BOE FWBMVBUJOH JOGPSNBUJPO� )PXFWFS
 XFC TFBSDI FOHJOFT BSF OPU CVJMU UP TVQQPSU
VTFST JO UIF TFBSDI UBTLT P঍FO SFRVJSFE JO MFBSOJOH TJUVBUJPOT <��
 ��
 ��>� 8IFO QFPQMF
VTF TFBSDI BT B MFBSOJOH BDUJWJUZ
 JU DBO CF BO JOEJWJEVBM BDUJWJUZ PS B DPMMBCPSBUJWF BDUJWJUZ
	F�H�
 HSPVQ QSPKFDUT
� ঒FSFGPSF
 JO UIJT UIFTJT
 XF UBDLMF UIF DIBMMFOHF PG JEFOUJGZJOH UIF
JNQBDU PG XFC TFBSDI FOHJOFT PO UIF 	TJOHMF�TFBSDI PS DPMMBCPSBUJWF TFBSDI
 VTFST BCJMJUZ
UP MFBSO DPNQBSFE UP MFBSOJOH BDRVJSFE WJB IJHI�RVBMJUZ MFBSOJOH NBUFSJBMT BT B CBTFMJOF�

$PMMBCPSBUJWF 0OMJOF 4IPQQJOH� *O DPMMBCPSBUJWF POMJOF TIPQQJOH
 B HSPVQ PG QFPQMF
DPNF UPHFUIFS UP NBLF B EFDJTJPO UP QVSDIBTF B QSPEVDU UIBU NFFUT UIF WBSJPVT HSPVQ
NFNCFSTۘ SFRVJSFNFOUT BOE PQJOJPOT <�
 ���>� 8IJMF TIPQQJOH UPHFUIFS
 TFBSDI JT BO JN�
QPSUBOU QBSU PG UIF UBTL JO PSEFS UP TFBSDI GPS QSPEVDUT JO B DBUBMPHVF UIBU BSF BWBJMBCMF
JO BO F�DPNNFSDF XFCTJUF� 0OF JNQPSUBOU BTQFDU PG DPMMBCPSBUJWF TIPQQJOH JT TVQQPSUJOH
BXBSFOFTT BOE TIBSJOH PG LOPXMFEHF BT JU DBO FOBCMF B TFOTF PG DP�QSFTFODF
 XIJDI IFMQT
HSPVQT NBLF B EFDJTJPO UIBU TBUJTॲFT FBDI HSPVQ NFNCFSۘT SFRVJSFNFOUT BOE XJTIFT� "T
TFBSDI JT B TJHOJॲDBOU QBSU PG B DPMMBCPSBUJWF POMJOF TIPQQJOH FYQFSJFODF
 $4& TZTUFNT BSF
TVJUBCMF GPS FYFDVUJOH TVDI UBTLT� )PXFWFS
 UIFSF JT JOTVॴDJFOU FWJEFODF PG IPX XFMM DBO
$4& TZTUFNT TVQQPSU B HSPVQ PG VTFST UP TFBSDI GPS POMJOF QSPEVDUT UPHFUIFS BOE NBLF
B HSPVQ EFDJTJPO� )FODF
 XF FYQMPSF UIF FॱFDUT PG JODSFBTFE BXBSFOFTT BOE TIBSJOH PG
LOPXMFEHF 	DP�QSFTFODF
 VTJOH B $4& TZTUFN JO DPMMBCPSBUJWF TIPQQJOH PO UIF HSPVQ EF�
DJTJPO NBLJOH QSPDFTT�

��� 3FTFBSDI VFTUJPOTࢨ
঒JT UIFTJT DPOTJTUT PG UXP QBSUT BJNFE BU FYBNJOJOH 	J
 UIF JNQBDU PG EJॱFSFODFT JO HSPVQ
DPO࠺HVSBUJPO PO $4& TZTUFN FॱFDUJWFOFTT 	$IBQUFST � BOE �

 BOE 	JJ
 UIF FॱFDUJWFOFTT
PG $4& TZTUFNT JO TVQQPSU PG DPMMBCPSBUJWF UBTLT JO UIF DPOUFYU PG TFBSDI BT MFBSOJOH BOE
DPMMBCPSBUJWF POMJOF TIPQQJOH 	$IBQUFST � BOE �
� 'JSTU
 $IBQUFS � QSFTFOUT B CBDLHSPVOE
PWFSWJFX BOE PVS $4& TZTUFN UP FOBCMF UIF SFTFBSDI DPOEVDUFE JO UIF SFTU PG UIJT UIFTJT�
'JOBMMZ
 JO $IBQUFS �
 XF DPODMVEF UIF UIFTJT BOE EJTDVTT EJSFDUJPOT GPS GVUVSF XPSL�
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)FSF
 XF EFTDSJCF UIF NBJO SFTFBSDI RVFTUJPOT GPS FBDI DIBQUFS� ঒FO
 JO FBDI DIBQUFS

XF PVUMJOF NPSF ॲOF�HSBJOFE TVCRVFTUJPOT�

����� FDUJWFOFTT࢓& PO 4VQQPSUJOH (SPVQ $PO࢔HVSBUJPOT
0OF HSPVQ DPOॲHVSBUJPO UIBU IBT CFFO P঍FO DPOTJEFSFE BT B DPOTUBOU JO $4& SFTFBSDI JT
UIF TJ[F PG UIF DPMMBCPSBUJOH HSPVQ� 5XP TUVEJFT UIBU DPOEVDUFE FYQFSJNFOUT JODSFBTJOH
HSPVQ TJ[FT GPVOE FWJEFODF UIBU MBSHFS HSPVQT DBO SFBDI IJHIFS TFBSDI FॱFDUJWFOFTT JO B
SFDBMM�PSJFOUFE UBTL <��
 ���>
 UIPVHI XJUI EJNJOJTIJOH SFUVSOT 	FBDI JODSFBTF JO HSPVQ
TJ[F EFDSFBTFT UIF SBUF UIF TFBSDI FॱFDUJWFOFTT JODSFBTFT
� )PXFWFS
 POF PG UIFTF TUVEJFT
XBT DPOEVDUFE XJUI TJNVMBUFE VTFST <��>
 PWFSMPPLJOH UIF QPUFOUJBM JODSFBTF JO DPHOJUJWF
MPBE PG SFBM VTFST� $PHOJUJWF MPBE SFGFST UP UIF JNQBDU DBQBDJUZ PG UIF VTFS UP IPME PO UP
JOGPSNBUJPO BMPOH XJUI UIF TFTTJPO� "OPUIFS TUVEZ UIBU BJNT UP VOEFSTUBOE UIF JNQBDU PG
HSPVQ TJ[FT UPPL QMBDF JO B DP�MPDBUFE TF਄JOH
 XIJDI NBZ OPU TVॱFS GSPN UIF TBNF DPPSEJ�
OBUJPO PWFSIFBE BT SFNPUF TUVEJFT <���>� ঒FSFGPSF
 UIFSF BSF TUJMM UXP PQFO RVFTUJPOT 	J

UP XIBU FYUFOU UIF TJNVMBUJPO ॲOEJOHT DBSSZ PWFS UP VTFS TUVEJFT
 BOE 	JJ
 UP XIBU FYUFOU
UIF DVSSFOUMZ FYJTUJOH $4& TVQQPSU HSPVQ TJ[FT CFZPOE UIF DPNNPOMZ TUVEJFE TJ[FT PG UXP
PS UISFF�

*O UIJT QBSU PG UIF UIFTJT
 UIF ॲSTU SFTFBSDI RVFTUJPO UIBU XF BOTXFS JT GPMMPXJOH�

32� 8IBU JT UIF JNQBDU PG HSPVQ TJ[F PO$4& JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT BOE TFBSDI
CFIBWJPVST 

5P BOTXFS 32�
 JO $IBQUFS �
 XF QSFTFOU B DSPXE�TPVSDJOH TUVEZ XJUI ��� QBSUJDJ�
QBOUT CBTFE PO QSJPS CFTU QSJODJQMFT XJUI HSPVQ TJ[F BT UIF NBJO EFQFOEFOU WBSJBCMF
 JO�
WFTUJHBUJOH HSPVQ TJ[FT PG UXP
 GPVS BOE TJY DPMMBCPSBUJOH TFBSDIFST DPOEVDUFE BDSPTT UISFF
SFDBMM�PSJFOUFE TFBSDI UPQJDT� 8F ॲOE UIBU NPTU QSJPS TJNVMBUJPO�CBTFE SFTVMUT PO UIF JN�
QBDU PG HSPVQ TJ[F PO CFIBWJPVS BOE TFBSDI FॱFDUJWFOFTT EP OPU IPME JO PVS VTFS TUVEZ
XJUI TFWFSBM IVOESFE DSPXE�XPSLFST� .PSF JNQPSUBOUMZ
 XF EP OPU PCTFSWF EJNJOJTIJOH
SFUVSOT 	NFBTVSFE JO SFDBMM
 XIFO JODSFBTJOH HSPVQ TJ[FT GSPN UXP UP TJY DPMMBCPSBUPST�

"OPUIFS HSPVQ DPOॲHVSBUJPO UIBU IBT CFFO PG JOUFSFTUFE JO QSFWJPVT XPSL BSF UIF SPMFT
	F�H�
 GVODUJPOT
 PG FBDI HSPVQ NFNCFS� *OUVJUJWFMZ
 BTTJHOJOH SPMFT UP FBDI HSPVQ NFN�
CFS TFFNT UP SFEVDF UIF BNPVOU PG DPNNVOJDBUJPO OFDFTTBSZ JO B HSPVQ
 UIVT MFBWJOH
TFBSDIFST XJUI NPSF UJNF UP GPDVT PO UIF UBTL BU IBOE <���>� )PXFWFS
 EFTQJUF UIF JOUVJUJWF
BQQFBM PG SPMF�CBTFE $4&
 QSJPS VTFS TUVEJFT IBWF SFWFBMFE DPOॳJDUJOH FWJEFODF <���
 ���

���>� *O UIFTF TUVEJFT
 UIF FYQFSJNFOUBM EFTJHO EJE OPU DPOTJEFS UIF DPNQSFIFOTJWF DPN�
QBSJTPO PG SPMF�CBTFE $4& XJUI JOEJWJEVBM TFBSDIFST BOE BSUJॲDJBMMZ DSFBUFE HSPVQT GSPN
JOEJWJEVBM TFBSDIFST� $PNQBSJOH XJUI BSUJॲDJBM HSPVQT JT WJUBM JO PSEFS UP PCTFSWF UIF FYJT�
UFODF PG UIF CFOFॲUT PG $4& JO UFSNT PG UIF TZOFSHJD F࠹FDU 	J�F�
 UIF TFU PG EPDVNFOUT GPVOE
CZ HSPVQT DPWFS NPSF SFMFWBOU EPDVNFOUT UIBO EPDVNFOUT GPVOE CZ NFSHJOH UIF TFU PG
EPDVNFOUT GPVOE CZ JOEJWJEVBM VTFST
� 8JUI B GVMM FYQFSJNFOUBM EFTJHO 	J�F�
 DPOTJEFSJOH
BMM QPTTJCMF FYQFSJNFOUBUJPO DPOEJUJPOT

 XF DBO BOTXFS PVS TFDPOE SFTFBSDI RVFTUJPO�

32� 8IBU BSF UIF CFOFॲUT PG SPMF�CBTFE $4& JO SFDBMM�PSJFOUFE UBTLT JO UFSNT PG TFBSDI
SFUSJFWBM FॱFDUJWFOFTT
 TFBSDI CFIBWJPVST
 BOE DPNNVOJDBUJPO QB਄FSOT 

5P UIJT FOE
 JO $IBQUFS �
 XF DPOEVDU BOPUIFS VTFS TUVEZ 	��� QBSUJDJQBOUT
 XJUI UISFF
SFDBMM�PSJFOUFE UBTLT BDSPTT GPVS DPOEJUJPOT� 	J
 JOEJWJEVBM TFBSDIFST� 	JJ
 BSUJॲDJBM HSPVQT



��� 3FTFBSDI ঑VFTUJPOT

�

�

DSFBUFE CZ BHHSFHBUJOH UIF TFBSDI MPHT PG QBJST PG JOEJWJEVBM TFBSDIFST� 	JJJ
 QBJST PG DPM�
MBCPSBUJOH TFBSDIFST XJUIPVU BTTJHOFE SPMFT� BOE 	JW
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUI
BTTJHOFE SPMFT� 8F EP OPU ॲOE FWJEFODF PG UIF CFOFॲUT PG DPMMBCPSBUJOH HSPVQT XJUI BT�
TJHOFE SPMFT SFHBSEJOH TFBSDI FॱFDUJWFOFTT� *O QBSUJDVMBS
 BSUJॲDJBM HSPVQT 	J�F�
 QBJST PG
JOEJWJEVBM TFBSDIFST
 XIP EP OPU CFOFॲU GSPN DPNNVOJDBUJPO BOE DPPSEJOBUJPO QFSGPSN
BU UIF TBNF MFWFM PG SFDBMM BT DPMMBCPSBUJWF HSPVQT� *O BEEJUJPO
 XF ॲOE UIBU HSPVQT XJUI
BTTJHOFE SPMFT FYIJCJU TFBSDI CFIBWJPVST UIBU JOEJDBUF UIFJS DPNQMJBODF XJUI UIF HJWFO SPMF
EJTUSJCVUJPO� HSPVQ NFNCFST UBTLFE XJUI FYQMPSJOH UIF TFBSDI TQBDF TQFOE MFTT UJNF SFBE�
JOH EPDVNFOUT BOE JTTVF NPSF RVFSJFT� %JॱFSFOUMZ
 HSPVQ NFNCFST UBTLFE XJUI FYQMPSJOH
UIF TFU PG EPDVNFOUT QSF�TFMFDUFE CZ PUIFS HSPVQ NFNCFST EP JOEFFE TQFOE NPSF UJNF
SFBEJOH EPDVNFOUT� 0WFSBMM
 EFTQJUF UIF BQQBSFOU EJॱFSFODFT JO TFBSDI CFIBWJPVST
 XF
EP OPU ॲOE FWJEFODF UIBU HSPVQT XJUI QSF�BTTJHOFE SPMFT BSF NPSF CFOFॲDJBM UIBO HSPVQT
XJUIPVU SPMFT�

����� 4VQQPSUJOH 4FBSDI BT -FBSOJOH BOE 0OMJOF TIPQQJOH $POUFYUT
3FTFBSDIFST IBWF FYQMPSFE UIF TVQQPSU PG $4& JONBOZ DPOUFYUTXIFSF DPMMBCPSBUJPO TFFNT
CFOFॲDJBM� *O 5BCMF ���
 XF TIPX B GFX DPMMBCPSBUJWF FYQFSJFODFT XIFSF DPMMBCPSBUJPO JT
VTFE JO EBJMZ MJWFT� *O UIF TFDPOE QBSU PG UIJT UIFTJT
 XF FYQMPSF UIF FॱFDUJWFOFTT PG $4&
TZTUFNT TVQQPSUJOH DPMMBCPSBUJWF UBTLT JO UIF DPOUFYUT PG TFBSDI BT MFBSOJOH BOE DPMMBCP�
SBUJWF TIPQQJOH� 8F DIPTF UIFTF UXP DPOUFYUT BT UIF FॱFDUJWFOFTT PG $4& TZTUFNT EPFT
OPU EFQFOE PO TFBSDI FॱFDUJWFOFTT BMPOF� *OTUFBE
 JO B TFBSDI BT MFBSOJOH DPOUFYU
 FॱFD�
UJWFOFTT JT NFBTVSFE CZ MFBSOJOH HBJOT
 XIJDI JT UIF QSPEVDU PG B MFBSOJOH UBTL
 BOE JO
DPMMBCPSBUJWF POMJOF TIPQQJOH
 UIF GPDVT JT PO HSPVQ EFDJTJPO NBLJOH QSPDFTT BOE UIF JN�
QBDU PO UIF QSPDFTT UP DPNQMFUF B DPMMBCPSBUJWF TIPQQJOH VTJOH B $4& TZTUFN� 4P
 ॲSTU
 XF
MPPL BU TFBSDI BT MFBSOJOH DPOUFYU
 BOE XF BJN UP BOTXFS UIF GPMMPXJOH SFTFBSDI RVFTUJPO�

32� *T 	JOEJWJEVBM BOE DPMMBCPSBUJWF
 TFBSDI B WJBCMF BMUFSOBUJWF UP JOTUSVDUPS�EFTJHOFE
MFBSOJOH 

5P BOTXFS 32�
 JO $IBQUFS �
 XF QSFTFOU B VTFS TUVEZ XJUI ��� QBSUJDJQBOUT BOE NFB�
TVSF MFBSOJOH HBJOT UISPVHI B WPDBCVMBSZ MFBSOJOH UBTL� *O PSEFS UP CVJME B DPNQFUJUJWF
CBTFMJOF GPS QPTTJCMF MFBSOJOH HBJOT
 XF VTF BT B CBTFMJOF IPX NVDI MFBSOJOH B VTFS DBO
BDRVJSF GSPN JOTUSVDUPS�EFTJHOFE MFBSOJOH NBUFSJBMT 	POMJOF MFDUVSF WJEFPT
� *O QBSUJDVMBS

PVS FYQFSJNFOUBM DPOEJUJPOT DPOTJTU PG POF JOEJWJEVBM TFBSDI DPOEJUJPO
 UXP JOEJWJEVBM
TFBSDI DPOEJUJPOT DPNCJOFE XJUI JOTUSVDUPS�EFTJHOFE MFBSOJOH NBUFSJBMT
 BOE POF DPMMBCP�
SBUJWF TFBSDI DPOEJUJPO� 8F ॲOE PVS QBSUJDJQBOUT JO UIF JOTUSVDUPS�EFTJHOFE MFBSOJOH DPOEJ�
UJPO 	XBUDIJOH POMJOF MFDUVSF WJEFPT
 UP IBWF IJHIFS MFBSOJOH HBJOT UIBO QBSUJDJQBOUT JO UIF
TFBSDI DPOEJUJPO� "EEJUJPOBMMZ
 XF ॲOE UIBU UIF DPNCJOBUJPO PG JOTUSVDUPS�EFTJHOFE MFBSO�
JOH BOE TFBSDIJOH UP MFBSO MFBET UP TJHOJॲDBOUMZ IJHIFS MFBSOJOH HBJOT UIBO UIF JOTUSVDUPS�
EFTJHOFE MFBSOJOH DPOEJUJPO XJUIPVU UIF DPNCJOBUJPO XJUI TFBSDI� 'JOBMMZ
 XF ॲOE UIBU
$4& BT B MFBSOJOH BDUJWJUZ EPFT OPU SFTVMU JO JODSFBTFE MFBSOJOH HBJOT�

/FYU
 XF MPPL BU UIF DPOUFYU PG DPMMBCPSBUJWF POMJOF TIPQQJOH� *O UIJT DPOUFYU
 BT TFBSDI
QMBZT B TJHOJॲDBOU SPMF EVSJOH UIF UBTL
 $4& TZTUFNT DBO CF VTFE UP TVQQPSU B HSPVQ PG
QFPQMF TIPQQJOH UPHFUIFS� *O QBSUJDVMBS
 B $4& TZTUFN DBO TVQQPSU B HSPVQ EVSJOH B TIPQ�
QJOH UBTL UIBU SFRVJSFT UIF HSPVQ UP NBLF B EFDJTJPO HJWFO FBDI NFNCFSۘT DPOTUSBJOUT
BOE PQJOJPOT� *O UIJT TDFOBSJP
 UIF HPBM JT UP QSPWJEF B CF਄FS $4& FYQFSJFODF UIBU FOBCMFT



�

� � *OUSPEVDUJPO

BOE JODSFBTFT UIF TFOTF PG DP�QSFTFODF� $P�QSFTFODF JT UIF GFFMJOH PG BXBSFOFTT PG FBDI
PUIFSۘT BDUJWJUZ XIJDI JT P঍FO QFSDFJWFE JO DPMMBCPSBUJWF QIZTJDBM TIPQQJOH� #Z FOBCMJOH
DP�QSFTFODF JO B $4& TZTUFN
 SFTFBSDIFST IBWF GPVOE UIBU JU DBO EFDSFBTF UIF DPNNVOJ�
DBUJPO PWFSIFBE BNPOH NFNCFST BOE JNQSPWF HSPVQ DPPSEJOBUJPO EVSJOH UIF EFDJTJPO
NBLJOH QSPDFTT UISPVHI OBWJHBUJPO NFDIBOJTNT <��
 ��
 ���
 ���
 ���>� " CBTFMJOF OBWJ�
HBUJPO NFDIBOJTN JT TFQBSBUF OBWJHBUJPO
 XIFSF VTFSTۘ OBWJHBUJPO JT JOEFQFOEFOU PG FBDI
PUIFS 	F�H�
 OPOF PG UIF VTFSTۘ BDUJPOT BॱFDUT UIF PUIFSTۘ BDUJWJUJFT
� "OPUIFS OBWJHBUJPO
NFDIBOJTN JT DPMMBCPSBUJWF OBWJHBUJPO
 XIJDI BMMPXT B HSPVQ UP OBWJHBUF BOE TIBSF JO�
GPSNBUJPO WJB BO JOUFSNFEJBUF JOUFSGBDF 	F�H�
 UIF VTFS TFBSDI SFTVMUT QBHF 	4&31
 VQEBUFT
FWFSZ UJNF BOPUIFS VTFS JTTVFT B OFX RVFSZ PS QBHJOBUFT UIF 4&31
 ঒VT
 JO $IBQUFS �
 XF
BOTXFS UIF GPMMPXJOH SFTFBSDI RVFTUJPO�

32� )PX BOE XIFO EP OBWJHBUJPOBM NFDIBOJTNT JNQBDU UIF HSPVQ EFDJTJPO NBLJOH QSP�
DFTT JO DPMMBCPSBUJWF TIPQQJOH VTJOH B $4& TZTUFN 

5P BOTXFS 32�
 XF QSFTFOU PVS MBTU VTFS TUVEZ XJUI �� QBSUJDJQBOUT BDSPTT UXP OBW�
JHBUJPO NFDIBOJTNT
 OBNFMZ
 TFQBSBUF BOE DPMMBCPSBUJWF OBWJHBUJPO� 8F JOWFTUJHBUF UP
XIBU FYUFOU B HSPVQ PG DPMMBCPSBUJOH VTFST EJॱFST JO UIFJS TFBSDI BOE EFDJTJPO NBLJOH CF�
IBWJPVS XIFO GBDFE XJUI FJUIFS TFQBSBUF PS DPMMBCPSBUJWF OBWJHBUJPO� 8F ॲOE UIBU HSPVQT
JO UIF DPMMBCPSBUJWF OBWJHBUJPO BSF NPSF FॱFDUJWF JO UIFJS TFBSDI TQBDF FYQMPSBUJPO
 XIJDI
NFBOT UIFZ FYQMPSF NPSF QSPEVDUT JO MFTT UJNF� "MTP
 TIBSFE OBWJHBUJPO DBVTFT MFTT VT�
BHF PG UZQJDBM DPMMBCPSBUJWF TFBSDI GFBUVSFT� 'JOBMMZ
 BMUIPVHI DPMMBCPSBUJWF OBWJHBUJPO
JODSFBTFT DPMMBCPSBUPSTۘ DP�QSFTFODF EVSJOH UIF UBTL
 XF EP OPU ॲOE B TJHOJॲDBOU JNQBDU
PG DPMMBCPSBUJWF OBWJHBUJPO PO QVSDIBTF BOE QPTU�QVSDIBTF QFSDFJWFE TBUJTGBDUJPO�

��� .BJO $POUSJCVUJPOT
*O UIJT TFDUJPO
 XF TVNNBSJTF UIF NBJO DPOUSJCVUJPOT PG UIJT UIFTJT�

$PODFQUVBM DPOUSJCVUJPOT

�� 8F DPOEVDU BO PWFSWJFX PG UIF MJUFSBUVSF PG $4& TZTUFNT GPDVTFE PO UIF CFTU QSBD�
UJDFT PG EFWFMPQJOH $4& TZTUFNT BOE PQFO SFTFBSDI EJSFDUJPOT 	$IBQUFS �
�

�� 8F DPOEVDU B DPNQBSJTPO PG SFMBUFE TUVEJFT BOE FNQJSJDBM FWBMVBUJPOT PG $4& JO
UFSNT PG HSPVQ TJ[F
 OVNCFS PG HSPVQT
 OVNCFS PG TFBSDI UBTLT QFS HSPVQ
 BOE TUVEZ
UZQF 	$IBQUFS �
�

�� 8F DPOEVDU B DPNQBSJTPO PG SFMBUFE TUVEJFT PG SPMF�CBTFE $4& JO UFSNT PG SPMFT

TUVEZ UZQF
 OVNCFS PG HSPVQT
 OVNCFS PG TFBSDI UBTLT
 BOE EJWJTJPO PG MBCPVS UZQFT
	$IBQUFS �
�

&NQJSJDBM DPOUSJCVUJPOT

�� 8F DPOEVDU B MBSHF�TDBMF FYQFSJNFOU XJUI NPSF UIBO ��� DSPXE�XPSLFST PO MBSHF
HSPVQ TJ[FT BOE UIF JNQBDU PG HSPVQ TJ[F EZOBNJDT PO VTFSTۘ CFIBWJPVS BOE TFBSDI
NFUSJDT 	$IBQUFS �
�

	B
 8F DPNQBSF UIF JNQBDU PG HSPVQT TJ[F �
 �
 BOE � PO $4& TZTUFN QFSGPSNBODF�



��� .BJO $POUSJCVUJPOT

�

�

	C
 8F DPNQBSF UIF JNQBDU PG $4& TZTUFN WBSJBOUT CBTFE PO MFWFMT PG TIBSJOH PG
LOPXMFEHF�

�� 8F DPOEVDU B DSPXE�TPVSDFE VTFS TUVEZ 	��� QBSUJDJQBOUT
 PO VTFSۘT SPMFT UP TIFE
MJHIU PO UIF FॱFDUJWFOFTT PG QSF�BTTJHOFE VTFSۘT SPMF JO $4& 	$IBQUFS �
�

	B
 8F DPNQBSF GPVS FYQFSJNFOUBM DPOEJUJPOT� 	J
 JOEJWJEVBM TFBSDIFST� 	JJ
 BSUJ�
ॲDJBM HSPVQT� 	JJJ
 QBJST XJUIPVU BTTJHOFE SPMFT� BOE 	JW
 QBJST XJUI BTTJHOFE
SPMFT�

	C
 8F BOBMZTF UIF JNQBDU PG SPMFT PO TFBSDI QFSGPSNBODF
 TFBSDI CFIBWJPVS
 TFBSDIFSTۘ
DPNNVOJDBUJPO QB਄FSOT BDSPTT UIF GPVS DPOEJUJPOT�

�� 8F DPOEVDU B DSPXE�TPVSDFE VTFS TUVEZ XJUI ��� QBSUJDJQBOUT BOE NFBTVSF MFBSOJOH
HBJOT BDSPTT ॲWF FYQFSJNFOUBM DPOEJUJPOT 	$IBQUFS �
�

	B
 8F DPNQBSF 	JOEJWJEVBM BOE DPMMBCPSBUJWF
 TFBSDI BOE JOTUSVDUPS�EFTJHOFE MFBSO�
JOH FॱFDUT PO MFBSOJOH HBJOT�

	C
 8F BOBMZTF UIF TFBSDI CFIBWJPVS BOE MFBSOJOH HBJOT JO TFBSDI BT MFBSOJOH UBTL�

�� 8F DPOEVDU B WJSUVBM MBC TUVEZr 	�� QBSUJDJQBOUT
 UP JOWFTUJHBUF UIF JNQBDU PG DPMMBC�
PSBUJWF OBWJHBUJPO PO UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT JO DPMMBCPSBUJWF TIPQQJOH
UBTLT 	$IBQUFS �
�

	B
 8F DPNQBSF TFQBSBUJWF BOE DPMMBCPSBUJWF OBWJHBUJPO PO TUBHFT PG UIF HSPVQ
EFDJTJPO NBLJOH QSPDFTT�

	C
 8F BOBMZTF UIF TFBSDI CFIBWJPVS JO DPNQBSJTPO XJUI UIF HSPVQ EFDJTJPO NBL�
JOH TUBHFT�

3FTPVSDFT

�� 8F QSPWJEF BO PQFO�TPVSDF $4& TZTUFN
 SearchX 	$IBQUFS �
� 0VS TZTUFN JT NPE�
VMBS
 FBTZ UP FYUFOE XJUI QMFOUZ PG GFBUVSFT GPS FYQFSJNFOUBUJPO VTJOH NPEFSO XFC
UFDIOPMPHJFT� ঒F DPEF JT BWBJMBCMF BU UIF GPMMPXJOH BEESFTT https://github.com/
searchx-framework/�

	B
 8F TVQQPSU BMHPSJUINJD NFEJBUJPO DPNQPOFOUT BOE GFBUVSFT UIBU FOBCMF Fॴ�
DJFOU VTF PG SearchX GPS DSPXETPVSDJOH TUVEJFT�

	C
 8F QSPWJEF B QSPEVDU TFBSDI VTFS JOUFSGBDF XJUI TFBSDI GBDFUT
 QSPEVDU ॲMUFST

BOE TFQBSBUF BOE TIBSFE OBWJHBUJPO NFDIBOJTNT�

r*O B WJSUVBM MBC TUVEZ
 QBSUJDJQBOUT BSF UZQJDBMMZ JOWJUFE UP UBLF QBSU JO UIF FYQFSJNFOU WJB VOJWFSTJUZ TPDJBM NFEJB
BOE JOUFSOBM DPNNVOJDBUJPO UPPMT� *O B DSPXE�TPVSDFE VTFS TUVEZ
 QBSUJDJQBOUT BSF JOWJUFE WJB B DSPXETPVSDJOH
QMBUGPSN 	F�H�
 'JHVSF&JHIU
�

https://github.com/searchx-framework/
https://github.com/searchx-framework/


�
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��� 0SJHJOT
8F OPX MJTU UIF QVCMJDBUJPOT PO XIJDI UIF SFTFBSDI DIBQUFST XFSF CBTFE�

$IBQUFS � JT CBTFE PO UISFF DPOGFSFODF QBQFST�

ۡ 4JOEVOVSBHB 3JLBSOP 1VUSB
 'FMJQF .PSBFT
 BOE $MBVEJB )BVॱ� 4FBSDIY� &NQPXFS�
JOH DPMMBCPSBUJWF TFBSDI SFTFBSDI� *O࡞F ��TU *OUFSOBUJPOBM "$. 4*(*3 $POGFSFODF PO
3FTFBSDI � %FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM
 QBHFT �����ے���� "TTPDJBUJPO GPS
$PNQVUJOH .BDIJOFSZ
 �����

ۡ 4JOEVOVSBHB 3JLBSOP 1VUSB
 ,JMJBO (SBTIPॱ
 'FMJQF .PSBFT
 BOE $MBVEJB )BVॱ� 0O
UIF EFWFMPQNFOU PG B DPMMBCPSBUJWF TFBSDI TZTUFN� *O %FTJHO PG &YQFSJNFOUBM 4FBSDI
� *OGPSNBUJPO 3&USJFWBM 4ZTUFNT
 QBHFT 
��ے�� �����

ۡ 'FMJQF.PSBFT BOE $MBVEJB )BVॱ� OPEF�JOESJ� .PWJOH UIF JOESJ UPPMLJU UP UIFNPEFSO
XFC TUBDL� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT ����ے��� 4QSJOHFS

�����

$IBQUFS � JT CBTFE PO UIF KPVSOBM QBQFS�

ۡ 'FMJQF .PSBFT
 ,JMJBO (SBTIPॱ
 BOE $MBVEJB )BVॱ� 0O UIF JNQBDU PG HSPVQ TJ[F
PO DPMMBCPSBUJWF TFBSDI FॱFDUJWFOFTT� *OGPSNBUJPO 3FUSJFWBM +PVSOBM
 ��	�

���ے����
�����

$IBQUFS � JT CBTFE PO UIF DPOGFSFODF QBQFS�

ۡ 'FMJQF.PSBFT
 4JOEVOVSBHB 3JLBSOP 1VUSB
 BOE $MBVEJB)BVॱ� $POUSBTUJOH TFBSDI BT
B MFBSOJOH BDUJWJUZ XJUI JOTUSVDUPS�EFTJHOFE MFBSOJOH� *O 1SPDFFEJOHT PG UIF ��UI "$.
*OUFSOBUJPOBM $POGFSFODF PO *OGPSNBUJPO BOE ,OPXMFEHF .BOBHFNFOU
 QBHFT 
���ے���
�����

$IBQUFS � JT CBTFE PO UIF XPSLTIPQ QBQFS�

ۡ 'FMJQF .PSBFT
 %BWJE .BYXFMM
 BOE $MBVEJB )BVॱ� &YQMPSJOH DPMMBCPSBUJWF OBWJHB�
UJPO TVQQPSU JO DPMMBCPSBUJWF QSPEVDU TFBSDI� *O 1SPDFFEJOHT PG UIF 4*(*3 8PSLTIPQ
PO F$PNNFSDF
 �����

঒F UIFTJT BMTP CFOFॲUFE GSPN JOTJHIUT HBJOFE GSPN UIF GPMMPXJOH QVCMJDBUJPO�

ۡ 'FMJQF .PSBFT
 +JF :BOH
 3POHUJOH ;IBOH
 BOE 7BOFTTB .VSEPDL� ঒F SPMF PG BU�
USJCVUFT JO QSPEVDU RVBMJUZ DPNQBSJTPOT� *O 1SPDFFEJOHT PG UIF ���� $POGFSFODF PO
)VNBO *OGPSNBUJPO *OUFSBDUJPO BOE 3FUSJFWBM
 QBHFT 
���ے��� ����



�

��

�
4FBSDI9 'SBNFXPSL� &NQPXFSJOH

$PMMBCPSBUJWF 4FBSDI 3FTFBSDI
8JUI UIF NPUJWBUJPO TFU PVU
 XF QSFTFOU JO UIJT DIBQUFS POF PG UIF NBKPS DPOUSJCVUJPOT PG UIJT
UIFTJT� 8F EFTDSJCF UIF EFTJHO TQBDF PG DPMMBCPSBUJWF TFBSDI FOHJOFT
 BOE PVUMJOF UIF DIBM�
MFOHFT JO JNQMFNFOUJOH SearchX
 PVS JNQMFNFOUBUJPO PG BO PQFO�TPVSDF DPMMBCPSBUJWF TFBSDI
FOHJOFڙDPNQMZJOH XJUI NPEFSO XFC TUBOEBSET� SearchX JNQMFNFOUT FTTFOUJBM GFBUVSFT PG
DPMMBCPSBUJWF TFBSDI BT GPVOE JO UIF MJUFSBUVSF� 8F GPDVTFE PO QSPWJEJOH TVQQPSU GPS NPE�
FSO SFTFBSDI OFFET
 TVDI BT SVOOJOH DSPXETPVSDJOH FYQFSJNFOUT BOE GBTU QSPUPUZQJOH� 8F
VTF SearchX JO UIF VTFS TUVEJFT JO UIF SFNBJOJOH DIBQUFST PG UIJT UIFTJT� 8F PQFO�TPVSDFE
SearchX BU https://github.com/searchx-framework/searchx� F࡞ DPOUSJCVUJPOT PG UIJT
DIBQUFS IBWF CFFO NBJOMZ QVCMJTIFE JO <��
 ���
 ���>�

https://github.com/searchx-framework/searchx
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��� *OUSPEVDUJPO
8FC TFBSDI JT HFOFSBMMZ TFFO BT B TPMJUBSZ BDUJWJUZ
 BT NPTU NBJOTUSFBN UFDIOPMPHJFT BSF
EFTJHOFE GPS TJOHMF�VTFS TFBSDI TFTTJPOT� )PXFWFS
 GPS B TVॴDJFOUMZ DPNQMFY UBTL
 DPMMBC�
PSBUJPO EVSJOH UIF JOGPSNBUJPO TFFLJOH QSPDFTT JT CFOFॲDJBM <��>� " TVSWFZ CZ .PSSJT JO
���� <���> IBT TIPXO UIBU DPMMBCPSBUJOH EVSJOH TFBSDI JT B DPNNPO BDUJWJUZ
 BMCFJU VTJOH
BE IPD TPMVUJPOT TVDI BT FNBJM BOE JOTUBOU NFTTBHJOH� .PSSJT BMTP GPVOE B TJHOJॲDBOU JO�
DSFBTF JO UIF OVNCFS PG QFPQMF XIP DPMMBCPSBUF EVSJOH TFBSDI BU B SFHVMBS CBTJT
 GSPN ����
JO ���� UP ��� JO ����� ঒JT JODSFBTJOH VTF PG $4& IBT BMTP CFFO SFॳFDUFE JO UIF SFTFBSDI
DPNNVOJUZ
 XIFSF $4& IBT CFFO BO BDUJWF BSFB PG SFTFBSDI GPS NBOZ ZFBST� 8PSLTIPQT
UIBU FYQMJDJUMZ GPDVT PO BOEۓ&$4 NPSF HFOFSBMMZ JOGPSNBUJPO TFFLJOHۓIBWF TUBSUFE UP
BQQFBS JO ���� <���> BOE DPOUJOVF UP EP TP UP UIJT EBZ
 GPS JOTUBODF
 <��>�

*O DPOUSBTU UP TJOHMF�VTFS TFBSDI XIFSF B OVNCFS PG VQ�UP�EBUF BOE PQFO�TPVSDF UPPMT
BSF SFBEJMZ BWBJMBCMF 	F�H�
 Terrier <��>
 Anserini <���>
 BOE Elasticsearch

 UIF $4& SF�
TFBSDI DPNNVOJUZ IBE VQ UP ���� POMZ B TJOHMF
 BDUJWFMZ NBJOUBJOFE
 BOE PQFO�TPVSDF
PQUJPO 	Coagmento
 TFF 5BCMF ���
EFTQJUFۓ UIF GBDU UIBU SFTFBSDIFST IBE EFTJHOFE
 JNQMF�
NFOUFE
 BOE SFQPSUFE B OVNCFS PG PUIFS TZTUFNT PWFS UIF ZFBST <��
 ��
 ��
 ��
 ���
 ���

���
 ���
 ���>� 8IJMF Coagmento QSPWJEFT BO FYUFOTJWF DPMMBCPSBUJPO GFBUVSF TFU
 JU SFRVJSFT
VTFST UP FJUIFS JOTUBMM B CSPXTFS QMVHJO PS BO "OESPJE�J04 BQQ
 NBLJOH JU MFTT WJBCMF GPS
MBSHF�TDBMF $4& FYQFSJNFOUT XIJDI BSF P঍FO DPOEVDUFE XJUI DSPXE XPSLFST� 'VSUIFS�
NPSF
 XF CFMJFWF BT SFTFBSDIFST XF TIPVME IBWF B DIPJDF PG UPPMJOH
 JOTUFBE PG SFMZJOH PO
B TJOHMF POF�

'PS UIFTF SFBTPOT
 XF IBWF EFTJHOFE BOE JNQMFNFOUFE SearchX
 B $4& TZTUFN CVJMU PO
NPEFSO 8FC TUBOEBSET
 BMMPXJOH JU UP CF BDDFTTFE GSPN NVMUJQMF QMBUGPSNT XJUIPVU UIF
OFFE GPS VTFS�TJEF JOTUBMMBUJPOT� 8F EFTJHOFE SearchX TQFDJॲDBMMZ GPS $4& SFTFBSDI BOE
QSPWJEF B DPNQSFIFOTJWF EPDVNFOUBUJPO UP FOBCMF PUIFST UP JNQMFNFOU BOE SVO UIFJS PXO
$4& FYQFSJNFOUT�

#BTFE PO UIFTF PCTFSWBUJPOT
 XF CVJME B TZTUFN GPS DPMMBCPSBUJWF XFC TFBSDI UIBU DBO
CF VTFE BT B TUBSUJOH QPJOU GPS GVUVSF SFTFBSDI� "T $4& JT TUJMM BO BDUJWF SFTFBSDI BSFB
 XF
EFTJHO UIF TZTUFN TQFDJॲDBMMZ GPS DPOEVDUJOH VTFS TUVEJFT�

঒VT
 UIF NBJO DPOUSJCVUJPOT PG UIJT DIBQUFS BSF�

ۡ 8F BOBMZTF UIF ॲOEJOHT PG FYJTUJOH TZTUFNT UP ॲOE DVSSFOU CFTU QSBDUJDFT BT XFMM BT
DPNNPO SFTFBSDI EJSFDUJPOT�

ۡ 8F EFTDSJCF UIF EFTJHO QSPDFTT PG JNQMFNFOUJOH SearchX
 XIJDI JNQMFNFOUT FTTFO�
UJBM GFBUVSFT PG $4& BOE BDDPNNPEBUFT FYUFOTJPOT GPS UIF SFTFBSDI PG UIJT UIFTJT BOE
GPS GVUVSF SFTFBSDI�

"EEJUJPOBMMZ
 XF IBWF TVDDFTTGVMMZ EFQMPZFE SearchX JO GPVS $4& VTFS TUVEJFT VTJOH B
DSPXE�TPVSDJOH QMBUGPSN BOE WJSUVBM MBC VTFS TUVEJFT� #FTJEFT
 XF IBWF JEFOUJॲFE BU MFBTU
GPVS VTFS TUVEJFT UIBU VTFE PS FYUFOEFE SearchX GPS B DSPXE�TPVSDJOH FYQFSJNFOU <��
 ���

���
 ���>� 8JUI SearchX
 XF DPOUSJCVUF UIF TFDPOE PQFO�TPVSDF TZTUFN GPS DPMMBCPSBUJWF
8FC TFBSDI
 XIJDI DPNFT XJUI B DPNQSFIFOTJWF EPDVNFOUBUJPO GPDVTJOH PONPEJॲDBUJPOT
UP UIF TZTUFN�
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$4& JT B TVCTFU PG UIFNPSF HFOFSJD ॲFME PG DPMMBCPSBUJWF JOGPSNBUJPO TFFLJOH 	$*4
� (PMPWDIJO�
TLZ FU BM� <��> IBWF DIBSBDUFSJTFE UIF DPMMBCPSBUJPO BTQFDU PG POMJOF $*4 BMPOH GPVS EJNFO�
TJPOT� JOUFOU 	FYQMJDJU PS JNQMJDJU

 NFEJBUJPO 	VTFS JOUFSGBDF 	6*
 PS BMHPSJUIN

 DPODVSSFODZ
	TZODISPOPVT PS BTZODISPOPVT

 BOE MPDBUJPO 	SFNPUF PS DP�MPDBUFE
� .PSSJT <���> TVH�
HFTUFE UXP BEEJUJPOBM EJNFOTJPOT� SPMF 	TZNNFUSJD PS BTZNNFUSJD
 BOE NFEJVN 	%FTLUPQ
PS BOE MBSHF UPVDI EJTQMBZT
� *O PVS JOUFSQSFUBUJPO
 $4& JT TDPQFE BSPVOE UIF DPMMBCPSBUJPO
PG FYQMJDJU JOUFOU
 XJUI UIF NFEJBUJPO BOE SPMF EJNFOTJPO FYQMPSFE JO EFTJHOJOH UIF TZTUFN

BOE UIF PUIFS UISFF EJNFOTJPOT 	DPODVSSFODZ
 MPDBUJPO
 NFEJVN
 EFTDSJCJOH UIF QPUFOUJBM
BQQMJDBUJPO TDFOBSJPT PG UIF TZTUFN�
4ZTUFNT GPS $4&� 0VS BOBMZTJT PG QSFWJPVTMZ QSPQPTFE TZTUFNT JO 5BCMF ��� JT MJNJUFE
UP UIPTF TJNJMBS UP SearchXۓTZTUFNT UIBU TVQQPSU BU MFBTU TZODISPOPVT BOE SFNPUF DPMMBC�
PSBUJPOT� "EEJUJPOBMMZ
 XF MJNJU UIF TDPQF UP UFYU SFUSJFWBM TZTUFNT
 TJODF JU JT UIF NPTU
DPNNPO VTF DBTF JO XFC TFBSDI� 0OF PG UIF ॲSTU B਄FNQUT BU TVDI TZTUFN XBT UIF EF�
TJHO PG SearchTogether <���>
 XIJDI GPDVTFE PO TVQQPSUJOH BXBSFOFTT
 EJWJTJPO PG MBCPVS

BOE QFSTJTUFODF� 1BVM BOE .PSSJT <���> CVJMU CoSense
 BO FYUFOTJPO GPS SearchTogether
UP JNQSPWF TFOTF�NBLJOH CZ QSPWJEJOH BEEJUJPOBM WJFXT� 4IBI FU BM� <���> CVJMU VQPO UIF
XFBLOFTTFT PG SearchTogether BOE DSFBUFE Coagmento
 XIJDI IBT CFFO BOBMZTFE GPS JUT
FYQFSJNFOUBM TVJUBCJMJUZ JO <��>�

.PSF SFDFOU TZTUFNT XFSF DSFBUFE UP FYQMPSF TQFDJॲD BTQFDUT PG POMJOF DPMMBCPSBUJPOT�
(PMPWDIJOTLZ FU BM� <��> EFTJHOFE Querium UP CF਄FS TVQQPSU UIF DPMMBCPSBUJPO JO BO FY�
QMPSBUPSZ TFBSDI QSPDFTT
 TQFDJॲDBMMZ UISPVHI JNQMFNFOUJOH B TIBSFE EPDVNFOU IJTUPSZ
UIBU SBOLT EPDVNFOUT CBTFE PO SFMFWBODF GFFECBDL� +FTVT FU BM� <��> QSPQPTFE CoFox UP BM�
MPX SFNPUF DPMMBCPSBUPST TIBSF UIFJS DVSSFOU XJOEPX XIJMF UIF MPDBM DPMMBCPSBUPS IBE BO
JOEFQFOEFOU XJOEPX UP OBWJHBUF UIFJS TFBSDIFT� $BQSB FU BM� <��> EFTJHOFE ResultsSpace
UP TUVEZ NPTUMZ BTZODISPOPVT DPMMBCPSBUJPOT 	UIPVHI TZODISPOPVT DPMMBCPSBUJPOT BSF QPT�
TJCMF UPP

 UIFSFGPSF GFBUVSFT GPS EJSFDU DPNNVOJDBUJPO TVDI BT B DIBU XFSF OPU BEEFE� :VF
FU BM� <���> JOWFTUJHBUFE UIF TFBSDI CFIBWJPVS PG VTFST BOE EFTJHOFE CollabSearchXJUI CB�
TJD DPMMBCPSBUJWF GFBUVSFT GPS BOBMZTJOH EJॱFSFODF JO TFBSDI UBDUJDT GPS TJOHMF�TFBSDI VTFST
WT $4& VTFST� -FFMBOVQBC FU BM� <��> FYQMPSFE UIF FॱFDUJWFOFTT PG WJTVBM TOJQQFUT GPS TFOTF�
NBLJOH CZ JOUSPEVDJOH UIF SnapBoard GFBUVSF JOUP UIF CoZpace TZTUFN� -BTUMZ
 9V FU BM�
<���> EFWFMPQFE PairSearch UP TVQQPSU DPMMBCPSBUJPO CFUXFFO QBJST PG VTFST TFBSDIJOH UIF
XFC TZODISPOPVTMZ XJUI BO JOUFOUJPO UP BDRVJSF LOPXMFEHF BCPVU B HJWFO UPQJD�

"T TUBUFE CFGPSF
 NPTU PG UIF MJTUFE TZTUFNT BSF POMZ EFTDSJCFE JO QVCMJDBUJPOT
 BOE OPU
PQFO�TPVSDFE 	PS FWFO BWBJMBCMF BT CJOBSJFT
� "T NFEJBUJPO JT B WJUBM GBDUPS GPS $4&
 XF ॲSTU
BOBMZTFE IPX NFEJBUJPO XBT EFTJHOFE JO QSJPS XPSLT
 BOE VTFE UIBU BT B TUBSUJOH QPJOU JO
JNQMFNFOUJOH SearchX� "T $4& TPMVUJPOT TIPVME SFRVJSF MPX BEEJUJPOBM FॱPSU DPNQBSFE UP
TJOHMF�VTFS TFBSDI TZTUFNT <��
 ��
 ���>
 XF TUSPWF UP JNQMFNFOU GFBUVSFT UIBU MPPL GBNJMJBS
UP VTFST 	XIP BMM VTF XFC TFBSDI FOHJOFT
 UPEBZ�
%FTJHOJOH .FEJBUJPO� ঒FSF BSF UXP NBJO EJSFDUJPOT JO EFWFMPQJOH NFEJBUJPO GPS $4&�
JOUFSGBDF NFEJBUJPO BEBQUT UIF TFBSDI JOUFSGBDF UPXBSET B NVMUJ�VTFS DPOUFYU
 VTVBMMZ JO
UIF GPSN PG B TIBSFE XPSLTQBDF� TZTUFN NFEJBUJPO EJSFDUMZ NFEJBUFT UIF DPMMBCPSBUJPO QSP�
DFTT
 NPTUMZ UISPVHI SF�SBOLJOH PG EPDVNFOUT <��
 ��> PS NPEJGZJOH UIF EJTUSJCVUJPO PG
EPDVNFOUT <���>� #PUI UZQFT PG NFEJBUJPO BSF DPNQMFNFOUBSZ UP FBDI PUIFS� ঒F TVQ�
QPSU GPS DPMMBCPSBUJPO GFBUVSFT DBO CF DBUFHPSJTFE BMPOH UISFF MJOFT <��
 ���>� EJWJTJPO PG
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MBCPVS
 TIBSJOH PG LOPXMFEHF
 BOE BXBSFOFTT� 5BCMF ��� QSPWJEFT B GFBUVSF DPNQBSJTPO PG
QSJPS XPSLT <��
 ��
 ��
 ��
 ���
 ���
 ���
 ���
 ���> JO SFMBUJPO UP UIFTF DPODFQUT� 8F OPX
FMBCPSBUF PO FBDI POF BOE PVUMJOF XIBU JT JNQMFNFOUFE JO SearchX�

%JWJTJPO PG -BCPVS SFGFST UP UIF EJTUSJCVUJPO PG XPSL MPBE BDSPTT DPMMBCPSBUPST� ঒JT
EJWJTJPO DBO CF MF঍ UP UIF VTFS 	VTFS�ESJWFO
 PS NFEJBUFE CZ UIF TZTUFN� ঒F MB਄FS DBO
CF JNQMFNFOUFE BU UIF VTFS MFWFM UISPVHI BTTJHONFOU PG SPMFT 	F�H�
 QSPTQFDUPS BOE NJOFS
SPMFT <���>
 PS BU UIF EPDVNFOU MFWFM UISPVHI BTTJHOJOH EJॱFSFOU EPDVNFOU TVCTFUT UP EP�
NBJO FYQFSUT <���>� 1SJPS TZTUFNT NPTUMZ TVQQPSU VTFS�ESJWFO EJWJTJPO PG MBCPVS UISPVHI
UIF QSPWJTJPO PG DPNNVOJDBUJPO GFBUVSFT� (SPVQ DIBU BOE EPDVNFOU TIBSJOH 	UIF FYQMJDJU
SFDPNNFOEBUJPO PG B EPDVNFOU UP B DPMMBCPSBUPS
 BSF UXP GFBUVSFT XIJDI IBWF CFFO TIPXO
UP CF GBWPVSFE CZ VTFST <���
 ���>� 'PMMPXJOH UIJT
 SearchX JNQMFNFOUT HSPVQ DIBU� XF BS�
HVF UIBU EPDVNFOU TIBSJOH JO UIF TFOTF BCPWF DBO CF BDIJFWFE UISPVHI UIF DIBU GFBUVSF BT
XFMM BOE UIVT EPFT OPU XBSSBOU B TFQBSBUF 6* FMFNFOU�

4IBSJOH PG ,OPXMFEHF SFGFST UP UIF BCJMJUZ UP TIBSF JEFBT BOE JOGPSNBUJPO FॱFDUJWFMZ CF�
UXFFO DPMMBCPSBUPST <���>� ঒JT DBO CF GBDJMJUBUFE FJUIFS UISPVHI TIBSFE XPSLTQBDFT <���>

PS UISPVHI UIF SF�SBOLJOH PG TFBSDI SFTVMUT CBTFE PO SFMFWBODF GFFECBDL <��>� 1SJPS TZT�
UFNT TVQQPSU TIBSJOH PG LOPXMFEHF QSJNBSJMZ UISPVHI QSPWJEJOH B TIBSFE XPSLTQBDF XJUI
GFBUVSFT GPS DPMMFDUJWFMZ DBQUVSJOH JOGPSNBUJPO� #PPLNBSLJOH EPDVNFOUT 	J�F� EPDVNFOU
TBWJOH
 BOE EPDVNFOU SBUJOH BSF CPUI SFMFWBODF GFFECBDL NFDIBOJTNT
 XJUI QSJPS TZT�
UFNT FJUIFS JNQMFNFOUJOH POF PS UIF PUIFS� %PDVNFOU CPPLNBSLJOH QSPNPUFT TIPSUMJTU�
JOH
 XIJDI JOWPMWFT GPSNJOH BOE SFॲOJOH B TIBSFE MJTU PG QPUFOUJBM SFTPVSDFT <��>� EPD�
VNFOU SBUJOH QSPWJEFT B ॲOFS HSBOVMBSJUZ PG GFFECBDL
 XIJDI JT OFFEFE GPS BMHPSJUINJD
NFEJBUJPO <��
 ��>� %PDVNFOU BOOPUBUJPO TVQQPSUT UIF QSFWJPVT UXP GFBUVSFT CZ DPNNV�
OJDBUJOH UIF SBUJPOBMF CFIJOE BO BDUJPO <��
 ���>� ঒F DIPJDF PG GFBUVSFT MBSHFMZ EFQFOET
PO UIF FYQFSJNFOUBM TFUVQ
 UIFSFGPSF SearchX JNQMFNFOUT BMM UISFF JO B XBZ UIBU UPHHMJOH
JOEJWJEVBM GFBUVSFT JT FBTZ� *O SearchX EPDVNFOU TBWJOH JT JOTUBOUJBUFE BT CPPLNBSLJOH
BT VTFST BSF GBNJMJBS XJUI UIJT DPODFQU� *O UIF NFBOUJNF
 3PZ FU BM� <���> IBT FYUFOEFE
SearchX UP FOBCMF VTFST UP IJHIMJHIU QJFDFT PG UFYU GSPN TFBSDI SFTVMUT BOE TBWF UIFN JO B
OPUFQBE XIJDI UIFZ NBZ DPMMBCPSBUJWFMZ FEJU XJUI UIFJS HSPVQ NFNCFST�

"XBSFOFTT JT EFॲOFE BT UIFڡ BCJMJUZ UP NBJOUBJO TPNF LOPXMFEHF BCPVU UIF TJUVBUJPO BOE
BDUJWJUJFT PG PUIFSTڢ <��>
 FODPNQBTTJOH LOPXMFEHF PG UIF XPSLTQBDF BOE DPMMBCPSBUPSTۘ
BDUJPOT
 BT XFMM BT UIF BCJMJUZ UP JOTUBOUBOFPVTMZ OPUJDF DIBOHFT PO UIF XPSL DPOEVDUFE�
1SJPS TZTUFNT GPDVT PO QSPWJEJOH MJHIUXFJHIU JOGPSNBUJPO SFHBSEJOH DPMMBCPSBUPSTۘ TFBSDI
BDUJWJUJFT 	F�H�
 RVFSZ IJTUPSZ
 BOE EPDVNFOU IJTUPSZ DPMPVS DPEFE UP SFॳFDU UIF VTFS UIBU
JTTVFE B RVFSZ PS WJFXFE B EPDVNFOU
 BOE UIF PWFSBMM TFOTF�NBLJOH QSPDFTT 	EPDVNFOU
NFUBEBUB BOE TVNNBSZ PG HSPVQ BDUJPOT TVDI BT QSFWJPVTMZ JTTVFE RVFSJFT BOE TBWFE TOJQ�
QFUT
� "MM GFBUVSFT XFSF GPVOE UP CF VTFGVM JO QBTU FYQFSJNFOUT
 FYDFQU GPS UIF EPDVNFOU
IJTUPSZ XIJDI ,FMMZ BOE 1BZOF <��> SFQPSUFE UP QSPWJEF UPP NVDI JOGPSNBUJPO� "T HSPVQ
TVNNBSJFT BSF NPTUMZ CFOFॲDJBM GPS BTZODISPOPVT TFTTJPOT <���>
 SearchX JNQMFNFOUT
RVFSZ IJTUPSZ
 EPDVNFOU NFUBEBUB
 BOE DPMPVS DPEJOH BT BXBSFOFTT GFBUVSFT�
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��� 4ZTUFN %FTJHO
8F FOHJOFFSFE SearchX BT B TZTUFN UIBU DBO CF FBTJMZ BEPQUFE CZ PUIFS $4& SFTFBSDIFST�
SearchX BEPQUT DPNNPO DPMMBCPSBUJWF GFBUVSFT GPVOE JO QSJPS MJUFSBUVSFXPSLT BOE QSFTFOUT
UIFN JO B XBZ UIBU JT GBNJMJBS UP HFOFSJD VTFST� "EEJUJPOBMMZ
 XF FNQIBTJTF TVQQPSU GPS
NPEFSO SFTFBSDI OFFET
 TQFDJॲDBMMZ TVQQPSU GPS GBTU QSPUPUZQJOH PG OFX GFBUVSFT PS JOUFS�
GBDFT
 BOE TVQQPSU GPS POMJOF TUVEJFT�

SearchX JT EFTJHOFE GPS UIF GPMMPXJOH FYQFSJNFOUBM XPSLॳPX� B SFTFBSDIFS ॲSTU JN�
QMFNFOUT BO FYQFSJNFOUBM TFUVQ PG UIFJS VTFS TUVEZ VTJOH SearchX 	FJUIFS SFMZJOH PO FYJTU�
JOH GFBUVSFT
 PS BEEJOH UIFJS PXO
� &BDI TUVEZ QBSUJDJQBOU BDDFTTFT UIF SearchX JOTUBODF
UISPVHI B EFTJHOBUFE 63-� UIF CSPXTFST 4BGBSJ
 (PPHMF $ISPNF
 BOE .P[JMMB 'JSFGPY JO
EFTLUPQ WFSTJPO XJUI +BWB4DSJQU FOBCMFE BSF TVQQPSUFE� 'PS TJOHMF�VTFS FYQFSJNFOUT
 UIF
TZTUFN BMMPDBUFT B sessionId UP FBDI QBSUJDJQBOU
 BOE GPS UIF DPMMBCPSBUJWF FYQFSJNFOUT

UIF TZTUFN UIFO BMMPDBUFT B TFBSDI sessionId BOE groupId UP FBDI HSPVQ PG ੏ ࠛ � QBSUJDJ�
QBOUT 	੏ JT B DPOॲHVSBUJPO QBSBNFUFS
� ঒SPVHIPVU B TFBSDI TFTTJPO 	XIJDI NBZ JODMVEF
QSF�QPTU RVFTUJPOOBJSFT

 SearchX DPOUJOVPVTMZ DBQUVSFT ॲOF�HSBJOFE VTFS BDUJWJUZ MPHT
TVDI BT DMJDLT
 IPWFST
 BOE TDSPMMT FWFOUT� y�

8F OPX EJTDVTT UIF BSDIJUFDUVSF PG SearchX BOE UIFO FMBCPSBUF PO UISFF NBJO EFTJHO
EJSFDUJPOT� TVQQPSUJOH DPMMBCPSBUJPO
 FNQPXFSJOH SFTFBSDI
 BOE SFUSJFWBM QSPWJEFST BOE
EBUB DPMMFDUJPOT�

����� "SDIJUFDUVSF 0WFSWJFX
8IFO JNQMFNFOUJOH SearchX
 XF DIPTF UP TUBSU GSPN BO FYJTUJOH TZTUFN�JOUFSGBDF UP TBWF
EFWFMPQNFOU UJNF� ঒F PQUJPOT XFSF MJNJUFE BT TFBSDI FOHJOF JOUFSGBDFT BSF HFOFSBMMZ OPU
PQFO�TPVSDFE� 8F EFDJEFE UP VTF UIF TJOHMF�VTFS Pienapple TFBSDI TZTUFN <��>r BT B TUBSU�
JOH QPJOU
 BT JU QSPWJEFT B HFOFSJD 8FC TFBSDI JOUFSGBDF CVJMU XJUI NPEFSO 8FC UFDIOPMP�
HJFT 	Node.jss
 React܀
 XIJDI IBT IBE VQ UPEBZ BO BDUJWF EFWFMPQFS DPNNVOJUJFT BOE BSF
TVQQPSUFE CZ MBSHF DPNQBOJFT
 FOTVSJOH UIBU UIF TZTUFN XJMM CF SFMFWBOU UFDIOPMPHZ�XJTF
GPS UIF VQDPNJOH ZFBST� (JWFO UIJT CBTF TZTUFN
 XF WBTUMZ FYQBOEFE JUT GVODUJPOBMJUJFT GPS
DPMMBCPSBUJPO BOE FYQFSJNFOUBUJPO
 BOE UIFO SFGBDUPSFE UIF DPEF CBTF UP CF NPEVMBS BOE
SFVTBCMF�

SearchXۘT DMJFOU�TFSWFS BSDIJUFDUVSF JT TIPXO JO 'JHVSF ���� ঒F GSPOU�FOE JT SFTQPOTJ�
CMF GPS QSFTFOUJOH UIF JOUFSGBDF
 NBOBHJOH UBTL TFTTJPOT
 BOE MPHHJOH VTFS BDUJWJUJFT� UIF
CBDL�FOE JT SFTQPOTJCMF GPS DPNNVOJDBUJOH XJUI UIF SFUSJFWBM FOHJOF
 BOE NBOBHJOH HSPVQ
DSFBUJPO BOE TZODISPOJTBUJPO�

'SPOU�FOE� ঒F GSPOU�FOE 	TIPXO JO 'JHVSF ���
 JT EFWFMPQFE VTJOH React 	B +BWB4DSJQU
MJCSBSZ
� React NBOBHFT JUT PXO EBUB NPEFM
 NJOJNJTJOH DPNNVOJDBUJPO XJUI UIF CBDL�
FOE� JU FOGPSDFT UIF DSFBUJPO PG TUBOEBMPOF WJFX DPNQPOFOUT
 SFTVMUJOH JO BO JOUFSGBDF
TJNQMF UP NPEJGZ BOE FYUFOE� "T UIF GSPOU�FOE JT B 8FC BQQMJDBUJPO
 BOZ VTFS XJUI B
NPEFSO CSPXTFS DBO BDDFTT JU XJUIPVU SFRVJSJOH BEEJUJPOBM JOTUBMMBUJPO�

y" SFDFOU BMUFSOBUJWF GPS MPHHJOH JT VTJOH LogUI <��>
 B GSBNFXPSL GPS DBQUVSJOH MPX�MFWFM MPHT JO 6* XIJDI BSF
QFSTJTUFOUMZ TUPSFE JO B EBUB TUPSBHF�
r঒F BVUIPST LJOEMZ QSPWJEFE VT XJUI UIFJS TPVSDF DPEF�
shttps://nodejs.org/
/https://reactjs.org܀

https://nodejs.org/
https://reactjs.org/
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঒F GSPOU�FOE DPOTJTUT PG UISFF MPHJDBM BCTUSBDUJPOT� ঒F TFBSDI JOUFSGBDF JT DPNQPTFE
PG GFBUVSFT SFMBUFE UP TFBSDIJOH BOE DPMMBCPSBUJPO
 BOE JT QSFTFOUFE UP UIF VTFS EVSJOH UIF
TFBSDI TFTTJPO� &BDI GFBUVSF JT JNQMFNFOUFE BT B TUBOEBMPOF DPNQPOFOU XIJDI NBLFT
DIBOHJOH UIF MBZPVU PS EFTJHO PG UIF JOUFSGBDF FॴDJFOU� "EEJUJPOBMMZ
 XF TFQBSBUF UIF SFO�
EFSJOH DPNQPOFOU GSPN UIF EBUB NBOBHFNFOU UP NBLF BEKVTUNFOUT UP UIF JOUFSGBDF NPSF
FॴDJFOU 	F�H�
 BEBQUJOH UIF JOUFSGBDF GPS NPCJMF PS FNFSHJOH EFWJDFT
� ঒F UBTL TFTTJPO
DPNQPOFOU JNQMFNFOUT UIF EFTJSFE FYQFSJNFOUBM TFUVQ
 BOE DPOUSPMT UIF TFBSDI UBTL
 FWFO�
UVBM HSPVQ DSFBUJPO
 BOE UIF FYQFSJNFOUBM QSPDFEVSF 	F�H�
 B QSF�UFTU
 UIF TFBSDI TFTTJPO

BOE UIFO B QPTU�UFTU
� "O FYQFSJNFOUBM QSPDFEVSF DPOTJTUT PG B TFRVFODF PG QBHF SPVUFT

XIJDI XF CPPUTUSBQQFE CZ JNQMFNFOUJOH UFNQMBUF DPNQPOFOUT XJUI POF QBHF SPVUF GPS
UIF TFBSDI TFTTJPO
 BOE RVFTUJPOOBJSFT
 XIJDI XF GPVOE UP CF UIF NPTU DPNNPOMZ SFRVJSFE
UFNQMBUFT JO PVS FYQFSJNFOUT� ঒F MPHHFS BDDFQUT BDUJWJUZ EBUB GSPN FBDI DPNQPOFOU
 BOE
SFHVMBSMZ TFOET UIF MPHT UP UIF CBDL�FOE UISPVHI BO )551 SFRVFTU GPS TUPSBHF� ঒JT BC�
TUSBDUJPO QSPWJEFT B DMFBS TFQBSBUJPO PG DPODFSO CFUXFFO JOUFSGBDF GFBUVSFT
 FYQFSJNFOUBM
TFUVQ
 BOE EBUB DPMMFDUJPO
 NBLJOH JU DMFBS XIJDI QBSU PG UIF TZTUFN OFFET UP CF DIBOHFE
GPS B QBSUJDVMBS FYQFSJNFOUBM OFFE�
#BDL�FOE� ঒F CBDL�FOE JT EFWFMPQFE XJUI UIF Node.js TFSWFS FOWJSPONFOU
 XIJDI EJ�
SFDUMZ TVQQPSUT BTZODISPOPVT *�0 PQFSBUJPOT
 NBLJOH JU TVJUBCMF GPS BQQMJDBUJPOT SFRVJSJOH
SFBM�UJNF VQEBUFT� "O BEEFE CFOFॲU PG Node.js JT JUT MBOHVBHF 	+BWB4DSJQU
EFWFMPQJOHۓ
CPUI UIF GSPOU�FOE BOE CBDL�FOE JO UIF TBNF MBOHVBHF NBEF UIF EFWFMPQNFOU NPSF NBO�
BHFBCMF GPS VT� ঒F CBDL�FOE QSPWJEFT UIF BQQMJDBUJPO EBUB TFSWJDFT XIJDI BSF NBEF BWBJM�
BCMF UP UIF GSPOU�FOE UISPVHI"1*TۓJNQMFNFOUFE VTJOH UIF Express܁ GSBNFXPSL GPS )551
BOE UIF socket.io܂ MJCSBSZ GPS 8FC TPDLFUT� 8F DIPTF UIFTF UXP MJCSBSJFT BT UIFZ BSF DVS�
SFOUMZ UIF NPTU DPNNPO MJCSBSJFT GPS UIFJS SFTQFDUJWF SPMF� 8F DIPTF MongoDB܃ GPS UIF EBUB
TUPSBHF BT JU VTFT B EZOBNJD EBUB TDIFNB
 QSPWJEJOH BEEFE ॳFYJCJMJUZ EVSJOH UIF EFWFMPQ�
NFOU BOE NPEJॲDBUJPO PG GFBUVSFT�

঒F EBUB TFSWJDFT BSF DBUFHPSJTFE JOUP GPVS UZQFT� 3FUSJFWBM TFSWJDFT JODMVEFT DPNNV�
OJDBUJPO XJUI UIF SFUSJFWBM TZTUFN UISPVHI UIF QSPWJEFS
 BOE GVSUIFS QSPDFTTJOH PG UIF
SFUSJFWBM SFTVMUT UISPVHI UIF SFHVMBUPS� $VSSFOUMZ
 XF QSPWJEF TVQQPSU GPS UIF #JOH 4FBSDI
"1* GPS TFBSDIJOH UIF 8FC
 BOE TVQQPSU GPS Elasticsearch BOE Indri܄ TFSWFST GPS DVTUPN
DPMMFDUJPOT 	TFF NPSF EFUBJMT JO 4FDUJPO �����
� 4FTTJPO TFSWJDFT IBOEMFT HSPVQ DPNNVOJDB�
UJPO BOE BTTJHOJOH TFBSDI UBTLT UP VTFST� $PMMBCPSBUJPO TFSWJDFT JODMVEFT UIF CBDL�FOE MPHJD
PG DPMMBCPSBUJWF GFBUVSFT JO UIF GSPOU�FOE� 6UJMJUZ TFSWJDFT JODMVEFT EBUB DPMMFDUJPO UPPMT
TVDI BT UIF MPH DPMMFDUPS XIJDI TUPSFT VTFS MPHT SFDFJWFE GSPN UIF GSPOU�FOE
 BOE UIF 63-
TDSBQFS XIJDI TDSBQFT BMM EPDVNFOUT SFUVSOFE UP UIF VTFS� "EEJUJPOBMMZ
 XF BMTP IBWF B
63- SFOEFSFS XIJDI NBLFT JU QPTTJCMF UP MPBE FYUFSOBM 8FC QBHFT JOTJEF PVS 8FC CBTFE
TZTUFN 	UIJOL PG B CSPXTFS JOTJEF B CSPXTFS

 BMMPXJOH VT UP JNQMFNFOU UIF GSPOU�FOE
EPDVNFOU WJFXFS� ঒JT PॱFST UIF QPTTJCJMJUZ UP LFFQ VTFST JOTJEF UIF TZTUFN BU BMM UJNFT

BMMPXJOH UIF TZTUFN UP MPH VTFS JOUFSBDUJPOT XJUIJO UIF EPDVNFOUT BT XFMM� #PUI UIF 63-
TDSBQFS BOE 63- SFOEFSFS VUJMJTF B IFBEMFTT CSPXTFS WJB Puppeteer܅�

/https://expressjs.com܁
/https://socket.io܂
/https://www.mongodb.com܃
/http://www.lemurproject.org/lemur܄
https://github.com/GoogleChrome/puppeteer܅

https://expressjs.com/
https://socket.io/
https://www.mongodb.com/
http://www.lemurproject.org/lemur/
https://github.com/GoogleChrome/puppeteer
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����� 4VQQPSUJOH $PMMBCPSBUJPO
"T DBO CF TFFO JO 5BCMF ���
 POMZ UISFF QSJPS TZTUFNT JNQMFNFOU TZTUFN NFEJBUJPO
 XJUI
FBDI PG UIFN JNQMFNFOUJOH B EJॱFSFOU UZQF� *O DPOUSBTU
 B OVNCFS PG JOUFSGBDF NFEJB�
UJPO GFBUVSFT 	J�F� BMM GFBUVSFT BQBSU GSPN TZTUFN NFEJBUJPO
 BSF QPQVMBS BDSPTT TZTUFNT�
SearchX BMTP QSJNBSJMZ TVQQPSUT DPMMBCPSBUJPO UISPVHI JOUFSGBDF NFEJBUJPO
 XIJMF GBDJMJ�
UBUJOH DVTUPN JNQMFNFOUBUJPO PG TZTUFN NFEJBUJPO UISPVHI UIF BEEJUJPO PG B SFHVMBUPS
MBZFS JO UIF CBDL�FOE� 8F IBWF CFFO EFWFMPQJOH SearchX GPS NPSF UIBO GPVS ZFBST
 BOE
XF IBWF NBEF GPVS JODSFNFOUFE WFSTJPOT PWFS UIF GPVS ZFBST� 'JHVSF ��� TVNNBSJTFT UIF
NBJO DIBOHFT XF NBEF JO FBDI WFSTJPO� /FYU
 XF EJTDVTT FBDI JNQMFNFOUFE GFBUVSF BOE
JUT BTTPDJBUFE WFSTJPOT�

February 2018
User’s activities such as in recent queries and saved documents are 
identified by colours

2017
V1

V2 May 2018

V3 April 2020

2021

March 2021V4

Group chat implemented with Converse.js

Hiding saved and excluded documents
Individual and shared relevance feedback

Query autocompletion
User’s activities are identified by anonymous user icons instead of colours
Lightweight group chat

Search filters
Product search results 
Shopping basket
Collaborative navigation

'JHVSF ���� 5JNFMJOF PG GFBUVSF EFWFMPQNFOU PG SearchX

'JHVSF ��� TIPXT UIF 6* PG PVS TZTUFN XJUI UIF CBTJD GFBUVSFT FOBCMFE VTJOH UIF #JOH
4FBSDI"1* BT B SFUSJFWBM QSPWJEFS� $PNQMFNFOUBSZ
 'JHVSF ��� TIPXT UIF6*XJUI BEEJUJPOBM
DPNQPOFOUT GPS DPOEVDUJOH VTFS TUVEJFT XJUI TFBSDI SFTVMUT TFSWFE CZ UIF Indri TFBSDI
TZTUFN�
� VFSZࢨ #PY BMMPXT TFBSDIFST UP FOUFS RVFSJFT BOE TFMFDU TFBSDI WFSUJDBMT� 'PS JOTUBODF

DPNNPOMZ VTFE 8FC TFBSDI WFSUJDBMT BSF 8FC
 *NBHF
 7JEFP
 PS /FXT
 XIJDI DBO CF QSP�
WJEFE VTJOH UIF #JOH 4FBSDI "1* QSPWJEFS�

"EEJUJPOBMMZ
 XF QSPWJEF XJUI UIF RVFSZ CPY
 RVFSZ BVUPDPNQMFUJPO 	2"$
 JO PSEFS
UP FOBCMF BO VTFS FYQFSJFODF NPSF JO MJOF XJUI DPOUFNQPSBSZ XFC TFBSDI FOHJOFT
 XF JN�
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3

4

7
8

5

4

1

10 results per page
SearchX interface show

s
2

3

6

89

'JHVSF����঒
F#BTJD

SearchX
JOUFSGBDF
DPN

QMFUFX
JUI

MBUFTUTUZMFVTJOH
#JOH

TFBSDI
SFTVMUT�/PUFUIBUUIFDIBUJOUFSGBDFJTBQPQVQۓ

VTFSTDBO
IJEFUIFQPQVQ

UP
SFWFBM

BMMPGUIFPCTDVSFE
JOUFSGBDFDPN

QPOFOUT�
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QMFNFOUFE UIF 2"$ GVODUJPOBMJUZ GPS UIF RVFSZ CPY 	 SFMFBTFE JO WFSTJPO 7�
� 'JHVSF ���
TIPXT BO FYBNQMF PG 2"$ VTJOH #JOH ঑VFSZ "VUPTVHHFTUJPOT BOE DPMMFDUJPO�CBTFE RVFSZ
BVUPDPNQMFUJPO� 'PS UIF DPMMFDUJPO�CBTFE RVFSZ BVUPDPNQMFUJPO
 JOTQJSFE CZ UIF XPSL PG
#IBUJB FU BM� <��>
 XF FYUSBDUFE BMM UFSN VOJ�
 CJ�
 USJ�
 BOE RVBE�HSBNT GSPN B EPDVNFOU
DPMMFDUJPO 	F�H�
 53&$ "26"*/5 EFTDSJCFE JO 4FDUJPO �����
 BT RVFSZ BVUPDPNQMFUJPO DBO�
EJEBUFT BOE TBWFE JO B EBUBCBTF XJUI UIFJS GSFRVFODZ 	F�H�
 MongoDB
� 'PS B HJWFO RVFSZ
 UFO
BVUPDPNQMFUJPO DBOEJEBUFT BSF TFMFDUFE CZ NBUDIJOH UIF RVFSZ QSFॲY UP UIFN� ঒FTF BSF
SBOLFE CZ UIFJS GSFRVFODZ JO HJWFO UIF EPDVNFOU DPMMFDUJPO� 'PS MFTT DPNNPO
 MPOH�UBJM
2"$ QSFॲYFT
 B EJॱFSFOU BQQSPBDI XBT VTFE JOTQJSFE CZ .JUSB BOE $SBTXFMM <��>� 'PS
FYBNQMF
 BTTVNF OP 2"$ DBOEJEBUFT XFSF BWBJMBCMF GPS UIF QSFॲY airport security� ঒F
TFDPOE UFSN JT UBLFO JO JTPMBUJPO 	F�H�
 security

 BOE BMM ੐�HSBNT UIBU CFHJO XJUI UIBU
UFSN BSF UIFO MPPLFE VQ JO UIF EBUBCBTF BOE SBOLFE CZ UIFJS GSFRVFODZ� *G OP ੐�HSBNT BSF
GPVOE CFHJOOJOH XJUI UIBU UFSN
 UIF UIJSE UFSN GSPN UIF RVFSZ JT VTFE
 BOE TP PO� 4VॴYFT
BSF UIFO FYUSBDUFE GSPN UIFTF ੐�HSBNT 	J�F� security checks

 XJUI UIFTF TVॴYFT UIFO
BQQFOEFE UP UIF PSJHJOBM RVFSZ QSFॲY
 ZJFMEJOH B 2"$ DBOEJEBUF PG airport security
checks�

	B
 #JOH RVFSZ BVUPTVHHFTUJPOT

	C
 $PMMFDUJPO�CBTFE RVFSZ BVUPDPNQMFUJPO

'JHVSF ���� ঒F SearchX JOUFSGBDF TFBSDI CPY XJUI RVFSZ BVUPDPNQMFUJPO DPNQPOFOU� 0O UIF UPQ UIF DPNQPOFOU
JT QPQVMBUFE XJUI #JOH BVUPTVHHFTUJPOT BOE PO UIF CP਄PN JT QPQVMBUFE XJUI DPMMFDUJPO�CBTFE RVFSZ BVUPDPN�
QMFUJPO�

� 4FBSDI 3FTVMUT BSF QSFTFOUFE PO UIF TFBSDI SFTVMU QBHF 	4&31
 BT UFO CMVF MJOLT
 FBDI
SFTVMU DPNQMFUF XJUI UJUMF
 VSM
 BOE TOJQQFU� &BDI SFTVMU DBO FJUIFS CF TBWFE CZ DMJDLJOH
� 	XIJDI UIFO BQQFBST JO � 

 PS IJEEFO GSPN GVUVSF 4&31T CZ DMJDLJOH d� $MJDLJOH PO
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B EPDVNFOU UJUMF XJMM TIPX UIF GVMM EPDVNFOU XJUIJO UIF JOUFSGBDF BOE PQFO B EPDVNFOU
WJFXFS� 0QUJPOBMMZ
 EPDVNFOU NFUBEBUB NBZ CF QSFTFOUFE CFMPX FBDI 4&31 FOUSZ UP QSP�
WJEF JOGPSNBUJPO BCPVU DPMMBCPSBUPSTۘ BDUJWJUJFT PO UIF EPDVNFOU 	F�H�
 OVNCFS PG WJFXT

BOOPUBUJPOT
 SBUJOHT
� ঒JT BMMPXT VTFST UP RVJDLMZ JEFOUJGZ EPDVNFOUT UIBU BSF DPOTJEFSFE
SFMFWBOU CZ UIFJS HSPVQ� ঒F JOGPSNBUJPO JT QSFTFOUFE VTJOH B OVNCFS PG TJNQMF JDPOT�
� 4FBSDI 3FTVMUT 1BHJOBUJPO BSF QSFTFOUFE PO UIF CP਄PN PG UIF 4&31 BT WF࠺ CV࡚POT�
8F SFNPWFE UIF BCJMJUZ UP KVNQ UP UIF MBTU SFTVMU BT UIJT NBZ JODSFBTF UIF XPSLMPBE PG UIF
SFUSJFWBM QSPWJEFS�
� 3FDFOU �VFSJFTࢨ ঒JT GFBUVSF IBT CFFO JNQMFNFOUFE JO BMM QSJPS TZTUFNT� JU QSPWJEFT
BXBSFOFTT PG DPMMBCPSBUPSTۘ TFBSDI BDUJWJUJFT
 BMMPXJOH VTFST UP BWPJE EVQMJDBUJPO PG FॱPSU
BOE CF JOTQJSFE CZ UIFJS DPMMBCPSBUPSTۘ DIPJDF PG LFZXPSET <���>� *UT JNQMFNFOUBUJPO JT
TJNJMBS BDSPTT QSJPS TZTUFNT� BT B MJTU PG RVFSJFT UIBU DBO CF DMJDLFE PO UP JNNFEJBUFMZ
PQFO SFTVMUT GPS UIBU RVFSZ� SearchX QSPWJEFT B TDSPMMBCMF MJTU PG SFDFOU RVFSJFT JO UIF
TJEFCBS PSEFSFE CZ UJNF UIF RVFSZ XBT JTTVFE�
� 4BWFE%PDVNFOUT� "QBSU GSPN GVODUJPOJOH BT BNFBOT UP TBWFE EPDVNFOUT GPS MBUFS SF�
WJTJUT
 TBWJOH B EPDVNFOU BMTP QSPNPUFT UIF TIPSUMJTUJOH TUSBUFHZ XIJDI JOWPMWFT DVSBUJOH B
TIBSFE MJTU PG QPUFOUJBM EPDVNFOUT <��>� (JWFO UIF DFOUSBM SPMF PG TIBSFE TBWFE EPDVNFOUT
JO $4& SFTFBSDI
 XF XBOUFE UP NBLF JU NPSF BDDFTTJCMF� ঒FSFGPSF XF JNQMFNFOUFE UIF
TBWF CV਄PO EJSFDUMZ OFYU UP FBDI TFBSDI SFTVMU� 'VSUIFSNPSF
 UIF MJTU PG TBWFE EPDVNFOUT
JT BMXBZT WJTJCMF JO UIF TJEFCBS UP QSPNPUF BXBSFOFTT PG DPMMBCPSBUPSTۘ BDUJPOT� JU JT TPSUFE
CZ UJNF
 UIF NPTU SFDFOUMZ TBWFE EPDVNFOUT BQQFBS BU UIF UPQ� *O BEEJUJPO
 VTFST CFOFॲU JO
UIF TFOTF�NBLJOH QSPDFTT XIFO HJWFO UIF PQUJPO UP NBOBHF BOE SFBSSBOHF UIFJS TBWFE EPD�
VNFOUT <��>� ঒FSFGPSF SearchX BMTP JNQMFNFOUT QJOOFE�TUBSSFE TBWFE EPDVNFOUT XIJDI
NBLFT UIF EPDVNFOU BQQFBS ॲSTU JO UIF TBWFE EPDVNFOUT MJTU�
� (SPVQ $IBU� &WFO UIPVHI LOPXMFEHF TIBSJOH JT BMSFBEZ GBDJMJUBUFE UISPVHI NPSF
TQFDJBMJTFE NFEJBUJPO GFBUVSFT
 EJSFDU DPNNVOJDBUJPO JT OFDFTTBSZ GPS DPPSEJOBUJPO BOE
EJTDVTTJPOT� 8F PQUFE GPS B GBNJMJBS QPQ�VQ EFTJHO XIFSF UIF DIBU XJOEPX JT BMXBZT WJTJ�
CMF JO UIF JOUFSGBDF CVU DBO CFNJOJNJTFE XIFO OPU JO VTF 	UP BWPJE DMV਄FSJOH UIF JOUFSGBDF
�
6Q UP SearchXۘT WFSTJPO 7�
 XF JODMVEFE HSPVQ DIBU VTJOH Converse.jsy۾ XIJDI QSPWJEFT
B SPCVTU DIBU XJOEPX PVU PG UIF CPY� " EPXOTJEF PG Converse.js JT UIBU XF DPVME OPU
IBWF EJSFDU BDDFTT UP UIF JOUFSOBMT
 NBLJOH JU EJॴDVMU UP FYUFOE 	F�H�
 XF BSF OPU BCMF UP
BTTJHO VTFSOBNFT BVUPNBUJDBMMZ
� ঒VT
 JO WFSTJPO 7�
 XF EFWFMPQFE PVS JNQMFNFOUBUJPO
SearchX-chat yy
 XIJDI QSPWJEF B MJHIUXFJHIU DIBU ReactJS DPNQPOFOU
 XIJDI DBO CF FBT�
JMZ QMVHHFE JO BOE DPOOFDU UP B SearchX CBDLFOE DIBU GVODUJPOBMJUZ VTJOH 8FCTPDLFUT UP
TFOE BOE SFDFJWF NFTTBHFT JOTUBOUMZ� 8F DIPTF UIJT PQUJPO BT XF XBOU UIF DIBU JOUFSGBDF
UP FNQMPZ BOPOZNJTFE VTFS JDPOT BT EFUBJMFE JO DPNQPOFOU � � 'JHVSF ��� TIPXT B TJEF�
CZ�TJEF FYBNQMF PG UIF UXP DIBU WFSTJPOT� /PUJDF UIBU JO PVS JNQMFNFOUBUJPO
 XF PQUFE UP
SFNPWF UIF OBNFT PG UIF DPMMBCPSBUPST BT B NFBOT UP NBLF UIFN BOPOZNPVT BOE OFVUSBM�
� 6TFS 4UBUVT #BS BOE 6TFSTڷ *EFOUJ࢔DBUJPO� 6Q UP SearchXۘT WFSTJPO 7�
 XF DPMPVS
DPEFE FMFNFOUT PG UIF JOUFSGBDF UIBU BSF BTTPDJBUFE XJUI B QBSUJDVMBS DPMMBCPSBUPSۘT BDUJPOT
	TVDI BT RVFSZJOH BOE TBWJOH EPDVNFOUT
� ঒JT BMMPXT VTFST XJUIJO UIF HSPVQ UP EJॱFSFO�

y۾https://conversejs.org/
yyhttps://github.com/searchx-framework/searchx-chat

https://conversejs.org/
https://github.com/searchx-framework/searchx-chat
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	B
 Converse.js HSPVQ DIBU JOUFSGBDF 	C
 0VS HSPVQ DIBU JOUFSGBDF

'JHVSF ���� ঒F SearchX DIBU DPNQPOFOU� 0O UIF MF঍ UIF DPNQPOFOU JNQMFNFOUFE Converse.js DPMPVS DPEFE
BOE PO UIF SJHIU XJUI PVS PXO JNQMFNFOUBUJPO�

UJBUF CFUXFFO UIF BDUJWJUJFT BOE DPOUSJCVUJPOT PG FBDI JOEJWJEVBM DPMMBCPSBUPS� ঒F DPMPVST
BSF HFOFSBUFE SBOEPNMZ� )PXFWFS
 GSPN WFSTJPO 7�
 XF DIPTF UP JNQMFNFOU B DPMPVSFE
*EFOUJDPO UP QSPWJEF B NFBOT GPS JEFOUJGZJOH XIP EJE XIBU VTJOH BO BQQSPBDI P঍FO FN�
QMPZFE CZ DPOUFNQPSBSZ XFCTJUFT PॱFSJOH DPMMBCPSBUJWF GVODUJPOBMJUJFT 	TVDI BT (JU)VC

PS (PPHMFڞT DPMMBCPSBUJWF PॴDF UPPMT
 XIJDI VTF BOPOZNPVT BOJNBMT
� ঒FTF JDPOT XFSF
QSFTFOU JO UIF TUBUVT CBS 	 � 
� *G B VTFS IPWFST PWFS FBDI JDPO
 B QPQVQ XJUI UIF VTFS
OBNFT PS BOPOZNJ[FE *%T JT TIPXO� "MTP
 VTFS JDPOT BSF QMBDFE OFYU UP UIF RVFSJFT JTTVFE
CZ B HJWFO VTFS JO � 
 XJUI UIF TBNF QSJODJQMF FNQMPZFE JO DPNQPOFOU � � 'JHVSF ���
TIPXT B DPNQBSJTPO BNPOH UIF UXP WFSTJPOT� ঒FTF JDPOT BSF BMTP QSFTFOU PO UIF DIBU
JOUFSGBDF � � ঒F JODMVTJPO PG UIJT GFBUVSF QFSNJUT VTFST UP JEFOUJGZ UIFJS DPMMBCPSBUPST JO
BO BOPOZNJ[FE GBTIJPO
 JOTUFBE PG VTJOH UIFJS PXO OBNFTۓXIJDI DPVME JOUSPEVDF CJBTFT
	F�H�
 UISPVHI HFOEFS JEFOUJॲDBUJPO
 OBUJPOBMJUZ
�
� 5JNFE 4FTTJPO� " DPVOUEPXO UJNFS JT QSFTFOU BU UIF UPQ�SJHIU PG UIF JOUFSGBDF

DPVOUJOH EPXO UP ����� ঒F DPVOUEPXO DMPDL JT TZODISPOJTFE BDSPTT QBSUJDJQBOUTۘ TZTUFNT�
� 5BTL #BS� ঒F UBTL PVUMJOF JT QSPWJEFE GPS QBSUJDJQBOUT UP FYBNJOF XIFOFWFS UIFZ XJTI
EVSJOH UIF $4& UBTL�
4ZTUFN .FEJBUJPO� "T TUBUFE CFGPSF
 SearchX EPFT OPU JNQMFNFOU B TQFDJॲD GPSN PG
TZTUFN NFEJBUJPO
 CVU GBDJMJUBUFT TVDI BO JNQMFNFOUBUJPO JG OFFEFE� *O 4FDUJPO ��� XF
PVUMJOFE UIBU TZTUFN NFEJBUJPO JT VTVBMMZ QFSGPSNFE JO UIF GPSN PG NPEJॲDBUJPOT UP UIF
SFUSJFWFE MJTU PG SFTVMUT 	J�F�
 SF�SBOLJOH
� 8F IBWF EFTJHOFE UIF SFUSJFWBM TFSWJDF JO UIF
CBDL�FOE UP BMTP DPOUBJO B SFHVMBUPS MBZFS UIBU FOBCMFT VT UP BEKVTU UIF 4&31 TFOU UP FBDI

http://identicon.net/
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	B
 $PMPVS DPEF GPS FBDI VTFS 	C
 6TFS JDPOT

'JHVSF ���� ঒F SearchX DPMMBCPSBUJWF DPNQPOFOUT PG SFDFOU RVFSJFT BOE TBWFE EPDVNFOUT� 0O UIF MF঍ UIF DPN�
QPOFOUT VTF UIF PXO TUZMF XJUI DPMPVS DPEFE BOE PO UIF SJHIU XJUI VTFS JDPOT HFOFSBUFE XJUI Identicon.js�

DPMMBCPSBUPS CBTFE PO UIF BDUJPOT PG UIF HSPVQۘT NFNCFST�
঒F SFHVMBUPS MBZFS DPMMFDUT UIF OFDFTTBSZ JOQVU EBUB GPS TZTUFN NFEJBUJPO CZ GFUDIJOH

BOE BHHSFHBUJOH JU GSPN UIF .POHP%# EBUBCBTF� 0OF FYBNQMF PG TVDI EBUB JT UIF DVSSFOU
DPMMFDUJPO PG TBWFE EPDVNFOUT BOE VQ�WPUFE SFTVMUT GPS UIF FOUJSF HSPVQ
 XIJDI DBO CF VTFE
BT JOQVU GPS SFMFWBODF GFFECBDL� ঒F JOQVU EBUB DBO CF TFOU UP UIF TFBSDI QSPWJEFS JO PSEFS
UP JODPSQPSBUF UIF EBUB JO UIF SFUSJFWBM BMHPSJUIN� ঒JT JT VTFGVM UP JODPSQPSBUF GFBUVSFT
GSPN UIF TFBSDI QSPWJEFS JOUP TZTUFN NFEJBUJPO� 'PS FYBNQMF
 *OESJ TVQQPSUT SFMFWBODF
GFFECBDL CZ TFOEJOH JU B TFU PG SFTVMUT� ঒F JOQVU EBUB DBO BMTP CF VTFE EJSFDUMZ JO UIF
SFHVMBUPS UP SF�SBOL PS ॲMUFS UIF MJTU PG SFTVMUT� ঒JT PQUJPO DBO CF VTFE GPS EJTUSJCVUJPO PG
MBCPVS CZ ॲMUFSJOH UIF EPDVNFOUT UIBU BSF BTTJHOFE UP FBDI VTFS BDDPSEJOH UP B EJTUSJCVUJPO
DSJUFSJPO� 'JHVSF ��� TIPXT BO FYBNQMF PG SearchX XJUI EJWJTJPO PG MBCPVS CZ UIF )JEJOH
4BWFE 3FTVMUT CV਄POT �� 
 XIJDI XBT JNQMFNFOUFE JO WFSTJPO 7�� 0ODF B VTFS TBWFT B
EPDVNFOU
 GPS UIF OFYU RVFSZ
 DPMMBCPSBUPST TBWFE TFBSDI SFTVMUT BSF BVUPNBUJDBMMZ IJEEFO�
%PDVNFOU 7JFXFS� 8IFO UIF VTFS DMJDLT PO B EPDVNFOU MJOL 	WJB � PS � 

 UIF EPDV�
NFOU WJFXFS JT TIPXO� *O 'JHVSF ��� XF TIPX UIF EPDVNFOU WJFXFS XJUI UIF GPMMPXJOH
DPNQPOFOUT�

�� %PDVNFOU 3BUJOH� %PDVNFOU SBUJOH JT NBJOMZ DPOTJEFSFE BT ॲOF�HSBJOFE TPVSDF PG
JOGPSNBUJPO GPS SFMFWBODF GFFECBDL� 5P BWPJE DMV਄FSJOH PG UIF 4&31
 XF QSFTFOU UIF SBUJOH
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'JHVSF ���� ঒F SearchX JOUFSGBDF XJUI IJEJOH PG TBWFE SFTVMUT
 BOE UBTL CBS XJUI UIF MBUFTU TUZMF VTJOH Indri
TFBSDI SFTVMUT 	53&$ "26"*/5 DPMMFDUJPO
� /PUF UIBU UIF DIBU JOUFSGBDF CV਄PO
 DMJDL PO JU BOE JU SFWFBM UIF DIBU
DPNQPOFOU�

CV਄POT OPU PO UIF 4&31
 CVU JOTJEF UIF EPDVNFOU WJFXFS� UIF BEEFE CFOFॲU JT UIBU VTFST
DBO POMZ SBUF PODF UIFZ IBWF TFFO UIF EPDVNFOU� %PDVNFOU SBUJOH JT JNQMFNFOUFE BT B
MJLF�EJTMJLF CV਄PO UP MFWFSBHF VTFSTۘ GBNJMJBSJUZ XJUI UIJT UZQF PG JOUFSBDUJPO�

�� %PDVNFOU "OOPUBUJPO� 6OMJLF FYJTUJOH TZTUFNT
 XF JNQMFNFOUFE BOOPUBUJPOT BT B
NFTTBHF UISFBE TJNJMBS UP DIBU JOUFSGBDFT� ঒JT TFUVQ IJHIMJHIUT UIF CJEJSFDUJPOBM OBUVSF
PG UIF BOOPUBUJPO QSPDFTT
 QSPNPUJOH TFOTF�NBLJOH UISPVHI UIF FYDIBOHF PG PQJOJPOT�
঒F BOOPUBUJPO JOUFSGBDF JT QSFTFOUFE JOTJEF UIF EPDVNFOU WJFXFS
 EJSFDUMZ OFYU UP UIF
EPDVNFOU UP NBLF BEEJOH OFX BOOPUBUJPOT B RVJDL QSPDFTT�

-BTUMZ
 JO UIF NPTU SFDFOU WFSTJPO PG SearchX
 WFSTJPO 7�
 XF FYUFOEFE SearchX XJUI
&�DPNNFSDF GFBUVSFT XJUI UIF GPMMPXJOH DPNQPOFOUT BT TIPXO JO 'JHVSF ����

�� 4FBSDI 'JMUFST� 8F QSPWJEF VTFST XJUI UIF BCJMJUZ UP ॲMUFS CZ TUPSF EFQBSUNFOU 	F�H�

&MFDUSPOJDT
 ,JUDIFO
 BOE )PNF

 BWFSBHF DVTUPNFS SBUJOH
 CSBOE
 BOE QSJDF� 0ODF TPNF�
POF DMJDLT JO POF PG UIF ॲMUFST
 UIF TFSWFS SFUVSOT ॲMUFSFE TFBSDI SFTVMUT� " SFTFU CV਄PO JT
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'JHVSF ���� %PDVNFOU WJFXFS

JNQMFNFOUFE UP SFNPWF BMM DVSSFOUMZ FOBCMFE ॲMUFST GPS UIF JTTVFE RVFSZ� 4FBSDI ॲMUFST BSF
OPU BWBJMBCMF JO TUBOEBSE TFBSDI� 0OF NVTU JNQMFNFOU POF GPS FBDI EBUB DPMMFDUJPO BOE
BEBQU UIF TFBSDI ॲMUFST�

�� 1SPEVDU 4&31� 1SPEVDU TFBSDI SFTVMUT BSF QSFTFOUFE PO UIF 4&31 BT �� DBSET 	UISFF
QFS SPX
� DPNQMFUF XJUI UIF NBJO QSPEVDU JNBHF
 QSPEVDU UJUMF
 BWFSBHF SBUJOH
 OVNCFS PG
SFWJFXT
 BOE QSPEVDU QSJDF� 1BHJOBUJPO JT BMTP QSFTFOU
 XJUI MJOLT QSPWJEFE BU UIF CP਄PN
PG UIF SFTVMUT 	OPU TIPXO JO 'JHVSF ���� SFTVMUT IBWF CFFO DSPQQFE UP TBWF TQBDF
�

�� 1SPEVDU $BSE 3FTVMU� 'PS FBDI SFTVMU
 VTFST DBO TBWF UIF JUFN CZ DMJDLJOH UIF� JDPO�
8F DIPTF GPS B � JDPO BT UIJT JT NPSF DPOUFNQPSBSZ JO F�DPNNFSDF JOUFSGBDFT� *G VTFST
XJTI UP UBLF BO JUFN GPSXBSE
 UIFZ DBO DMJDL UIF ~ JDPO�

�� "MFSUT� *O DBTF B TIBSFE OBWJHBUJPO NFDIBOJTN JT FOBCMFE 	TFF $IBQUFS � GPS NPSF
EFUBJMT

 XIFO BOPUIFS VTFS JTTVFT B OFX RVFSZ
 DIBOHFT WFSUJDBMT PS ॲMUFST SFTVMUT
 UIJT
QPQVQ CPYXJMM BQQFBS UPXBSO UIF PUIFS HSPVQNFNCFST� "঍FS UISFF TFDPOET
 UIF JOUFSGBDF
XJMM CF VQEBUFE UP SFॳFDU UIF OFX TFU PG 	ॲMUFSFE
 SFTVMUT�

�� 4FBSDI 'BDFUT� 4JNJMBSMZ UP TFBSDI WFSUJDBMT
 VTFST DBO TFMFDU GSPN EJॱFSFOU GBDFUT PS
DBUFHPSJFT PG JUFNT QFSUBJOJOH UP SFTVMUT QSFTFOUFE UP UIFN�

�� � 5BTL 0VUMJOF #VUUPO� 5P BMMPX NPSF TQBDF GPS UIF QSPEVDU DBSET
 B UBTL PVUMJOF
CV਄PO JT QSPWJEFE GPS VTFST UP TIPX UIF UBTL XIFOFWFS UIFZ XJTI UP WJFX JU�

�� 4BWFE *UFNT 8F NPEJॲFE UIF 4BWFE %PDVNFOUT XJEHFU
 UP FOBCMF B ~ CV਄PO� ঒F
TBWFE JUFNT DPNQPOFOU MJTUT FBDI PG UIF JUFNT UIBU XFSF TBWFE CZ UIF VTFST� TFF �� �
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�� 4IPQQJOH #BTLFU� ঒JT DPNQPOFOU MJTUT UIF JUFNT UIBU VTFST IBWF EFDJEFE UP UBLF
GPSXBSE JO UIFJS TIPQQJOH�

����� &NQPXFSJOH 3FTFBSDI
8F OPX FMBCPSBUF PO IPX SearchX XBT EFTJHOFE BT B UPPM GPS SFTFBSDI�

"WBJMBCJMJUZ BOE "DDFTTJCJMJUZ� SearchX JT PQFO�TPVSDFE GPS VTF BOE EFWFMPQNFOU CZ
PUIFS SFTFBSDIFST� 8F JUFSBUFE PO UIF JOTUBMMBUJPO QSPDFTT B OVNCFS PG UJNFT UP NBLF JU
TJNQMF BOE FॱFDUJWF� 8F QSPWJEF UISFF FYBNQMF JNQMFNFOUBUJPOT PG EJॱFSFOU FYQFSJNFOUBM
TFUVQT 	TZODISPOPVT $4&
 BTZODISPOPVT $4&
 TJOHMF�VTFS TFBSDI
 UP CF FYQBOEFE VQPO�
8F BMTP QVU TJHOJॲDBOU FॱPSU JOUP FYUFOTJWFMZ EPDVNFOUJOH IPX SFTFBSDIFST DBO NPEJGZ
UIF TZTUFN 	F�H�
 CZ BEEJOH OFX 6* GFBUVSFT
 PS CZ DIBOHJOH UIF SFUSJFWBM TZTUFN JO UIF
CBDL�FOE

 BOE UIJT IBT IFMQFE PUIFS SFTFBSDIFST UP UBLF VQ SearchX GPS UIFJS SFTFBSDI <��

���
 ���
 ���>�

4UVEZ $SFBUJPO� $VSSFOUMZ
 NPEJGZJOH UIF TZTUFN SFRVJSFT QSPHSBNNJOH LOPXMFEHF BT
XF EP OPU QSPWJEF B HSBQIJDBM JOUFSGBDF UP DSFBUF VTFS TUVEJFT ZFU� )PXFWFS
 XF IBWF DSF�
BUFE SFVTBCMF JNQMFNFOUBUJPOT PG DPNNPO DPNQPOFOUT JO UIF FYQFSJNFOUBM TFUVQ� RVFT�
UJPOOBJSFT BOE UIF TFBSDI TFTTJPO� ঒F RVFTUJPOOBJSFT BSF JNQMFNFOUFE VTJOH SurveyJSyr

XIJDI BMMPXT EFॲOJOH RVFTUJPOOBJSFT EJSFDUMZ VTJOH +40/� 8F IBWF DSFBUFE B 3FBDU DPN�
QPOFOU UIBU BCTUSBDUT PWFS SurveyJS
 BEEJOH MPHHJOH GFBUVSFT BOE ॳPX DPOUSPM� 8F BMTP EJE
UIF TBNF GPS UIF TFBSDI TFTTJPO
 XIJDI BCTUSBDUT PWFS UIF TFBSDI JOUFSGBDF
 BEEJOH TFTTJPO�
SFMBUFE MPHT
 ॳPX DPOUSPM
 BOE B UBTL CBS UP EFTDSJCJOH UIF TFBSDI UBTL� 8F GPVOE UIJT UP
TJNQMJGZ UIF DSFBUJPO PG OFX VTFS TUVEJFT
 TJODF JU UBLFT BXBZ NVDI PG UIF CPJMFSQMBUF DPEF
OFFEFE JO DPOॲHVSJOH UIF FYQFSJNFOUBM QSPDFEVSF�

%BUB $PMMFDUJPO� " SFRVJSFNFOU GPS B $4& VTFS TUVEZ JT UIF DPMMFDUJPO PG VTFS BDUJWJUZ MPHT�
*O SearchX
 XF IBWF BEEFE MPHHJOH UP BMM JOUFSBDUJWF DPNQPOFOUT PG UIF TZTUFN TP UIBU JU
SFDPSET XIFO B VTFS IPWFST PWFS PS EJSFDUMZ JOUFSBDUT XJUI B DPNQPOFOU 	F�H�
 DMJDLJOH

RVFSZJOH
 PQFOJOH B EPDVNFOU
� 8F BMTP MPH TFTTJPO SFMBUFE EBUB 	F�H�
 TUBSUJOH�ॲOJTIJOH
UIF TFBSDI TFTTJPO
 TVCNJ਄JOH B RVFTUJPOOBJSF
 BOE JOUFSBDUJPOT XJUI UIF CSPXTFS 	F�H�

DIBOHJOH UBCT

 XIJDI IFMQT VOEFSTUBOEJOH BMM BDUJPOT FYFDVUFE CZ B VTFS� "MM MPHT BSF
DBQUVSFE EJSFDUMZ CZ UIF JOUFSGBDF XJUIPVU UIF OFFE GPS UIJSE QBSUZ QMVHJOT JOTUBMMFE CZ
UIF VTFS� "MM MPHT BSF EFॲOFE BOE JNQMFNFOUFE JO UIF GSPOU�FOE
 XIJMF UIF CBDL�FOE POMZ
IBOEMFT TUPSBHF PG MPHT
 NBLJOH JU FBTZ UP NPEJGZ UIF MPHT PS DSFBUF BEEJUJPOBM MPHT�

*OUFSGBDF (VJEF� 1SJPS XPSLT SFQPSU UIBU TPNF GFBUVSFT PG UIFJS TZTUFNXFSF OPU FYQMPSFE
NVDI CZ VTFST CFDBVTF UIFZ EP OPU LOPX PS VOEFSTUBOE JU <��
 ���>� 8F TPMWF UIJT JTTVF
CZ BEEJOH B HVJEFE JOUFSGBDF XBML�UISPVHI PG UIF JOUFSGBDF 	CVJMU VTJOH Intro.jsys
 XIJDI
FYQMBJOT TUFQ�CZ�TUFQ XIBU FBDI GFBUVSF JT NFBOU UP EP� 'JHVSF ���� TIPXT POF TUFQ FYBN�
QMF PG UIF JOUFSBDUJWF HVJEF� ঒JT JOUFSGBDF HVJEF JT MBVODIFE XIFO B VTFS ॲSTU TUBSUT UIF
TFBSDI TFTTJPO
 FOTVSJOH UIBU UIFZ BSF BXBSF PG UIF GFBUVSFT XF XBOU UIFN UP VTF
 CFGPSF
NPWJOH PO UP UIF TFBSDI UBTL�

yrhttps://surveyjs.io/
yshttps://introjs.com/

https://surveyjs.io/
https://introjs.com/
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JOUFSGBDFDPN
QPOFOUT�



��� 4ZTUFN %FTJHO

�

��

'JHVSF ����� ঒F SearchX JOUFSBDUJWF JOUSPEVDUJPO HVJEF QPXFSFE CZ Intro.js

����� 3FUSJFWBM 1SPWJEFST BOE %BUB $PMMFDUJPOT
/PX XF EFTDSJCF UXP SFUSJFWBM QSPWJEFST
 Indri BOE Elasticsearch
 UIF DPMMFDUJPOT XF
VTF
 BOE IPX XF JOEFY BOE SFUSJFWF UIF SFTVMUT GPS UIFTF DPMMFDUJPOT�

*OESJ
঒F *3 ॲFME JT BJEFE CZ OVNFSPVT FॴDJFOU TFBSDI FOHJOF JNQMFNFOUBUJPOT
 BJNFE BU SF�
TFBSDI BOE JOEVTUSZ
 TVDI BT Indri <���>
 Luceney܀
 Terrier <���> BOE Anserini <���>� *O
UIJT UIFTJT
 XF NBLF Indri BDDFTTJCMF UP UIF NPEFSO XFC TUBDL� .BOZ NPEFSO XFC BQQMJ�
DBUJPOT BOE GSBNFXPSLT NBLF VTF PG Node.js� " TJHOJॲDBOU BEWBOUBHF PG UIJT GSBNFXPSL
JT UIF TJOHMF QSPHSBNNJOH MBOHVBHF PO UIF DMJFOU BOE TFSWFS�TJEF 	+BWB4DSJQU

 XIJDI TJN�
QMJॲFT EFWFMPQNFOU� JO BEEJUJPO
 Node.js JT IJHIMZ TDBMBCMF <���>� *O PSEFS UP EFTJHO BOE
FWBMVBUF XFC TFBSDI JOUFSGBDFT
 B CBDLFOE
 JNQMFNFOUFE JO Node.js
 SFRVJSFT BDDFTT UP B
TFBSDI TZTUFN� 0OF PQUJPO JT UP DBMM Indri WJB TZTUFN DBMMT� )PXFWFS
 UIF EJTBEWBOUBHF PG
TZTUFN DBMMT WJB TIFMM DPNNBOET JT UIF FYUSB MBZFS PG DPNNVOJDBUJPO XJUI UIF PQFSBUJOH
TZTUFN�

8F EFTJHO BO BMUFSOBUJWF
 node-indri
 B Node.jsNPEVMF JNQMFNFOUFE XJUI BO FBTZ�UP�
VTF "1*� *U QSPWJEFT BDDFTT UP CBTJD Indri GVODUJPOBMJUJFT TVDI BT TFBSDIXJUI SFMFWBODF GFFE�
CBDL BOE EPDVNFOU TDPSJOH� *NQPSUBOUMZ
 node-indri JT JNQMFNFOUFE JO B OPO�CMPDLJOH
NBOOFS� node-indriۘT EFWFMPQNFOU TUBSUFE XJUI UIF OFFE UP NBLF IndriۘT TUBUF�PG�UIF�

y܀http://lucene.apache.org/

http://lucene.apache.org/


�

�� � 4FBSDI9 'SBNFXPSL� &NQPXFSJOH $PMMBCPSBUJWF 4FBSDI 3FTFBSDI

BSU SFMFWBODF GFFECBDL NPEFMT BDDFTTJCMF UP TUVEFOUT
 UIBU 	J
 UFOE UP IBWF MJ਄MF FYQFSJFODF
XJUI $��
 CVU BSF GBNJMJBS XJUI NPEFSO XFC QSPHSBNNJOH QBSBEJHNT BOE 	JJ
 BSF OPU *3
FYQFSUT BOE UIVT TUSVHHMF UP NBLF TFOTF PG IndriۘT JOUFSOBMT�

*O 5BCMF ���
 XF MJTU UIF BSHVNFOUT PG node-indriۘT UISFF DMBTTFT� &BDI DMBTT IBT BU NPTU
UXP NFUIPET XJUI BSHVNFOUT UIBU EFQFOE PO UIF GVODUJPOBMJUJFT FYQPTFE GSPN Indri� ঒F
MBTU BSHVNFOU JT B DBMMCBDL GVODUJPO JNQMFNFOUJOH UIF FSSPS�ॲSTU QB਄FSO� *O UIJT NBOOFS

node-indri JT BO BTZODISPOPVTNPEVMF
 XJUINPTU PG UIFTF GVODUJPOT BTTFTTJOH MPXFS�MFWFM
TZTUFN GVODUJPOBMJUJFT UISPVHI libuvl� ঒JT JO UVSO NFBOT UIBU UIF NFUIPET BSF FYFDVUFE
JO Node.jsۘ UISFBE QPPM
 NBLJOH node-indri OBUVSBMMZ QBSBMMFM�

5BCMF ���� 0WFSWJFX PG UIF BSHVNFOUT OFDFTTBSZ GPS node-indriۘT NFUIPE DBMMT� 0VS "1* JT TJNQMF BOE JODMVEFT
POMZ POF NFUIPE QFS DMBTT� ঒F MBTU BSHVNFOU JT BMXBZT B DBMMCBDL UIBU JT FYFDVUFE XIFO UIF EBUB IBT CFFO
SFUSJFWFE� 6OEFSMJOFE BSF UIF SFRVJSFE QBSBNFUFST�

Searcher.search Reader.getDocument Scorer.scoreDocuments Scorer.retrieveTopKScores

RVFSZ
 QBHF
 SFTVMUT�QFS�
QBHF
 GFFECBDL�EPDT

DBMMCBDL

EPDJE
 DBMMCBDL RVFSZ
 EPDT
 DBMMCBDL RVFSZ
 OVNCFS�PG�SFTVMUT

DBMMCBDL

঒F NPEFMTۘ IZQFSQBSBNFUFS TF਄JOHT 	F�H�
 ಀ JO UIF DBTF PG MBOHVBHF NPEF MJOH XJUI
%JSJDIMFU TNPPUIJOH
 BSF NBOVBMMZ TFU WJB B DPOॲHVSBUJPO ॲMF� 8F OPX EJTDVTT UIF HPBM PG
FBDI PG UIF UISFF DMBTTFT node-indri NBLFT BWBJMBCMF UP JUT VTFST JO UVSO�

Searcher ঒JT DMBTT FYQPTFT UIF GVODUJPOBMJUJFT PG IndriۘT QueryEnvironment BOE RMEx-
pander DMBTTFT UISPVHI UIF NFUIPE search XIJDI SFUVSOT B MJTU PG TFBSDI SFTVMUT JO
B QBHJOBUFE NBOOFS� 8IFO B Searcher PCKFDU JT JOTUBOUJBUFE
 JU UBLFT B DPOॲHVSB�
UJPO PCKFDU BT BSHVNFOU 	UIFTF TF਄JOHT JODMVEF UIF SFUSJFWBM NPEFMTۘ IZQFSQBSBNF�
UFST BOE ॳBHT PG UIF UZQF PG EBUB UP SFUVSO
� 8IFO B DBMM UP search() JT NBEF BOE
OP GFFECBDL EPDVNFOUT BSF QSPWJEFE BT BSHVNFOU
 UIF TUBOEBSE RVFSZ MJLFMJIPPE
NPEFM JT FNQMPZFE
 PUIFSXJTF 3.� NPEFM JT <��>� %FQFOEJOH PO UIF DPOॲHVSBUJPO
TF਄JOHT
 UIF SFUVSOFE SFTVMU MJTU NBZ DPOUBJO EPDVNFOU TOJQQFUT 	BT QSPWJEFE CZ
IndriۘT SnippetBuilder

 EPDVNFOU TDPSFT
 EPDVNFOU UFYU BOE PUIFS NFUBEBUB�

Reader ঒JT DMBTT FYQPTFT UIF GVODUJPOBMJUJFT PG BO Indri JOEFY UISPVHI UIF NFUIPE get-
Document JO PSEFS UP SFUVSO B EPDVNFOUۘT NFUB� BOE UFYU EBUB�

Scorer ঒JT DMBTT QSPWJEFT BDDFTT UP UIF SFUSJFWBM TDPSFT PG B MJTU PG EPDVNFOUT WJB UIF
NFUIPE scoreDocuments� *O BEEJUJPO
 JU QSPWJEFT retrieveTopKScores UP SFUSJFWF
UIF TDPSFT BOE EPDVNFOU JET PG UIF UPQ SBOLFE EPDVNFOUT GPS B RVFSZ�

$PMMFDUJPO� 8F VTF UIF 53&$ "26"*/5 DPSQVT GPS UIF FYQFSJNFOUT JO $IBQUFS � BOE
$IBQUFS �� ঒F DPSQVT DPOUBJOT B UPUBM PG �
���
��� EPDVNFOUT 	PS OFXTQBQFS BSUJDMFT
 GSPN
UISFF TFQBSBUF OFXTXJSFT� UIF /FX :PSL 5JNFT 	/:5
� UIF "TTPDJBUFE 1SFTT� BOE 9JOIVB
	9*&
� ঒F BSUJDMFT JODMVEFE XJUIJO UIF DPSQVT XFSF DPMMFDUFE EVSJOH UIF QFSJPE ����������
53&$ "26"*/5 XBT BMTP UIF DPMMFDUJPO PG DIPJDF JO UIF 53&$ ���� 3PCVTU USBDL <���>�

8F DSFBUF B 53&$"26"*/5 JOEFY VTJOH UIF DPSQVT XJUI TUPQXPSE SFNPWBM XJUI *OESJ
TUPQXPSET
 BOE B ,SPWFU[ TUFNNFS BQQMJFE� ঒F *OESJ SFUSJFWBM TZTUFN XBT VTFE� #FGPSF
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5BCMF ���� %BUB $PMMFDUJPO TUBUJTUJDT JODMVEJOH UIF ॲMUFSFE QSPEVDUT DPOTJEFSFE JO UIJT XPSL�

1SPEVDU %FQBSU�
NFOU

6TFE JO UIJT UIFTJT 1SPWJEFE JO <��>

&MFDUSPOJDT ���
��� ���
���
)PNF BOE ,JUDIFO ���
��� ���
���
#FBVUZ ���
��� ���
���
0ॴDF 1SPEVDUT ���
��� ���
���
4QPSUT BOE 0VUEPPST ���
��� ���
���
5PZT BOE (BNFT ���
��� ���
���
"MM EFQBSUNFOUT �
���
��� �
���
���

JOEFYJOH
 B EPDVNFOU XBT DIFDLFE UP TFF XIFUIFS� 	J
 JU IBE B UJUMF� BOE 	JJ
 B EPDVNFOU
XJUI UIF TBNF UJUMF IBE CFFO JOEFYFE QSFWJPVTMZ� ঒FTF DIFDLT XFSF DPOTJEFSFE UP FOTVSF
UIBU BMM TFBSDI SFTVMUT GSPN UIF DPNQMFUFE JOEFY MPPLFE SFBTPOBCMF
 BOE UIBU EVQMJDBUFT
XFSF OPU QSFTFOU
 OPS EPDVNFOUT XJUI Untitled BT UIF EPDVNFOU UJUMF�

'PS 	JJ

 OFBS EVQMJDBUFT XFSF EFUFDUFE VTJOH 4JN)BTI XJUI QBSBNFUFST ੅੎ੑ੆੍੕ � � BOEੇੋ੕੖੄੐੆ੈ � �
 GPMMPXJOH UIF XPSL CZ <��>� *OUVJUJWFMZ
 ੇੋ੕੖੄੐੆ੈ JT UIF CVNCFS PG CJUT UIBU
NBZ EJॱFS JO NBUDIJOH QBJST PG EPDVNFOUT
 BOE ੅੎ੑ੆੍੕
 UIF OVNCFS PG CMPDLT VTFE UIBU
EJWJEF B IBTIFE TUSJOH PG FBDI EPDVNFOU� ঒JT SFUVSOFE B TFU PG EPDVNFOUT KVEHFE CZ UIF
NFUIPE UP CF EVQMJDBUFT
 BOE GSPN UIBU TFU PG EPDVNFOUT
 XF PQUFE UP LFFQ UIF EPDVNFOU
XJUI B SFMFWBOU KVEHFNFOU JO UIF 53&$ ���� 3PCVTU
 XIJMF ESPQQJOH UIF SFNBJOJOH EPDV�
NFOUT� *G NVMUJQMF EPDVNFOUT KVEHFE UP CF SFMFWBOU XFSF SFUVSOFE
 XF SBOEPNMZ DPOTJE�
FSFE B TJOHMF EPDVNFOUۓMFBEJOH UP B SFWJTFE OVNCFS PG SFMFWBOU EPDVNFOUT JO UIF JOEFY
	���� GSPN UIF ���� 	������
 SFMFWBOU EPDVNFOUT XFSF EFFNFE EVQMJDBUFE CZ 4JN)BTI
�
0WFSBMM
 B UPUBM PG ���
��� EPDVNFOUT 	������
 SFNBJOFE PODF UIFTF UXP DMFBOJOH TUFQT
IBE CFFO DPNQMFUFE�

%VSJOH UIF FYQFSJNFOUT
 XF BMTP SFMJFE PO *OESJ GPS TOJQQFU HFOFSBUJPO� ঑VFSZ�CJBTFE
TOJQQFUT XFSF FYUSBDUFE GSPN BTTPDJBUFE EPDVNFOUT GPS QSFTFOUBUJPO XJUIJO FBDI SFOEFSFE
4&31� 'JHVSF ��� TIPXT BO FYBNQMF PG RVFSZ�CJBTFE HFOFSBUFE TOJQQFUT GPS UIF RVFSZ ۛUBY
FWBTJPO JOEJDUFE �ۜ 3FTVMUT XFSF SFUVSOFE VTJOH MBOHVBHF NPEFMMJOH 	-.
 XJUI %JSJDIMFU
TNPPUIJOH <���> XJUI IZQFSQBSBNFUFS ಀ TFU UP �����
&MBTUJDTFBSDI
Elasticsearch JT B EJTUSJCVUFE
 GSFF BOE PQFO TFBSDI BOE BOBMZUJDT FOHJOF CVJMU PO UPQ PG
"QBDIF -VDFOF BOE XBT ॲSTU SFMFBTFE JO ����� Elasticsearch GPS BMM UZQFT PG EBUB
 JODMVE�
JOH UFYUVBM
 OVNFSJDBM
 HFPTQBUJBM
 TUSVDUVSFE
 BOE VOTUSVDUVSFE� *O $IBQUFS �
 XF DSFBUF
BO JOEFY PG BO F�DPNNFSDF DPMMFDUJPO VTJOH Elasticsearch BT PVS SFUSJFWBM QSPWJEFS� 8F
DIPTF Elasticsearch CFDBVTF JU QSPWJEFT UIF GVODUJPOBMJUZ UP UIF TFBSDI ॲMUFST QSFTFOUFE
JO �� �

$PMMFDUJPO� 8F VUJMJTF UIF "NB[PO EBUBTFUT DPMMFDUFE CZ .D"VMFZ FU BM� <��>
 XIJDI IBT
BMTP CFFO XJEFMZ FNQMPZFE JO QSFWJPVT QSPEVDU TFBSDI SFTFBSDI <��
 ��
 ���
 ���
 ���
 ���>�
8F TFMFDUFE TJY EJॱFSFOU QSPEVDU EPNBJOT 	"NB[PO EFQBSUNFOUT
 GPS PVS TUVEZ BT MJTUFE
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JO 5BCMF ���� 8F DIPTF UIFTF DBUFHPSJFT JO PSEFS UP QSPWJEF B EJWFSTF QSPEVDU DBUBMPHVF�
*O BEEJUJPO
 UIFTF DBUFHPSJFT BSF DPNNPO JO UIF QSPEVDU TFBSDI MJUFSBUVSF <��
 ��
 ���
 ���

���>� 8F ॲMUFSFE PVU BOZ QSPEVDU XJUIPVU B UJUMF
 EFTDSJQUJPO
 QSJDF
 PS JNBHF
 BT UIFTF
BSF FTTFOUJBM GPS UIF 6*� *O UPUBM
 �
���
��� QSPEVDUT XFSF JOEFYFE� ���
��� QSPEVDUT XFSF
TLJQQFE� *O BEEJUJPO UP UIF BGPSFNFOUJPOFE QSPEVDU JOGPSNBUJPO
 XF BMTP FYUSBDUFE UIF
QSPEVDUۘT EFQBSUNFOU
 SFWJFXT
 BWFSBHF SBUJOH 	BOE UIVT DPVME TIPX UIF UPQ ॲWF SFWJFXT
JO UIF QSPEVDU WJFXFS
 BT TIPXO BU � JO 'JHVSF ���
� &BDI SFWJFX DPOTJTUT PG B SBUJOH
 UIF
SFWJFX UFYU
 BOE UIF OVNCFS PG WPUFT DBTU GPS UIF SFWJFX CFJOH IFMQGVM�

*OEFYJOH� &BDI QSPEVDU ॲFME JT UPLFOJTFE VTJOH DIBSBDUFS ੐�HSBN UPLFOJTFS 	੏ੋ੐ � �

BOE ੏੄ਗ਼ � ��

 XIJDI ॲSTU CSFBLT UFYU EPXO JOUP XPSET XIFOFWFS JU ॲOET POF PG B MJTU
PG TQFDJॲFE DIBSBDUFST
 UIFO JU QSPEVDFT /�HSBNT PG FBDI XPSE XIFSF UIF TUBSU PG UIF /�
HSBN JT BODIPSFE UP UIF CFHJOOJOH PG UIF XPSE 	F�H�
 F࡞ CFDPNFT 5
 
࡞ 
F࡞� 'VSUIFSNPSF

JO PSEFS UP VTF UIF WBMVFT JO UIF OVNFSJD ॲFMET UP SBOL TFBSDI SFTVMUT
 XF JOEFYFE UIF
ॲFMET BWFSBHF SBUJOH
 UIF OVNCFS PG SFWJFXT
 BOE BWFSBHF TBMFT SBOL BT rank_feature ॲFME
UZQF� ঒JT ॲFME UZQF BMMPXT VT UP TUPSF SFBM WBMVFT GPS MBUFS CF VTFE BT QBSU PG B DVTUPNJTFE
SBOLJOH GVODUJPO
 XIJDI PUIFSXJTF XPVME OPU CF QPTTJCMF�

3FUSJFWBM� 'PS UIJT EBUBTFU
 SFTVMUT XFSF SFUVSOFE VTJOH rank_feature RVFSZ y܁ XJUI
#.�� BT CBTF SFUSJFWBM GVODUJPO XJUI EFGBVMU QBSBNFUFST� 8F FNQMPZFE B NVMUJ�ॲFME SF�
USJFWBM CBTFE PO UIF QSPEVDU UJUMF
 EFTDSJQUJPO
 SFWJFXT
 EFQBSUNFOUT
 BOE CSBOE BT UFYU
ॲFMET
 XIFSF UIF CFTU TDPSF PG BMM UIF ॲFMET JT VTFE� "T XF EJE OPU IBWF B HSPVOE USVUI
EBUBTFU
 XF TFMFDUFE B GFX IZQFSQBSBNFUFST CZ NBOVBMMZ JOTQFDUJOH UIF TFBSDI SFTVMUT SF�
UVSOFE CZ RVFSJFT UIBU JODMVEFE B QSPEVDU UZQF UPHFUIFS XJUI POF B਄SJCVUF 	F�H�
 CMBDL IFBE�
QIPOFT
 XIJUF EFTL
 (FSNBO KFSTFZ
� 'PS ॲFME XFJHIUT
 XF TFU QSPEVDU UJUMF ॲFME XFJHIU
UXP BOE UIF SFTU ॲFME XFJHIU POF� 'PS UIF rank_feature RVFSZ XFJHIUT
 XF TFU XFJHIUT
GPS UIF ॲFMET BWFSBHF SBUJOH
 OVNCFS PG SFWJFXT
 BOE BWFSBHF TBMFT SBOL UP ��
 �
 BOE �

SFTQFDUJWFMZ�

��� $IBMMFOHFT BOE -JNJUBUJPOT
8F OPX EJTDVTT JTTVFT UIBU BSF VTVBMMZ IJEEFO GSPN WJFXۓUIJOHT UIBU EJE OPU HP BT JO�
UFOEFE PS TMPXFE EPXO UIF QSPDFTT�

����� *UFSBUJOH PO UIF &YQFSJNFOUBM 4FUVQ
8F JOJUJBMMZ JNQMFNFOUFE UIF CBTJD WFSTJPO PG SearchX XJUI B QBQFS EFBEMJOF JO NJOE�
঒JT MFE UP B XPSLJOH CVU OPU WFSZ NPEVMBS WFSTJPO PG SearchX
 XIJDI XF SFBMJTFE XIFO
B਄FNQUJOH UP JNQMFNFOU B OVNCFS PG $4& FYQFSJNFOUTۓGPS FBDI FYQFSJNFOU
 NVMUJQMF
ॲMFT JO CPUI UIF GSPOU�FOE BOE CBDL�FOE SFRVJSFE DIBOHFT� 4JODF XF XBOUFE UIF TZTUFN
UP CF SFVTBCMF GPS EJॱFSFOU FYQFSJNFOUT
 XF JOWFTUFE FॱPSU POUP SFGBDUPSJOH UIF DPEF GPS
B NPSF JOUVJUJWF FYQFSJNFOUBM TFUVQ� 8F TUBSUFE ॲYJOH UIJT JO UIF GSPOU�FOE CZ TFQBSBUJOH
PVU BMM DPEF SFMBUFE UP UIF FYQFSJNFOUBM TFUVQ GSPN UIF TFBSDI JOUFSGBDF BOE FODBQTVMBUJOH
UIFN JOUP SFVTBCMF 3FBDU DPNQPOFOUT� 8IJMF UIJT TJNQMJॲFE UIF FYQFSJNFOUBM TFUVQ
 UIF

y܁rank_feature RVFSZ DBMDVMBUFT SFMFWBODF TDPSFT CBTFE PO SBOL GFBUVSF ॲFMET� 4FF NPSF EFUBJMT PO https://www.
elastic.co/guide/en/elasticsearch/reference/7.14/query-dsl-rank-feature-query.html

https://www.elastic.co/guide/en/elasticsearch/reference/7.14/query-dsl-rank-feature-query.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/query-dsl-rank-feature-query.html
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DPNNVOJDBUJPO XJUI UIF CBDL�FOE SFNBJOFE B DPNQMFY JTTVF� 8F OPX MJNJU UIF SFTQPO�
TJCJMJUZ PG UIF CBDL�FOE UP POMZ HSPVQ NBOBHFNFOU BOE TZODISPOJTBUJPO
 BMMPXJOH VT UP
EJSFDUMZ JNQMFNFOU UIF MJNJUFE SBOHF PG GVODUJPOBMJUZ JOTJEF UIF UBTL DPNQPOFOUT� *G XF
XPVME IBWF TQFOU NPSF UJNF PO UIF JOJUJBM EFTJHO
 XF XPVME IBWF TBWFE TVCTUBOUJBM EFWFM�
PQNFOU UJNF
 JUFSBUJOH B OVNCFS PG UJNFT PO UIF BSDIJUFDUVSF BOE UIF JOUFSBDUJPOT BNPOH
UIF DPNQPOFOUT�

����� %FQMPZJOH B $SPXETPVSDFE 4UVEZ
"T BO FॱPSU UP TVQQPSU POMJOF TUVEJFT
 XF BEBQUFE SearchX GPS DSPXE�TPVSDFE TUVEJFT�
%VSJOH B ॲSTU $4& QJMPU PO 'JHVSF&JHIU 	GPSNFSMZ $SPXE'MPXFS

 XF GPVOE DSPXE XPSL�
FST UP OPU CF PWFSMZ NPUJWBUFE UP QSPQFSMZ FYFDVUF PVS BTTJHOFE $4& UBTLT 	NBOZ UBTLT
PO 'JHVSF&JHIU UFOE UP CF TIPSU BOE EP OPU SFRVJSF FMBCPSBUF JOTUSVDUJPOT TVDI BT JNBHF
MBCFMMJOH
� 8F GPVOE UXP XBZT BSPVOE UIJT JTTVF� 	J
 B OFX QMBUGPSN BOE 	JJ
 BDUJWFMZ FO�
DPVSBHJOH DPNQMZJOH CFIBWJPVS� 8F TXJUDIFE UP UIF SFTFBSDI�GPDVTFE 1SPMJॲDy܂ QMBUGPSN
XIJDI XBT TIPXO UP QSPWJEF IJHIFS RVBMJUZ EBUB TPNFUIJOHۓ<���> XF GPVOE UP CF USVF BT
XFMM JO PVS XPSL� 8F BMTP TQFOU TJHOJॲDBOU EFWFMPQNFOU UJNF PO NPOJUPSJOH XPSLFSTۘ BU�
UFOUJWFOFTT BOE BDUJWFMZ LFFQJOH UIFN PO USBDL� 8F MPHHFE CSPXTFS JOUFSBDUJPOT 	DIBOHF
UBCT
 DPOUFYU NFOV
 BOE OPUJॲFE XPSLFST BCPVU UIFJS UBC DIBOHFT JO SFBM�UJNF 	B঍FS ੐ UBC
DIBOHFT B XPSLFS JT OP MPOHFS QBJE
� 8F BMTP BEEFE RVBMJUZ DPOUSPM RVFTUJPOT BOE EJTBCMFE
DPQZ BOE QBTUF PQFSBUJPOT JO UIF RVFTUJPOOBJSFT� $PNQMZJOH CFIBWJPVS JT B DPNNPO JTTVF
JO DSPXETPVSDJOH VTFS TUVEJFT
 FTQFDJBMMZ MPOH VTFS TUVEJFT BT XF DPOEVDU BMPOH UIJT UIFTJT�
" CPEZ PG XPSL PO TVHHFTUJPOT PO IPX UP JOTVSF IJHI RVBMJGZ PG UIF EBUB XBT DPOTVMUFE
EVSJOH UIJT UIFTJT <�>� "MM UIFTF TUFQT JNQSPWFE UIF RVBMJUZ PG EBUB XF DPMMFDUFE
 CVU XFSF
TMPX UP CF JNQMFNFOUFE BT XF EJTDPWFSFE UIFN BT TPMVUJPOT UP XPSLFS DPNQMJBODF JTTVFT
POF CZ POF B঍FS SVOOJOH BOPUIFS 	BOE BOPUIFS
 QJMPU TUVEZ�

����� 4ZODISPOJTJOH $PMMBCPSBUJWF 4FTTJPOT
3VOOJOH B TZODISPOPVT TFBSDI TFTTJPO UISPVHI B DSPXETPVSDJOH QMBUGPSN JT USJDLZ
 TJODF
XPSLFST BSF OPU BWBJMBCMF SJHIU BXBZ
 UIFSFGPSF B UZQF PG ۛXBJUJOH SPPNۜ JT OFFEFE GPS UIF
HSPVQJOH TP UIBU XPSLFST BTTJHOFE UP B TJOHMF HSPVQ TUBSU UIFJS TFBSDI TFTTJPO BU UIF TBNF
UJNF� ঒JT QSPCMFN CFDPNFT QBSUJDVMBSMZ JOUFOTF BT UIF HSPVQ TJ[F JODSFBTFTۓBO FYQFSJ�
NFOU XJUI �� XPSLFST SFRVJSFT �� XPSLFST UP BDDFQU UIF UBTL BU SPVHIMZ UIF TBNF UJNF�
"OPUIFS JTTVF XF FODPVOUFSFE XBT UIBU XPSLFST XFSF EJTDPOOFDUFE GSPN UIF HSPVQJOH
QSPDFTT XIFO UIF QBHF XBT SFGSFTIFE�DMPTFE EVSJOH UIF XBJUJOH QFSJPE
 SFTVMUJOH JO UIF
XPSLFS OPU CFJOH BCMF UP DPOUJOVF UIF TUVEZ� 8F DVSSFOUMZ KVTU XBSO XPSLFST UIBU B਄FNQU
UP SFGSFTI�MFBWF UIF8FC QBHF SVOOJOH SearchX CVU B CF਄FS XBZ UP IBOEMF 	BOE FOUFSUBJO 

XPSLFST JO UIF ۛXBJUJOH SPPNۜ JT OFFEFE UP FOBCMF $4& FYQFSJNFOUT XJUI MBSHF HSPVQ TJ[FT�
"EEJUJPOBMMZ
 XF BMTP BEEFE B 4OBLF HBNF BOE B 5FUSJT HBNF BT FOUFSUBJONFOU GPS HSPVQT
JO UIF ۛXBJUJOH SPPN �ۜ

����� *NQMFNFOUJOH B %PDVNFOU 7JFXFS�
&OTVSJOH UIBU DSPXEXPSLFST SFNBJO XJUIJO SearchX 	BOE PUIFSXJTF SFTDJOE UIF QBZNFOU

JT B HPPE XBZ PG FOTVSJOH DPNQMJBODF
 CVU PG DPVSTF UIJT JEFB CSFBLT EPXO XIFO XF XBOU

y܂https://prolific.ac/

https://prolific.ac/
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UIF XPSLFST UP JOUFSBDU XJUI UIF 4&31 	BOE DMJDL PO MJOLT BOE WJFX EPDVNFOUT JO BOPUIFS
CSPXTFS UBC
� 8F UIVT OFFEFE UP JNQMFNFOU B EPDVNFOU WJFXFS 	BHBJO SFRVJSJOH WBMVBCMF
EFWFMPQNFOU UJNF
 UIBU BMMPXT VTFST UP WJFX UIF EPDVNFOU XJUIJO SearchX� ঒JT JT SBUIFS
TUSBJHIUGPSXBSE GPS TUBUJD SFTPVSDFT TVDI BT UFYU PS JNBHFT
 IPXFWFS JU JT OPU QPTTJCMF UP
SFOEFS BOPUIFS 8FC QBHF EJSFDUMZ JOTJEF SearchX CFDBVTF PG $034 	DSPTT PSJHJO SFTPVSDF
TIBSJOH
 SFTUSJDUJPOT� 8F UIVT IBE UP SFOEFS UIF 63- JO UIF CBDL�FOE BOE QBTT UIF SFO�
EFSFE )5.- UP BO iframe JO UIF GSPOU�FOE� ঒JT JT BO JNQFSGFDU TPMVUJPO UIPVHI TJODF UIF
SFTVMUJOH QBHF JT TUBUJD XJUI NPTU JOUFSBDUJWF FMFNFOUT EJTBCMFE
 BOE BU UJNFT UIF SFOEFSJOH
JT OPU QFSGFDU� 8F BSF TUJMM JNQSPWJOH UIJT BTQFDU PG SearchX� $VSSFOUMZ
 UP BMMFWJBUF UIF
JTTVF PG JNQFSGFDU SFOEFST
 XF BEE B CV਄PO UP PQFO UIF XFC QBHF JO BOPUIFS UBC BT TIPXO
JO 'JHVSF ����

����� %ZOBNJD 3FTVMU -JTU BOE 4ZTUFN .FEJBUJPO
*G UIF SFHVMBUPS MBZFS PG SearchX JT VTFE
 UIF MJTU PG SFTVMUT JT OP MPOHFS B GVODUJPO PG POMZ
UIF VTFSۘT RVFSZ
 CFDBVTF JU DBO DIBOHF CBTFE PO PUIFS JOQVU EBUB BT EFTDSJCFE JO 4FDUJPO
������ *O PVS FYQFSJFODF UIJT DBO MFBE UP TFWFSBM DIBMMFOHFT�

'PS JOTUBODF
 POF BTQFDU UIBU OFFET UP CF DPOTJEFSFE XIFO JNQMFNFOUJOH TZTUFN NF�
EJBUJPO JT UIF JOUFSBDUJPO PG UIF NFEJBUJPO GFBUVSFT XJUI UIF TFBSDI JOUFSGBDF� " SFTVMU MJTU
UIBU JT NPEJॲFE DBO MFBE UP B KBSSJOH VTFS FYQFSJFODF
 FTQFDJBMMZ JG UIF MJTU VQEBUFT JO SFBM
UJNF� 8F DPOTJEFS UIBU JU JT CF਄FS UP BQQMZ DIBOHFT UP UIF 4&31 B঍FS B VTFS JOJUJBUFT BO
BDUJPO 	F�H�
 B OFX RVFSZ PS QBHF DIBOHF
� CZ DPNCJOJOH UIF VQEBUF EVF UP TZTUFN NF�
EJBUJPO XJUI B VTFS�JOJUJBUFE VQEBUF PG UIF 4&31 UIF VTFS JT OPU DPOGVTFE UIBU UIF QBHF
DIBOHFT� "OPUIFS BQQSPBDI UP QSFWFOU DPOGVTJPO JT UP JOEJDBUF UP VTFST XIFO SFTVMUT IBWF
CFFO PNJ਄FE PS SF�SBOLFE BOE UP HJWF UIFN UIF PQUJPO UP FOBCMF BOE EJTBCMF NFEJBUJPO
GFBUVSFT� *O UIJT NBOOFS
 VTFST BSF HJWFO UIF BVUPOPNZ UP EFDJEF XIFO TZTUFN NFEJBUJPO
GFBUVSFT BSF VTFGVM�

����� 4ZODISPOJTFE "MHPSJUINJD .FEJBUJPO
4IBSFE SFMFWBODF GFFECBDL BOE EJWJTJPO PG MBCPVS DBO CF JNQMFNFOUFE JO POF PG UXP XBZT�
FJUIFS JNNFEJBUFMZ PS EFMBZFE� *O UIF JNNFEJBUF WFSTJPO
 BT TPPO BT B DPMMBCPSBUPS TBWFT
B EPDVNFOU UIBU BDUJPO TIPVME CF SFॳFDUFE JO UIF 4&31T PG BMM DPMMBCPSBUPSTۓOPU KVTU CZ
VQEBUJOH UIF TIBSFE TBWFE EPDVNFOUT MJTU BOE IJEJOH UIF EPDVNFOU JO RVFTUJPO GSPN UIF
4&31T
 CVU BMTP CZ SFSVOOJOH FBDI VTFSۘT TVCNJ਄FE RVFSZ XJUI UIF OFX TFU PG SFMFWBOU
EPDVNFOUT� ঒JT JT MJLFMZ UP DPOGVTF VTFST BT UIFZ DBOOPU BOUJDJQBUF XIFO 	BOE XIZ
 B
SFTVMU SBOLJOH TVEEFOMZ DIBOHFT� XPSTF TUJMM
 JG B VTFS QBHJOBUFT UISPVHI UIF SFTVMU MJTU
 TIF
NJHIU NJTT UIF OFXMZ IJHIMZ SBOLFE SFMFWBOU EPDVNFOUT CFDBVTF TIF JT MPPLJOH BU MPXFS
SBOLT� 8F PWFSDPNF UIJT JTTVF CZ PQUJOH GPS EFMBZFE SFMFWBODF GFFECBDL BOE EJWJTJPO
PG MBCPVS� POMZ XIFO B DPMMBCPSBUPS JTTVFT B OFX RVFSZ BSF UIF VQEBUFE TBWFE EPDVNFOUT
JODMVEFE JO UIF SBOLJOHNPEFM
 BOE BSF TBWFE BOE FYDMVEFE SFTVMUT IJEEFO� %PDVNFOUT UIBU
BSF QSPNPUFE CZ SFMFWBODF GFFECBDL UP B QSFWJPVT QBHF BSF BMXBZT TIPXO PO UIF DVSSFOU
QBHF
 UP QSFWFOU VTFST GSPN NJTTJOH QPUFOUJBMMZ SFMFWBOU EPDVNFOUT� /PUF
 UIBU JO UIJT
EFMBZFE VQEBUF NPEFM
 UIF TUBUVT DIBOHF PG UIF TBWFE EPDVNFOUT XJEHFU BOE TBWF�FYDMVEF
CV਄POT B਄BDIFE UP FBDI TFBSDI SFTVMU BSF TUJMM JNNFEJBUFMZ PDDVSSJOH�
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����� 4PࢦXBSF 5FTUJOH BOE -PHHJOH
4JODF UIF SearchXۘT WFSTJPO 7�
 XF IBWF CFFO DPQJOH XJUI TP঍XBSF UFTUJOH
 XJUI DPOUSJCV�
UPST PG SearchX EJE OPU IBWF FOPVHI LOPXMFEHF UP TQFDJGZ BOE JNQMFNFOU UFTUT� 0VS JOJUJBM
UFTUT XFSF ॲSTU JNQMFNFOUFE JO UIF CBDLFOE
 XIFSF UIF TFBSDI QSPWJEFS BOE DBDIF IBE VOJU
UFTUT� "঍FS BEEJOH UIF DPMMBCPSBUJWF GFBUVSFT TVDI BT TZODISPOJTBUJPO PG SFDFOU RVFSJFT BOE
TBWFE EPDVNFOUT
 XF EJE OPU JNQMFNFOU VOJU UFTUT BOE NBOVBMMZ UFTUFE JG UIF DPNQPOFOU
XBT JNQMFNFOUFE BT JOUFOEFE� SearchXۘT WFSTJPO 7� EP OPU IBWF BOZ VOJU UFTUT
 XIJDI
DPVME CF JODMVEFE VTJOH MJCSBSJFT TVDI BT UIF React Testing MJCSBSZ y܃� 6OJU UFTUT DBO CF
CFOFॲDJBM UP GBDJMJUBUF SFTFBSDIFST UP JNQMFNFOU EJॱFSFOU DPNQPOFOUT GPS SearchX�

"OPUIFS JTTVF XJUI SearchX JT SFMJBCMF MPHHJOH� 8F IBWF PCTFSWFE UIBU EFWFMPQFST
NVTU NBOVBMMZ BEE SFQFUJUJWF MPHHJOH GVODUJPOT UP DBQUVSF DMJDLT
 TDSPMM
 BOE IPWFST GPS
MPHHJOH JOUFSBDUJPOT JO OFX DPNQPOFOUT� #FTJEFT
 MPHHJOH PG NPCJMF EFWJDFT BOE UBCMFUT
BSF OPU SFMJBCMF
 BOE EVSJOH PVS VTFS TUVEJFT
 XF IBWF UIVT GBS EJTBCMFE UIF VTF PG SearchX
JO TVDI EFWJDFT BT XF XPVME IBWF UP DBQUVSF UPVDI TDSFFO USJHHFST� ঒FSFGPSF
 JOUFHSBUJPO
XJUI NVDI NPSF SFMJBCMF MPHHJOH MJCSBSJFT TVDI BT -PH6* <��> JT TUJMM BO POHPJOH QSPKFDU GPS
GVUVSF EFWFMPQNFOU�

��� $PODMVTJPOT
*O UIJT DIBQUFS
 XF IBWF QSFTFOUFE SearchX
 B $4& TZTUFN XIPTF EFTJHO BOE JNQMFNFO�
UBUJPO JT BO POHPJOH QSPDFTT
 CPSO PVU PG UIF VONFU OFFE GPS BO PQFO�TPVSDF $4& UPPM
UIBU DBO CF EFQMPZFE POMJOF XJUIPVU UIF OFFE GPS BEEJUJPOBM JOTUBMMBUJPOT 	POF PG UIF NBJO
SFBTPOT GPS SVMJOH PVU Coagmento GPS PVS QVSQPTFT
� SearchX JNQMFNFOUT FTTFOUJBM GFB�
UVSFT PG $4& BOE BDDPNNPEBUFT FYUFOTJPOT GPS GVUVSF SFTFBSDI� %VSJOH UIF EFWFMPQNFOU
PG SearchX XF IBWF CFFO GBDFE XJUI NBOZ DIBMMFOHFT UIBU JODMVEFE GBJMVSFT BOE TVDDFTT
TUPSJFT XIFO TIJQQJOH SearchX JO $4& VTFS TUVEJFT VTJOH DSPXE�TPVSDJOH QMBUGPSNT BOE
MBC VTFS TUVEJFT�

8F IBWF EFTDSJCFE UIF WFSTJPOT XF EFWFMPQFE JO UIJT UIFTJT
 CVU UIFSF IBWF CFFO B GFX
QBSBMMFM EFWFMPQNFOUT PG SearchX UIBU BSFXPSUINFOUJPOJOH� 3PZ FU BM� <���> JODPSQPSBUFE
B OPUFQBE XIFSF VTFST DPVME DPQZ BOE FEJU UFYUT GSPN EPDVNFOUT BOE TOJQQFUT
 XIJDI
BMMPXT VTFST UP DPMMFDU
 TIBSF BOE NBLF TFOTF PG JOGPSNBUJPO GSPN UIFJS TFBSDIFST� 3PZ
FU BM� <���> BMTP NPEJॲFE UIF EPDVNFOU WJFXFS UP FOBCMF VTFST UP IJHIMJHIU QJFDFT PG UFYU JO
UIF EPDVNFOU WJFXFS
 XIJDI BMTP IFMQT VTFST UP TIBSF BXBSFOFTT BNPOHNFNCFST� $¢NBSB
FU BM� <��> QSPWJEFE B UBTL TDBॱPMEJOH XJEHFU UP HVJEF VTFST JO UIFJS FYQMPSBUPSZ TFBSDI UP
BDRVJSF LOPXMFEHF BCPVU B HJWFO UPQJD
 XIJDI DBO CF CFOFॲDJBM UP VTFST DPOTUSVDU BOE
NBLF TFOTF PG UIF JOGPSNBUJPO UIFZ ॲOE JO UIFJS TFBSDI FYQMPSBUJPO� 4BMJN[BEFI FU BM�
<���> EFWFMPQFE BO FOUJUZ DBSE XJEHFU UP NFBTVSF IPX NVDI FOUJUZ DBSET DBO TVQQPSU
LOPXMFEHF HBJO JO MFBSOJOH�PSJFOUFE UBTLT� 'JOBMMZ
 .BYXFMM BOE )BVॱ <��> IBWF QSPWJEFE
-PH6* MJCSBSZ
 B MJCSBSZ UP BWPJE JODPOTJTUFOU MPHHJOH JTTVFT JO XFC BQQMJDBUJPOT TVDI BT
SearchX
 XIJDI IBT CFFO JODPSQPSBUFE UP SearchX BOE XJMM QSPWJEF SFMJBCMF MPHHJOH UP
GVUVSF SFTFBSDIFST�

y܃https://testing-library.com/docs/react-testing-library/intro/

https://testing-library.com/docs/react-testing-library/intro/
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*O UIJT DIBQUFS
 XF JOWFTUJHBUF UIF STU࠺ SFTFBSDI UIFNF PG UIJT UIFTJT PO UIF JNQBDU PG EJ࠹FSFODFT
JO HSPVQ DPO࠺HVSBUJPOT JO $4&� *O QBSUJDVMBS
 XF BJN UP TIFE MJHIU PO UIF F࠹FDUJWFOFTT PG
$4& XIFO XF WBSZ HSPVQ TJ[FT� 5P UIJT FOE
 XF QSFTFOU B MBSHF�TDBMF FYQFSJNFOU XJUI NPSF
UIBO ��� DSPXE�XPSLFST� 8F DPOTJEFS UIF DPMMBCPSBUJPO HSPVQ TJ[F PVS EFQFOEFOU WBSJBCMF
BOE JOWFTUJHBUF DPMMBCPSBUJPOT CFUXFFO HSPVQT PG VQ UP TJY QFPQMF� 8F OE࠺ UIBU NPTU QSJPS
	TJNVMBUJPO�CBTFE
 SFTVMUT PO UIF JNQBDU PG DPMMBCPSBUJPO HSPVQ TJ[F PO CFIBWJPVS BOE TFBSDI
F࠹FDUJWFOFTT DBOOPU CF SFQSPEVDFE JO PVS VTFS TUVEZ� F࡞ SFTVMUT JO UIJT DIBQUFS JOEJDBUF UIBU
B GVSUIFS TDBMJOH VQ PG HSPVQ TJ[FT JT GFBTJCMF XJUI FYJTUJOH $4& GFBUVSFT BOE DBO QPUFOUJBMMZ
MFBE UP OFX SFTFBSDI BWFOVFT JO UIF $4& TQBDF� F࡞ DPOUSJCVUJPOT PG UIJT DIBQUFS IBWF CFFO
NBJOMZ QVCMJTIFE JO <��>�
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��� *OUSPEVDUJPO
0OF EJNFOTJPO UIBU IBT MBSHFMZ CFFO DPOTJEFSFE BT B DPOTUBOU JO $4& TUVEJFT JT UIF TJ[F PG
UIF DPMMBCPSBUJOH HSPVQ� "MNPTU BMM FYJTUJOH $4& TUVEJFTۓOP NB਄FS JG FWBMVBUFE JO B MBC
PS B TJNVMBUJPO TF਄JOHۓDPOTJEFS HSPVQT PG FJUIFS UXP <��
 ��
 ��
 ��
 ��
 ��
 ��
 ���
 ���

���
 ���
 ���
 ���
 ���>
 UISFF <�
 ���> PS GPVS <��
 ���> VTFST� ঒JT TUSPOH GPDVT PO QBJST
PG DPMMBCPSBUPST DBO CF FYQMBJOFE CZ UIF GBDU UIBU NBOZ TUVEJFT JOWFTUJHBUF OPWFM $4&
GFBUVSFT UP
 GPS JOTUBODF
 JODSFBTF BXBSFOFTT PG HSPVQ NFNCFSTۘ JOUFSBDUJPOT� UP GBDJMJUBUF
UIF TIBSJOH PG LOPXMFEHF BNPOH VTFST� BOE UP FNQMPZ EJWJTJPO PG MBCPVS� "T UIF OVNCFS
PG FYQFSJNFOUBM WBSJBOUT JO TVDI TUVEJFT DBO JODSFBTF RVJDLMZ
 B DPNNPO XBZ UP MJNJU UIF
OVNCFS PG WBSJBOUT JT UP LFFQ UIF HSPVQ TJ[F DPOTUBOU� *O BEEJUJPO
 ॲYJOH UIF HSPVQ TJ[F UP
FJUIFS UXP PS UISFF VTFST JT P঍FONPUJWBUFE CZ UXP MBSHF�TDBMF TVSWFZT UIBU XFSF DPOEVDUFE
PO UIF VTF PG $4& JO ���� BOE ���� SFTQFDUJWFMZ <���
 ���>� %VSJOH UIBU UJNF QFSJPE
 UIF
GSFRVFODZ PG $4& FQJTPEFT JODSFBTFE UFO�GPME XJUI NPSF UIBO ��� PG TVSWFZFE VTFST JO
���� SFQPSUJOH EBJMZ $4& FQJTPEFT� 8IFO BTLFE BCPVU UIFJS NPTU SFDFOU $4& FQJTPEF 	JO
UIF ���� TUVEZ

 TMJHIUMZ NPSF UIBO IBMG PG UIF QBSUJDJQBOUT SFQPSUFE UIJT IBWJOH CFFO B
DPMMBCPSBUJPO CFUXFFO UXP PS UISFF VTFST� BU UIF TBNF UJNF
 NPSF UIBO ��� PG SFTQPOEFOUT
SFQPSUFE HSPVQ TJ[FT PG ॲWF BOE NPSF� ঒VT
 DPMMBCPSBUJPOT CFUXFFO NPSF UIBO UISFF VTFST
BSF OPU B SBSF PDDVSSFODF
 UIPVHI UIFZ BSF IBSEMZ JOWFTUJHBUFE JO SFTFBSDI�

"O FYDFQUJPO UP UIF PCTFSWBUJPOT BCPWF JT <��>XIPۓJO B TJNVMBUJPO TUVEZۓJOWFTUJHBUFE
UIF FॱFDU PG DIBOHJOH HSPVQ TJ[FT JO $4&� (SPVQT PG VQ UP ॲWF TJNVMBUFE VTFST XFSF FY�
QMPSFE BDSPTT B SBOHF PG BMHPSJUINJD NFEJBUJPO TUSBUFHJFT 	TPNF PG XIJDI XF BMTP FYQMPSF
JO PVS XPSL
� UIF BVUIPST GPVOE MBSHFS HSPVQ TJ[FT UP MFBE UP IJHIFS TFBSDI FॱFDUJWFOFTT JO
B SFDBMM�PSJFOUFE UBTL
 BMCFJU XJUI EJNJOJTIJOH SFUVSOT� 4JNVMBUJPOT UIPVHI BSF CZ EFॲOJ�
UJPO TJNQMJॲDBUJPOT PG UIF SFBM XPSME� ঒FZ JHOPSF UIF JODSFBTF JO DPHOJUJWF MPBE SFBM VTFST
BSF MJLFMZ UP FYQFSJFODF BT HSPVQ TJ[FT JODSFBTF BOE DPPSEJOBUJPO FॱPSUT CFDPNF NPSF EJG�
ॲDVMU UP NBOBHF� ঒FSF JT UIVT B MBDL PG FWJEFODF PG 	J
 UP XIBU FYUFOU UIF TJNVMBUJPO
ॲOEJOHT DBSSZ PWFS UP B SFBM VTFS TUVEZ
 BOE
 	JJ
 UP XIBU FYUFOU UIF DVSSFOUMZ FYJTUJOH $4&
NFDIBOJTNT 	BMHPSJUINT BT XFMM BT JOUFSGBDF FMFNFOUT
 TDBMF UP HSPVQ TJ[FT CFZPOE UIF
DPNNPOMZ JOWFTUJHBUFE TJ[FT PG UXP PS UISFF� *O PSEFS UP JOWFTUJHBUF UIFTF JTTVFT
 XF EF�
TJHO B DSPXE�TPVSDJOH VTFS TUVEZ HVJEFE CZ UIF GPMMPXJOH PWFSBSDIJOH SFTFBSDI RVFTUJPO
BMSFBEZ JOUSPEVDFE JO $IBQUFS ��

32�� 8IBU JT UIF JNQBDU PG HSPVQ TJ[F PO $4& JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT BOE
TFBSDI CFIBWJPVST 

5P BOTXFS 32��
 XF VTF PVS $4& GSBNFXPSL SearchX 	TFF $IBQUFS �
 XJUI BMHPSJUI�
NJD NFEJBUJPO 	BNPOH PUIFST
 TIBSFE SFMFWBODF GFFECBDL
 UIBU XBT GPVOE UP CF FॱFDUJWF
JO QSJPS XPSLT� 0VS DSPXE�TPVSDJOH TUVEZ XJUI ��� QBSUJDJQBOUT CBTFE PO QSJPS CFTU QSJO�
DJQMFT XJUI HSPVQ TJ[F BT NBJO EFQFOEFOU WBSJBCMF
 BOE XF VTF HSPVQT PG �
 � BOE � DPMMBC�
PSBUJOH TFBSDIFST� %VF UP UIF MJNJUBUJPO PG ॲOEJOH B OVNCFS PG MBSHF HSPVQT GPS PVS TUVEZ

PVS FOE QPJOU JT TFU HSPVQ TJ[F PG TJY�

঒F NBJO DPOUSJCVUJPOT BOE ॲOEJOHT PG PVS XPSL BSF�

ۡ 8F ॲOE NPTU QSJPS TJNVMBUJPO�CBTFE SFTVMUT PO UIF JNQBDU PG HSPVQ TJ[F PO CF�
IBWJPVS BOE TFBSDI FॱFDUJWFOFTT UP OPU IPME JO PVS VTFS TUVEZ XJUI TFWFSBM IVOESFE
DSPXE�XPSLFST�
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ۡ *NQPSUBOUMZ
 JO PVS TUVEZۓDPOEVDUFE BDSPTT UISFF EJॴDVMU SFDBMM�PSJFOUFE TFBSDI
UPQJDTۓXF EP OPU PCTFSWF EJNJOJTIJOH SFUVSOT 	NFBTVSFE JO SFDBMM
 XIFO TDBMJOH VQ
HSPVQ TJ[FT GSPN UXP UP TJY DPMMBCPSBUPST� 0VS SFTVMUT JOEJDBUF UIBU B GVSUIFS TDBMJOH
VQ PG HSPVQ TJ[FT JT GFBTJCMF XJUI FYJTUJOH $4& GFBUVSFT BOE DBO QPUFOUJBMMZ MFBE UP
OFX SFTFBSDI BWFOVFT JO UIF $4& TQBDF�

��� 3FMBUFE 8PSL
*O $IBQUFS � XF IBWF JOUSPEVDFE SFMBUFE XPSL PO $4& TZTUFNT
 BOE SearchX
 PVS $4&
TZTUFN� *O UIJT TFDUJPO
 XF EFTDSJCF SFMBUFE XPSL UIBU DPOOFDUT UP UIF HSPVQ TJ[FT JO $4&�

"T EFTDSJCFE JO $IBQUFS �
 GPVS EFTJHO QSJODJQMFT IBWF CFFO GPSNVMBUFE CZ <��>�

�� SBJTJOH BXBSFOFTT BNPOH UIF DPMMBCPSBUPST BCPVU UIFJS BDUJWJUJFT 	F�H� CZ QSPWJEJOH
B TIBSFE RVFSZ IJTUPSZ
�

�� FOBCMJOH UIF EJWJTJPO PG MBCPVS 	F�H� CZ BVUPNBUJDBMMZ QSPWJEJOH EJॱFSFOU SFTVMUT UP
DPMMBCPSBUPST PS FOBCMJOH DPMMBCPSBUPST UP DIBU BOE EJWJEF UIF TFBSDI UBTL NBOVBMMZ
�

�� QFSTJTUFODF 	F�H� CZ TUPSJOH UIF RVFSZ IJTUPSZ QFSTJTUFOUMZ
�

�� FOBCMJOH TFOTFNBLJOH 	F�H� CZ QSPWJEJOH NVMUJQMF WJFXT PG UIF DPNNPO BDUJWJUJFT
�

঒F ॲSTU UXP EFTJHO QSJODJQMFT BSF NPTU P঍FO FYQMPSFE JO UIF JOGPSNBUJPO SFUSJFWBM
DPNNVOJUZ� "QQSPBDIFT UP SBJTJOH BXBSFOFTT BOE EJWJEJOH UIF MBCPVS DBO CF DBUFHPSJTFE
BT CFMPOHJOH UP POF PG UISFF MFWFMT <��>� UIF JOUFSGBDF MFWFM 	F�H� B DIBU XJEHFU FOBCMFT
VTFST UP EJWJEF UIF XPSL NBOVBMMZ

 UIF UFDIOJRVFT MFWFM 	J�F� FTUBCMJTIFE *3 UFDIOPMPHJFT
TVDI BT EPDVNFOU DMVTUFSJOH BSF FNQMPZFE UP GBDJMJUBUF UIF DPMMBCPSBUJPO
 PS UIF SBOLJOH
NPEFM MFWFM 	J�F� UIF SBOLJOH NPEFM JT BEBQUFE TQFDJॲDBMMZ GPS UIF DPMMBCPSBUJWF VTF DBTF
�

8F OPX QSFTFOU QSJPS XPSLT JO FBDI PG UIFTF DBUFHPSJFT JO UVSO BOE UIFO ॲOJTI UIF
TFDUJPO XJUI BO PWFSWJFX PG FYJTUJOH UPPMT BOE B EFUBJMFE MPPL BU QSJPS XPSLT PO HSPVQ
TJ[F EZOBNJDT JO $4&� 8F GPDVT JO QBSUJDVMBS PO UIF JEFBT QSFTFOUFE JO QSJPS XPSLT
 BT UIF
SFQPSUFE ॲOEJOHT BSF P঍FO CBTFE PO TNBMM VTFS TUVEJFTۓTPNF PG UIPTF NPSF UIBO UFO ZFBST
PMEۓUIBU FYQMPSF UIF VTF PG B TJOHMF $4& TZTUFN JO B TJOHMF TF਄JOH� 5BCMF ��� QSFTFOUT BO
PWFSWJFX PG LFZ VTFS TUVEZ TUBUJTUJDT 	HSPVQ TJ[FT JOWFTUJHBUFE
 OVNCFS PG UPQJDT
 DPSQPSB
VTFE
 FUD�
 BDSPTT B SBOHF PG VTFS TUVEJFT� BT B DPNQBSJTPO
 UIF ॲOBM SPX TIPXDBTFT PVS
TUVEZ�

����� *OUFSGBDF -FWFM
.PSSJT FU BM� <���> QSPQPTFE UP SBJTF BXBSFOFTT BNPOH DPMMBCPSBUPST BCPVU UIFJS RVFSZJOH
BDUJPOT CZ JODPSQPSBUJOH WJTVBM IJOUT 	TVDI BT VOEFSMZJOH DPMMBCPSBUPSTۘ RVFSZ UFSNT
 BU
UIF TFBSDI TOJQQFU MFWFM� *O BO FBSMJFS VTFS TUVEZ
 .PSSJT BOE )PSWJU[ <���> IBE TIPXO
UIBU B TIBSFE RVFSZ IJTUPSZ BNPOH DPMMBCPSBUPST JT B TJHOJॲDBOU TPVSDF PG 4&31 WJFXT

XJUI NPSF UIBO ��� PG 4&31T JO UIF TUVEZ CFJOH SFUSJFWFE GSPN RVFSZ IJTUPSZ DMJDLT� *O�
TUFBE PG KVTU B TJNQMF TIBSFE RVFSZ IJTUPSZ
 UIF CoSense TZTUFN <���> QSPWJEFT VTFST XJUI
B EFUBJMFE TIBSFE UJNFMJOF 	QSPWJEJOH JOGPSNBUJPO PO DMJDLT
 WJFXT BOE DIBU NFTTBHFT
 BT
XFMM BT B TIBSFE XPSLTQBDF� $BQSB FU BM� <��> JODMVEFE ॲMUFSJOH PQUJPOT JO UIF 4&31
 FO�
BCMJOH DPMMBCPSBUPST UP WJFX UIF EPDVNFOUT SBUFE BT 	OPO�
SFMFWBOU CZ UIFJS DPMMBCPSBUPST�
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5BCMF ���� 4VNNBSZ PG LFZ TUBUJTUJDT PG FNQJSJDBM FWBMVBUJPOT PG $4&� HSPVQ TJ[F 	(4

 OVNCFS PG HSPVQT 	�(


OVNCFS PG TFBSDI UBTLT QFS HSPVQ 	�5
 BOE TUVEZ UZQF� <TJN�> SFGFST UP B TJNVMBUJPO TUVEZ XJUI CBUDI FWBMVBUJPO

<MBC�ॲYFE> UP B MBC VTFS TUVEZ XJUI POF PS NPSF ॲYFE XPSL�QFSTPOBM TFBSDI UBTLT
 <MBC�OBU�> UP B MBC VTFS TUVEZ
XIFSF VTFST TFMG�TFMFDUFE UIFJS TFBSDI UBTL	T
� $PMMFDUJPO SFGFST UP UIF EBUB DPMMFDUJPO VTFE� ߏ JOEJDBUFT UIBU JU JT
VOLOPXO�

(4 �( �5 5ZQF $PMMFDUJPO
.PSSJT BOE )PSWJU[ <���> � � � MBC�OBU� 8FC
"NFSTIJ BOE .PSSJT <�> � �� � MBC�OBU� 8FC
.PSSJT FU BM� <���> � �� � MBC�OBU� 8FC
1JDLFOT FU BM� <���> � � �� MBC�ॲYFE 53&$7JE��
+PIP FU BM� <��> � �� � MBC�ॲYFE "RVBJOU
1BVM BOE .PSSJT <���> � �� � MBC�ॲYFE 8FC
+PIP FU BM� <��> �ے� ��� �� TJN� "RVBJOU
4IBI FU BM� <���> � � �� TJN� �
$BQSB FU BM� <��> � �� � MBC�ॲYFE "RVBJOU
(PO[¡MF[�*C¡±F[ FU BM� <��> � �� � MBC�ॲYFE 8FC
,FMMZ BOE 1BZOF <��> � � ��� MBC�OBU� 8FC
4PVMJFS FU BM� <���> � ߏ �� TJN� 53&$ 7PM� �
4PVMJFS FU BM� <���> � �� � MBC�ॲYFE 8FC
5BNJOF BOE 4PVMJFS <���> � �� � MBC�ॲYFE 8FC
4IBI FU BM� <���> �ے� �� � MBC�ॲYFE 8FC
)UVO FU BM� <��> � �� �� TJN� "RVBJOU
#¶IN FU BM� <��> � ߏ ��� TJN� 0)46.&%
 $-&'�*1
)UVO FU BM� <��> � �� � MBC�ॲYFE "RVBJOU
4IBI FU BM� <���> �ے� �� � MBC�ॲYFE 8FC
0VS XPSL �ے� �� � MBC�ॲYFE "RVBJOU

঒JT
 UIPVHI
 EJE OPU MFBE UP IJHIFS SFDBMM MFWFMT BT P঍FO DPMMBCPSBUPST SBUFE UIF TBNF EPD�
VNFOUT JOTUFBE PG FYQMPSJOH OFX BSFBT PG UIF TFBSDI TQBDF� %JSJZF BOE (PMPWDIJOTLZ <��>
JODPSQPSBUFE B TFBSDI SFTVMU IJTUPHSBN JO UIF 6* PG UIFJS $4& TZTUFN
 FOBCMJOH VTFST UP
LFFQ USBDL PG UIF RVFSJFT UIBU SFTVMUFE JO B EPDVNFOU CFJOH SFUSJFWFE�

'BDJMJUBUJOH UIF EJWJTJPO PG MBCPVSۓCFZPOE QSPWJEJOH B DIBU XJEHFU BT PॱFSFE JO B
OVNCFS PG TZTUFNT
 F�H� IBTۓ<���> CFFO FYQMPSFE
 GPS FYBNQMF
 JO UIF CoSearch TZTUFN <�>
XIJDI BTTVNFT B TIBSFE�DPNQVUFS $4& TF਄JOH XJUI POF NBJO EFWJDF 	F�H� B %FTLUPQ
 BOE
TFWFSBM TNBMMFS EFWJDFT 	F�H� NPCJMF QIPOFT
 UP FOBCMF EJTUSJCVUFE DPOUSPM PG UIF TFBSDI�
঒F SearchTogether TZTUFN <���> JODMVEFT B ۛSFDPNNFOEBUJPO RVFVFۜ JOUFSGBDF GFBUVSF

FOBCMJOH VTFST UP SFDPNNFOE EPDVNFOUT UP UIFJS DPMMBCPSBUPST GPS SFBEJOH�

����� 5FDIOJRVFT -FWFM
#FZPOE UIF JOUFSGBDF MFWFM
 SearchTogether <���> BMTP PॱFST B ۛTQMJU TFBSDIJOHۜNFDIBOJTN
UP EJTUSJCVUF UIF MBCPVS 	BOE UIVT BWPJE SFEVOEBODZ
 XJUI KVTU POF PG UIF DPMMBCPSBUPST
TVCNJ਄JOH B RVFSZ BOE UIF TFBSDI TZTUFN TQMJ਄JOH UIF TFBSDI SFTVMUT JO B SPVOE�SPCJO
GBTIJPO BDSPTT BMM HSPVQ NFNCFST GPS FWBMVBUJPO� " NPSF JOUFMMJHFOU GPSN PG TQMJ਄JOH XBT
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MBUFS QSPQPTFE CZ .PSSJT FU BM� <���>� IFSF
 FBDI DPMMBCPSBUPSۘT QFSTPOBM QSPॲMF XBT UBLFO
JOUP BDDPVOU JO UIF TQMJ਄JOH QSPDFTT� +PIP FU BM� <��> BQQSPBDIFE TQMJU TFBSDIJOH CZ UPQJDBM
DMVTUFSJOH XJUI FWFSZ DPMMBCPSBUPS SFDFJWJOH UIF EPDVNFOUT BTTPDJBUFE XJUI B QBSUJDVMBS
BTQFDU PG UIF UPQJD CVU EJE OPU PCTFSWF JODSFBTFE TFBSDI FॱFDUJWFOFTT DPNQBSFE UP TJNQMF
SPVOE�SPCJO TQMJ਄JOH�

����� "MHPSJUINT -FWFM
8IJMF DPOTJEFSBCMF XPSL PO UIF UFDIOJRVFT MFWFM JOWFTUJHBUFT IPX CFTU UP TQMJU VQ UIF EPDV�
NFOU TQBDF
 PO UIF BMHPSJUINT MFWFM XF DPOTJEFS DIBOHFT NBEF UP UIF SFUSJFWBM BMHPSJUINT
UIFNTFMWFT
 JO QBSUJDVMBS DIBOHFT CBTFE PO BTZNNFUSJD VTFS SPMFT� )FSF
 DPMMBCPSBUJOH
TFBSDIFST BSF OP MPOHFS USFBUFE BT FRVBMT CVU BSF FJUIFS BTTJHOFE ॲYFE <���
 ���
 ���> PS
EZOBNJD SPMFT <���> CBTFE PO UIFJS TFBSDI TUSBUFHJFT BOE CFIBWJPVST�

1JDLFOT FU BM� <���> XFSF POF PG UIF ॲSTU XPSLT UP QSPQPTF BMHPSJUINJD NFEJBUJPO
 GPS�
NVMBUJOH UXP SPMFT JO B $4& QSPDFTT
 FBDI XJUI UIFJS TQFDJॲD SBOLJOH BMHPSJUIN BOE VTFS
JOUFSGBDF EFTJHOFE GPS UIFJS SFTQFDUJWF UBTL� UIF QSPTQFDUPS JTTVFT EJWFSTF RVFSJFT JO PSEFS
UP FYQMPSF UIF TFBSDI TQBDF XIJMF UIF NJOFS BDUT BT BTTFTTPS PG EPDVNFOUT
 JO QBSUJDVMBS
UIPTF PDDVSSJOH IJHIMZ SBOLFE JO NBOZ PG UIF QSPTQFDUPSۘT SFTVMU MJTUT� 5XP BMUFSOBUJWF
SPMF UZQFT UIBU OP MPOHFS EJॱFS JO UIFJS UBTL 	JTTVJOH RVFSJFT WT BTTFTTJOH EPDVNFOUT
 CVU
JO UIF UZQF PG JOGPSNBUJPO SFDFJWFE XFSF JOUSPEVDFE CZ <���>� UIF HBUIFSFS SFDFJWFT SFTVMU
MJTUT PQUJNJTFE GPS FॱFDUJWFOFTT XIJMF UIF TVSWFZPS SFDFJWFT SFTVMU MJTUT PQUJNJTFE GPS EJWFS�
TJUZ� *O CPUI TUVEJFT
 SPMF�CBTFE BMHPSJUINJD NFEJBUJPO MFE UP B IJHIFS TFBSDI FॱFDUJWFOFTT
UIBO UIF OBJWF NFSHJOH PG TFBSDI SFTVMUT CZ JOEFQFOEFOU QBJST PG TFBSDIFST�

"EEJUJPOBMMZ
 QSFWJPVT XPSLT IBWF TIPXO TJNJMBS QPTJUJWF SFTVMUT XIFO BTTJHOJOH DPM�
MBCPSBUJPO SPMFT 	J
 BDDPSEJOH UP EPNBJO FYQFSUJTF <���> PS 	JJ
 EZOBNJDBMMZ CBTFE PO VTFSTۘ
TFBSDI CFIBWJPVST <���>�

-BTUMZ
 <��> IBWF EFWFMPQFE B ॲSTU GPSNBM DPTU NPEFM GPS DPMMBCPSBUJWF SFTVMU SBOLJOH
XJUI UIF BJN PG EFSJWJOH 	UIFPSFUJDBMMZ
 PQUJNBM DPMMBCPSBUJPO TUSBUFHJFT�

����� (SPVQ 4J[F %ZOBNJDT
-FU VT DPOTJEFS PODF NPSF UIF XPSL PG +PIP FU BM� <��> XIP JOWFTUJHBUFE UIF JNQBDU PG
DIBOHJOH HSPVQ TJ[FT PO SFUSJFWBM FॱFDUJWFOFTT JO B TJNVMBUJPO TUVEZ� 4QFDJॲDBMMZ
 UIF
RVFSZ BOE BTTFTTNFOU BDUJPOT PG DPMMBCPSBUJOH HSPVQT 	POF UP ॲWF VTFST QFS HSPVQ
 XFSF
TJNVMBUFEy BOE FJHIU EJॱFSFOU TFBSDI TUSBUFHJFT BJNFE BU LOPXMFEHF TIBSJOH BOE EJWJTJPO
PG MBCPVS XFSF FWBMVBUFE 	JODMVEJOH JOEFQFOEFOU TFBSDIJOH
 TFBSDIJOH XJUI KVEHFE EPDV�
NFOUT SFNPWFE GSPN UIF 4&31
 RVFSZ FYQBOTJPO XJUI JOEFQFOEFOU�TIBSFE SFMFWBODF GFFE�
CBDL
 FUD�
� *ODSFBTJOH HSPVQ TJ[FT MFE UP JODSFBTFE TFBSDI FॱFDUJWFOFTT NFBTVSFE JO SFDBMM

UIPVHI XJUI EJNJOJTIJOH SFUVSOTۓUIF MBSHFTU DIBOHF JO SFUSJFWBM FॱFDUJWFOFTT ࠀ	 ��� JO�
DSFBTF
 XBT PCTFSWFE XIFO B TFDPOE NFNCFS FOUFSFE UIF UFBN
 UIF TNBMMFTU XIFO BEEJOH
UIF ॲ঍I NFNCFS 	����� JODSFBTF EFQFOEJOH PO UIF TFBSDI TUSBUFHZ
� )PXFWFS
 EVF UP UIF
TJNVMBUFE OBUVSF PG UIF TUVEZ
 JU JT VODMFBS XIFUIFS UIPTF ॲOEJOHT XJMM BMTP IPME XIFO SFBM
VTFST BSF DPMMBCPSBUJOHۓXF JOWFTUJHBUF UIJT WFSZ SFTFBSDI HBQ JO UIJT DIBQUFS�

"EEJUJPOBMMZ
 EFTQJUF OPU CFJOH UIF GPDVT PG UIJT DIBQUFS
 DP�MPDBUFE TUVEJFT IBWF TIPXO
TPNF FWJEFODF UIBU JODSFBTJOH HSPVQ TJ[FT DBO QSPWJEF IJHIFS HSPVQ SFDBMM JO SFDBMM�PSJFOUFE

y/PUF
 UIBU UIF TJNVMBUJPO NBEF VTF PG UIF 3PCVTU USBDL ���� EBUB <���>� XF VTF UIF TBNF UPQJDT BOE DPSQVT JO
PVS FYQFSJNFOUT�



�

�� � 0O UIF *NQBDU PG (SPVQ 4J[F PO $PMMBCPSBUJWF 4FBSDI &ॱFDUJWFOFTT

UBTLT 	HSPVQT PG UISFF QFSGPSNFE TJHOJॲDBOUMZ CF਄FS UIBO QBJST
 <���>� 4IBI FU BM� <���>
GPVOE UIBU HSPVQT PG UISFF DPVME DPWFS NPSF TVCTQBDFT PG UIF TFBSDI TQBDF BOE EJWJEF UIF
XPSL NPSF TVDDFTTGVMMZ� *O UIJT DIBQUFS
 XF BMTP JOWFTUJHBUF JG UIJT IPMET GPS HSPVQT MBSHFS
UIBO UISFF�

��� )ZQPUIFTFT
#FGPSF EFTDSJCJOH UIF TUVEZ EFTJHO
 XF OPX MJTU UIF TQFDJॲD IZQPUIFTFT XF JOWFTUJHBUF JO
UIJT DIBQUFS� 8F EFSJWF PVS IZQPUIFTFT CBTFE PO SFTVMUT GPVOE JO QSFWJPVT XPSLT JO <��

BMMۓ<��� PG UIFN SFMBUFE UP UIF JNQBDU PG HSPVQ TJ[F PO TFBSDI CFIBWJPVS
 FॱFDUJWFOFTT
BOE QSPDFTTFT�

)� "T HSPVQ TJ[FT JODSFBTF
 HSPVQ SFDBMM JODSFBTFT
 XJUI EJNJOJTIJOH HBJOT�

)� 'PS UPQJDT XJUI B IJHIFS OVNCFS PG SFMFWBOU EPDVNFOUT
 JODSFBTFE HSPVQ TJ[F XJMM
TJHOJॲDBOUMZ JNQBDU HSPVQ SFDBMM 	BT JU UBLFT NPSF FॱPSU UP DPWFS BMM SFMFWBOU EPDV�
NFOUT
�

)� -BSHFS HSPVQT BSF NPSF VTFGVM BU UIF CFHJOOJOH PG UIF TFBSDI TFTTJPO
 XJUI HBJOT
JO SFDBMM PWFS TNBMMFS HSPVQ TJ[FT EFDSFBTJOH BT UIF TFBSDI TFTTJPO QSPHSFTTFT�

)� 4IBSJOH PG LOPXMFEHF BDSPTT B HSPVQ PG VTFST JODSFBTFT UIFJS HSPVQ SFDBMM� UIF FॱFDU
JT TJNJMBS BDSPTT HSPVQ TJ[FT�

)� -BSHFS HSPVQT XJMM EJTDPWFS NPSF BSFBT PG UIF JOGPSNBUJPO MBOETDBQF UIBU UIFZ
NJHIU IBWF PUIFSXJTF NJTTFE XPSLJOH CZ UIFNTFMWFT�

)� ঒FCFOFॲUT PG BEEJOH FYUSBNFNCFST BSF JOWFSTFMZ QSPQPSUJPOBM UP UIF HSPVQ SFDBMM

BOE JU JT TNBMMFS BU UIF FBSMZ TUBHFT PG UIF TFBSDI TFTTJPO�

��� 4UVEZ %FTJHO
*O UIJT TFDUJPO
 XF QSFTFOU EFUBJMT PG PVS TUVEZ EFTJHO
 UIF TFBSDI WBSJBOUT
 SearchX TFUVQ

TFBSDI UPQJDT BOE SFUSJFWBM NPEFMT� ঒FO
 XF EFTDSJCF PVS FYQFSJNFOU JO NPSF JOGPSNBUJPO

JODMVEJOH UIF DSPXE�TPVSDFE UBTL TFUVQ
 RVFTUJPOOBJSFT
 BOE FWBMVBUJPO NFUIPEPMPHZ�

����� 4FBSDI 7BSJBOUT
5P TUVEZ UIF JNQBDU PG EJॱFSFOU DPMMBCPSBUJPO GFBUVSFT XF EFQMPZFE UISFF WBSJBOUT PG PVS
TFBSDI TZTUFN� ঒F UISFF TFBSDI TZTUFN WBSJBOUT XF FYQMPSF BSF MJTUFE JO 5BCMF ���� XF BMTP
QPJOU PVU UIFJS DPSSFTQPOEFODF UP UIF WBSJBOUT EJTDVTTFE CZ <��>� 7BSJBOU 4�4JOHMF EPFT
OPU DPOUBJO BOZ $4& BॱPSEBODF
 FBDI TFBSDIFS SFDFJWFT B TJOHMF�VTFS TFBSDI JOTUBODF� *O
DPOUSBTU
 WBSJBOU 4�6*�$PMM QSPWJEFT UXP JOUFSGBDF�CBTFE BXBSFOFTT GFBUVSFT� B TIBSFE SF�
DFOU RVFSZ BOE B TIBSFE TBWFE�EPDVNFOUT XJEHFU NBLJOH BMM RVFSJFT BOE TBWFE EPDVNFOUT
BWBJMBCMF UP BMM DPMMBCPSBUPST 	TFF � BOE � JO 'JHVSF ��� JO $IBQUFS �
� *O BEEJUJPO
 XF
BMTP JNQMFNFOUFE B TP঍ EJWJTJPO PG MBCPVS 	%P-
� SFTVMUT TBWFE CZ BOZ DPMMBCPSBUPS BSF CZ
EFGBVMU IJEEFO GSPN UIF SFTVMU MJTUJOHT PG BMM DPMMBCPSBUPST JO UIF HSPVQ 	UIPVHI JU JT QPTTJ�
CMF UP ۛVOIJEFۜ UIFN
� EPDVNFOUT FYQMJDJUMZ NBSLFE BT ۛFYDMVEFۜ CZ BOZ DPMMBCPSBUPS BSF
BMTP IJEEFO CZ EFGBVMU 	TFF 'JHVSF ��� JO $IBQUFS �
� ঒F UIJSE WBSJBOU
 4�6*"MH�$PMM IBT
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UIF TBNF GFBUVSFT BT 4�6*�$PMM BT XFMM BT BMHPSJUINJD NFEJBUJPO GPS TIBSJOH PG LOPXMFEHF�
$PODSFUFMZ
 XF JNQMFNFOUFE TIBSFE SFMFWBODF GFFECBDL 	3'

 XIFSF UIF EPDVNFOUT TBWFE
CZ BMM DPMMBCPSBUPST BSF FNQMPZFE JO UIF RVFSZ FYQBOTJPO TUBHF PG BMM DPMMBCPSBUPST�

8F TFMFDUFE 4�4JOHMF BOE 4�6*�$PMM JO PSEFS UP EFUFSNJOF UIF CFOFॲU PG BEEJOH NPSF
DPMMBCPSBUPST JO B CBTJD $4& TF਄JOHۓJOTUFBE PG EFTJHOJOH BO JOUFSGBDF XJUI BT NBOZ $4&
GFBUVSFT BT QPTTJCMF
 XF BJNFE BU B TFBSDI JOUFSGBDF UIBU MPPLT GBNJMJBS UP UPEBZۘT XFC
TFBSDIFST XIJMF TUJMM QSPWJEJOH BXBSFOFTT BOE TP঍ EJWJTJPO PG MBCPVS GFBUVSFT� 8F DIPTF
OPU UP JODMVEF B DIBU XJEHFU
 BT XJUI JODSFBTJOH HSPVQ TJ[FT UIF FYJTUFODF PG B DIBU JT MJLFMZ
UP MFBE UP B MPOH TUBSU�VQ UJNF 	VTFST DPNNVOJDBUJOH BOE NBOBHJOH UIFJS TFBSDIFT
� 8F
DIPTF 4�6*"MH�$PMM
 BT TIBSFE 3' IBT CFFO TIPXO UP TJHOJॲDBOUMZ PVUQFSGPSN BMM PUIFS
WBSJBOUT JO <��>ۘT TJNVMBUJPO TUVEZ�

*O BEEJUJPO
 XF FYQMPSF IFSF UP XIBU FYUFOU UIF TJNVMBUJPO SFTVMUT IPME JO BO FYQFSJ�
NFOU XJUI BDUVBM VTFST 	J�F�
 DSPXE�XPSLFST
� 8IJMF DSPXE�XPSLFST BSF POMZ BO BQQSPY�
JNBUJPO PG ۛSFBMۜ VTFST
 UIFZ BSF BT DMPTF BT XF DBO HFU JO B MBSHF�TDBMF VTFS TUVEZ� 8F
IZQPUIFTJTF UIBU XJUI VTFST UIF CFOFॲUT PG TIBSFE 3' NBZ CF PVUXFJHIFE CZ UIF DPHOJUJWF
MPBE FYQFSJFODFE CZ VTFST XIPTF TFBSDI SFTVMUT OP MPOHFS NBUDI UIFJS FYQFDUBUJPOT 	BOE
UIJT QSPCMFN JT MJLFMZ UP HFU XPSTF BT HSPVQ TJ[FT JODSFBTF
�

%VF UP UIF MBSHF OVNCFS PG TUVEZ QBSUJDJQBOUT BMSFBEZ SFRVJSFE GPS UIPTF UISFF TFBSDI
WBSJBOUT
 XF PQUFE UP OPU JODMVEF B GPVSUI TFBSDI WBSJBOU XJUI JOEJWJEVBM SFMFWBODF GFFE�
CBDL�

5BCMF ���� 0WFSWJFX PG PVS $4& DPOEJUJPOT BOE UIFJS DPSSFTQPOEFODF UP UIF WBSJBOUT FYQMPSFE CZ <��>� /PUJDF
UIBU UIF KVEHFE EPDVNFOUT BSF BVUPNBUJDBMMZ IJEEFO 	UIPVHI ۛVOIJEJOHۜ UIFN JT QPTTJCMF UPP
�

4�4JOHMF *OEFQFOEFOU TFBSDI XJUI JOEJWJEVBM CPPLNBSLT BOE JOEJWJEVBM
RVFSZ IJTUPSZ 	OP BXBSFOFTT
 OP EJWJTJPO PG MBCPVS

4JNJMBS UP 44� PG <��>ۘT WBSJBOU ۛ5FBNNFNCFST QFSGPSNT TFBSDI
JOEFQFOEFOUMZۜ

4�6*�$PMM 4�4JOHMF � 4IBSFE TBWFE EPDVNFOUT
 TIBSFE RVFSZ IJTUPSZ BOE
DPMMBQTJOH PG TBWFE BOE FYDMVEFE EPDVNFOUT JO UIF 4&31 	BXBSF�
OFTT
 JOUFSGBDF�MFWFM EJWJTJPO PG MBCPVS

$PSSFTQPOET UP 44� PG <��>ۘT WBSJBOU ۛ44� XJUI VOKVEHFE EPDV�
NFOUT POMZۜ

4�6*"MH�$PMM 4�6*�$PMM � 4IBSFE SFMFWBODF GFFECBDL 	BXBSFOFTT
 JOUFSGBDF�
MFWFM EJWJTJPO PG MBCPVS BOE TZTUFN�MFWFM TIBSJOH PG LOPXMFEHF

$PSSFTQPOET UP 44� PG <��>ۘT WBSJBOU ۛ44� XJUI TIBSFE SFMFWBODF
GFFECBDLۜ

����� SearchX 4FUVQ
8F VTFE PVS TFBSDI TZTUFN SearchX WFSTJPO 7� 	TFF 'JHVSF ��� JO $IBQUFS �
� 'PS TJOHMF�
VTFS TFBSDI QBSUJDJQBOUT
 XF QSPWJEFE SearchX XJUI B TFBSDI CPY XJUIPVU TFBSDI WFSUJ�
DBMT � 
 B EPDVNFOU WJFXFS 	TFF 'JHVSF ���
 XJUIPVU EPDVNFOU SBUJOH � BOE EPDVNFOU
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BOOPUBUJPO �� 
 SFDFOU RVFSJFT HSPVQ � 
 BOE TBWFE EPDVNFOUT � � 'PS UIF TZODISPOPVT
$4& PG UXP PS NPSF VTFST
 XF BMTP JODMVEFE UIF JOUFSGBDF FMFNFOUT SFDFOU RVFSJFT HSPVQ �
BOE TBWFE EPDVNFOUT � CVU XJUI DPMPVS DPEFE GPS FBDI HSPVQ NFNCFS 	TFF 'JHVSF ���B
�
/FYU
 XF EFTDSJCF JNQMFNFOUBUJPO EFUBJMT PO IPX XF TZODISPOJTFE DSPXE�XPSLFST BOE
BMHPSJUINJD NFEJBUJPO�

4ZODISPOJTJOH $SPXE�XPSLFST
*O MBC TUVEJFT
 FYQFSJNFOUFST P঍FO TJHO VQ HSPVQT PG DPMMBCPSBUJOH VTFST
 F�H� <��
 ��
 ���

���
 ���
 ���>
 JOTUFBE PG JOEJWJEVBMT UIBU BSF HSPVQFE UPHFUIFS PO UIF ॳZۓUIPTF HSPVQT BSF
TUBCMF
 JU JT VOMJLFMZ UIBU B NFNCFS ESPQT PVU JO UIF NJEEMF PG UIF FYQFSJNFOU� *O B DSPXE�
TPVSDJOH TFUVQ
 XF DBO OFJUIFS TJHO VQ HSPVQT PG XPSLFST UIBU LOPX FBDI PUIFS OPS FOTVSF
UIBU FWFSZ XPSLFS DPNQMFUFT UIF UBTL� 5P PWFSDPNF UIFTF JTTVFT XF JNQMFNFOUFE B WJSUVBM
ۛXBJUJOH SPPNۜ XIFSF DSPXE�XPSLFST XIP TJHOFE VQ GPS PVS UBTL XFSF BTLFE UP XBJU VQ
UP �� NJOVUFT 	XF BMTP PॱFSFE B HBNF PG TOBLF UP QBTT UIF UJNF
� 0ODF UIF EFTJSFE OVNCFS
PG DSPXE�XPSLFST IBE TJHOFE VQ
 PS UIF UFO NJOVUFT XFSF VQ
 UIFZ SFDFJWFE B TIBSFE $4&
TFTTJPO 	SBOEPNMZ BTTJHOFE UP POF PG UIF UISFF TFBSDI WBSJBOUT
 BOE UIF XBJUJOH SPPN
CFDBNF BWBJMBCMF GPS UIF OFYU TFU PG DSPXE�XPSLFST� *O UIF DBTF XIFSF UIF EFTJSFE OVNCFS
PG DPMMBCPSBUPST XBT OPU SFBDIFE
 PVS TZTUFN TQMJU VQ UIF BDUJWF DPMMBCPSBUPST JOUP POF PS
NPSF EJॱFSFOU $4& JOTUBODFT
 EFQFOEJOH PO UIF OVNCFS PG QBSUJDJQBUJOH HSPVQT SFRVJSFE
GPS FBDI HSPVQ TJ[F� $PODSFUFMZ
 XF JOJUJBMMZ TF਄MFE PO FWBMVBUJOH DPMMBCPSBUJPOT CFUXFFO
HSPVQT PG TJ[FT � 	J�F� TJOHMF�VTFS TFBSDI

 �
 � BOE � DPMMBCPSBUPST� *G GPS FYBNQMF B঍FS ��
NJOVUFT PG XBJUJOH ॲWF XPSLFST IBE KPJOFE PVS WJSUVBM XBJUJOH SPPN
 UIF TZTUFN DSFBUFE
UXP HSPVQT 	POF PG TJ[F � BOE POF PG TJ[F �
�

-BTUMZ
 TJODF FBDI HSPVQ IBE UP UBDLMF UISFF TFBSDI UPQJDT
 XF DPVME OPU SFMZ PO XPSLFST
UP JOEJWJEVBMMZ NPWF UP UIF OFYU TFBSDI UPQJD� 8F QSPWJEFE XPSLFST XJUI B WJTJCMF UJNFS
BOE UIF JOUFSGBDF TXJUDIFE BVUPNBUJDBMMZ UP UIF OFYU UPQJD B঍FS �� NJOVUFT
 FOTVSJOH UIBU
DPMMBCPSBUPST SFNBJOFE TZODISPOJTFE JO UIFJS TFBSDI UPQJDT�

4ZODISPOJTFE "MHPSJUINJD .FEJBUJPO
4IBSFE SFMFWBODF GFFECBDL 	VUJMJTFE JO 4�6*"MH�$PMM
 BOE EJWJTJPO PG MBCPVS 	VUJMJTFE JO 4�
6*�$PMM BOE 4�6*"MH�$PMM
 DBO CF JNQMFNFOUFE JO POF PG UXP XBZT� FJUIFS JNNFEJBUFMZ
PS EFMBZFE� *O UIF JNNFEJBUF WFSTJPO
 BT TPPO BT B DPMMBCPSBUPS TBWFT B EPDVNFOU UIBU
BDUJPO TIPVME CF SFॳFDUFE JO UIF 4&31T PG BMM DPMMBCPSBUPSTۓOPU KVTU CZ VQEBUJOH UIF TIBSFE
TBWFE EPDVNFOUT MJTU BOE IJEJOH UIF EPDVNFOU JO RVFTUJPO GSPN UIF 4&31T
 CVU BMTP CZ
SFSVOOJOH FBDI VTFSۘT TVCNJ਄FE RVFSZ XJUI UIF OFX TFU PG SFMFWBOU EPDVNFOUT� ঒JT JT
MJLFMZ UP DPOGVTF VTFST BT UIFZ DBOOPU BOUJDJQBUF XIFO 	BOE XIZ
 B SFTVMU SBOLJOH TVEEFOMZ
DIBOHFT� XPSTF TUJMM
 JG B VTFS QBHJOBUFT UISPVHI UIF SFTVMU MJTU
 TIF NJHIU NJTT UIF OFXMZ
IJHIMZ SBOLFE SFMFWBOU EPDVNFOUT CFDBVTF TIF JT MPPLJOH BU MPXFS SBOLT� 8F PWFSDPNF
UIJT JTTVF CZ PQUJOH GPS EFMBZFE 3' BOE EJWJTJPO PG MBCPVS� POMZ XIFO B DPMMBCPSBUPS JTTVFT
B OFX RVFSZ BSF UIF VQEBUFE TBWFE EPDVNFOUT JODMVEFE JO UIF SBOLJOH NPEFM
 BOE BSF
TBWFE BOE FYDMVEFE SFTVMUT IJEEFO� %PDVNFOUT UIBU BSF QSPNPUFE CZ 3' UP B QSFWJPVT
QBHF BSF BMXBZT TIPXO PO UIF DVSSFOU QBHF
 UP QSFWFOU VTFST GSPN NJTTJOH QPUFOUJBMMZ
SFMFWBOU EPDVNFOUT� /PUF
 UIBU JO UIJT EFMBZFE VQEBUF NPEFM
 UIF TUBUVT DIBOHF PG UIF
TBWFE EPDVNFOUT XJEHFU BOE TBWF�FYDMVEF CV਄POT B਄BDIFE UP FBDI TFBSDI SFTVMU BSF TUJMM
JNNFEJBUFMZ PDDVSSJOH�
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����� 4FBSDI 5PQJDT BOE 3FUSJFWBM .PEFMT
"T DPSQVT XF DIPTF 53&$ "26"*/5 	TFF $IBQUFS �����
� "MUIPVHI JU JT BO PMEFS BOE
SBUIFS TNBMM DPSQVT
 JU JT TUJMM B QSFGFSSFE DIPJDF GPS JOUFSBDUJWF *3 TUVEJFT EVF UP JUT DMFBO
OBUVSF 	OFXTXJSF UFYUT
� *U XBT BMTP UIF DPMMFDUJPO PG DIPJDF JO UIF 53&$ ���� 3PCVTU
USBDL <���>� BOE XF UIVT SFGFS UP JU 	53&$ "26"*/5 QMVT 53&$ ���� 3PCVTU USBDL UPQJDT

BT ROBUST05� *U JT GPDVTFE PO �� QPPSMZ QFSGPSNJOH UPQJDT JO BO BE IPD SFUSJFWBM TF਄JOH�
*O PSEFS UP TFMFDU UIF UPQJDT GPS PVS TUVEZ
 XF UPPL UIF CFTU UISFF BVUPNBUJD SVOT TVCNJU�
UFE UP 30#645�� BOE GPS FBDI UPQJD DPNQVUFE UIF NFBO PG UIF BWFSBHF QSFDJTJPO BDSPTT
UIPTF SVOT� 8F SBOLFE UIF UPQJDT JO BTDFOEJOH PSEFS BOE DPOTJEFSFE POMZ UIF ॲSTU UFO
 J�F�
UIF UPQJDT NPTU EJॴDVMU GPS UIF CFTU QFSGPSNJOH SFUSJFWBM TZTUFNT BU UIF UJNF� 8F DIPTF
UIPTF UPQJDT
 BT $4& JT NPTU BQQSPQSJBUF GPS EJॴDVMU TFBSDI UPQJDT� OPUF UIBU UIJT DIPJDF
JT JO DPOUSBTU UP QSJPS 53&$ "26"*/5 CBTFE $4& TUVEJFT 	TFF 5BCMF ���
 UIBU P঍FO PQUFE
GPS JOUFSFTUJOH UPQJDT
 MBSHFMZ JHOPSJOH UPQJD EJॴDVMUZ� "T TPNF PG UIPTF UFO UPQJDT TIBSF
SFMFWBOU EPDVNFOUT
 XF NBOVBMMZ TFMFDUFE UISFF WFSZ EJॱFSFOU UPQJDT XJUI UIF BEEJUJPOBM
DPOTUSBJOU PG BU MFBTU �� SFMFWBOU EPDVNFOUT BOE BU NPTU ��� SFMFWBOU EPDVNFOUT JO UIF
DPSQVTۓUPP NBOZ PS UPP GFX SFMFWBOU EPDVNFOUT XJMM MJNJU UIF JOTJHIUT XF DBO HBJO GSPN
PVS TUVEZ� 8F OPUF
 UIBU POMZ UPQJD ��� PWFSMBQT XJUI UIF UPQJDT FNQMPZFE CZ <��>� "D�
DPSEJOH UP PVS TFMFDUJPO DSJUFSJB
 UIF SFNBJOJOH UPQJDT FNQMPZFE JO UIF TJNVMBUJPO TUVEZ
XFSF OPU PG TVॴDJFOU EJॴDVMUZ� "EEJUJPOBMMZ
 CFDBVTF XF BJN UP DPMMFDU FWJEFODF GPS PVS
TVCTQBDF FYQMPSBUJPO IZQPUIFTJT 	TFF IZQPUIFTJT )�

 XF OFFE TVCUPQJDT GPS UIF UPQJDT JO
ROBUST05� )PXFWFS
 TVCUPQJDT BSF OPU QSPWJEFE CZ UIF PSHBOJTFST� ঒VT XF DPOTJEFSFE
BO FYUFOTJPO PG UIF ROBUST05 DPSQVT QSPWJEFE CZ <��> GPS UPQJDT ��� BOE ��� BOE UIFJS
TVCUPQJDT� ঒FZ NBOVBMMZ TFMFDUFE TVCUPQJDT 	BTQFDUT
 GPS ॲWF UPQJDT
 BOE UXP PG UIFN
	��� BOE ���
 PWFSMBQQFE XJUI UIF UPQJDT XF DIPTF GPS UIJT TUVEZ� 'JOBMMZ
 BT EFTDSJCFE
JO $IBQUFS �����
 XF SFNPWFE EVQMJDBUFE BOE JOWBMJE EPDVNFOUT GSPN 53&$ "26"*/5

XIJDI BMTP JODMVEFE SFMFWBOU EPDVNFOUT JO UIF PSJHJOBM ROBUST05� ঒F ॲOBM UISFF UPQJDT
BSF MJTUFE JO 5BCMF ���
 XJUI UIF OVNCFS PG SFMFWBOU EPDVNFOUT CFGPSF BOE B঍FS DMFBOJOH
BOE UIF OVNCFS PG TVCUPQJDT QFS UPQJD BDRVJSFE GSPN <��>�

5BCMF ���� ROBUST05 UPQJDT TFMFDUFE GPS PVS TUVEZ
 JODMVEJOH UIF OVNCFS PG SFMFWBOU EPDVNFOUT JO 53&$"26"*/5
	B঍FS BOE CFGPSF DMFBOJOH EVQMJDBUFT BOE JOWBMJE EPDVNFOUT
 BOE UIF BWFSBHF "1 PG UIF UISFF UPQ QFSGPSNJOH
30#645�� SVOT� -BTU DPMVNO SFGFST UP UIF OVNCFS PG TVCUPQJDT 	BTQFDUT
 QSPWJEFE CZ <��>�

*% 5PQJD �3FM�
PSJHJOBM

�3FM� BࢦFS
DMFBOJOH BW� "1 � 4VCUPQJDT

��� BJSQPSU TFDVSJUZ �� �� ���� ��
&YBNQMF TVCUPQJDT�
MBHPT BJSQPSU
MPT BOHFMFT JOUFSOBUJPOBM BJSQPSU
NJBNJ JOUFSOBUJPOBM BJSQPSU

��� QJSBDZ �� �� ���� ��
&YBNQMF TVCUPQJDT�
HUT LBUJF
 WJSHJO QFBSM
NBSJOF NBTUFS

��� UBY FWBTJPO JOEJDUFE �� �� ���� �
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*O WBSJBOUT 4�4JOHMF BOE 4�6*�$PMM
 UIF SFUSJFWBM BMHPSJUIN JT MBOHVBHFNPEFMMJOH 	-.

XJUI %JSJDIMFU TNPPUIJOH <���> XJUI IZQFS�QBSBNFUFS TF਄JOH ಀ � ����� ঒F SFMFWBODF GFFE�
CBDL 	3'
 WBSJBOU 4�6*"MH�$PMM JNQMFNFOUT SFMFWBODF�CBTFE MBOHVBHF NPEFMMJOH <��>
 JO
QBSUJDVMBS 3.� XJUI �� GFFECBDL UFSNT BOE BMM EPDVNFOUT TBWFE CZ UIF DPMMBCPSBUPST� *O
BO PॵJOF FYQFSJNFOU XF GPVOE 3.� XJUI USVF 3' 	BT GPVOE JO UIF PॴDJBM 53&$ SFMFWBODF
KVEHFNFOU ॲMF
 UP PVUQFSGPSN UIF -. CBTFMJOF PO BWFSBHF CZ ������ BDSPTT PVS UISFF UPQ�
JDT� XF TBNQMFE � SFMFWBOU EPDVNFOUT QFS UPQJD GSPN UIF PॴDJBM RSFMT �� UJNFT
 SFUSJFWFE
SBOLFE MJTUT PG SFTVMUT CBTFE PO 3.� BOE -.
 SFNPWFE UIPTF � SFMFWBOU EPDVNFOUT GSPN UIF
SFTVMU MJTUT 	BOE UIF SFMFWBODF KVEHFNFOU ॲMF
 BOE DPNQVUFE UIF SFDBMM� ঒VT
 BT MPOH BT PVS
QBSUJDJQBOUT TBWF 	NPTUMZ
 SFMFWBOU EPDVNFOUT
 3' XJMM JNQSPWF UIF RVBMJUZ PG UIF TFBSDI
SFTVMUT DPNQBSFE UP UIF OPO�3' CBTFE MBOHVBHF NPEFMMJOH WBSJBOU FNQMPZFE JO 4�4JOHMF
BOE 4�6*�$PMM�

����� $SPXE�TPVSDFE 5BTL 4FUVQ
8F PQUFE GPS B DSPXETPVSDJOH TFUVQ EVF UP UIF OVNCFS PG QBSUJDJQBOUT XF SFRVJSF� UISFF
TFBSDI WBSJBOUT
 FBDI FWBMVBUFE XJUI JEFBMMZ GPVS HSPVQ TJ[FT 	�������
� 8F BJN GPS UFO
HSPVQT JO FBDI TFUVQۓB DPNNPO TJ[F
 DG� 5BCMF UIVTۓ��� SFRVJSJOH NPSF UIBO ��� QBSUJDJ�
QBOUT
 DPOTJEFSBCMZ NPSF UIBO JO BOZ PG UIF MJTUFE MBC TUVEJFT�

8F SFDSVJUFE XPSLFST GSPN UIF 1SPMJॲD QMBUGPSNr
 XIJDI IBT CFFO TIPXO UP CF B NPSF
SFMJBCMF TPVSDF PG XPSLFST GPS DPHOJUJWFMZ EFNBOEJOH UBTLT UIBO .5VSL PS 'JHVSF&JHIU
	GPSNFSMZ $SPXE'MPXFS

 UXP PUIFS QPQVMBS DSPXETPVSDJOH QMBUGPSNT <���>� 8PSLFST DBO
POMZ QBSUJDJQBUF PODF JO PVS TUVEZ� &BDI XPSLFS
 PODF BDDFQUJOH UIF UBTL
 JT EJSFDUFE UP PVS
TFSWFS BOE NPWFT UISPVHI UIF XPSLॳPX EFQJDUFE JO 'JHVSF ���� ঒F QSF�UBTL RVFTUJPOOBJSF
DPOUBJOT B EFTDSJQUJPO PG $4& BOE GPVS $4& RVFTUJPOT CPSSPXFE GSPN <���> UP QSJNF UIF
XPSLFST GPS UIF VQDPNJOH $4& UBTLT�

�� )PX P঍FO EP ZPV FOHBHF JO DPMMBCPSBUJWF 8FC TFBSDI ��-JLFSU TDBMF <%BJMZ
 -FTT
PࡗFO>

�� %FTDSJCF XIBU XFSF ZPV MPPLJOH GPS� 	F�H� IVTCBOE BOE XJGF QMBOOJOH B USJQ GPS UIF
GBNJMZ
 B HSPVQ PG TUVEFOUT XPSLJOH PO B XSJUJOH BTTJHONFOU BOE TIBSJOH TFBSDI
SFTVMUT�ॲOEJOHT
 B DPVQMF TIPQQJOH GPS B OFX TPGB
 FUD�


�� 8JUI IPX NBOZ PUIFST EJE ZPV DPMMBCPSBUF 	OPU JODMVEJOH ZPVSTFMੁ
 </VNCFS>

�� *U XBT FBTZ UP EFUFSNJOF JG B EPDVNFOU XBT SFMFWBOU UP B UBTL� <%JTBHSFF
 "HSFF>

঒FXBJUJOH SPPN DPNQPOFOU DPOUBJOT BO FYQMBOBUJPO PG UIF ۛXBJUJOH SPPNۜ DPODFQU
 B
WJTJCMF UJNFS
 UIF PQUJPO UP QMBZ B HBNF PG TOBLF BOE UIF PQUJPO PG BO BVEJP BMFSU
 UP FOBCMF
UIF XPSLFS UP VTF PUIFS CSPXTFS UBCT XIJMF XBJUJOH GPS TVॴDJFOUMZ NBOZ XPSLFST UP KPJO�
0ODF XPSLFST NPWF UP UIF $4& QIBTF
 UIFZ ॲSTU SFDFJWF BO JOUFSBDUJWF UPVS PG UIF TFBSDI
JOUFSGBDF CFGPSF TUBSUJOH UP XPSL PO UIFJS BTTJHOFE UPQJDT
 XIJDI XF SBOEPNJTFE UIF PSEFS
UIBU UIFZ XFSF QSPWJEFE UP NJUJHBUF MFBSOJOH FॱFDUT JO PVS BOBMZTFT� 5P QSPWJEF DPOUFYU GPS
UIF BE�IPD TFBSDI UPQJDT
 XF FNQMPZFE UIF UBTL UFNQMBUF JO 'JHVSF ���
 JOTQJSFE CZ QSFWJPVT
TUVEJFT <��
 ��>� "঍FS �� NJOVUFT PG TFBSDIJOH
 BMM DPMMBCPSBUPST BSF BVUPNBUJDBMMZ NPWFE
UP UIF OFYU TFBSDI UBTL UP FOTVSF TZODISPOJTBUJPO� ঒JT SFDBMM�PSJFOUFE UBTL DBO CF GPVOE JO
rI਄QT���XXX�QSPMJॲD�DP�
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TF਄JOHT TVDI QBUFOU�SFUSJFWBM BOE F�EJTDPWFSZ BOE SFQSFTFOUT B UZQJDBM UBTL JO $4& XIJDI
JOEVDFT B DPNQMFY BOE FYQMPSBUPSZ CFIBWJPVS GSPN VTFST BT EJTDVTTFE CZ <���>�

঒F QPTU�UBTL RVFTUJPOOBJSF DPOUBJOT UIF GPMMPXJOH TFWFO RVFTUJPOT PO TFBSDI TBUJTGBD�
UJPO UZQJDBMMZ BTLFE JO JOUFSBDUJWF *3 TUVEJFT <��>� 8F BMTP BTLFE RVFTUJPOT UP FWBMVBUF UIF
DPMMBCPSBUJWF GFBUVSFT XF QSPWJEFE GSPN SearchX�

�� )PXNBOZ QFPQMF EJE ZPV KVTU OPX DPMMBCPSBUFXJUI 	OPU JODMVEJOH ZPVSTFMੁ
 </VN�
CFS>

�� ঒F DPMPS DPEJOH PG UIF RVFSZ IJTUPSZ BOE CPPLNBSLT NBEF TFOTF UP NF� ��-JLFSU
TDBMF <%JTBHSFF
 "HSFF>

�� *U XBT FBTZ UP VOEFSTUBOE XIZ EPDVNFOUT XFSF SFUSJFWFE JO SFTQPOTF UP NZ RVFSJFT�
��-JLFSU TDBMF <%JTBHSFF
 "HSFF>

�� * EJEOۘU OPUJDF BOZ JODPOTJTUFODJFT XIFO * VTFE UIF TZTUFN� ��-JLFSU TDBMF <%JTBHSFF

"HSFF>

�� *U XBT FBTZ UP EFUFSNJOF JG B EPDVNFOU XBT SFMFWBOU UP B UBTL� <%JTBHSFF
 "HSFF>

�� )PX EJॴDVMU XBT UIJT UBTL ��-JLFSU TDBMF <7FSZ FBTZ
 7FSZ EJ࠼DVMU>

�� %JE ZPV ॲOE UIF DPMMBCPSBUJWF GFBUVSFT VTFGVM 	NVMUJ�HSJE RVFTUJPO XJUI POF SPX
GPS FBDI GFBUVSF� SFDFOU RVFSJFT
 TBWFE EPDVNFOUT
 BOE IJEJOH TBWFE BOE FYDMVEFE
SFTVMUT
 ��-JLFSU TDBMF <%JTBHSFF
 "HSFF>

'JHVSF ���� 0WFSWJFX PG B XPSLFSۘT ॳPX UISPVHI PVS TZTUFN�

*NBHJOF ZPV BSF B SFQPSUFS GPS B OFXTQBQFS� :PVS FEJUPS IBT KVTU UPME ZPV UP
XSJUF B TUPSZ BCPVU <ROBUST05 UPQJD UJUMF>� ঒FSFۘT B NFFUJOH JO BO IPVS
 TP ZPVS
FEJUPS BTLT ZPV BOE ZPVS DPMMFBHVFT UP TQFOE �� NJOVUFT UPHFUIFS BOE TFBSDI
GPS BT NBOZ VTFGVM EPDVNFOUT 	OFXT BSUJDMFT
 BT QPTTJCMF BOE TBWF UIFN� $PMMFDU
EPDVNFOUT BDDPSEJOH UP UIF GPMMPXJOH DSJUFSJB� <ROBUST05 UPQJD EFTDSJQUJPO>�

'JHVSF ���� 5BTL UFNQMBUF GPS PVS TUVEZ�

8PSLFST BSF BTTJHOFE UP TFBSDI WBSJBOUT BOE HSPVQ TJ[FT BU SBOEPN� UIF PSEFS PG UIF
UISFF TFBSDI UPQJDT JT SBOEPNJTFE QFS HSPVQ�
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����� 1PTU�QSPDFTTJOH PG $PMMFDUFE -PHT
%VF UP UIF VOQSFEJDUBCMF OBUVSF PG DSPXE�XPSLFST
 B TZODISPOJTFE $4& FYQFSJNFOU JT OPU
FBTZ UP DPOEVDU� "T HSPVQ TJ[FT JODSFBTF
 JU CFDPNFT NPSF EJॴDVMU UP GPSN HSPVQT 	BT
TVॴDJFOUMZ NBOZ DSPXE�XPSLFST IBWF UP DIPPTF UIF UBTL BU SPVHIMZ UIF TBNF UJNF
 BOE
XPSLFS ESPQPVU CFDPNFT NPSF MJLFMZ EVSJOH UIF UBTL� 8F NJUJHBUF UIFTF JTTVFT JO UISFF
TUFQT�

�� 0O B QFS UPQJD CBTJT
 XF POMZ DPOTJEFS DPMMBCPSBUPST BT BDUJWF JO B HSPVQ UIBU JTTVFE
BU MFBTU POF RVFSZ GPS UIF UPQJD�

�� 8F DPOTJEFS UIF OVNCFS PG DPMMBCPSBUPST JO B HSPVQ PO B UPQJD�CZ�UPQJD CBTJT 	XF
POMZ DPVOU BDUJWF DPMMBCPSBUPST

 JOTUFBE PG ॲYFE BDSPTT BMM UISFF TFBSDI UPQJDT� 'PS
JOTUBODF
 JG B HSPVQ TUBSUT XJUI GPVS XPSLFST
 BOE POF XPSLFS CFDPNFT JOBDUJWF B঍FS
UIF ॲSTU TFBSDI UPQJD BOE BOPUIFS XPSLFS ESPQT BU UIF TUBSU PG UIF UIJSE UPQJD
 XF
DPOTJEFS UIJT BT B HSPVQ PG GPVS DPMMBCPSBUPST GPS UIF ॲSTU UPQJD
 B HSPVQ PG UISFF GPS
UIF TFDPOE UPQJD BOE B HSPVQ PG UXP GPS UIF UIJSE UPQJD�

�� "T B঍FS UIFTF UXP TUFQT XF IBWF HSPVQT PG UISFF BOE ॲWF DPMMBCPSBUPST
 XF TVCTVNF
UIF MPHT PG HSPVQT PG ��� BOE ��� DPMMBCPSBUPST SFTQFDUJWFMZ JOUP UXP HSPVQT JO UIF
BOBMZTFT UIBU GPMMPX� 0WFSBMM
 XF UIVT BOBMZTF GPVS HSPVQ TJ[FT� \�
�
 \�
�^
 \�
�^^� 8F
EFDJEFE PO UIJT NFSHJOH TUSBUFHZ 	JOTUFBE PG GPS JOTUBODF NFSHJOH UPHFUIFS HSPVQT
PG ��� QBSUJDJQBOUT
 BT <��> GPVOE JO UIFJS TJNVMBUJPO TUVEZ UIF BEEJUJPO PG UIF TFDPOE
DPMMBCPSBUPS UP CSJOH BCPVU UIF HSFBUFTU CFOFॲU JO UFSNT PG TFBSDI FॱFDUJWFOFTT�

5BCMF ��� QSPWJEFT BO PWFSWJFX PG IPXNBOZ HSPVQT JO UPUBM 	�� HSPVQT XJUI CFUXFFO �
BOE � QBSUJDJQBOUTۓSFDBMM UIBU B HSPVQ IBT UISFF UPQJDT UP QBSUJDJQBUF JO
 QBSUJDJQBUFE JO PVS
FYQFSJNFOU BDSPTT BMM TFBSDI WBSJBOUT B঍FS UIF BCPWF QPTU�QSPDFTTJOH TUFQT� "T 4�4JOHMF
JT UIF TJOHMF�VTFS TFBSDI TFUVQ
 XF DPMMFDU �� JOTUBODFT PG TJOHMF�TFBSDI UBTLT BOE UIFO
TJNVMBUF UIF CFIBWJPVS BDSPTT MBSHFS HSPVQ TJ[FT CZ HSPVQJOH VTFST UPHFUIFS BOE NFSHJOH
UIFJS TBWFE EPDVNFOUT JO MJOF XJUI QSJPS XPSLT <��
 ��
 ��
 ���>� 8F HSPVQ VTFST UPHFUIFS
CZ DPOTJEFSJOH BMM QPTTJCMF DPNCJOBUJPOT GPS FBDI HSPVQ TJ[F
 FOTVSJOH UIBU UIF EBUB GPS
FBDI VTFS JT XFJHIFE FRVBMMZ JO UIF SFTVMUT�

" UPUBM PG ��� XPSLFST QBSUJDJQBUFE JO PVS TUVEZ
 PG XIJDI �� XFSF FYDMVEFE TJODF UIFZ
EJE OPU QFSGPSN BOZ BDUJPOT� 8F UIVT IBE ��� WBMJE QBSUJDJQBOUT� *O 5BCMF ��� XF IBWF UIF
MBSHFTU OVNCFS PG HSPVQT 	��
 GPS DPOEJUJPO 4�6*"MH�$PMM BOE HSPVQT \�
�^� ঒JT BSUFGBDU
DBO CF FYQMBJOFE CZ UIF GBDU UIBU SFHVMBSMZ QBSUJDJQBOUT BTTJHOFE UP DPMMBCPSBUJOH JO B UFBN
PG TJY 	XIJDI SFRVJSFE UIF MPOHFTU XBJUJOH UJNF
 HSFX JNQBUJFOU BOE ESPQQFE PVU
 BOE UIVT
P঍FO UIF SFTVMU XFSF GPSNFE HSPVQT PG UISFF PS GPVS QBSUJDJQBOUT� 0O BWFSBHF
 PVS XPSLFST
TQFOU �� NJOVUFT PO UIF UBTL
 JODMVEJOH UIF BU NPTU �� NJOVUFT JO UIF WJSUVBM XBJUJOH SPPN�
8F QBJE c���� GPS UIF UBTL
 XIJDI XBT BCPWF UIF QSJDF TVHHFTUFE CZ UIF 1SPMJॲD QMBUGPSN�

঒F ESPQ�PVU SBUF PG QBSUJDJQBOUT EVSJOH UIF FYQFSJNFOU XBT �����
 UIBU JT UIF SBUF PG
HSPVQT TUBSUJOH Pॱ XJUI BU MFBTU UXP DPMMBCPSBUPST UIBU EFDSFBTFE JO TJ[F XIJMTU XPSLJOH
UISPVHI UIF UISFF UPQJDT�

����� &WBMVBUJPO .FUSJDT BOE 4UBUJTUJDBM 5FTUT
8F VTF UIF GPMMPXJOH NFUSJDT BOE TUBUJTUJDBM BOBMZTFT UP DPNQBSF UIF TFBSDI WBSJBOUT BOE
HSPVQ TJ[FT JO MJOF XJUI QSFWJPVT XPSLT CZ +PIP FU BM� <��> BOE 1JDLFOT FU BM� <���>�
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5BCMF ���� /VNCFS PG HSPVQT BDSPTT TFBSDI WBSJBOUT
 UPQJDT BOE HSPVQ TJ[FT� /VNCFS PG HSPVQT BDSPTT TFBSDI
WBSJBOUT
 UPQJDT BOE HSPVQ TJ[FT� 'PS 4�4JOHMF
 XF DSFBUFE BSUJॲDJBM HSPVQT CZ TJNVMBUJOH UIF $4& CFIBWJPVS
BDSPTT MBSHFS HSPVQ TJ[FT XJUI UIF EBUB DPMMFDUFE GSPN UIF TJOHMF�VTFS TFBSDI EBUB�

5PQJD *% \�^ \�^ \�
�^ \�
�^
��� �� ߏ ߏ ߏ

4�4JOHMF ��� �� ߏ ߏ ߏ
��� �� ߏ ߏ ߏ
��� �� �� �� �

4�6*�$PMM ��� �� �� �� �
��� �� �� �� �
��� �� � �� ��

4�6*"MH�$PMM ��� �� �� �� ��
��� �� �� �� ��

3FUSJFWBM F࢓FDUJWFOFTT� JO PSEFS UPNFBTVSF SFUSJFWBM FॱFDUJWFOFTT
 XF FNQMPZ HSPVQ
SFDBMM XIJDI JT EFॲOFE BT UIF SFDBMM GPS UIF VOJPO PG UIF TFUT PG EPDVNFOUT UIBU FBDI DPM�
MBCPSBUPS TBWFE JO DPNQBSJTPO XJUI EPDVNFOUT QSPWJEFE SFMFWBOU CZ 53&$ ���� 3PCVTU
USBDL <���>� ঒JT NFUSJD JT BQQSPQSJBUF
 HJWFO UIF GBDU UIBU XF EFTJHOFE PVS TFBSDI UBTLT
UP CF SFDBMM�PSJFOUFE� ঒F HSPVQ SFDBMM ਰ਻	੊
 ੖
 JT DBMDVMBUFE GPS FBDI HSPVQ ੊ BOE UPQJD੖ � 5P DBMDVMBUF UIF BWFSBHF HSPVQ SFDBMM ਪਰ਻	੕
 ੖
 GPS BMM HSPVQT GPS TJ[F ੕ BOE UPQJD ੖ 
 XF
BWFSBHF HSPVQ SFDBMM BDSPTT BMM HSPVQT JO B HJWFO TJ[F DBUFHPSZ�ਪਰ਻	੕
 ੖
 � �]ਰ੕
੖ ] ຈ੊߆ਰ੕
੖ ਰ਻	੊
 ੖
� 	���


XIFSFਰ਻	੊
 ੖
 JT UIF HSPVQ SFDBMM NFBTVSFE BT UIF OVNCFS PG SFMFWBOU EPDVNFOUT SFUSJFWFE
CZ B HSPVQ ੊ GPS UPQJD ੖ EJWJEFE CZ UIF OVNCFS PG SFMFWBOU EPDVNFOUT JO UIF DPMMFDUJPO GPS
UPQJD ੖ �

8F BMTP DPOTJEFSFE BWFSBHF HSPVQ TVCUPQJD SFDBMM 	ਪਰ਼਻
� 5P DBMDVMBUF ਪਰ਼਻	੕
 ੖
 ਼੖ 

GPS BMM HSPVQT GPS TJ[F ੕ BOE UPQJD ੖ BOE JUT TVCUPQJDT ਼੖ 
 XF BWFSBHF HSPVQ TVCUPQJD SFDBMM
BMM HSPVQT JO B HJWFO TJ[F DBUFHPSZ�ਪਰ਼਻	੕
 ੖
 ਼੖ 
 � �]ਰ੕
੖ ] ຈ੊߆ਰ੕
੖ ਰ਼਻	੊
 ੖
 ਼੖ 
� 	���


XIFSF ਰ਼਻	੊
 ੖
 ਼੖ 
 JT UIF OVNCFS PG TVCUPQJDT SFUSJFWFE CZ HSPVQ ੊ GPS UPQJD ੖ EJWJEFE CZ]਼੖ ]
 XIJDI JT OVNCFS PG TVCUPQJDT GPS UPQJD ੖ �
5FNQPSBM BOBMZTFT� BU B OVNCFS PG UJNF QPJOUT EVSJOH B TFBSDI TFTTJPOۓTQFDJॲDBMMZ


B঍FS FBDI NJOVUFۓUIF HSPVQ SFDBMM GPS FBDI HSPVQ JT DPNQVUFE� IFSF
 XF POMZ UBLF EPDV�
NFOUT TBWFE VOUJM UIBU QPJOU JO UJNF JOUP BDDPVOU� ঒F TFBSDI TFTTJPO TUBSU UJNF JT ॲYFE UP
UIF UJNF UIF ॲSTU NFNCFS PG B DPMMBCPSBUJOH HSPVQ TVCNJUT B RVFSZ� "WFSBHF HSPVQ SFDBMM
GPS EJॱFSFOU HSPVQ TJ[FT JT DPNQVUFE JO UIF TBNF NBOOFS BT EJTDVTTFE BCPWF�

4UBUJTUJDBM BOBMZTFT� JO PSEFS UP DPNQBSF UIF JNQBDU PG HSPVQ TJ[F BOE TFBSDI WBSJBOU
JO 4FDUJPO ���
 XF DPOEVDUFE B UXP�GBDUPS BOBMZTJT PG WBSJBODF 	"/07"
 TFQBSBUFMZ CZ
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FBDI UPQJD� 8F FYBNJOFE UIF "/07" BTTVNQUJPOT XJUI -FWFOFۘT UFTU 	IPNPHFOFJUZ PG
WBSJBODFT
 BOE 4IBQJSP�8JMLۘT UFTU 	OPSNBMJUZ PG UIF "/07" SFTJEVBMT
� 8F DPOEVDUFE B
QPTU�IPD BOBMZTJT VTJOH ,SVTLBM�8BMMJT GPS UIF 4�4JOHMF TFBSDI WBSJBOU BOE 5VLFZۘT )4%
UFTU GPS UIF PUIFS TFBSDI WBSJBOUT�

��� 3FTVMUT
8F OPX ॲSTU QSFTFOU BO PWFSWJFX PG UIF NBJO PVUDPNFT PG PVS TUVEZ BOE QSPWJEF JOTJHIUT
JOUP PVS QBSUJDJQBOUTۘ TFBSDI CFIBWJPVST� 8F UIFO EJTDVTT UIFTF SFTVMUT JO MJHIU PG UIF
SFTFBSDI IZQPUIFTFT MJTUFE JO 4FDUJPO ����

঒F NBJO SFTVMUT PG PVS TUVEZ BSF TIPXO JO 'JHVSF ��� XIFSF XF QSFTFOU B EFUBJMFE
PWFSWJFX PG UIF EFWFMPQNFOU PG BWFSBHF HSPVQ SFDBMM BDSPTT UJNF
 EJॱFSFOU HSPVQ TJ[FT
BOE TFBSDI WBSJBOUT� 5XP NBJO PCTFSWBUJPOT DBO CF NBEF�

ۡ JO BMM DBTFT B MBSHFS HSPVQ TJ[F MFBET UP B MBSHFS SFDBMM MFWFM�

ۡ JO MJOF XJUI +PIP FU BM� BOEۓ<��> JO DPOUSBTU UP XFۓ<���> EJE OPU PCTFSWF B TZO�
FSHZ FॱFDU� QBJST PG DPMMBCPSBUPST XFSF OPU NPSF FॱFDUJWF UIBO UXP JOEFQFOEFOU
TFBSDIFST XIPTF SFTVMUT XFSF BHHSFHBUFE�

5BCMF ��� MJTUT UIF BWFSBHF HSPVQ SFDBMM PO B QFS�UPQJD CBTJT
 XJUI TUBUJTUJDBM EJॱFSFODFT
JO SFDBMM BDSPTT HSPVQ TJ[FT BOE TFBSDI WBSJBOUT IJHIMJHIUFEۓOPUF UIBU EVF UP UIF OBUVSF
PG 4�4JOHMF 	XIFSF HSPVQ TJ[FT � � BSF TJNVMBUFE
 JU JT OPU QPTTJCMF UP SFMJBCMZ UFTU GPS TUB�
UJTUJDBM EJॱFSFODFT CFUXFFO 4�4JOHMF BOE 4�6*�$PMM�4�6*"MH�$PMM� 8F ॲOE UIBU HSPVQ
TJ[FT PG \�
�^ BOE \�
�^ SFTQFDUJWFMZ UP MFBE UP TJHOJॲDBOUMZ IJHIFS SFDBMM MFWFMT UIBO TNBMMFS
HSPVQT� /FYU
 XF QSFTFOU PVS SFTVMUT BOE QSPWJEF FWJEFODF TVQQPSUJOH PS OPU UIF IZQPUIF�
TFT UIBU BJN UP BOTXFS PVS SFTFBSDI RVFTUJPO�

����� 4FBSDI #FIBWJPVST
5P QSPWJEF JOTJHIUT JOUP QBSUJDJQBOUTۘ TFBSDI CFIBWJPVST BT XFMM BT UP BTDFSUBJO UIBU PVS
QBSUJDJQBOUT DPOEVDUFE TFBSDIFT BT JOUFOEFE
 XF MJTU NBKPS DIBSBDUFSJTUJDT PG UIFJS JOEJ�
WJEVBM CFIBWJPVS JO 5BCMF ���� *O PSEFS UP BHHSFHBUF QBSUJDJQBOUTۘ CFIBWJPVSBM USBDFT JO B
NFBOJOHGVM NBOOFS
 XF SFTPSUFE UP DPNQVUJOH UIF NFEJBO WBMVF BDSPTT BMM QBSUJDJQBOUT PG
B DFSUBJO DPMMBCPSBUJPO HSPVQ TJ[F
 UPQJD BOE TFBSDI WBSJBOU� 4JODF XF IBWF UISFF UPQJDT
JO UPUBM
 XF UIFO DPNQVUFE UIF BWFSBHF PG UIF UISFF NFEJBO WBMVFT� 8F PCTFSWF BDSPTT
TFBSDI WBSJBOUT BOE HSPVQ TJ[FT
 UIBU UIF NFEJBO OVNCFS PG RVFSJFT JTTVFE CZ B TFBSDIFS
GPS B UPQJD WBSJFT CFUXFFO � BOE � XJUI RVFSJFT CFJOH PG NPEFSBUF MFOHUI 	� UP � UFSNT
� 8F
ॲOE B EFDSFBTJOH USFOE JO UIF OVNCFS PG WJFXFE EPDVNFOUT BT XFMM BT UIF BNPVOU PG UJNF
TQFOU PO FBDI EPDVNFOU WJFXFE GPS QBSUJDJQBOUT JO MBSHFS DPMMBCPSBUJOH HSPVQTۓUIFSF BSF
UXP QPTTJCMF FYQMBOBUJPOT GPS UIJT USFOE� PO UIF POF IBOE
 UIF QBSUJDJQBOUT NBZ CF NPSF
PDDVQJFE XJUI UIF BDUJWJUJFT PG UIFJS DPMMBCPSBUPST 	BT UIFZ BQQFBS JO UIF TIBSFE RVFSZ IJT�
UPSZ BOE UIF TIBSFE CPPLNBSLJOH XJEHFUT
 PS
 PO UIF PUIFS IBOE
 UIF QBSUJDJQBOUT NBZ CF
NPSF DPNQMBDFOU
 LOPXJOH UIBU UIFJS DPMMBCPSBUPST BSF BDUJWF JO UIF TBNF TFBSDI UBTL� ঒F
MBTU DPMVNO JO 5BCMF ��� TIPXT UIBU DPNQMBDFODZ JT OPU B MJLFMZ FYQMBOBUJPO
 BT UIF OVN�
CFS PG VOJRVF TBWFE EPDVNFOUT SFNBJOT SFMBUJWFMZ TUBCMF BDSPTT DPMMBCPSBUJWF HSPVQ TJ[FT
	XJUI UIF FYDFQUJPO PG UIF TJOHMF�VTFS DBTF
� 'JOBMMZ
 XF OPUF UIBU UIF EPDVNFOU WJFXJOH
UJNF JT SBUIFS TIPSU 	CFUXFFO � BOE �� TFDPOET JO 5BCMF ���
� UIJT DBO CF FYQMBJOFE CZ UIF



��� 3FTVMUT

�

��

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	B
 5PQJD ���
 4�4JOHMF XJUI TJNVMBUFE
HSPVQT

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	C
 5PQJD ���
 4�6*�$PMM

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	D
 5PQJD ���
 4�6*"MH�$PMMM

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	E
 5PQJD ���
 4�4JOHMF XJUI TJNVMBUFE
HSPVQT

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	F
 5PQJD ���
 4�6*�$PMM

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	ੁ
 5PQJD ���
 4�6*"MH�$PMM

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	H
 5PQJD ���
 4�4JOHMF XJUI TJNVMBUFE
HSPVQT

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll

Group Size
1
2
3-4
5-6

	I
 5PQJD ���
 4�6*�$PMM

0 2 4 6 8 10
Time elapsed (minutes)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Re
ca

ll
Group Size

1
2
3-4
5-6

	J
 5PQJD ���
 4�6*"MH�$PMM

'JHVSF ���� 0WFSWJFX PG UIF BWFSBHF HSPVQ SFDBMM GPS FBDI UPQJD BOE TFBSDI WBSJBOU NFBTVSFE JO POF�NJOVUF UJNF
JOUFSWBMT�

GBDU UIBU UIF 53&$ "26"*/5 EPDVNFOUT UIFNTFMWFT BSF SFMBUJWFMZ TIPSU
 XJUI BO BWFSBHF
MFOHUI PG ��� XPSET�

#BTFE PO UIFTF TUBUJTUJDT BOE BNBOVBM DIFDL PG B TBNQMF PG TFBSDI MPHT PVS QBSUJDJQBOUT
HFOFSBUFE XF DPODMVEF UIBU PVS QBSUJDJQBOUT QSPWJEF WBMJE MPH USBDFT GPS PVS BOBMZTFT�

����� 4FBSDI FDUJWFOFTT࢓& BDSPTT (SPVQ 4J[FT
'SPN 5BCMF���
 XF NBLF PVS ॲSTU PCTFSWBUJPO XJUI SFTQFDU UP SFDBMM� GPS OPOF PG UIF UPQJDT

TFBSDI WBSJBOUT BOE HSPVQ TJ[F DPNCJOBUJPO JT UIF SFQPSUFE SFDBMM HSFBUFS UIBO ���
 JOEJ�
DBUJOH UIF EJॴDVMUZ PG UIF UPQJDT BOE UIF QPUFOUJBM CFOFॲU BO JODSFBTJOH DPMMBCPSBUPS QPPM
DPVME CSJOH BCPVU� 8F BMTP TFF UIBU
 EFTQJUF QJDLJOH UIF NPTU EJॴDVMU UPQJDT
 UIF NBYJNVN
SFDBMM WBSJFT DPOTJEFSBCMZ 	'JHVSF ���

 XJUI B NBYJNVN PG ��� 	UPQJD ���

 ��� 	UPQJD ���

BOE ��� 	UPQJD ���
 SFTQFDUJWFMZ�

8IJMF UIF USFOET BDSPTT UPQJDT BOE TFBSDI WBSJBOUT JO 'JHVSF ��� BSF TJNJMBS
 UIFSF BSF
UXP BQQBSFOU PVUMJFST� 'JHVSF ���C TIPXT B TJHOJॲDBOU SFDBMM HBQ 	UIF SFDBMM EPVCMFT
 CF�



�

�� � 0O UIF *NQBDU PG (SPVQ 4J[F PO $PMMBCPSBUJWF 4FBSDI &ॱFDUJWFOFTT

5BCMF ���� 5PQJD�XJTF BWFSBHF HSPVQ SFDBMM 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF UPQJD�TFBSDI�WBSJBOU
 BDSPTT
DPOEJUJPOT BOE HSPVQ TJ[FT� 4UBUJTUJDBM TJHOJॲDBODF XBT EFUFSNJOFE WJB 5VLFZۘT )4% UFTU JOEFQFOEFOUMZ GPS FBDI
UPQJD� JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT BU ੒ � ���� XJUI #POGFSSPOJ DPSSFDUJPO BSF NBSLFE XJUI
TVQFSTDSJQU XY� ੁ JT UIF TFBSDI WBSJBOU 	ۗ*ۘ JO UIF DBTF PG 4�6*�$PMM BOE ۗ"ۘ JO UIF DBTF PG 4�6*"MH�$PMM

 BOE ੂ
JT UIF SFTQFDUJWF HSPVQ TJ[F� 'PS UIF 4�4JOHMF TJNVMBUFE HSPVQT
 XF EFUFSNJOFE TJHOJॲDBOU WBMVFT BNPOH HSPVQ
TJ[FT POMZ XJUIJO 4�4JOHMF WJB ,SVTLBM�8BMMJT UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD 	XF PNJ਄FE TVQFSTDSJQU TZNCPMT
BT BMM HSPVQ TJ[FT TIPX TJHOJॲDBOUMZ EJॱFSFOU SFTVMUT BU ੒ � ����
�

(SPVQ
TJ[F

"WFSBHF HSPVQ SFDBMM QFS UPQJD

��� ��� ���
� ����� ����� �����

4�4JOHMF � ����� ����� �����
��� ����� ����� �����
��� ����� ����� �����

� ����� ����� �����
4�6*�$PMM � ����� ����� �����

��� ����� ����� �����A1
��� �����I1,I2,A1 �����I1,I2,A1 �����I1,I2,I34,A1,A2

� ����� ����� �����
4�6*"MH�$PMM � ����� ����� �����

��� �����I2,A1 �����I1,I2,A1 �����I1,A1
��� �����I1,I2,A1,A2 �����I1,I2,I34,A1,A2 �����I1,I2,A1

UXFFO HSPVQ TJ[FT PG \�
�^ BOE \�
�^ BOE 'JHVSF ���I TIPXT OP DIBOHF JO SFDBMM CFUXFFO
HSPVQ TJ[FT PG POF BOE UXP� 8F EJE OPU PCTFSWF BOPNBMJFT JO UIF TFBSDI MPHT BDSPTT UIPTF
UXP UPQJD�WBSJBOU TFUVQT� CBTFE PO UIJT ॲOEJOH XF BSHVF UIBU UIFTF BSF TMJHIU WBSJBUJPOT
BSF B SFTVMU PG PVS VTFS TUVEZ TFUVQ�

"DSPTT BMM TFBSDI WBSJBOUT BOE UPQJDT XF ॲOE UIF ॲSTU QBSU PG )� 	"T HSPVQ TJ[FT JODSFBTF

HSPVQ SFDBMM JODSFBTFT ���
 UP CF TVQQPSUFE� *O 4�4JOHMF FBDI BEEJUJPOBM HSPVQ NFNCFS
SFTVMUT JO B TJNJMBS BCTPMVUF JODSFBTF JO SFDBMM MFWFMT BU UIF FOE PG UIF TFBSDI TFTTJPO
 J�F� BU
UIF UFO NJOVUF NBSL JO 'JHVSF ����

*O DPOUSBTU
 GPS UIF JOUFSGBDF�CBTFE DPMMBCPSBUJPO WBSJBOU 4�6*�$PMMXF ॲOE POMZ TNBMM
EJॱFSFODFT JO SFDBMM MFWFM CFUXFFO UFBNT PG POF 	J�F� B TJOHMF TFBSDIFS
 BOE UFBNT PG UXP
DPMMBCPSBUPST BU UIF FOE PG UIF TFBSDI TFTTJPO� ঒F MBSHFTU JODSFBTF JO SFDBMM 	SBOHJOH GSPN
���� UP ���� EFQFOEJOH PO UIF UPQJD
 PDDVST XIFO NPWJOH GSPN HSPVQT PG \�
�^ UP HSPVQT
PG \�
�^ DPMMBCPSBUPST� ঒F TJHOJॲDBODF UFTUT SFQPSUFE JO 5BCMF ��� TIPX UIBU XJUIJO 4�6*�
$PMM GPS BMM UPQJDT UIF MBSHFTU HSPVQ TJ[F ZJFMET TJHOJॲDBOUMZ CF਄FS SFDBMM MFWFMT UIBO HSPVQ
TJ[FT PG � BOE �� *O DBTF PG UPQJD ��� UIF EJॱFSFODF JT BMTP TJHOJॲDBOU XJUI SFTQFDU UP HSPVQ
TJ[F \�
�^ GPS UIF 4�6*�$PMM WBSJBOU�

" TPNFXIBU EJॱFSFOU QJDUVSF PODF NPSF FNFSHFT XIFO DPOTJEFSJOH BMHPSJUINJD NF�
EJBUJPO 	4�6*"MH�$PMM
� IFSF
 XF ॲOE TNBMMFS EJॱFSFODFT JO SFDBMM 	CFUXFFO ���� BOE
���� EFQFOEJOH PO UIF UPQJD
 XIFO NPWJOH GSPN \�
�^ DPMMBCPSBUPST UP \�
�^ DPNQBSFE
UP NPWJOH GSPN UXP UP \�
�^ DPMMBCPSBUPST 	���� UP ����
� ঒FTF ॲOEJOHT TIPX UIBU UIF
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TFDPOE QBSU PG )� 	��� XJUI EJNJOJTIJOH HBJOT
 EPFT OPU TFFN UP IPME XIFO NPWJOH GSPN B
QVSF TJNVMBUJPO TUVEZ UP B VTFS FYQFSJNFOU 	J�F�
 OPU BMM UISFF TFBSDI WBSJBOUT
 UPQJDT
 BOE
HSPVQT TJ[FT
� *O MJOF XJUI PVS ॲOEJOHT GPS 4�6*�$PMMXF IFSF BMTP PCTFSWF TUBUJTUJDBMMZ TJH�
OJॲDBOU EJॱFSFODFT JO SFDBMM CFUXFFO UIF MBSHFTU HSPVQ TJ[F BOE HSPVQ TJ[FT � BOE �� 8F
BMTP OPUF UIBU JO DPOUSBTU UP +PIP FU BM� <��> XF EP OPU PCTFSWF B DPOWFSHFODF PG UIF SFDBMM
MFWFMT BDSPTT HSPVQ TJ[FT UPXBSET UIF FOE PG UIF TFBSDI TFTTJPOۓUIBU JT UP TBZ
 XIJMF XF
FWBMVBUFE OP NPSF UIBO TJY DPMMBCPSBUPST 	BT DSPXE�TPVSDJOH CFDPNFT NPSF EJॴDVMU XJUI
JODSFBTJOHMZ IJHI HSPVQ TJ[FT

 CBTFE PO PVS SFTVMUT XF DBO FYQFDU FWFO MBSHFS HSPVQ TJ[FT
UP ZJFME BEEJUJPOBM JODSFBTFT JO SFDBMM� 0OF FYQMBOBUJPO GPS UIJT EJॱFSFODF DBO CF GPVOE
JO UIF GBDU UIBU XF GPDVTFE TQFDJॲDBMMZ PO EJॴDVMU UPQJDT
 XIJMF JO +PIP FU BM� <��>ۘT TJN�
VMBUJPO TUVEZ FBTZ UPQJDT BSF JODMVEFE XIJDI SFBDI IJHI SFDBMM MFWFMT FWFO BDSPTT B TNBMM
OVNCFS PG DPMMBCPSBUPST�

8F OPX NPWF PO UP IZQPUIFTJT )�
 XIJDI TUBUFT� 'PS UPQJDT XJUI B IJHIFS OVNCFS PG
SFMFWBOU EPDVNFOUT
 JODSFBTFE HSPVQ TJ[F XJMM TJHOJ࠺DBOUMZ JNQBDU HSPVQ SFDBMM� 5PQJD ��� IBT
�� SFMFWBOU EPDVNFOUT
 NPSF UIBO EPVCMF UIBU PG UPQJDT ��� BOE ���XJUI �� BOE �� SFMFWBOU
EPDVNFOUT SFTQFDUJWFMZ 	DG� BMTP 5BCMF ���
� 8IFO XF DPOTJEFS UIF SFDBMM EFWFMPQNFOUT JO
'JHVSF ��� BDSPTT UIF EJॱFSFOU UPQJDT
 XF TFFN UP ॲOE UIBU )� NBZ OPU IPME� GPS UPQJD
��� XF EP OPU PCTFSWF B IJHIFS JNQBDU PO HSPVQ SFDBMM UIBO GPS UIF PUIFS UXP UPQJDT� 0VS
SFTVMUT JOEJDBUF UIBU UIF DIPJDF PG DPMMBCPSBUJPO 	JOUFSGBDF�CBTFE POMZ WT� BMHPSJUINJD
 JT B
NPSF JNQPSUBOU GBDUPS XJUI SFTQFDU UP FYQMBJOJOH UIF JNQBDU PG HSPVQ TJ[F PO HSPVQ SFDBMM
MFWFM DIBOHFT�

����� 4FBSDI FDUJWFOFTT࢓& "DSPTT 5JNF
)ZQPUIFTJT )� JT DPODFSOFE XJUI UIF EFWFMPQNFOU PG SFDBMM PWFS UJNF
 XJUI TJNVMBUJPO
TUVEJFT JOEJDBUJOH UIBU B MBSHF HSPVQ TJ[F JT CFOFॲDJBM JO QBSUJDVMBS FBSMZ PO JO UIF TFBSDI
QSPDFTT� 8F SFTUBUF JU IFSF� -BSHFS HSPVQT BSF NPSF VTFGVM BU UIF CFHJOOJOH PG UIF TFBSDI
TFTTJPO
 XJUI HBJOT JO SFDBMM PWFS TNBMMFS HSPVQ TJ[FT EFDSFBTJOH BT UIF TFBSDI TFTTJPO QSPHSFTTFT�
0ODF BHBJO XF DPOTJEFS UIF SFDBMM EFWFMPQNFOUT JO 'JHVSF ���� 8F ॲOE UIBU JO QSBDUJDF UIF
CFOFॲU SFNBJOT SFMBUJWFMZ DPOTJTUFOU
 J�F�
 JU JT OPU SFTUSJDUFE UP UIF FBSMZ NJOVUFT PG UIF
TFBSDI TFTTJPO� "T UJNF QSPHSFTTFT
 UIF TNBMMFS DPMMBCPSBUJOH HSPVQT EP OPU ۛDBUDI VQۜ
XJUI UIF MBSHFS HSPVQT JO UFSNT PG SFDBMM� UIJT CFIBWJPVS IPMET BDSPTT BMM UISFF UPQJDT BOE
TFBSDI WBSJBOUT� "MUIPVHI XF EP OPU LOPX XIBU XPVME IBQQFO B঍FS UIF UFO NJOVUF NBSL
	BT XF ॲYFE UIF FOE PG B UPQJDۘT TFBSDI TFTTJPO

 XF PCTFSWF UIF SFDBMM DVSWFT GPS HSPVQ
TJ[FT PG � BOE � UP MFWFM Pॱ TPNFXIBU BDSPTT NPTU UPQJDT BOE TFBSDI WBSJBOU DPNCJOBUJPOT

JO DPOUSBTU UP UIF MBSHFS HSPVQ TJ[FT�

����� 4IBSJOH PG ,OPXMFEHF
-FU VT OPX DPOTJEFS IZQPUIFTJT )� XIJDI TUBUFT� 4IBSJOH PG LOPXMFEHF BDSPTT B HSPVQ
PG VTFST JODSFBTFT UIFJS HSPVQ SFDBMM� UIF F࠹FDU JT TJNJMBS BDSPTT HSPVQ TJ[FT� 3FDBMM UIBU 4�
6*�$PMM QSPWJEFT JOUFSGBDF�MFWFM EJWJTJPO PG MBCPVS XIJMF 4�6*"MH�$PMM QSPWJEFT CPUI
JOUFSGBDF�MFWFM EJWJTJPO PG MBCPVS BOE BMHPSJUINJD TIBSJOH PG LOPXMFEHF WJB TIBSFE 3'� *O
DPOUSBTU UP PVS FYQFDUBUJPOT 	TJNVMBUJPOT GPVOE TIBSJOH PG LOPXMFEHF UP JODSFBTF HSPVQ
SFDBMM DPNQBSFE UP QPTU�IPD NFSHJOH PG SFTVMU MJTUT BT EPOF JO 4�4JOHMF
 XF ॲOE 4�4JOHMF
UP QFSGPSN PO QBS XJUI 4�6*�$PMM BOE 4�6*"MH�$PMM JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT�
8IJMF QSPWJEJOH TIBSJOH PG LOPXMFEHF 	4�6*�$PMM WT� 4�6*"MH�$PMM
 EPFT OPU ZJFME TJH�
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OJॲDBOU DIBOHFT JO SFDBMM MFWFM GPS B HJWFO UPQJD BOE HSPVQ TJ[F
 XF ॲOE UIBU GPS � PVU PG �
UPQJD�HSPVQ�TJ[F DPNQBSJTPOT 	JHOPSJOH HSPVQT PG TJ[F POF
 4�6*"MH�$PMM SFQPSUT B IJHIFS
SFDBMM MFWFM UIBO 4�6*�$PMM
 QSPWJEJOH TPNF TVQQPSU GPS )��

-BTUMZ
 XF EFUFSNJOF XIFUIFS PVS QBSUJDJQBOUT BDUVBMMZ FOHBHFE XJUI UIFJS DPMMBCPSB�
UPST UISPVHI PVS JOUFSGBDF BॱPSEBODFT� 5P UIJT FOE
 JO 5BCMF ��� XF SFQPSU UIF NFEJBO
OVNCFS PG DMJDL JOUFSBDUJPOT PVS HSPVQT PG DPMMBCPSBUPST IBE XJUI RVFSJFT GSPN UIF Recent
Queries BOE EPDVNFOUT GSPN UIF Saved Documents XJEHFUT� )FSF
 XF JHOPSF JOUFSBDUJPOT
PG DPMMBCPSBUPST XJUI UIFJS PXO QPTFE RVFSJFT BOE UIFJS PXO TBWFE EPDVNFOUT� 8F ॲOE
UIBU XJUI JODSFBTJOH DPMMBCPSBUJPO HSPVQ TJ[F NPSF TVDI JOUFSBDUJPOT UBLF QMBDF
 UIPVHI
PWFSBMM UIFJS OVNCFS SFNBJOT TNBMM 	F�H� GPS HSPVQT PG TJ[F \�
�^ UIF NFEJBO OVNCFS PG
RVFSZ XJEHFU JOUFSBDUJPOT JT � UP �
 EFQFOEJOH PO UIF UPQJD
� ঒JT JT JO DPOUSBTU UP UIF
ॲOEJOHT CZ .PSSJT BOE )PSWJU[ <���> XIP SFQPSUFE JO UIF FWBMVBUJPO PG UIFJS SearchTo-
gether TZTUFN UIBU NPSF UIBO ��� PG 4&31 WJFXT DPVME CF USBDFE CBDL UP RVFSZ IJTUPSZ
DMJDLT� *U TIPVME CF OPUFE UIPVHI
 UIBU SearchTogether XBT B TUBOEBMPOF %FTLUPQ DMJFOU
XJUI WFSZ FMBCPSBUF DPMMBCPSBUJPO XJEHFUT
 XIJMF XF TUSPWF UP NBLF UIF TFBSDI FYQFSJFODF
DPMMBCPSBUJWF CVU TUJMM WFSZ NVDI SFMBUBCMF UP NPEFSO XFC TFBSDI�

5BCMF ���� 6TBHF PG DPMMBCPSBUJWF TFBSDI JOUFSGBDF GFBUVSFT CZ HSPVQT PG DPMMBCPSBUPST� 8F NFBTVSFE POMZ DMJDLT
PO SFDFOU RVFSJFT BOE TBWFE EPDVNFOUT XJEHFUT CZ DPMMBCPSBUPST UIBU EJE OPU JTTVF 	TBWF
 UIF PSJHJOBM RVFSZ
	EPDVNFOU
� 'PS FBDI UPQJD
 UIF NFEJBO WBMVF JT DPNQVUFE� SFQPSUFE IFSF JT UIF BWFSBHF PG UIPTF UISFF NFEJBO
WBMVFT�

(SPVQ �$MJDLFE �7JFXFE
TJ[F RVFSJFT TBWFE EPDT�

� ���� ����
4�6*�$PMM ��� ���� ����

��� ���� ����
� ���� ����

4�6*"MH�$PMM ��� ���� ����
��� ���� ����

����� FDUJWFOFTT࢓& PG &YQMPSJOH UIF 4FBSDI 4VCTQBDFT
/FYU
 XF MPPL BU IZQPUIFTJT)�
 DPODFSOFE XJUI IPX HSPVQT FYQMPSF UIF TFBSDI TVCTQBDFT
PG B TFBSDI UPQJD� ঒FTF TVCTQBDFT DBO CF TFFO BT UIF TVCUPQJDT GPS B TFBSDI UPQJD� 'PS
JOTUBODF
 GPS B TFBSDI UPQJD BJSQPSU TFDVSJUZ
 TVCUPQJDT DBO CF BJSQPSU TFDVSJUZ JO -PT "O�
HFMFT JOUFSOBUJPOBM BJSQPSU� 8F SFTUBUF )� IFSF� -BSHFS HSPVQT XJMM EJTDPWFS NPSF BSFBT
PG UIF JOGPSNBUJPO MBOETDBQF UIBU UIFZ NJHIU IBWF PUIFSXJTF NJTTFE XPSLJOH PO CZ UIFN�
TFMWFT� "T EFTDSJCFE JO 4FDUJPO �����
 XF PCUBJOFE UIF TVCUPQJDT GPS UXP UPQJDT
 ��� BOE
���
 BOE XF DPOTJEFSFE UIFTF TVCUPQJDT UIF QPTTJCMF BSFBT PG JOGPSNBUJPO MBOETBQDF UIBU
B HSPVQ NBZ FYQMPSF EVSJOH UIF TFBSDI QSPDFTT GPS B UPQJD� ঒VT
 UP NFBTVSF UIF QSPQPS�
UJPO PG TVCUPQJDT SFUSJFWFE EVSJOH UIF UBTL
 XF NFBTVSFE BWFSBHF HSPVQ TVCUPQJD SFDBMM
	TFF 4FDUJPO �����

 XIJDI JT NFBTVSFE CZ UIF OVNCFS PG SFMFWBOU TVCUPQJDT GPVOE JO TBWFE
EPDVNFOUT� .BYXFMM FU BM� <��> BOOPUBUFE UIF SFMFWBOU EPDVNFOUT BOE HFOFSBUFE B MJTU
PG TVCUPQJDT SFMFWBOU GPS FBDI EPDVNFOU
 XIFSF FBDI EPDVNFOU DBO CF SFMFWBOU GPS POF
PS NPSF TVCUPQJDT� 5BCMF ��� XF TIPX FYBNQMFT PG TVCUPQJDT GPS UPQJDT ��� BOE ���� 5P
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TJNQMJGZ PVS BOBMZTJT
 XF DPOTJEFS UIBU FBDI TVCUPQJD IBT UIF TBNF MFWFM PG EJॴDVMUZ� *O
5BCMF ���
 XF TIPX UIF BWFSBHF HSPVQ TVCUPQJD SFDBMM GPS UPQJDT ��� BOE ����

'SPN UIJT UBCMF
 UIF ॲSTU PCTFSWBUJPOXFNBLF JTXJUI SFTQFDU UP UIF OVNCFST PG TVCUPQJDT
EJTDPWFSFE� $PMMBCPSBUJOH HSPVQT EJTDPWFSFE NPSF TVCUPQJDT UIBO JOEJWJEVBM VTFST
 BOE
MBSHFS HSPVQT 	HSPVQ TJ[FT PG �
� BOE �
�
 BSF TJHOJॲDBOUMZ NPSF FॱFDUJWF JO ॲOEJOH OFX
TVCUPQJDT XIFO UIFZ TBWF EPDVNFOUT UIBU DPOUBJOFE UIPTF TVCUPQJDT� "EEJUJPOBMMZ
 TJN�
JMBSMZ UP HSPVQ SFDBMM
 BT XF JODSFBTF HSPVQ TJ[FT
 UIFSF JT B USFOE TIPXJOH UIBU HSPVQ
TVCUPQJD SFDBMM JODSFBTFT� )PXFWFS
 UIF TIBSJOH PG LOPXMFEHF QSPWJEFE JO WBSJBOU 4�6*"MH�
$PMM EPFT OPU TFFN UP IFMQ JO UPQJD ���� " QPTTJCMF FYQMBOBUJPO JT UIBU UPQJD ��� IBT GFXFS
SFMFWBOU EPDVNFOUT UIBO UPQJD ��� 	�� BOE �� EPDVNFOUT
 SFTQFDUJWFMZ

 BOE UIVT TIBSFE
SFMFWBODF GFFECBDLNBEF HSPVQT EJTDPWFS GFXFS TVCUPQJDT� *O DPOUSBTU
 GPS UIF DBTF PG UPQJD
���
 ॲOEJOH TVCUPQJDT TFFNFE UP CF NPSF FॱFDUJWF JO UFSNT PG HSPVQ TVCUPQJD SFDBMM XIFO
UIF OVNCFS PG SFMFWBOU EPDVNFOUT JT MBSHF� ঒FTF SFTVMUT TIPX UIBU UIFSF JT QSFMJNJOBSZ
FWJEFODF UP TVQQPSU )��

5BCMF ���� "WFSBHF TVCUPQJD HSPVQ SFDBMM 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF UPQJD�TFBSDI�WBSJBOU
 BDSPTT
DPOEJUJPOT BOE HSPVQ TJ[FT GPS UPQJDT ��� BOE ���� 4UBUJTUJDBM TJHOJॲDBODF XBT EFUFSNJOFE WJB 5VLFZۘT )4%
UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD� JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT BU ੒ � ���� XJUI #POGFSSPOJ
DPSSFDUJPO BSF NBSLFE XJUI TVQFSTDSJQU XY� ੁ JT UIF TFBSDI WBSJBOU 	ۗ*ۘ JO UIF DBTF PG 4�6*�$PMM BOE ۗ"ۘ JO UIF
DBTF PG 4�6*"MH�$PMM

 BOE ੂ JT UIF SFTQFDUJWF HSPVQ TJ[F� 'PS UIF 4�4JOHMF TJNVMBUFE HSPVQT
 XF EFUFSNJOFE
TJHOJॲDBOU WBMVFT BNPOH HSPVQ TJ[FT POMZ XJUIJO 4�4JOHMF WJB ,SVTLBM�8BMMJT UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD
	XF PNJ਄FE TVQFSTDSJQU TZNCPMT BT BMM HSPVQ TJ[FT TIPX TJHOJॲDBOUMZ EJॱFSFOU SFTVMUT BU ੒ � ����
�

5PQJD (SPVQ TJ[F "WFSBHF TVCUPQJD HSPVQ SFDBMM QFS UPQJD
4�4JOHMF 4�6*�$PMM 4�6*"MH�$PMM

��� � ����� ����� �����
� ����� ����� �����
��� ����� ����� ����� A1

��� ����� ����� I1,I2, A1, A2 ����� I1,I2, A1

��� � ����� ����� �����
� ����� ����� �����
��� ����� ����� ����� A1

��� ����� ����� I1, A1 ����� I1, A1

����� #FOF࢔UT PG "EEJOH /FX .FNCFST
0VS MBTU IZQPUIFTJT )� JT BCPVU UIF CFOFॲUT PG BEEJOH OFX NFNCFST UP B HSPVQ
 XIJDI
TUBUFT� F࡞ CFOF࠺UT PG BEEJOH FYUSB NFNCFST BSF JOWFSTFMZ QSPQPSUJPOBM UP UIF HSPVQ SFDBMM

BOE JU JT TNBMMFS BU UIF FBSMZ TUBHFT PG UIF TFBSDI TFTTJPO� ঒JT IZQPUIFTJT DPNFT GSPN UIF SF�
TVMUT GPVOE CZ +PIP FU BM� <��>� 5P TIPX FWJEFODF GPS UIJT IZQPUIFTJT
 XF TIPX JO 5BCMF ���

UIF JNQSPWFNFOUT PG HSPVQ SFDBMM CZ JODSFBTJOH HSPVQ TJ[F� #BTFE PO UIF SFTVMUT SFQPSUFE
JO 5BCMF ���
 XF DBOOPU TVQQPSU UIF ॲSTU QBSU PG )�� F࡞ CFOF࠺UT PG BEEJOH FYUSB NFNCFST
BSF JOWFSTFMZ QSPQPSUJPOBM UP UIF HSPVQ SFDBMM� )FODF JNQSPWFNFOUT JO HSPVQ SFDBMM BSF OPU
JOWFSTFMZ QSPQPSUJPOBM UP HSPVQ TJ[F GPS BMM UPQJDT JO UIF TZTUFN WBSJBOUT 4�6*�$PMM BOE
4�6*"MH�$PMM� )PXFWFS
 GPS UIF TJNVMBUFE HSPVQT
 JNQSPWFNFOUT JO SFDBMM TFFNFE UP CF
JOWFSTFMZ QSPQPSUJPOBM UP HSPVQ TJ[FT
 XIJDI JT PO QBS XJUI +PIP FU BM� <��>ۘT TJNVMBUJPO
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	B
 4�4JOHMF XJUI TJNVMBUFE HSPVQT 	C
 4�6*�$PMM 	D
 4�6*"MH�$PMMM

'JHVSF ���� 0WFSWJFX PG UIF JNQSPWFNFOUT JO BWFSBHF HSPVQ SFDBMM GPS TFBSDI WBSJBOU BWFSBHFE PWFS UPQJDT BOE
NFBTVSFE JO POF�NJOVUF UJNF JOUFSWBMT�

5BCMF ���� 5PQJD�XJTF CFOFॲU PG OFX NFNCFST BDSPTT PG HSPVQ TJ[F JO UFSNT PG HSPVQ SFDBMM 	BWFSBHFE BDSPTT BMM
HSPVQT JO B TJOHMF UPQJD�TFBSDI�WBSJBOU
 BDSPTT DPOEJUJPOT BOE HSPVQ TJ[FT� /PUF UIBU ����� NFBOT HSPVQ SFDBMM PG
HSPVQT PG TJ[F �
� EJWJEFE CZ HSPVQ SFDBMM PG HSPVQT PG TJ[F ��

*NQSPWFNFOUT 	�

5PQJD (SPVQ 4J[F 3BUJP 4�4JOHMF 4�6*�$PMM 4�6*"MH�$PMM

���
��� ������ ����� ������

����� ������ ������ ������
������� ������ ������ ������

���
��� ������ ������ ������

����� ������ ������ ������
������� ������ ������ ������

���
��� ������ ������ ������

����� ������ ������ ������
������� ������ ������ ������

XPSL� *O 'JHVSF ���
 XF QMPU UIF JNQSPWFNFOUT JO SFDBMM BMPOH XJUI TFBSDI TFTTJPO UIF BW�
FSBHF TFTTJPO BDSPTT BMM UPQJDT� )FSF
 XF ॲOE UIBU TJNVMBUFE HSPVQT EP OPU UP TVQQPSU UIF
SFTU PG )� BOE JU JT TNBMMFS BU UIF FBSMZ TUBHFT PG UIF TFBSDI TFTTJPO� 0ODF BHBJO
 JU JT OPU UIF
DBTF GPS PVS SFBM HSPVQT JO TZTUFN WBSJBOUT 4�6*�$PMM BOE 4�6*"MH�$PMM�

����� 8PSLFS 1FSDFQUJPOT
'JOBMMZ
 XF BOBMZTF UIF QBSUJDJQBOUTۘ SFTQPOTFT UP UIF TFWFO RVFTUJPOT JO UIF QPTU�RVFTUJPOOBJSF
	UIF RVFTUJPOT BSF MJTUFE JO 4FDUJPO �����
� 'PS PVS BOBMZTJT
 XF POMZ DPOTJEFS SFTQPOTFT
GSPN QBSUJDJQBOUT JO TUBCMF HSPVQT
 J�F� HSPVQT UIBU NBJOUBJOFE UIFJS PSJHJOBM TJ[F BDSPTT
BMM UISFF TFBSDI UPQJDT 	BT POF PG UIF RVFTUJPOT JT DPODFSOFE XJUI UIF QFSDFJWFE HSPVQ TJ[F
�
8F UIVT SFQPSU SFTQPOTFT GSPN ��
 ��
 BOE �� QBSUJDJQBOUT JO TFBSDI WBSJBOUT 4�4JOHMF

4�6*�$PMM BOE 4�6*"MH�$PMM
 SFTQFDUJWFMZ� 'PS UIF QPTU�RVFTUJPOOBJSF RVFTUJPOT ���
 XF
PCTFSWFE TJNJMBS SFTVMUT JO UFSNT PG NFEJBO ॲHVSFT
 BOE DPVME OPU ॲOE TUBUJTUJDBM EJॱFSFODF
BDSPTT HSPVQ TJ[FT BOE TFBSDI WBSJBOUT� ঒F NPTU JOUFSFTUJOH ॲOEJOH QFSUBJOT UP RVFTUJPO
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�
 UIF QFSDFJWFE WT� BDUVBM HSPVQ TJ[Fs BT SFQPSUFE JO 5BCMF ����� XIJMF GPS TNBMM HSPVQ
TJ[FT 	TJOHMF�VTFS TFBSDI PS QBJST PG DPMMBCPSBUPST
 BMNPTU BMXBZT UIF NBKPSJUZ PG QBSUJD�
JQBOUT JT BCMF UP QJDL UIF DPSSFDU HSPVQ TJ[FT
 XJUI JODSFBTJOH HSPVQ TJ[F UIF QFSDFQUJPO
WBSJFT XJEFMZ
 XJUI UIF WBTU NBKPSJUZ PG QBSUJDJQBOUT VOEFSFTUJNBUJOH UIF TJ[F PG UIF HSPVQ
BU BDUVBM HSPVQ TJ[F \���^� %FQFOEJOH PO UIF TFBSDI WBSJBOU
 XF BMTP TFF B DPOTJEFSBCMF
OVNCFS PG QBSUJDJQBOUT JO UIF TJOHMF�VTFS TFBSDI DPOEJUJPO UP SFQPSU UIFNTFMWFT IBWJOH
CFFO JO B DPMMBCPSBUJPOۓXF B਄SJCVUF UIJT UP UIF QSJNJOH RVFTUJPOT PO $4&
 UIF QBSUJDJ�
QBOUT IBE SFDFJWFE BU UIF TUBSU PG UIF FYQFSJNFOU BT XFMM BT UIF WJSUVBM XBJUJOH SPPN UJNF
UIF QBSUJDJQBOUT FYQFSJFODFE�

5BCMF ����� (SPVQ TJ[F WT QFSDFJWFE HSPVQ TJ[F JO � BDSPTT TFBSDI WBSJBOUT BOE HSPVQ TJ[FT� 3FTVMUT MJTUFE IFSF
BSF CBTFE PO UIF QPTU�RVFTUJPOOBJSF 	RVFTUJPO �
 $IBQUFS �����
� 4IPXO JO VOEFSMJOF JT UIF DFMM WBMVF XIFSF
BDUVBM�QFSDFJWFE HSPVQ TJ[F�

$POEJUJPO (SPVQ 4J[F 1FSDFJWFE (SPVQ 4J[F JO �
� � � � � � ��

4�4JOHMF � �� �� � � � � �

4�6*�$PMM

� �� � � �� � � �
� � �� �� � � � �
��� � �� �� �� �� � �
��� � �� �� �� � � �

4�6*"MH�$PMM

� �� �� � � � � �
� � �� �� �� � � �
��� � �� �� �� �� � �
��� � �� �� �� �� �� �

঑VFTUJPOT UXP UP TJY JO PVS QPTU�RVFTUJPOOBJSF GPDVT PO UIF QBSUJDJQBOUTۘ TFBSDI FYQF�
SJFODF
 TQFDJॲDBMMZ 	2�
 DPMPS DPEJOH
 	2�
 FBTZ UP VOEFSTUBOE EPDVNFOU SFUSJFWBM
 	2�
 OP
JODPOTJTUFODJFT
 	2�
 FBTZ UP EFUFSNJOF SFMFWBODF
 	2�
 UBTL EJॴDVMUZ� ঒F GFFECBDL GPS
RVFTUJPOT 2� UP 2� JT TJNJMBS BDSPTT UIF TFBSDI WBSJBOUT BOE HSPVQ TJ[FT
 SBOHJOH GSPN ���
PO UIF ��QPJOU -JLFSU TDBMF
 BOE UIVT XF DBO DPODMVEF UIBU UIF HFOFSBM TFBSDI FYQFSJFODF
XBT QPTJUJWF� 'PS 2�
 XF BMTP ॲOE TJNJMBS UBTL EJॴDVMUZ WBMVFT BDSPTT UIF UISFF TFBSDI
WBSJBOUT SBOHJOH GSPN BWFSBHF WBMVFT PG ���� 	4�4JOHMF
 UP ���� 	4�6*"MH�$PMM
 BOE ����
	4�6*�$PMM
�

8JUI SFTQFDU UP UIF VTFGVMOFTT PG UIF EJॱFSFOU JOUFSGBDF GFBUVSFT 	2�

 GPS BMM UIF TFBSDI
WBSJBOUT
 QBSUJDJQBOUT BHSFFE UIF TBWFE EPDVNFOUT UP CF UIF NPTU VTFGVM GFBUVSF
 GPMMPXFE
CZ UIF SFDFOU RVFSJFT BOE UIFO UIF IJEJOH PG BMSFBEZ TBWFE�FYDMVEFE TFBSDI SFTVMUT�

��� -JNJUBUJPOT
*O UIJT TFDUJPO
 XF BOBMZTF UIF MJNJUBUJPOT PG UIJT DIBQUFS BT PVS FYQFSJNFOUBM TFUVQ IBE
MJNJUBUJPOT SFMBUFE UP� 	J
 UIF SFNPUF $4& TF਄JOH� 	JJ
 QBJE QBSUJDJQBOUT UP DPOEVDU OPU GVMMZ

s/PUF UIBU XIJMF UIF RVFTUJPO JO UIF RVFTUJPOOBJSF BTLFE UIF QBSUJDJQBOU GPS UIF OVNCFS PG DPMMBCPSBUPST OPU
JODMVEJOH IJN�IFSTFMG
 XF IFSF SFQPSU UIF QFSDFJWFE HSPVQ TJ[F OVNCFS UP TJNQMJGZ UIF DPNQBSJTPO�
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SFBMJTUJD UBTLT� 	JJJ
 VTFS TUVEZ JOTUSVDUJPOT� BOE 	JW
 UIF OVNCFS PG UBTL BOE UIF OBUVSF PG
UIF UBTLT XF HBWF PVS QBSUJDJQBOUT� 'JSTU
 XF BDLOPXMFEHF UIBU SFTVMUT GPS MBSHFS HSPVQ
TJ[FT NBZ OPU HFOFSBMJTF UP UIF DP�MPDBUFE TF਄JOH BDSPTT BMM $4& EJNFOTJPOT� *O QBSUJDVMBS

XF MJNJUFE UIF DPNNVOJDBUJPO EJNFOTJPO CZ EJTBCMJOH UIF DIBU UPPM
 XIJDIۓJO UIF DP�
MPDBUFE TF਄JOHۓJT IBSE UP DPOUSPM� "MTP
 GPS UIF 4�4JOHMF
 XF EJE OPU QSPWJEF UIF TBNF
JOUFSGBDF 	F�H�
 DPMMBQTJOH PG TBWFE BOE FYDMVEFE EPDVNFOUT

 XIJDI JT XBT QSPWJEFE JO UIF
PUIFS UXP WBSJBOUT� 8F CFMJFWF UIBU UIJT JT B MJNJUBUJPO UP PVS XPSL
 BOE SFTVMUT DPVME IBWF
CFFO JNQBDUFE
 TVDI BT UIF CFIBWJPVS PG UIF 4�4JOHMF UP TUPQ UIFJS TFBSDIFT BOE EPJOH
NPSF QBHJOBUJPO BDUJPOT� 4FDPOE
 XF BDLOPXMFEHF UIBU QBSUJDJQBOUT BSF QBJE UP UBLF QBSU
JO B TUVEZ BOE IBWF OPU UIFNTFMWFT FODPVOUFSFE UIF UBTLT XF HBWF UIFN
 CVU XF DMBJN
UIBU JU EPFT OPU BॱFDU UIF JNQPSUBODF PG UIF QSFTFOUFE SFTVMUT CVU MFBWFT TQBDF GPS GVUVSF
XPSL� ঒JSE
 PVS VTFS TUVEZ JT EFTJHOFE GPMMPXJOH JOTUSVDUJPOT CBTFE PO QSFWJPVT XPSL
JO DPMMBCPSBUJWF TFBSDI BOE HVJEFMJOFT JO )$* GPS JOGPSNBUJPO SFUSJFWBM <��
 ���
 ���>� 8F
BDLOPXMFEHF UIBU UIF JOTUSVDUJPOT XFSF HJWFO UP PVS QBSUJDJQBOUT BT B MJNJUBUJPO UP UIJT
TUVEZ
 BOE GVUVSF XPSL TIPVME JOWFTUJHBUF UIF JNQBDU PG TVDI JOTUSVDUJPOT
 XIJDI JT PVU PG
UIF TDPQF PG UIJT UIFTJT� -BTUMZ
 XF EFTJHOFE PVS UBTLT BJNFE BU CFJOH BT SFBMJTUJD BT QPTTJCMF

IPXFWFS
 XF BDLOPXMFEHF UIBU UIFZ BSF TUJMM DPOUSPMMFE BOE TPNFXIBU BSUJॲDJBM UBTLT� "MTP

XF POMZ TFMFDUFE UISFF UPQJDT BOE IBSE UPQJDT GPS PVS TUVEZ� ঒FTF UPQJDT BOE EBUBTFUT BSF
OPU SFQSFTFOUBUJWF PG BO VQ�UP�EBUF EBUB DPMMFDUJPO UIBU QBSUJDJQBOUT XPVME ॲOE JO UIFJS
EBJMZ TFBSDIFT PO UIF 8FC� #FTJEFT UIBU
 PVS UBTLT BSF SFDBMM�PSJFOUFE UBTLT
 XIJDI NBOZ
QBSUJDJQBOUTNBZ OPU IBWF FODPVOUFSFE CFGPSF JO B HFOFSBM DPMMBCPSBUJWF TFBSDI TF਄JOH� 8F
BDLOPXMFEHF UIBU
 JO DPNCJOBUJPO
 BMM UIFTF MJNJUBUJPOT DPVME UISFBUFO UIF HFOFSBMJTBCJMJUZ
PG BOZ ॲOEJOHT
 CVU XF CFMJFWF UIBU UIJT EPFT OPU EFWBMVF UIF SFTVMUT GPVOE JO UIJT DIBQUFS�

��� $PODMVTJPOT
঒F JNQBDU PG HSPVQ TJ[F PO $4& FॱFDUJWFOFTT IBT OPU SFDFJWFE B MPU PG B਄FOUJPO JO QBTU
SFTFBSDI� *O QBSUJDVMBS
 XF BSF BXBSF PG POMZ POF XPSL UIBU GPDVTFT PO UIJT JTTVF� +PIP FU BM�
<��>
 XIP QFSGPSNFE FMBCPSBUF TJNVMBUJPOT UP JOWFTUJHBUF UIF FॱFDU PG HSPVQ TJ[F DIBOHFT
JO SFDBMM�PSJFOUFE TFBSDI UBTLT� 4JNVMBUJPOT
 UIPVHI
 BSF MJNJUFE JO UIFJS BCJMJUZ UP NPEFM
UIF SFBM XPSME
 BOE UIVT
 JO UIJT DIBQUFS
 XF DPOEVDUFE B VTFS TUVEZ UP JOWFTUJHBUF UP XIBU
FYUFOU UIF ॲOEJOHT PG UIJT TJNVMBUJPO TUVEZ IPME JO B TFUVQ XJUI BDUVBM VTFST� *O QBSUJDVMBS

XF BJNFE UP BOTXFS UIF SFTFBSDI RVFTUJPO�

32�� 8IBU JT UIF JNQBDU PG HSPVQ TJ[F PO $4& JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT BOE
TFBSDI CFIBWJPVST 

5P UIJT FOE
 XF EFTJHOFE B DSPXE�TPVSDJOH CBTFE VTFS FYQFSJNFOU VTJOH PVS $4& GSBNF�
XPSL SearchX DBQBCMF PG TZODISPOJTJOH DSPXE�XPSLFST BDSPTT UBTLT BOE VTFS HSPVQT UP
FYQMPSF UIF FYUFOU UP XIJDI UIF TJNVMBUJPO SFTVMUT IPME JO QSBDUJDF� *O QBSUJDVMBS
 PG UIF TJY
IZQPUIFTFT XF JOWFTUJHBUFE 	BMM GPDVTJOH PO UIF JNQBDU PG HSPVQ TJ[F DIBOHFT PO TFBSDI
FॱFDUJWFOFTT

 XF ॲOE QBSUJBM TVQQPSU GPS POMZ UXP PG UIFN 	)� BOE)�

 EFNPOTUSBUJOH VM�
UJNBUFMZ UIF MJNJUBUJPOT UIBU B TJNVMBUJPO TFUVQ TVॱFST GSPN� *O BEEJUJPO
 PVS QSFMJNJOBSZ
SFTVMUT TIPX FWJEFODF UP TVQQPSU )��

4QFDJॲDBMMZ
 XF EP OPU PCTFSWF EJNJOJTIJOH SFUVSOT XJUI JODSFBTJOH HSPVQ TJ[FT� UIF
HSPVQ SFDBMM TUFBEJMZ JODSFBTFT BT NPSF DPMMBCPSBUPST QBSUJDJQBUF JO UIF TFBSDI� 8F BMTP EP



�

�� � 0O UIF *NQBDU PG (SPVQ 4J[F PO $PMMBCPSBUJWF 4FBSDI &ॱFDUJWFOFTT

OPU ॲOE MBSHF DPMMBCPSBUJOH HSPVQT UP CF NPTU CFOFॲDJBM BU UIF TUBSU PG B TFBSDI TFTTJPO�
*OTUFBE
 UIF JODSFBTFE SFDBMM PCUBJOFE FBSMZ JO UIF TFBSDI TFTTJPO JO DPOUSBTU UP TNBMMFS
DPMMBCPSBUJOH HSPVQT JT SFUBJOFE UISPVHIPVU UIF TFBSDI TFTTJPO� "MTP
 XF OPUFE UIBU PVS
SFTVMUT BMTP DPOॲSN PVS JOUVJUJPO UIBU TIBSJOH PG LOPXMFEHF BQQSPBDIFTۓXIJDI XPSL XFMM
JO TJNVMBUJPOT BT UIFZ BTTVNF QFSGFDU SFMFWBODF KVEHFNFOU DBQBCJMJUJFT BOE OP JODSFBTFE
DPHOJUJWF MPBE XJUI JODSFBTJOH HSPVQ TJ[FۓOFFE UP CF DPOTJEFSFE XJUI DBSF BT HSPVQ TJ[FT
JODSFBTF� -BTUMZ
 PVS SFTVMUT PO TFBSDI TQBDF FYQMPSBUJPO TIPX QSFMJNJOBSZ FWJEFODF UIBU
MBSHFS HSPVQT BSF NPSF FॱFDUJWF JO EJTDPWFSJOH EJॱFSFOU BSFBT PG UIF TFBSDI TQBDF UIBU
TJOHMF VTFST XPVME OPU EJTDPWFS CZ UIFNTFMWFT�

8F CFMJFWF UIBU UIF SFTVMUT XF QSFTFOUFE JO UIJT DIBQUFS BSF BO JNQPSUBOU TUFQ UPXBSET
B HSFBUFS SFTFBSDI FNQIBTJT PO DIBOHJOH BOE JNQPSUBOUMZ JODSFBTJOH HSPVQ TJ[FT JO $4&
TF਄JOHT� *O QBSUJDVMBS
 JO PVS FYQFSJNFOUT
 XF DPOTJEFSFE B NBYJNVN PG TJY DPMMBCPSBUPST
EVF UP JOIFSFOU MJNJUBUJPOT UIBU UIFNJY PG TZODISPOPVT $4& BOE DSPXE�XPSLJOH QMBUGPSNT
TVॱFS GSPN
 IPXFWFS
 BU UIF TBNF UJNF
 XF EJE OPU ॲOE FWJEFODF UIBU XF BMSFBEZ SFBDIFE
UIF VQQFS SFDBMM CPVOE XJUI PVS NBYJNVN HSPVQ TJ[F� 0VS ॲOEJOHT TIPX UIBU UIFSF JT
SPPN UP JOWFTUJHBUF IPX FॱFDUJWF BSF $4& TZTUFNT UP TVQQPSU HSPVQT PG TJ[F CFZPOE ���

BOE JU JT QFSUJOFOU UP DPOTJEFS PUIFS HSPVQ TJ[FT GPS GVUVSF SFTFBSDI�

#BTFE PO PVS ॲOEJOHT
 TFWFSBM JOUFSFTUJOH BWFOVFT PG GVUVSF XPSL DBO CF FYQMPSFE�

ۡ 8F CFMJFWF
 CBTFE PO PVS FYQFSJFODFT JO UIJT DIBQUFS
 XF IBWF SFBDIFE DMPTF UP
UIF NBYJNVN OVNCFS PG DPMMBCPSBUPST XF DBO FOHBHF TZODISPOPVTMZ JO B DSPXE�
TPVSDJOH TFUVQ� ঒JT JT CFDBVTF UP GPSN HSPVQT MBSHFS UIBO TJY QFPQMF
 POF XPVME
OFFE UP JODSFBTF UIF XBJUJOH UJNF UP GPSN B DSPXE�TPVSDJOH HSPVQ BOE UIF XJMMJOH�
OFTT PG QBSUJDJQBOUT UP XBJU� $POTFRVFOUMZ
 UIJT XPVME JODSFBTF DPTUT BOE UJNF GPS
TVDI FYQFSJNFOU� "T B OFYU TUFQ
 GVUVSF XPSL TIPVME JOWFTUJHBUF UIF EFQMPZNFOU
PG B $4& TZTUFN JO B MBSHF�TDBMF FOWJSPONFOU XIFSF MBSHFS HSPVQT UIBO TJY XPSL
UPHFUIFS UPXBSET B TIBSFE HPBM�

ۡ 0OF GVUVSF BWFOVF JT UP JOWFTUJHBUF UIF NPEFMMJOH PG UIF $4& QSPDFTT WJB UIF SFDFOUMZ
JOUSPEVDFE FDPOPNJD NPEFMT PG TFBSDI <��> JO PSEFS UP HBJO B CF਄FS UIFPSFUJDBM VO�
EFSTUBOEJOH PG UIF JOUFSGBDF BOE BMHPSJUINJD NFEJBUJPO BQQSPBDIFT UIBU BSF XPSUI
FYQMPSJOH GVSUIFS� 'PS JOTUBODF
 TVDI UIFPSFUJDBM NPEFMT DPVME IFMQ VT JEFOUJGZ XIJDI
DPMMBCPSBUJWF GFBUVSF XPVME CF NPTU CFOFॲDJBM GPS DPMMBCPSBUJWF HSPVQT CFGPSF DPO�
EVDUJOH B VTFS TUVEZ FYQFSJNFOU�
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"OBMZ[JOH UIF &ॱFDUT PG 3PMF

"TTJHONFOU JO $4& 5BTLT
*O UIF QSFWJPVT DIBQUFS
 XF DPOTJEFSFE HSPVQ TJ[FT BT POF BTQFDU PG HSPVQ DPO࠺HVSBUJPO JO
$4&� *O UIJT DIBQUFS
 XF FYQMPSF BOPUIFS BTQFDU PG HSPVQ DPO࠺HVSBUJPO
 BTTJHOFE SPMFT JO $4&�
JOTUFBE PG HSPVQT EFUFSNJOJOH IPX UP TQMJU VQ UIF TFBSDI UBTL 	BOE UIVT MPTJOH UJNF DPNNV�
OJDBUJOH BOE DPPSEJOBUJOH

 HSPVQ NFNCFST BSF BTTJHOFE EJ࠹FSFOU SPMFT CZ UIF $4& TZTUFN�
JT࡞ JT IZQPUIFTJTFE CZ QSFWJPVT XPSLT UP NBLF UIF TFBSDI QSPDFTT NPSF F࠼DJFOU BOE NPSF
TVDDFTTGVM� 1BTU VTFS TUVEJFT IBWF QSPWJEFE DPOUSBEJDUJOH FWJEFODF BT UP UIF VUJMJUZ PG BTTJHOFE
SPMFT JO $4&� JT࡞ DIBQUFS BJNT UP TF࡚MF UIF RVFTUJPO PG UIF F࠹FDUJWFOFTT PG SPMF�CBTFE $4&
CZ DPOEVDUJOH B VTFS TUVEZ BDSPTT GPVS DPOEJUJPOT� "QBSU GSPN TFBSDI F࠹FDUJWFOFTT
 XF BMTP
JOWFTUJHBUF UIF EJ࠹FSFODFT JO TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QB࡚FSOT CFUXFFO UIPTF
DPOEJUJPOT� 8F OE࠺ UIBU TFBSDI F࠹FDUJWFOFTT EPFT OPU EJ࠹FS TJHOJ࠺DBOUMZ CFUXFFO HSPVQT
XJUI BOE XJUIPVU BTTJHOFE SPMFT
 FWFO UIPVHI PVS TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QBU�
UFSO BOBMZTFT SFWFBM B DPOTJEFSBCMF EJWFSHFODF BNPOH UIPTF HSPVQT� 8F UIVT IBWF UP DPODMVEF
UIBU SPMF�CBTFE BUڙ&$4 MFBTU XIFO FNQMPZJOH UIF SPMFT BT FTUBCMJTIFE JO UIF MJUFSBUVSFڙJT OPU
CFOF࠺DJBM GPS $4&� 6TFST BSF KVTU BT F࠹FDUJWF XIFO TFMG�PSHBOJTJOH BT B HSPVQ�
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��� *OUSPEVDUJPO
1BTU SFTFBSDI FॱPSUT JO $4& IBWF GPDVTFE PO CPUI UIF TFBSDI CBDLFOE <���
 ���
 ���> BOE
GSPOUFOE <��
 ���
 ���> UP JNQSPWF UIF TFBSDI FYQFSJFODF PG DPMMBCPSBUJOH TFBSDIFST� *O�
UVJUJWFMZ
 TFBSDIFST XIP JOEFQFOEFOUMZ XPSL UPXBSET TPMWJOH B TIBSFE UBTL QFSGPSN EV�
QMJDBUF XPSL
 XIJDI DBO CF BWPJEFE CZ FYQMJDJU DPMMBCPSBUJPO XIFO DPNNVOJDBUJPO BOE
DPPSEJOBUJPO PG UIF TFBSDI FॱPSU BSF BWBJMBCMF� "QBSU GSPN VTFS JOUFSGBDF BOE SFUSJFWBM BM�
HPSJUINTۘ JNQSPWFNFOUT
 QSJPS XPSLT IBWF BMTP DPOTJEFSFE UIF JNQBDU PG EJॱFSFOU HSPVQ
B਄SJCVUFT
 JODMVEJOH UIF TJ[F PG UIF HSPVQ <��>
 UIF FYQFSUJTF PG UIF HSPVQ NFNCFST <���>

UIF OBUVSF PG UIF DPMMBCPSBUJPO 	TZODISPOPVT WT� BTZODISPOPVT
 DP�MPDBUFE WT� SFNPUF
<��
 ���>
 BOE UIF SPMFT TFBSDIFST UBLF VQ JO B HSPVQ <���
 ���
 ���>� ঒F MB਄FS JT UIF GPDVT
PG UIJT DIBQUFS� XIFO TFBSDIFST BSF DPMMBCPSBUJOH
 UIFZ DBO FJUIFS DPNNVOJDBUF UP EFDJEF
IPX UP TIBSF UIF XPSL 	F�H�
 CZ GPDVTJOH PO EJॱFSFOU BTQFDUT PG UIF JOGPSNBUJPO OFFE
 PS
CF BTTJHOFE QSF�EFॲOFE SPMFT� ঒FTF SPMFT TQFDJGZ FBDI HSPVQ NFNCFSۘT GVODUJPO 	F�H�
 POF
HSPVQ NFNCFS JT SFTQPOTJCMF GPS ॲOEJOH EPDVNFOUT
 BOPUIFS POF GPS SFBEJOH BOE FWBM�
VBUJOH UIFN
� ঒JT JO UVSO
 JO QSFWJPVT XPSLT JT IZQPUIFTJTFE UP SFEVDF UIF BNPVOU PG
DPNNVOJDBUJPO OFDFTTBSZ
 UIVT MFBWJOH TFBSDIFST XJUI NPSF UJNF UP GPDVT PO UIF UBTL BU
IBOE<���
 ���
 ���>� 6MUJNBUFMZ
 UIJT TIPVME SFTVMU JO CF਄FS UBTL PVUDPNFT�

%FTQJUF UIF JOUVJUJWF BQQFBM PG SPMF�CBTFE $4& 	XIJDI JO PVS DBTF JO UIJT DIBQUFS BOE
UIBU PG QSJPS XPSL JT BMXBZT SFTUSJDUFE UP QBJST PG TFBSDIFST

 QSJPS VTFS TUVEJFT IBWF SF�
WFBMFE DPOॳJDUJOH FWJEFODF� 8IJMF <���> TIPXFE UIBU HSPVQT XJUI QSF�BTTJHOFE SPMFT PVU�
QFSGPSN BSUJॲDJBM HSPVQT 	J�F� HSPVQT DSFBUFE GSPN UIF MPH USBDFT PG JOEJWJEVBM TFBSDIFST

 <���>
GPVOE UIBU HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT UFOEFE UP SFBDI B IJHIFS TFBSDI FॱFDUJWFOFTT
UIBO HSPVQT XJUI BTTJHOFE SPMFT� "OE MBTUMZ
 <��> EJE OPU PCTFSWF TJHOJॲDBOU EJॱFSFODFT
JO SFUSJFWBM QFSGPSNBODF CFUXFFO HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT BOE BSUJॲDJBM HSPVQT�
5BCMF ��� TIPXT UIBU HSPVQT XJUI QSF�BTTJHOFE SPMFT IBWF OPU EFॲOJUJWFMZ CFFO TIPXO UP PG�
GFS JNQSPWFE QSFDJTJPO BOE�PS SFDBMM PWFS HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT� *O TVNNBSZ

GSPN 5BCMF ���
 XF ॲOE SPMF�CBTFE $4& UP CF CPUI CF਄FS BOE XPSTF UIBO $4& XJUIPVU QSF�
BTTJHOFE SPMFT� $0-3 SPX �� 	$0- SPX ࠀ� */%.
 SPX �� $0-3� 8F VTFE UIF TJHO ࠀ UP NFBO
BQQSPYJNBUFMZ UIF TBNF�

5BCMF ���� 0WFSWJFX PG QSFWJPVT XPSLT DPNQBSJOH EJॱFSFOU $4& TF਄JOHT JO B VTFS TUVEZ TFUVQ� 1SJPS NBKPS
ॲOEJOHT JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT BSF MJTUFE JO UIF MBTU UXP DPMVNOT� 'PVS UZQFT PG TF਄JOHT BSF DPOTJEFSFE�
B QBJS PG DPMMBCPSBUJOH VTFST 	$0-
� B QBJS PG DPMMBCPSBUJOH VTFST XJUI QSF�BTTJHOFE 3PMFT 	$0-3
� BO JOEJWJEVBM
TFBSDIFS 	*/%
� BOE BO BSUJॲDJBM QBJS PG VTFST 	*/%.

 DSFBUFE CZ UIF .FSHJOH PG UXP JOEJWJEVBM TFBSDIFSTۘ MPH
USBDFT�

$0- $0-3 */% */%. 1SFDJTJPO 3FDBMMޝ ޝ �
+PIP FU BM� <��> � � ࠀ ࠀ
1JDLFOT FU BM� <���> � � $0-3�*/%. $0-3�*/%.
5BNJOF BOE 4PVMJFS <���> � � $0-�$0-3 ࠀ
JTࢩ TUVEZ � � � �

঒F NBKPS MJNJUBUJPO PG UIFTF QSJPS XPSLT JT UIF CJOBSZ OBUVSF PG UIF DPNQBSJTPO� JO
FBDI DBTF
 POMZ UXP DPOEJUJPOT XFSF DPNQBSFE� *O UIJT DIBQUFS
 XF BJN UP TF਄MF UIF RVFT�
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UJPO PG UIF FॱFDUJWFOFTT PG SPMF�CBTFE $4& CZ DPOEVDUJOH B VTFS TUVEZ BDSPTT GPVS DPO�
EJUJPOT� 	J
 JOEJWJEVBM TFBSDIFST� 	JJ
 BSUJॲDJBM HSPVQT DSFBUFE CZ BHHSFHBUJOH UIF TFBSDI
MPHT PG QBJST PG JOEJWJEVBM TFBSDIFST� 	JJJ
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUIPVU BTTJHOFE
SPMFT� BOE 	JW
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUI BTTJHOFE SPMFT� 8F EP OPU POMZ DPO�
TJEFS TFBSDI QFSGPSNBODF
 CVU BMTP FYQMPSF UIF EJॱFSFODFT JO TFBSDI CFIBWJPVS BDSPTT UIF
GPVS DPOEJUJPOT BT XFMM BT UIF JNQBDU PG SPMFT PO TFBSDIFSTۘ DPNNVOJDBUJPO QB਄FSOT� *O
UIJT DIBQUFS
 XF BJN UP BOTXFS UIF GPMMPXJOH NBJO SFTFBSDI RVFTUJPO�

32� 8IBU BSF UIF CFOFॲUT PG SPMF�CBTFE $4& JO SFDBMM�PSJFOUFE UBTLT JO UFSNT PG TFBSDI
SFUSJFWBM FॱFDUJWFOFTT
 TFBSDI CFIBWJPVST
 BOE DPNNVOJDBUJPO QB਄FSOT 

.PSF TQFDJॲDBMMZ
 XF XJMM BOTXFS 32� XJUI UIF GPMMPXJOH UISFF ॲOF�HSBJOFE SFTFBSDI
RVFTUJPOT�

32��� %PFT SFUSJFWBM FॱFDUJWFOFTT CFUXFFO DPMMBCPSBUJWF HSPVQTXJUI VOBTTJHOFE BOE QSF�
BTTJHOFE SPMFT EJॱFS 

32��� (JWFO UIF DPMMBCPSBUJWF HSPVQT PVUMJOFE JO32���
 IPX EP TFBSDI CFIBWJPVST EJॱFS
CFUXFFO UIFN
 BOE DPNQBSFE UP TFBSDIFST XPSLJOH JOEJWJEVBMMZ 

32��� 5P XIBU FYUFOU EPFT UIF BTTJHONFOU PG SPMFT BॱFDU DPNNVOJDBUJPO CFUXFFO HSPVQ
NFNCFST 

#BTFE PO PVS DSPXE�TPVSDFE VTFS TUVEZ 	��� QBSUJDJQBOUT
 XJUI B TJNVMBUFE XPSL�UBTL
TF਄JOH <��
 ��> BOE UISFF TFBSDI UPQJDT
 PVS NBJO ॲOEJOHT JO UIJT DIBQUFS DBO CF TVN�
NBSJTFE BT GPMMPXT�

ۡ 1SFDJTJPO BOE SFDBMM EP OPU EJॱFS TJHOJॲDBOUMZ CFUXFFO HSPVQT XJUI BOE XJUIPVU
BTTJHOFE SPMFT� *O BEEJUJPO
 BSUJॲDJBM HSPVQT 	J�F� QBJST PG JOEJWJEVBM TFBSDIFST
 XIP
EP OPU CFOFॲU GSPN DPNNVOJDBUJPO BOE DPPSEJOBUJPO QFSGPSN BU UIF TBNF MFWFM PG
SFDBMM BT DPMMBCPSBUJWF HSPVQT�

ۡ (SPVQT XJUI BTTJHOFE SPMFT FYIJCJU TFBSDI CFIBWJPVST UIBU JOEJDBUF UIFJS DPNQMJBODF
XJUI UIF HJWFO SPMF EJTUSJCVUJPO� HSPVQ NFNCFST UBTLFE XJUI UIF FYQMPSBUJPO PG
UIF TFBSDI TQBDF TQFOE MFTT UJNF SFBEJOH EPDVNFOUT
 BOE JTTVF NPSF RVFSJFT� *O
DPOUSBTU
 HSPVQ NFNCFST UBTLFE XJUI FYQMPSJOH UIF TFU PG EPDVNFOUT QSF�TFMFDUFE
CZ PUIFS HSPVQ NFNCFS EP JOEFFE TQFOE NPSF UJNF SFBEJOH EPDVNFOUT� %FTQJUF
UIF BQQBSFOU EJॱFSFODFT JO TFBSDI CFIBWJPVST
 TFBSDI QFSGPSNBODF PWFSBMM EPFT OPU
EJॱFS
 BT JOEJDBUFE BCPWF�

ۡ *O UFSNT PG DPNNVOJDBUJPO QB਄FSOT
 XF ॲOE HSPVQT XJUI BTTJHOFE SPMFT DPNNVOJ�
DBUF MFTT GSFRVFOUMZ UIBO HSPVQT XJUIPVU BTTJHOFE SPMFT� )PXFWFS
 UIF UJNF TBWFE
GSPN GFXFS FYDIBOHFT EPFT OPU USBOTMBUF JOUP BO JODSFBTFE MFWFM PG TFBSDI QFSGPS�
NBODF�
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��� 3FMBUFE 8PSL
*O $IBQUFS � XF IBWF JOUSPEVDFE SFMBUFE XPSL PO $4& TZTUFNT
 BOE SearchX
 PVS $4&
TZTUFN� *O UIJT TFDUJPO
 XF JOUSPEVDF SFMBUFE XPSL GPDVT PO SPMF�CBTFE BTQFDUT PG $4&�

3PMFT BSF JNQPSUBOU XJUIJO BOZ UFBNۓVOTVSQSJTJOHMZ
 UIFSF IBT CFFO B SJDI MJOF PG
SFTFBSDI FYBNJOJOH UIJT QIFOPNFOPO XJUIJO $4&� 4IBI FU BM� <���> QSPQPTFE UIBU B $4&
VTFSۘT SPMF JT FJUIFS UBTL�CBTFE PS JOGPSNBUJPO DPOUFOU�CBTFE� *O UBTL�CBTFE SPMFT
 FBDI VTFS
XJUIJO B HSPVQ JT SFTQPOTJCMF GPS B DFSUBJO LJOE PG UBTL�BDUJWJUZ� *O DPOUSBTU
 JOGPSNBUJPO
DPOUFOU�CBTFE SPMFT JOWPMWF BMM VTFST PG B HSPVQ IBWJOH UIF TBNF UBTLT
 CVU BSF TFSWFE
EJॱFSFOU TFBSDI SFTVMUT CBTFE PO UIF UBTLT UIFZ BSF BTTJHOFE� *OEFFE
 SPMF�MFWFM BMHPSJUINJD
NFEJBUJPO SFTFBSDI EBUFT CBDL NPSF UIBO B EFDBEF <��
 ���
 ���
 ���
 ���
 ���
 ���>�

5BTL #BTFE 3PMFT
0O UIF PUIFS IBOE
 DPODSFUF FYBNQMFT PG UBTL�CBTFE SPMFT BSF UIF SPMFT PG QSPTQFDUPS BOE
NJOFS <���>� ঒F QSPTQFDUPS JT QSJNBSJMZ SFTQPOTJCMF GPS RVFSZJOH UIF TZTUFN BOE JEFOUJGZ�
JOH B TFSJFT PG QPUFOUJBMMZ VTFGVM EPDVNFOUT
 XIFSFBT UIF NJOFS JT SFTQPOTJCMF GPS ۗESJMMJOH
EPXOۘ JOUP UIF EPDVNFOUT
 FYQFOEJOH NPSF FॱPSU JO BOBMZ[JOH UIF TBJE EPDVNFOUT GPS
VTFGVMOFTT�SFMFWBODF�

5P JOWFTUJHBUF JG NFEJBUFE DPMMBCPSBUJPO PॱFST B NPSF FॱFDUJWF NFBOT PG TFBSDIJOH
UIBO B QPTU�IPD NFSHJOH PG JOEFQFOEFOUMZ QSPEVDFE SFTVMUT 	GSPN JOEFQFOEFOU TFBSDIFST
XIP BSF VOBXBSF PG UIF PUIFSۘT QSFTFODF

 1JDLFOT FU BM� <���> DPOEVDUFE B VTFS TUVEZ XJUI
TZTUFN�ESJWFO NFEJBUJPO� ঒FJS XPSLJOH UBTL XBT GPDVTFE PO NVMUJNFEJB SFUSJFWBM XJUI
B TFBSDI FOHJOF TQFDJBMMZ BEBQUFE GPS SFUSJFWJOH WJEFP TIPUT� "T TVDI
 UIF DPMMBCPSBUJWF
NFEJBUJPO XBT TVQQPSUFE XJUI UXP EJॱFSFOU 6*TۓPOF GPS UIF QSPTQFDUPS 	XJUI BMHPSJUI�
NJD NFEJBUJPO

 BOE POF GPS UIF NJOFS� 8IJMF FBDI QBSUJDJQBOU IBE UIFJS PXO JOUFSGBDF

CPUI IBE B DPNNPO EJTQMBZ UP WJFX UIF ॲOBM MJTU PG TFMFDUFE TIPUT� $PNQBSJOH UIJT DPMMBC�
PSBUJWF BQQSPBDI BHBJOTU B NFSHFE BQQSPBDI
 XIFSF UXP JOEFQFOEFOU TFBSDIFSTۘ SFTVMUT
XFSF HSPVQFE UPHFUIFS
 UIF BVUIPST GPVOE UIBU UIF DPMMBCPSBUJWF TFBSDI TFUVQ PॱFSFE CFU�
UFS QFSGPSNBODF UIBO QPTU�IPD NFSHJOH� ঒F DPMMBCPSBUJWF HSPVQT BMTP GPVOE NPSF VOJRVF

SFMFWBOU WJEFP TIPUT FBSMJFS JO UIF TFBSDI TFTTJPOT�

঒FTF ॲOEJOHT TVHHFTU UIBU $4& UFBNT ॲOE NPSF VOJRVF
 SFMFWBOU EPDVNFOUT UIBO
NFSHFE SFTVMUT GSPN UXP JOEFQFOEFOU TFBSDIFST� *OEFFE
 UIF BEWBOUBHF UIBU $4& UFBNT
FYIJCJU BQQFBST UP CF MBSHFS PWFS UPQJDT XJUI B IJHIFS EFHSFF PG EJॴDVMUZۓBOE UIBU GPS
UIFTF UPQJDT
 UIFSF JT B NPSF TJHOJॲDBOU BEWBOUBHF UP CF IBE FBSMJFS JO UIF TFBSDI TFTTJPO�

*OGPSNBUJPO $POUFOU�#BTFE 3PMFT
"O FYBNQMF PG JOGPSNBUJPO DPOUFOU�CBTFE SPMFT BSF UIF HBUIFSFS BOE TVSWFZPS SPMFT <���>�
঒F HBUIFSFSۘT TFBSDI SFTVMUT BSF SFUSJFWFE JO B XBZ UIBU UIFZ DBO CSPBEMZ FYQMPSF UIF
JOGPSNBUJPO MBOETDBQF 	IJOUJOH UPXBSET UIF EJWFSTJ࠺DBUJPO PG TFBSDI SFTVMUT

 XIJMF UIF
TVSWFZPSۘT TFBSDI SFTVMUT BSF UBJMPSFE UPXBSET SFTVMUT UIBU GPDVT PO B TQFDJॲD BTQFDU PG UIF
UPQJD CFJOH DPOTJEFSFE� ঒F BVUIPST EFTDSJCFE IPX UIFJS QSPQPTFE UFDIOJRVF JT BCMF UP
QSPWJEFE B MJTU PG IJHI�QSFDJTJPO SFTVMUT SFRVJSFE CZ UIF HBUIFSFS SPMF BOE B MJTU PG EJWFSTF
TFBSDI SFTVMUT
 XIJDI JT SFRVJSFE CZ UIF TVSWFZPS� ঒FJS GPDVT XBT UP FWBMVBUF UIF NFUIPE
SBUIFS UIBO FWBMVBUF UIF QSPQPTFE SPMFT PG HBUIFSFS BOE TVSWFZPS�

" GVSUIFS FYBNQMF PG JOGPSNBUJPO DPOUFOU�CBTFE SPMFT BSF UIF EPNBJO FYQFSU BOE EP�
NBJO OPWJDF BT QSPQPTFE CZ 4PVMJFS FU BM� <���>� )FSF
 EPDVNFOU SBOLJOHT BOE BMMPDBUJPO



��� 3FMBUFE 8PSL

�

��

5BCMF ���� 0WFSWJFX PG LFZ TUBUJTUJDT PG FNQJSJDBM FWBMVBUJPOT PG SPMF�CBTFE DPMMBCPSBUJWF TFBSDI� 'SPN MF঍ UP SJHIU

3PMFT PVUMJOFT UIF EJॱFSFOU TFBSDIFS SPMFT USJBMFE� 4UVEZ 5ZQF 	45
 DPOTJEFST� <4JN� *OE�>
 B TJNVMBUJPO TUVEZ XJUI
CBUDI FWBMVBUJPO VTJOH TJOHMF�TFBSDI MPHT� <4JN� $PM�>
 B TJNVMBUJPO TUVEZXJUI CBUDI FWBMVBUJPO VTJOH DPMMBCPSBUJWF
TFBSDI MPHT� BOE <6TFS TUVEZ> SFQSFTFOUT VTFS TUVEZ JO B MBC PS DSPXETPVSDFE FOWJSPONFOU� %JWJTJPO PG -BCPS
	%-
 DPOTJEFST� VTFS�ESJWFO
 TZTUFN�ESJWFO
 PS VTFS�ESJWFO TZTUFN NFEJBUJPO� (SPVQ TJ[FT BSF TVNNBSJ[FE CZ UIF
OVNCFS PG HSPVQT
 �(� ঒F OVNCFS PG TFBSDI UBTLT QFS HSPVQ JT EFOPUFE CZ �5� 8PSL UBTL UZQF 	85
 JT BMTP
QSPWJEFE
 BOE ॲOBMMZ
 $PMMFDUJPO SFGFST UP UIF EBUB DPMMFDUJPO VTFE� 'PS DPOUSBTU
 UIF TUVEZ SFQPSUFE JO UIJT
QBQFS JT BMTP JODMVEFE JO UIF MBTU SPX PG UIJT UBCMF� /PUF UIBU BOZ JOGPSNBUJPO NJTTJOH JO UIF SFTQFDUJWF QBQFS JT
JOEJDBUFE XJUI �ߏ
4UVEZ 3PMFT 45 %- �( �5 85 $PMMFDUJPO

1JDLFOT FU BM� <���> 1SPTQFDUPS�.JOFS 6TFS TUVEZ 4ZTUFN � �� .VMUJNFEJB 53&$7JE��
4IBI FU BM� <���> (BUIFSFS�4VSWFZPS 4JN� *OE� 4ZTUFN � �� ے ے
4PVMJFS FU BM� <���> %PNBJO FYQFSU�OPWJDF 4JN� *OE� 4ZTUFN ے �� ے 53&$ 7PM� �
)UVO FU BM� <��> /PO�VOJGPSN BDDFTT 4JN� *OE� 4ZTUFN �� �� ے "26"*/5
4PVMJFS FU BM� <���> .JOFE <���
 ���> SPMFT 4JN� $PM� 6TFS�TZTUFN �� � ے 8FC
5BNJOF BOE 4PVMJFS <���> <���
 ���> SPMFT 6TFS TUVEZ 6TFS �� � 3FDBMM PSJFOUFE 8FC
4PVMJFS FU BM� <���> -BUFOU SPMFT 4JN� $PM� 6TFS TZTUFN � �� ے 8FC
JTࢩ TUVEZ 1SPTQFDUPS�.JOFS 6TFS TUVEZ 6TFS �� � 3FDBMM�PSJFOUFE "26"*/5

BSF BEBQUFE CBTFE PO VTFS FYQFSUJTF� 8PSLT CZ 4IBI FU BM� <���> BOE 4PVMJFS FU BM� <���>
DPNQBSF BMHPSJUINJD NFEJBUJPO BQQSPBDIFT UIBU BSF PQUJNJ[FE CBTFE PO SPMFT� 4IBI FU BM�
<���> GPVOE UIBU SPMF�CBTFE BMHPSJUINJD NFEJBUJPO MFE UP B IJHIFS EFHSFF PG TFBSDI FॱFD�
UJWFOFTT UIBO UIF OB¯WF NFSHJOH PG TFBSDI SFTVMUT
 BHBJO VOEFSUBLFO CZ JOEFQFOEFOU QBJST
PG TFBSDIFST� 4JNJMBSMZ
 4PVMJFS FU BM� <���> GPVOE UIBU SPMF�CBTFE BMHPSJUINJD NFEJBUJPO
XBT NPSF FॱFDUJWF UIBO TJNQMZ QSPWJEJOH TFBSDIFST XJUI SFTVMUT VTJOH BO BE�IPD SBOLJOH
GVODUJPO CBTFE PO #.���

%FUFSNJOJOH 3PMFT
3FTFBSDIFST IBWF BMTP B਄FNQUFE UP EFUFSNJOF XIBU SPMF B VTFS TIPVME CF BMMPDBUFE CBTFE
PO B਄SJCVUFT TVDI BT UIFJS TFBSDI IJTUPSZ� 4PVMJFS FU BM� <���> QSPQPTFE B VTFS�ESJWFO TZT�
UFNNFEJBUJPO UFDIOJRVF UP JEFOUJGZ QSF�EFॲOFE SPMFT VTJOH DPMMBCPSBUJWF TFBSDI MPHT GSPN
B QSFWJPVT TUVEZ VOEFSUBLFO CZ 5BNJOF BOE 4PVMJFS <���>� ঒FZ MBUFS VUJMJTFE UIF JEFOUJ�
ॲFE SPMFT UP QFSTPOBMJTF SBOLJOHT� *O UIJT TUVEZ
 QBSUJDJQBOUT XFSF QSF�BTTJHOFE SPMFT 	F�H�

FJUIFS B QSPTQFDUPS PS NJOFS

 PS XFSF OPU BTTJHOFE SPMFT BU BMM� ঒F BVUIPST SFQPSU UIBU
UIFJS UFDIOJRVF UP NJOF SPMFT GSPN DPMMBCPSBUJWF TFBSDI MPHT XBT NPSF FॱFDUJWF GPS HSPVQT
UIBU XFSF QSF�BTTJHOFE SPMFT WFSTVT OPU BTTJHOFE SPMFT� ঒FZ BMTP TIPXFE JO B TJNVMBUJPO
TUVEZ UIBU PQUJNJTJOH TFBSDI SFTVMUT CBTFE PO SPMFT JNQSPWFT SFUSJFWBM FॱFDUJWFOFTT PWFS
OPO�SPMF CBTFE BMHPSJUINJD NFEJBUJPO�

-BUFS
 4PVMJFS FU BM� <���> QSPQPTFE BO BQQSPBDI UP NJOF SPMFT CZ JEFOUJGZJOH QBJST PG MB�
UFOU GFBUVSFT� 'FBUVSFT
 GPS FYBNQMF
 JODMVEF UIF OVNCFS PG RVFSJFT JTTVFT
 BOE UIF OVNCFS
PG DMJDLT UIBU XFSF NBEF PO B 4FBSDI &OHJOF 3FTVMUT 1BHF 	4&31
� ঒FTF GFBUVSFT DPVME CF
DPNCJOFE UPHFUIFS UP QSPWJEF B TFBSDI CFIBWJPVS ڞQB࡚FSOڝ UP JEFOUJGZ XIBU SPMF UIF QBSUJDJ�
QBOU XBT NPSF TVJUFE UP� ঒F JEFOUJॲDBUJPO PG UIF QB਄FSO DPVME UIFO CF VTFE UP EFUFSNJOF
IPX UP PQUJNJ[F UIF SFTVMUT GPS FBDI QBSUJDJQBOU� ঒F UFDIOJRVF TIPXFE JNQSPWFNFOUT
PWFS UIF QSFWJPVT TUVEZ VOEFSUPPL CZ 4PVMJFS FU BM� <���>
 XIJDI VTFE UIF QSF�BTTJHOFE
QSPTQFDUPS BOE NJOFS SPMFT�

*O PSEFS UP VOEFSTUBOE UIF EJॱFSFOU FॱFDUT PG BTTJHOJOH SPMFT UP VTFST JO B HSPVQ
 5BNJOF
BOE 4PVMJFS <���> DPOEVDUFE B VTFS TUVEZ DPNQBSJOH IPX BTTJHOJOH SPMFT GSPN UIF TUVEJFT



�

�� � "OBMZ[JOH UIF &ॱFDUT PG 3PMF "TTJHONFOU JO $4& 5BTLT

CZ 1JDLFOT FU BM� <���> BOE 4IBI FU BM� <���> BOE MF਄JOH JOEJWJEVBMT XPSL GSFFMZ UP UIFJS
PXO 	J�F�
 XJUIPVU QSF�BTTJHOFE SPMFT
 CSJFG JNQBDUFE PO DPMMBCPSBUJWF TFBSDI QFSGPSNBODF�
঒FZ GPVOE UIBU XIFO XPSLJOH XJUIPVU QSF�BTTJHOFE SPMFT
 QBSUJDJQBOUT XPSLFE MFTT JOEF�
QFOEFOUMZ
 BOE XFSF MJLFMZ UP CSPBEFO UIFJS SFTQPOTJCJMJUJFT GPS SFBDIJOH B HPBM� )PXFWFS

SPMFT EJE FNFSHF BOE XFSF TIPXO UP IBQQFO FBSMZ JO UIF TFBSDI TFTTJPO� $POWFSTFMZ
 UIPTF
XIP XFSF BTTJHOFE UP SPMFT TPNFUJNFT GPVOE JU EJॴDVMU UP UPFڝ UIF MJOFڞ XJUI UIFJS BMMPDBUFE
CSJFG�

4VNNBSZ
(JWFO UIF DPNQMFYJUZ BOE SBOHF PG EJॱFSFOU TUVEJFT 	VOEFS EJॱFSFOU FYQFSJNFOUBM QFSNV�
UBUJPOT
 JO UIF $4& EPNBJO
 XF QSPWJEF B TVNNBSZ UBCMF PG UIF NBJO TUVEJFT JO UIF BSFB PG
QSFWJPVT XPSLT <��
 ���
 ���
 ���
 ���
 ���
 ���>�

5BCMF ��� QSPWJEFT UIF TVNNBSZ PWFS TFWFSBM LFZ BTQFDUT JO UIJT BSFB 	TVDI BT XIBU
SPMFT XFSF VTFE
 XIBU UIF UZQF PG FYQFSJNFOU XBT
 FUD�
BTۓ XFMM BT QSPWJEJOH BO FOUSZ JO
UIF UBCMF GPS UIF QSFTFOU TUVEZ� *O 5BCMF ���
 XF ॲOE UIF NBKPSJUZ PG QSFWJPVT XPSLT UP IBWF
CFFO CBTFE PO TJNVMBUJPO TUVEJFT� 8F DBO TFF BT XFMM UIBU FWFO UIPVHI PUIFS SPMFT IBWF
CFFO TUVEJFE JO UIF MJUFSBUVSF
 UIF QSPTQFDUPS�NJOFS SPMFT XFSF GPDVTFE PG NBOZ TUVEJFT

JODMVEJOH UIJT DIBQUFS <���
 ���>�

0UIFS SPMFT NJHIU BMTP CF EFॲOFE CBTFE PO XIBU QFPQMF BSF SFTQPOTJCMF GPS JO UIF
DPOUFYU PG TFBSDIJOH JO UIF FOUFSQSJTF� 'PS JOTUBODF
 TPNFPOF JO TBMFT BOE TPNFPOF JO
3�% XPSLJOH PO UIF TBNF UBTL XPVME QSFTVNBCMZ IBWF EJॱFSFOU SPMFT TFBSDIJOH UPHFUIFS
BT UIFZ IBWF EJॱFSFOU SPMFT JO UIF DPNQBOZ� 'PS JOTUBODF
 SPMFT JO B DPNQBOZ NBZ CF
JEFOUJॲFE HJWFO QTZDIPMPHJDBM USBJUT PS UFBN SPMFT 	F�H�
 #FMCJO 5FBN 3PMFT <��>
� ঒F HPBM
PG UIJT SFTFBSDI JT UP DPNQMFNFOU FYJTUJOH XPSLT UIBU IBWF FYBNJOFE SPMF�CBTFE $4& JO
XIJDI VTFST BSF BTTJHOFE B QSF�EFUFSNJOFE SPMF JO UIF MJUFSBUVSF� (JWFO UIF TVNNBSJFT PG
QSJPS XPSLT JO UBCMFT ��� BOE ���
 XF BJN UP FYBNJOF JO UIJT DIBQUFS IPX UIF BTTJHONFOU
PG SPMFT JNQBDU SFUSJFWBM FॱFDUJWFOFTT BOE TFBSDI CFIBWJPVST 	$0-3
 PWFS B OVNCFS PG
EJॱFSFOU UPQJDT
 WFSTVT XIFO UIFZ BSF OPU QSFTFOU 	$0-
BOEۓ DPNQBSF UIJT UP B CBTFMJOF
XIFSF TFBSDIFST XPSL JOEFQFOEFOUMZ
 BOE UISPVHI B TJNVMBUFE HSPVQ CZ NFSHJOH UXP
JOEFQFOEFOU TFBSDIFSTۘ BDUJWJUJFT UPHFUIFS 	*/%.
�

��� &YQFSJNFOUBM %FTJHO
*O UIJT TFDUJPO
 XF UVSO PVS B਄FOUJPO UP EFUBJM JO PVS FYQFSJNFOUBM EFTJHO� *O PSEFS UP BE�
ESFTT PVS SFTFBSDI RVFTUJPOT
 XF SBO B CFUXFFO�TVCKFDUT DSPXE�TPVSDFE VTFS TUVEZ
 XIFSF
QBSUJDJQBOUT XFSF BTTJHOFE UP DPOEJUJPOT UIBU FJUIFS UBTLFE UIFN UP TFBSDI JOEJWJEVBMMZ PS
XPSL XJUI BOPUIFS QBSUJDJQBOU JO B DPMMBCPSBUJWF GBTIJPO� 1BSUJDJQBOUT XFSF SFRVJSFE UP
XPSL PWFS UISFF JOEJWJEVBM UBTLT�

����� SearchX 4FUVQ
'PS UIJT FYQFSJNFOU
 XF VUJMJTF SearchX GSBNFXPSL EFTDSJCFE JO $IBQUFS �� 4QFDJॲDBMMZ

PVS QBSUJDJQBOUT XFSF QSPWJEFE SearchX 7� XJUI UIF GPMMPXJOH GFBUVSFT 	UIF CBTJD 6* JOUFS�
GBDF DBO CF TFFO JO 'JHVSF ���
� 'PS TJOHMF�VTFS TFBSDI QBSUJDJQBOUT
 XF QSPWJEFE SearchX
XJUI B TFBSDI CPY XJUIPVU TFBSDI WFSUJDBMT � BMPOH XJUI DPMMFDUJPO�CBTFE RVFSZ BVUPDPN�
QMFUJPO 	TFF 'JHVSF ���C

 B EPDVNFOU WJFXFS 	TFF 'JHVSF ���
 XJUIPVU EPDVNFOU SBUJOH �
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Your group distributes the work by splitting the task into two 
subtasks: (1) finding documents; and (2) examining them in 
detail.
 
Your job is to identify as many documents (news articles) as 
possible that appear on first sight to be useful (considering 
different aspects of [topic title]) for the task at hand. As you 
save the documents, they will be shared with your colleagues. 
Your colleagues will be examining the saved documents care-
fully, refining the list of documents as they find necessary.
 
Your job is to identify as many documents (news articles) as 
possible that appear on first sight to be useful (considering 
different aspects of [topic title]) for the task at hand. As you 
save the documents, they will be shared with your colleagues. 
Your colleagues will be examining the saved documents care-
fully, refining the list of documents as they find necessary.

(b) Task template for condition COLR

Displayed to both participants

Displayed to prospectors only

Displayed to miners only

Imagine you are a reporter for a newspaper. Your editor has 
just told you to write a story about [topic title] together with a 
group of colleagues. However, before you can write the story, 
you and your colleagues need to collect in 15 minutes a 
number of documents that will support writing the story.
 
Collectively, your job as a group is to work together to identify 
as many documents (news articles) as possible that appear on 
first sight to be useful (considering different aspects of [topic 
title]), and filter them down to produce a final list of documents 
that you are all satisfied with. How you work to achieve this 
within the group is up to you to decide.
 
The final list will be shared with your editor. Note that there is a 
chat tool that you can use to communicate with your 
colleagues about the task and coordinate yourselves. Docu-
ments should be collected that comply with the following crite-
ria: [topic description].

(a) Task template for condition COL

'JHVSF ���� 5BTL JOGPSNBUJPO UFNQMBUFT QSFTFOUFE UP QBSUJDJQBOUT
 GPS CPUI $0- 	B
 BOE $0-3 	C
� 5FYU IJHI�
MJHIUFE JO HSFFO JT SFQMBDFE XJUI EFUBJMT PG UIF UPQJD DPOTJEFSFE� UFYU JO SFE JT TIPXO UP CPUI QBSUJDJQBOUT 	GPS
$0- POMZ
� 5FYU JO CMVF PVUMJOFT UIF SPMF GPS B QSPTQFDUPS
 XJUI UFYU JO PSBOHF PVUMJOJOH UIF SPMF GPS B NJOFS� ঒F
ॲOBM UXP BSF TIPXO JO DPOEJUJPO $0-3 POMZ�

5BCMF ���� 0WFSWJFX PG UIF GPVS FYQFSJNFOUBM DPOEJUJPOT�

$PMMBCPSBUJWF $POEJUJPOT
$0- $4&FST XJUIPVU SPMF BTTJHONFOU

$0-3 $4& VTFST XJUI FYQMJDJU SPMF BTTJHONFOU

*OEFQFOEFOU $POEJUJPOT
*/% *OEFQFOEFOU TFBSDI XJUI JOEJWJEVBM MJTUT PG TBWFE EPDVNFOUT BOE JT�

TVFE RVFSJFT
*/%. .FSHJOH TFTTJPOT PG JOEFQFOEFOU TFBSDIFST UP QSPEVDF B TJNVMBUFE DPM�

MBCPSBUJWF HSPVQ
 XJUI JOEJWJEVBM MJTUT PG TBWFE EPDVNFOUT BOE JTTVFE
RVFSJFT NFSHFE UPHFUIFS 	UBLJOH UIF VOJPO
 
࡯ PG UIF UXP MJTUT


BOE EPDVNFOU BOOPUBUJPO �� 
 SFDFOU RVFSJFT � 
 BOE TBWFE EPDVNFOUT � � 'PS UIF TZO�
DISPOPVT $4& XF BMTP JODMVEFE UIF JOUFSGBDF FMFNFOUT SFDFOU RVFSJFT � BOE TBWFE EPD�
VNFOUT � XJUI BOPOZNPVT JDPOT GPS FBDI HSPVQ NFNCFS 	TFF 'JHVSF ���C JO $IBQUFS �


HSPVQ DIBU � XJUI PVS PXO JNQMFNFOUBUJPO 	'JHVSF ���C

 BOE B VTFSTۘ TUBUVT CBS � �

����� &YQFSJNFOUBM $POEJUJPOT
*O PVSNPUJWBUJPO
 XF PVUMJOFE B OVNCFS PG FYQFSJNFOUBM DPOEJUJPOT UIBU IBWF CFFO USJBMMFE
JO QSFWJPVT XPSLT 	TVNNBSJ[FE JO 5BCMF ���
� 'PS UIJT TUVEZ
 XF ESBX PO BMM GPVS QSFWJPVTMZ
EFॲOFE DPOEJUJPOT
 BT JO 5BCMF ���� ঒F GPVS DPOEJUJPOT DPOTJEFS TFBSDIJOH VOEFS CPUI
DPMMBCPSBUJWF BOE JOEJWJEVBM DPOUFYUT
 XJUI UIF BEEFE DBWFBU PG QSFBTTJHOFE SPMFT GPS UIF
$4& HSPVQT�

8F FYQMPSFE UXP DPMMBCPSBUJWF FYQFSJNFOUBM DPOEJUJPOT� BT TIPXO JO 5BCMF ���
 UIFTF
BSF$0- BOE$0-3� 8IJMF CPUI DPMMBCPSBUJWF JO OBUVSF
 $0- EJE OPU FOGPSDF QSFBTTJHOFE



�
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Pre-Task
Questions

~2mins Max 10mins ~47mins ~2mins

Waiting
Room

Interface
Guide

Search
Task 1

Search
Task 2

Search
Task 3

Post-Task
Questions

Topic 650 Tax Evasion Indicted

Topic 367 Piracy

Topic 341 Airport SecurityTopic order for 
three tasks 

varied to counter 
topic ordering 

effects

1 2 3

4

5

'JHVSF ���� ঒F FYQFSJNFOU XPSLॳPX GPS QBSUJDJQBOUT PG UIJT TUVEZ� 'PS NPSF EFUBJM PO UIF ॲWF NBJO TUFQT 	BT
OVNCFSFE PO UIF EJBHSBN

 SFGFS UP 4FDUJPO ������

EJWJTJPO PG MBCPVS GPS FBDI QBSUJDJQBOU
 USFBUJOH CPUI QBSUJDJQBOUT PG B HSPVQ TZNNFUSJ�
DBMMZ� 'PS $0-3
 QBSUJDJQBOUT XFSF USFBUFE BTZNNFUSJDBMMZۓSPMFT XFSF QSFBTTJHOFE� ঒JT
BMMPXFE VT UP FYBNJOF IPX BTTJHOJOH SPMFT UP QBSUJDJQBOUT PG $4& HSPVQT JNQBDUT SF�
USJFWBM FॱFDUJWFOFTT BOE TFBSDI CFIBWJPVST� #PUI PG UIFTF DPOEJUJPOT XFSF ESBXO GSPN UIF
MJUFSBUVSF0$ۓ- DPSSFTQPOET UP UIF X�P SPMFT DPOEJUJPO BT VTFE CZ <���>
 XIJMF $0-3 DPS�
SFTQPOET UP UIF FYQFSJNFOUBM DPOEJUJPO 1. BMTP VTFE CZ <���>
 BMPOH XJUI UIF $PMMBC� DPO�
EJUJPO BT VTFE CZ <���> 	BMCFJU XJUIPVU BMHPSJUINJD NFEJBUJPO
� 'PS DPOEJUJPO $0-3
 XF
BTTJHOFE QBSUJDJQBOUT UP BDU BT FJUIFS UIF QSPTQFDUPS PS NJOFS� ঒FTF UXP SPMFT IBWF CFFO
TUVEJFE JO NBOZ QSFWJPVT XPSLT <���
 ���
 ���
 ���
 ���>� 8F DIPTF UIFTF UXP SPMFT UP FO�
BCMF VT UP DPNQBSF PVS ॲOEJOHT BHBJOTU UXP TFNJOBM TUVEJFT JO UIJT BSFB <���
 ���>� 0UIFS
QPTTJCJMJUJFT TVDI BT HJWJOH QBSUJDJQBOUT UIF GSFFEPN UP DIPPTF POF PG UIF SPMFT DPVME IBWF
CFFO BEESFTTFE� )PXFWFS
 PVS SFTFBSDI RVFTUJPOT BSF GPDVTFE PO QSFBTTJHOFE SPMFT� )FODF

XF MFBWF UIFTF QPTTJCJMJUJFT GPS GVUVSF XPSL�

1BSUJDJQBOUT GPS FBDI DPMMBCPSBUJWF DPOEJUJPO XFSF QSPWJEFE XJUI B QSFEFUFSNJOFE UBTL
PVUMJOF
 QSPWJEJOH EFUBJMT PO XIBU FYBDUMZ UIFJS SPMF JO UIF TFBSDI UBTLT XPVME FOUBJM� ঒F
UBTL UFNQMBUFT XF EFWJTFE BSF JMMVTUSBUFE JO 'JHVSF ���� 0O UIF MF঍ 	TVCॲHVSF 	B


 UIF
UFNQMBUF GPS TZNNFUSJD QBSUJDJQBOUT 	VOEFS DPOEJUJPO $0-
 JT TIPXO 	JO SFE
� 0O UIF
SJHIU 	TVCॲHVSF 	C


 UIF UFNQMBUF JT TIPXO GPS CPUI QSPTQFDUPST 	JO CMVF
 BOE NJOFST 	JO
PSBOHF
� 0OMZ UIF SFMFWBOU JOTUSVDUJPOBM UFYU CMPDL XPVME CF TIPXO GPS JOEJWJEVBM QBSUJDJ�
QBOUT� /PUF UIBU UPQJD�TQFDJॲD JOGPSNBUJPO SFQMBDFT UIF ॲMMFS UFYU IJHIMJHIUFE JO HSFFO�

*O DPOUSBTU UP UIF DPMMBCPSBUJWF DPOEJUJPOT
 XF BMTP DPOTJEFSFE FYQFSJNFOUBM DPOEJUJPOT
XIFSF QBSUJDJQBOUT XFSF USFBUFE BT JOEFQFOEFOU TFBSDIFST 	J�F� TFBSDIJOH BMPOF
 XJUIPVU
BXBSFOFTT PG PUIFST
 PS BOZ EJWJTJPO PG MBCPVS
� ঒JT DPOEJUJPO
 */%
 TFSWFE BT PVS CBTFMJOF
UP XIJDI XF DPVME DPNQBSF UIF DPMMBCPSBUJWF DPOEJUJPOT JO PVS BOBMZTJT� 6OEFS UIJT DPO�
EJUJPO
 QBSUJDJQBOUT BMTP VTFE UIF SearchX JOUFSGBDF
 XJUIPVU DPMMBCPSBUJWF GFBUVSFT 	TVDI
BT � BOE � 
 BT QFS 'JHVSF ���� 1BSUJDJQBOUT XFSF JOTUSVDUFE BT QFS UIF UBTL UFNQMBUF GPS
$0- 	'JHVSF ��� 	B


 CVU XJUIPVU UIF JODMVTJPO PG UIF SFE CMPDL�

"T QFS 4IBI FU BM� <���>
 XF BMTP FNQMPZFE B GPVSUI FYQFSJNFOUBM DPOEJUJPO
 XIFSF QBJST
PG JOEFQFOEFOU TFBSDIFST 	*/%
 XFSF DPNCJOFE UP GPSN B TJNVMBUFE HSPVQ
 XJUI UIF EBUB
SFDPSEFE GPS UIFJS SFTQFDUJWF TFBSDI TFTTJPOT NFSHFE UPHFUIFS� ঒JT NFBOU
 GPS FYBNQMF

UIBU UIF MJTU PG TBWFE EPDVNFOUT GPS B TJNVMBUFE
 NFSHFE HSPVQ XPVME CF DPOTUSVDUFE GSPN
UIF UXP TBWFE EPDVNFOU MJTUT PG JOEFQFOEFOU TFBSDIFST� ঒JT BEEJUJPOBM NFSHFE DPOEJUJPO

*/%.
 BMMPXFE VT BMTP UP FYQMPSF UIF FYUFOU PG UIF TJNVMBUJPO PG $4& DPNQBSFE UP BDUVBM



��� &YQFSJNFOUBM %FTJHO

�

��

DPMMBCPSBUJWF XPSLFST 	J�F�
 GSPN $0- BOE $0-3
�

����� 3FUSJFWBM #BDLFOE BOE 5PQJD 4FMFDUJPO
*O UIJT FYQFSJNFOU
 XF VTFE 53&$ "26"*/5 DPSQVT� )FSF PVS SFUSJFWBM CBDLFOE VTFE
MBOHVBHF NPEFMMJOH
 EFUBJMT BSF EFTDSJCFE JO $IBQUFS ������ 8F VTFE UIF TBNF UPQJDT TF�
MFDUFE JO $IBQUFS �� ঒FZ XFSF BJSQPSU TFDVSJUZ
 QJSBDZ� BOE UBY FWBTJPO JOEJDUFEۓEFUBJMT
BOE TUBUJTUJDT GPS FBDI UPQJD BSF QSPWJEFE JO 5BCMF ����

����� $SPXETPVSDFE 1BSUJDJQBOUT BOE "MMPDBUJPO
"MUIPVHI B NBKPSJUZ PG $4& SFTFBSDI IBT CFFO DPOEVDUFE JO B MBC�CBTFE TF਄JOH JO XIJDI
QBSUJDJQBOUT LOPX FBDI PUIFS
 UIJT TUVEZ SFQPSUT PO B DSPXE�TPVSDFE FYQFSJNFOU� "T UIF
FYQFSJNFOU JT DSPXE�TPVSDFE
 JU JT IJHIMZ VOMJLFMZ UIBU QBSUJDJQBOUT LOPXXIPN UIFZXPSL
XJUI� "MUIPVHI UIJT JT B QPUFOUJBM MJNJUBUJPO PG PVS TUVEZ
 XF BSHVF UIBU XF JNQPTFE TVG�
ॲDJFOU DPOUSPMT PO QPUFOUJBM SFDSVJUT GPS UIJT TUVEZ UP FOTVSF B QPPM PG IJHI RVBMJUZ XPSL�
FST� #FTJEFT
 UIF $4& UBTL UIBU XF EFTJHOFE JO UIJT DIBQUFS JT B XPSL�UBTL� ঒JT UZQF PG
UBTL EPFT OPU SFRVJSF QBSUJDJQBOUT UP LOPX BCPVU FBDI PUIFS EJॱFSFOUMZ GSPN $4& UBTLT
TVDI BT EFDJTJPO�NBLJOH UBTLT 	F�H�
 USBWFM QMBOOJOH BOE POMJOF TIPQQJOH
� *O BEEJUJPO

DSPXETPVSDFE
 DPMMBCPSBUJWF UBTLT BSF CFDPNJOH NPSF DPNNPOQMBDF JO DPOUFNQPSBSZ SF�
TFBSDI <��
 ��
 ���
 ���> BT XFMM BT JO $4& TUVEJFT <��
 ��
 ���>�

0VS FYQFSJNFOU XBT VOEFSUBLFO PO UIF 1SPMJ࠺D QMBUGPSN
 XIJDI IBT CFFO TIPXO UP CF B
NPSF SFMJBCMF DSPXE�TPVSDJOH QMBUGPSN GPS DPHOJUJWFMZ EFNBOEJOH UBTLT UIBO 'JHVSF&JHIU
BOE .5VSL <���>� 0WFS UIF DPVSTF PG TFWFO EBZT JO "QSJM ����
 B UPUBM PG ��� QBSUJDJQBOUT
XFSF SFDSVJUFE GSPN UIF QMBUGPSN� 5P FOTVSF IJHI RVBMJUZ XPSLFST BOE SFEVDF OPJTF JO
PVS DPMMFDUFE EBUB
 XF SFRVJSFE UIBU QBSUJDJQBOUT IBE BU MFBTU B ��� BQQSPWBM SBUJOH PO UIF
QMBUGPSN
 BOE IBE DPNQMFUFE BU MFBTU �� FYQFSJNFOUT PO 1SPMJॲD� ঒FJS NFEJBO BHF XBT ��
	NJO� ��
 NBY� ��
� 0G UIF ��� QBSUJDJQBOUT
 �� QBSUJDJQBOUT TFMG�JEFOUJॲFE BT GFNBMF
 XJUI
�� TFMG�JEFOUJॲFE BT NBMF� .PTU QBSUJDJQBOUT 	��
 XFSF GSPN UIF 6,
 XJUI UIF SFNBJOJOH
QBSUJDJQBOUT GSPN &OHMJTI�TQFBLJOH DPVOUSJFT TVDI BT "VTUSBMJB
 UIF 6OJUFE 4UBUFT
 *SFMBOE

BOE $BOBEB� ঒FJS BDBEFNJD CBDLHSPVOET WBSJFE� �� SFQPSUFE B IJHI�TDIPPM EJQMPNB PS
MPXFS BT IJHIFTU BDBEFNJD EFHSFF
 �� B CBDIFMPSۘT EFHSFF
 BOE UIF SFNBJOJOH �� B HSBEVBUF
EFHSFF PS TJY IBE PUIFS UZQFT PG EFHSFF� 1BSUJDJQBOUT XFSF SFDPNQFOTFE XJUI c���� QFS
IPVS GPS UIF FYQFSJNFOU
 XIJDI XBT BCPWF UIF QSJDF TVHHFTUFE CZ UIF 1SPMJॲD QMBUGPSN�
'JOBMMZ
 XF FOTVSFE UIBU QBSUJDJQBOUT DPVME POMZ QBSUJDJQBUF JO UIF FYQFSJNFOU PODF�

8F SBOEPNMZ BMMPDBUFE �� QBSUJDJQBOUT UP UIF */% DPOEJUJPO� 'PS DPMMBCPSBUJWF DPOEJ�
UJPOT $0- BOE $0-3
 XF BMMPDBUFE �� QBSUJDJQBOUT UP FBDI DPOEJUJPO
 NFBOJOH �� HSPVQT
GPS $0- BOE �� HSPVQT GPS $0-3� (SPVQT PG UXP QBSUJDJQBOUT XFSF GPSNFE BT UIF FYQFSJ�
NFOU XBT TUBSUFE� ঒SFF TFBSDI UBTLT
 FBDI UBTL B UPQJD
 XFSF VOEFSUBLFO EVSJOH UIF DPVSTF
PG UIF FYQFSJNFOU� UPQJD PSEFSJOHT XFSF EFUFSNJOFE WJB B -BUJO�TRVBSF FYQFSJNFOUBM EF�
TJHO UP NJUJHBUF UPQJD PSEFSJOH FॱFDUT <��>� <���> FNQMPZFE B EJॱFSFOU UPQJD QFS DPOEJUJPO�
঒JTNFBOT UIBU UIF JOUFSBDUJPO CFUXFFO UPQJD BOE DPOEJUJPO DBO IBWF B DPOGPVOEJOH FॱFDU

JO XIJDI CPUI UPQJD BOE DPOEJUJPO JNQBDU UIF SFTVMUT� 0VS FYQFSJNFOUBM EFTJHO BEESFTTFT
UIJT JTTVF
 BMMPXJOH GPS B GBJS DPNQBSJTPO CFUXFFO UPQJDT BOE DPOEJUJPOT�



�
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U1 U2 U3 U4 U5 U6

U1 + U4 U3 + U5U2 + U6

Colour coding 
denotes identical 
topic ordering

'JHVSF ���� &YBNQMF JMMVTUSBUJPO EFNPOTUSBUJOH IPX NFSHFE HSPVQT GPS DPOEJUJPO */%. XFSF DSFBUFE PWFS TJY
TBNQMF QBSUJDJQBOUT
 ਾ� UP ਾ�� %JॱFSFOU DPMPVST EFOPUF B EJॱFSFOU PSEFSJOH PG UPQJDTۓPOMZ UIPTF XIP DPNQMFUFE
FBDI UPQJD JO UIF TBNF PSEFS XFSF NFSHFE� ঒F CMBDL CPY BU UIF CP਄PN TIPXT UIF UISFF NFSHFE HSPVQT�

.FSHJOH *OEFQFOEFOU 1BSUJDJQBOUT
5PQJD PSEFSJOH JT BO JNQPSUBOU DPOTJEFSBUJPOXIFO DSFBUJOH TJNVMBUFE
 DPMMBCPSBUJWF HSPVQTۓ
PS NFSHFE HSPVQT 	*/%.
� *O PSEFS GPS VT UP NFSHF JOEFQFOEFOU QBSUJDJQBOUT UPHFUIFS
 XF
DPOTJEFS QBSUJDJQBOUT UIBU XFSF HJWFO UIF TBNF UPQJD PSEFSJOH� 0OMZ QBSUJDJQBOUT XJUI UIF
TBNF UPQJD PSEFSJOH BTTJHONFOUT XFSF NFSHFE UPHFUIFS
 MFBEJOH UP B UPUBM PG �� TJNVMBUFE
DPMMBCPSBUJWF HSPVQT CBTFE PO UIF �� QBSUJDJQBOUT BMMPDBUFE UP UIF */% DPOEJUJPO� *O 'JH�
VSF ���
 XF EFQJDU IPX XF NFSHFE JOEFQFOEFOU QBSUJDJQBOUT� "T B DPODSFUF FYBNQMF
 6�
BOE 6� IBWF UIF TBNF UPQJD PSEFSJOHT� ঒FSFGPSF XF DSFBUFE BO BSUJॲDJBM HSPVQ NFSHJOH
UIFTF UXP VTFST� "T EJTDVTTFE QSFWJPVTMZ
 NFSHFE SFTVMUT CSJOH UPHFUIFS CFIBWJPVSBM BOE
JOUFSBDUJPOT PG UXP EJTUJODU VTFST� 8F NFSHF UIF TBWFE EPDVNFOUT
 JTTVFE RVFSJFT
 TFBSDI
CFIBWJPVST 	TVDI BT DMJDLT BOE UJNF TQFOU SFBEJOH EPDVNFOUT
 PG UXP VTFST UPHFUIFS UP
GPSN B HSPVQ�

����� &YQFSJNFOUBM 1SPDFEVSF
0ODF QBSUJDJQBOUT IBE BDDFQUFE UIF UBTL PO UIF 1SPMJॲD QMBUGPSN
 UIFZ XFSF SFEJSFDUFE UP
PVS TFSWFS TFUVQ XJUI UIF JOTUBODF PG SearchX SVOOJOH GPS UIFJS BTTJHOFE DPOEJUJPO� "
CSPBE PWFSWJFX PG UIF FYQFSJNFOUBM QSPDFEVSF JT TIPXO JO 'JHVSF ���� 8F PVUMJOF FBDI PG
UIF NBJO TUFQT BT GPMMPX�

� ঒F FYQFSJNFOU CFHJOT XJUI UIF DPNQMFUJPO PG B TIPSU QSF�UBTL RVFTUJPOOBJSF�

� "঍FS DPNQMFUJPO PG UIF JOJUJBM RVFTUJPOOBJSF
 QBSUJDJQBOUT JO UIF DPMMBCPSBUJWF DPO�
EJUJPO XFSF UIFO NPWFE UP B XBJUJOH SPPN
 XIFSF UIFZ XBJUFE GPS PUIFS QBSUJDJQBOUT
UP BSSJWF� " UFO�NJOVUF MJNJU XBT JNQPTFE� XF QSPWJEFE B DPVOUEPXO UJNFS BOE B
HBNF PG 5FUSJT GPS QBSUJDJQBOUT UP QMBZ XIJMF UIFZ XBJUFE� ঒F PQUJPO PG BO BVEJCMF
BMFSU XBT BMTP QSPWJEFE XIFO B TFDPOE QBSUJDJQBOU KPJOFE�

� 0ODF UIF QBSUJDJQBOUT NPWFE UP UIF $4& QIBTF
 UIFZ ॲSTU VOEFSUPPL B TIPSU JOUFS�
BDUJWF HVJEF PG UIF SearchX JOUFSGBDF� ঒F LFZ GFBUVSFT PG UIF JOUFSGBDF XFSF IJHI�
MJHIUFE UP UIF QBSUJDJQBOUT
 BMPOH XJUI B TIPSU FYQMBOBUJPO PG XIBU UIF IJHIMJHIUFE
DPNQPOFOUT EP�



��� &YQFSJNFOUBM %FTJHO

�

��

� "঍FS UIF JOUFSGBDF HVJEF
 XPSL CFHBO PO UIF UISFF TFBSDI UBTLT� #PUI QBSUJDJQBOUT
VOEFSUPPL UIF TBNF UPQJD BU UIF TBNF UJNF� UPQJD PSEFSJOH XBT EFUFSNJOFE PO B
QFS�HSPVQ CBTJT
 OPU PO BO JOEJWJEVBM CBTJT� "঍FS �� NJOVUFT PG TFBSDIJOH
 UIF TFT�
TJPO XPVME FOE
 BOE QBSUJDJQBOUT XFSF NPWFE UP UIF OFYU TFBSDI TFTTJPO� 'PS B GBJS
DPNQBSJTPO
 XF DIPTF �� NJOVUFT QFS UPQJD
 BT QSFWJPVT XPSL BMTP DIPTF UIJT EVSB�
UJPO <��
 ���>� ঒F QSPDFTT XPVME SFQFBU B UPUBM PG UISFF UJNFT� ঒JT XBT BMM EPOF JO
TZOD UP FOTVSF UIBU QBSUJDJQBOUT XPVME CFHJO TFBSDIJOH BU UIF TBNF QPJOU JO UJNF�

� 0ODF BMM UISFF TFBSDI BDUJWJUJFT XFSF DPNQMFUFE
 XF UIFO QSPWJEFE B ॲOBM
 QPTU�UBTL
RVFTUJPOOBJSF� ঒F EFUBJMT PG UIF RVFTUJPOT XF QPTFE DBO CF GPVOE CFMPX� 6QPO
DPNQMFUJPO PG UIJT RVFTUJPOOBJSF
 UIF QBSUJDJQBOUT XFSF SFUVSOFE UP UIF 1SPMJॲD QMBU�
GPSN�

'PS UIF JOEFQFOEFOU DPOEJUJPO 	*/%

 UIF XBJUJOH SPPN XBT PCWJPVTMZ TLJQQFEۓOP
XBJUJOH XBT SFRVJSFE GPS BOPUIFS QBSUJDJQBOU UP CFHJO� ঒JT NFBOU UIBU B঍FS TUFQ � 
 UIF
QBSUJDJQBOU NPWFE TUSBJHIU UP TUFQ � � 8F BMTP DPOTJEFSFE UIF TDFOBSJP XIFSF B QBSUJDJQBOU

BMMPDBUFE UP POF PG UIF DPMMBCPSBUJWF DPOEJUJPOT 	J�F� $0- PS $0-3

 GPVOE UIFNTFMWFT
XBJUJOH GPS �� NJOVUFT JO UIF XBJUJOH SPPN� ঒F XBJUJOH SPPN DPOUBJOFE B XBSOJOH NFT�
TBHF UIBU TUBUFE JG UIF �� NJOVUF QFSJPE FMBQTFE XJUIPVU BOZPOF FMTF KPJOJOH
 UIFZ XPVME
UIFO CF TXJUDIFE UP UIF */% DPOEJUJPO� 'SPN UIBU QPJOU PO
 UBTL UFNQMBUFT XFSF TXJUDIFE
UP NBUDI UIF */% DPOEJUJPO
 BOE BMM DPMMBCPSBUJWF GFBUVSFT 	F�H�
 UIF DIBU DPNQPOFOU
 XFSF
SFNPWFE GSPN UIF SearchX JOUFSGBDF�

5P QSPWJEF DPOUFYU GPS UIF BE�IPD TFBSDI UPQJDT
 XF FNQMPZFE UIF UBTL UFNQMBUFT BT
TIPXO JO 'JHVSF UIFۓ��� FYBDU UFNQMBUF TIPXO EFQFOEFE PO UIF DPOEJUJPO UIBU QBSUJDJ�
QBOUT XFSF BTTJHOFE UP� ঒FTF SFDBMM�PSJFOUBUFE UBTLT DBO CF GPVOE JO TDFOBSJPT TVDI BT
QBUFOU SFUSJFWBM BOE F�EJTDPWFSZ
 BOE SFQSFTFOU B UZQJDBM UBTL JO $4& XIJDI TQVST UIF SF�
RVJSFE DPNQMFY BOE FYQMPSBUPSZ TFBSDI CFIBWJPVST
 BT EJTDVTTFE CZ <���>� 'PS UIF JOEFQFO�
EFOU DPOEJUJPO
 XF EJE OPU JODMVEF UIF JOGPSNBUJPO BCPVU B HSPVQ PG DPMMFBHVFT TFBSDIJOH
UPHFUIFS
 BOE XF EJE OPU JODMVEF UIF EFTDSJQUJPO PG UIF DIBU UPPM� 5P NBJOUBJO DPOTJTUFODZ
BNPOH QBSUJDJQBOUT
 XF FNQMPZFE GPS BMM QBSUJDJQBOUT UIF TBNF QSF�UBTL RVFTUJPOOBJSF BOE
QPTU�UBTL RVFTUJPOOBJSF�

����� 1SF�5BTL VFTUJPOOBJSFࢨ
0VS QSF�UBTL RVFTUJPOOBJSF
 CFTJEFT EFNPHSBQIJD RVFTUJPOT
 JODMVEFE TJY $4& RVFTUJPOT
BT QSFTFOUFE CZ <���> UP BJE QSJNJOH PG UIF QBSUJDJQBOUT GPS UIF VQDPNJOH $4& UBTLT� 8F
JODMVEFE B TIPSU FYQMBOBUJPO PG $4& BOE XIFO BOE IPX JU DBO IBQQFO
 BMPOH XJUI UISFF
JNBHFT PG HSPVQT PG QFPQMF DPMMBCPSBUJOH 	DP�MPDBUFE BOE SFNPUF DPMMBCPSBUJPO
� 8F CFHBO
CZ BTLJOH UXP RVFTUJPOT BCPVU $4& FQJTPEFT�

ۡ )BWF ZPV FWFS DPMMBCPSBUFE XJUI PUIFS QFPQMF UP TFBSDI UIF 8FC <:FT
 /P>

ۡ )PX P঍FO EP ZPV FOHBHF JO DPMMBCPSBUJWF 8FC TFBSDI </VNCFS>

"঍FS UIFTF RVFTUJPOT IBE CFFO BOTXFSFE
 XF BTLFE BEEJUJPOBM RVFTUJPOT�

ۡ %FTDSJCF XIBU ZPV XFSF MPPLJOH GPS� 'PS FYBNQMF
 ZPV NBZ CF B IVTCBOE BOE XJGF
QMBOOJOH B USJQ GPS ZPVS GBNJMZ
 B HSPVQ PG TUVEFOUT XPSLJOH PO BXSJUJOH BTTJHONFOU
BOE TIBSJOH TFBSDI SFTVMUT�ॲOEJOHT
 PS B DPVQMF TIPQQJOH GPS B OFX TPGB� <5FYU>



�
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ۡ )PX NBOZ PUIFST EJE ZPV DPMMBCPSBUF XJUI 	OPU JODMVEJOH ZPVSTFMੁ
 </VNCFS>

ۡ (JWFO UIF FYBNQMF TDFOBSJP ZPV QSPWJEFE BCPWF
 EFTDSJCF IPX ZPV BOE ZPVS QBSU�
OFS
 GSJFOE PS DPMMFBHVF QFSGPSNFE UIF TFBSDI BDUJWJUZ� "T FYBNQMFT PG XIBU XF BSF
JOUFSFTUFE JO
 EJE POF QFSTPO QFSGPSN BMM UIF FYQMPSBUPSZ TFBSDIJOH
 XJUI BOPUIFS
FYBNJOJOH UIF ॲOEJOHT JO EFUBJM 0S EJE FBDI QFSTPO JOWPMWFE MPPL B঍FS JOEJWJEVBM
DPNQPOFOUT PG UIF TFBSDI BDUJWJUZ 	F�H�
 XIFO CPPLJOH B IPMJEBZ
 EJE POF QFSTPO
GPDVT PO CPPLJOH ॳJHIUT
 XJUI BOPUIFS MPPLJOH BU B IPUFM
 <5FYU>

ۡ 8IFO QFSGPSNJOH UIF FYBNQMF TDFOBSJP ZPV QSPWJEFE
 IPX EJE ZPV DPNNVOJDBUF
XJUI PUIFST ZPV XFSF QFSGPSNJOH UIF TFBSDI BDUJWJUZ XJUI <5FYU>

����� 1PTU�5BTL VFTUJPOOBJSFࢨ
"T QSFWJPVTMZ NFOUJPOFE
 XF QSPWJEFE B QPTU�UBTL RVFTUJPOOBJSF UP DBQUVSF FBDI QBSUJD�
JQBOUۘT FYQFSJFODFT PG XPSLJOH DPMMBCPSBUJWFMZ XJUI UIF QSPWJEFE TZTUFN� 8F CFHBO CZ
BTLJOH UXP RVFTUJPOT XJUI TJNQMF SFTQPOTFT UP HBVHF UIFJS PWFSBMM JNQSFTTJPOT PG UIF FY�
QFSJNFOU�

ۡ )PXNBOZ QFPQMF EJE ZPV KVTU OPX DPMMBCPSBUFXJUI 	OPU JODMVEJOH ZPVSTFMੁ
 </VN�
CFS>

ۡ *U XBT FBTZ UP EFUFSNJOF JG B EPDVNFOU XBT SFMFWBOU UP B UBTL� <%JTBHSFF
 "HSFF>

"঍FS UIFTF RVFTUJPOT IBE CFFO BOTXFSFE
 XF BTLFE FJHIU BEEJUJPOBM RVFTUJPOT� "O�
TXFST XFSF QSPWJEFE XJUI B ��QPJOU -JLFSU TDBMF
 XIFSF UIF GPDVT PG UIF RVFTUJPOT SBOHFE
GSPN IPX UIFZ UIPVHIU UIF TZTUFN XPSLFE
 UP IPX XFMM UIFZ HPU PO XJUI UIFJS TFBSDI
QBSUOFS�

ۡ *U XBT FBTZ UP VOEFSTUBOE XIZ EPDVNFOUT XFSF SFUSJFWFE JO SFTQPOTF UP NZ RVFSJFT�
<%JTBHSFF
 "HSFF>

ۡ * EJEOۘU OPUJDF BOZ JODPOTJTUFODJFT XIFO * VTFE UIF TZTUFN� <%JTBHSFF
 "HSFF>

ۡ )PX EJॴDVMU XBT UIJT UBTL <7FSZ FBTZ
 7FSZ EJ࠼DVMUZ>

ۡ *U XBT FBTZ UP VOEFSTUBOE XIBU XBT NZ KPC JO UIF UBTL� <%JTBHSFF
 "HSFF>

ۡ * DPVME DPNNVOJDBUF XFMM XJUI NZ QBSUOFST� <%JTBHSFF
 "HSFF>

ۡ * DPVME TFF XIBU UIF PUIFST XFSF TFBSDIJOH GPS BOE XFSF FYBNJOJOH EVSJOH UIF UBTL�
<%JTBHSFF
 "HSFF>

ۡ *U XBT FBTZ UP TIBSF XIBU * GPVOE VTFGVM EVSJOH NZ TFBSDIFT XJUI NZ QBSUOFST� <%JT�
BHSFF
 "HSFF>

ۡ %JE ZPV ॲOE UIF DPMMBCPSBUJWF GFBUVSFT VTFGVM 	NVMUJ�HSJE RVFTUJPO XJUI POF SPX
GPS FBDI GFBUVSF� SFDFOU RVFSJFT
 TBWFE EPDVNFOUT
 DIBU UPPM
 BOE IJEJOH TBWFE BOE
FYDMVEFE SFTVMUT
 <%JTBHSFF
 "HSFF>
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����� &WBMVBUJPO .FBTVSFT
*O PSEFS GPS VT UP CF BCMF UP BEESFTT PVS UISFF SFTFBSDI RVFTUJPOT
 XF SFMJFE PO B SBOHF
PG FWBMVBUJPO NFBTVSFT UIBU BSF DPNNPOMZ FNQMPZFE NFBTVSFT JO $4& SFTFBSDI <��
 ���

���
 ���>� 8F DPOTJEFS UISFF FYQMJDJU DBUFHPSJFT PG NFBTVSFT� SFUSJFWBM F࠹FDUJWFOFTT� TFBSDI
CFIBWJPVST� BOE DPOWFSTBUJPOBM NFBTVSFT�

3FUSJFWBM FDUJWFOFTT࢓& .FBTVSFT
5P NFBTVSF SFUSJFWBM FॱFDUJWFOFTT
 XF FNQMPZ HSPVQ SFDBMM 	(3
 	BMSFBEZ FNQMPZFE JO
$IBQUFS � JO &RVBUJPO ���
 BOE HSPVQ QSFDJTJPO 	(1
 XIJDI JT EFॲOFE BT UIF SFDBMM BOE
QSFDJTJPO GPS UIF VOJPO PG UIF TFUT PG EPDVNFOUT UIBU FBDI QBSUJDJQBOU JO B DPMMBCPSBUJWF
HSPVQ TBWFE� 0S
 FYQSFTTFE GPSNBMMZ
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XIFSF ੊ SFQSFTFOUT B HSPVQ
 ੖ SFQSFTFOUT B UPQJD
 BOE ੒ SFQSFTFOUT B HJWFO QBSUJDJQBOU�
'VODUJPO ੔ੈ੎@੕੄੘ੈੇ SFUVSOT UIF TBWFE EPDVNFOUT UIBU BSF 53&$ SFMFWBOU
 GPS B HJWFO ੊
੖ BOE ੗� ੔ੈ੎ੇੑ੆੕ SFUVSOT UIF 53&$ SFMFWBOU EPDVNFOUT GPS UPQJD ੖ 
 XIJMF ੕੄੘ੈੇ SFUVSOT
BMM PG UIF TBWFE EPDVNFOUT GPS B HJWFO ੊
 ੖ BOE ੒� 5P DBMDVMBUF UIF BWFSBHF HSPVQ SFDBMMʿਰ਻	੆
 ੖

 BOE BWFSBHF HSPVQ QSFDJTJPO ʿਰਹ	੆
 ੖
 GPS BMM HSPVQT JO BO FYQFSJNFOUBM DPOEJUJPO੆ BOE UPQJD ੖ 
 HSPVQ SFDBMM BOE QSFDJTJPO JT BWFSBHFE BDSPTT BMM HSPVQT JO BO FYQFSJNFOUBM
DPOEJUJPO�

8F BMTP NFBTVSFE JOEJWJEVBM QSFDJTJPO BOE JOEJWJEVBM SFDBMM GPS FBDI QBSUJDJQBOU JO B
HSPVQ GPS UIF DPMMBCPSBUJWF DPOEJUJPOT
 TJNJMBSMZ UP HSPVQ SFDBMM BOE HSPVQ QSFDJTJPO
 IPX�
FWFS
 XF DPOTJEFS UIF TBWFE EPDVNFOUT CZ QBSUJDJQBOUT JOEJWJEVBMMZ� *O PVS BOBMZTJT
 GPS
UIF JOEFQFOEFOU DPOEJUJPO
 XF NFBTVSFE QSFDJTJPO BOE SFDBMM JOEJWJEVBMMZ BT XF POMZ IBWF
POF QBSUJDJQBOU QFS HSPVQ�

4FBSDI #FIBWJPVS .FBTVSFT
8F BMTP SFQPSU PO B OVNCFS PG BHHSFHBUF TFBSDI CFIBWJPVST� 8F SFQPSU BHHSFHBUF TFBSDI
CFIBWJPVST CZ HSPVQ BOE JOEJWJEVBM� *ODMVEFE JO PVS SFQPSUJOH BSF B OVNCFS PG CFIBWJPVST
BTTPDJBUFE XJUI RVFSZJOH
 JODMVEJOH�

ۡ UIF NFBO OVNCFS PG RVFSJFT JTTVFE�

ۡ UIF OVNCFS PG VOJRVF RVFSJFT 	J�F�
 FYBDU TBNF RVFSJFT
�

ۡ UIF BWFSBHF RVFSZ MFOHUI 	JO UIF OVNCFS PG UFSNT VTFE
�

ۡ UIF OVNCFS PG VOJRVF RVFSZ UFSNT VTFE 	J�F� XF TQMJU RVFSZ UFSNT GPS BMM JTTVFE
RVFSJFT XJUIPVU BQQMZJOH TUFNNJOH
� BOE

ۡ UIF OVNCFS PG DMJDLT PO QSFWJPVTMZ JTTVFE RVFSJFT 	GSPN JOUFSGBDF DPNQPOFOU � JO
'JHVSF ��� JO $IBQUFS �
�



�

�� � "OBMZ[JOH UIF &ॱFDUT PG 3PMF "TTJHONFOU JO $4& 5BTLT

8F DPOTJEFSFE JOUFSBDUJPOT XJUI UIF XJEFS 4&31
 DPOTJEFSJOH FWFOUT JOWPMWJOH DMJDLT
PO EPDVNFOUT
 GPS FYBNQMF�

ۡ UIF OVNCFS PG DMJDLT PO SFTVMUT PO 4&31T�

ۡ UIF OVNCFS PG VOJRVF DMJDLT PO SFTVMUT PO 4&31T�

ۡ UPUBM OVNCFS PG DMJDLT PO EPDVNFOUT UIBU XFSF 53&$ SFMFWBOU�

ۡ UIF OVNCFS PG VOJRVF TOJQQFUT PG EPDVNFOUT WJFXFE PO 4&31T 	J�F� UIF OVNCFS PG
VOJRVF TFBSDI SFTVMUT WJFXFE PO 4&31T
� BOE

ۡ UIF OVNCFS PG VOJRVF TOJQQFUT PG EPDVNFOUT WJFXFE PO 4&31T UIBU XFSF 53&$ SFM�
FWBOU�

8F BMTP SFDPSEFE UIF BNPVOU PG UJNF UIBU XBT TQFOU SFBEJOH EPDVNFOUT 	EPDVNFOU
EXFMM UJNF

 BMMPXJOH VT UP DBMDVMBUF UIF UPUBM EPDVNFOU EXFMM UJNF
 BOE UIF BWFSBHF EPDV�
NFOU EXFMM UJNF�

'JOBMMZ
 XF BMTP MPHHFE FWFOUT QFSUBJOJOH UP UIF PWFSBMM QFSGPSNBODF PG UIF QBSUJDJQBOUT
	BOE UIFSFGPSF HSPVQT
� ঒JT JODMVEFE B DPVOU PG�

ۡ UIF OVNCFS PG EPDVNFOUT TBWFE 	J�F� DPOTJEFSFE SFMFWBOU
�

ۡ UIF BDUVBM OVNCFS PG EPDVNFOUT TBWFE
 UIBU XFSF 53&$ SFMFWBOU� BOE

ۡ UIF OVNCFS PG DMJDLT PO QSFWJPVTMZ TBWFE EPDVNFOUT 	GSPN JOUFSGBDF DPNQPOFOU �
JO 'JHVSF ��� JO $IBQUFS �
�

8F SFQPSU BHHSFHBUF TFBSDI CFIBWJPVST CZ HSPVQ BOE JOEJWJEVBM GPS PVS FYQFSJNFO�
UBM DPOEJUJPOT� 'PS UIF HSPVQ TFBSDI CFIBWJPVST
 XF TVN VQ JOEJWJEVBM TFBSDI CFIBWJPVS
NFBTVSFT 	F�H�
 XF TVN VQ UIF OVNCFS PG RVFSJFT CZ QBSUJDJQBOUT JO B HSPVQ
�

$PNNVOJDBUJPO 1BUUFSO .FBTVSFT
0VS ॲOBM TFU PG FWBMVBUJPO NFBTVSFT DPOTJEFSFE UIF DIBU JOUFSGBDF
 PS B TFSJFT PG NFBTVSFT
UIBU DPVME CF VTFE UP FWBMVBUF UIF DIBU NFTTBHFT FYDIBOHFE CFUXFFO QBSUJDJQBOUT JO DPO�
EJUJPOT $0- BOE $0-3�

*O PSEFS GPS VT UP CF BCMF UP FWBMVBUF DIBU NFTTBHFT
 B TZTUFN PG NFTTBHF DPEFT XBT
SFRVJSFE� 8F BEBQUFE B TFRVFODF PG DPEFT BT QSPQPTFE CZ UIFTFۓ<���> DPEFT IBWF CFFO
BDRVJSFE GSPN QSFWJPVT DPMMBCPSBUJWF TUVEJFT <��
 ���
 ���> UP FWBMVBUF UIF GSFRVFODJFT BOE
UFNQPSBM EJTUSJCVUJPOT PG EJॱFSFOU UZQFT PG DIBU NFTTBHFT� "঍FS B ॲSTU JOTQFDUJPO PG UIF
DIBU NFTTBHFT
 XF BEEFE UXP DBUFHPSJFT UP UIJT DPEJOH TDIFNF TQFDJॲD UP PVS UBTL�

	$-
 8F OPUJDFE UIBU NBOZ PG PVS NFTTBHFT CFMPOHFE OFJUIFS UP UIF 5$ PS 5% DBUFHPSZ
	TFF 5BCMF ���
� ঒FTF NFTTBHFT EJTDVTTFE DVSBUJOH UIF MJTU PG EPDVNFOUT 	J�F� XIJDI
EPDVNFOUT UP JODMVEF PS EFMFUF GSPN UIF QSFWJPVTMZ TBWFE EPDVNFOUT GSPN JOUFSGBDF
DPNQPOFOU �© JO 'JHVSF ���
� ঒FSFGPSF
 XF DSFBUFE B OFX DBUFHPSZ UP EFTDSJCF UIJT
UZQF PG NFTTBHF�
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��

5BCMF ���� ঒F DPEJOH TDIFNF VTFE GPS FWBMVBUJOH UIF FYDIBOHFE NFTTBHFT CFUXFFO QBSUJDJQBOUT JO FYQFSJNFOUBM
DPOEJUJPOT $0- BOE $0-3� ঒F TDIFNB JT EFSJWFE GSPN UIF XPSL CZ <���>�

$PEF %FTDSJQUJPO &YBNQMFT

5$ 1MBOOJOH TFBSDI TUSBUFHJFT BOE EJWJTJPO PG MBCPS *ڢ XJMM GPDVT PO 64� $BO TPNFPOF FMTF GPDVT PO ڢ ,6
PX(ڢ XPVME ZPV MJLF UP EJWJEF UIJT UBTL ڢ

5% %JTDVTTJOH GBDUT SFMBUFE UP UIF HFOFSBM UBTL UPQJD F࡞ڢ 1BWBSP࡚J POF * UIJOL JT JO #FSMJOڢ
*ڢ BN TUSVHHMJOH UP OE࠺ BOZ NPSF GPS UIF ڢ64

$- %JTDVTTJOH XIBU EPDVNFOUT UP LFFQ JO UIF MJTU 4IPVMEڢ XF XIJ࡚MF JU EPXO ڢ FMFUF%ڢ JUڢ

4, 4IBSJOH LOPXMFEHF EJTDPWFSFE EVSJOH UIF TFBSDI

UIFڢ BSUJDMFT TFFN UP GPDVT PO B TNBMMFS
OVNCFS PG JODJEFOUT PWFSBMM ڢ
WFڞ*ڢ MPPLFE GPS B GFX BOE BN OPX MPPLJOH BU DIJOB BT
UIBU TFFNT UP IBWF IBE B GBJS BNPVOU PG QJSBDZڢ

#3 #VJMEJOH SFMBUJPOTIJQT EVSJOH UIF UBTL FMMP(ڢ UIFSFڢ��� HPPEڢ MVDLڢ

"1 "QQSFDJBUJPO PG FBDI PUIFST XPSL ZPVڢ EJE HSFBUڢ� PPE)ڢ KPC� ڢ

45 5FDIOJDBM JTTVFT PG TZTUFN CFJOH VTFE UIFڢ TFBSDI FOHJOF UBLFT B XIJMF UP MPBEڢ
*ڢ UIPVHIU JU IBE DSBTIFE ڢ

03 0UIFST J�F� SFTQPOTF PS EJTDVTTJPO OPU SFMBUFE UP UIF UPQJD FYDVTFڢ UIF UZQPTڢ JOL࡞ڢ JڞN EPOF IFSFڢ

	45
 8F PCTFSWFE UIBU NBOZ DIBU NFTTBHFT JO UIF 	03
 DBUFHPSZ UBMLFE BCPVU TZTUFN
UFDIOJDBM JTTVFT TVDI BT UJNF UP MPBE TFBSDI SFTVMUT� 8F DSFBUFE B OFX DBUFHPSZ POMZ
GPS UIJT UZQF PG DIBU NFTTBHF�

঒F BVUIPS PG UIJT UIFTJT BOE UXP PUIFS DPOUSJCVUPST BTTFTTFE UIF DIBU NFTTBHFT GSPN
UIJT TUVEZ� *O UPUBM
 ��� DIBU NFTTBHFT XFSF BTTFTTFE VTJOH UIF DPEJOH TDIFNF BOE HVJEF�
MJOFT JO 5BCMF ���� 8F SBOEPNMZ EJWJEFE UIF DIBU NFTTBHFT JOUP UISFF FRVBM TIBSFT� &BDI
BTTFTTPS XBT HJWFO B TIBSF
 BOE ��� NFTTBHFT GSPN UIF PUIFST TIBSF XFSF BEEFE UP DPN�
QVUF BO BHSFFNFOU TDPSF� *O UPUBM
 ��� DIBU NFTTBHFT 	J�F� POF�RVBSUFS PG UIF NFTTBHFT

XFSF PWFSMBQQFE BNPOH UIF UISFF BTTFTTPST
 BOE UIF 'MFJTTۘ LBQQB JOUFS�BHSFFNFOU TDPSF
XBT ����
 XIJDI JOEJDBUFT TVCTUBOUJBM BHSFFNFOU BDDPSEJOH UP JOUFSQSFUBUJPOT PG UIF TDPSF
JO UIF MJUFSBUVSF� 'PS UIF PWFSMBQQFE NFTTBHFT
 XF LFQU UIF NBKPSJUZ WPUFE DBUFHPSZ
 BOE
JG B NBKPSJUZ XBT OPU GPVOE
 XF BTTJHOFE UIF PUIFST 	03
 DBUFHPSZ� 4JNJMBS UP <��
 ���>
 XF
DPNQVUFE UIFTF SBX WBMVFT BOE SFQPSUFE UIF QSPQPSUJPOT�

*O BEEJUJPO
 XF DPNQVUFE DPNNVOJDBUJPO QB਄FSOT NFBTVSFT
 OBNFMZ�

ۡ 7PMVNF
 UIF OVNCFS PG NFTTBHFT FYDIBOHFE CZ HSPVQ NFNCFST EVSJOH UIF UBTL�

ۡ 'SFRVFODZ
 UIF BWFSBHF UJNF CFUXFFO NFTTBHFT FYDIBOHFE CFUXFFO HSPVQ NFN�
CFST EVSJOH UIF UBTL�

ۡ 
PSU࢓& UIF OVNCFS PG UJNFT B HSPVQ PQFOFE BOE DMPTFE UIF DIBU XJOEPX� BOE

ۡ #BMBODF
 UIF QSPQPSUJPO PG NFTTBHFT TFOU CZ BO JOEJWJEVBM
 DPMMBCPSBUJWF HSPVQ
NFNCFST�

(JWFO UIF DPEFT BOE UIF FYQMBOBUJPO PO IPX UIFTF XFSF BQQMJFE UP UIF SFDPSEFE DIBU
NFTTBHFT
 B UBCMF XJUI UIF DPEFT
 DPNQMFUF XJUI FYBNQMF NFTTBHFT
 JT QSFTFOUFE JO 5B�
CMF ����
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5BCMF ���� 5PQJD�XJTF BWFSBHF HSPVQ SFDBMM BOE HSPVQ QSFDJTJPO 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF UPQJD�TUVEZ�
DPOEJUJPO
 BDSPTT DPOEJUJPOT BWFSBHFE PWFS HSPVQT� 4UBUJTUJDBM TJHOJॲDBODF XBT DPNQVUFE JOEFQFOEFOUMZ GPS FBDI
UPQJD� JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT 	੒ � ����
 BSF NBSLFE XJUI TVQFSTDSJQU X
 BOE TJHOJॲDBOU
EJॱFSFODFT BU ੒ � ���� BSF NBSLFE XJUI TVQFSTDSJQU VOEFSMJOFE X
 XIFSF ੁ JT UIF DPOEJUJPO� */% ॲHVSFT BSF
DPNQVUFE BT JOEJWJEVBM QSFDJTJPO BOE JOEJWJEVBM SFDBMM BT XF POMZ IBWF POF QBSUJDJQBOU QFS HSPVQ�

(SPVQ 1SFDJTJPO (SPVQ 3FDBMM
$POEJUJPO ��� ��� ��� ��� ��� ���
*/% ������ ������ ������ ������ ������ ������
*/%. ������ ������ ������ ������ IND ������ IND ������ IND
COL
COLR
$0- ������ ������ ������ ������ IND ������ IND ������
$0-3 ������ INDM ������ ������ ������ IND ������ IND ������

��� 3FTVMUT
8F OPX UVSO UP PVS SFTVMUT
 BEESFTTJOH FBDI PG PVS SFTFBSDI RVFTUJPOT JO UVSO� 'PS PVS
BOBMZTFT
 XF DPOEVDUFE GPS FBDI UPQJD B POF�GBDUPS BOBMZTJT PG WBSJBODF 	"/07"
 XJUI UIF
FYQFSJNFOUBM DPOEJUJPO BT PVS JOEFQFOEFOU WBSJBCMF� 8F FYBNJOFE UIF "/07" BTTVNQ�
UJPOT XJUI -FWFOFۘT UFTU 	IPNPHFOFJUZ PG WBSJBODFT
 BOE 4IBQJSP�8JMLۘT UFTU 	OPSNBMJUZ
PG UIF "/07" SFTJEVBMT
� 8F DPOEVDUFE B QPTU�IPD BOBMZTJT VTJOH 4UVEFOU U�UFTUT BOE BQ�
QMJFE #POGFSSPOJ DPSSFDUJPO GPS NVMUJQMF DPNQBSJTPOT� 4JHOJॲDBOU EJॱFSFODFT BU ੒ � ����
BSF NBSLFE XJUI TVQFSTDSJQU
 BOE TJHOJॲDBOU EJॱFSFODFT BU ੒ � ���� BSF NBSLFE XJUI TV�
QFSTDSJQU VOEFSMJOFE 9� "MPOH UIJT TFDUJPO
 XF SFQPSU ੒�WBMVFT XIFSFWFS B TJHOJॲDBOU
EJॱFSFODF XBT GPVOE�

����� 3FUSJFWBM FDUJWFOFTT࢓&
32��� DPOTJEFSFE IPX SFUSJFWBM F࠹FDUJWFOFTT CFUXFFO DPMMBCPSBUJWF HSPVQT XJUI VOBTTJHOFE
	$0-
 BOE QSFBTTJHOFE 	$0-3
 SPMFT EJ࠹FS� 5BCMF ��� TVNNBSJTFT UIF SFUSJFWBM FॱFDUJWF�
OFTT GPS HSPVQ QSFDJTJPO BOE HSPVQ SFDBMM� 8F PCTFSWF UIBU HSPVQ QSFDJTJPO BOE SFDBMM
EP OPU EJॱFS TJHOJॲDBOUMZ CFUXFFO HSPVQT XJUI BOE XJUIPVU BTTJHOFE SPMFT� *O UFSNT PG
HSPVQ QSFDJTJPO
 $0-3 HSPVQT TJHOJॲDBOUMZ JNQSPWF PWFS */%. HSPVQT GPS UPQJD ���� *O
UFSNT PG HSPVQ SFDBMM
 BMM UIF DPMMBCPSBUJWF TUVEZ DPOEJUJPOT JNQSPWF PWFS */%
 XJUI UIF
FYDFQUJPO PG UPQJD ���� " QPTTJCMF FYQMBOBUJPO GPS UIF QFSGPSNBODF EJॱFSFODF PG UPQJD ���
JT UIBU UIJT UPQJD MFBET QBSUJDJQBOUT UP EJWJEF UIF UBTL CFUXFFO UIF UXP TVCUPQJDT 	J
 UBY
FWBTJPO JO UIF 6�4� PS 	JJ
 6�,� )PXFWFS
 UIF 53&$ "26"*/5 EBUBTFU IBT NPSF SFMFWBOU
EPDVNFOUT GSPN UIF 6�4� ঒FSFGPSF
 UIF QBSUJDJQBOUT JO UIF DPMMBCPSBUJWF DPOEJUJPOT $0-
BOE $0-3 NBZ OPU QFSGPSN BT XFMM BT QBSUJDJQBOUT JO UIF */% DPOEJUJPO BT UIFZ EFDJEFE
UP MPPL NPTUMZ BU EPDVNFOUT GSPN UIF 6�,� $POTFRVFOUMZ
 UIF BSUJॲDJBM HSPVQT GPSNFE CZ
NFSHJOH JOEJWJEVBM QBSUJDJQBOUT PVUQFSGPSNFE $0- BOE $0-3 DPOEJUJPOT GPS UPQJD ����

-FU VT OPX GPDVT PO JOEJWJEVBM QSFDJTJPO BOE SFDBMM GPS UIF GPVS SPMFT XF IBE JO PVS
TUVEZ� JOEJWJEVBM 	QBSUJDJQBOUT JO DPOEJUJPO */%

 QFFS 	QBSUJDJQBOUT JO DPOEJUJPO $0-
 J�F�
XJUIPVU QSFBTTJHOFE SPMFT

 QSPTQFDUPS
 BOENJOFS 	CPUI JO$0-3
� 'SPN 'JHVSF ���
 XF TFF
B DPOUSBTU PG UIF QSPTQFDUPS BOE NJOFS SPMFT
 XIFSF UIF QSPTQFDUPS
 PO BWFSBHF
 BDIJFWFE
B IJHIFS SFDBMM UIBO UIF NJOFSۓCVU B MPXFS QSFDJTJPO� ঒JT JT TUBUJTUJDBMMZ TJHOJॲDBOU GPS
UPQJD ��� 	੒ � �����
 JO UFSNT PG SFDBMM GPS UIF NJOFS XIFO DPNQBSFE BHBJOTU UIF PUIFS
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'JHVSF ���� 0WFSWJFX PG UIF NFBO QSFDJTJPO BOE NFBO SFDBMM GPS FBDI UPQJD BOE DPOEJUJPO BDSPTT UIF GPVS TFBSDI
SPMFT USJBMMFE� -Fࢦ 	B
� BWFSBHF SFDBMM� 3JHIU 	C
� BWFSBHF QSFDJTJPO
 XIFSF 1SPT� EFOPUFT QSPTQFDUPS�

SPMFT� "HBJO
 GPS UPQJD ���
 UIF TJOHMF VTFS SPMF TJHOJॲDBOUMZ PVUQFSGPSNT DPMMBCPSBUJWF
SPMFT 	੒ � �����
 JO UFSNT PG PWFSBMM SFDBMM� "MUIPVHI XF DIPTF TJNJMBSMZ EJॴDVMU UPQJDT

XF BMTP PCTFSWF JOEJWJEVBM EJॱFSFODFT JO QFSGPSNBODF GPS UIF UISFF PG UIFN� ঒JT DBO CF
FYQMBJOFE CZ UIF GBDU UIBU QBSUJDJQBOUT NBZ IBWF GPVOE JU FBTZ UP GPSNVMBUF RVFSJFT GPS
B DFSUBJO UPQJD
 BT XF TBX JO TPNF PG UIF DPNNVOJDBUJPO XJUI PUIFS QBSUJDJQBOUT JO UIF
HSPVQ�

5P VOEFSTUBOE IPX QSFDJTJPO BOE SFDBMM DIBOHFE EVSJOH TFBSDI TFTTJPOT
 XF QFSGPSNFE
B UFNQPSBM BOBMZTJT PO HSPVQ QSFDJTJPO BOE SFDBMM BMPOH XJUI UIF �� NJOVUFT EVSBUJPO 

PWFS FBDI PG UIF UISFF UPQJDT BOE GPVS FYQFSJNFOUBM DPOEJUJPOT� 'JHVSFT ���E�G TIPX HSPVQ
SFDBMM PWFS UJNF� 8F DBO DPODMVEF GSPN FYBNJOJOH UIFTF QMPUT UIBU GPS TPNF PG UIF UPQJDT
UIF DPMMBCPSBUJWF HSPVQT QFSGPSNFE CF਄FS UIBO JOEFQFOEFOU TFBSDIFST 	*/%
 JO UFSNT PG
SFDBMMۓBHBJO
 FYDFQU GPS UPQJD ���� *O UFSNT PG HSPVQ QSFDJTJPO
 BT TIPXO JO 'JHVSFT ���B�
D
 XF DBO PCTFSWF UIBU HSPVQ QSFDJTJPO QFBLT XJUIJO UIF ॲSTU GFX NJOVUFT PG UIF TFBSDI
TFTTJPOT 	XJUIJO UIF ॲSTU UISFF UP ॲWF NJOVUFT
� *OUFSFTUJOHMZ
 B ESPQ Pॱ JO QSFDJTJPO JT
OPUFE GPS UPQJD ��� BT UIF TFTTJPO QSPHSFTTFT� " QPTTJCMF FYQMBOBUJPO JT UIBU QBSUJDJQBOUT
DPVME OPU ॲOE SFMFWBOU EPDVNFOUT GPS UPQJD ��� 	UBY FWBTJPO JOEJDUFE
 BT UIF DPMMFDUJPO
DPOUBJOFE GFXFS EPDVNFOUT GPS POF PG UIF TVCUPQJDT 	UBY FWBTJPO JO UIF 6�,�
� ঒JT JT JO
DPOUSBTU UP UPQJDT ��� BOE ���
 XIFSF QSFDJTJPO SFNBJOT DPOTJTUFOU 	BSPVOE ��� BOE ���� GPS
UPQJDT ��� BOE ���
 SFTQFDUJWFMZ
� ঒FTF SFTVMUT TVHHFTU UIBU UPQJDT QSPWJEF WFSZ EJॱFSFOU
DPODMVTJPOT
 XIJDI XBT BMTP PCTFSWFE CZ 1JDLFOT FU BM� <���>�

*O TVNNBSZ
 PVS BOBMZTJT TIPXT
 PWFSBMM
 QSFDJTJPO BOE SFDBMM EP OPU EJॱFS TJHOJॲDBOUMZ
CFUXFFO HSPVQT XJUI BOE XJUIPVU BTTJHOFE SPMFT� *O DPOUSBTU UP QSJPS XPSLT
 XF DPVME OPU
DPOॲSN UIF ॲOEJOHT CZ 1JDLFOT FU BM� <���> 	EFNPOTUSBUJOH JNQSPWFNFOUT PG $0-3 PWFS
*/%.

 BOE 5BNJOF BOE 4PVMJFS <���> 	EFNPOTUSBUJOH B HSFBUFS QSFDJTJPO GPS DPOEJUJPO
$0- PWFS $0-3
�

����� $PMMBCPSBUJWF 4FBSDI #FIBWJPVS
0VS TFDPOE SFTFBSDI RVFTUJPO
 32���
 BTLFE IPX UIF TFBSDI CFIBWJPVST PG DPMMBCPSBUJWF
TFBSDIFST EJ࠹FSFE GSPN UIPTF XPSLJOH JOEFQFOEFOUMZ� 5BCMF ��� TVNNBSJTFT TFBSDI CFIBWJPVST
BDSPTT CPUI DPMMBCPSBUJWF BOE JOEFQFOEFOU DPOEJUJPOT� IFSF
 XF SFQPSU UIF NFBO BOE TUBO�
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Topic 341 Topic 650Topic 367

'JHVSF ���� 0WFSWJFX PG UIF BWFSBHF HSPVQ QSFDJTJPO 	UPQ SPX
 B�D
 BOE BWFSBHF HSPVQ SFDBMM 	CP਄PN SPX
 E�G 

GPS FBDI UPQJD BOE TFBSDI WBSJBOU DPNQVUFE JO POF�NJOVUF UJNF JOUFSWBMT�

EBSE EFWJBUJPO�
'SPN 5BCMF ���
 B OVNCFS PG PCTFSWBUJPOT DBO CF NBEF BCPVU UIF DPMMBCPSBUJWF TFBSDI

CFIBWJPVST� *O UFSNT PG RVFSZJOH CFIBWJPVS
 DPNQBSJOH HSPVQT XJUI BTTJHOFE SPMFT BOE
HSPVQT XJUIPVU SPMFT
 XF GPVOE UIBU HSPVQT VOEFS UIF $0- DPOEJUJPO JTTVF PO BWFSBHF
NPSF RVFSJFT 	GSPN ����� RVFSJFT GPS $0- UP ����� RVFSJFT GPS $0-3

 JTTVF NPSF VOJRVF
RVFSJFT 	GSPN ����� RVFSJFT GPS $0- UP ����� RVFSJFT GPS $0-3
 ੒ � �����

 BOE FYQMPSF B
MBSHFS TFU PG RVFSZ UFSNT 	GSPN ����� UFSNT GPS $0- UP ����� UFSNT GPS $0-3
 ੒ � �����
�
*O UFSNT PG UIF DMJDL BOE TBWJOH EPDVNFOUT CFIBWJPVS
 XF PCTFSWF UIBU $0-3 HSPVQT
IBWF B TJNJMBS DMJDL CFIBWJPVS BT $0- HSPVQT 	GSPN ����� DMJDLT GPS $0- UP ����� DMJDLT
GPS $0-3
 CVU TQFOE NPSF UJNF SFBEJOH EPDVNFOUT 	GSPN ��� TFDPOET GPS $0- UP ���
TFDPOET GPS $0-3
� 'PS UIF DPMMBCPSBUJWF GFBUVSFTۘ VTBHF 	JOUFSGBDF DPNQPOFOUT � BOE
� JO 'JHVSF ���

 XF ॲOE $0-3 HSPVQT UP JOUFSBDU NPSF XJUI UIF SFDFOU RVFSJFT 	J�F� UIF
RVFSZ IJTUPSZ
 DPNQPOFOU 	GSPN ���� DMJDLT GPS $0-3 UP ���� DMJDLT GPS $0-
 ੒ � �����


BOE NPSF XJUI UIF TBWFE EPDVNFOUT DPNQPOFOU 	GSPN ���� DMJDLT GPS $0-3 UP ���� DMJDLT
GPS$0-
 ੒ � �����
� ঒F PCTFSWBUJPOT XFNBEF IFSF BSF FYQFDUFE BT UIF HVJEFMJOFT XF HBWF
UP $0-3 BTLFE GPS UIF QSPTQFDUPS UP JTTVF NPTU PG UIF RVFSJFT EVSJOH UIF TFBSDI UBTL
 BOE
UIF NJOFS UP SFBE EPDVNFOUT� $POTFRVFOUMZ
 UIF JOUFSBDUJPO XJUI DPMMBCPSBUJWF GFBUVSFT
XBT IJHIFS GPS HSPVQT VOEFS UIF$0-3 DPOEJUJPO UIBO HSPVQT VOEFS UIF$0-3 DPOEJUJPO�
'JOBMMZ
 GPS UIF BSUJॲDJBM HSPVQT */%.
 XF PCTFSWF UIBU
 BT FYQFDUFE
 QBSUJDJQBOUT JTTVFE
NPSF RVFSJFT BOE DMJDLFE PO NPSF SFTVMUT PO UIF 4&31 UIBO UIF $0-3 BOE $0- HSPVQT�
)PXFWFS
 UIFZ TQFOU MFTT UJNF SFBEJOH BOE TBWF GFXFS EPDVNFOUT UIBO CPUI $0-3 BOE
$0-�

'SPN UIFTF PCTFSWBUJPOT
 TJNJMBS UP UIF ॲOEJOHT CZ 5BNJOF BOE 4PVMJFS <���>
 XF DBO
DPODMVEF UIBU HSPVQT XJUI BTTJHOFE SPMFT CFIBWF EJॱFSFOUMZ UIBO HSPVQT XJUIPVU BTTJHOFE
SPMFT
 IPXFWFS
 UIFTF EJॱFSFODFT JO CFIBWJPVS EJE OPU USBOTMBUF JOUP JNQSPWFE SFUSJFWBM FG�
GFDUJWFOFTT� *O PUIFS XPSET
 BTTJHOJOH QSF�EFॲOFE SPMFT EJE OPU PWFSDPNF UIF PWFSIFBE PG
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JOUFSBDUJOH XJUI DPMMBCPSBUJWF GFBUVSFT TVDI BT QSFWJPVTMZ JTTVFE RVFSJFT BOE TBWFE EPDV�
NFOUT�

8F OPX [PPN JO PO UIF TFDPOE QBSU PG 32���� IPX EP TFBSDI CFIBWJPVST EJ࠹FS CF�
UXFFO JOEJWJEVBM HSPVQ NFNCFST 'SPN 5BCMF ���
 B GFX PG PCTFSWBUJPOT DBO CF NBEF BCPVU
UIF JOEJWJEVBM TFBSDI CFIBWJPVST UIBU GPMMPX PVS PCTFSWBUJPOT GSPN UIF DPMMBCPSBUJWF CF�
IBWJPVS� "T XF DBO TFF PO UIF SJHIU TJEF PG 5BCMF ���
 UIF QSPTQFDUPST UFOE UP EPNJOBUF UIF
RVFSZ JOUFSBDUJPOT EVSJOH UIF TFBSDI UBTL JO DPNQBSJTPO XJUI NJOFST 	QSPTQFDUPST JTTVFE
���� RVFSJFT BOE NJOFST ���� RVFSJFT
� "MTP GPS UIF RVFSZJOH CFIBWJPVS
 QFFST QBSUJDJQBOUT
JO $0- DPOEJUJPO QBSUJDJQBOUT JTTVFE NPSF RVFSJFT UIBO QSPTQFDUPST BOE NJOFST 	PO BWFS�
BHF ���� RVFSJFT GPS QFFST
 BT XFMM JOEJWJEVBM QBSUJDJQBOUT UFOE UP JTTVF NPSF RVFSJFT UIBO
QSPTQFDUPST BOE NJOFST 	PO BWFSBHF ���� RVFSJFT
� 3FHBSEJOH JOUFSBDUJPOT XJUI EPDVNFOUT

GPS UIF OVNCFS PG TBWFE EPDVNFOUT
 XF TFF UIBU QSPTQFDUPST TBWFE NPSF EPDVNFOUT UIBO
NJOFST 	GSPN ����� TBWFE EPDVNFOUT GPS QSPTQFDUPST UP ���� TBWFE EPDVNFOUT GPS NJOFST
੒ � �����

 GPS UJNF TQFOU SFBEJOH EPDVNFOUT
 NJOFST UFOE UP TQFOE NPSF UJNF SFBEJOH EPD�
VNFOUT UIBO QFFST QBSUJDJQBOUT VOEFS$0- DPOEJUJPO 	GSPN ��� TFDPOET GPSNJOFST BOE ���
TFDPOET GPS QFFST
 ੒ � �����
� 'JOBMMZ
 XF PCTFSWFE UIBU JO UIF VTBHF PG UIF DPMMBCPSBUJWF
GFBUVSFT
 NJOFST JOUFSBDUFE NPSF XJUI UIF SFDFOU RVFSJFT BOE TBWFE EPDVNFOUT DPNQPOFOUT
	GSPN JOUFSGBDF DPNQPOFOUT � BOE � JO 'JHVSF ���
� 'SPN UIFTF PCTFSWBUJPOT
 XF DBO
DPODMVEF UIBU QBSUJDJQBOUT JO UIF QSF�EFॲOFE BTTJHOFE SPMFT DPOEJUJPO TIPX DPNQMJBODF UP
XIBU UIFZ XFSF UBTLFE UP EP� "T PVUMJOFE CFGPSF
 NJOFST XFSF UBTLFE UP TQFOE NPSF UJNF
DVSBUJOH UIF MJTU PG EPDVNFOUT QSPWJEFE CZ UIF QSPTQFDUPST
 BOE QSPTQFDUPST XFSF UBTLFE UP
ॲOE BT NBOZ SFMFWBOU EPDVNFOUT BT QPTTJCMF�

8F OPX FYQMPSF IPX BSUJॲDJBM HSPVQT */%. BOE DPMMBCPSBUJWF HSPVQT EJॱFS JO UFSNT
PG SFEVOEBODZ PG RVFSZJOH CFIBWJPVS BOE TFBSDI TQBDF FYQMPSBUJPO� +PIP FU BM� <��> TIPXFE
UIBU BSUJॲDJBM HSPVQT IBE NPSF SFEVOEBODZ PG EPDVNFOUT TBWFE CZ JOEJWJEVBM QBSUJDJQBOUT
UIBO DPMMBCPSBUJWF HSPVQT
 BOE QBSUJDJQBOUT JO BSUJॲDJBM HSPVQT TIPXFE UP IBWF B MFTT EJ�
WFSTF TFBSDI WPDBCVMBSZ� *O 'JHVSF ���
 XF DPNQVUF UIF PWFSMBQ 	NPSF TQFDJॲDBMMZ UIF +BD�
DBSE *OEFY
 PG UIF� 	B
 TFU PG RVFSJFT� 	C
 RVFSZ UFSNT� 	D
 DMJDLFE EPDVNFOUT� BOE 	E
 DMJDLFE
EPDVNFOUT UIBU BSF SFMFWBOU BDDPSEJOH UP UIF ROBUST05 SFMFWBODF KVEHFNFOUT� )FSF XF FY�
QMPSF DMJDLFE EPDVNFOUT JOTUFBE PG TBWFE EPDVNFOUT BT JO SearchXۘT DPMMBCPSBUJWF TF਄JOHT

B EPDVNFOU DBO POMZ CF TBWFE CZ POF PG UIF DPMMBCPSBUPST� *O DPOUSBTU UP +PIP FU BM� <��>

BSUJॲDJBM HSPVQT QSPEVDFE B MPXFS PWFSMBQ JO UFSNT PG VOJRVF RVFSJFT BOE DPOTFRVFOUMZ
RVFSZ UFSNT� " QPTTJCMF FYQMBOBUJPO GPS UIBU JT UIBU DPMMBCPSBUJWF HSPVQ NFNCFST XFSF JO�
ॳVFODFE CZ FBDI PUIFSۘT RVFSZJOH CFIBWJPVS
 XIJDI BSUJॲDJBM HSPVQT XFSF OPU� ঒FZ UFOE
UP JTTVF RVFSJFT XJUI TJNJMBS RVFSZ UFSNT PS FWFO FYBDU RVFSJFT BT TFFO PO UIF SFDFOU RVFSJFT
XJEHFU� 3FHBSEJOH UIF TFBSDI TQBDF FYQMPSBUJPO
 XF PCTFSWF GSPN 'JHVSF ���D�E UIBU BSUJॲ�
DJBM HSPVQT IBWF B IJHIFS PWFSMBQ PG DMJDLT PO UIF 4&31 UIBO DPMMBCPSBUJWF HSPVQT� 8F DBO
DPODMVEF UIBU BXBSFOFTT BOE TIBSJOH PG LOPXMFEHF BCPVU UIF FYQMPSBUJPO PG UIF TFBSDI
TQBDF BMMPX DPMMBCPSBUJWF HSPVQT UP CF MFTT SFEVOEBOU UIBO BSUJॲDJBM NFSHFE JOEFQFOEFOU
VTFST XIFO FYQMPSJOH UIF TFBSDI TQBDF�

����� $PNNVOJDBUJPO 1BUUFSOT
8JUI 32��� XF BJN UP FYQMPSF UP XIBU FYUFOU UIF BTTJHONFOU PG SPMFT BॱFDUT DPNNV�
OJDBUJPO CFUXFFO HSPVQ NFNCFST� 5BCMF ��� QSPWJEFT BO PWFSWJFX PG UIF NFBTVSFT PG
DPNNVOJDBUJPO QB਄FSOT 	BT XF EFॲOFE UIFN JO 4FDUJPO �����
 JO PVS UXP DPMMBCPSBUJWF
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Conditions

'JHVSF ���� 0WFSWJFX PG UIF +BDDBSE *OEFY GPS UIF TFU PG RVFSJFT
 RVFSZ UFSNT
 DMJDLT PO EPDVNFOUT
 BOE DMJDLT PO
EPDVNFOUT UIBU BSF SFMFWBOU BDDPSEJOH UP ROBUST05 SFMFWBODF KVEHFNFOUT CFUXFFO QBSUJDJQBOUT� #F BXBSF PG UIF
EJॱFSFOU Z�BYJT TDBMJOH�

DPOEJUJPOT $0- BOE $0-3� 'SPN 5BCMF ���
 JO UFSNT PG OVNCFS PG NFTTBHFT FYDIBOHFE
BNPOH QBSUJDJQBOUT
 JO DPOUSBTU UP 5BNJOF BOE 4PVMJFS <���>
 XF GPVOE UIBU QBSUJDJQBOUT JO
$0- DPOEJUJPO TJHOJॲDBOUMZ TFOE NPSF NFTTBHFT UIBO QBSUJDJQBOUT JO JO $0-3 DPOEJUJPO�
"MTP
 QBSUJDJQBOUT XJUIPVU QSF�EFॲOFE BTTJHOFE SPMFT PQFOFE NPSF UIF DIBU UP DPNNVOJ�
DBUF UIBO QBSUJDJQBOUT XJUI QSF�EFॲOFE SPMFT
 XIJDI BSF NFBTVSFE BT PSU࠹& JO 5BCMF ����
঒JT XBT FYQFDUFE
 BT QBSUJDJQBOUT JO $0- XFSF FYQMJDJUMZ BEWJTFE UP VTF UIF DIBU UPPM UP
BMMPDBUF UIFJS UBTLT� $POTFRVFOUMZ
 HSPVQT JO $0-3 NBLF NPSF VTF PG UIF PUIFS DPMMBCP�
SBUJWF XJEHFUT
 BT TIPXO JO 4FDUJPO ������

5P VOEFSTUBOE IPX UIF DPNNVOJDBUJPO CFUXFFO HSPVQ NFNCFST XBT EJTUSJCVUFE
 XF
TIPX JO 'JHVSF ��� UIF UPUBM OVNCFS PG NFTTBHFT PWFS UJNF� .PTU JNQPSUBOUMZ XF ॲOE UIBU�
	J
 $0- HSPVQT DPNNVOJDBUF NVDI NPSF UIBO $0-3 HSPVQT� 	JJ
 $0- HSPVQT DPNNV�
OJDBUF UISPVHIPVU UIF FOUJSF UISFF TFBSDI UPQJDT JO B DPOTJTUFOUMZ IJHI WPMVNF� BOE 	JJJ

$0-3 HSPVQT DPNNVOJDBUF NPTUMZ BU UIF CFHJOOJOH PG UIF ॲSTU TFBSDI UPQJD� ঒JT DBO
CF FYQMBJOFE CZ UIPTF QBSUJDJQBOUT JO $0-3 POMZ OFFE UP DPNNVOJDBUF GPS CVJMEJOH BO
BDLOPXMFEHFNFOU PG FBDI PUIFS JO UIF CFHJOOJOH PG UIF UBTL�

8F OPX FYQMPSF UIF OBUVSF PG UIF DIBU NFTTBHFT FYDIBOHFE CZ HSPVQ NFNCFST� *O
'JHVSF ��� XF TIPX UIF OVNCFS PG NFTTBHFT QFS HSPVQ JO UIF GPSN PG B CPYQMPU
 EJWJEFE
CBTFE PO UIFJS DPEJOH 	PVS DPEJOH TDIFNF DBO CF GPVOE JO 5BCMF ���
� 8F PCTFSWF� UIBU
$0- HSPVQT DPNNVOJDBUFE NVDI NPSF BCPVU� 	J
 DVSBUJOH UIF MJTU 	DPEF $-
 PG TBWFE EPD�
VNFOUT� BOE 	JJ
 QMBOOJOH TFBSDI TUSBUFHJFT 	DPEF 5$
 UIBO $0-3 HSPVQT� ঒JT JT TJNJMBS
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5BCMF ���� 0WFSWJFX PG NFBTVSFT PG DPNNVOJDBUJPO QB਄FSOT BDSPTT UIF DPMMBCPSBUJWF DPOEJUJPOT� 'PS FBDI UPQJD

UIF NFBO WBMVF JT DPNQVUFE BMPOHTJEF TUBOEBSE EFWJBUJPO WBMVF� 4UBUJTUJDBM TJHOJॲDBOU EJॱFSFODFT 	੒ � ����
 XBT
GPVOE BDSPTT UIF UISFF UPQJDT GPS 7PMVNF
 &ॱPSU
 BOE #BMBODF�

5PQJD $POE� 7PMVNF 'SFRVFODZ PSU࢓& #BMBODF

��� $0-3 ���� 	 ����
 ����� 	�����
 ����� 	 ����
 ���� 	����
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 ����� 	�����
 ���� 	����
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'JHVSF ���� 5JNFMJOF PG UIF UPUBM DIBU WPMVNF BDSPTT BMM$0- BOE$0-3 HSPVQT SFTQFDUJWFMZ� 'PS FBDI POF�NJOVUF
JOUFSWBM
 UIF OVNCFS PG NFTTBHFT JO UIBU JOUFSWBM JT TIPXO�

UP UIF SFTVMUT GPVOE CZ 5BNJOF BOE 4PVMJFS <���>
 BT QBSUJDJQBOUT UIBU BSF OPU BTTJHOFE
QSF�EFॲOFE SPMFT XJMM FYDIBOHF NPSF NFTTBHFT BCPVU UIF UBTL BOE DPPSEJOBUF XJUI FBDI
PUIFS�
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COL
COLR

Coding Reference
TC
TD
CL
SK
BR
AP
ST
OR

Task co-ord.
Task discussion
Curating docs.
Sharing knowledge
Relationships
Appreciation
System/Technical
Other response

'JHVSF ���� ঒F OVNCFS PG NFTTBHFT FYDIBOHFE GPS FBDI PG UIF FJHIU DMBTTJॲDBUJPO DPEFT
 GPS FBDI HSPVQ
 PG UIF
UXP DPMMBCPSBUJWF DPOEJUJPOT� " SFNJOEFS PG UIF DPEJOH SFGFSFODFT JT QSPWJEFE UP UIF SJHIU PG UIF CPYQMPU�

0WFSBMM
 XF UIVT ॲOE DPOTJEFSBCMF EJॱFSFODFT JO DPNNVOJDBUJPO QB਄FSOT CFUXFFO
$0-3 BOE $0- HSPVQT XIJDI BSF JO MJOF XJUI PVS FYQFDUBUJPOT GPS QFFS
 QSPTQFDUPS BOE
NJOFS DPNNVOJDBUJPO QB਄FSOT� )PXFWFS
 EFTQJUF UIJT DPOTJEFSBCMF EJॱFSFODF JO DPN�



��� 3FTVMUT

�

��

NVOJDBUJPO QB਄FSOT
 BT XF IBWF TFFO
 SFUSJFWBM FॱFDUJWFOFTT JT OPU FYIJCJUJOH TJHOJॲDBOU
EJॱFSFODFT�

����� 1BSUJDJQBOUTڷ 1SFWJPVT &YQFSJFODFT BOE1FSDFJWFE&࢓FDUJWFOFTT
-BTUMZ
 XF BOBMZTF PVS QBSUJDJQBOUTۘ SFTQPOTFT UP UIF RVFTUJPOT JO UIF QSF� BOE QPTU�UBTL
RVFTUJPOOBJSFT 	UIF RVFTUJPOT BSF MJTUFE JO 4FDUJPOT ����� BOE �����
�

*O UIF QSF�UBTL RVFTUJPOOBJSF
 XF RVFTUJPOFE PVS QBSUJDJQBOUT SFHBSEJOH UIFJS QSFWJPVT
FYQFSJFODF XJUI DPMMBCPSBUJWF TFBSDI� �� PG PVS QBSUJDJQBOUT SFQPSUFE UP IBWF DPMMBCPSBUFE
XJUI PUIFS QFPQMF UP TFBSDI UIF XFC CFGPSF� 'SPN UIFTF QBSUJDJQBOUT
 POMZ UISFF SFQPSUFE
TFBSDIJOH UIF XFC UPHFUIFS XJUI PUIFST EBJMZ
 �� XFFLMZ
 �� NPOUIMZ
 BOE �� SFQPSUFE
FOHBHJOH JO DPMMBCPSBUJWF TFBSDI FQJTPEFT MFTT GSFRVFOUMZ� ঒F NBKPSJUZ PG UIF QBSUJDJQBOUT
	���
 FOHBHFE JO DPMMBCPSBUJWF TFBSDI JO QBJST
 XIJMF UIF SFNBJOJOH FOHBHFE JO HSPVQT PG
TJ[F UISFF VQ UP TJY NFNCFST� 8F BMTP BTLFE QBSUJDJQBOUT BCPVU UIFJS MBTU DPMMBCPSBUJWF
TFBSDI FYQFSJFODF� ����� PG PVS QBSUJDJQBOUT SFQPSUFE UP IBWF DPMMBCPSBUJWFMZ TFBSDIFE
UIF XFC GPS USBWFM QMBOOJOH 	F�H�
 MPPLJOH GPS IPUFMT
 DIFBQ ॳJHIU UJDLFUT
 IPMJEBZ DP਄BHFT


����� POMJOF TIPQQJOH 	F�H�
 DPNQBSJOH FMFDUSPOJD QSPEVDUT
 MPPLJOH GPS B IPVTF UP SFOU PS
CVZ

 ��� MFBSOJOH BDUJWJUJFT 	F�H�
 MJUFSBUVSF SFTFBSDIFT
 IFBMUI TFBSDIFT

 BOE UIF SFNBJOJOH
QBSUJDJQBOUT DPMMBCPSBUJWF XPSL�SFMBUFE OFFET�

8F OPX UVSO UP UIF QFSDFJWFE FॱFDUJWFOFTT PG PVS QBSUJDJQBOUT JO UIF FYQFSJNFOU� *O
UIF QPTU�RVFTUJPOOBJSF
 XF DPMMFDUFE QBSUJDJQBOUTۘ QFSDFJWFE TFBSDI FॱFDUJWFOFTT
 BOE DPM�
MBCPSBUJWF TFBSDI FॱFDUJWFOFTT� 8F BMTP HBUIFSFE GFFECBDL PO UIF VUJMJUZ PG FBDI PG UIF
DPMMBCPSBUJWF TFBSDI GFBUVSF EFTDSJCFE JO $IBQUFS �� 8F TVNNBSJTF UIF QBSUJDJQBOUTۘ SF�
TQPOTFT QFS FYQFSJNFOUBM DPOEJUJPO JO 5BCMF ����

5BCMF ���� 4VNNBSZ PG QBSUJDJQBOUTۘ SFTQPOTFT UP QPTU�UBTL RVFTUJPOOBJSF GPS RVFTUJPOT VTJOH B -JLFSU TDBMF� 'PS
FBDI FYQFSJNFOUBM DPOEJUJPO
 UIF NFBO WBMVF JT DPNQVUFE 	XJUI TUBOEBSE EFWJBUJPOT
�

*/% $0- $0-3
0WFSBMM TZTUFN BOE UBTL FYQFSJFODF

SFMFWBODF PG TFBSDI SFTVMUT ���� 	����
 ���� 	����
 ���� 	����

TZTUFN SFTQPOTJWFOFTT ���� 	����
 ���� 	����
 ���� 	����

TZTUFN UFDIOJDBM JTTVFT ��� 	����
 ���� 	����
 ���� 	����

UBTL EJॴDVMUZ ���� 	����
 ���� 	����
 ���� 	���


$PMMBCPSBUJWF TFBSDI FYQFSJFODF
SPMF BTTJHONFOU ے ���� 	���
 ���� 	����

DPNNVOJDBUJPO XJUI PUIFS NFNCFST ے ���� 	����
 ���� 	����

BXBSFOFTT PG FBDI PUIFSۘT XPSL ے ���� 	����
 ���� 	����

FBTJOFTT PG TIBSJOH LOPXMFEHF ے ���� 	����
 ���� 	����


$PMMBCPSBUJWF TFBSDI GFBUVSFT GFFECBDL
SFDFOU RVFSJFT ��� 	����
 ���� 	����
 ���� 	����

TBWFE EPDVNFOUT ���� 	����
 ���� 	����
 ���� 	����

DIBU UPPM ے ���� 	����
 ���� 	����

IJEJOH TBWFE BOE FYDMVEFE SFTVMUT ��� 	����
 ���� 	����
 ���� 	���


঒F ॲSTU RVFTUJPO JO PVS QPTU�UBTL RVFTUJPOOBJSF JT UIF QFSDFJWFE OVNCFS PG DPMMBC�



�
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PSBUPST TFBSDIJOH UPHFUIFS
 BOE JU TFSWFT BT B TBOJUZ DIFDL GPS PVS FYQFSJNFOU� "T XF
FYQFDUFE
 UIF NFEJBO SFTQPOTF GPS UIJT RVFTUJPO XBT POF DPMMBCPSBUPS GPS UIF DPMMBCPSBUJWF
DPOEJUJPOT $0-3 BOE $0- 	NJO� � BOE NBY �

 BOE GPS UIF JOEFQFOEFOU DPOEJUJPO */%

UIF NFEJBO SFTQPOTF XBT [FSP DPMMBCPSBUPST 	NJO� � BOE NBY �
� ঒F OFYU GPVS RVFTUJPOT JO
PVS QPTU�RVFTUJPOOBJSF GPDVT PO UIF QBSUJDJQBOUTۘ PWFSBMM TZTUFN BOE UBTL FYQFSJFODF� ঒F
GFFECBDL GPS UIFTF RVFTUJPOT JT TJNJMBS BDSPTT UIF FYQFSJNFOUBM DPOEJUJPOT� 3FHBSEJOH UIF
PWFSBMM TZTUFN FYQFSJFODF
 GFFECBDL SBOHFE GSPN �ے� PO UIF ��QPJOU -JLFSU TDBMF
 BOE UIVT
XF DBO DPODMVEF UIBU UIF PWFSBMM TFBSDI FYQFSJFODF XBT QPTJUJWF� 4JNJMBS UP 5BNJOF BOE
4PVMJFS <���>
 GPS UIF UBTL EJॴDVMUZ RVFTUJPO
 XF BMTP ॲOE TJNJMBS ॲHVSFT BDSPTT UIF DPMMBCP�
SBUJWF FYQFSJNFOUBM DPOEJUJPOT BOE B TMJHIU JODSFBTF JO EJॴDVMUZ GPS UIF */% FYQFSJNFOUBM
DPOEJUJPO� $PODFSOJOH UIF QFSDFJWFE FYQFSJFODF PG UIF DPMMBCPSBUJPO FYQFSJFODF RVFTUJPOT

XF DBO BMTP PCTFSWF TJNJMBS WBMVFT GPS UIF DPMMBCPSBUJWF FYQFSJNFOUBM DPOEJUJPOT� ঒JT JT
JO DPOUSBTU XJUI 5BNJOF BOE 4PVMJFS <���> JO XIJDI UIFZ GPVOE UIBU GPMMPXJOH UIF SPMFT
JOTUSVDUJPOT XBT UIF NPTU EJॴDVMU GPS HSPVQT XJUI QSF�EFॲOFE BTTJHOFE SPMFT� IPXFWFS

XF EJE OPU BTL QBSUJDJQBOUT BO PQFO�RVFTUJPO SFHBSEJOH UIFJS EJॴDVMUZ GPMMPXJOH UIF UBTL
JOTUSVDUJPOT� 'JOBMMZ
 DPODFSOJOH UIF DPMMBCPSBUJWF TFBSDI GFBUVSFT GFFECBDL
 QBSUJDJQBOUT
BHSFFE UIBU UIF TBWFE EPDVNFOUT XFSF UIF NPTU VTFGVM GFBUVSF GPS BMM UIF DPMMBCPSBUJWF
DPOEJUJPOT
 GPMMPXFE CZ UIF SFDFOU RVFSJFT� ঒F DIBU UPPM XBT DPOTJEFSFE UIF MFBTU VTFGVM
GFBUVSF CZ UIF $0-3 QBSUJDJQBOUT JO DPOUSBTU XJUI UIPTF JO $0-� ঒JT PCTFSWBUJPO DBO CF
FYQMBJOFE CZ UIF SFTVMUT TIPXO JO 5BCMF ���� QBSUJDJQBOUT JO UIF $0-3 DPOEJUJPO DPNNV�
OJDBUF MFTT BOE NBLF MFTT VTF PG UIF DIBU UPPM�

��� 3F࢕FDUJPOT
����� 4FBSDI FDUJWFOFTT࢓&
*O UIJT DIBQUFS
 XF FNQMPZFE QSFDJTJPO BOE SFDBMM BT PVS UBSHFU NFBTVSFT PG TFBSDI FॱFDUJWF�
OFTT� "T PVS BOBMZTFT IBWF TIPXO
 XF EJE OPU PCTFSWF B TJHOJॲDBOU EJॱFSFODF CFUXFFO
HSPVQT XJUI BOE XJUIPVU QSF�EFॲOFE BTTJHOFE SPMFT JO UFSNT PG UIPTF NFBTVSFT� ঒JT
NFBOT UIBU PVS SFTVMUT IBWF EJॱFSFOU UBLFBXBZT GSPN QSJPS XPSLT
 BOE XF DPVME OPU DPO�
ॲSN UIF TBNF ॲOEJOHT CZ 1JDLFOT FU BM� <���> BOE 5BNJOF BOE 4PVMJFS <���>� *O QBSUJDVMBS

XF DPVME OPU ॲOE JNQSPWFNFOUT PG $0-3 PWFS */%. 	TFF SPX �
 5BCMF ���
 BT GPVOE
CZ 1JDLFOT FU BM� <���> 	TFF SPX �
 5BCMF ���
� .PSFPWFS
 XF DPVME OPU ॲOE JNQSPWFNFOUT
JO UFSNT PG QSFDJTJPO PG $0- PWFS $0-3 	TFF SPX �
 5BCMF ���
 BT GPVOE CZ 5BNJOF BOE
4PVMJFS <���>� ঒F GPMMPXJOH BSF EJॱFSFODFT JO PVS TUVEZ UIBU DPVME FYQMBJO UIF EJॱFSFOU
SFTVMUT JO UFSNT PG TFBSDI FॱFDUJWFOFTT GPVOE JO UIJT DIBQUFS�

ۡ 8F DPOEVDUFE PVS XPSL JO B DSPXE�TPVSDJOH FOWJSPONFOU
 XIFSF QBSUJDJQBOUT JO
B HSPVQ EJE OPU IBWF UP LOPX FBDI PUIFS CFGPSF UIF FYQFSJNFOU� 8F EJE OPU SF�
RVJSF QBSUJDJQBOUT UP LOPX FBDI PUIFS BT JU JT B XPSL�UBTL EFTJHOFE UP CF DPOEVDUFE
JOEFQFOEFOUMZ PG QSFWJPVT JOUFS�QFSTPOBM FYQFSJFODF BNPOH QBSUJDJQBOUT�

ۡ *O DPOUSBTU UP 5BNJOF BOE 4PVMJFS <���>
 XF BTTJHOFE UIF TBNF UISFF TFBSDI UPQJDT
UP QBSUJDJQBOUT JO BMM UIF DPOEJUJPOT� *O 5BNJOF BOE 4PVMJFS <���>
 FBDI DPOEJUJPO
IBE B EJॱFSFOU TFBSDI UPQJD�

ۡ *O DPOUSBTU UP 5BNJOF BOE 4PVMJFS <���> CVU TJNJMBS UP 1JDLFOT FU BM� <���>
 XF EJE
OPU MFU QBSUJDJQBOUT XJUI QSF�EFॲOFE BTTJHOFE SPMFT DIPPTF UIFJS SPMF QSFGFSFODF�



��� -JNJUBUJPOT

�

��

����� 4FBSDI #FIBWJPVS BOE $PNNVOJDBUJPO 1BUUFSOT
8F FYQMPSFE UIF TFBSDI CFIBWJPVS PG DPMMBCPSBUJWF TFBSDI VTFST XJUI BOE XJUIPVU BTTJHOFE
SPMFT� *O 5BCMF ���
 XF BOBMZTFE B WBSJFUZ PG JOEJWJEVBM BOE DPMMBCPSBUJWF TFBSDI CFIBWJPVS�
%FTQJUF EJॱFSFODFT JO CFIBWJPVS CFUXFFO HSPVQT XJUI BTTJHOFE SPMFT BOE HSPVQT XJUI�
PVU QSF�EFॲOFE SPMFT
 XF EJE OPU TFF B DIBOHF JO SFUSJFWBM FॱFDUJWFOFTT� *O 'JHVSF ���

PVS SFTVMUT BMTP TVHHFTU UIBU BXBSFOFTT BOE TIBSJOH PG LOPXMFEHF GFBUVSFT 	F�H�
 SFDFOU
RVFSJFT
 BOE TBWFE EPDVNFOUT
 BMMPX DPMMBCPSBUJWF HSPVQT UP CF MFTT SFEVOEBOU UIBO BSUJॲ�
DJBM NFSHFE JOEFQFOEFOU VTFST XIFO FYQMPSJOH UIF TFBSDI TQBDF�

*O UFSNT PG DPNNVOJDBUJPO QB਄FSOT
 XF GPVOE DPOTJEFSBCMF EJॱFSFODFT JO DPNNVOJ�
DBUJPO QB਄FSOT CFUXFFO $0-3 BOE $0- HSPVQT
 XIJDI BSF JO MJOF XJUI PVS FYQFDUBUJPOT
GPS QFFS
 QSPTQFDUPS
 BOE NJOFS DPNNVOJDBUJPO QB਄FSOT� )PXFWFS
 EFTQJUF UIFTF DPO�
TJEFSBCMF EJॱFSFODFT JO DPNNVOJDBUJPO QB਄FSOT
 SFUSJFWBM FॱFDUJWFOFTT EJE OPU FYIJCJU
TJHOJॲDBOU EJॱFSFODFT�

����� *NQMJDBUJPOT GPS %FTJHO
$POTJEFSJOH PVS ॲOEJOHT
 XF ॲOE UIBU UIFSF JT SPPN GPS EFTJHOJOH VTFS TUVEJFT UIBU JOWFT�
UJHBUF UIF DPNQPTJUJPO BOE JOUFSBDUJPO PG UIFTF UXP SPMFT GPS HSPVQT BCPWF TJ[F UXP BT XBT
DPOEVDUFE JO UIF QSFWJPVT DIBQUFS� 'PS JOTUBODF
 JU SFNBJOT BO PQFO RVFTUJPO IPX BEEJOH
B QSPTQFDUPS PS NJOFS UP B HSPVQ XPVME BॱFDU TFBSDI FॱFDUJWFOFTTۓPOF DBO IZQPUIFTJTF
UIBU BEEJOH B QSPTQFDUPS NBZ JNQSPWF SFDBMM XIJMF BEEJOH B NJOFS NBZ JNQSPWF QSFDJTJPO�

"DDPSEJOH UP PVS TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QB਄FSO BOBMZTJT
 UIFSF JT BO
PQQPSUVOJUZ GPS EFTJHOJOH TZTUFNT UIBU BSF BCMF UP QSFEJDU UIF UBTL JOUFOU EVSJOH UIF TFBSDI
TFTTJPO� 'PS JOTUBODF
 XF PCTFSWF UIBU UIF OVNCFS PG DVSBUJOH NFTTBHFT UFOET UP CF NPSF
GSFRVFOUMZ UPXBSET UIF FOE PG UIF TFBSDI TFTTJPO� )FODF
 POF MJOF PG XPSL JT UP EFTJHO
DPMMBCPSBUJWF GFBUVSFT UIBU DPVME TVQQPSU UIF BVUPNBUJD TQMJ਄JOH PG UIF TBWFE EPDVNFOUT
MJTU� ঒FSFGPSF
 TVDI B GFBUVSF DPVME CF਄FS ESJWF UIF DPMMBCPSBUJWF TFBSDI UBTL BOE NBLF JU
NPSF TUSVDUVSFE�

"MUIPVHI QSF�EFॲOFE BTTJHOFE SPMFT NBZ DPOTUSBJO UIF QBSUJDJQBOUT DPOTJEFSBCMZ
 UIFZ
BSF SFRVJSFE GPS TPNF DPMMBCPSBUJWF TFBSDI UBTLT
 FTQFDJBMMZ XPSL�UBTLT� 'SPN PVS ॲOEJOHT

XF PCTFSWFE UIBU BTTJHOJOH VTFS SPMFT SFEVDFE DPNNVOJDBUJPO
 CVU JU EJE OPU USBOTMBUF JOUP
JNQSPWFNFOUT JO TFBSDI FॱFDUJWFOFTT�

*O PVS TUVEZ EFTJHO
 XF JODMVEFE JO PVS UBTL EFTDSJQUJPO UIF SPMFT PG UIF DPMMBCPSBUPST
	F�H�
 GPS UIF QSPTQFDUPS XF TIPSUMZ EFTDSJCFE UIF HPBMT PG UIFJS NJOFS DPMMBCPSBUPS
� 0OF
GVUVSF TUFQ JO UIJT MJOF PG XPSL JT UP EFTJHO JOUFSGBDFT UIBU DPVME CSJOH DPMMBCPSBUPSTۘ BXBSF�
OFTT PG FBDI PUIFSTۘ SPMFT
 GPS JOTUBODF
 BVUPNBUJDBMMZ TVQQPSUJOH VTFSTۘ SPMFT HJWFO UIFJS
FYQMJDJU QSFGFSFODF UP POF PG UIF SPMFT EVSJOH UIF TFBSDI TFTTJPO�

��� -JNJUBUJPOT
*O UIJT TFDUJPO
 XF BOBMZTF UIF MJNJUBUJPOT PG UIJT DIBQUFS BT PVS FYQFSJNFOUBM TFUVQ IBE
MJNJUBUJPOT SFMBUFE UP� 	J
 UIF FॱFDU PG UIF SBOEPN QSF�EFॲOFE SPMF BTTJHONFOU� 	JJ
 UIF
OVNCFS PG QBSUJDJQBOUT JO FBDI FYQFSJNFOUBM DPOEJUJPO� 	JJJ
 VTFS TUVEZ JOTUSVDUJPOT� BOE
	JW
 DSPXE�TPVSDJOH FYQFSJNFOUT JO UJNFT PG B HMPCBM DSJTJT� 'JSTU
 UIF SBOEPN QSF�EFॲOFE
SPMF BTTJHONFOU DPVME IBWF BॱFDUFE UIF HSPVQT XJUI QSF�EFॲOFE SPMFT� 8F BDLOPXMFEHF
UIBU B QBSUJDJQBOU DPVME IBWF B QSFGFSFODF GPS POF PG UIF BTTJHOFE SPMFT
 XIJDI DPVME IBWF



�
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BॱFDUFE UIF PWFSBMM TFBSDI QFSGPSNBODF PG B DPMMBCPSBUJWF HSPVQ� 0VS SFTVMUT DPVME IBWF
CFFO BॱFDUFE CZ UIF DIPJDF PG UIFTF SPMFT XF DIPTF JO UIJT XPSL� "MTP
 B QBSUJDJQBOU DPVME
CF TLJMMFE JO POF PG UIF BTTJHOFE SPMFT� 4FDPOE
 UIF OVNCFS PG QBSUJDJQBOUT 	���
 XBT EF�
UFSNJOFE NBJOMZ CZ DPOTJEFSJOH UIF UPUBM DPTU PG UIF TUVEZ 	c�������
� 8F BDLOPXMFEHF
UIBU UIF OVNCFS PG QBSUJDJQBOUT DPVME CF MJNJUFE
 CVU XF CFMJFWF UIBU JU EPFT OPU BॱFDU UIF
JNQPSUBODF PG UIF QSFTFOUFE SFTVMUT
 CVU MFBWFT TQBDF GPS GVUVSF XPSL� ঒JSE
 XF EFTJHOFE
PVS VTFS TUVEZ JOTUSVDUJPOT CBTFE PO QSFWJPVT XPSL JO DPMMBCPSBUJWF TFBSDI BOE HVJEFMJOFT
JO )$* GPS JOGPSNBUJPO SFUSJFWBM <��
 ���
 ���>� 8F BDLOPXMFEHF UIBU UIF JOTUSVDUJPOT
XFSF HJWFO UP PVS QBSUJDJQBOUT BT B MJNJUBUJPO UP UIJT TUVEZ� (JWFO UIBU UIF JOTUSVDUJPOT EF�
ॲOFE UIF SPMFT UIBU XF TFMFDUFE GPS UIJT XPSL
 XF PCTFSWFE UIBU UIF QBSUJDJQBOUT GPMMPXFE
PVS HVJEFMJOFT BT XF FYQFDUFE� -BTUMZ
 XF SFDSVJUFE QBSUJDJQBOUT GPS UIJT FYQFSJNFOU JO B
QFSJPE PG UIF $PSPOBWJSVT QBOEFNJD 	&VSPQF MPDLEPXO JO "QSJM ����
� 8F BDLOPXMFEHF
UIBU UIF JODSFBTFE EJTUSBDUJPOT BU IPNF BOE XPSLQMBDF 	F�H�
 XJUI IPNFTDIPPMJOH PS GBNJMZ
DBSF
 DPVME IBWF BॱFDUFE UIF QBSUJDJQBOUTۘ QFSGPSNBODF EVSJOH UIF FYQFSJNFOU TJODF NPTU
PG PVS QBSUJDJQBOUT XFSF MPDBUFE JO DPVOUSJFT XJUI SJHJE MPDLEPXO NFBTVSFT 	NPTU PG PVS
QBSUJDJQBOUT SFTJEFE JO UIF 6,
�

��� $PODMVTJPOT
*O UIJT DIBQUFS
 XF IBWF FYQMPSFE B HSPVQ DPOॲHVSBUJPO PG $4&
 UIF VTF PG QSF�BTTJHOFE
SPMFT JO DPMMBCPSBUJWF TFBSDI� 1SFWJPVT XPSLT IBWF QSPWJEFE PQQPTJOH FWJEFODF BT UP UIF
VUJMJUZ PG BTTJHOFE SPMFT JO DPMMBCPSBUJWF TFBSDI� ঒F NBJO XFBLOFTT PG UIFTF TUVEJFT XBT
UIBU FBDI POF XBT MJNJUFE UP B DPNQBSJTPO PG UXP FYQFSJNFOUBM DPOEJUJPOT� 8F TFU PVU UP
TF਄MF UIF RVFTUJPO PG UIF VUJMJUZ PG SPMF�CBTFE DPMMBCPSBUJWF TFBSDI� *O QBSUJDVMBS
 XF BJNFE
UP BOTXFS UIF GPMMPXJOH SFTFBSDI RVFTUJPOT�

32��� %PFT SFUSJFWBM FॱFDUJWFOFTT CFUXFFO DPMMBCPSBUJWF HSPVQTXJUI VOBTTJHOFE BOE QSF�
BTTJHOFE SPMFT EJॱFS 

32��� (JWFO UIF DPMMBCPSBUJWF HSPVQT PVUMJOFE JO32���
 IPX EP TFBSDI CFIBWJPVST EJॱFS
CFUXFFO UIFN
 BOE DPNQBSFE UP TFBSDIFST XPSLJOH JOEJWJEVBMMZ 

32��� 5P XIBU FYUFOU EPFT UIF BTTJHONFOU PG SPMFT BॱFDU DPNNVOJDBUJPO CFUXFFO HSPVQ
NFNCFST 

8F EFTJHOFE B DSPXE�TPVSDJOH CBTFE VTFS TUVEZ BDSPTT GPVS DPOEJUJPOT� 	J
 JOEJWJEVBM
TFBSDIFST� 	JJ
 BSUJॲDJBM HSPVQT GPSNFE CZ BHHSFHBUJOH UIF TFBSDI MPHT PG QBJST PG JOEJWJE�
VBM TFBSDIFST� 	JJJ
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUIPVU BTTJHOFE SPMFT� BOE 	JW
 QBJST
PG DPMMBCPSBUJOH TFBSDIFST XJUI BTTJHOFE SPMFT� "TJEF GSPN TFBSDI FॱFDUJWFOFTT
 XF JOWFT�
UJHBUFE UIF EJॱFSFODFT JO TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QB਄FSOT CFUXFFO UIPTF
DPOEJUJPOT�

8F GPVOE UIBU TFBSDI FॱFDUJWFOFTT EPFT OPU EJॱFS TJHOJॲDBOUMZ CFUXFFO HSPVQT XJUI
BOE XJUIPVU BTTJHOFE SPMFT
 FWFO UIPVHI PVS TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QBU�
UFSO BOBMZTFT FYIJCJU B TVCTUBOUJBM EJॱFSFODF BNPOH UIPTF HSPVQT� 4QFDJॲDBMMZ
 XF GPVOE
UIBU PVS SFUSJFWBM FॱFDUJWFOFTT NFBTVSFT 	QSFDJTJPO BOE SFDBMM
 EP OPU EJॱFS TJHOJॲDBOUMZ
CFUXFFO HSPVQT XJUI BOE XJUIPVU BTTJHOFE SPMFT� "SUJॲDJBM HSPVQT 	J�F�
 QBJST PG JOEJWJEVBM
TFBSDIFST
 XIP EP OPU CFOFॲU GSPN DPNNVOJDBUJPO BOE DPPSEJOBUJPO QFSGPSN BU UIF TBNF



��� $PODMVTJPOT

�

��

MFWFM PG SFDBMM BT DPMMBCPSBUJWF HSPVQT� 8F GPVOE UIBU HSPVQT XJUI BTTJHOFE SPMFT TIPX
TFBSDI CFIBWJPVST UIBU JOEJDBUF UIFJS DPNQMJBODF XJUI UIF HJWFO SPMF BTTJHONFOU� HSPVQ
NFNCFST UBTLFE XJUI FYQMPSJOH UIF TFBSDI TQBDF TQFOU MFTT UJNF SFBEJOH EPDVNFOUT
 BOE
JTTVFE NPSF RVFSJFT� %JॱFSFOUMZ
 HSPVQ NFNCFST UBTLFE XJUI FYQMPSJOH UIF TFU PG EPDV�
NFOUT QSF�TFMFDUFE CZ BOPUIFS HSPVQ NFNCFS TQFOU NPSF UJNF SFBEJOH EPDVNFOUT� %F�
TQJUF UIF BQQBSFOU EJॱFSFODFT JO TFBSDI CFIBWJPVST
 TFBSDI QFSGPSNBODF PWFSBMM EPFT OPU
EJॱFS TJHOJॲDBOUMZ
 BT JOEJDBUFE BCPWF� -BTUMZ
 XF GPVOE UIBU HSPVQT XJUI BTTJHOFE SPMFT
DPNNVOJDBUF MFTT GSFRVFOUMZ UIBO HSPVQT XJUIPVU BTTJHOFE SPMFT� 4UJMM
 UIF UJNF TBWFE
GSPN GFXFS FYDIBOHFT EPFT OPU UVSO JOUP BO JNQSPWFE TFBSDI QFSGPSNBODF� 8F DPODMVEF
UIBU SPMF�CBTFE DPMMBCPSBUJWF TFBSDIۓBU MFBTU XIFO FNQMPZJOH UIF SPMFT BT FTUBCMJTIFE JO
UIF MJUFSBUVSFۓJT OPU BEWBOUBHFPVT GPS DPMMBCPSBUJWF TFBSDI� 6TFST BSF TJNJMBSMZ TVDDFTTGVM
XIFO TFMG�PSHBOJTJOH UIF DPMMBCPSBUJOH HSPVQ�

'VUVSF EJSFDUJPOT UP FYUFOE PVS XPSL TIPVME JODMVEF TFBSDI UBTLT UIBU UBLF MPOHFS QFSJ�
PET PG UJNF BOE QPUFOUJBMMZ TFWFSBM TFBSDI TFTTJPOT UP DPNQMFUF JO DPMMBCPSBUJPOۓEP UIF SF�
TVMUT IPME XIFO UIF TFBSDI UBTLT CFDPNF TJHOJॲDBOUMZ NPSF DPNQMFY *O BEEJUJPO
 BOPUIFS
MJOF PG XPSL JT UP FYBNJOF DPOWFSTBUJPO BHFOUT UIBU BJET DPMMBCPSBUPST JO UIF PSHBOJTBUJPO
BOE BMJHONFOU PG UIFJS TFBSDI TUSBUFHJFT BOE UIFJS EJWJTJPO PG MBCPVS 	SFTFBSDI JOJUJBUFE
CZ <�>
� -BTUMZ
 XF IBWF TP GBS DPOTJEFSFE UXP SPMFT 	QSPTQFDUPS BOE NJOFS
 UIBU BSF XFMM
FTUBCMJTIFE JO UIF DPMMBCPSBUJWF TFBSDI MJUFSBUVSF <��>� " MJNJUFE OVNCFS PG PUIFS UZQFT PG
SPMFT IBWF CFFO QSPQPTFE JO UIF QBTU UIBU IBWF CFFO TIPXO UP CF FॱFDUJWF JO TJNVMBUFE
TF਄JOHT 	F�H�
 EPNBJO FYQFSU BOE EPNBJO OPWJDF <���>
Bۓ GVUVSF XPSL IFSF JT UP USBOTMBUF
UIPTF TJNVMBUJPOT JOUP VTFS TUVEJFT UP EFUFSNJOF UIF QSBDUJDBM VUJMJUZ PG UIPTF SPMF UZQFT�

*O UIJT DIBQUFS BOE $IBQUFS �
 XF IBWF BOBMZTFE $4& TZTUFNT HSPVQ DPOॲHVSBUJPOT� *O
UIF GPMMPXJOH DIBQUFST
 XF MPPL BU $4& XJUI B EJॱFSFOU QFSTQFDUJWF
 XIFSF $4& TZTUFNT
BSF VTFE JO UIF DPOUFYUT PG TFBSDI BT MFBSOJOH BOE DPMMBCPSBUJWF TIPQQJOH�





�

��

�
$POUSBTUJOH 4FBSDI BT B -FBSOJOH
"DUJWJUZ XJUI *OTUSVDUPS�EFTJHOFE

-FBSOJOH
*O QSFWJPVT DIBQUFST
 XF GPDVTFE PO UIF HSPVQ DPO࠺HVSBUJPOT TVDI BT HSPVQ TJ[F JO $IBQUFS �
BOE HSPVQ NFNCFSۘT SPMF JO $IBQUFS �� *O UIJT DIBQUFS
 XF CSJOH JOUP GPDVT UIF VTFGVMOFTT
PG DPMMBCPSBUJWF TFBSDI TVSSPVOEJOH IVNBO MFBSOJOH EVSJOH UIF TFBSDI QSPDFTT� *O QBSUJDVMBS

XF BSF JOUFSFTUFE JO BOTXFSJOH XIFUIFS B 	TJOHMF�VTFS PS PS DPMMBCPSBUJWF
 TFBSDI TFTTJPO JT BT
F࠹FDUJWF BT B MFDUVSF WJEFPڙPVS JOTUSVDUPS�EFTJHOFE MFBSOJOH BSUFGBDUڙGPS MFBSOJOH� 5P BOTXFS
UIJT RVFTUJPO
 XF EFTJHOFE B VTFS TUVEZ UIBU QJUT JOTUSVDUPS�EFTJHOFE MFBSOJOH 	B TIPSU IJHI�
RVBMJUZ WJEFP MFDUVSF BT DPNNPOMZ GPVOE JO POMJOF MFBSOJOH QMBUGPSNT
 BHBJOTU UISFF JOTUBODFT
PG TFBSDI
 TQFDJ࠺DBMMZ 	J
 TJOHMF�VTFS TFBSDI
 	JJ
 TFBSDI BT B TVQQPSU UPPM GPS JOTUSVDUPS�EFTJHOFE
MFBSOJOH
 BOE
 	JJJ
 DPMMBCPSBUJWF TFBSDI� F࡞ DPOUSJCVUJPOT PG UIJT DIBQUFS IBWF CFFO QVCMJTIFE
JO <��>�



�

�� � $POUSBTUJOH 4FBSDI BT B -FBSOJOH "DUJWJUZ XJUI *OTUSVDUPS�EFTJHOFE -FBSOJOH

��� *OUSPEVDUJPO
4FBSDI BT -FBSOJOH JT B SFTFBSDI BSFB XJUIJO JOGPSNBUJPO SFUSJFWBM UIBU DPOTJEFST RVFTUJPOT
TVSSPVOEJOH IVNBO MFBSOJOH EVSJOH UIF TFBSDI QSPDFTT� IPX NVDI PS IPX MJ਄MF EP VTFST
MFBSO XIJMF UIFZ TFBSDI BOE JO XIBU XBZT DBO TFBSDI UFDIOPMPHZ CF BEBQUFE BOE PQUJNJTFE
GPS IVNBO MFBSOJOH *O IJT TFNJOBM QBQFS
 .BSDIJPOJOJ <��> SFNBSLFE PO UIF JNQPSUBODF
BOE DPNQMFYJUZ PG XIBU IF DBMMFE MFBSOJOH TFBSDIFT 	J�F� TFBSDI BDUJWJUJFT GPS UIF QVSQPTF
PG IVNBO MFBSOJOH

 B TVCTFU PG FYQMPSBUPSZ TFBSDI� ۛ-FBSOJOH TFBSDIFT JOWPMWF NVMUJQMF JU�
FSBUJPOT BOE SFUVSO TFUT PG PCKFDUT UIBU SFRVJSF DPHOJUJWF QSPDFTTJOH BOE JOUFSQSFUBUJPO� FTF࡞
PCKFDUT <���> PࡗFO SFRVJSF UIF JOGPSNBUJPO TFFLFS UP TQFOE UJNF TDBOOJOH�WJFXJOH
 DPNQBSJOH

BOE NBLJOH RVBMJUBUJWF KVEHFNFOUT�ۜ "U UIF 4FDPOE 4USBUFHJD 8PSLTIPQ PO *OGPSNBUJPO
3FUSJFWBM JO ���� <�> TFBSDI BT MFBSOJOH XBT SFDPHOJTFE BT BO JNQPSUBOU GVUVSF SFTFBSDI
EJSFDUJPO UIBU XJMM IFMQ ۛQFPQMF BDIJFWF IJHIFS MFWFMT PG MFBSOJOH UISPVHI <���> NPSF TPQIJTUJ�
DBUFE
 JOUFHSBUJWF BOE EJWFSTF TFBSDI FOWJSPONFOUT �ۜ ঒JT DBMM GPS SFTFBSDI IBT CFFO UBLFO VQ
JO SFDFOU ZFBST CZ B OVNCFS PG SFTFBSDIFST JO TFWFSBM EJSFDUJPOT
 JODMVEJOH PQUJNJTJOH SF�
USJFWBM BMHPSJUINT GPS IVNBO MFBSOJOH <��
 ��
 ��
 ���
 ���
 ���
 ���>
 PCTFSWJOH IPX VTFST
DVSSFOUMZ NBLF VTF PG TFBSDI FOHJOFT GPS MFBSOJOH�PSJFOUFE JOGPSNBUJPO OFFET <��
 ��>

EFWFMPQJOH NFUSJDT UP NFBTVSF UIF BNPVOU PG MFBSOJOH UBLJOH QMBDF EVSJOH UIF TFBSDI QSP�
DFTT <���>
 BOE BSHVJOH GPS NPSF SFॳFDUJWF TFBSDI CFIBWJPVS 	ۛTMPX TFBSDIۜ
 JO DPOUSBTU UP
UIF DVSSFOU EFNBOET GPS BO JOTUBOUۓBOE JODSFBTJOHMZ QSPBDUJWFۓTFBSDI FYQFSJFODF <���>�

4FBSDI BOE TFOTFNBLJOH JT BO JOUSJDBUF QBSU PG UIF MFBSOJOH QSPDFTT
 BOE GPSNBOZ MFBSO�
FST UPEBZ TZOPOZNPVT XJUI BDDFTTJOH BOE JOHFTUJOH JOGPSNBUJPO UISPVHI 8FC TFBSDI FO�
HJOFT <��
 ���
 ���>� "U UIF TBNF UJNF
 8FC TFBSDI FOHJOFT BSF OPU CVJMU UP TVQQPSU VTFST
JO UIF UZQF PG DPNQMFY TFBSDIFT P঍FO SFRVJSFE JO MFBSOJOH TJUVBUJPOT <��
 ��
 ��>� #VU XIBU
FॱFDU EPFT UIJT MBDL PG B MFBSOJOH�GPDVTFE 8FC TFBSDI FOHJOF EFTJHO IBWF PO UIF BCJMJUZ PG
VTFST UP MFBSO DPNQBSFE UP B TF਄JOH XIFSF UIFZ BSF QSPWJEFE XJUI IJHI�RVBMJUZ MFBSOJOH
NBUFSJBMT *O UIJT DIBQUFS XF TFU PVU UP BOTXFS UIJT RVFTUJPO CZ NFBTVSJOH IPX FॱFD�
UJWF TFBSDIJOH UP MFBSO JT DPNQBSFE UP 	J
 MFBSOJOH GSPNۓJO PVS FYQFSJNFOU� IJHI�RVBMJUZ
WJEFPۓNBUFSJBMT TQFDJॲDBMMZ EFTJHOFE GPS UIF QVSQPTF PG MFBSOJOH
 	JJ
 MFBSOJOH GSPN WJEFP
NBUFSJBMT JO DPNCJOBUJPO XJUI TFBSDI
 BOE
 	JJJ
 TFBSDIJOH UPHFUIFS XJUI B QBSUOFS UP MFBSO
	J�F�
 $4& GPS MFBSOJOH
�

঒F BJN PG PVS XPSL JT UP RVBOUJGZ UP XIBU FYUFOU TFBSDI BT B MFBSOJOH BDUJWJUZ JT B
WJBCMF BMUFSOBUJWF UP XIBU XF DBMM JOTUSVDUPS�EFTJHOFE MFBSOJOH
 UIBU JT
 MFBSOJOH NBUFSJBMT
EFTJHOFE BOE DSFBUFE TQFDJॲDBMMZ GPS UIF QVSQPTF PG MFBSOJOH� "T OPU GPS FWFSZ QPTTJCMF
UPQJD TQFDJॲDBMMZ EFTJHOFE MFBSOJOH NBUFSJBMT FYJTU
 JU JT JNQPSUBOU UP VOEFSTUBOE XIBU
FॱFDU UIBU IBT PO POFۘT BCJMJUZ UP MFBSO� *O BEEJUJPO
 XF BSF BMTP JOUFSFTUFE JO VOEFSTUBOEJOH
XIFUIFS UIF MBDL PG MFBSOJOH NBUFSJBMT DBO CF DPNQFOTBUFE JO UIF TFBSDI TF਄JOH CZ UIF
QSFTFODF PG B TFDPOE MFBSOFS UIBU IBT UIF TBNF MFBSOJOH JOUFOU 	J�F� $4& GPS MFBSOJOH
�

0VS XPSL JT HVJEFE CZ UIF GPMMPXJOH SFTFBSDI RVFTUJPOT�

32��� )PX FॱFDUJWF 	XJUI SFTQFDU UP MFBSOJOH PVUDPNF
 JT TFBSDIJOH UP MFBSO DPNQBSFE
UP JOTUSVDUPS�EFTJHOFE MFBSOJOH 

32��� )PX FॱFDUJWF 	XJUI SFTQFDU UP MFBSOJOH PVUDPNF
 JT JOTUSVDUPS�EFTJHOFE MFBSOJOH
TVQQPSUFE CZ TFBSDI JO DPNQBSJTPO UP KVTU JOTUSVDUPS�EFTJHOFE MFBSOJOH 

32��� )PX FॱFDUJWF JT QBJS�XJTF $4& DPNQBSFE UP TJOHMF�VTFS TFBSDI GPS MFBSOJOH 



��� 3FMBUFE 8PSL

�

��

4QFDJॲDBMMZ
 JO UIJT XPSL XF DPOEVDUFE B VTFS TUVEZ XJUI ��� QBSUJDJQBOUT BOE NFB�
TVSFE WPDBCVMBSZ MFBSOJOH
 B QBSUJDVMBS JOTUBODF PG IVNBO MFBSOJOH 	TJNJMBS JO TQJSJU UP <���

���>

 BDSPTT ॲWF TFBSDI BOE JOTUSVDUPS�EFTJHOFE MFBSOJOH DPOEJUJPOT� "T IJHI�RVBMJUZ
JOTUSVDUPS�EFTJHOFE MFBSOJOH NBUFSJBMT XF NBLF VTF PG MFDUVSF WJEFPT TPVSDFE GSPN 5&%�
&E
 ,IBO "DBEFNZ BOE FE9
 QPQVMBS POMJOF MFBSOJOH QMBUGPSNT� 0VS NBJO ॲOEJOHT DBO CF
TVNNBSJTFE BT GPMMPXT�

ۡ 8F ॲOE QBSUJDJQBOUT JO UIF JOTUSVDUPS�EFTJHOFE MFBSOJOH DPOEJUJPO 	XBUDIJOH IJHI�
RVBMJUZ MFDUVSF WJEFPT
 UP IBWF ��� IJHIFS MFBSOJOH HBJOT UIBO QBSUJDJQBOUT JO UIF
TFBSDIJOH UP MFBSO DPOEJUJPO�

ۡ $4& BT MFBSOJOH EPFT OPU SFTVMU JO JODSFBTFE MFBSOJOH HBJOT�

ۡ ঒F DPNCJOBUJPO PG JOTUSVDUPS�EFTJHOFE MFBSOJOH BOE TFBSDIJOH UP MFBSO MFBET UP
TJHOJॲDBOUMZ IJHIFS MFBSOJOH HBJOT 	BO JODSFBTF PG VQ UP ���
 UIBO UIF JOTUSVDUPS�
EFTJHOFE MFBSOJOH DPOEJUJPO XJUIPVU B TVCTFRVFOU TFBSDI QIBTF�

��� 3FMBUFE 8PSL
8F OPX QSPWJEF BO PWFSWJFX PG UIF BSFBT SFMBUFE UP PVS XPSL� FYQMPSBUPSZ TFBSDI
 TFBSDI
XJUI BO FEVDBUJPOBM JOUFOU BOE DPMMBCPSBUJWF TFBSDI�

����� &YQMPSBUPSZ 4FBSDI
&YQMPSBUPSZ TFBSDI UBTLT BSF P঍FO DPNQMFY
 PQFO�FOEFE BOE NVMUJ�GBDFUFE <���>� ঒FZ
UFOE UP TQBO TFWFSBM TFTTJPOT BOE SFRVJSF OFYU UP ॲOEJOH
 UIF BOBMZTJT BOE FWBMVBUJPO PG
UIF SFUSJFWFE JOGPSNBUJPO� .BSDIJPOJOJۘT PWFSWJFX PG FYQMPSBUPSZ TFBSDI DIBMMFOHFT BOE
PQQPSUVOJUJFT <��> NBSLFE UIF CFHJOOJOH PG B MPOH TFSJFT PG SFMBUFE XPSLTIPQT BOE FWBMVB�
UJPO DBNQBJHOT UIBU DPOUJOVF UP UIJT EBZ <��
 �<���ے��� 4FWFSBM XPSLT IBWF DIBSBDUFSJTFE
VTFSTۘ TFBSDI CFIBWJPVST JO UIJT TF਄JOH� "UIVLPSBMB FU BM� <�> JOWFTUJHBUFE UP XIBU FYUFOU
TJNQMF MPPLVQ UBTLT EJॱFS GSPN FYQMPSBUPSZ TFBSDI UBTLT XJUI SFTQFDU UP FBTJMZ NFBTVSBCMF
CFIBWJPVST TVDI BT UIF JOJUJBM RVFSZ MFOHUI
 UIF UJNF TQFOU PO BOBMZTJOH UIF ॲSTU 4&31
 UIF
TDSPMM EFQUI BOE UBTL DPNQMFUJPO UJNF� -BUFS
 "UIVLPSBMB FU BM� <�> MFWFSBHFE UIFJS QPTJUJWF
ॲOEJOHT 	UIFTF UBTLT EP JOEFFE EJॱFS JO TFWFSBM CFIBWJPVST
 BOE QSPQPTFE B SPCVTU QSFEJD�
UPS UIBU EFUFSNJOFT CBTFE PO UIF ॲSTU USBDFT PG B TFBSDI TFTTJPO XIFUIFS UIF TFTTJPO XJMM
FOE VQ CFJOH PG BO FYQMPSBUPSZ OBUVSF�

#FTJEFT BOBMZTJOH VTFSTۘ FYQMPSBUPSZ TFBSDI CFIBWJPVST
 B OVNCFS PG TUVEJFT IBWF GP�
DVTFE PO EFWFMPQJOH VTFS JOUFSGBDFT BOE BMHPSJUINT UP TVQQPSU DPNQMFY JOGPSNBUJPO OFFET

F�H�
 <��
 ��
 ���>� (PMPWDIJOTLZ FU BM� <��> QSPQPTFE TFWFSBM JOUFSGBDF FMFNFOUT UP CF਄FS
TVQQPSU NVMUJ�TFTTJPO TFBSDI
 XJUI B IFBWZ GPDVT PO WJTVBMJTJOH UIF RVFSZ IJTUPSZ BOE
RVFSZ QB਄FSOT
 XIJMF 3VPUTBMP FU BM� <���> QSFTFOUFE BO JOUFSBDUJWF JOUFOU NPEFMMJOH JOUFS�
GBDF UP TJNQMJGZ UIF QSPDFTT PG NPWJOH UIF FYQMPSBUJPO JOUP POF EJSFDUJPO PS BOPUIFS� 0O
UIF BMHPSJUINJD TJEF
 )BTTBO "XBEBMMBI FU BM� <��> FYQMPSFE BO BVUPNBUFE BQQSPBDI 	CBTFE
PO RVFSZ MPHT
 UPXBSET EFDPNQPTJOH DPNQMFY TFBSDI UBTLT JOUP SFMFWBOU TVCUBTLT
 B TUFQ
PG UIF TFBSDI QSPDFTT UIBU
 JO DVSSFOU 8FC TFBSDI FOHJOFT
 JT MBSHFMZ MF঍ UP UIF VTFS�

0VS XPSL JT JO MJOF XJUI QSJPS TFBSDI CFIBWJPVS PCTFSWBUJPO TUVEJFT� XF DSFBUF EJॱFS�
FOU MFBSOJOH DPOEJUJPOT BOE UIFO PCTFSWF BOE BOBMZTF PVS QBSUJDJQBOUTۘ CFIBWJPVST JO B
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SFMBUJWFMZ DPNNPO 8FC TFBSDI TFUVQ� 0OF QBSUJDVMBS UZQF PG FYQMPSBUPSZ TFBSDI BSF MFBSO�
JOH TFBSDIFT <��>
 XIJDI JO SFDFOU ZFBST IBWF CFFO FYQMPSFE VOEFS UIF TFBSDI BT MFBSOJOH
IFBEJOH <��> BT XF EJTDVTT OFYU�

����� 4FBSDI BT -FBSOJOH

*OGPSNBUJPO TDJFOUJTUT IBWF PCTFSWFE UIBU MFBSOFST PG BMM BHFT JODSFBTJOHMZ UVSO UP TFBSDI
FOHJOFT UP TVQQPSU UIFJS MFBSOJOH <��
 ���
 ���>� "U UIF TBNF UJNF
 DPODFSOT IBWF CFFO
SBJTFE BCPVU UIF MBDL PG JOEJWJEVBMTۘ ۛDSJUJDBM BOE BOBMZUJDBM TLJMMT UP BTTFTT UIF JOGPSNBUJPO
UIFZ OE࠺ PO UIF 8FC <���>�ۜ

4FWFSBM XPSLT IBWF FYQMPSFE EBUB�ESJWFO NFUIPEPMPHJFT UP EFUFSNJOF UIF JNQBDU PG
	EFWFMPQJOH
 FYQFSUJTF PO TFBSDI CFIBWJPVS <��
 ���> BOE TVCTFRVFOUMZ UP FYQMPJU NFB�
TVSBCMF CFIBWJPVSBM USBDFT 	MPH USBDFT
 FZF�USBDLJOH USBDFT
 BT QSPYJFT PG EPNBJO LOPXM�
FEHF <��
 ���>� 3FMZJOH PO VTFSTۘ MPH USBDFT BOE GFBUVSFT EFSJWFE GSPN UIFN 	F�H�
 RVFSZ
DPNQMFYJUZ
 EJWFSTJUZ PG EPNBJOT PO UIF 4&31
 EPDVNFOU EJTQMBZ UJNF
 FOBCMFT UIF VTF
PG B MBSHF VTFS QPQVMBUJPO 	F�H�
 NPSF UIBO ���, TFBSDI TFTTJPOT JO <��>
� BU UIF TBNF UJNF
UIPVHI
 UIFTF IFVSJTUJDT DBO POMZ CF DPOTJEFSFE UP CF DSVEF QSPYJFT PG MFBSOJOH HBJONFUSJDT
	J�F� UIF EJॱFSFODF CFUXFFO UIF LOPXMFEHF BU UIF FOE BOE UIF TUBSU PG UIF TFBSDI TFTTJPO

BOE UIFZ SFRVJSF MBSHF�TDBMF MPH USBDFT UP PWFSDPNF UIF WBSJBODF PG UIF VTFS QPQVMBUJPO�
*OTUFBE PG SFMZJOH PO TFBSDI CFIBWJPVS QSPYJFT
 TPNF XPSLT IBWF NFBTVSFE MFBSOJOH EJ�
SFDUMZ UISPVHI UIF FYQMJDJU BTTFTTNFOU 	F�H�
 UISPVHI NVMUJQMF�DIPJDF UFTUT
 NJOE NBQT
 UIF
XSJUJOH PG B TVNNBSZ
 PG EPNBJO LOPXMFEHF CFGPSF BOE B঍FS UIF TFBSDI BT MFBSOJOH TFT�
TJPO <��
 ��
 ���
 UIJTۓ<��� PG DPVSTF JT POMZ WJBCMF JO B MBC TF਄JOH XJUI B MJNJUFE TFU PG
VTFST� *O UIJT DIBQUFS
 XF GPMMPX UIF MB਄FS MJOF PG QSJPS XPSLT
 DPOEVDUJOH B VTFS TUVEZ
BOE NFBTVSJOH MFBSOJOH HBJOT CZ BTTFTTJOH PVS QBSUJDJQBOUTۘ CFGPSF BOE B঍FS UIF MFBSOJOH
TFTTJPO�

঒F NBJO TFUVQ PG PVS TUVEZ JT JOTQJSFE CZ <��
 ���
 ���>� $PMMJOT�঒PNQTPO FU BM�
<��> DPOEVDUFE B VTFS TUVEZ UP JOWFTUJHBUF XIFUIFS DFSUBJO TFBSDI TUSBUFHJFT 	TJOHMF�RVFSZ

NVMUJ�RVFSZ
 BOE JOUSJOTJD�EJWFSTJॲFE TFBSDI SFTVMUT
 BSF DPOEVDJWF UP MFBSOJOH� ঒FZ NFB�
TVSFE MFBSOJOH PVUDPNFT WJBNBOVBMMZ BTTFTTFE PQFO�FOEFE RVFTUJPOT BTXFMM BT TFMG�SFQPSUT
BOE GPVOE CPUI UP DPSSFMBUF IJHIMZ� 4ZFE BOE $PMMJOT�঒PNQTPO <���> JOUSPEVDFE B EPD�
VNFOU SBOLJOH NPEFM PQUJNJTFE GPS MFBSOJOH 	JOTUFBE PG SFMFWBODF BT TUBOEBSE SBOLJOH
NPEFMT
 BOE TIPXFE JU UP CF NPSF CFOFॲDJBM UIBO TUBOEBSE SFUSJFWBM BMHPSJUINT XJUI SF�
TQFDU UP MFBSOJOH PVUDPNFT� ঒JT ॲOEJOH UIPVHI JT CBTFE PO B SBUIFS BSUJॲDJBM TUVEZ TFUVQ�
UIF TUVEZ QBSUJDJQBOUT XFSF QSPWJEFE XJUI B ॲYFE MJTU PG SBOLFE EPDVNFOUT 	QSPEVDFE CZ
WBSJBOUT PG UIF EPDVNFOU SBOLFS
 PO B HJWFO UPQJD UIBU UIFZ XFSF SFRVJSFE UP SFBE
 CF�
GPSF BOTXFSJOH LOPXMFEHF BTTFTTNFOU RVFTUJPOTۓUIF VTFS TUVEZ FYQMJDJUMZ BWPJEFE UIF
VTF PG BO BDUVBM TFBSDI FOHJOF BOE UIF BTTPDJBUFE UZQJDBM TFBSDI CFIBWJPVS 	JTTVJOH TFWFSBM
RVFSJFT CFGPSF DMJDLJOH B EPDVNFOU
 TLJQQJOH PWFS EPDVNFOUT JO UIF SBOLFE MJTU
 FUD�
� *O
UIF XPSL XF QSFTFOU IFSF
 XF JOWFTUJHBUF B NPSF SFBMJTUJD TFUVQ
 XJUI UPQJDT ESBXO GSPN
POMJOF MFBSOJOH QMBUGPSNT BOE TFBSDI TFTTJPOT UIBU SFRVJSF PVS QBSUJDJQBOUT UP TFBSDI UIF
8FC BT UIFZ XPVME VTVBMMZ EP� *NQPSUBOUMZ
 XF DPNQBSF UIF FॱFDUJWFOFTT PG MFBSOJOH OPU
KVTU XJUIJO TFBSDI WBSJBOUT CVU BMTP XJUI SFTQFDU UP JOTUSVDUPS�EFTJHOFE MFBSOJOH NBUFSJBM�
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����� $PMMBCPSBUJWF 4FBSDI
*O BEEJUJPO UP TJOHMF�VTFS TFBSDI WBSJBOUT
 XF BMTP FYQMPSF $4& 	J�F� NVMUJQMF VTFST DPMMBCP�
SBUJOH JO UIF TFBSDI QSPDFTT
 JO PVS TUVEZ� ঒F JODMVTJPO PG UIJT WBSJBOU TUFNT GSPN UIF GBDU
UIBU DPMMBCPSBUJWF TFBSDIFT GPS IJHIMZ DPNQMFY JOGPSNBUJPO OFFET
 BT NBZ CF FODPVOUFSFE
EVSJOH MFBSOJOH
 DBO ZJFME TJHOJॲDBOUMZ CF਄FS SFTVMUT XJUI SFTQFDU UP NBUFSJBM DPWFSBHF
BOE LOPXMFEHF HBJO XIFO DPOEVDUFE JO DPMMBCPSBUJPO <���
 ���
 ���>�

" OVNCFS PG $4& TZTUFNT IBWF CFFO QSPQPTFE JO UIF QBTU <��
 ��
 ��
 ��
 ���
 ���
 ���

���
 ���>
 UIPVHI GFX PG UIPTF TZTUFNT BSF TUJMM BDDFTTJCMF BOE GVODUJPOJOH UPEBZ� ঒FZ
BMM IBWF CFFO EFTJHOFE XJUI B OVNCFS PG HPBMT JO NJOE
 UIF NPTU FTTFOUJBM POFT CFJOH 	J

BXBSFOFTT PG FBDI PUIFSTۘ BDUJPOT 	F�H�
 UISPVHI B TIBSFE RVFSZ IJTUPSZ

 	JJ
 FOBCMJOH UIF
EJWJTJPO PG MBCPVS 	F�H�
 UISPVHI BMHPSJUINJD BQQSPBDIFT <���> PS B DIBU UP FYQMJDJUMZ EJWJEF
UIF XPSL

 BOE 	JJJ
 LOPXMFEHF TIBSJOH TP UIBU UIF DPMMBCPSBUPST EP OPU EVQMJDBUF UIFJS XPSL
	F�H�
 UISPVHI TIBSFE CPPLNBSLT
�

-BTUMZ XF OPUF UIBU TZTUFNT DBO TVQQPSU EJॱFSFOU UZQFT PG DPMMBCPSBUJPOT� "T EJTDVTTFE
JO $IBQUFS �
 UIFSF BSF GPVS NBJO EJNFOTJPOT PG $4& FQJTPEFT� JOUFOU 	FYQMJDJU PS JNQMJDJU
DPMMBCPSBUJPO

 EFQUI 	BMHPSJUINJD DIBOHFT UP TVQQPSU $4& WT� VTFS JOUFSGBDF DIBOHFT


DPODVSSFODZ 	TZODISPOPVT WT� BTZODISPOPVT
 BOE MPDBUJPO 	SFNPUF WT� DP�MPDBUJPO
� *O PVS
XPSL
 XF EFTJHOFE PVS $4& TZTUFN UP CF VTFE JO BO FYQMJDJU DPMMBCPSBUJPO
 XJUI DIBOHFT
SFTUSJDUFE UP UIF VTFS JOUFSGBDF MFWFM BOE SFNPUF VTFST DPMMBCPSBUJOH JO B TZODISPOPVT NBO�
OFS� ঒FTF DIPJDFT BSF OPU POMZ HPWFSOFE CZ PVS VTFS TUVEZ TFUVQ
 CVU BMTP UIF GBDU UIBU
UIPTF BSF UIF NPTU DPNNPO DIBSBDUFSJTUJDT PG FYJTUJOH $4& TZTUFNT�

��� &YQFSJNFOUBM %FTJHO
8F TFU VQ PVS TUVEZ BT B WPDBCVMBSZ MFBSOJOH UBTL XIJDI SFRVJSFT TUVEZ QBSUJDJQBOUT UP
SFDBMM BOE QSPEVDF UIF NFBOJOH PG EPNBJO�TQFDJॲD UFSNT� ঒JT UBTL FOBCMFT VT UP NFB�
TVSF UIF MFBSOJOH HBJOۓUIF EFQFOEFOU WBSJBCMF JO PVS TUVEZۓFॱFDUJWFMZ BOE FॴDJFOUMZ BT
UIF EJॱFSFODF CFUXFFO UIF WPDBCVMBSZ LOPXMFEHF JO B QSF� BOE QPTU�UFTU� *NQPSUBOUMZ

UIJT UBTL DBO CF FYFDVUFE XJUIJO B TIPSU UJNF GSBNFۓTVDI BT B TJOHMF TFBSDI TFTTJPOۓ
QFSNJ਄JOH VT UP SFDSVJU DSPXEXPSLFST GPS PVS TUVEZ BT BMTP QSFWJPVTMZ EPOF JO <���
 ���>�
-FBSOJOH UBTLT XJUI NPSF DPHOJUJWFMZ DPNQMFY BDUJWJUJFT TVDI BT DSFBUF PS EFTJHO
 JO DPO�
USBTU
 SFRVJSF MPOHJUVEJOBM TUVEJFT 	F�H�
 <��>
 BOE DPOTJEFSBCMF NPSF BTTFTTNFOU FॱPSUT UP
KVEHF UIF BSUFGBDUT DSFBUFE EVSJOH MFBSOJOH 	F�H�
 TVNNBSJFT <���>
�

8F OPX EFTDSJCF UIF SearchX 4FUVQ XF VTFE JO PVS TUVEZ
 IPX XF TFMFDUFE UIF UPQJDT
GPS PVS TUVEZ
 UIFO EJTDVTT NFUSJDT UP NFBTVSF WPDBCVMBSZ MFBSOJOH BOE ॲOBMMZ QSFTFOU UIF
ॲWF EJॱFSFOU FYQFSJNFOUBM DPOEJUJPOT XF FWBMVBUFE JO PVS XPSL�

����� SearchX 4FUVQ
8F VTFE PVS TFBSDI TZTUFN SearchX	TFF $IBQUFS �
 WFSTJPO 7�
 XJUI UIF CBDL�FOE DPOOFDU�
JOH UP UIF .JDSPTP঍ #JOH "1* UP TFSWF IJHI�RVBMJUZ8FC TFBSDI SFTVMUT 	TFF 'JHVSF ���
� 'PS
TJOHMF�VTFS TFBSDI QBSUJDJQBOUT
 XF QSPWJEFE SearchX XJUI B TFBSDI CPY XJUI GPVS TFBSDI
WFSUJDBMT 	8FC
 *NBHF
 7JEFP
 BOE /FXT
 � 
 B EPDVNFOU WJFXFS 	TFF 'JHVSF ���
 XJUIPVU
EPDVNFOU SBUJOH � BOE EPDVNFOU BOOPUBUJPO �� 
 SFDFOU RVFSJFT � 
 BOE TBWFE EPDV�
NFOUT � � 'PS UIF TZODISPOPVT $4& PG UXP PS NPSF VTFST
 XF BMTP JODMVEFE UIF JOUFSGBDF
FMFNFOUT SFDFOU RVFSJFT � BOE TBWFE EPDVNFOUT � CVU XJUI DPMPVS DPEFE GPS FBDI HSPVQ



�
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NFNCFS 	TFF 'JHVSF ���B
 BOE HSPVQ DIBU � � y

����� 4FBSDI BT -FBSOJOH 5PQJDT
0OF QBSUJDVMBS TF਄JOH XIFSF XF FOWJTJPO TFBSDI BT MFBSOJOH UP QMBZ BO JNQPSUBOU SPMF
JT POMJOF MFBSOJOHۓWJEFP MFDUVSFT BSF XJEFTQSFBE UPEBZ BOE B WJUBM DPNQPOFOU PG UIF JO�
DSFBTJOHMZ QPQVMBS .BTTJWF 0QFO 0OMJOF $PVSTFT 	.00$T
� $IPPTJOH IJHI�RVBMJUZ MFD�
UVSF WJEFPT PO WFSZ TQFDJॲD UPQJDT UIBU XFSF EFTJHOFE 	P঍FO CZ JOTUSVDUJPOBM EFTJHOFST JO
UIF DBTF PG .00$T
 GPS MFBSOJOH NBLFT UIF TFBSDI DIBMMFOHF IBSEۓFOBCMJOH VT UP HFU B
SFBMJTUJD BOTXFS UP PVS SFTFBSDI RVFTUJPOT� *OJUJBMMZ XF DIPTF UISFF MBSHF�TDBMF TPVSDFT PG
MFDUVSF WJEFP DPOUFOU� ,IBO "DBEFNZr
 FE9s BOE 5&%�&E܀� 'SPN CPUI 5&%�&E BOE ,IBO
"DBEFNZXF TFMFDUFE UFO PG UIF NPTU QPQVMBS WJEFPT 	NPSF UIBO IBMG B NJMMJPO WJFXT FBDI
�
PO UIF FE9 QMBUGPSN XF ॲSTU TFMFDUFE UFO PG 56 %FM঍ۘT 45&. .00$T BU VOEFSHSBEVBUF
MFWFM BOE UIFO TFMFDUFE B MFDUVSF WJEFP GSPN XJUIJO UIF ॲSTU UXP DPVSTF XFFLT UIBU XBT OP
MPOHFS UIBO �� NJOVUFT� ঒F TFMFDUFE DBOEJEBUF WJEFPT DPWFS B SBOHF PG UPQJDT JODMVEJOH
EZTUPQJB
 TUPJDJTN
 NBHOFUJTN
 QIPUPTZOUIFTJT
 SBEJPBDUJWF EFDBZ BOE DMJNBUF DIBOHF� 8F
NBOVBMMZ DSFBUFE B WPDBCVMBSZ MJTU GPS FBDI PG UIF JO UPUBM UIJSUZ TFMFDUFE WJEFPTۓB UFSN
FOUFSFE UIF WPDBCVMBSZ MJTU JG 	J
 JU XBT NFOUJPOFE JO UIF WJEFP BU MFBTU PODF BOE 	JJ
 JU
EPFT OPU GSFRVFOUMZ PDDVS PVUTJEF PG UIF EPNBJO�TQFDJॲD DPOUFYU BT KVEHFE CZ UIF UXP
BOOPUBUPST� ঒JT SFTVMUFE JO WPDBCVMBSZ MJTUT XJUI B NFEJBO TJ[F PG �� JUFNT 	NJOJNVN ��

NBYJNVN ��
�

"T TVDI MBSHF MJTUT XFSF OPU GFBTJCMF UP CF VTFE JO PVS BDUVBM TUVEZ
 XF ॲMUFSFE UIF
WJEFPT BOE WPDBCVMBSZ JUFNT CZ UIFJS EJॴDVMUZ BOE POMZ SFUBJOFE UIF UFO WJEFPT BOE UIFJS
SFTQFDUJWF UFO NPTU EJ࠼DVMU WPDBCVMBSZ JUFNT� )FSF
 XF FNQMPZFE UIF BNPVOU PG VOGBNJM�
JBS UFSNJOPMPHZ JO B WJEFP BT B QSPYZ PG WJEFP EJॴDVMUZ� *O PSEFS UP BTDFSUBJO UIF EJॴDVMUZ
PG UIF WJEFPT BOE WPDBCVMBSZ SFTQFDUJWFMZ XF BTLFE UISFF TUBॱNFNCFST PG PVS JOTUJUVUF 	BMM
XJUI B 1I% JO DPNQVUFS TDJFODF
 UP MBCFM BMM PG UIF WPDBCVMBSZ JUFNT XJUI B TDPSF CFUXFFO
� 	BLJO UP VOLOPXO UFSN
 BOE � 	BLJO UP * LOPX UIF NFBOJOH
�܁ ঒F MBCFMMFST POMZ SFDFJWFE
UIF WPDBCVMBSZ MJTU
 OPU UIF DPSSFTQPOEJOH WJEFP� ঒JT SFTVMUFE JO B WPDBCVMBSZ LOPXMFEHF
TDPSF QFS WJEFP
 XIJDI JT TJNQMZ UIF BWFSBHF TDPSF PG BMM WPDBCVMBSZ JUFNT BDSPTT UIF UISFF
MBCFMMFST� 8F UIFO SBOLFE UIF WJEFPT BDDPSEJOH UP UIFJS BWFSBHF TDPSF BOE TFMFDUFE UIF UFO
WJEFPT XJUI UIF MPXFTU TDPSFT
 J�F� UIPTF XJUI UIF MBSHFTU BNPVOU PG VOLOPXO UFSNJOPM�
PHZ BDDPSEJOH UP PVS MBCFMMFST� 4JNJMBSMZ
 XF BMTP SBOLFE FBDI WJEFPۘT WPDBCVMBSZ JUFNT
BDDPSEJOH UP UIF BWFSBHF TDPSF BDSPTT UIF UISFF MBCFMMFST BOE SFUBJOFE UIF UFO MFBTU LOPXO
POFT� ঒F ॲOBM MJTU PG WJEFPT 	JEFOUJॲFE CZ UIFJS UPQJD

 BT XFMM BT B TFMFDUJPO PG UIF SFUBJOFE
WPDBCVMBSZ JUFNT BSF MJTUFE JO 5BCMF ���� ঒F WPDBCVMBSZ JUFNT TIPXO BSF IJHIMZ EPNBJO�
TQFDJॲD
 B TFUVQ UIBU DPOUSBTUT XJUI <���
 ���> XIFSF QBSUJDJQBOUTۘ WPDBCVMBSZ LOPXMFEHF
XBT BMTP UFTUFE PO MFTT EPNBJOT�TQFDJॲD WPDBCVMBSZ TVDI BT ۛUFNQFSBUVSFۜ BOE ۛFBSUI �ۜ
঒F NBKPSJUZ PG WJEFPT JO 5BCMF ��� BSF GSPN FE9� UIF BWFSBHF WJEFP MFOHUI JT ��� NJOVUFT

B DPNNPO MFOHUI PG .00$ MFDUVSF WJEFPT <��>�

y)FSF XF VTFE UIF HSPVQ DIBU JOTUBOUJBUFE XJUI Converse.js 	TFF 'JHVSF ���B
�
rhttps://www.khanacademy.org/
shttps://www.edx.org/
/https://ed.ted.com܀

PODSFUFMZ$܁ XF FNQMPZFE UIF 7PDBCVMBSZ ,OPXMFEHF 4DBMF BT PVUMJOFE JO 4FDUJPO �����
 CVU EJE OPU SFRVJSF PVS
MBCFMMFST UP BDUVBMMZ XSJUF EPXO UIF NFBOJOH PG UIF JUFNT JEFOUJॲFE BT LOPXMFEHF MFWFMT 	�
 PS 	�
 EVF UP UIF
TIFFS TJ[F PG UIF WPDBCVMBSZ MJTU�

https://www.khanacademy.org/
https://www.edx.org/
https://ed.ted.com/
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঒JT UPQJD�WJEFP TFMFDUJPO QSPDFTT FOTVSFT UIBU PVS TUVEZ QBSUJDJQBOUT BSF MJLFMZ UP ॲOE
BU MFBTU POF PG PVS UPQJDT VOGBNJMJBS XJUI B IJHI QPUFOUJBM GPS WPDBCVMBSZ MFBSOJOH� ঒BU
UIJT JT JOEFFE UIF DBTF
 JT WJTJCMF JO 'JHVSF POۓ��� BWFSBHF NPSF UIBO IBMG PG UIF UFTUFE
WPDBCVMBSZ UFSNT XFSF VOLOPXO 	LOPXMFEHF MFWFMT � PS �
 UP UIF TUVEZ QBSUJDJQBOUT�

����� "TTFTTJOH 7PDBCVMBSZ ,OPXMFEHF
8F FNQMPZ UIF 7PDBCVMBSZ ,OPXMFEHF 4DBMF 	7,4
 UFTU <��
 ���> BT JU IBT CFFO TIPXO UP
CF B SFMJBCMF JOEJDBUPS PG WPDBCVMBSZ LOPXMFEHF� ঒F 7,4 UFTUT UIF JODSFNFOUBM TUBHFT PG
XPSE MFBSOJOH <��> XJUI UIF GPMMPXJOH TUBUFNFOUT�

�� * EPOڞU SFNFNCFS IBWJOH TFFO UIJT UFSN�QISBTF CFGPSF�

�� * IBWF TFFO UIJT UFSN�QISBTF CFGPSF
 CVU * EPOڞU UIJOL
* LOPX XIBU JU NFBOT�

�� * IBWF TFFO UIJT UFSN�QISBTF CFGPSF
 BOE * UIJOL JU NFBOT @@@�

�� * LOPX UIJT UFSN�QISBTF� *U NFBOT @@@�

8F FNQMPZ TUBUFNFOUT 	�
 UP 	�
 UP UFTU UIF WPDBCVMBSZ LOPXMFEHF GPS FBDI PG PVS
WPDBCVMBSZ JUFNT܂� UIF MB਄FS UXP TUBUFNFOUT SFRVJSF PVS TUVEZ QBSUJDJQBOUT UP SFDBMM BOE
SFQSPEVDF UIF NFBOJOH PG UIF WPDBCVMBSZ JUFN� $IPPTJOH TUBUFNFOU 	�
 JOEJDBUFT VODFS�
UBJOUZ BCPVU UIF NFBOJOHۘT BDDVSBDZ
 TUBUFNFOU 	�
 JOEJDBUFT DFSUBJOUZ PO UIF DPSSFDUOFTT
PG UIF QSPWJEFE NFBOJOH� *O PSEFS UP JOWFTUJHBUF UP XIBU FYUFOU UIJT TFMG�BTTFTTNFOU JT
DPSSFDU BNPOH UIF DSPXEXPSLFST UIBU QBSUJDJQBUFE JO PVS TUVEZ 	4FDUJPO ����� QSPWJEFT
NPSF JOGPSNBUJPO PO UIFN

 XF SBOEPNMZ TBNQMFE ��� PG UIF NFBOJOHT XSJ਄FO CZ PVS
QBSUJDJQBOUT BDSPTT BMM WPDBCVMBSZ JUFNTۓॲ঍Z GSPN QBSUJDJQBOUT TFMG�SFQPSUJOH MFWFMT 	�

BOE 	�
 SFTQFDUJWFMZ� 8F NBOVBMMZ MBCFMMFE UIF TUBUFNFOUT BT FJUIFS JODPSSFDU܃
 QBSUJBMMZ
DPSSFDU܄ PS DPSSFDU܅� ঒F SFTVMUT JO 5BCMF ��� TIPX UIBU ��� PG UIF TUBUFNFOUT TFMG�BTTFTTFE
BU LOPXMFEHF MFWFM 	�
 BSF FJUIFS DPSSFDU PS TPNFXIBU DPSSFDU� "U MFWFM 	�

 UIJT IPMET GPS
���� ঒FTF SFTVMUT JOEJDBUF UIBU UIF TFMG�BTTFTTNFOU TDPSFT BSF SPCVTU BOE UIVT XF VTF
UIFN XJUIPVU GVSUIFS NBOVBM MBCFMMJOH PG UIF NPSF UIBO ���� BTTFTTFE WPDBCVMBSZ JUFNT�
঒JT JT JO MJOF XJUI UIF TUVEZ DPOEVDUFE JO <��>
 XIFSF VTFSTۘ QFSDFJWFE MFBSOJOH PVUDPNFT
	J�F� UIF TFMG�BTTFTTNFOU
 NBUDIFE DMPTFMZ UIF BDUVBM MFBSOJOH PVUDPNFT 	J�F� UIF QSPEVDFE
EFॲOJUJPOT
� 'JOBMMZ
 JU JT XPSUI QPJOUJOH PVU UIBU UIJT TFUVQ JT NPSF EJॴDVMU UP UBDLMF 	BT
JU SFRVJSFT UIF QSPEVDUJPO PG B EFॲOJUJPO
 UIBO DMPTFE NVMUJQMF�DIPJDF RVFTUJPOT 	XIJDI
SFRVJSF UIF SFDPHOJUJPO PG B EFॲOJUJPO
 BT FNQMPZFE UP UFTU WPDBCVMBSZ MFBSOJOH JO QSJPS
XPSL <���
 ���>�

����� -FBSOJOH .FUSJDT
"T <���>
 XF SFQPSU BCTPMVUF MFBSOJOH HBJO 	ਪਵਰ
 BOE SFBMJTFE QPUFOUJBM MFBSOJOH 	਻ਹਵ

 FO�
BCMJOH VT UP EJSFDUMZ DPNQBSF PVS TUVEZ SFTVMUT UP QSJPS XPSLT� ਪਵਰ JT UIF BHHSFHBUFE


PUF/܂ UIBU UIF 7,4 UFTU BMTP DPOUBJOT B ॲ঍I TUBUFNFOU HFBSFE UPXBSET TFDPOE MBOHVBHF MFBSOFST� "T JO PVS TUVEZ
XF POMZ JODMVEF OBUJWF &OHMJTI TQFBLFST
 XF JHOPSF JU IFSF�
ODPSSFDU*܃ FYBNQMF� TVQFSQPTJUJPO 	঑VCJU UPQJD
 EFTDSJCFE BT ۛUIJT IBT UP EP XJUI UIF MJOFBS TZTUFN �ۜ
1BSUJBMMZ܄ DPSSFDU FYBNQMF� #SB 	঑VCJU UPQJD
 EFTDSJCFE BT ۛWFDUPS �ۜ
PSSFDU$܅ FYBNQMF� QSPQPGPM 	"OFTUIFTJB UPQJD
 EFTDSJCFE BT ۛBO JOIBMBUJPO BOFTUIFUJD VTFE UP JOEVDF TMFFQJOFTT �ۜ
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5BCMF ���� -BCFMMJOH PG ��� TBNQMFE 7,4 MFWFM ��� TUBUFNFOUT�

$PSSFDU 1BSUJBMMZ $PSSFDU *ODPSSFDU
7,4 MFWFM � ��� ��� ���
7,4 MFWFM � ��� ��� ���

EJॱFSFODF JO LOPXMFEHF PCTFSWFE JO UIF QPTU� BOE QSF�UFTU BDSPTT BMM WPDBCVMBSZ JUFNT੘�
 ���੘੏ � )FSF
 ੘੍੕ੁ 	੘ੋ
 JT UIF LOPXMFEHF TDPSF BTTJHOFE UP ੘ੋ � ੁ JT UIF UFTU 	QSF PS QPTU
�
"T LOPXMFEHF TUBUF DIBOHFT GSPN MFWFM 	�
 UP 	�
 CFUXFFO QSF� BOE QPTU�UFTU BSF OBUVSBM
	B঍FS UIF QSF�UFTU
 FBDI JUFN IBT CFFO TFFO BU MFBTU PODF

 XF DPMMBQTF UIF UXP MPXFTU MFWFMT
BOE BTTJHO CPUI B TDPSF PG �� *UFNT BU LOPXMFEHF MFWFMT 	�
 BOE 	�
 BSF USFBUFE JO UXP XBZT�
	J
 JO UIF CJOBSZ TFUVQ XF USFBU JUFNT BU CPUI MFWFMT JO UIF TBNF NBOOFS BOE BTTJHO B TDPSF
PG POF� 	JJ
 JO UIF NPSF ॲOF�HSBJOFE TFUVQ XF BTTJHO TDPSFT PG � BOE � SFTQFDUJWFMZ� ঒F
BEWBOUBHF PG UIF CJOBSZ TFUVQ JT B NPSF JOUVJUJWF FYQMBOBUJPO PG UIF ਪਵਰ�਻ਹਵ NFUSJDT BT
XF XJMM TFF MBUFS� 8F BMTP BTTVNF UIBU LOPXMFEHF EPFT OPU EFHSBEF CFUXFFO UIF QSF� BOE
QPTU�UFTU� ਪਵਰ JT UIFO DPNQVUFE BT GPMMPXT�

ਪਵਰ � �੏ ੏ຈੋ�� ੏੄ਗ਼ ෍�
੘੍੕੒ੑ੕੖ 	੘ੋ
 ߏ ੘੍੕੒੔ੈ	੘ੋ
෎ 	���


঒F ਻ਹਵ NFUSJD OPSNBMJTFT ਪਵਰ CZ UIF NBYJNVN QPTTJCMF MFBSOJOH HBJO 	ਸ਼ਵਰ
 PG
FBDI JUFN 	FJUIFS � JO UIF CJOBSZ DBTF PS � JO UIF ॲOF�HSBJOFE TFUVQ
�

ਸ਼ਵਰ � �੏ ੏ຈੋ��NBY4DPSFߏ੘੍੕੒੔ੈ	੘ੋ
 	���


਻ਹਵ � ༏ ਪਵਰਸ਼ਵਰ 
 JG ਸ਼ਵਰ � ��
 PUIFSXJTF
	���


5P DPNQVUF UIF NFUSJD GPS B QBSUJDVMBS DPOEJUJPO
 XF BWFSBHF UIF NFUSJD BDSPTT BMM
QBSUJDJQBOUT JO UIBU DPOEJUJPO� 8F EFUFSNJOF TUBUJTUJDBM TJHOJॲDBODF UISPVHI UIF OPO�
QBSBNFUSJD ,SVTLBM�8BMMJT SBOL UFTU XIJDI BMMPXT GPS UIF DPNQBSJTPO PG NPSF UIBO UXP
HSPVQT�

����� &YQFSJNFOUBM $POEJUJPOT
'JHVSF ��� QSPWJEFT BO PWFSWJFX PG UIF TUVEZ EFTJHOXF FNQMPZFE� "DSPTT BMM DPOEJUJPOT
 FW�
FSZ QBSUJDJQBOU ॲSTU DPOEVDUT B QSF�UFTU GPS XIJDI SBOEPNMZ UISFF PG PVS UFO ॲOBM UPQJDT BSF
TFMFDUFE� GPS FBDI PG UIPTF UPQJDT BMM UFO WPDBCVMBSZ JUFNT BSF BTTFTTFE BT EFTDSJCFE JO g������
঒F QBSUJDJQBOU JT UIFO BTTJHOFE UIF UPQJD ਽EJ࠼DVMU GPS XIJDI TIF SFQPSUFE UIF MPXFTU BWFS�
BHF LOPXMFEHF MFWFMT� *O DBTF PG B UJF CFUXFFO UPQJDT
 XF SBOEPNMZ QJDL POF� "঍FS UIBU

UIF QBSUJDJQBOU JT SBOEPNMZ BTTJHOFE UP POF PG UIF DPOEJUJPOT� ঒F FYQFSJNFOU FOET XJUI
UIF QPTU�UFTU
 JO XIJDI UIF QBSUJDJQBOU JT BHBJO BTTFTTFE PO IFS WPDBCVMBSZ LOPXMFEHFۓ
UIJT UJNF POMZ GPS JUFNT PG ਽EJ࠼DVMU� *O BEEJUJPO
 UIF QPTU�UFTU BMTP SFRVJSFT UIF QBSUJDJQBOU
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UP XSJUF B TIPSU TVNNBSZ PO UIF UPQJD BT XFMM BT BO PVUMJOFy۾� *O UIF $4& FYQFSJNFOU
 UIF
UXP DPMMBCPSBUPST JOEFQFOEFOUMZ QFSGPSN UIF QSF�UFTU BOE UIF QPTU�UFTU BOE DPMMBCPSBUF
EVSJOH UIF $4& QIBTF� 'PS DPMMBCPSBUJOH VTFST XF TMJHIUMZ FYUFOEFE UIF QSF�UFTU QIBTF�
XF QSPWJEFE FYBNQMFT PG DPMMBCPSBUJWF TFBSDIFT BOE BEEFE TFWFO RVFTUJPOT PO UIFJS QBTU
DPMMBCPSBUJWF 8FC TFBSDI FYQFSJFODFTۓUBLFO GSPN B MBSHF TVSWFZ PO DPMMBCPSBUJWF 8FC
TFBSDI JOۓ<���> PSEFS UP SFJOGPSDF UIF DPMMBCPSBUJWF OBUVSF PG UIF VQDPNJOH UBTL�

U1U2

Pre-test
3 randomly chosen topics

Collab.
Search 
(CSE)

Search 
(SE)

Video
(V)

Video
+

Search
(V+SE)

Video
+

Search
(V+SE20)

most difficult 
topic

20
 m

in
ut

es

Post-test

randomly assigned condition

common most
difficult topic

'JHVSF ���� 4UVEZ EFTJHO PWFSWJFX� GPVS TJOHMF�VTFS DPOEJUJPOT BOE POF DPMMBCPSBUJWF 	QBJSXJTF
 DPOEJUJPO�

0VS QBSUJDJQBOUT BSF SBOEPNMZ BTTJHOFE UP POF PG ॲWF DPOEJUJPOT�

7JEFP 	7
 *O UIJT DPOEJUJPO
 B QBSUJDJQBOU JT HJWFO BDDFTT UP UIF MFDUVSF WJEFP BOE DBO
XBUDI JU BU IFS PXO QBDF 	UIF DPNNPO WJEFP QMBZFS GVODUJPOT QBVTF
 SFXJOE BOE
TLJQ BSF FOBCMFE
�

4FBSDI 	4&
 )FSF
 UIF QBSUJDJQBOU JT QSPWJEFE XJUI UIF TJOHMF�VTFS TFBSDI JOUFSGBDF BOE
JOTUSVDUFE UP TFBSDI PO UIF BTTJHOFE UPQJD GPS BU MFBTU �� NJOVUFT�

7JEFP�4FBSDI 	7�4&
 ঒F QBSUJDJQBOU ॲSTU WJFXT UIF WJEFP BT JO UIF 7 DPOEJUJPO BOE
B঍FSXBSET JT QSPWJEFE XJUI UIF TJOHMF�VTFS TFBSDI JOUFSGBDF BOE BTLFE UP TFBSDI PO
UIF BTTJHOFE UPQJD� ঒F NJOJNVN UJNF GPS UIJT UBTL 	BDSPTT CPUI WJEFP XBUDIJOH BOE
TFBSDIJOH
 JT �� NJOVUFT�

7JEFP�4FBSDI 	7�4&��
 ঒JT DPOEJUJPO JT TJNJMBS UP 7�4&
 UIF POMZ EJॱFSFODF JT UIBU
OPX UIF QBSUJDJQBOU JT JOTUSVDUFE UP TQFOE �� NJOVUFT TFBSDIJOH B঍FS IBWJOH WJFXFE
UIF WJEFP�

$PMMBCPSBUJWF 4FBSDI 	$4&
 5XP QBSUJDJQBOUT TFBSDI UPHFUIFS VTJOH UIF DPMMBCPSBUJWF
WFSTJPO PG PVS TFBSDI TZTUFN GPS BU MFBTU �� NJOVUFT� %FTQJUF JO $IBQUFS � XF IBWF
WBSJFE HSPVQ TJ[FT
 IFSF XF VTFE HSPVQ TJ[F UXP BT JU JT B UZQJDBM TFUVQ JO POMJOF
DPMMBCPSBUJWF MFBSOJOH JO QSFMJNJOBSZ TUVEJFT <��>�

'PS BMM DPOEJUJPOT JOWPMWJOH B TFBSDI QIBTF
 XF FNQMPZFE UIF UBTL UFNQMBUF JO 'JH�
VSF ���
 BEBQUFE UP PVS VTF DBTF GSPN QSFWJPVT TUVEJFT <��
 ��>�
y8۾IJMF DPMMFDUFE
 XF MFBWF UIF BOBMZTFT PG UIF PVUMJOF BOE TVNNBSZ UP GVUVSF XPSL�
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�

��

*NBHJOF ZPV BSF UBLJOH BO JOUSPEVDUPSZ <HFOFSBM UPQJD
 F�H�
 )FBMUI
BOE .FEJDJOF> DPVSTF UIJT UFSN� 'PS ZPVS UFSN QBQFS
 ZPV IBWF EF�
DJEFE UP XSJUF BCPVU <TQFDJ࢔D UPQJD DPWFSFE JO UIF WJEFP F�H�
 UIF
TZNQUPNT BOE USFBUNFOUT PG EFQSFTTJPO>�
঒F QSPGFTTPS SFRVJSFT BMM TUVEFOUT UP XBUDI B DPVSTF WJEFP BCPVU B
QBSUJDVMBS UPQJD� ঒FO
 UIF TUVEFOUT IBWF UP EFNPOTUSBUF XIBU UIFZ
MFBSO BCPVU B QBSUJDVMBS UPQJD CZ DPMMBCPSBUJWFMZ DPOEVDUJOH TFBSDIFT
POMJOF BOE QSFTFOUJOH UIFJS WJFXT PO UIF UPQJD� 5P QSFQBSF ZPVS
UFSN QBQFS
 ZPV BOE ZPVS QBSUOFS OFFE UP DPMMFDU BOE TBWF BMM UIF
XFCQBHFT
 QVCMJDBUJPOT
 BOE PUIFS POMJOF TPVSDFT UIBU BSF IFMQGVM GPS
ZPV UP XSJUF B QBQFS� "঍FS ZPV BOE ZPVS QBSUOFS IBWF DPNQMFUFE
XBUDIJOH UIF DPVSTF WJEFP BOE UIF TFBSDI QIBTF
 ZPV XJMM CF BTLFE UP
DPNQMFUF �� FYFSDJTFT� UIPTF FYFSDJTFT JODMVEF RVFTUJPOT BCPVU ZPVS
UFSN QBQFS UPQJD BOE UIF XSJUJOH PG BO PVUMJOF GPS ZPVS UFSN QBQFS�
঒PTF FYFSDJTFT BSF TPMWFE JOEJWJEVBMMZ 	XJUIPVU ZPVS QBSUOFS
�

'JHVSF ���� 5BTL UFNQMBUF GPS BMM DPOEJUJPOT DPOUBJOJOH B TFBSDI QIBTF� ঒F VOEFSMJOFE HSFFO QISBTFT XFSF POMZ
BEEFE JO UIF $4& DPOEJUJPO� TIPXO JO EBTIFE PSBOHF BSF UIF JOTUSVDUJPOT POMZ BEEFE GPS UIF 7�4& BOE 7�4&��
DPOEJUJPOT�

*O UIF WJEFP�POMZ DPOEJUJPO 	7
 XF JOTUSVDU PVS QBSUJDJQBOUT UP XBUDI UIF WJEFPXJUIPVU
BOZ NFOUJPO PG TFBSDI� /PUF
 UIBU UIF UBTL EFTDSJQUJPO BCPWF EPFT OPU FYQMJDJUMZ TUBUF
UIF OBUVSF PG UIF QPTU�UFTU 	UFO PG UIF UIJSUFFO ۛFYFSDJTFTۜ BSF PVS WPDBCVMBSZ MFBSOJOH
RVFTUJPOT

 JOTUFBE UIF GPDVT JT PO BDRVJSJOH PO PWFSWJFX PG UIF TQFDJॲD UPQJD�

"QBSU GSPN UIF WJEFP�POMZ DPOEJUJPO
 BMM PUIFS DPOEJUJPOT IBWF B NJOJNVN UBTL UJNF�
UIF QBSUJDJQBOUT BSF QSPWJEFE XJUI B WJTJCMF UJNFS
 BOE DBO DPNQMFUF UIF QPTU�UFTU BT TPPO
BT UIF SFRVJSFE UJNF PO UIF UBTL JT SFBDIFE� 8F TF਄MFE PO B UXFOUZ NJOVUF UBTL UJNF
UP QSPWJEF QBSUJDJQBOUT XJUI TVॴDJFOU UJNF UP TFBSDI BOE MFBSO XIJMF LFFQJOH UIF TUVEZ
UJNF GFBTJCMF GPS DSPXEXPSLFST� 8F BEEFE UISFF DPNQMJBODF TUFQT JO PVS TUVEZ EFTJHO�
	J
 XF JODMVEFE B TQPSUT UPQJD 	XJUI XFMM�LOPXO WPDBCVMBSZ JUFNT TVDI BT GPPUCBMM
 XJOOFS

FUD�
 JO UIF QSF�UFTU BOE FYDMVEFE XPSLFST XIP DIPTF LOPXMFEHF MFWFMT ��� IFSF� 	JJ
 XF
EJTBCMFE DPQZ � QBTUF BOE SFDPSEFE BMM UBC DIBOHFT JO UIF QSF� BOE QPTU�UFTUT BOE BMFSUFE
QBSUJDJQBOUT UP UIF GBDU UIBU NPSF UIBO UISFF UBC DIBOHFT MFBE UP OPO�QBZNFOU 	UP BWPJE
QBSUJDJQBOUT TFBSDIJOH UIF 8FC GPS BOTXFST UP UIF RVFTUJPOT
� XF MJNJUFE UIF UBC DIBOHFT
JO UIF WJEFP XBUDIJOH QFSJPE UP UISFF DIBOHFT BT XFMM� BOE 	JJJ
 XF SFRVJSFE QBSUJDJQBOUT
UP BEIFSF UP B NJOJNVN XPSE DPVOU JO UIF PQFO RVFTUJPOT PG UIF QPTU�UFTU�

8F BSSJWFE BU UIJT EFTJHO B঍FS B OVNCFS PG TNBMM QJMPU TUVEJFT PO UIF DSPXETPVSDJOH
QMBUGPSN 'JHVSF&JHIU 	GPSNFSMZ $SPXE'MPXFS
� "T 'JHVSF&JHIU JT NPTUMZ TVJUBCMF GPS TIPSU
UBTLT
 XF QFSGPSNFE UIF BDUVBM FYQFSJNFOUT PO UIF 1SPMJॲD "DBEFNJD QMBUGPSN
 XIJDI IBT
CFFO TIPXO UP CF B NPSF SFMJBCMF TPVSDF PG XPSLFST GPS DPHOJUJWFMZ EFNBOEJOH UBTLT UIBO
'JHVSF&JHIU <���>�

����� 4UVEZ 1BSUJDJQBOUT
0WFS UIF DPVSTF PG �� EBZT
 JO +BOVBSZ ����
 B UPUBM PG ��� TUVEZ QBSUJDJQBOUT DPNQMFUFE PVS
FYQFSJNFOU TVDDFTTGVMMZ BDSPTT UIF ॲWF DPOEJUJPOT PO 1SPMJॲD� ঒FJS NFEJBO BHF XBT ��
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	NJOJNVN� ��
 NBYJNVN ��
� ����� PG PVS QBSUJDJQBOUT XFSF GFNBMF� NPTU QBSUJDJQBOUT BSF
GSPN UIF 6, 	�����

 UIF SFNBJOJOH QBSUJDJQBOUT BSF GSPN "VTUSBMJB
 UIF 64" BOE $BOBEB�
঒FJS BDBEFNJD CBDLHSPVOET WBSJFE� ����� SFQPSUFE B IJHI�TDIPPM EJQMPNB BT IJHIFTU BDB�
EFNJD EFHSFF
 ��� BO VOEFSHSBEVBUF EFHSFF BOE UIF SFNBJOJOH ��� B HSBEVBUF EFHSFF� 8F
QBJE PVS TUVEZ QBSUJDJQBOUT c���� QFS IPVS GPS UIF FYQFSJNFOU
 XIJDI XBT UIF QSJDF TVH�
HFTUFE CZ UIF 1SPMJॲD QMBUGPSN� ঒F NFEJBO UJNF UIFZ TQFOU JO PVS FYQFSJNFOU 	JODMVEJOH
UIF QSF� BOE QPTU�UFTUT
 XBT �� NJOVUFT�

"T UIF $4& DPOEJUJPO JT TFU VQ BT B TZODISPOPVT $4& UBTL 	J�F� UXP TUVEZ QBSUJDJQBOUT
IBWF UP CF POMJOF BU UIF TBNF UJNF

 XF BEEFE B XBJUJOH QFSJPE GPS BU NPTU �� NJOVUFT BU
UIF FOE PG UIF QSF�UFTU� JG XJUIJO UIBU UJNF
 OP PUIFS QBSUJDJQBOU DPNQMFUFE UIF QSF�UFTU XJUI
UIF TBNF UPQJDT
 XF SFMFBTFE UIF QBSUJDJQBOU GSPN UIF UBTL BOE QBJE c���� GPS B DPNQMFUJPO
PG UIF QSF�UFTU BOE UIF XBJUJOH QFSJPE POMZ�

'JOBMMZ
 XF OPUF UIBU OFYU UP UIF ��� WBMJE POFT
 XF SFKFDUFE �� TVCNJTTJPOTۓUIFTF
QBSUJDJQBOUT EJE OPU BEIFSF UP PVS DPNQMJBODF TUBOEBSET 	TVDI BT BUNPTU UISFF UBC DIBOHFT
�
8F DPOUJOVFE UIF DSPXETPVSDJOH UBTL VOUJM XF SFBDIFE BU MFBTU �� QBSUJDJQBOUT�QBJST GPS
FBDI DPOEJUJPO� ঒F SFMBUJWFMZ MPX OVNCFS PG SFKFDUJPOT EFTQJUF UIF DPNQMFYJUZ BOE MFOHUI
PG UIF UBTL JOEJDBUFT 1SPMJॲD UP CF B TVJUBCMF QMBUGPSN GPS UIJT UZQF PG VTFS TUVEZ�

��� 3FTVMUT
8F OPX EJTDVTT UIF SFTVMUT
 PSHBOJTFE BDDPSEJOH UP UIF UISFF SFTFBSDI RVFTUJPOT�

����� 4FBSDI WT� *OTUSVDUPS�%FTJHOFE -FBSOJOH
*O 32��� XF JOWFTUJHBUF XIFUIFS TFBSDI BT MFBSOJOH JT BT F࠹FDUJWF BT JOTUSVDUPS EFTJHOFE
MFBSOJOH
 UIBU JT
 BT FॱFDUJWF BT XBUDIJOH UIF MFDUVSF WJEFP� 8F UIVT GPDVT PO DPNQBS�
JOH DPOEJUJPOT 4& BOE 7� 8F DPNQVUFE UIF BCTPMVUF MFBSOJOH HBJO BOE SFBMJTFE QPUFOUJBM
MFBSOJOH GPS FBDI TUVEZ QBSUJDJQBOU JO UIF CJOBSZ TFUVQyy� UIF SFTVMUT
 BWFSBHFE BDSPTT QBS�
UJDJQBOUT PG B DPOEJUJPO
 BSF TIPXO JO 5BCMF ���� *O UIF 7 DPOEJUJPO
 UIF BWFSBHF ਪਵਰ JT
����
 UIBU JT
 PO BWFSBHF UIF QBSUJDJQBOUT JODSFBTFE UIFJS LOPXMFEHF PO UISFF PVU PG UFO
WPDBCVMBSZ JUFNT GSPN LOPXMFEHF MFWFMT ��� UP MFWFMT ���� ঒F JOUFSQSFUBUJPO PG ਻ਹਵ JT
FRVBMMZ JOUVJUJWF� GPS UIF 4& DPOEJUJPO GPS FYBNQMF
 UIJT NFUSJD JT ���
 JOEJDBUJOH UIBU PO
BWFSBHF UIF QBSUJDJQBOUT SFBDIFE LOPXMFEHF MFWFMT PG ��� GPS UIJSUZ QFSDFOU PG UIF UFSNT
UIBU XFSF VOLOPXO UP UIFN�

8IFO DPNQBSJOH 4& XJUI 7
 BMUIPVHI XF EP OPU PCTFSWF B TUBUJTUJDBMMZ TJHOJॲDBOU
EJॱFSFODF CFUXFFO UIF UXP 	SFDBMM UIBU UIF TBNQMF TJ[F PWFSBMM JT OPU WFSZ MBSHF

 UIF SFTVMUT
TIPX B USFOE� JOTUSVDUPS�EFTJHOFE MFBSOJOH MFBET UP B ��� 	NFBTVSFE JO ਪਵਰ
 BOE B ���
	਻ਹਵ
 JODSFBTF JO MFBSOJOH HBJOT SFTQFDUJWFMZ� 1SBDUJDBMMZ
 UIF DIBOHF JO ਻ਹਵ GSPN ��� UP
���� NFBOT UIBU QBSUJDJQBOUT JO UIF 7 DPOEJUJPO SFBDIFE LOPXMFEHF MFWFMT ��� GPS ۛBMNPTUۜ
POF NPSF WPDBCVMBSZ JUFN UIBO QBSUJDJQBOUT JO 4&�

*O 'JHVSF ��� XF [PPN JO PO UIF LOPXMFEHF TUBUF DIBOHFT CFUXFFO UIF QSF� BOE QPTU�
UFTU BOE SFQPSU UIF GSBDUJPO PG UIF NPTU JNQPSUBOU UZQFT PG DIBOHFT� "DSPTT BMM DPOEJUJPOT

QBSUJDJQBOUT JO UIF 4& DPOEJUJPO IBWF UIF MBSHFTU QFSDFOUBHF 	������
 PG WPDBCVMBSZ JUFNT
UIBU SFNBJO BU LOPXMFEHF MFWFMT ��� JO UIF QPTU�UFTU� "T FYQFDUFE
 JO UIF 7 BOE UIF UXP

yy8F GPVOE UIF TBNF TUBUJTUJDBM EJॱFSFODFT JO UIF NPSF ॲOF�HSBJOFE TFUVQ 	XIJDI EJTUJOHVJTIFT LOPXMFEHF MFWFMT
� BOE �
� IFSF XF SFQPSU UIF CJOBSZ DBTF BT JU JT NPSF JOUVJUJWF UP JOUFSQSFU�



��� 3FTVMUT

�

���

'JHVSF ���� 0WFSWJFX PG WPDBCVMBSZ LOPXMFEHF TUBUF DIBOHFT BHHSFHBUFE BDSPTT BMM UPQJDT GPS FBDI DPOEJUJPO�

'JHVSF ���� "DUJWF UBTL UJNF� &BDI QPJOU JT B TUVEZ QBSUJDJQBOU�

WJEFP�TFBSDI DPOEJUJPOT 7�4& BOE 7�4&�� UIJT QFSDFOUBHF JT DPOTJEFSBCMZ MPXFS 	�����

����� BOE ��� SFTQFDUJWFMZ

 BT BMM UFTUFE WPDBCVMBSZ JUFNT BSF NFOUJPOFE JO UIF WJEFP�

0OF FYQFDUFE EJॱFSFODF CFUXFFO UIF 4& BOE 7 DPOEJUJPOT JT UIF BNPVOU PG UJNF JU
UBLFT UP DPNQMFUF UIF UBTL� "T TFFO JO 5BCMF ��� PVS TFMFDUFE WJEFPT IBWF B MFOHUI CFUXFFO
ॲWF BOE GPVSUFFO NJOVUFT� "T JO BOZ TUBOEBSE 8FC WJEFP QMBZFS
 PVS QBSUJDJQBOUT BSF
GSFF UP QBVTF
 SF�XJOE BOE TLJQ BIFBE� *O UIF 4& DPOEJUJPO
 XF SFRVJSF PVS QBSUJDJQBOUT
UP TQFOE BU MFBTU UXFOUZ NJOVUFT XJUIJO PVS TFBSDI TZTUFN� 8F OFYU FYBNJOF UIF BDUVBM
UJNF TQFOU PO UIF SFTQFDUJWF JOUFSGBDF	T
� 'PS 7
 UIJT JT UIF UJNF EJॱFSFODF CFUXFFO UIF
ॲSTU WJEFP�QMBZ FWFOU BOE UIF MBTU WJEFP�TUPQ FWFOU� 'PS 4& XF DPOTJEFS UIJT UP CF UIF
UJNF EJॱFSFODF CFUXFFO UIF FOE PG UIF JOUFSBDUJWF HVJEF UISPVHI UIF TFBSDI JOUFSGBDF BOE
UIF UJNF PG UIF MBTU TVCNJ਄FE RVFSZ
 WJFXFE EPDVNFOU PS NPVTF IPWFS PWFS B TOJQQFU
	XIBUFWFS DBNF MBTU
� 'PS UIF NJYFE WJEFP BOE TFBSDI DPOEJUJPOT XF BEE VQ UIF UJNFT
TQFOU PO UIPTF UXP JOUFSGBDFT� 'JHVSF ��� TIPXT UIF SFMBUJPO CFUXFFO ਻ਹਵ BOE UIF BDUJWF
UBTL UJNF� 1BSUJDJQBOUT JO UIF WJEFP�POMZ DPOEJUJPO TQFOU CFUXFFO ॲWF BOE TJYUFFO NJOVUFT
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	NFEJBO ��N��T

 XIJMF NPTU PG PVS 4& QBSUJDJQBOUT TQFOU UIF SFRVJSFE NJOJNVN BNPVOU
PG UJNF BDUJWFMZ TFBSDIJOH� 4JODF XF QSF�TFU B NJOJNVN UBTL UJNF XF IBWF UP MFBWF BO
JOWFTUJHBUJPO JOUP UIF NJOJNVN UJNF SFRVJSFE UP BDIJFWF UIF TBNF LOPXMFEHF HBJO BT
QBSUJDJQBOUT JO UIF WJEFP�POMZ DPOEJUJPO GPS GVUVSF XPSL� 8IBU XF DBO TBZ UIPVHI JT UIBU
PO BWFSBHF 4& QBSUJDJQBOUT SFRVJSF UFO NPSF NJOVUFT UP BDIJFWF B DPNQBSBCMF MFBSOJOH
HBJO� ঒JT JT DMFBSMZ BO VQQFS CPVOE BT XF EJE OPU JOWFTUJHBUF B SFEVDUJPO JO TFBSDI UJNF�

-BTUMZ
 JO 5BCMF ��� XF MJTU TPNF LFZ DIBSBDUFSJTUJDT PG UIF TFBSDI TFTTJPO CFIBWJPVST
BDSPTT DPOEJUJPOT� 1BSUJDJQBOUTۘ TFBSDI CFIBWJPVS JO 4&
 7�4& BOE 7�4&�� XBT WFSZ
TJNJMBSۓQBSUJDJQBOUT BSF VOMJLFMZ UP OPUJDFBCMZ DIBOHF UIFJS TFBSDI CFIBWJPVS DPOTJEFS�
BCMZ XJUIJO B TJOHMF TFTTJPO� 1SJPS XPSL <��> IBT TIPXO UIBU XJUIJO�TFTTJPO MFBSOJOH JT
QPTTJCMF
 IPXFWFS
 B MBSHF VTFS QPQVMBUJPO JT SFRVJSFE JO PSEFS UP PCTFSWF UIF TNBMM DIBOHFT
JO CFIBWJPVS SFMJBCMZ� .PTU PG PVS QBSUJDJQBOUT TVCNJ਄FE CFUXFFO TJY BOE UFO RVFSJFT EVS�
JOH UIF TFBSDI TFTTJPO 	GPVS FYBNQMF TFTTJPOT PG PVS QBSUJDJQBOUT BSF TIPXO JO 5BCMF ���

UIBU XFSF ��� UFSNT MPOH
 XIJDI JT UZQJDBM UP DVSSFOU 8FC TFBSDI RVFSJFT� 0O BWFSBHF
QBSUJDJQBOUT JO UIF 4& DPOEJUJPO DMJDLFE PO �� MJOLT QFS TFTTJPO
 NPTUMZ XJUIJO UIF 8FC
WFSUJDBM� ঒FZ BMTP CPPLNBSLFE TMJHIUMZ NPSF EPDVNFOUT UIBO UIFZ DMJDLFE 	PO BWFSBHF
����
 BOE TQFOU PO BWFSBHF OFBSMZ � NJOVUFT SFBEJOH UIF DMJDLFE EPDVNFOUT� ঒FTF OVN�
CFST JOEJDBUF UIBU PVS DSPXE�XPSLFST FOHBHFE XJUI PVS TFBSDI TZTUFN BOE UIF UBTL BU IBOE
BT JOUFOEFE�

5BCMF ���� -FBSOJOH FॱFDUJWFOFTT NFUSJDT� 4VQFSTDSJQU ੁ JOEJDBUFT B TUBUJTUJDBMMZ TJHOJॲDBOUMZ IJHIFS NFUSJD UIBO
DPOEJUJPO ੁ 	,SVTLBM�8BMMJT
 ۟ Q�WBMVF � ����
 ۠ Q�WBMVF � ����
�

4& 7 7�4& 7�4&�� $4&

"-( ����� ����� $4&۟ ����� 4&۟ $4&۠ ����� 4&۠ 7۠ $4&۠ �����
31- ����� ����� $4&۠ ����� 4&۟ $4&۠ ����� 4&۠ 7۟ $4&۠ �����

����� *OTUSVDUPS�%FTJHOFE -FBSOJOH XJUI	PVU
 4FBSDI 4VQQPSU
5P BEESFTT 32���
 XF OPX FYQMPSF XIFUIFS B TFBSDI QIBTF JNNFEJBUFMZ GPMMPXJOH UIF
JOTUSVDUPS�EFTJHOFE MFBSOJOH QIBTF IBT B TJHOJॲDBOU JNQBDU PO UIF MFBSOJOH HBJO� ঒F SF�
TVMUT JO 5BCMF ��� JOEJDBUF UIBU UIJT JT JOEFFE UIF DBTF� CPUI NFUSJDT ਪਵਰ BOE ਻ਹਵ JODSFBTF
GPS 7�4& BOE 7�4&�� DPNQBSFE UP DPOEJUJPO 7� #PUI WJEFP BOE TFBSDI DPOEJUJPOT MFBE
UP TJHOJॲDBOUMZ IJHIFS MFBSOJOH HBJOT 	BCTPMVUF BOE QPUFOUJBM
 UIBO UIF TFBSDI�POMZ DPO�
EJUJPO� 7�4&�� TJHOJॲDBOUMZ PVUQFSGPSNT 7 BT XFMM� 8IJMF JO UIF WJEFP�POMZ DPOEJUJPO
QBSUJDJQBOUT BSF BCMF UP JODSFBTF UIFJS LOPXMFEHF GPS TMJHIUMZ NPSF UIBO B UIJSE PG WPDBC�
VMBSZ UFSNT OPU LOPXO UP UIFN 	31-ਿ �����

 JO 7�4& BT XFMM BT 7�4&�� UIJT JT UIF DBTF
GPS NPSF UIBO IBMG PG UIF QSFWJPVTMZ VOLOPXO 	31-7�4&����
 31-7�4&�������
 WPDBCVMBSZ
JUFNT�

'JHVSF ��� TIPXT UXP JOUFSFTUJOH JOTJHIUT PO UIF LOPXMFEHF TUBUF DIBOHFT� ॲSTU
 7�4&
BOE 7�4&�� QBSUJDJQBOUT BSF NPSF DFSUBJO BCPVU UIFJS MFBSOJOH UIBO QBSUJDJQBOUT JO UIF
WJEFP�POMZ DPOEJUJPO 	XJUI UIF OVNCFS PG WPDBCVMBSZ TUBUF DIBOHFT GSPN ޛ��� � EPV�
CMJOH
� TFDPOEMZ
 QBSUJDJQBOUT BSF BCMF UP DPOॲSN UIFJS QBSUJBM LOPXMFEHF UP B IJHIFS EFHSFFۓ
XJUI NPTU LOPXMFEHF TUBUF DIBOHF USBOTJUJPOT PG UIF UZQF � ޛ � PDDVSSJOH JO UIF 7�4&
BOE7�4&�� DPOEJUJPOT� 8JUI SFTQFDU UP UJNF�PO�UBTL 	5BCMF ���
 PVS7�4&�� QBSUJDJQBOUT
TQFOU PO BWFSBHF KVTU GPVS NPSF NJOVUFT TFBSDIJOH UIBO PVS 7�4& QBSUJDJQBOUT
 EFTQJUF
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5BCMF ���� -PDBUJPO PG WPDBCVMBSZ JUFNT 	7*T


7,4
DIBOHF

.FBTVSF 4& 7�4& 7�4&�� $4&

��� �DMJDLFE EPDT XJUI 7*T ���� ���� ���� ���ޛ����� �TOJQQFUT XJUI 7*T ���� ���� ���� ����
��� �DMJDLFE EPDT XJUI 7*T ���� ���� ���� ޛ����� � �TOJQQFUT XJUI 7*T ���� ���� ���� ����
��� �DMJDLFE EPDT XJUI 7*T ���� ���� ���� ޛ���� � �TOJQQFUT XJUI 7*T ���� ���� ���� ����

UIF RVJUF EJॱFSFOU NJOJNVN UBTL UJNFT 	GPS 7�4& UIF UPUBM UBTL UJNF JT TFU UP �� NJOVUFT

GPS 7�4&�� JU JT �� NJOVUFT GPS KVTU UIF TFBSDI QBSU
� JOEFFE 'JHVSF ��� TIPXT UIBU POMZ B
NJOPSJUZ PG QBSUJDJQBOUT RVJU UIF UBTL JNNFEJBUFMZ B঍FS SFBDIJOH UIF NJOJNVN UBTL UJNF�

-BTUMZ
 XF BMTP DPOTJEFS UP XIBU FYUFOU UIF BQQFBSBODF PG WPDBCVMBSZ JUFNT JO UIF
DMJDLFE EPDVNFOUT BOE PO UIF 4&31 	TOJQQFUT
 JT JOEJDBUJWF PG LOPXMFEHF TUBUF DIBOHFT�
঒JT JOWFTUJHBUJPO JT JOTQJSFE CZ UIF PCTFSWBUJPOT SFQPSUFE JO <��> XIFSF VTFST XFSF GPVOE
UP ESBX UFSNT GSPN UIF 4&31 BOE WJFXFE EPDVNFOUT UP GPSNVMBUF TVCTFRVFOU RVFSJFT
XJUIJO B TFBSDI TFTTJPO� 8F IFSF GPDVT PO UIF BCTFODF PS QSFTFODF PG UIF UFTUFE WPDBCVMBSZ
JUFNT XJUIJO UIF WJFXFE EPDVNFOUT BOE UIF 4&31 BOE CJO UIF WPDBCVMBSZ JUFNT BDDPSEJOH
UP UIF LOPXMFEHF TUBUF DIBOHF UIFZ VOEFSXFOU� ঒F SFTVMUT BSF TIPXO JO 5BCMF ���� "M�
UIPVHI POF NJHIU FYQFDU B QBSUJDVMBS USFOE 	UIF NPSF P঍FO B WPDBCVMBSZ JUFN BQQFBST JO
UIF WJFXFE EPDVNFOUT
 UIF IJHIFS UIF LOPXMFEHF HBJO

 UIFSF JT BDUVBMMZ OPOF BDSPTT UIF
TJOHMF�VTFS TFBSDI DPOEJUJPOT� QSFTFODF PS BCTFODF PG WPDBCVMBSZ JUFNT JT OPU TVॴDJFOU UP
BQQSPYJNBUF LOPXMFEHF HBJOT� &WFO NPSF TVSQSJTJOHMZ
 JO UIF $4& DPOEJUJPO XF PCTFSWF
UIF PQQPTJUF� GPS WPDBCVMBSZ JUFNT UIBU SFNBJO MBSHFMZ VOLOPXO B MBSHFS QFSDFOUBHF PG
EPDVNFOUT DPOUBJO UIPTF UFSNT UIBO GPS WPDBCVMBSZ JUFNT PVS QBSUJDJQBOUT JODSFBTFE UIFJS
LOPXMFEHF PO� ঒FTF UXP SFTVMUT QPJOU UP UIF GBDU UIBU B WBMJE QSPYZ PG MFBSOJOH OFFET UP
NFBTVSF NVDI NPSF UIBO UFSN BCTFODF�PDDVSSFODF�

����� $PMMBCPSBUJWF 4FBSDI "T -FBSOJOH
8JUI32���XF BJN UP FYQMPSFXIFUIFS PVS JOTUBODF PG B TFBSDI BT MFBSOJOH UBTL DBO CFOFॲU
GSPN VTFST DPMMBCPSBUJOH UPHFUIFS� 5BCMF ��� TIPXT UIBU JO DPOUSBTU UP PVS IZQPUIFTJT

$4& EPFT OPU MFBE UP JODSFBTFE MFBSOJOH HBJOT DPNQBSFE UP UIF PUIFS DPOEJUJPOT� 0O UIF
DPOUSBSZ
 XF PCTFSWF PVS $4& QBSUJDJQBOUT UP QFSGPSN TJHOJॲDBOUMZXPSTF UIBO QBSUJDJQBOUT
JO UIF WJEFP�POMZ DPOEJUJPO 	ਪਵਰ PG ���� WT� ����
 J�F� $4& QBSUJDJQBOUT MFBSO POF XPSE MFTT
UIBO 7 QBSUJDJQBOUT PO BWFSBHF
 BT XFMM BT CPUI WJEFP�TFBSDI DPOEJUJPOT� 0OF FYQMBOBUJPO
DBO CF GPVOE JO UIF GBDU UIBU EFTQJUF TQFOEJOH NPSF UJNF XJUIJO PVS TFBSDI TZTUFN UIBO
QBSUJDJQBOUT JO BMM PUIFS TFBSDI DPOEJUJPOT
 UJNF JT TQFOU PO UIF DPMMBCPSBUJPO QSPDFTTۓUJNF
UIBU JT OPU TQFOU SFBEJOH EPDVNFOUT
 BT FWJEFOU JO 5BCMF ���
 XIFSF $4& QBSUJDJQBOUT IBWF
UIF MPXFTU BWFSBHF SFBEJOH UJNF DPNQBSFE UP BMM PUIFS DPOEJUJPOT� ঒F NFEJBO OVNCFS
PG DIBU NFTTBHFT DPMMBCPSBUJWF QBJST XSPUF XBT �� 	NJOJNVN �
 NBYJNVN ��
 BOE PG BMM
DMJDLT
 ����� DBNF GSPN FOUSJFT JO UIF RVFSZ IJTUPSZ BOE CPPLNBSLJOH XJEHFU UIBU UIFJS
QBSUOFST NBEF� "T CBDLFE VQ CZ QSJPS XPSLT PO $4& TZTUFNT
 DPMMBCPSBUPST BSF FॴDJFOU
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BU TIBSJOH UIF CPPLNBSLJOH XPSL� UIF BWFSBHF OVNCFS PG CPPLNBSLT QFS QBSUJDJQBOU JT
JOEFFE UIF MPXFTU JO UIF $4& DPOEJUJPO
 BT QBSUJDJQBOUT IFSF IBWF B QBSUOFS UP DPOUSJCVUF
CPPLNBSLT BT XFMM�

'JHVSF ��� QSPWJEFT VT XJUI BOPUIFS JOUFSFTUJOH JOTJHIU XJUI SFTQFDU UP PVS QBSUJDJQBOUTۘ
BDBEFNJD CBDLHSPVOE 	IJHI TDIPPM DFSUJॲDBUF
 VOEFSHSBEVBUF EFHSFF BOE HSBEVBUF EFHSFF
�
IFSF
 UIF TQSFBE PG SFBMJTFE MFBSOJOH QPUFOUJBM XJUIJO FBDI CBDLHSPVOE BOE DPOEJUJPO JT
TIPXO� 1BSUJDJQBOUT XJUI BO VOEFSHSBEVBUF EFHSFF TIPX DPOTJTUFOUMZ IJHIFS HBJOT UIBO
QBSUJDJQBOUT XJUI B IJHI TDIPPM DFSUJॲDBUF 	BDSPTT BMM DPOEJUJPOT UIF NFEJBO SFBMJTFE MFBSO�
JOH QPUFOUJBM JT IJHIFS GPS VOEFSHSBEVBUFT
� 4VSQSJTJOHMZ
 QBSUJDJQBOUT XJUI TFMG�SFQPSUFE
HSBEVBUF EFHSFFT EP OPU GPMMPX UIJT USFOE DPOTJTUFOUMZ
 UIFZ QFSGPSN FTQFDJBMMZ QPPSMZ JO
UIF 4& DPOEJUJPO� ঒F QBSUJDJQBOUT XJUIJO UIF $4& DPOEJUJPO TIPX WFSZ TJNJMBS MFBSOJOH
QPUFOUJBM 	NPSF TP UIBO QBSUJDJQBOUT JO PUIFS DPOEJUJPOT

 MJLFMZ EVF UP UIF GBDU UIBU UIF
QBJSJOH PG QBSUJDJQBOUT XBT SBOEPN
 JOTUFBE PG CFJOH CBTFE PO B TIBSFE BDBEFNJD MFWFM�
8F BMTP ॲOE UIBU UIF TQSFBE JO SFBMJTFE MFBSOJOH QPUFOUJBM JT TNBMM
 UIFSF BSF GFX QPTJUJWF
PVUMJFST�

(JWFO UIF DPNQBSBCMZ MPX MFBSOJOH HBJOT JO UIF $4& DPOEJUJPO
 XF FYQMPSFE XIFUIFS
PVS QBSUJDJQBOUT FYQFSJFODFE QBSUJDVMBS EJॴDVMUJFT ॲOEJOH JOGPSNBUJPO EVSJOH UIF UBTL
 B
RVFTUJPO XF JODMVEFE JO UIF QPTU�UFTU�

5BCMF ��� TIPXT UIF SFTVMU PG BO PQFO DBSE�TPSU BQQSPBDI 	IFSF
 XF NFSHFE UIF UXP
TFBSDI�WJEFP DPOEJUJPOT
� UXP PG UIF BVUIPST JOEFQFOEFOUMZ TPSUFE UIF ��� PQFO BOTXFST
TVCNJ਄FE GPS UIJT RVFTUJPO JO UIF JOUP HSPVQT
 EJTDVTTFE EJॱFSFODFT BOE UIFO DSFBUFE B
DPNQPTJUF PG UIF UXP SFTVMUT� 8F GPVOE TFWFO DBUFHPSJFT PG EJॴDVMUJFT� 4VSQSJTJOHMZ
 JO
UIF $4& DPOEJUJPO OFBSMZ IBMG PG UIF QBSUJDJQBOUT 	���
 JOEJDBUFE UP OPU IBWF FODPVOUFSFE
BOZ EJॴDVMUJFT
 B IJHIFS MFWFM PG TBUJTGBDUJPO XJUI PVS TFBSDI TZTUFN UIBO QBSUJDJQBOUT JO
UIF TJOHMF�VTFS TFBSDI DPOEJUJPOT 	XIFSF ��� SFQPSUFE OP JTTVFT
�

*OUFSFTUJOHMZ
 XIJMF JO UIF $4& BOE 7�4&	��
 DPOEJUJPOT
 TFBSDIJOH GPS UIF SJHIU JOGPS�
NBUJPO XBT UIF NPTU P঍FO SFQPSUFE EJॴDVMUZ 	F�H�
 ۛ/P EJ࠼DVMUZ JO OEJOH࠺ JOGPSNBUJPO

IPXFWFS NPTU XFCTJUFT HBWF NPSF PG BO PWFSWJFX BSPVOE QIZTJDBM USFBUNFOU NFUIPET BOE
EJE OPU VTF UFDIOJDBM MBOHVBHF PS VTF UIF UFSNT VTFE JO UIF MFDUVSF�ۜ

 JO UIF 4& DPOEJUJPO

XIFSF QBSUJDJQBOUT OFJUIFS IBE B MFDUVSF WJEFP BT B CBTJT
 OPS B QBSUOFS UP FYDIBOHF JOGPS�
NBUJPO XJUI
 UIJT JTTVF XBT POMZ NFOUJPOFE ��� PG UIF UJNF� ঒VT
 UIF QBSUJDJQBOUT UIBU
BDIJFWFE UIF IJHIFTU MFBSOJOH HBJOT PWFSBMM
 TFMG�SFQPSUFE UIF MBSHFTU EJॴDVMUJFT XJUI UIF
TFBSDI QIBTF�

5BCMF ���� 0WFSWJFX PG QBSUJDJQBOUTۘ TFMG�SFQPSUFE EJॴDVMUJFT�

$BUFHPSZ 4& 7�4&�7�4&�� $4&

/P QSPCMFNT SFQPSUFE ��� ��� ���
5BTL TFUVQ ��� �� ۓ
6ODMFBS GPDVT ��� �� ۓ
4FBSDIJOH ��� ��� ���
4FOTFNBLJOH �� ��� ���
$SFEJCJMJUZ PG TPVSDFT �� ۓ ��
"਄JUVEF �� ۓ ۓ
7JEFP �� TFBSDI ۓ �� ۓ



��� -JNJUBUJPOT

�

���

'JHVSF ���� 3FMBUJPOTIJQ CFUXFFO IJHIFTU BDBEFNJD EFHSFF BOE SFBMJTFE MFBSOJOH QPUFOUJBM� ঒F OVNCFS PG QBSUJD�
JQBOUT SFQSFTFOUFE CZ FBDI CPY JT TIPXO�

��� -JNJUBUJPOT
঒F MJNJUBUJPOT PG UIJT DIBQUFS DBO CF EFTDSJCFE JO UISFF GPMET� 	J
 PVS NFBTVSFNFOUT PG
MFBSOJOH HBJOT� 	JJ
 PVS JOUFSGBDF XBT OPU EFTJHOFE GPS MFBSOJOH� BOE 	JJJ
 XF QBJE DSPXE�
XPSLFST UP DPOEVDU B MFBSOJOH UBTL� 'JSTU
 XF QSPQPTFE B EBUBTFU UIBU
 FWFO UIPVHI JU XBT
JOUFOEFE UP CF WFSZ SFBMJTUJD
 UIF UZQF PG MFBSOJOH UBTL BOE UIF WPDBCVMBSZ XF VTFE XFSF
MJNJUFE� *O QBSUJDVMBS
 XF VTFE HSBEVBUFT JO UIF $PNQVUFS 4DJFODF EFQBSUNFOU UP SBUF UIF
WPDBCVMBSZ EJॴDVMUZ PG HFOFSBM UPQJDT� 8F BDLOPXMFEHF UIBU UIJT DPVME IBWF CJBTFE PVS
WPDBCVMBSZ TFU
 CVU UIJT BMTP MFBWFT TQBDF GPS GVUVSF XPSL� 4FDPOE
 XF BDLOPXMFEHF UIBU
XF EJE OPU EFTJHO PVS JOUFSGBDF GPS MFBSOJOH� $POTFRVFOUMZ
 PVS QBSUJDJQBOUT NBZ IBWF IBE
EJॴDVMUZ VTJOH UIF UBTL GPS MFBSOJOH� -BTUMZ
 XF QBJE DSPXEXPSLFST UP DPOEVDU B MFBSOJOH
UBTL
 XIJDI NBZ OPU CF SFBMJTUJD BT B MFBSOJOH TF਄JOH� 8F BDLOPXMFEHF UIBU MFBSOJOH DBO
CF BॱFDUFE CZ PUIFS GBDUPST TVDI BT FOWJSPONFOU BOE JOUFSFTU� 1BZJOH DSPXEXPSLFST DPVME
IBWF B IJHIFS JNQBDU PO MFBSOJOH DPNQBSFE UP B SFBM DMBTTSPPN TDFOBSJP�

��� $PODMVTJPOT
*T 	JOEJWJEVBM BOE DPMMBCPSBUJWF
 TFBSDI B WJBCMF BMUFSOBUJWF UP JOTUSVDUPS�EFTJHOFE MFBSOJOH 
঒JT JT UIF RVFTUJPO XF TFU PVU UP BOTXFS JO UIJT DIBQUFS� 5P UIJT FOE
 XF DBSFGVMMZ JU�
FSBUFE PWFS BOE EFTJHOFE B DSPXE�TPVSDFE VTFS TUVEZ XJUI ॲWF EJॱFSFOU DPOEJUJPOT UIBU
QJ਄FE JOTUSVDUPS�EFTJHOFE MFBSOJOH 	JO UIF GPSN PG TIPSU IJHI�RVBMJUZ WJEFP MFDUVSF BT DPN�
NPOMZ GPVOE JO POMJOF MFBSOJOH QMBUGPSNT
 BHBJOTU UISFF GPSNT PG TFBSDI� 	J
 TFBSDI�POMZ

	JJ
 TFBSDI BT B TVQQPSU UPPM GPS JOTUSVDUPS�EFTJHOFE MFBSOJOH BOE 	JJJ
 $4&� ��� QBSUJDJ�
QBOUT TQFOU B UPUBM PG ��� IPVST JO PVS FYQFSJNFOU� UIFZ QPTFE ��� RVFSJFT BOE DMJDLFE PO
�
��� EPDVNFOUT� 8F NFBTVSFE UIFJS MFBSOJOH HBJOT JO B WPDBCVMBSZ MFBSOJOH UBTL
 XIJDI

UIPVHI UFTUJOH POMZ MPXFS DPHOJUJWF TLJMM MFWFMT <�>
 QSPWFE UP CF TVॴDJFOUMZ DIBMMFOHJOHۓ
OPU KVTU GPS DSPXE�XPSLFST XJUIPVU B IJHIFS EFHSFF
 CVU BMTP GPS DSPXE�XPSLFST XJUI B
UFSUJBSZ FEVDBUJPO 	'JHVSF ���
�

8F NBEF B OVNCFS PG JNQPSUBOU ॲOEJOHT� 	�
 QBSUJDJQBOUT JO UIF JOTUSVDUPS�EFTJHOFE
MFBSOJOH DPOEJUJPO SFBDIFE VQ UP ��� IJHIFS MFBSOJOH HBJOT 	NFBTVSFE JO ਻ਹਵ
 UIBO QBSUJD�
JQBOUT JO UIF TFBSDI�POMZ DPOEJUJPO� 	�
 JOTUSVDUPS�EFTJHOFE MFBSOJOH TVQQPSUFE CZ TFBSDI



�

��� � $POUSBTUJOH 4FBSDI BT B -FBSOJOH "DUJWJUZ XJUI *OTUSVDUPS�EFTJHOFE -FBSOJOH

JT TVQFSJPS UP JOTUSVDUPS�EFTJHOFE MFBSOJOH BMPOF
 MFBEJOH UP B ��� JODSFBTF JO SFBMJTFE QP�
UFOUJBM MFBSOJOH� BU UIF TBNF UJNF
 UIFTF JODSFBTFT JO MFBSOJOH HBJO EP OPU USBOTMBUF JOUP B
IJHIFS DPOॲEFODF JO UIF TFBSDI QSPDFTT� 	�
 JO PVS TIPSU�UFSN MFBSOJOH UBTL 	BQQSPY� ��
NJOVUFT

 $4& JT OPU DPNQFUJUJWF BT UIF DPMMBCPSBUJWF PWFSIFBE MFBWFT MFTT UJNF GPS UIF
SFUSJFWBM BOE TFOTFNBLJOH TUFQT PG UIF TFBSDI QSPDFTT� UIF MFBSOJOH HBJOT EFDSFBTFE TJHOJG�
JDBOUMZ DPNQBSFE UP UIF WJEFP DPOEJUJPOT� $POTJEFSJOH UIBU XF QJ਄FE WFSZ IJHI�RVBMJUZ
MFDUVSF WJEFPT BHBJOTU TFBSDI
 XF DPOTJEFS UIFTF SFTVMUT BT BO JOEJDBUJPO UIBU TFBSDI DBO CF
B WJBCMF 	UIPVHI XPSTF
 BMUFSOBUJWF UP JOTUSVDUPS EFTJHOFE MFBSOJOH
 FTQFDJBMMZ JO TJUVBUJPOT
XIFSF OP IJHI�RVBMJUZ WJEFP NBUFSJBM JT BWBJMBCMF�

'PMMPXJOH UIFXPSL JO UIJT DIBQUFS
 TFWFSBM TUVEJFT IBWF UBDLMFE B OVNCFS PG MJNJUBUJPOT
PG PVS TUVEZ�

ۡ 8F IBWF SFTUSJDUFE PVSTFMWFT UPNFBTVSJOH MFBSOJOH POMZ BU UIF FOE PG UIF TFBSDI UBTL�
3PZ FU BM� <���> FYUFOEFE UIF XPSL JO UIJT DIBQUFS BOE QSFTFOUFE B VTFS TUVEJFE UP VO�
EFSTUBOE XIFO MFBSOJOH PDDVST EVSJOH B TFBSDI TFTTJPO CZ NFBTVSJOH MFBSOJOH HBJOT
JO SFHVMBS JOUFSWBMT� 3FDBMM UIBU JO UIJT DIBQUFS
 NFBTVSFE MFBSOJOH HBJOT WJB B WPDBC�
VMBSZ MFBSOJOH UBTL� 3PZ FU BM� <���> BOE 3PZ FU BM� <���> DPOTJEFSFE UIF FॱFDUT PG
EJॱFSFOU IJHIMJHIUJOH BOE OPUF�UBLJOH TUSBUFHJFT PO MFBSOJOH�PSJFOUFE TFBSDI UBTLT
BOE NFBTVSFE OPU POMZ CBTFE PO B WPDBCVMBSZ MFBSOJOH UBTL CVU BMTP FTTBZ XSJUJOH
UBTL� " MJOF PG GVUVSF XPSL JT IPX UP DBQUVSF MFBSOJOH HBJOT WJB BVUPNBUFE NFUSJDT�
"MM UIF UISFF XPSLT <���ے���> VTFE BOE FYUFOEFE SearchX QSFTFOUFE JO $IBQUFS ��

ۡ 5P FYQMPSF UIF CFOFॲUT PG JOUFSGBDF FMFNFOUT UIBU TVQQPSU MFBSOJOH
 $¢NBSB FU BM�
<��> JOWFTUJHBUFE BO JOTUSVDUJPOBM TDBॱPMEJOH XJEHFU CZ FYUFOEJOH SearchX
 XIJDI
HVJEFE QBSUJDJQBOUT JO UIFJS MFBSOJOH EVSJOH UIF TFBSDI UBTL� *O JOTUSVDUJPOBM TDBG�
GPMEJOH JOTUSVDUPS PS UFBDIFS UFBDIFT MFBSOFST UISPVHI WBSJPVT NFBOT GPS UIFN UP
BDIJFWF UIFJS MFBSOJOH HPBMT� )FSF UIF TZTUFN BDUFE BT UIF JOTUSVDUPS BOE QSPWJEFE B
XJEHFU UP HVJEF UIF MFBSOJOH PG VTFST EVSJOH UIF TFTTJPO� ঒FZ GPVOE UIBU TDBॱPMEJOH
NFUIPET EJE OPU TJHOJॲDBOUMZ JNQSPWF MFBSOJOH HBJO
 CVU UIFZ JNQBDUFE TFBSDI CF�
IBWJPVS DPOTJEFSBCMZ� "O PQFO RVFTUJPO UIBU TUJMM SFNBJOT JT XIFUIFS NPSF DPNQMFY
JOUFSGBDF FMFNFOUT DBO CF਄FS TVQQPSU UBTLT XJUI JODSFBTFE DPHOJUJWF TLJMM MFWFMT�

ۡ *O PVS TUVEZ
 XF EFTJHOFE UIF FYQFSJNFOU UP CF DPNQMFUFE CZ DSPXEXPSLFST
 XIJDI
OBUVSBMMZ SFTUSJDUFE UIF QPTTJCMF UBTL EVSBUJPO� 4ZFE BOE $PMMJOT�঒PNQTPO <���>
MPPL BU UIF MPOH�UFSN MFBSOJOH SFUFOUJPO CZ DPOEVDUJOH MPOHJUVEJOBM TUVEZ BOE FWBM�
VBUJOH MFBSOJOH HBJOT XJUI B SFQFBUFE WPDBCVMBSZ UBTL QFSGPSNFE OJOF NPOUIT MBUFS�
"OPUIFS MJOF PG GVUVSF XPSL JT UP DPOUJOVF FYQMPSJOH B NPSF MPOHJUVEJOBM TFUVQ� 'PS
JOTUBODF
 XJUI .00$ MFBSOFST XPVME FOBCMF UP DPOEVDU B MBSHF�TDBMF TUVEZ XJUI B
NPSF TJHOJॲDBOU OVNCFS PG DPOEJUJPOT�

ۡ .BOZ PUIFS GBDUPST DPVME JNQBDU UIF PWFSIFBE PG DPMMBCPSBUJPO JO UIF TFBSDI GPS
MFBSOJOH UPHFUIFS� 'PS JOTUBODF
 9V FU BM� <���> JOWFTUJHBUFE IPX EFNPHSBQIJDT BOE
USBJUT PG VTFST DPVME JOॳVFODF UIF VTFS LOPXMFEHF HBJOT JO B DPMMBCPSBUJWF TF਄JOH� *O
QBSUJDVMBS
 UIFZ GPDVTFE PO QB਄FSOT UIBU BJEFE DPMMBCPSBUJWF MFBSOJOH
 TVDI BT DPN�
NVOJDBUJPO BOE EJWJTJPO PG MBCPVS� )PXFWFS
 B TJNJMBS MJNJUBUJPO PG UIFJS XPSL BOE
PVS XPSL JT UIBU UIFZ POMZ DPOEVDUFE UIF DPMMBCPSBUJWF TF਄JOH JO QBJST� ঒FSFGPSF

UIFSF JT SPPN GPS SFTFBSDI JO UIF EJSFDUJPO PG $4& GPS MFBSOJOH�



�

���

�
&YQMPSJOH $PMMBCPSBUJWF /BWJHBUJPO

4VQQPSU JO $PMMBCPSBUJWF 1SPEVDU
4FBSDI

*O UIJT DIBQUFS
 XF JOWFTUJHBUF UIF CFOF࠺UT PG DPMMBCPSBUJWF TIPQQJOH�PSJFOUFE TFBSDI TZTUFNT�
*O QBSUJDVMBS
 XF BJN UP FYBNJOF UIF CFOF࠺UT PG FOBCMJOH BOE JODSFBTJOH TFOTF PG DP�QSFTFODF
JO DPMMBCPSBUJWF POMJOF TIPQQJOH BOE IPX JU DBO JNQSPWF HSPVQ DPPSEJOBUJPO EVSJOH UIF EF�
DJTJPO NBLJOH QSPDFTT PG QVSDIBTJOH B DPNNPO QSPEVDU� *O QBSUJDVMBS
 XF BJN UP BOBMZTF
UIF WF࠺ TUBHFT PG HSPVQ EFDJTJPO NBLJOH QSPDFTT� 	J
 SFDPHOJTF B DPMMBCPSBUJWF TIPQQJOH OFFE
JO B HSPVQ� 	JJ
 TFBSDI BOE DPMMFDU QSPEVDUT GSPN UIF POMJOF DBUBMPHVF VTJOH B $4& TZTUFN�
	JJJ
 FWBMVBUF UIF DPMMFDUFE QSPEVDUT� 	JW
 NBLF B QVSDIBTF EFDJTJPO� BOE 	W
 QPTU�FWBMVBUF B
QVSDIBTF EFDJTJPO� 0OF DPODSFUF NBOOFS UP JODSFBTF UIF TFOTF PG DP�QSFTFODF JT DPMMBCPSBUJWF
OBWJHBUJPO� $PMMBCPSBUJWF OBWJHBUJPO JT UIF QSPDFTT PG BMMPXJOH B HSPVQ UP OBWJHBUF BOE TIBSF
JOGPSNBUJPO WJB BO JOUFSNFEJBUF JOUFSGBDF� *O PVS XPSL
 XF JOWFTUJHBUF UP XIBU FYUFOU B HSPVQ
PG DPMMBCPSBUJOH VTFST EJ࠹FS JO UIFJS TFBSDI BOE EFDJTJPO NBLJOH CFIBWJPVS XIFO GBDFE XJUI
FJUIFS TFQBSBUF PS TIBSFE OBWJHBUJPO GFBUVSFT 	UIF MB࡚FS CFJOH B TQFDJ࠺D UZQF PG DPMMBCPSBUJWF
OBWJHBUJPO
� 5P UIJT FOE
 XF DPOEVDUFE B VTFS TUVEZ XJUI �� HSPVQT HJWFO B DPMMBCPSBUJWF
TIPQQJOH UBTL VTJOH FJUIFS TFQBSBUF PS TIBSFE OBWJHBUJPO� 8F OE࠺ UIBU TIBSFE OBWJHBUJPO
QBSUJDJQBOUT XFSF NPSF F࠹FDUJWF JO UIFJS TFBSDI TQBDF FYQMPSBUJPO
 BOE OBWJHBUJPO TVQQPSU EJE
OPU TJHOJ࠺DBOUMZ JNQBDU UIF QVSDIBTF BOE QPTU�QVSDIBTF EFDJTJPO NBLJOH TUBHFT� *NQPSUBOUMZ

UIJT JT UIF STU࠺ XPSL UP TIFE MJHIU PO UIF JNQBDU PG OBWJHBUJPO TVQQPSU JO DPMMBCPSBUJWF TFBSDI
PO UIF WF࠺ TUBHFT PG B HSPVQ EFDJTJPO NBLJOH QSPDFTT
 XJUI TVCTUBOUJBM EFTJHO JNQMJDBUJPOT GPS
DPMMBCPSBUJWF TIPQQJOH�PSJFOUFE TFBSDI TZTUFNT� F࡞ DPOUSJCVUJPOT PG UIJT DIBQUFS IBWF CFFO
QVCMJTIFE JO <��>�



�

��� � &YQMPSJOH $PMMBCPSBUJWF /BWJHBUJPO 4VQQPSU JO $PMMBCPSBUJWF 1SPEVDU 4FBSDI

��� *OUSPEVDUJPO
3FDFOUMZ XF IBWF XJUOFTTFE UIF FNFSHFODF PG POMJOF DPMMBCPSBUJWF UPPMT 	F�H�
 (PPHMF %PDT

4MBDL
 ;PPN
 FUD�
 UIBU DBO BTTJTU B HSPVQ PG VTFST JO TIBSJOH BOE DPOTUSVDUJOH LOPXMFEHF

DPNNVOJDBUJOH XJUI FBDI PUIFS
 BOE DPPSEJOBUJOH UIFJS XPSL� *O UIF F�DPNNFSDF EP�
NBJO
 POMJOF SFUBJMFST IBWF CFHVO FYQMPSJOH DPMMBCPSBUJWF POMJOF TIPQQJOH UPPMT UP QSPWJEF
B HSPVQ PG DVTUPNFST BO FYQFSJFODF DMPTFS UP QIZTJDBM TIPQQJOH JO UIF SFBM�XPSMEۓBOE DPO�
TFRVFOUMZ JNQSPWF FOHBHFNFOU XJUI UIF SFUBJM XFCTJUF� 'PS JOTUBODF
 "NB[POy PॱFST JUT
DVTUPNFST UIF BCJMJUZ UP DSFBUF DPMMBCPSBUJWF XJTI MJTUT BOE DIBU PO JUT XFCTJUF� JO BEEJUJPO

IPVTFIPMET DBO DPOEVDU WPJDF TFBSDI BOE TIPQ UPHFUIFS VTJOH UIF Alexa WPJDF BTTJTUBOU�
*O BEEJUJPO
 UIF $07*%��� QBOEFNJD IBT QSPNQUFE B SBQJE DIBOHF JO IPX DVTUPNFST TIPQ�
4RVBEEFEr IBT MBVODIFE UIF 4IPQQJOHڡ 1BSUZڢ CSPXTFS FYUFOTJPO UIBU BMMPXT VTFST UP TIPQ
WJSUVBMMZ UPHFUIFS XJUI GSJFOET PO GBTIJPO SFUBJMFS XFCTJUFT� #Z FOBCMJOH TPDJBM FOHBHF�
NFOU CFUXFFO DPMMBCPSBUPST PO UIFJS XFCTJUF
 SFUBJMFST NBZ PCTFSWF CVTJOFTT BEWBOUBHFT
TVDI BT JODSFBTJOH UJNF PO TJUF
 QSPEVDU WJFXT
 BOE JOUFOUJPO UP SFUVSO <��
 ��>�

4QFDJॲDBMMZ
 JO B DPMMBCPSBUJWF POMJOF TIPQQJOH FYQFSJFODF
 B HSPVQ PG VTFST UZQJDBMMZ HP
UISPVHI ॲWF TUBHFT PG HSPVQ EFDJTJPO�NBLJOH <��
 ��>� 'JSTU
 UIF HSPVQ OFFET UP SFDPHOJTF
B DPMMBCPSBUJWF TIPQQJOH OFFE
 XIJDI DBO JODMVEF POF PS NPSF QFPQMF BEWJTJOH BOPUIFS
NFNCFS PO B QSPEVDU UP CVZ PS UIF XIPMF HSPVQ CVZJOH B QSPEVDU UPHFUIFS� 4UBHF UXP
DPOTJTUT PG TFBSDIJOH BOE DPMMFDUJOH QSPEVDUT UIBU BSF UIFO FWBMVBUFE JO UIF UIJSE TUBHF� ঒F
ॲSTU UISFF TUBHFT DBO CF DPNQMFY BT DVTUPNFST OFFE UP QSPDFTT B WBSJFUZ PG TPVSDFT PG JOGPS�
NBUJPO TVDI BT DVTUPNFS�HFOFSBUFE JOGPSNBUJPO BOE TFMMFS JOGPSNBUJPO BOE F�DPNNFSDF
XFCTJUFT OFFE UP SFUSJFWF GSPN UIFTF TPVSDFT <���>� *O UIF GPVSUI TUBHF
 B QVSDIBTF EFDJTJPO
JT NBEF
 BOE MBTUMZ
 JO TUBHF ॲWF
 UIF HSPVQ FWBMVBUFT UIFJS QFSDFJWFE TBUJTGBDUJPO XJUI UIFJS
QVSDIBTF EFDJTJPO� #FTJEFT UIFTF TUBHFT
 QIBTFT PG EJTDVTTJPO PDDVS JO BMM PG UIF TUBHFT BOE
TFSWF BT B NPNFOU PG SFHBJOJOH HSPVQ DPPSEJOBUJPO� " OVNCFS PG SFTFBSDIFST IBWF JOWFT�
UJHBUFE IPX EJॱFSFOU DPMMBCPSBUJWF GFBUVSFT DBO TVQQPSU PS IJOEFS HSPVQT XIFO XPSLJOH
UISPVHI B DPMMBCPSBUJWF TIPQQJOH UBTL <��
 ��
 ���
 ���
 ���>�

" OVNCFS PG DPMMBCPSBUJWF TIPQQJOH TZTUFNT IBWF CFFO EFWFMPQFE <��
 ���
 ���
 ���> JO
PSEFS UP TVQQPSU B HSPVQ PG VTFST UP TFBSDI UPHFUIFS GPS QSPEVDUT
 FYQMPSF QSPEVDU SFDPN�
NFOEBUJPOT
 BOE NBLF B QVSDIBTF EFDJTJPO� ঒FTF TZTUFNT IBWF CFFO TUVEJFE XJUI WBSJPVT
BQQSPBDIFT TVDI BT QSPEVDU EJTQMBZ GPSNBU
 SFDPNNFOEBUJPO BHFOU
 BOE DIB਄JOH UPPM <��>

UP FOIBODF SFNPUFs DVTUPNFSTۘ TFOTF PG DP�QSFTFODF
 JNQSPWF TIBSFE VOEFSTUBOEJOH
 SF�
EVDF DPOॳJDU SFTPMVUJPO
 BOE JODSFBTF JOUFOUJPO UP SFUVSO UP UIF SFUBJM XFCTJUF� *O QBSUJDVMBS

FOBCMJOH BOE JODSFBTJOH B TFOTF PG DP�QSFTFODF IBT CFFO TIPXO UP CF BO FTTFOUJBM BTQFDU JO
DPMMBCPSBUJWF TIPQQJOH BT JU DBO JNQSPWF HSPVQ DPPSEJOBUJPO EVSJOH UIF EFDJTJPO�NBLJOH
QSPDFTT <���>� *ODSFBTJOH BXBSFOFTT IBT CFFO GPVOE UP JNQSPWF UIF TFOTF PG DP�QSFTFODF
PG DPMMBCPSBUPST BOE DPOTFRVFOUMZ UP CFOFॲU UIF DPMMBCPSBUJPO <���>� 0OF DPODSFUF NBOOFS
UP JODSFBTF UIF TFOTF PG DP�QSFTFODF JT UISPVHI DPMMBCPSBUJWF OBWJHBUJPO�

$PMMBCPSBUJWF OBWJHBUJPO JT UIF QSPDFTT PG BMMPXJOH HSPVQT UP OBWJHBUF BOE TIBSF JO�
GPSNBUJPO WJB BO JOUFSNFEJBUF JOUFSGBDF <���>� %JॱFSFOU UZQFT PG DPMMBCPSBUJWF OBWJHBUJPO
FYJTU
 TVDI BT TQMJU TDSFFO <���> BOE TIBSFE OBWJHBUJPO <���>� *O UIF MJUFSBUVSF
 UIFSF BSF OV�
NFSPVT FYBNQMFT PG TZTUFNT UIBU QSPWJEF TVDI GVODUJPOBMJUZ <��
 ���
 ���>� $PMMBCPSBUJWF

yhttps://www.amazon.com/hz/wishlist/intro ۓ BMM 63-T MBTU BDDFTTFE .BZ ��ӈɰ
 �����
rhttps://www.squadded.co/
s$VTUPNFST UIBU BSF TZODISPOPVTMZ SFNPUFMZ MPDBUFE PO EJॱFSFOU EFWJDFT

https://www.amazon.com/hz/wishlist/intro
https://www.squadded.co/
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TIPQQJOH TZTUFNT P঍FO TVQQPSU VTFST XIFO OBWJHBUJOH BO F�DPNNFSDF TJUF CZ TIBSJOH
B CSPXTFSۘT TFTTJPO
 XIJDI DBO NBLF NFNCFST JO B HSPVQ BXBSF PG UIF MPDBUJPO PG FBDI
PUIFSۓPS PCTFSWF BOPUIFS NFNCFSۘT TIPQQJOH TFTTJPO <���>� $PMMBCPSBUJWF TFBSDI 	$4&

TZTUFNT IBWF BMTP CFFO EFWFMPQFE XJUI OBWJHBUJPO GFBUVSFT JO NJOE UP JNQSPWF UIF BXBSF�
OFTT PG NFNCFST
 UIFJS DPPSEJOBUJPO
 BOE UIF TIBSJOH PG LOPXMFEHF <���>�

"MUIPVHI $4& TZTUFNT BSF OPU P঍FO DPOOFDUFE UP DPMMBCPSBUJWF TIPQQJOH TZTUFNT JO
UIF MJUFSBUVSF
 CPUI LJOET PG TZTUFNT QSPWJEF TJNJMBS GVODUJPOBMJUZ UP BJE JO B DPMMBCPSB�
UJWF TDFOBSJP܀� 4QFDJॲDBMMZ
 OBWJHBUJPO TVQQPSU GFBUVSFT EFUFSNJOF IPX B VTFS FNQMPZT
B $4& TZTUFN UPHFUIFS XJUI PUIFS VTFST� 'PS JOTUBODF
 JO B TFQBSBUF OBWJHBUJPO GFBUVSFT܁
TFUVQ 	XIJDI XF SFGFS UP BT SepNav

 VTFST DPOEVDU UIFJS PXO TFBSDIFT BOE DBO BDU JOEF�
QFOEFOUMZ PG PUIFS VTFST� *O DPOUSBTU
 JO B TIBSFE OBWJHBUJPO GFBUVSFT TFUVQ 	XIJDI XF
SFGFS UP BT SharedNav

 BOZ BDUJPO UBLFO CZ B VTFS TVDI BT TVCNJ਄JOH B RVFSZ PS DMJDLJOH
PO B SFTVMU NBZ DIBOHF UIF JOUFSGBDF PUIFS NFNCFST PG UIF DPMMBCPSBUJOH HSPVQ DVSSFOUMZ
TFF� 8IJMF OPU DPNNPO
 TIBSFE OBWJHBUJPO GFBUVSFT IBWF CFFO TIPXO UP SFEVDF DPOॳJDUT
CFUXFFO HSPVQ NFNCFST BOE NBLF VTFST NPSF FॱFDUJWF JO UIFJS EJTDVTTJPO <���>� )PX�
FWFS
 QSFWJPVT XPSLT EJE OPU GPDVT PO VOEFSTUBOEJOH UIF EJॱFSFODFT JO HSPVQ CFIBWJPVS
PG OBWJHBUJPO TVQQPSU GFBUVSFT UIBU DBO JOॳVFODF UIF FOUJSF HSPVQ EFDJTJPO NBLJOH QSP�
DFTT <��
 ���
 ���
 ���>�

*O UIJT DIBQUFS
 XF JOWFTUJHBUF IPX UIF EJॱFSFOU TUBHFT PG HSPVQ EFDJTJPO NBLJOH BSF
JNQBDUFE CZ UIF UZQF PG OBWJHBUJPO TVQQPSU 	SepNav WT� SharedNav
 JO B DPMMBCPSBUJWF QSPE�
VDU TFBSDI UBTL� 5P UIJT FOE
 XF EFTJHOFE B DPMMBCPSBUJWF TIPQQJOH TZTUFN UIBU DPOTJTUT PG
B $4& TZTUFN
 XJUI B QSPEVDU DBUBMPHVF BT BO VOEFSMZJOH DPSQVT� 6TFS JOUFSGBDF GFBUVSFT
UIBU VTFST IBWF DPNF UP FYQFDU GSPN POMJOF TIPQQJOH TJUFT 	TVDI BT GBDFUFE TFBSDI
 XFSF
JODMVEFE� ঒SPVHI B VTFS TUVEZ XJUI ਷ � �� QBSUJDJQBOUT
 XF QFSGPSN B DPNQSFIFOTJWF
BOBMZTJT PG UIF FॱFDU PG UIF OBWJHBUJPOBM NFDIBOJTNT EVSJOH UIF HSPVQ EFDJTJPO NBLJOH
QSPDFTT UP BOTXFS UIF GPMMPXJOH SFTFBSDI RVFTUJPO 	32�
� )PX BOE XIFO EP OBWJHBUJPOBM
NFDIBOJTNT JNQBDU UIF HSPVQ EFDJTJPONBLJOH QSPDFTT JO DPMMBCPSBUJWF POMJOF TIPQQJOH UBTLT 
8F ॲOE UIBU SharedNav QBSUJDJQBOUT XFSF NPSF FॱFDUJWF JO UIFJS TFBSDI TQBDF FYQMPSBUJPO

BOE XF ॲOE OP TJHOJॲDBOU JNQBDU PG OBWJHBUJPO NFDIBOJTNT PO UIF QVSDIBTJOH EFDJTJPOT
BOE QPTU�QVSDIBTF EFDJTJPO FWBMVBUJPO TUBHFT PG QBSUJDJQBOUT�

঒F NBJO ॲOEJOHT PG UIJT DIBQUFS BSF�

ۡ 8F ॲOE UIBU HSPVQT JO UIF TIBSFE OBWJHBUJPO XFSF NPSF FॱFDUJWF JO UIFJS TFBSDI
TQBDF FYQMPSBUJPO�

ۡ 8F ॲOE UIBU TIBSFE OBWJHBUJPO DBVTFT MFTT VTBHF PG UZQJDBM $4& GFBUVSFT�

ۡ *NQPSUBOUMZ
 XF EP OPU ॲOE B TJHOJॲDBOU JNQBDU PG TIBSFE OBWJHBUJPO PO UIF QVS�
DIBTF EFDJTJPO BOE QPTU�QVSDIBTF EFDJTJPO QFSDFJWFE TBUJTGBDUJPO�

��� 3FMBUFE 8PSL
*O $IBQUFS � XF IBWF QSPWJEFE EFUBJMT JO $4& JO HFOFSBM
 JO UIJT TFDUJPO
 XF MPPL DMPTFMZ
BU DPMMBCPSBUJWF OBWJHBUJPO
 DPMMBCPSBUJWF TIPQQJOH
 BOE HSPVQ EFDJTJPO NBLJOH�

FSFPO(܀ XF SFGFS UP CPUI UZQFT PG TZTUFNT BT $4& TZTUFNT�
FBUVSFT'܁ UIBU EP OPU JOUFSGFSF XJUI VTFS OBWJHBUJPO
 TVDI BT UIF NPVTF MPDBUJPO PG PUIFS QBSUJDJQBOUT
 PS XJEHFU
EJTQMBZJOH PUIFS QBSUJDJQBOUT SFDFOU RVFSJFT�



�
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����� $PMMBCPSBUJWF /BWJHBUJPO
$PMMBCPSBUJWF OBWJHBUJPO JT B GFBUVSF UIBU EFUFSNJOFT IPX VTFST OBWJHBUF UIF GVODUJPOBM�
JUJFT PG B DPMMBCPSBUJWF TZTUFN� $PMMBCPSBUJWF CSPXTFST BSF POF UZQF PG TZTUFN UIBU DBO
UZQJDBMMZ TVQQPSU TZODISPOPVT DPMMBCPSBUJPO WJB ZPLFE WJFXT
 XIFSF B VTFSۘT JOUFSBDUJPOT
DBVTFT UIF CSPXTFST PG PUIFS HSPVQNFNCFST UP FYFDVUF UIF TBNF JOUFSBDUJPO BVUPNBUJDBMMZ�
'PS JOTUBODF
 SFDFOU UFDIOPMPHJFT TVDI BT TogetherJS܂ QSPWJEF XFC BQQMJDBUJPO EFWFMPQFST
XJUI UIF BCJMJUZ UP MFU VTFST JOJUJBUF B TIBSFE TFTTJPO PO UIFJS XFCTJUFۓBMPOHTJEF DIBU DBQB�
CJMJUJFT 	UISPVHI UFYU PS WJEFP�BVEJP
� 4DSFFO TIBSJOH TPMVUJPOT BMTP TVQQPSU DPMMBCPSBUJWF
OBWJHBUJPO� )PXFWFS
 VTFST JOWPMWFE DBO POMZ TIBSF UIFJS TDSFFOTۓPUIFST IBWF OP BCJMJUZ
UP DPMMBCPSBUJWFMZ DPOUSPM XIBU JT IBQQFOJOH <���>�

*O UIF DPOUFYU PG $4&
 DPMMBCPSBUJWF CSPXTFST BOE TDSFFO TIBSJOH TPMVUJPOT DBO TVQ�
QPSU B HSPVQ DPMMBCPSBUJWFMZ TFBSDIJOH� )PXFWFS
 UIFTF CSPXTFS TPMVUJPOT EP OPU DPOUBJO
TFBSDI�TQFDJॲD GFBUVSFT� *O DPOUSBTU
 CoSearch <�> XBT JNQMFNFOUFE UP QSPWJEF NVMUJ�
EFWJDF DPMMBCPSBUJWF OBWJHBUJPO UP TVQQPSU DP�MPDBUFE܃ $4& BOE HJWJOH FBDI VTFS B NP�
CJMF EFWJDF
 DFOUSBMJTFE CZ B EFTLUPQ DPNQVUFS� 4JNJMBSMZ
 WebSurface <���> BOE We-
Search <���> QSPWJEF DP�MPDBUFE VTFST B DPNNPO EJTQMBZ UIBU VTFST DBO OBWJHBUF JO UIFJS
$4& TFTTJPOT�

঒F MJUFSBUVSF BMTP QSPWJEFT FYBNQMFT PG SFNPUF DPMMBCPSBUJWF OBWJHBUJPO UP TVQQPSU
$4&� SearchTogether JT BO FYBNQMF PG B TZTUFN XIFSF VTFST DBO TQMJU UIFJS TFBSDI SFTVMUT
CZ PQFOJOH UIFN JO B OFX CSPXTFS UBC
 BOE TIBSJOH UIJT XJUI PUIFST� ঒JT JT LOPXO BT
TFQBSBUF PS JOEFQFOEFOU OBWJHBUJPO
 XIFSF VTFST JO B DPMMBCPSBUJWF HSPVQ VTF BWBJMBCMF DPM�
MBCPSBUJWF GFBUVSFT JOEFQFOEFOU PG POF BOPUIFS� ঒JT BQQSPBDI IBT CFFO XJEFMZ VTFE CZ
SFTFBSDIFST JO UIF BSFB <���
 ���
 ���>� *O DPOUSBTU
 TIBSFE OBWJHBUJPO NJNJDT DPMMBCPSB�
UJWF CSPXTJOH GFBUVSFT
 XIFSF VTFST DBO TFF 	JO SFBM�UJNF
 UIF JOUFSBDUJPOT UIBU PUIFS VTFST
NBLF
 TVDI BT NPVTF DMJDLT
 TDSPMMT
 PS JTTVFE RVFSJFT <��
 ���
 ���
 ���>� )PXFWFS
 TIBSFE
OBWJHBUJPO GFBUVSFT NBZ JOUSPEVDF DPNQFUJUJPO JO B਄FOUJPO BOE SFTPVSDFT
 QPUFOUJBMMZ EJT�
USBDUJOHNFNCFST GSPN UIF JOUFSBDUJPOT PG PUIFST
 BOENBZ ڞHIU࠺ڝ GPS UIF DPOUSPM PG UIF UBTL
PS DPOWFSTBUJPO <��>� ঒JT DBO IBWF B OFHBUJWF FॱFDU PO HSPVQ DPPSEJOBUJPO BOE SFRVJSF BE�
EJUJPOBM FॱPSU JO DPOॳJDU SFTPMVUJPO <���>� 5P PWFSDPNF UIJT QPUFOUJBM TJEF FॱFDU PG TIBSFE
OBWJHBUJPO
 <���> JOUSPEVDFE BOPUIFS GPSN PG DPMMBCPSBUJWF OBWJHBUJPO TVQQPSU DBMMFE TQMJU
TDSFFO OBWJHBUJPO� )FSF
 EZBET 	QBJST
 DBO TFF UIF OBWJHBUJPO PG UIFJS QBSUOFS JO SFBM UJNF�
঒SPVHI B VTFS TUVEZ
 UIF BVUIPST GPVOE UIBU TIBSFE OBWJHBUJPO CFTU JNQSPWFT OBWJHBUJPO
JO UFSNT PG BMJHONFOUT PG XIBU DPMMBCPSBUPST DPNNVOJDBUFE
 BOE XIBU UIFZ XFSF TFFJOH
	WJB BO FZF�USBDLFS

 CVU TQMJU TDSFFO OBWJHBUJPO FODPVSBHFT NPSF EJWFSTF TFBSDIFT 	J�F�
 B
CF਄FS FYQMPSBUJPO PG UIF TFBSDI TQBDF
� 0VS XPSL CVJMET PO <���
 ���>� 4QFDJॲDBMMZ
 XF
FYUFOEFE SearchX UP TVQQPSU TIBSFE OBWJHBUJPO BOE UP TVQQPSU B DPMMBCPSBUJWF TIPQQJOH
FYQFSJFODF� *O DPOUSBTU UP <���
 ���>
 XF SFTUSJDU TIBSFE OBWJHBUJPO UP UIF 4&31 POMZ� 8F
BSHVF UIBU UIJT MJNJUFE BQQSPBDI SFEVDFT UIF MJLFMJIPPE PG VTFS DPOGVTJPO
 BOE XJMM SFEVDF
UIF DPHOJUJWF MPBE PG VTJOH UIF JOUFSGBDF�

/https://togetherjs.com܂
0OF܃ $4& TZTUFN EFTJHO EJNFOTJPO JT MPDBUJPO <��>� SFNPUF DPMMBCPSBUJPONFBOT UIBU VTFST BSF OPU DP�MPDBUFE
 BOE
UIVT UIFJS DPPSEJOBUJPO SFRVJSFT B NFBOT PG DPNNVOJDBUJPO TVDI BT UFYU DIBU PS WJEFP�WPJDF DIBU� *O DPOUSBTU

DP�MPDBUFE DPMMBCPSBUJPO NFBOT UIBU VTFST BSF QIZTJDBMMZ JO UIF TBNF TQBDF�

https://togetherjs.com/
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����� $PMMBCPSBUJWF 4IPQQJOH
.PSSJT <���> PCTFSWFE UIBU ����� PG UIF QBSUJDJQBOUT JO UIFJS ���� TVSWFZ PO DPMMBCPSB�
UJWF XFC TFBSDI IBE DPMMBCPSBUJWF TIPQQJOH OFFET� *O UIF NFBOUJNF
 UFDI TUBSU�VQT IBWF
JODPSQPSBUFE TPDJBM QSFTFODF JO UIFJS POMJOF QMBUGPSN �܄ "MUIPVHI POMJOF TIPQQJOH NBZ
OPU BMXBZT JOWPMWF TFBSDI FQJTPEFT
 TFBSDIJOH JT BO JNQPSUBOU QBSU PG UIF TIPQQJOH KPVS�
OFZ
 BOE GBDJMJUBUJOH B CF਄FS TFBSDI FYQFSJFODF DBO JNQBDU DVTUPNFS FYQFSJFODF <���>� "
GFX XPSLT JO DPMMBCPSBUJWF TIPQQJOH JOWFTUJHBUFE UIF EFTJHO BOE FWBMVBUJPO PG DPMMBCPSB�
UJWF GFBUVSFT UIBU DBO JNQSPWF B DPMMBCPSBUPSۘT FYQFSJFODF PG DP�QSFTFODF BOE DPNNVOJDB�
UJPO <��
 ���
 ���
 ���
 ���>� $P�QSFTFODF TVQQPSU USJFT UP JODSFBTF DPMMBCPSBUPST BXBSFOFTT
PG FBDI PUIFS JO PSEFS UP JNQSPWF UIF TPDJBM QSFTFODF XIJMF TIPQQJOH UPHFUIFS� ঒JT IBT
CFFO BDIJFWFE CZ EFWFMPQJOH TZTUFN EFTJHO DPNQPOFOUT XJUI DPMMBCPSBUJWF OBWJHBUJPO
TVQQPSU <���
 ���
 ���> BOE FNCPEJNFOU <��>� $PNNVOJDBUJPO TVQQPSU PS NFEJB SJDIOFTT
IBT CFFO TUVEJFE BT B DPNQPOFOU UP TVQQPSU DP�QSFTFODF
 CVU BMTP UP TVQQPSU DPPSEJOB�
UJPO <���
 ���>�

"MUIPVHI NBOZ PG UIF TUVEJFT EFTDSJCFE BCPWF EJTDVTTFE IPX DP�QSFTFODF TVQQPSU
DBO FOIBODF DPMMBCPSBUJWF TIPQQJOH FYQFSJFODFT
 OPOF IBWF JOWFTUJHBUFE IPX TFBSDIJOH
JNQBDUT UIF DPMMBCPSBUJWF TIPQQJOH FYQFSJFODF� 5P CSJEHF UIJT HBQ
 <��> EFWFMPQFE Shop-
WithMe!
 B DPMMBCPSBUJWF TIPQQJOH BOE TFBSDIJOH TZTUFN
 BOE DPOEVDUFE B VTFS TUVEZ UP
JOWFTUJHBUF XIFUIFS $4& UPPMT DBO TVQQPSU DPMMBCPSBUJWF TIPQQJOH� ঒FZ GPVOE UIBU $4&
JNQSPWFT JOGPSNBUJPO TIBSJOH BNPOH HSPVQ NFNCFST DPMMBCPSBUJWFMZ TIPQQJOH GPS FYQF�
SJFODF HPPET� 0VS PXO XPSL GPMMPXT UIJT MJOF PG JORVJSZ� )PXFWFS
 XF BJN UP JOWFTUJHBUF
IPX DPMMBCPSBUJWF OBWJHBUJPO TVQQPSU DBO JNQBDU VTFST JO UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT

XIJDI BMTP JODMVEFT TFBSDIJOH UPHFUIFS BT POF PG UIF TUBHFT JO UIF QSPDFTT�

����� (SPVQ %FDJTJPO .BLJOH
*O UIF F�DPNNFSDF FOWJSPONFOU
 EFDJTJPO NBLJOH IBT CFFO FYUFOTJWFMZ TUVEJFEۓGPDVTJOH
PO IPX EFDJTJPO BJET DBO JNQSPWF UIF EFDJTJPO NBLJOH QSPDFTT PG DVTUPNFST <��>� ,JN
BOE 4SJWBTUBWB <��> EFTDSJCFE JO HFOFSBM UIF DVTUPNFSۘT EFDJTJPO NBLJOH QSPDFTT JO F�
DPNNFSDF
 BOE FYBNJOFE IPX TPDJBM JOॳVFODF BॱFDUT FBDI EFDJTJPONBLJOH QSPDFTT TUBHFT�
঒FZ BSHVFE UIBU EVSJOH B TIPQQJOH FQJTPEF
 B DVTUPNFS UZQJDBMMZ HPFT PWFS WF࠺ TUBHFT PG
UIF QVSDIBTJOH EFDJTJPO NBLJOH QSPDFTT� 4UBHF �� SFDPHOJTF UIFJS JOGPSNBUJPO OFFE 	F�H�

EFॲOJOH QSPEVDU SFRVJSFNFOUT TVDI BT QSJDF
 DPMPVS
 TJ[F
� 4UBHF �� DPOEVDU FYQMPSBUPSZ
TFBSDIFT PG UIF QSPEVDU DBUBMPHVF BOE DPMMFDU UIF DBOEJEBUF QSPEVDUT� 4UBHF �� FWBMVBUF
BOE DPNQBSF UIF DBOEJEBUF QSPEVDUT� 4UBHF �� NBLF B QVSDIBTF EFDJTJPO� 4UBHF �� FWBMV�
BUF UIFJS QPTU�QVSDIBTF EFDJTJPO�

*O BEEJUJPO
 DPNNVOJDBUJPO IBT CFFO GPVOE UP QMBZ B LFZ SPMF JO HSPVQ EFDJTJPONBLJOH�
/BLBNVSB FU BM� <���> BMTP JOWFTUJHBUFE HSPVQ EFDJTJPO NBLJOH JO $4& JO B SFTUBVSBOU
CPPLJOH UBTL� #BTFE PO UIF DPOEVDUFE VTFS TUVEZ XJUI �� QBSUJDJQBOUT
 UIFZ GPVOE UIBU
DPNNVOJDBUJPO IBQQFOT EVSJOH UIF FOUJSF EFDJTJPO NBLJOH UBTLۓXJUI B MFBOJOH UP NPSF
DPNNVOJDBUJPO BU UIF CFHJOOJOH BOE UIF FOE PG UIF UBTL� (JWFO UIBU WFSZ GFXXPSLT JO $4&
SFTFBSDI TUVEJFE UIF JNQBDU PG $4& UPPMT PO EFDJTJPO NBLJOH <��>
 XF XBOU UP VOEFSTUBOE
XIBU JNQBDU $4& GFBUVSFT TVDI BT OBWJHBUJPO TVQQPSU IBWF PO HSPVQ EFDJTJPO NBLJOH JO
DPMMBCPSBUJWF TIPQQJOH�

I਄QT���XXX�FDPNNFSDFUJNFT�DPN�TUPSZ�������IUNM܄
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��� &YQFSJNFOUBM %FTJHO
/PX XF QSFTFOU PVS FYQFSJNFOUBM EFTJHO PG UIJT DIBQUFS� 8F JOUSPEVDF UIF SearchX TFUVQ

UIF FYQFSJNFOUBM DPOEJUJPOT
 UBTLT
 FYQFSJNFOUBM QSPDFEVSFT
 BOE FWBMVBUJPO NFBTVSFT�

����� SearchX 4FUVQ
8F VTFE PVS TFBSDI TZTUFN SearchX WFSTJPO 7� 	TFF 'JHVSF ��� JO $IBQUFS �
� $PODSFUFMZ

XF QSPWJEFE PVS QBSUJDJQBOUT XJUI UIF SearchXۘT 6* EFQJDUFE JO 'JHVSF ��� XJUI B TFBSDI
CPY � XJUI TFBSDI GBDFUT �� 
 TFBSDI ॲMUFST �� 
 B EPDVNFOU 	QSPEVDU
 WJFXFS 	TFF 'JH�
VSF ���
 XJUIPVU EPDVNFOU SBUJOH � BOE EPDVNFOU BOOPUBUJPO �� 
 SFDFOU RVFSJFT � 

TBWFE JUFNT �� 
 TIPQQJOH CBTLFU �� 
 BOE HSPVQ DIBU � �

%BUB $PMMFDUJPO 8F VUJMJTFE UIF "NB[PO QVCMJD EBUBTFU XJUI TJY EJॱFSFOU QSPEVDU EP�
NBJOT 	"NB[PO EFQBSUNFOUT
 	TFF $IBQUFS ����� GPS NPSF EFUBJMT
� $PODSFUFMZ
 XF JOEFYFE
UIF DPMMFDUJPO VTJOH Elastisearch BOE VTFE NVMUJ�ॲFME #.�� UP QSPWJEF TFBSDI SFTVMUT BOE
GBDFUT UP UIF VTFS�

4IBSFE WT� 4FQBSBUF /BWJHBUJPO
঒F SepNav DPOEJUJPO JT UIF CBTFMJOF DPOEJUJPO� QBSUJDJQBOUT PG B DPMMBCPSBUJOH HSPVQ FBDI
JTTVF UIFJS PXO RVFSJFT
 BOE WJFX POMZ UIFJS PXO TFBSDI SFTVMUT PO UIF 4&31� ঒JT NFBOT
UIBU QBSUJDJQBOUT TVCKFDUFE UP UIJT DPOEJUJPO EJE OPU TFF UIF QPQVQ �� JO 'JHVSF ����

*O DPOUSBTU
 JO UIF SharedNav DPOEJUJPO
 QBSUJDJQBOUT XJUIJO UIF HSPVQ IBE UIFJS 4&31T
TZODISPOJTFE PODF POF PG UISFF BDUJPOT PDDVSSFE� 	J
 BOZ NFNCFS PG UIF HSPVQ JTTVFE B
RVFSZ� 	JJ
 ॲMUFSFE UIF TFBSDI SFTVMUT� PS 	JJJ
 DIBOHFE UIF SFTVMUT QBHF 	WJB UIF QBHJOBUJPO
DPNQPOFOU
� 0VS BQQSPBDI XBT JOTQJSFE CZ <���> BOE <���>� 0VS TUVEZ
 IPXFWFS
 EPFT
EJॱFS JO SFMBUJPO UP 4&31 TZODISPOJTBUJPO
 BOE XPVME POMZ PDDVS JG POF PG UIF UISFF BD�
UJPOT MJTUFE BCPWF PDDVSSFE� 0UIFS JOUFSBDUJPOT XJUI UIF VTFS JOUFSGBDF
 TVDI BT TDSPMMJOH

XFSF OPU TZODISPOJTFE� ঒VT
 PVS QBSUJDJQBOUT TUJMM IBE UIF GSFFEPN UP FYQMPSF B MJNJUFE
TFU PG TFBSDI SFTVMUT JOEFQFOEFOUMZ� 8F DIPTF UIJT TFUVQ UP MJNJU VTFS DPOGVTJPO BT JO MJU�
FSBUVSF BCTPMVUF TZODISPOJTBUJPO UVSOFE UP NPSF VODPVQMJOH FWFOUT CFUXFFO UXP DPMMBC�
PSBUPST <���>� #FTJEFT
 BT XF DPOEVDU PVS FYQFSJNFOU XJUI NPSF UIBO UXP DPMMBCPSBUPST

SFRVJSJOH PVS QBSUJDJQBOUT UP VTF UXP PS NPSF EJTQMBZT XPVME CF OPU GFBTJCMF� *O PUIFS
XPSET
 PVS JNQMFNFOUBUJPO DBO CF TDBMFE VQ UP NPSF UIBO UXP DPMMBCPSBUPST XJUIPVU BOZ
BEEJUJPOBM SFRVJSFNFOUT�

঒F SepNav DPOEJUJPO IBT CFFO USJBMMFE OPU POMZ BT B CBTFMJOF JO DPMMBCPSBUJWF TIPQQJOH
SFTFBSDI <��
 ��
 ���
 ���>
 CVU BMTP JO OVNFSPVT TUVEJFT JO DPMMBCPSBUJWF USBWFMMJOH QMBOJOH

DPMMBCPSBUJWF�XPSL UBTLT
 BOE DPMMBCPSBUJWF TFBSDI BT MFBSOJOH <��
 ��
 ��
 ���
 ���
 ���>�

����� &YQFSJNFOUBM $POEJUJPOT
"T PVUMJOFE JO 4FDUJPO ���
 B OVNCFS PG FYQFSJNFOUBM DPOEJUJPOT IBWF CFFO USJBMMFE JO QSF�
WJPVT XPSLT SFHBSEJOH OBWJHBUJPOBM TVQQPSU JO DPMMBCPSBUJWF 	TIPQQJOH
 TZTUFNT� *NQPS�
UBOUMZ
 PVS XPSL BJNT OPU UP DPNQBSF OPWFM PS SFQSPEVDF OBWJHBUJPO TVQQPSU BQQSPBDIFT

CVU UP VOEFSTUBOE IPX BOE XIFO OBWJHBUJPO TVQQPSU BQQSPBDIFT B࠹FDU UIF HSPVQ EFDJTJPO�
NBLJOH QSPDFTT� 8F SBOEPNMZ BTTJHOFE QBSUJDJQBOUT UP POF PG UXP DPOEJUJPOT�



��� &YQFSJNFOUBM %FTJHO

�

���

SepNav *O UIJT DPOEJUJPO XIFOFWFS POF QBSUJDJQBOU JO B HSPVQ TFBSDIFT
 UIF 4&31 JT VQ�
EBUFE POMZ GPS UIF QBSUJDJQBOU UIBU QPTFE B RVFSZ�

SharedNav *O UIJT DPOEJUJPO
 XIFOFWFS POF QBSUJDJQBOU JO B HSPVQ TFBSDIFT
 UIF 4&31 JT
TZODISPOJTFE BNPOH BMM QBSUJDJQBOUT PG UIF HSPVQ�

1BSUJDJQBOUT VOEFS CPUI DPOEJUJPOT VTFE UIF JOUFSGBDF BT PVUMJOFE JO $IBQUFS ���� UIPTF
BTTJHOFE UP SepNav IPXFWFS XPVME OPU TFF UIF DBMMPVU �� JO 'JHVSF ���� QBSUJDJQBOUT
XPSLFE JOEFQFOEFOUMZ�

����� 5SBJOJOH BOE .BJO 5BTL
8F EFTJHOFE PVS TUVEZ UBTLT JOUFOEJOH UP NBLF UIFN DPNQMFY BOE OVBODFE FOPVHI UP
SFRVJSF DPMMBCPSBUJPO UP BDDPNQMJTI UIF TIPQQJOH UBTL <��>� *O QBSUJDVMBS
 CBTFE PO PCTFS�
WBUJPOT JO UIF MJUFSBUVSF
 B TIPQQJOH UBTL DPVME SFTVMU JO JOEJWJEVBMJTFE TFBSDIJOH CFIBWJPVS
SBUIFS UIBO DPMMBCPSBUJPO BOE DPMMBCPSBUJWF TFOTF NBLJOH <���>� )FODF
 XJUI DPMMBCPSBUJPO
BT B GPDBM QPJOU
 QBSUJDJQBOUT DPNQMFUFE POF USBJOJOH UBTL
 BOE POF NBJO UBTL�

5SBJOJOH 5BTL *O UIJT UBTL
 QBSUJDJQBOUT IBE ��NJOVUFT UP TFBSDI GPS BO FWFSZEBZ QSPEVDU
UIBU UIFJS FNQMPZFS XJMM CVZ GPS FBDI PG UIFN 	UIF TBNF QSPEVDU
 UP FOIBODF XPSLJOH
GSPN IPNF QSPEVDUJWJUZ� ঒JT UBTL BJNT UP GBNJMJBSJTF QBSUJDJQBOUT XJUI UIF $4& TZTUFN

BOE UP TFBSDI UPHFUIFS� ঒F QBSUJDJQBOUT XFOU PWFS UIF ॲSTU GPVS TUBHFT PG UIF HSPVQ
EFDJTJPO UBTL PVUMJOFE CZ <��>� 8F EJE OPU SFRVJSF UIFN UP ॲMM JO B QPTU�QVSDIBTF EFDJTJPO
RVFTUJPOOBJSF�

.BJO 4UVEZ 5BTL 'JHVSF ��� QSFTFOUT UIF UFNQMBUF XF VTFE GPS UIF NBJO UBTL� ঒JT JT B
TJOHMF UBTL BOE FBDI HSPVQ DPOEVDUFE B TJOHMF UBTL BT EFTDSJCFE 'JHVSF ���� ঒F HPBM PG
UIJT UBTL JT UP FMJDJU B DPMMBCPSBUJWF TIPQQJOH UBTL TP UIBU XF DBO PCTFSWF UIF ॲWF TUBHFT
PG UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT�

����� &YQFSJNFOUBM 1SPDFEVSF
8F TDIFEVMFE BO BQQPJOUNFOU GPS BO POMJOF MBC FYQFSJNFOU܅ XJUI FBDI HSPVQ PG QBSUJDJ�
QBOUT BU B UJNF UIFZ XFSF POMJOF UPHFUIFSۓQSFGFSBCMZ JO EJॱFSFOU MPDBUJPOT�y۾ 0ODF QBSUJDJ�
QBOUT IBE BDDFQUFE B DPOTFOU GPSN
 UIFZ XFSF SFEJSFDUFE UP PVS TFSWFS XJUI UIF JOTUBODF PG
SearchX SVOOJOH GPS UIFJS BTTJHOFE DPOEJUJPO� "O PWFSWJFX PG UIF FYQFSJNFOUBM QSPDFEVSF
JT TIPXO JO 'JHVSF ���� 8F OPX PVUMJOF FBDI PG UIF TUFQT�
� ঒F QBSUJDJQBOUT NFU VQ JO B WJEFP DBMM XJUI UIF FYQFSJNFOUFS EJTQFOTJOH JOJUJBM JOTUSVD�

UJPOT� 1BSUJDJQBOUT XFSF QSPWJEFE XJUI B MJOL UP UIF FYQFSJNFOU
 B঍FS XIJDI UIF WJEFP
DBMM FOEFE�

� ঒F FYQFSJNFOU CFHBO XJUI QBSUJDJQBOUT JOEFQFOEFOUMZ BOTXFSJOH QSF�UBTL RVFTUJPOT�
� /FYU
 QBSUJDJQBOUT XFSF NPWFE UP BO POMJOF XBJUJOH SPPN
 XIFSF UIFZ XBJUFE GPS PUIFS

QBSUJDJQBOUT UIBU TJHOFE VQ XJUI UIFN UP ॲOJTI UIF QSF�UBTL RVFTUJPOT�
� 0ODF UIF QBSUJDJQBOUT NPWFE UP UIF $4& QIBTF
 UIFZ ॲSTU VOEFSUPPL B TIPSU
 BVUPNBUFE


JOUFSBDUJWF HVJEF PG UIF SearchX JOUFSGBDF� ঒F JOUFSGBDFۘT LFZ GFBUVSFT XFSF IJHIMJHIUFE
UP UIF QBSUJDJQBOUT
 BMPOH XJUI B TIPSU FYQMBOBUJPO PG XIBU UIF IJHIMJHIUFE DPNQPOFOUT

VF%܅ UP $07*%��� SFHVMBUJPOT
 XF DPVME OPU DPOEVDU B QIZTJDBM MBC FYQFSJNFOU�
y۾*O DBTF QBSUJDJQBOUT MJWFE UPHFUIFS BOE XFSF JO UIF TBNF SPPN
 XF BTLFE UIFN UP OPU UBML UP FBDI PUIFS EVSJOH
UIF FYQFSJNFOU�
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Alex and Charlie, a young couple who are your friends, just moved in together, and 
they have invited your and your group members to a housewarming party. Your group 
members have decided to buy a gift together for your friends. Together, you should 
decide on a budget in the range of $50,00 and $200,00. 

You don't know yet what to buy, but you should make sure that you choose a gift that 
both Alex and Charlie will enjoy.  You are not sure whether to give them an electronic 
product since Alex is a gadget nerd or to help one of them improve their home work-
space since Charlie complained to your group recently about their sub-optimal work-
ing-from-home setup.  Perhaps, Alex would like some sports accessories given their 
passion for outdoor sports.

Together with your group members, decide what to buy to bring with you to the house-
warming party. Using our search system, find one product you think your friends will 
like. To do so, first your group should explore a number of different products and save 
the ones you find good candidates to give as a gift in the Saved Items widget.

After you have found a few candidates, discuss which one to settle on as the final gift 
to buy. One person of the group should put the final item your group decided to buy 
from the Saved Items widget to the Shopping Basket widget.  You want to buy a good 
gift but are also pressed for time as the party will start in an hour. You have thus 30 min-
utes to find a gift for your friends. 

'JHVSF ���� ঒F UBTL JOGPSNBUJPO UFNQMBUF
 BT QSFTFOUFE UP QBSUJDJQBOUT PG UIF TUVEZ� ঒JT JT GPS UIF NBJO TUVEZ
UBTL POMZ�

EP� 1BSUJDJQBOUT XFSF UIFO HJWFO UIF USBJOJOH UBTL JO PSEFS UP GBNJMJBSJTF UIFNTFMWFT
XJUI UIF DPMMBCPSBUJWF TZTUFN� "঍FS �� NJOVUFT
 XF BVUPNBUJDBMMZ NPWFE UIF QBSUJDJ�
QBOUT UP UIF NBJO UBTL�

� 1BSUJDJQBOUT SFBE UIF JOTUSVDUJPOT GPS UIF NBJO UBTL
 CFGPSF VOEFSUBLJOH JU XJUI UIFJS
UFBN NFNCFS	T
� 0VS QBSUJDJQBOUT IBE �� NJOVUFT UP DPNQMFUF UIF UBTL UIBU JT PVUMJOFE
JO 'JHVSF ����

� 0ODF UIF NBJO UBTL XBT DPNQMFUFE
 XF UIFO QSPWJEFE B ॲOBM
 QPTU�UBTL RVFTUJPOOBJSF�
঒JT XBT DPNQMFUFE JOEJWJEVBMMZ�

����� 1SF�5BTL BOE 1PTU�5BTL VFTUJPOOBJSFTࢨ
#FTJEFT TJY EFNPHSBQIJD RVFTUJPOT
 PVS QSF�UBTL RVFTUJPOOBJSF JODMVEFE TJY $4& RVFTUJPOT
BT QSFTFOUFE CZ <���> UP BJE QSJNJOH PG UIF QBSUJDJQBOUT GPS UIF VQDPNJOH $4& UBTLT� 8F
JODMVEFE B TIPSU FYQMBOBUJPO PG $4& BOE XIFO BOE IPX JU DBO IBQQFO
 BMPOH XJUI UISFF
JNBHFT PG HSPVQT DPMMBCPSBUJOH 	DP�MPDBUFE BOE SFNPUF DPMMBCPSBUJPO
� ঒FTF RVFTUJPOT
XFSF BMTP JODMVEFE JO $IBQUFST �
 �
 BOE ��

8F QSPWJEFE B QPTU�UBTL RVFTUJPOOBJSF XJUI �� RVFTUJPOT UP DBQUVSF FBDI QBSUJDJQBOUۘT
FYQFSJFODFT PG TIPQQJOH DPMMBCPSBUJWFMZ XJUI UIF QSPWJEFE TZTUFN MJTUFE JO 5BCMF ���� 1BSUJD�
JQBOUT XFSF BCMF UP JOEJDBUF UIFJS QFSDFJWFE TBUJTGBDUJPO XJUI UIF HSPVQ QVSDIBTF EFDJTJPO

UIFJS PQJOJPOT PO UIF TFBSDI BOE EJTDVTTJPO QIBTFT UIBU UPPL QMBDF
 UIFJS QBSUJDJQBUJPO
JO UIF HSPVQ EFDJTJPO
 BOE UIFJS QFSDFJWFE EJॴDVMUZ PG UIF HSPVQ EFDJTJPO�NBLJOH QSPDFTT�
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6

~30mins

5

Video Call
1

'JHVSF ���� ঒F FYQFSJNFOU XPSLॳPX GPS QBSUJDJQBOUT PG UIJT TUVEZ� 'PS NPSF EFUBJM PO UIF TJY NBJO TUFQT 	BT
OVNCFSFE PO UIF EJBHSBN

 SFGFS UP g������

"OTXFST XFSF QSPWJEFE VTJOH B TFWFO QPJOU -JLFSU�TDBMF� BO PQFO�FOEFE RVFTUJPO XBT BMTP
BTLFE TPMJDJUJOH GPS UIFJS UIPVHIUT PO UIF FYQFSJFODF�

����� 4UVEZ 1BSUJDJQBOUT
0WFS UIF DPVSTF PG �� EBZT
 B UPUBM PG �� TUVEZ QBSUJDJQBOUT DPNQMFUFE PVS FYQFSJNFOU
TVDDFTTGVMMZ BDSPTT UIF UXP FYQFSJNFOUBM DPOEJUJPOT� 8F SFDSVJUFE PVS QBSUJDJQBOUT GSPN
UIF %FMࡗ 6OJWFSTJUZ PG 5FDIOPMPHZ
 UIF /FUIFSMBOET
 WJB TPDJBM NFEJB BOE JOUFSOBM DPNNV�
OJDBUJPO DIBOOFMT� *O UPUBM
 �� HSPVQT TJHOFE VQ JO HSPVQT PG UXP 	�� HSPVQT
 BOE UISFF
	GPVS HSPVQT
� 8F SBOEPNMZ BMMPDBUFE �� HSPVQT PG TJ[F UXP BOE � HSPVQT PG TJ[F UISFF
UP FBDI FYQFSJNFOUBM DPOEJUJPO� (SPVQ NFNCFST LOFX FBDI PUIFS CFGPSF UIF FYQFSJNFOU�
঒FJS NFEJBO BHF XBT �� 	੏ੋ੐ � �� BOE ੏੄ਗ਼ � ��
� �� PG PVS QBSUJDJQBOUT JEFOUJॲFE BT GF�
NBMF
 �� BT NBMF
 BOE UXP BT OPO�CJOBSZ� 0VS QBSUJDJQBOUT DPNF GSPN WBSJPVT OBUJPOBMJUJFT�
NBJOMZ *OEJB 	��
 BOE UIF /FUIFSMBOET 	��
� UIF SFNBJOJOH QBSUJDJQBOUT BSF GSPN &6 DPVO�
USJFT 	��

 .FYJDP 	�

 #SB[JM 	�

 64" 	�

 5VSLFZ 	�

 /FQBM 	�

 1BLJTUBO 	�

 $IJOB 	�

 BOE
*OEPOFTJB 	�
� .PTU PG PVS QBSUJDJQBOUT SFQPSUFE UP CF BEWBODFE &OHMJTI TQFBLFST� ঒FJS
BDBEFNJD CBDLHSPVOET WBSJFE� �� SFQPSUFE QPTTFTTJOH BO VOEFSHSBEVBUF EFHSFF EJQMPNB
BT UIFJS IJHIFTU BDBEFNJD EFHSFF� �� B HSBEVBUF EFHSFF� BOE BOE UIF SFNBJOJOH B IJHI
TDIPPM EJQMPNB� 8F QBJE FBDI QBSUJDJQBOU B HJ঍ DBSE WBMVFE BU 
��ܮ XIJDI JT DPNQBSBCMF
XJUI UIF /FUIFSMBOET IPVSMZ NJOJNVN XBHF� ঒F NFEJBO UJNF UIFZ TQFOU JO PVS FYQFSJ�
NFOU XBT �� NJOVUFT JODMVEJOH QSF�RVFTUJPOOBJSF 	�� NJOVUFT
 BOE QPTU�RVFTUJPOOBJSF �
NJOVUFT BOE � TFDPOET�

����� &WBMVBUJPO .FBTVSFT
5P FWBMVBUF UIF JNQBDU PG DPMMBCPSBUJWF OBWJHBUJPO TVQQPSU JO UIF HSPVQ EFDJTJPO NBLJOH
QSPDFTT
 XF DBQUVSFE B WBSJFUZ PG FWFOUT USJHHFSFE CZ QBSUJDJQBOUT BT UIFZ QFSGPSNFE UIF
QSPEVDU TFBSDI UBTLT� 5BCMF ��� TIPXT UIF FWFOUT BHHSFHBUFE CZ FWFOU UZQF� *O PVS EBUB
BOBMZTJT XF BHHSFHBUFE UIF FWFOUT JO GPVS UZQFT UP DBQUVSF UIF ॲSTU GPVS TUBHFT PG UIF HSPVQ
EFDJTJPO NBLJOH QSPDFTT� .PSF QSFDJTFMZ
 4FBSDI FWFOUT XFSF VTFE UP TFSWF BT B QSPYZ
GPS 4UBHF � 	JOGPSNBUJPO OFFE SFDPHOJUJPO
 BOE 4UBHF � 	JOGPSNBUJPO TFBSDI
� 3FWJFX
FWFOUT BMMPX VT BOBMZTF 4UBHF � 	FWBMVBUJPO PG TFMFDUFE QSPEVDUT
 BOE 1VSDIBTF FWFOUT
4UBHF � 	QVSDIBTF EFDJTJPO
� 8F BMTP BOBMZTF IPX DPNNVOJDBUJPO UBLFT QMBDF EVSJOH UIF
EFDJTJPO QSPDFTT XJUI $IBU FWFOUT�
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5BCMF ���� &WFOU UZQFT UIBU XFSF USJHHFSFE CZ QBSUJDJQBOUT� /VNCFST SFGFS UP UIF TZTUFN JOUFSGBDF 	TFF 'JHVSF ���
�

5ZQF &WFOUT

4FBSDI *TTVJOH B RVFSZ 	WJB RVFSZ CPY � PS SFDFOU RVFSZ � 

 QBHJOBUF 4&31 � 

DIBOHF GBDFU �� 
 ॲMUFS 4&31 �� 
 DMJDL PO TFBSDI SFTVMUT �� 
 TBWF PS BEE UP
JUFN UP UIF TIPQQJOH CBTLFU ��

3FWJFX $MJDL PO PS EFMFUF TBWFE JUFN ��

$IBU 4FOE B DIBU NFTTBHF �

1VSDIBTF $MJDL PO PS EFMFUF TIPQQJOH CBTLFU JUFN ��

#BTFE PO UIF JOUFSBDUJPOT XF DBQUVSFE XJUI FWFOUT EFTDSJCFE JO 5BCMF ���
 XF FNQMPZFE
B SBOHF PG FWBMVBUJPO NFBTVSFT DPNNPOMZ FNQMPZFE JO *OUFSBDUJWF *OGPSNBUJPO 3FUSJFWBM
BOE DPMMBCPSBUJWF TIPQQJOH SFTFBSDI <��
 ��
 ���
 ���
 ���>�

8F SFQPSU BHHSFHBUF TFBSDI BOE SFWJFX CFIBWJPVST PWFS B HSPVQ ³ BOE JOEJWJEVBMMZ
�� 8F SFQPSU B OVNCFS PG CFIBWJPVST BTTPDJBUFE XJUI RVFSZJOH BOE JOUFSBDUJPOT XJUI UIF
4&31 TVDI BT QSPEVDU DMJDLT
 BOE UJNF WJFXJOH QSPEVDUT
 GPS FYBNQMF� 8F BMTP BOBMZTFE
UIF DIBU NFTTBHFT FYDIBOHFE CFUXFFO QBSUJDJQBOUT� XF SFQPSU
 BNPOH PUIFST
 UIF UJNF
CFUXFFO NFTTBHFT BOE UIF CBMBODF PG NFTTBHFT BNPOHTU HSPVQ NFNCFST� ঒F MB਄FS XBT
NFBTVSFE WJB UIF (JOJ DPF࠼DJFOU <��> XJUI UIF OVNCFS PG NFTTBHFT PG FBDI HSPVQ NFNCFS
BT JOQVU�

��� 3FTVMUT
8F OPX BEESFTT UIF SFTVMUT JO MJHIU PG PVS PWFSBSDIJOH 32�� 4JHOJॲDBODF UFTUJOH CFUXFFO
DPOEJUJPOT XBT QFSGPSNFE XJUI UIF .BOO�8IJUOFZ 6 QBJSXJTF UFTU 	BU ౵ � ����

 BT XF PC�
TFSWFE IJHI WBSJBODFT GPS PVSNFBTVSFT� /PUF UIBU q WBMVFT JO UIF UBCMFT BOE DPSSFTQPOEJOH
OBSSBUJWF CPUI JOEJDBUF UIF TUBOEBSE EFWJBUJPO�

����� %FTDSJQUJWF #FIBWJPVS "OBMZTFT
0VS32� DPOTJEFST IPX BOE XIFO OBWJHBUJPOBM NFDIBOJTNT JNQBDU UIF HSPVQ EFDJTJPO NBL�
JOH QSPDFTT JO DPMMBCPSBUJWF QSPEVDU TFBSDI UBTLT� 8F ॲSTU GPDVT PO UIF IPX QBSU PG PVS 32��
5BCMF ��� QSFTFOUT BO PWFSWJFX PG PVS CFIBWJPVSBM NFBTVSFT HSPVQFE CZ UIF GPVS CFIBWJPVS
UZQFT� TFBSDI
 SFWJFX
 DIBU
 BOE QVSDIBTF� 3FTVMUT BSF SFQPSUFE BDSPTT UIF UXP FYQFSJNFO�
UBM DPOEJUJPOT� 'PS UIF ॲSTU UXP DPMVNOT PG 5BCMF ���
 NFBO WBMVFT BSF UIF BWFSBHF PWFS
UIF HSPVQ ³ BDSPTT FBDI DPOEJUJPO
 BOE UIF MBTU UXP DPMVNOT UIF BWFSBHF PWFS QBSUJDJQBOUT
� BDSPTT FBDI DPOEJUJPO� 8F ॲSTU FYBNJOF UIF FॱFDUT PG DPMMBCPSBUJWF OBWJHBUJPO PO UIF
4UBHF � 	JOGPSNBUJPO OFFE SFDPHOJUJPO
 BOE 4UBHF � 	QSPEVDU TFBSDI BOE TFMFDUJPO
�

0VS BOBMZTFT TIPX UIBU GPS 4UBHF � 	DBQUVSFE XJUI CFIBWJPVS NFBTVSFT 
�ڱ�&4
 XF
PCTFSWF B TJHOJॲDBOU EJॱFSFODF JO UIF OVNCFS PG RVFSJFT JTTVFE WJB UIF TFBSDI CPY 	4&�

	����� q ���� RVFSJFT BOE ���� q ���� RVFSJFT GPS SepNav BOE SharedNav
 SFTQFDUJWFMZ

 BOE
BMTP WJB UIF SFDFOUMZ JTTVFE RVFSJFT DPNQPOFOU 	4&�
 	���� q ���� RVFSJFT BOE ���� q ����
RVFSJFT GPS SepNav BOE SharedNav
 SFTQFDUJWFMZ
 BDSPTT JOEJWJEVBM QBSUJDJQBOUT JO FBDI DPO�
EJUJPO� "EEJUJPOBMMZ
 XF PCTFSWF B TJHOJॲDBOU EJॱFSFODF JO UFSNT PG UIF OVNCFS PG RVFSJFT
JTTVFE BNPOHTU HSPVQ NFNCFST NFBTVSFE BT UIF (JOJ DPFॴDJFOU PG UIF OVNCFS PG RVFSJFT
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cool gadgets → electronic gadgets → 
bluetooth speaker → home office → 
bluetooth speaker → home office →  
working-from-home → home theater 
→ sports → sports ascessories → 
camping ascessories → camping tent

ergonomic table → sports → adjustable table → 
adjustable desk → sports gear → sports gear → 
sport table → running table → running  → table → 
running → ergonomic table → mood lamp → table 
running → home table → home office → indoor 
gym → portable gym → mixer → kitchen  → blem-
der mixer → blender mixer → art  → boardgames

monitor → gadgets → outdoor sports → gadgets → backpack → hiking backpack → power-
bank →  poles → desk → hiking backpack → traveling backback → survival backback → 
traveling backback → survival backback → hiking backpack → duo backpack → twin back-
pack → hiking → hiking → hiking shoes → microphone → noise canceling headphones → 
noise canceling headphones wireless

smart speaker → smart speaker → smart home → speaker → outdoor → outdoor → swing 
→ sports→ projector → drone → bag → backpack → smart device → sports → remote 
working → projector → sports → camera → action camera → gopro → drone → instax → 
instax → gopro

Example 1 - SepNav

Example 2 - SepNav

Example 3 - SharedNav Example 4 - SharedNav

'JHVSF ���� ঑VFSZ MPHT PWFS GPVS JOEJWJEVBM TFBSDI TFTTJPOT
 BT DBQUVSFE JO PVS FYQFSJNFOU 	XJUI HSPVQ TJ[FT PG
UXP
� &BDI DPMPVS SFQSFTFOUT B EJॱFSFOU QBSUJDJQBOU� 6OEFSMJOFE QISBTFT BSF QPTTJCMF BMUFSOBUJPO PG SPMFT EVSJOH
UIF UBTL�

PG FBDI QBSUJDJQBOU 	4&� JO 5BCMF ���
� ঒JT ॲOEJOH TIPXT UIBU P঍FO B HSPVQ NFNCFS JO UIF
SharedNav DPOEJUJPO JTTVFE NPSF RVFSJFT UIBO UIF PUIFST� ঒JT TVHHFTUT UIBU DPMMBCPSBUJWF
OBWJHBUJPO JOTUBOUJBUFE XJUI SharedNav GFBUVSFT BॱFDUFE UIF DBQBCJMJUZ PG QBSUJDJQBOUT UP
GPSNVMBUF B MBSHFS TFU PG RVFSJFT
 XJUI POF NFNCFS UBLJOH UIF SPMF PG JTTVJOH UIF RVFSJFT
GPS UIF PUIFS�

5VSOJOH PVS B਄FOUJPO UP 4UBHF � 	DBQUVSFE XJUI CFIBWJPVSBM NFBTVSFT 
��ڱ�&4
 XF
PCTFSWF UIBU UIF OVNCFS PG VOJRVF QSPEVDUT SFUSJFWFE 	SPX 4&� JO 5BCMF ���
 TIPXT TJH�
OJॲDBOU EJॱFSFODFT CFUXFFO UIF UXP DPOEJUJPOTۓCPUI XIFO FYBNJOJOH SFTVMUT PO B QFS
HSPVQ BOE JOEJWJEVBM CBTJT� (SPVQT JO SharedNav OBWJHBUJPO DPMMBCPSBUJWFMZ DPWFSFE B
TNBMMFS SBOHF PG UIF TFBSDI TQBDF BT QBSUJDJQBOUT BSF BMXBZT CSPVHIU CBDL UPHFUIFS� )PX�
FWFS
 HSPVQT JO SepNav JOEJWJEVBMMZ DPWFSFE B TNBMMFS SBOHF PG UIF TFBSDI TQBDF
 BT FBDI
QBSUJDJQBOU SFUSJFWFE B EJॱFSFOU OVNCFS PG QSPEVDUT� ঒JT ॲOEJOH TVHHFTUT UIBU HSPVQ
NFNCFST TVCKFDUFE UP SepNav SFUSJFWFE NPSF QSFWJPVTMZ PCTFSWFE SFTVMUT 	GSPN RVFSJFT
FBSMJFS JO UIF TFTTJPO
 UIBO HSPVQ NFNCFST JO SharedNav� 5P IJHIMJHIU UIJT GVSUIFS
 XF
TIPXDBTF JO 'JHVSF ��� UIF RVFSZ MPHT GSPN GPVS PG PVS TFTTJPOT
 UXP FBDI GSPN SepNav
BOE SharedNav� 8F DBO TFF JO &YBNQMF � UIBU UIFSF XBT BO PWFSMBQ PG UIF TFBSDI TQBDF
CZ NFNCFST PG B HSPVQ TVCKFDUFE UP SepNav 	J�F�
 hiking backpack JT ॲSTU FYQMPSFE CZ POF
NFNCFS
 BOE MBUFS UIF PUIFS NFNCFS JTTVFT UIF TBNF RVFSZ
 XIJMF UIF GPSNFS DPOUJOVFE
JO B EJॱFSFOU EJSFDUJPO
� 0VS ॲOEJOH JT EJॱFSFOU UP UIFۓ<���> BVUIPST DPVME OPU ॲOE B TJH�
OJॲDBOU EJॱFSFODF JO UIF OVNCFS PG SFUSJFWFE JUFNT PWFS B IPUFM TFBSDI UBTL CFUXFFO UIF
SepNav BOE SharedNav DPOEJUJPOT� ঒JT EJॱFSFODF DBO CF FYQMBJOFE CZ UIF GBDU UIBU GPS PVS
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TUVEZ
 POMZ UIF 4&31 XBT TZODISPOJTFE GPS HSPVQ NFNCFST TVCKFDUFE UP SharedNavۓBOE
OPU PWFS BDUJPOT TVDI BT TDSPMMJOH
 PS WJFXJOH TQFDJॲDT BCPVU B QSPEVDU�

/FYU
 XF BOBMZTF UIF JNQBDU PG DPMMBCPSBUJWF OBWJHBUJPO CFIBWJPVST QFSUBJOJOH UP IPX
HSPVQT FWBMVBUFE UIFJS TFMFDUFE QSPEVDUT EVSJOH 4UBHF �� ঒JT BOBMZTJT JT CBTFE PO NFU�
SJDT �ڱ�3 JO 5BCMF ���� 8F PCTFSWF UIBU HSPVQ NFNCFST JO UIF SharedNav DPOEJUJPO JO�
UFSBDUFE XJUI UIF TBWFE JUFNT JOUFSGBDF DPNQPOFOU 	 �� JO 'JHVSF ���
 TJHOJॲDBOUMZ NPSF
P঍FO SepNav UIBO SharedNav 	�����q����� WT� ����q����
� " QPTTJCMF FYQMBOBUJPO GPS UIJT
QIFOPNFOPO JT UIBU HSPVQ NFNCFST TVCKFDUFE UP SepNav SFMJFE NPSF PO UIF TBWFE JUFNT
DPNQPOFOU UP LOPXXIJDI JUFN UIF PUIFS NFNCFS XBT TFBSDIJOH GPS 	BOE TFMFDUJOH
 BU UIF
TBNF QPJOU JO UJNF�

8F OPX MPPL BU UIF CFIBWJPVSNFUSJDT GPS 4UBHF �� 1VSDIBTF CFIBWJPVSNFUSJDT1ڱ�� JO
5BCMF ��� TIPX UIBU HSPVQT JO CPUI DPOEJUJPOT QVSDIBTFE BOE BOBMZTFE QVSDIBTFE QSPEVDUT
QVU JO UIF TIPQQJOH CBTLFU JO B TJNJMBS NBOOFS� 'SPN NFUSJD 1�
 XF PCTFSWF UIBU HSPVQT
ॲOJTIFE BEEJOH QSPEVDUT UP UIF CBTLFU PO BWFSBHF BU UJNFT PG �����q���� NJOVUFT BOE
�����q���� NJOVUFT GPS UIF SepNav BOE SharedNav DPOEJUJPOT SFTQFDUJWFMZ� "T QBSUJDJQBOUT
XFSF HJWFO �� NJOVUFT UP QFSGPSN UIF TFBSDI UBTL
 BHSFFJOH PO UIF TIPQQJOH CBTLFU B঍FSߏ���� NJOVUFT PO BWFSBHF JOEJDBUFT TVॴDJFOU UJNF XBT BWBJMBCMF GPS HSPVQT UP NBLF UIF
EFDJTJPO XJUIPVU UJNF QSFTTVSF�

-BTUMZ
 GSPN 5BCMF ��� 	SPX 
�ڱ�$
 XF BOBMZTF UIF QIBTF PG EJTDVTTJPOT UIBU PDDVSSFE
XJUIJO UIF DIBU NFTTBHFT� 8F PCTFSWF OP TJHOJॲDBOU JNQBDU PG DPMMBCPSBUJWF OBWJHBUJPO PO
UIF EJTDVTTJPO JO UFSNT PG TVNNBSZ NFUSJDT� *OUFSFTUJOHMZ
 EFTQJUF IBWJOH BO VOCBMBODF
JO UIF OVNCFS PG RVFSJFT BNPOH HSPVQ NFNCFST JO UIF SharedNav DPOEJUJPO
 XF EJE OPU
PCTFSWF BO VOCBMBODJOH PG UIF OVNCFS PG NFTTBHFT FYDIBOHFE 	SPX $� JO 5BCMF ���
� 0OF
XPVME FYQFDU UIBU QBSUJDJQBOUT JO SharedNav UIBU JTTVFE RVFSJFT MFTT GSFRVFOUMZ EVSJOH UIF
UBTL XPVME DPNNVOJDBUF NPSF UP UIF QBSUJDJQBOUT JTTVJOH NPSF RVFSJFT� ঒JT TVHHFTUT
UIBU UIFSF XBT QPTTJCMZ BO BMUFSOBUJPO CFUXFFO SPMFT EVSJOH UIF DPMMBCPSBUJWF TIPQQJOH
UBTLۓUIJT DBO BMTP CF TFFO JO UIF VOEFSMJOFE QISBTFT JO FYBNQMFT � BOE � PG 'JHVSF ����

����� 5JNF�CBTFE #FIBWJPVS "OBMZTJT
8F OPX GPDVT PO UIF XIFO QBSU PG PVS 32�� *O 4FDUJPO �����
 XF EFTDSJCFE UIF HSPVQ
EFDJTJPO NBLJOH TUBHFT JO TFRVFODF� )PXFWFS
 HSPVQ NFNCFST DPVME HP CBDL BOE GPSUI JO
UIFTF TUBHFT� 8F [PPN JO PO IPX UIJT EZOBNJDT PDDVSSFE BMPOH XJUI UIF UBTL� 5P EP TP

XF TIPX JO 'JHVSF ��� B TFSJFT PG .BSLPW NPEFMT
 XIFSF UIF TUBHFT PVUMJOFE JO 4FDUJPO �����
BSF SFQSFTFOUFE BT TUBUFT� 8F TQMJU FBDI TFTTJPO JOUP UXP IBMWFT UP EFNPOTUSBUF XIBU JT
MJLFMZ UP IBQQFO BU UIF TUBSU PG UIF TFTTJPO XIFO DPNQBSFE UP UIF FOE PG UIF TFTTJPO�

'SPN 'JHVSF ���
 XF DBO ॲSTU PCTFSWF UIBU HSPVQT JO UIF SepNav DPOEJUJPO IBE NPSF
TFBSDI FWFOUT JO UIF ॲSTU IBMG PG UIF TFTTJPO 	������ PG UIF FWFOUT
 UIBO JO UIF TFDPOE IBMG
	������ PG UIF FWFOUT
� $POTFRVFOUMZ
 SepNav QBSUJDJQBOUT DPNNVOJDBUFE MFTT JO UIF ॲSTU
IBMG 	������ PG UIF FWFOUT
 UIBO JO UIF TFDPOE IBMG 	������ PG UIF FWFOUT
� *O DPOUSBTU

QBSUJDJQBOUT JO SepNav DPOEJUJPO UP DPNNVOJDBUF NPSF VOJGPSNMZ BMPOH XJUI UIF TFTTJPO�
"MTP
 PODF B TFBSDI FWFOU PDDVST
 QBSUJDJQBOUT JO UIF SharedNav DPOEJUJPO BSF NPSF MJLFMZ
JO UIF ॲSTU IBMG PG UIF TFTTJPO UP TFOE B NFTTBHF UP UIFJS DPMMBCPSBUPST 	������
 UIBO SepNav
QBSUJDJQBOUT 	������
� ঒JT TVHHFTUT UIBU QBSUJDJQBOUT JO UIF SharedNav DPOEJUJPO BMUFSOBUF
NPSF CFUXFFO DPNNVOJDBUJOH BOE 4UBHF � BOE 4UBHF � PG UIF EFDJTJPO NBLJOH QSPDFTT�
঒JT JT BO JNQPSUBOU JNQMJDBUJPO GPS GVUVSF SFTFBSDI BT XF DBO JEFOUJGZ LFZ UJNFTUBNQT PG
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First Half Second Half

Search
44.03%

Purchase
3.26%

Chat
41.91%

Review
10.78%

68.67% 32.58%

58.39% 26.32%

25.10%
25.70%

11.27%
40.15%
13.16% 3.03%

7.87%

4.74%
52.63%

5.25%
24.24%Search

52.40%

Purchase
0.28%

Chat
43.40%

Review
4.08%

64.97% 17.54%

58.37%

38.14%
31.32%

3.48%
36.85%

3.71%
45.61%

Search
39.64%

Purchase
4.04%

Chat
40.18%

Review
16.12%

67.26% 37.69%

56.36% 25.53%

22.70%
23.21%

15.46%
41.06%
14.89% 3.38%

10.63%

5.48%
48.90%

8.53%
17.87%Search

62.80%

Purchase
0.39%

Chat
29.82%

Review
6.99%

79.13% 33.87%

54.49%

36.89%
17.60%

8.61%
30.65%

3.27%
35.48%

'JHVSF ���� .BSLPW NPEFM DPOTUSVDUFE CBTFE PO UIF USBOTJUJPOT CFUXFFO FWFOUT EFTDSJCFE JO 5BCMF ����
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5BCMF ���� 1PTU�UBTL RVFTUJPOT SFHBSEJOH QPTU�QVSDIBTF TBUJTGBDUJPO BOE TZTUFN QFSDFQUJPO� .FBO WBMVFT 	q TUBO�
EBSE EFWJBUJPOT
 BSF SFQPSUFE BDSPTT DPOEJUJPOT SepNav BOE SharedNav� " EBHHFS 	۟
 OFYU UP SharedNav WBMVFT
EFOPUFT TJHOJॲDBODF GSPN UIF CBTFMJOF
 SepNav�

.FBTVSF SepNav SharedNav

1P
TU
�Q
VS

DI
BT
F

11� 1VSDIBTF EFDJTJPO TBUJTGBD�
UJPO 	� 	OPU TBUJTॲFE
 � � 	TBUJT�
ॲFE



����	q����
 ����	q����

11� 4FBSDI TQBDF FYQMPSBUJPO 	�

	OPU TVॴDJFOU
 � � 	TVॴDJFOU


����	q����
 ����	q����


11� %JTDVTTFE XJUI PUIFST 	� 	OPU
TVॴDJFOU
 � � 	TVॴDJFOU
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11� &YQSFTTFE PQJOJPOT 	� 	OPU

TVॴDJFOU
 � � 	TVॴDJFOU


����	q����
 ����	q����


11�� 0XO PQJOJPOT JNQBDUFE 	�
	EJTBHSFF
 � � 	BHSFF
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41� 3FMFWBODF PG TFBSDI SFTVMUT 	�
	EJTBHSFF
 � � 	BHSFF



����	q����
 ����	q����
۟
41� /P TZTUFN UFDIOJDBM JTTVFT 	�

	EJTBHSFF
 � � 	BHSFF
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 ����	q����
۟

41� 5BTL EJ࢖DVMUZ 	� 	FBTZ
 � �
	EJॴDVMU
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41� &BTJOFTT PG TZODISPOJTBUJPO

	� 	FBTZ
 � � 	EJॴDVMUZ


����	q����
 ����	q����


41� "XBSFOFTT PG FBDI PUIFS 	�
	EJTBHSFF
 � � 	BHSFF
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41� &BTJOFTT PG TIBSJOH LOPXM�

FEHF 	� 	FBTZ
 � � 	EJॴDVMUZ


����	q����
 ����	q����


UIF TFTTJPO UP GBDJMJUBUF UIF TIBSFE OBWJHBUJPO BNPOH DPMMBCPSBUPST WJB DIBU GFBUVSFT�
*O UFSNT PG SFWJFX FWFOUT
 SharedNav HSPVQT BSF MFTT MJLFMZ UP DPOUJOVF JO 4UBHF � EVS�

JOH UIF ॲSTU IBMG PG UIF TFTTJPO UIBO SepNav HSPVQT� ঒JT JT FYQFDUFE BT HSPVQ NFNCFST
IBWF UP FYQMPSF NPSF UIF TBWFE JUFNT JO PSEFS UP DPPSEJOBUF BOE DPNNVOJDBUF UIFJS ॲOE�
JOHT� 4VSQSJTJOHMZ
 EVSJOH UIF FOUJSF TFTTJPO
 MFTT UIBO ����� PG USBOTJUJPO FWFOUT PDDVSSFE
CFUXFFO TFBSDI BOE QVSDIBTF FWFOUT
 TVHHFTUJOH UIBU JO CPUI DPOEJUJPOT
 UIFSF JT OP EJ�
SFDU USBOTJUJPO UP 4UBHF � GSPN 4UBHF � BOE 4UBHF �� "EEJUJPOBMMZ
 XF PCTFSWF JO CPUI
DPOEJUJPOT UIBU QBSUJDJQBOUT USJHHFSFE TFBSDI FWFOUT B঍FS B QVSDIBTF FWFOU 	������ BOE
������
 GPS SepNav BOE SharedNav
 SFTQFDUJWFMZ
� 'VSUIFS BOBMZTJT TIPXT UIBU UIJT USBOTJ�
UJPO CBDL UP 4UBHF � BOE 4UBHF � GSPN 4UBHF � JT EVF UP UXP SFBTPOT� 	J
 UP POMZ DPOEVDU
NPSF TFBSDIFT BOE DPOॲSN UIF QVSDIBTF EFDJTJPO XBT ॲOBM 	� HSPVQT BOE � HSPVQT JO UIF
SepNav BOE SharedNav DPOEJUJPO
 SFTQFDUJWFMZ
� PS 	JJ
 UP TBWF BOE SFWJFX NPSF QSPEVDUT
BOE SFNBLF UIF QVSDIBTF EFDJTJPO 	� HSPVQT BOE � HSPVQT JO UIF SepNav BOE SharedNav
DPOEJUJPO
 SFTQFDUJWFMZ
�

����� 1PTU�1VSDIBTF BOE 4ZTUFN 1FSDFQUJPO
'JOBMMZ
 XF QSFTFOU UIF QFSDFJWFE QPTU�QVSDIBTF TBUJTGBDUJPO SFTVMUT JO 5BCMF ���
 PS 4UBHF �
PG UIF EFDJTJPO�NBLJOH QSPDFTT 	SPX 
�ڱ�11� "T XF SBO B TJNVMBUFE UBTL
 XF BSF VOBCMF
UP DBQUVSF IPX QBSUJDJQBOUT FWBMVBUF UIFJS QVSDIBTF CFTJEFT RVBMJUBUJWF NFBTVSFNFOUT� *O
UIJT TUBHF
 XF EJE OPU PCTFSWF TUBUJTUJDBM EJॱFSFODFT GPS UIF QFSDFJWFE QVSDIBTF EFDJTJPO
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TBUJTGBDUJPO� ঒JT ॲOEJOHNFBOT UIBU DPMMBCPSBUJWF OBWJHBUJPO EJE OPU JNQBDU UIF QFSDFJWFE
TBUJTGBDUJPO XJUI UIF DPMMBCPSBUJWF TIPQQJOH UBTL� 0O UIF PUIFS IBOE
 JO UFSNT PG TZTUFN
QFSDFQUJPO 	SPX 
�ڱ�41
 XF PCTFSWF UIBU QBSUJDJQBOUT TVCKFDUFE UP SharedNav GPVOE UIF
TFBSDI SFTVMUT MFTT SFMFWBOU UIBO SepNav DPOEJUJPO QBSUJDJQBOUT BOE UIBU UIFZ QFSDFJWFE
NPSF UFDIOJDBM JTTVFT XJUI UIF TZTUFN� ঒JT DBO CF FYQMBJOFE BT UIF DPMMBCPSBUJWF OBWJ�
HBUJPO JT OPU TPNFUIJOH UIBU QBSUJDJQBOUT XFSF VTFE UP
 FWFO UIPVHI XF JOUSPEVDFE UIF
TZTUFN BOE UIF GFBUVSFT EVSJOH UIF USBJOJOH UBTL�

��� -JNJUBUJPOT
*O UIJT TFDUJPO
 XF TIPSUMZ EFTDSJCF UIF MJNJUBUJPOT PG UIJT DIBQUFS BT PVS FYQFSJNFOUBM TFUVQ
IBE MJNJUBUJPOT SFMBUFE UP� 	J
 UIF $4& TF਄JOH� 	JJ
 QBSUJDJQBOUT SFDSVJUNFOU� BOE 	JJJ
 UIF UBTL
EFTDSJQUJPOT UIBU XF EFTJHOFE� 'JSTU
 XF BDLOPXMFEHF UIBU UIF $4& TF਄JOH JO UIJT TUVEZ
XBT MJNJUFE UP HSPVQT PG UXP BOE UISFF NFNCFST� 4FDPOE
 XF SFDSVJUFE QBSUJDJQBOUT GSPN
B UFDIOPMPHJDBM VOJWFSTJUZ
 MJNJUJOH EFNPHSBQIJD EJWFSTJUZ� -BTU
 XF EFTJHOFE UIF UBTLT
EFTDSJQUJPOT BT SFBMJTUJD BT QPTTJCMF� )PXFWFS
 XF BDLOPXMFEHF UIBU OPU BMM QBSUJDJQBOUT
IBE QSFWJPVTMZ FYQFSJFODFE B DPMMBCPSBUJWF TIPQQJOH UBTL� 0WFSBMM
 XF CFMJFWF UIBU PVS
DPOUSJCVUJPOT JO UIJT DIBQUFS BSF TUJMM WBMJE BOE BSF WBMVBCMF SFTVMUT BT B SFGFSFODF GPS GVUVSF
XPSL�

��� $PODMVTJPOT
*O UIJT DIBQUFS
 XF BJN UP BOTXFS UIF GPMMPXJOH SFTFBSDI RVFTUJPO�

32� )PX BOE XIFO EP OBWJHBUJPOBM NFDIBOJTNT JNQBDU UIF HSPVQ EFDJTJPO NBLJOH
QSPDFTT JO DPMMBCPSBUJWF POMJOF TIPQQJOH UBTLT 

5P UIJT FOE
 XF JOWFTUJHBUFE IPX UIF ॲWF TUBHFT PG HSPVQ EFDJTJPO 	4FDUJPO �����
 NBL�
JOH BSF JNQBDUFE CZ UIF UZQF PG OBWJHBUJPOBM TVQQPSU 	TFQBSBUF WT� TIBSFE OBWJHBUJPO
 JO B
DPMMBCPSBUJWF QSPEVDU TFBSDI UBTL� 8F DPOEVDUFE B VTFS TUVEZ XJUI �� QBSUJDJQBOUT� 1BSUJDJ�
QBOUT XFSF TQMJU CFUXFFO UXP TZTUFNT� POF UIBU TPVHIU UP IBWF JOEJWJEVBMT TFBSDI JOEJWJEV�
BMMZ
 XJUI UIF PUIFS JOUSPEVDJOH TIBSFE OBWJHBUJPO CFUXFFO HSPVQ NFNCFST� 8F PCTFSWFE
UIBU PG UIF TUBHFT PG HSPVQ EFDJTJPO NBLJOH
 4UBHFT �ڱ� XFSF UIF NPTU JNQBDUFE CZ UIF
OBWJHBUJPO TVQQPSU� *O QBSUJDVMBS
 XF GPVOE UIBU QBSUJDJQBOUT PG TIBSFE OBWJHBUJPO XFSF
NPSF FॱFDUJWF JO UIFJS TFBSDI TQBDF FYQMPSBUJPO
 BOE TIBSFE OBWJHBUJPO DBVTFE MFTT VTBHF
PG PUIFS $4& GFBUVSFT
 TVDI BT WJFXJOH SFDFOU RVFSJFT� 8F PCTFSWFE UIBU TIBSFE OBWJHBUJPO
FMJDJUT QBSUJDJQBOUT UP DPNNVOJDBUF NPSF DPOTJTUFOUMZ EVSJOH UIF UBTL
 BOE OP TJHOJॲDBOU
EJॱFSFODFT XFSF GPVOE BDSPTT UIF NFUSJDT XF DPOTJEFSFE GPS 4UBHF � BOE 4UBHF ��

*NQMJDBUJPOT PG UIFXPSL DPOEVDUFE JO UIJT DIBQUFS EFNPOTUSBUF UIBU SFTFBSDIFST TIPVME
DPOTJEFS BOBMZTJOH UIF PVUDPNFT PG POMJOF DPMMBCPSBUJWF TIPQQJOH UBTLT VTJOH UIF ॲWF�
4UBHF GSBNFXPSL CZ <��>
 BT JU QSPWJEFT B NPSF TUSVDUVSFE NBOOFS UP VOEFSTUBOE UIF DPN�
QMFY QSPDFTTFT JOWPMWFE� 8F DPOॲSNFE UIBU DPMMBCPSBUJWF OBWJHBUJPO EPFT BJE TFBSDIFST
XIFO DPMMBCPSBUJWFMZ TIPQQJOH� 8F BMTP DPOॲSNFE UIBU UIF JODMVTJPO PG DIBU UPPMT BMTP
BJET UIF QSPDFTT� OPU CFJOH DP�MPDBUFE
 DIBU QSPWJEFT BO JOWBMVBCMF NFBOT PG DPNNVOJDB�
UJPO CFUXFFO HSPVQ NFNCFST� 5P UIF CFTU PG PVS LOPXMFEHF
 UIJT TUVEZ JT UIF ॲSTU UIBU
MPPLT BU VTFS CFIBWJPVS NFBTVSFT BDSPTT JOEFQFOEFOU BOE TIBSFE OBWJHBUJPO TZTUFNT JO



�

��� � &YQMPSJOH $PMMBCPSBUJWF /BWJHBUJPO 4VQQPSU JO $PMMBCPSBUJWF 1SPEVDU 4FBSDI

F�DPNNFSDF� 0VS JOTJHIUT DBO CF VTFGVM BT UIFZ PQFO VQ B OVNCFS PG QPTTJCMF GVUVSF SF�
TFBSDI EJSFDUJPOT
 TVDI BT�

ۡ &YQMPSFXIJDI UZQFT PG QSPEVDUT DPMMBCPSBUJWF TIPQQJOH BOE OBWJHBUJPO TVQQPSUNBZ
CF CFOFॲDJBM� 'PS FYBNQMF
 TUVEZ UIF TJUVBUJPOT XIFSF QSPEVDUT BSF PG IJHI DPOTJE�
FSBUJPO
 XIJDI UBLF MPOHFS UP ॲOE PS JODSFBTF UIF SJTL PG CVZJOH UIFN�

ۡ *EFOUJGZJOH PUIFS EPNBJOTXIFSF DPMMBCPSBUJWF OBWJHBUJPONBZ CF TVJUBCMF� " QSPNJT�
JOH EPNBJO JT MJUFSBUVSF TFBSDI
 BT SFTFBSDIFST DPOEVDUJOH MJUFSBUVSF SFWJFXT NBZ
CFOFॲU GSPN TIBSFE OBWJHBUJPO UP CSBJOTUPSN BOE EJTDVTT QSFWJPVT MJUFSBUVSF�

ۡ *OWFTUJHBUF IPX B DIBUCPU GBDJMJUBUPS DBO JNQSPWF HSPVQ DIBU EJTDVTTJPOTXIFO TIBSFE
OBWJHBUJPO NBZ OPU CF BT FॱFDUJWF
 GPS JOTUBODF
 JO HSPVQT MBSHFS UIBO UISFF NFN�
CFST�



�
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$PODMVTJPOT

*O UIJT UIFTJT
 XF FYBNJOFE UIF FॱFDUJWFOFTT PG $4& JO UXP QBSUT� 	J
 UIF JNQBDU PG EJG�
GFSFODFT JO HSPVQ DPO࠺HVSBUJPO PO $4& TZTUFN FॱFDUJWFOFTT
 BOE 	JJ
 FॱFDUJWFOFTT PG $4&
TZTUFNT JO TVQQPSU PG DPMMBCPSBUJWF UBTLT JO UIF DPOUFYU PG TFBSDI BT MFBSOJOH BOE DPMMBC�
PSBUJWF POMJOF TIPQQJOH� 8F QSFTFOUFE GPVS VTFS TUVEJFT XJUI NPSF UIBO ��� QBSUJDJQBOUT
BOE EFTDSJCFE UIFJS ॲOEJOHT�

*O UIJT DPODMVEJOH DIBQUFS
 XF ॲSTU SFWJTJU UIF SFTFBSDI RVFTUJPOT XF JOUSPEVDFE JO
$IBQUFS � BOE EFTDSJCF PVS NBJO ॲOEJOHT JO 4FDUJPO ���� ঒FO
 JO 4FDUJPO ���
 XF EJTDVTT
GVUVSF EJSFDUJPOT
 BOE DPODMVEF XJUI ॲOBM SFNBSLT JO 4FDUJPO ����

��� .BJO 'JOEJOHT
����� FDUJWFOFTT࢓& PO 4VQQPSUJOH (SPVQ $PO࢔HVSBUJPOT
8JUIJO UIF ॲSTU QBSU PG UIJT UIFTJT
 XF BOTXFSFE UXP SFTFBSDI RVFTUJPOT NPUJWBUFE CZ UIF
OFFE PG JOWFTUJHBUJOH VOEFSTUVEJFE HSPVQ DPOॲHVSBUJPOT
 OBNFMZ
 HSPVQ TJ[FT
 BOE VTFSTڞ
SPMFT� 'JSTU
 JO $IBQUFS �
 XF UVSOFE PVS B਄FOUJPO UP UIF JNQBDU PG HSPVQ TJ[F PO $4& FG�
GFDUJWFOFTT
 XIJDI IBT OPU SFDFJWFE NVDI B਄FOUJPO JO QBTU SFTFBSDI� 1SFWJPVT XPSL CBTFE
PO TJNVMBUJPOT JOWFTUJHBUFE UIF FॱFDU PG HSPVQ TJ[F DIBOHFT <��>� )PXFWFS
 TJNVMBUJPOT
BSF MJNJUFE JO UIFJS BCJMJUZ UP NPEFM UIF SFBM XPSME� ঒VT
 XF DPOEVDUFE BO FMBCPSBUFE VTFS
TUVEZ UP JOWFTUJHBUF UP XIBU FYUFOU UIF ॲOEJOHT PG UIJT TJNVMBUJPO TUVEZ IPME JO B TFUVQ
XJUI BDUVBM VTFST� 5P UIJT FOE
 XF BTLFE UIF GPMMPXJOH RVFTUJPO�

32� 8IBU JT UIF JNQBDU PG HSPVQ TJ[F PO $4& JO SFDBMM�PSJFOUFE UBTLT JO UFSNT PG SFUSJFWBM
FॱFDUJWFOFTT BOE TFBSDI CFIBWJPVST 

5P BOTXFS UIJT RVFTUJPO
 XF EFTJHOFE B DSPXE�TPVSDJOH CBTFE VTFS FYQFSJNFOU XJUI
NPSF UIBO ��� DSPXE�XPSLFST BDSPTT HSPVQ TJ[FT PG UXP
 GPVS
 BOE TJY
 BOE UISFF $4&
TZTUFN WBSJBOUT� 0VS ॲOEJOHT TIPX UIBU XF EJE OPU PCTFSWF EJNJOJTIJOH SFUVSOT XJUI
JODSFBTJOH HSPVQ TJ[FT� UIF HSPVQ SFDBMM TUFBEJMZ JODSFBTFT BTNPSF DPMMBCPSBUPST QBSUJDJQBUF
JO UIF TFBSDI� 8F BMTP EJE OPU ॲOE MBSHFS DPMMBCPSBUJOH HSPVQT CFOFॲDJBM BU UIF TUBSU PG B
TFBSDI TFTTJPO NPTUMZ� *OTUFBE
 UIF JODSFBTFE SFDBMM PCUBJOFE FBSMZ JO UIF TFBSDI TFTTJPO
DPNQBSFE UP TNBMMFS DPMMBCPSBUJOH HSPVQT JT SFUBJOFE UISPVHIPVU UIF TFBSDI TFTTJPO� -BTUMZ




�
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XF OPUFE UIBU PVS SFTVMUT DPOॲSNFE PVS JOUVJUJPO UIBU EJWJTJPO PG MBCPVS BOE TIBSJOH PG
LOPXMFEHF BQQSPBDIFT OFFE UP CF DPOTJEFSFE XJUI DBSF BT HSPVQ TJ[FT JODSFBTF�

/FYU
 JO $IBQUFS �
 XF BEESFTTFE UIF XFBLOFTT PG QSFWJPVT XPSLT PO QSPWJEJOH TVॴ�
DJFOU FWJEFODF UP UIF VUJMJUZ PG BTTJHOFE SPMFT JO $4&� ঒F NBJO ESBXCBDL PG UIFTF TUVEJFT
XBT UIBU FBDI POF XBT MJNJUFE UP DPNQBSJOH POMZ UXP FYQFSJNFOUBM DPOEJUJPOT� ঒VT
 JO
$IBQUFS �
 XF TFU PVU UP TF਄MF UIF GPMMPXJOH RVFTUJPO�

32� 8IBU BSF UIF CFOFॲUT PG SPMF�CBTFE $4& SFDBMM�PSJFOUFE UBTLT JO UFSNT PG TFBSDI
SFUSJFWBM FॱFDUJWFOFTT
 TFBSDI CFIBWJPVST
 BOE DPNNVOJDBUJPO QB਄FSOT 

5P BOTXFS UIJT RVFTUJPO
 XF EFTJHOFE B DSPXE�TPVSDJOH CBTFE VTFS TUVEZ BDSPTT GPVS
DPOEJUJPOT� 	J
 JOEJWJEVBM TFBSDIFST� 	JJ
 BSUJॲDJBM HSPVQT GPSNFE CZ BHHSFHBUJOH UIF TFBSDI
MPHT PG QBJST PG JOEJWJEVBM TFBSDIFST� 	JJJ
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUIPVU BTTJHOFE
SPMFT� BOE 	JW
 QBJST PG DPMMBCPSBUJOH TFBSDIFST XJUI BTTJHOFE SPMFT� #FTJEFT TFBSDI FॱFD�
UJWFOFTT
 XF JOWFTUJHBUFE UIF EJॱFSFODFT JO TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QB਄FSOT
CFUXFFO UIPTF DPOEJUJPOT�

"MUIPVHI PVS TFBSDI CFIBWJPVS BOE DPNNVOJDBUJPO QB਄FSO BOBMZTFT FYIJCJU B TVC�
TUBOUJBM EJॱFSFODF BNPOH UIPTF HSPVQT
 XF GPVOE UIBU TFBSDI FॱFDUJWFOFTT EPFT OPU EJॱFS
TJHOJॲDBOUMZ CFUXFFO HSPVQT XJUI BOE XJUIPVU BTTJHOFE SPMFT� 1BSUJDVMBSMZ
 XF GPVOE UIBU
PVS SFUSJFWBM FॱFDUJWFOFTT NFBTVSFT 	QSFDJTJPO BOE SFDBMM
 EP OPU EJॱFS TJHOJॲDBOUMZ CF�
UXFFO HSPVQT XJUI BOE XJUIPVU BTTJHOFE SPMFT� "SUJॲDJBM HSPVQT 	J�F�
 QBJST PG JOEJWJEVBM
TFBSDIFST
 EJE OPU CFOFॲU GSPN DPNNVOJDBUJPO BOE DPPSEJOBUJPO QFSGPSN BU UIF TBNF MFWFM
PG SFDBMM BT DPMMBCPSBUJWF HSPVQT� *O BEEJUJPO
 XF GPVOE UIBU HSPVQT XJUI BTTJHOFE SPMFT
TIPX TFBSDI CFIBWJPVST UIBU JOEJDBUF UIFJS DPNQMJBODF XJUI UIF HJWFO SPMF BTTJHONFOU�
HSPVQNFNCFST UBTLFE XJUI FYQMPSJOH UIF TFBSDI TQBDF TQFOU MFTT UJNF SFBEJOH EPDVNFOUT

BOE JTTVFE NPSF RVFSJFT� *O DPOUSBTU UP HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT
 HSPVQ NFN�
CFST BTTJHOFE UIF UBTL PG FYQMPSJOH UIF TFU PG EPDVNFOUT QSF�TFMFDUFE CZ BOPUIFS HSPVQ
NFNCFS TQFOU NPSF UJNF SFBEJOH EPDVNFOUT� %FTQJUF UIF BQQBSFOU EJॱFSFODFT JO TFBSDI
CFIBWJPVST
 TFBSDI QFSGPSNBODF PWFSBMM EPFT OPU EJॱFS TJHOJॲDBOUMZ� -BTUMZ
 XF GPVOE UIBU
HSPVQT XJUI BTTJHOFE SPMFT DPNNVOJDBUF MFTT GSFRVFOUMZ UIBO HSPVQT XJUIPVU BTTJHOFE
SPMFT� "HBJO
 UIPVHI
 UIF UJNF TBWFE GSPN GFXFS FYDIBOHFT EJE OPU UVSO JOUP BO JNQSPWFE
TFBSDI QFSGPSNBODF� 8F DPODMVEFE UIBU SPMF�CBTFE $4& EPFT OPU TFFN UP CF CFOFॲDJBM BT
VTFST BMPOF DBO TVDDFTTGVM TFMG�PSHBOJTF UIF DPMMBCPSBUJOH HSPVQ UP SFBDI UIFJS HPBMT�

����� 4VQQPSUJOH 4FBSDI BT -FBSOJOH BOE 0OMJOF 4IPQQJOH $POUFYUT
8F UIFO NPWFE UP UIF TFDPOE QBSU PG UIJT UIFTJT� 8F GPDVTFE PO UXP DPOUFYUT
 OBNFMZ

TFBSDI BT MFBSOJOH
 BOE DPMMBCPSBUJWF POMJOF TIPQQJOH� *O $IBQUFS �
 XF UVSOFE PVS B਄FO�
UJPO UP TFBSDI BT MFBSOJOH BOE BOTXFSFE UIF SFTFBSDI RVFTUJPO�

32� *T 	JOEJWJEVBM BOE DPMMBCPSBUJWF
 TFBSDI B WJBCMF BMUFSOBUJWF UP JOTUSVDUPS�EFTJHOFE
MFBSOJOH 

5P BOTXFS UIJT RVFTUJPO
 XF EFTJHOFE B DSPXE�TPVSDFE VTFS TUVEZ XJUI ��� QBSUJDJ�
QBOUT BTTJHOFE UP POF PG UIF ॲWF EJॱFSFOU DPOEJUJPOT UIBU DPOTJTUFE PG JOTUSVDUPS�EFTJHOFE
MFBSOJOH 	TIPSU IJHI�RVBMJUZ WJEFP MFDUVSF
 BHBJOTU UISFF GPSNT PG TFBSDI� *O QBSUJDVMBS

PVS FYQFSJNFOU DPOEJUJPOT DPOTJTUFE PG 	J
 TFBSDI�POMZ
 	JJ
 TFBSDI BT B TVQQPSU UPPM GPS
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JOTUSVDUPS�EFTJHOFE MFBSOJOH BOE 	JJJ
 DPMMBCPSBUJWF TFBSDI� 8F NFBTVSFE UIFJS MFBSOJOH
HBJOT JO B WPDBCVMBSZ MFBSOJOH UBTL
 XIJDI QSPWFE UP CF TVॴDJFOUMZ DIBMMFOHJOH UIPVHI
UFTUJOH POMZ MPXFS DPHOJUJWF TLJMM MFWFMT� 8F GPVOE UIBU QBSUJDJQBOUT JO UIF JOTUSVDUPS�
EFTJHOFE MFBSOJOH DPOEJUJPO SFBDIFE VQ UP ��� IJHIFS MFBSOJOH HBJOT UIBO QBSUJDJQBOUT
JO UIF TFBSDI�POMZ DPOEJUJPO� "MTP
 JOTUSVDUPS�EFTJHOFE MFBSOJOH TVQQPSUFE CZ TFBSDI JT
TVQFSJPS UP JOTUSVDUPS�EFTJHOFE MFBSOJOH BMPOF
 MFBEJOH UP B ��� JODSFBTF JO SFBMJTFE QP�
UFOUJBM MFBSOJOH� "U UIF TBNF UJNF
 UIFTF JODSFBTFT JO MFBSOJOH HBJO EP OPU USBOTMBUF JOUP
B IJHIFS DPOॲEFODF JO UIF TFBSDI QSPDFTT� -BTUMZ
 XF GPVOE UIBU $4& JT OPU DPNQFUJUJWF
BT UIF DPMMBCPSBUJWF DPTU MFBWFT MFTT UJNF GPS UIF SFUSJFWBM BOE TFOTFNBLJOH TUFQT PG UIF
TFBSDI QSPDFTT� UIF MFBSOJOH HBJOT EFDSFBTFE TJHOJॲDBOUMZ DPNQBSFE UP UIF WJEFP DPOEJ�
UJPOT� $POTJEFSJOH UIBU XF VTFE WFSZ IJHI�RVBMJUZ MFDUVSF WJEFPT JO DPNQBSJTPO UP TFBSDI

XF DPOTJEFS UIFTF SFTVMUT UP JOEJDBUF UIBU TFBSDI DBO CF B WJBCMF 	UIPVHI XPSTF
 BMUFSOB�
UJWF UP JOTUSVDUPS EFTJHOFE MFBSOJOH
 FTQFDJBMMZ JO TJUVBUJPOT XIFSF OP IJHI�RVBMJUZ WJEFP
NBUFSJBM JT BWBJMBCMF�

0VS MBTU TUVEZ XBT JO OBWJHBUJPO TVQQPSU JO DPMMBCPSBUJWF TIPQQJOH UBTLT� *O $IBQUFS �

XF BEESFTTFE UIF GPMMPXJOH SFTFBSDI RVFTUJPO�

32� )PX BOE XIFO EP OBWJHBUJPOBM NFDIBOJTNT JNQBDU UIF HSPVQ EFDJTJPO NBLJOH QSP�
DFTT JO DPMMBCPSBUJWF QSPEVDU TFBSDI UBTLT 

5P BOTXFS UIJT RVFTUJPO
 XF DPOEVDUFE B VTFS TUVEZXJUI �� QBSUJDJQBOUT� 1BSUJDJQBOUT XFSF
BTTJHOFE UP POF PG UIF UXP FYQFSJNFOUBM DPOEJUJPOT� TFQBSBUF PS TIBSFE OBWJHBUJPO� 8F IZ�
QPUIFTJTFE UIBU TIBSFE OBWJHBUJPO XPVME JNQBDU UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT TUBHFT
CZ FOBCMJOH JODSFBTFE DP�QSFTFODF BOE DPOTFRVFOUMZ JODSFBTFE BXBSFOFTT BOE TIBSJOH PG
LOPXMFEHF PG UIF $4& QSPDFTT� 8F GPVOE UIBU PG UIF TUBHFT PG HSPVQ EFDJTJPO NBLJOH
 UIF
TUBHFT PG TFBSDI
 SFWJFX
 BOE FWBMVBUF
 XFSF UIF NPTU JNQBDUFE CZ UIF OBWJHBUJPO TVQQPSU�
*O QBSUJDVMBS
 XF GPVOE UIBU QBSUJDJQBOUT PG TIBSFE OBWJHBUJPO XFSF NPSF FॱFDUJWF JO UIFJS
TFBSDI TQBDF FYQMPSBUJPO
 BOE TIBSFE OBWJHBUJPO DBVTFE MFTT VTBHF PG PUIFS $4& GFBUVSFT

TVDI BT WJFXJOH SFDFOU RVFSJFT� *O BEEJUJPO
 XF PCTFSWFE UIBU TIBSFE OBWJHBUJPO FMJDJUT QBS�
UJDJQBOUT UP DPNNVOJDBUF NPSF DPOTJTUFOUMZ EVSJOH UIF UBTL
 BOE OP TJHOJॲDBOU EJॱFSFODFT
XFSF GPVOE BDSPTT UIF NFUSJDT XF DPOTJEFSFE GPS UIF QVSDIBTF EFDJTJPO BOE QPTU�QVSDIBTF
EFDJTJPO TUBHFT PG UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT� 8F CFMJFWF UIBU UIF XPSL EPOF JO
UIJT DIBQUFS EFNPOTUSBUFT UIBU DPOTJEFSJOH POMJOF DPMMBCPSBUJWF TIPQQJOH UBTLT NVTU CF
FWBMVBUFE XJUI UIF HSPVQ EFDJTJPO NBLJOH TUBHFT JO NJOE
 BT JU QSPWJEFT B NPSF TUSVDUVSFE
NBOOFS UP VOEFSTUBOE UIF DPNQMFY QSPDFTTFT JOWPMWFE� 8F DPOॲSNFE UIBU DPMMBCPSBUJWF
OBWJHBUJPO EPFT IFMQ TFBSDIFST XIFO DPMMBCPSBUJWFMZ TIPQQJOH� -BTUMZ
 XF BMTP DPOॲSNFE
UIBU UIF JODMVTJPO PG DIBU UPPMT BMTP BJET UIF QSPDFTT� OPU CFJOH DP�MPDBUFE
 DIBU QSPWJEFT BO
JOWBMVBCMF NFBOT PG DPNNVOJDBUJPO CFUXFFO HSPVQ NFNCFST� 5P UIF CFTU PG PVS LOPXM�
FEHF
 UIJT TUVEZ JT UIF ॲSTU UIBU MPPLT BU VTFS CFIBWJPVS NFBTVSFT BDSPTT JOEFQFOEFOU BOE
TIBSFE OBWJHBUJPO TZTUFNT JO F�DPNNFSDF�

��� -JNJUBUJPOT
*O UIJT UIFTJT
 UIF VTFS TUVEJFT XF DPOEVDUFE JO UIJT UIFTJT IBE PWFSBMM MJNJUBUJPOT SFMBUFE UP�
	J
 UIF SFDSVJUNFOU PG UIF QBSUJDJQBOUT GPS UIF TUVEJFT� 	JJ
 VTFS TUVEZ JOTUSVDUJPOT� BOE 	JJJ

DSPXE�TPVSDJOH FYQFSJNFOUT EVSJOH UIF $PSPOBWJSVT QBOEFNJD� 'JSTU
 JO $IBQUFST 
�ے� XF
SFDSVJUFE QBSUJDJQBOUT WJB B DSPXE�TPVSDJOH QMBUGPSN
 XIFSF XF MJNJUFE PVS QBSUJDJQBOUT UP



�
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&OHMJTI TQFBLFST
 BOE XF QBJE B DPOUSJCVUJPO BDDPSEJOH UP UIF 1SPMJॲD QMBUGPSNۘT TVHHFT�
UJPO� *O $IBQUFS �
 PVS QBSUJDJQBOUT DPOTJTUFE PG NPTUMZ TUVEFOUT GSPN UFDI CBDLHSPVOET

XIJDI BMTP DPVME CF MJNJUFE EVF UP UIF MFTT EJWFSTF CBDLHSPVOE� 8F BDLOPXMFEHF UIBU
UIF QBSUJDJQBOUT DPVME CF MJNJUFE
 CVU XF CFMJFWF JU EPFT OPU BॱFDU UIF SFMFWBODF PG UIF
QSFTFOUFE SFTVMUT JO UIPTF DIBQUFST� 4FDPOE
 XF EFTJHOFE PVS TUVEJFT BOE HBWF JOTUSVD�
UJPOT UP UIF QBSUJDJQBOUT GPS EPJOH UBTLT UIBU XPVME CF BT SFBMJTUJD BT QPTTJCMF� "MUIPVHI
NBOZ PG UIFTF UBTLT XFSF JOTQJSFE CZ SFMBUFE XPSLT
 XF BDLOPXMFEHF UIBU PVS SFTVMUT DPVME
CF BॱFDUFE JO UFSNT PG HFOFSBMJTBCJMJUZ� -BTUMZ
 XF SFDSVJUFE QBSUJDJQBOUT GPS UXP TUVEJFT
	$IBQUFS � BOE $IBQUFS �
 EVSJOH B QFSJPE PG UIF $PSPOBWJSVT QBOEFNJD 	&VSPQF MPDLEPXO
JO "QSJM ���� BOE "QSJM ����
� 8F BDLOPXMFEHF UIBU UIF JODSFBTFE EJTUSBDUJPOT BU IPNF
BOE XPSLQMBDF 	F�H�
 XJUI IPNFTDIPPMJOH PS GBNJMZ DBSF
 DPVME IBWF BॱFDUFE UIF QBSUJDJ�
QBOUTۘ QFSGPSNBODF EVSJOH UIF FYQFSJNFOUT TJODF NPTU PG PVS QBSUJDJQBOUT XFSF MPDBUFE JO
DPVOUSJFT XJUI SJHJE MPDLEPXO NFBTVSFT 	NPTU PG PVS QBSUJDJQBOUT SFTJEFE JO UIF 6, BOE
঒F /FUIFSMBOET
�

��� 'VUVSF %JSFDUJPOT
*O UIF GPMMPXJOH
 XF EJTDVTT EJSFDUJPOT GPS GVUVSF XPSL UP GVSUIFS FYQBOE PVS XPSL�

����� &WBMVBUJPO PG $PMMBCPSBUJWF 4FBSDI 4ZTUFNT
&WBMVBUJPO JO $4& JT B DPOUJOVBMMZ EJTDVTTFE BOE EJॴDVMU JTTVF BNPOH $4& SFTFBSDIFST

XJUI UXPXPSLTIPQT PO$4& FWBMVBUJPO IBWJOH CFFO IFME JO ���� BOE ���� 	&$PMۘ���� <���>
BOE &$PMۘ���� <��>
� ঒F HPBM PG UIF ॲSTU XPSLTIPQ JO ���� XBT UP JEFOUJGZ JTTVFT PO FWBMV�
BUJOH $4& BOE XIZ $4& FWBMVBUJPO JT NPSF DIBMMFOHJOH UIBO JOEJWJEVBM JOUFSBDUJWF TFBSDI
FWBMVBUJPO� ঒SPVHIPVU UIJT UIFTJT
 XF MFWFSBHFE NBOZ BTQFDUT GSPN **3 BOE )$* SFTFBSDI
ॲFMET UP IFMQ VT NBLF PVS TUVEZ EFTJHO EFDJTJPOT� 4JNJMBSMZ
 QSFWJPVT BOE DPODVSSFOU
$4& TUVEJFT BMTP VTFE NFUSJDT BOE EBUB DPMMFDUJPOT DPNNPO JO **3 TUVEJFT� )PXFWFS
 $4&
TUVEJFT IBWF NBOZ BTQFDUT UIBU EJॱFS GSPN **3 TUVEJFT
 TVDI BT HSPVQ DPOॲHVSBUJPOT BOE
DPMMBCPSBUJWF UBTLT� *O UIF TFDPOE XPSLTIPQ JO ����
 QBSUJDJQBOUT JEFOUJॲFE UIF GPDVT PG
FWBMVBUJPO JO $4& TIPVME CF PO UIF VOEFSTUBOEBCJMJUZ
 VTBCJMJUZ BOE RVBMJUZ PG PVUDPNFT

BMPOH XJUI LOPXMFEHF TIBSJOH BOE TFOTFNBLJOH� )PXFWFS
 QBSUJDJQBOUT BMTP DPOTJEFSFE
UIFTF MB਄FS FWBMVBUJPO BTQFDUT NVDI NPSF DIBMMFOHJOH UP NFBTVSF BOE FWBMVBUF�

"T B SFTVMU PG UIF EJTDVTTJPOT PG UIF UXP XPSLTIPQT
 UIFSF JT TQBDF GPS GPSNBMJTJOH BO
FWBMVBUJPO GSBNFXPSL GPS $4&�঒JT GSBNFXPSL TIPVME UBLF JOUP BDDPVOU UIF NBOZ BTQFDUT
UIBU EJॱFS $4& TUVEJFT GSPN **3 TUVEJFT BOE QSPWJEF B DMFBS HVJEFMJOF UP $4& SFTFBSDIFST�
$POTFRVFOUMZ
 UIJT DPVME GBDJMJUBUF SFTFBSDIFST JONBLJOH EFDJTJPOT EVSJOH UIF TUVEZ EFTJHO
TUBHF BOE QSPWJEF SPCVTU FYQFSJNFOUBUJPO GPS $4&�

����� .PEFMMJOH BOE 4JNVMBUJOH $PMMBCPSBUJWF 4FBSDI #FIBWJPVS
.PEFMMJOH VTFS CFIBWJPVS JO **3 IBT CFFO FYUFOTJWFMZ TUVEJFE XJUI GPSNBM NPEFMT TVDI
BT FDPOPNJD NPEFMT <��>� 4FBSDI BOE TUPQ CFIBWJPVS NPEFMT IBWF PSJFOUFE SFTFBSDIFST
JO JEFOUJGZJOH UIF DPTUT BOE CFOFॲUT PG JOUFSGBDF GFBUVSFT TVDI BT B SFDFOU RVFSZ XJEHFU�
.PSFPWFS
 TVDI B NPEFM IBT CFFO UIF CBTF GPS SPCVTU TJNVMBUJPO JO **3 BOE QSPWJEFT BO
BMUFSOBUJWF BOE DPNQMFNFOU UP VTFS TUVEJFT� " GVUVSF MJOF PG XPSL JO $4& JT UP NPEFM DPM�
MBCPSBUPSTۘ TFBSDI CFIBWJPVS� 1SFWJPVT XPSLT IBWF VTFE TJNVMBUJPO PG **3 CFIBWJPVS UP
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TJNVMBUF B $4& TFTTJPO� )PXFWFS
 UIPTF TJNVMBUJPOT EJE OPU DPOTJEFS NPEFMMJOH DPMMBCPSB�
UPSTۘ JOEJWJEVBM CFIBWJPVS BOE JOUFSBDUJPOT XJUI PUIFS DPMMBCPSBUPST� 'VUVSF XPSL TIPVME
UBLF JOUP BDDPVOU UIF JOUFSBDUJPO CFIBWJPVS PG DPMMBCPSBUPST BOE NPEFM PUIFS $4& DIBSBD�
UFSJTUJDT TVDI BT HSPVQ TJ[FT BOE VTFSTۘ SPMFT� ঒JT MJOF PG XPSL DPVME QPUFOUJBMMZ BTTJTU GBTU
QSPUPUZQJOH PG JOUFSGBDF GFBUVSFT BT XFMM BMHPSJUINJD NFEJBUJPO BQQSPBDIFT�

����� $PMMBCPSBUJWF -FBSOJOH UP 3BOL .PEFMT
$PMMBCPSBUJWF SBOLJOH NPEFMT IBWF CFFO EFWFMPQFE JO B UXP TUFQT GBTIJPO <���>� 'PS JO�
TUBODF
 UIF ॲSTU TUFQ EJWJEFT B EBUB DPMMFDUJPO HJWFO B RVFSZ 	F�H�
 XJUI DMVTUFSJOH UFDI�
OJRVFT

 BOE UIF TFDPOE NBUDIFT QPUFOUJBM EPDVNFOUT UP FBDI DPMMBCPSBUPS HJWFO UIFJS
QSPॲMF 	F�H�
 FYQFSUJTF
 <���
 ���>� "MUIPVHI UIFTF UXP TUFQT QSPWJEF B DMFBS NPEFMMJOH
PG DPMMBCPSBUJWF SBOLFST
 BOPUIFS TFU PG DPMMBCPSBUJWF SBOLFST DPVME CF EFWFMPQFE JO POF
TUFQ CBTFE PO MFBSOJOH UP SBOL NPEFMT BOE PQUJNJTJOH POF PCKFDUJWF JOTUFBE PG UXP�

$PMMBCPSBUJWF MFBSOJOH UP SBOL NPEFMT DPVME VTF BT JOQVU UIF VTFS
 HSPVQ
 RVFSZ SFQSF�
TFOUBUJPOT BOE QSPEVDF BT PVUQVU UIF UBJMPSFE MJTU PG SBOLFE EPDVNFOUT GPS UIF JOEJWJEVBM
VTFS� )PXFWFS
 UP USBJO MFBSOJOH UP SBOL NPEFMT
 EBUB DPMMFDUJPOT BOE RVFSZ�EPDVNFOU
SFMFWBOU QBJST BSF SFRVJSFE� 0OF DIBMMFOHF UIBU BSJTFT JT UIBU
 JO $4&
 UIF RVFSZ�EPDVNFOU
SFMFWBODF TDPSF DBO CF EJॱFSFOU GPS FBDI VTFS JO B HSPVQ� )FSF
 TJNVMBUJPO DBO IFMQ CVJME
MFBSOJOH UP SBOL NPEFMT CZ QSPWJEJOH TJNVMBUFE CFIBWJPVS EBUB UP USBJO UIF NPEFMT� 6MUJ�
NBUFMZ
 MFBSOJOH UP SBOL NPEFMT DBO CF FWBMVBUFE WJB VTFS TUVEJFT BOE MFBSO GSPN DPMMBCP�
SBUPSTۘ CFIBWJPVS BT UIFZ JOUFSBDU XJUI UIF TFBSDI SFTVMUT�

����� $PMMBCPSBUJWF $POWFSTBUJPOBM 4FBSDI
$POWFSTBUJPO JT BO JNQPSUBOU BTQFDU JO $4& XIFO DPMMBCPSBUPST BSF TZODISPOJTFE JO B
TFBSDI TFTTJPO� ঒SPVHIPVU
 XF IBWF SFDPHOJTFE UIF JNQPSUBODF PG DPOWFSTBUJPO BOE BOBM�
ZTFE UIF DPOWFSTBUJPO CFIBWJPVS PG DPMMBCPSBUPST� 3FDFOUMZ
 B MPU PG FॱPSU PG *3 SFTFBSDIFST
IBT HPOF JOUP DPOWFSTBUJPOBM TFBSDI EBUB DPMMFDUJPOT BOE FWBMVBUJPO NFUIPEPMPHJFT <��>�
)PXFWFS
 UIF OVNCFS PG XPSLT UIBU GPDVTFE PO UIF DPOWFSTBUJPO BTQFDU PG $4& IBT CFFO
MJNJUFE� 1SFWJPVT TUVEJFT GPDVTFE PO DPNQBSJOH WPJDF WFSTVT UFYU DPOWFSTBUJPO <��>
 IPX�
FWFS
 POMZ B GFX UP GPSNBMJTF IPX DPMMBCPSBUPST XPVME EJTDVTT UIFJS JOGPSNBUJPO OFFE BOE
EJWJEF UIF UBTL WJB DPOWFSTBUJPO <���
 ���>�

঒FSFGPSF
 B QSPNJTJOH MJOF PG SFTFBSDI JT UP JEFOUJGZ B਄SJCVUFT PG DPOWFSTBUJPO JO $4&
UIBU DBO CF CFOFॲDJBM UP IFMQ DPMMBCPSBUPST
 GPS JOTUBODF
 EJTDVTT UIFJS JOGPSNBUJPO OFFE

EJWJEF UIF UBTL
 BOE TIBSF LOPXMFEHF� "OPUIFS B਄SJCVUF UIBU XPVME CF XPSUI DPOTJEFSJOH
JT UIF JNQBDU PG HSPVQ TJ[FT JO DPOWFSTBUJPOBM $4&� *O QBSUJDVMBS
 BEEJOH NPSF VTFST UP B
HSPVQ DPVME IJOEFS UIF HSPVQ DIBU GSPN CFDPNJOH JOWJBCMF UP LFFQ VQ XJUI UIFJS TFBSDIJOH
BOE DIB਄JOH�

'JOBMMZ
 JO UIF PQQPTJUF EJSFDUJPO PG UIJT UIFTJT
 POF DBO DPOUJOVF UIF EFWFMPQNFOU PG
$4& CZ POMZ GPDVTJOH PO TVQQPSUJOH $4& WJB DPOWFSTBUJPOBM TZTUFNT BT DPOEVDUFE CZ"WVMB
<�> PS XJUI WPJDF�FOBCMFE $4& XJUI WPJDF BTTJTUBOUT TVDI BT "NB[PO "MFYB BOE (PPHMF
)PNF� )FSF
 BO PQFO RVFTUJPO UIBU JT JOUFSFTUJOH UP BOTXFS JT XIBU UZQF PG UBTL DPOWFSTB�
UJPOBM $4& DBO TVQQPSU FॱFDUJWFMZ <��>�
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��� 'JOBM 3FNBSLT
&YBNJOJOH UIF FॱFDUJWFOFTT PG $4& TZTUFNT JT B DIBMMFOHJOH FOEFBWPVS UIBU JOWPMWFTNBOZ
SFTFBSDI BOE FOHJOFFSJOH EFDJTJPOT� "T EFNPOTUSBUFE UISPVHIPVU UIF UIFTJT
 XF IBWF FY�
BNJOFE $4& FॱFDUJWFOFTT JO TFWFSBM EJNFOTJPOT
 GPDVTFE PO EFTJHOJOH VTFS SFTFBSDI TUVE�
JFT UIBU DPVME QSPWJEF VT FWJEFODF PO UIF CFOFॲUT PG $4& TZTUFNT� 8F IBWF BMTP QSPWJEFE
BO PQFO TPVSDF GSBNFXPSL
 SearchX
 UIBU XF CFMJFWF XJMM BTTJTU UIF SFTFBSDI DPNNVOJUZ�
0VS JOWFTUJHBUJPOT DPOTJEFSFE NBOZ BTQFDUT PG UIF SearchXۘT 6* TVDI BT UIF DPMMBCPSBUJWF
GFBUVSFT VTBHF� 8F CFMJFWF XF IBWF QSPWJEFE B SPCVTU $4& TZTUFN GPS GVUVSF SFTFBSDIFST UP
DPOEVDU FYQFSJNFOUT XJUI B GPDVT NPSF PO BMHPSJUINJD NFEJBUJPO BQQSPBDIFT� 'JOBMMZ
 XF
CFMJFWF UIBU UIJT UIFTJT XJMM QPUFOUJBMMZ BJE SFTFBSDIFST JO GVSUIFS FYQMPSJOH NBOZ BTQFDUT
PG $4& TZTUFNT�
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<��> 3PCFSU %PSGNBO� " GPSNVMB GPS UIF HJOJ DPFॴDJFOU� F࡞ SFWJFX PG FDPOPNJDT BOE
TUBUJTUJDT
 QBHFT 
���ے��� �����

<��> ,BUIFSJOF " %PVHIFSUZ 4UBIM BOE .BSDP " #SBWP� $POUFNQPSBSZ DMBTTSPPN WPDBC�
VMBSZ BTTFTTNFOU GPS DPOUFOU BSFBT� F࡞ 3FBEJOH 5FBDIFS
 QBHFT 
���ے��� �����

<��> "TIMFF &EXBSET BOE %JBOF ,FMMZ� )PX EPFT JOUFSFTU JO B XPSL UBTL JNQBDU TFBSDI
CFIBWJPS BOE FOHBHFNFOU *O 1SPDFFEJOHT PG UIF ���� "$. PO $POGFSFODF PO )VNBO
*OGPSNBUJPO *OUFSBDUJPO BOE 3FUSJFWBM
 QBHFT 
���ے��� �����

<��> $BSTUFO &JDLIPॱ
 +BJNF 5FFWBO
 3ZFO 8IJUF
 BOE 4VTBO %VNBJT� -FTTPOT GSPN UIF
KPVSOFZ� B RVFSZ MPH BOBMZTJT PG XJUIJO�TFTTJPO MFBSOJOH� *O 1SPDFFEJOHT PG UIF �UI
"$. JOUFSOBUJPOBM DPOGFSFODF PO 8FC TFBSDI BOE EBUB NJOJOH
 QBHFT 
���ے��� �����

<��> $PMVN 'PMFZ BOE "MBO ' 4NFBUPO� 4ZODISPOPVT DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM�
5FDIOJRVFT BOE FWBMVBUJPO� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT
���ے�� 4QSJOHFS
 �����

<��> $PMVN 'PMFZ BOE "MBO ' 4NFBUPO� %JWJTJPO PG MBCPVS BOE TIBSJOH PG LOPXMFEHF GPS
TZODISPOPVT DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *OGPSNBUJPO QSPDFTTJOH � NBOBHF�
NFOU
 ��	�

���ے���� �����



���

<��> +POBUIBO 'PTUFS� $PMMBCPSBUJWF JOGPSNBUJPO TFFLJOH BOE SFUSJFWBM� "OOVBM 3FWJFX PG
*OGPSNBUJPO 4DJFODF BOE 5FDIOPMPHZ
 ��	�

���ے���� %FDFNCFS ����� *44/ ����������

<��> :BOKVO (BP
 .BEIV 3FEEZ
 BOE #FSOBSE +BOTFO� 4IPQXJUINF�� $PMMBCPSBUJWF JOGPS�
NBUJPO TFBSDIJOH BOE TIPQQJOH GPS POMJOF SFUBJM� *O 1SPDFFEJOHT PG UIF ��UI )BXBJJ
*OUFSOBUJPOBM $POGFSFODF PO 4ZTUFN 4DJFODFT
 �����

<��> 6ST (BTTFS
 4BOESB $PSUFTJ
 .PNJO . .BMJL
 BOE "TIMFZ -FF� :PVUI BOE EJHJUBM
NFEJB� 'SPN DSFEJCJMJUZ UP JOGPSNBUJPO RVBMJUZ� #FSLNBO$FOUFS 3FTFBSDI 1VCMJDBUJPO

�����

<��> (FOF (PMPWDIJOTLZ
 +PIO"EDPDL
 +FSFNZ 1JDLFOT
 1FSOJMMB ঑WBSGPSEU
 BOE.BSJCFUI
#BDL� $FSDIJBNP� B DPMMBCPSBUJWF FYQMPSBUPSZ TFBSDI UPPM� 1SPDFFEJOHT PG $PNQVUFS
4VQQPSUFE $PPQFSBUJWF 8PSL 	$4$8

 QBHFT 
��ے� �����

<��> (FOF (PMPWDIJOTLZ
 +FSFNZ 1JDLFOT
 BOE .BSJCFUI #BDL� " UBYPOPNZ PG DPMMBCP�
SBUJPO JO POMJOF JOGPSNBUJPO TFFLJOH� +$%- 8PSLTIPQ PO $PMMBCPSBUJWF *OGPSNBUJPO
3FUSJFWBM
 �����

<��> (FOF (PMPWDIJOTLZ
 1FSOJMMB ঑WBSGPSEU
 BOE +FSFNZ 1JDLFOT� $PMMBCPSBUJWF JOGPS�
NBUJPO TFFLJOH� $PNQVUFS
 	�

��ے��� �����

<��> (FOF (PMPWDIJOTLZ
 "CEJHBOJ %JSJZF
 BOE 5POZ %VOOJHBO� ঒F GVUVSF JT JO UIF QBTU�
EFTJHOJOH GPS FYQMPSBUPSZ TFBSDI� *O 1SPDFFEJOHT PG UIF �UI JOGPSNBUJPO JOUFSBDUJPO
JO DPOUFYU TZNQPTJVN
 QBHFT 
��ے�� �����

<��> 3PCFSUP (PO[¡MF[�*C¡±F[
 .VHF )BTFLJ
 BOE $IJSBH 4IBI� -FUۘT TFBSDI UPHFUIFS

CVU OPU UPP DMPTF� BO BOBMZTJT PG DPNNVOJDBUJPO BOE QFSGPSNBODF JO DPMMBCPSBUJWF
JOGPSNBUJPO TFFLJOH� *OGPSNBUJPO 1SPDFTTJOH � .BOBHFNFOU
 ��	�

����ے����� �����

<��> 1IJMJQ + (VP
 +VIP ,JN
 BOE 3PC 3VCJO� )PX WJEFP QSPEVDUJPO BॱFDUT TUVEFOU FO�
HBHFNFOU� "O FNQJSJDBM TUVEZ PG NPPD WJEFPT� *O 1SPDFFEJOHT PG UIF STU࠺ "$.
DPOGFSFODF PO -FBSOJOH! TDBMF DPOGFSFODF
 QBHFT 
��ے�� �����

<��> :BOHZBOH (VP
 ;IJZPOH $IFOH
 -JRJBOH /JF
 :JOHMPOH 8BOH
 +VO .B
 BOE .PIBO
,BOLBOIBMMJ� "਄FOUJWF MPOH TIPSU�UFSN QSFGFSFODF NPEFMJOH GPS QFSTPOBMJ[FE QSPE�
VDU TFBSDI� "$. 5SBOTBDUJPOT PO *OGPSNBUJPO 4ZTUFNT 	50*4

 ��	�

��ے�� �����

<��> 1SFCFO )BOTFO BOE ,BMFSWP +¤SWFMJO� $PMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM JO BO
JOGPSNBUJPO�JOUFOTJWF EPNBJO� *OGPSNBUJPO 1SPDFTTJOH � .BOBHFNFOU
 ��	�
ے�����
����
 �����

<��> "INFE )BTTBO "XBEBMMBI
 3ZFO 8 8IJUF
 1BUSJDL 1BOUFM
 4VTBO 5 %VNBJT
 BOE
:J�.JO 8BOH� 4VQQPSUJOH DPNQMFY TFBSDI UBTLT� *O 1SPDFFEJOHT PG UIF ��SE "$.
JOUFSOBUJPOBM DPOGFSFODF PO DPOGFSFODF PO JOGPSNBUJPO BOE LOPXMFEHF NBOBHFNFOU

QBHFT 
���ے��� �����

<��> (FSBME )¤VCM BOE 7BMFSJF 5SJ঍T� $POTVNFS EFDJTJPO NBLJOH JO POMJOF TIPQQJOH
FOWJSPONFOUT� ঒F FॱFDUT PG JOUFSBDUJWF EFDJTJPO BJET� .BSLFUJOH TDJFODF
 ��	�
ے��
��
 �����



��� #JCMJPHSBQIZ

<��> .BSUJ " )FBSTU� 8IBUۘT NJTTJOH GSPN DPMMBCPSBUJWF TFBSDI $PNQVUFS
 ��	�

��ے���
�����

<��> +BTPO )JMM BOE $BSM (VUXJO� ঒F NBVJ UPPMLJU� (SPVQXBSF XJEHFUT GPS HSPVQ BXBSF�
OFTT� $PNQVUFS 4VQQPSUFE $PPQFSBUJWF 8PSL 	$4$8

 ��	�

���ے���� �����

<��> /ZJ /ZJ )UVO
 .BSUJO )BMWFZ
 BOE -ZOOF #BJMMJF� 5PXBSET RVBOUJGZJOH UIF JNQBDU PG
OPO�VOJGPSN JOGPSNBUJPO BDDFTT JO DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *O 1SPDFFE�
JOHT PG UIF ��UI *OUFSOBUJPOBM "$. 4*(*3 $POGFSFODF PO 3FTFBSDI BOE %FWFMPQNFOU JO
*OGPSNBUJPO 3FUSJFWBM
 QBHFT 
���ے��� �����

<��> /ZJ /ZJ )UVO
 .BSUJO )BMWFZ
 BOE -ZOOF #BJMMJF� )PX DBO XF CF਄FS TVQQPSU VTFST
XJUI OPO�VOJGPSN JOGPSNBUJPO BDDFTT JO DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM *O
1SPDFFEJOHT PG UIF ���� $POGFSFODF PO $POGFSFODF )VNBO *OGPSNBUJPO *OUFSBDUJPO BOE
3FUSJFWBM
 QBHFT 
���ے��� �����

<��> 4IBO )VBOH
 *[BL #FOCBTBU
 BOE "OESFX #VSUPO�+POFT� ঒F SPMF PG QSPEVDU SFDPN�
NFOEBUJPO BHFOUT JO DPMMBCPSBUJWF POMJOF TIPQQJOH� *O *$*4
 �����

<��> ,PTFUTV *LFEB
 "UTVZVLJ .PSJTIJNB
 )BCJCVS 3BINBO
 4FOKVUJ #BTV 3PZ
 4BSBWBOBO
঒JSVNVSVHBOBUIBO
 4JIFN "NFS�:BIJB
 BOE (BVUBN %BT� $PMMBCPSBUJWF DSPXE�
TPVSDJOH XJUI DSPXE�V� 1SPDFFEJOHT PG UIF 7-%# &OEPXNFOU
 �	��

����ے����� �����

<��> #FIOBN *[BEJ
 -JOZJOH %POH
 BOE .PIBNNBE 3BIJN &TॲEBOJ� 4UBZ IPNF BOE TIPQ
UPHFUIFS� +PVSOBM PG &MFDUSPOJD $PNNFSDF 3FTFBSDI
 ��	�
���
 �����

<��> 3PESJHVF[ 1FSF[ +FTVT
 5FFSBQPOH -FFMBOVQBC
 BOE +PFNPO . +PTF� $PGPY� " TZO�
DISPOPVT DPMMBCPSBUJWF CSPXTFS� *O "TJB *OGPSNBUJPO 3FUSJFWBM 4ZNQPTJVN
 QBHFT
����ے��� 4QSJOHFS
 �����

<��> )JEFP +PIP
 %BWJE )BOOBI
 BOE +PFNPO . +PTF� $PNQBSJOH DPMMBCPSBUJWF BOE JOEF�
QFOEFOU TFBSDI JO B SFDBMM�PSJFOUFE UBTL� *O 1SPDFFEJOHT PG UIF TFDPOE JOUFSOBUJPOBM
TZNQPTJVN PO *OGPSNBUJPO JOUFSBDUJPO JO DPOUFYU
 QBHFT 
��ے�� �����

<��> )JEFP +PIP
 %BWJE )BOOBI
 BOE +PFNPO . +PTF� 3FWJTJUJOH JS UFDIOJRVFT GPS DPM�
MBCPSBUJWF TFBSDI TUSBUFHJFT� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT
���ے�� 4QSJOHFS
 �����

<��> &QBNJOPOEBT ,BQFUBOJPT� ঑VP WBEJT DPNQVUFS TDJFODF� 'SPN UVSJOH UP QFSTPOBM
DPNQVUFS
 QFSTPOBM DPOUFOU BOE DPMMFDUJWF JOUFMMJHFODF� %BUB � ,OPXMFEHF &OHJOFFS�
JOH
 ��	�

���ے���� �����

<��> %JBOF ,FMMZ� .FUIPET GPS FWBMVBUJOH JOUFSBDUJWF JOGPSNBUJPO SFUSJFWBM TZTUFNT XJUI
VTFST� 'PVOEBUJPOT BOE USFOET JO *OGPSNBUJPO 3FUSJFWBM
 
���ے��
�ۓ�	� �����

<��> 3ZBO ,FMMZ BOE 4UFQIFO + 1BZOF� $PMMBCPSBUJWF XFC TFBSDI JO DPOUFYU� " TUVEZ PG
UPPM VTF JO FWFSZEBZ UBTLT� *O 1SPDFFEJOHT PG UIF ��UI "$. DPOGFSFODF PO $PNQVUFS
TVQQPSUFE DPPQFSBUJWF XPSL � TPDJBM DPNQVUJOH
 QBHFT 
���ے��� �����



���

<��> )POHLJ ,JN
 ,JM�4PP 4VI
 BOE 6O�,PO -FF� &ॱFDUT PG DPMMBCPSBUJWF POMJOF TIPQQJOH
PO TIPQQJOH FYQFSJFODF UISPVHI TPDJBM BOE SFMBUJPOBM QFSTQFDUJWFT� *OGPSNBUJPO �
.BOBHFNFOU
 ��	�

���ے���� �����

<��> :PVOH "F ,JN BOE +BJEFFQ 4SJWBTUBWB� *NQBDU PG TPDJBM JOॳVFODF JO F�DPNNFSDF
EFDJTJPO NBLJOH� *O 1SPDFFEJOHT PG UIF OJOUI JOUFSOBUJPOBM DPOGFSFODF PO &MFDUSPOJD
DPNNFSDF
 QBHFT 
���ے��� �����

<��> 4JNPO ,OJHIU
 #BSU 3JFOUJFT
 ,BSFO -J਄MFUPO
 %JSL 5FNQFMBBS
 .B਄IFX .JUTVJ
 BOE
$IJSBH 4IBI� ঒F PSDIFTUSBUJPO PG B DPMMBCPSBUJWF JOGPSNBUJPO TFFLJOH MFBSOJOH UBTL�
*OGPSNBUJPO 3FUSJFWBM +PVSOBM
 ��	�

���ے���� �����

<��> .JDIBJM % ,P[MPW BOE $PSOFMJB 4 (SP�F� 0OMJOF DPMMBCPSBUJWF MFBSOJOH JO EZBET�
&ॱFDUT PG LOPXMFEHF EJTUSJCVUJPO BOE BXBSFOFTT� $PNQVUFST JO )VNBO #FIBWJPS


���ے������ �����

<��> 6EP ,SVTDIXJU[ BOE $IBSMJF )VMM� 4FBSDIJOH UIF FOUFSQSJTF� 'PVOEBUJPOT BOE 5SFOET
JO *OGPSNBUJPO 3FUSJFWBM
 
���ے���� �����

<��> #JMM ,VMFT BOE 3PCFSU $BQSB� *OॳVFODF PG USBJOJOH BOE TUBHF PG TFBSDI PO HB[F
CFIBWJPS JO B MJCSBSZ DBUBMPH GBDFUFE TFBSDI JOUFSGBDF� +PVSOBM PG UIF "NFSJDBO 4PDJFUZ
GPS *OGPSNBUJPO 4DJFODF BOE 5FDIOPMPHZ
 ��	�

���ے���� �����

<��> #JMM ,VMFT BOE #FO 4IOFJEFSNBO� 6TFST DBO DIBOHF UIFJS XFC TFBSDI UBDUJDT� %FTJHO
HVJEFMJOFT GPS DBUFHPSJ[FE PWFSWJFXT� *OG� 1SPDFTT� .BOBHF�
 ��	�

 .BSDI �����

<��> "OBOE ,VMLBSOJ
 .B਄IFX $BO
 BOE #K¶SO )BSUNBOO� $PMMBCPSBUJWFMZ DSPXETPVSD�
JOH XPSLॳPXT XJUI UVSLPNBUJD� *O 1SPDFFEJOHT PG UIF BDN ���� DPOGFSFODF PO DPN�
QVUFS TVQQPSUFE DPPQFSBUJWF XPSL
 QBHFT 
����ے���� �����

<��> .POJDB -BOEPOJ
 .PIBNNBE "MJBOOFKBEJ
 ঒FP )VJCFST
 &NJMJBOB .VSHJB
 BOE
.BSJB 4PMFEBE 1FSB� 3JHIU XBZ
 SJHIU UJNF� 5PXBSET B CF਄FS DPNQSFIFOTJPO PG
ZPVOH TUVEFOUTۘ OFFET XIFO MPPLJOH GPS SFMFWBOU TFBSDI SFTVMUT� *O 1SPDFFEJOHT PG
UIF ��UI "$. $POGFSFODF PO 6TFS .PEFMJOH
 "EBQUBUJPO BOE 1FSTPOBMJ[BUJPO
 QBHFT

���ے��� �����

<��> 7JDUPS -BWSFOLP BOE 8 #SVDF $SP঍� 3FMFWBODF�CBTFE MBOHVBHF NPEFMT� *O "$.
4*(*3 'PSVN
 WPMVNF ��
 QBHFT ����ے��� "$. /FX :PSL
 /:
 64"
 �����

<��> 5FFSBQPOH -FFMBOVQBC
 )BOOBSJO ,SVBKJSBZV
 BOE /POU ,BOVOHTVLLBTFN� 4OBQ�
CPBSE� " TIBSFE TQBDF PG WJTVBM TOJQQFUT�B TUVEZ JO JOEJWJEVBM BOE BTZODISPOPVT
DPMMBCPSBUJWF XFC TFBSDI� *O "*34
 QBHFT ����ے��� 4QSJOHFS
 �����

<��> 0MJWJFS -JFDIUJ� "XBSFOFTT BOE UIF XXX� "O PWFSWJFX� 4*((3061 #VMMFUJO
 ��	�
�

��ے� %FDFNCFS ����� *44/ ����������

<��> $SBJH .BDEPOBME
 3JDIBSE .D$SFBEJF
 3PESZHP -� 5� 4BOUPT
 BOE *BEI 0VOJT� 'SPN
QVQQZ UP NBUVSJUZ� &YQFSJFODFT JO EFWFMPQJOH 5FSSJFS� *O 1SPDFFEJOHT PG UIF 4*(*3
���� 8PSLTIPQ PO 0QFO 4PVSDF *OGPSNBUJPO 3FUSJFWBM
 QBHFT 
��ے�� 1PSUMBOE
 03

64"
 �����



��� #JCMJPHSBQIZ

<��> (VSNFFU 4JOHI .BOLV
 "SWJOE +BJO
 BOE "OJTI %BT 4BSNB� %FUFDUJOH OFBS�
EVQMJDBUFT GPS XFC DSBXMJOH� *O 1SPDFFEJOHT PG UIF ��UI JOUFSOBUJPOBM DPOGFSFODF PO
8PSME 8JEF 8FC
 QBHFT 
���ے��� �����

<��> (BSZ .BSDIJPOJOJ� &YQMPSBUPSZ TFBSDI� GSPN ॲOEJOH UP VOEFSTUBOEJOH� $PNNVOJ�
DBUJPOT PG UIF "$.
 ��	�

��ے��� �����

<��> %BWJE .BYXFMM BOE $MBVEJB )BVॱ� -PHVJ� $POUFNQPSBSZ MPHHJOH JOGSBTUSVDUVSF
GPS XFC�CBTFE FYQFSJNFOUT� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT

���ے��� �����

<��> %BWJE .BYXFMM
 -FJG "[[PQBSEJ
 BOE :BTIBS .PTIGFHIJ� ঒F JNQBDU PG SFTVMU EJWFS�
TJॲDBUJPO PO TFBSDI CFIBWJPVS BOE QFSGPSNBODF� *OGPSNBUJPO 3FUSJFWBM +PVSOBM
 ��
	�

���ے���� �����

<��> +VMJBO .D"VMFZ
 $ISJTUPQIFS 5BSHF਄
 2JOGFOH 4IJ
 BOE "OUPO 7BO %FO )FOHFM�
*NBHF�CBTFE SFDPNNFOEBUJPOT PO TUZMFT BOE TVCTUJUVUFT� *O 1SPDFFEJOHT PG UIF ��UI
JOUFSOBUJPOBM "$. 4*(*3 DPOGFSFODF PO SFTFBSDI BOE EFWFMPQNFOU JO JOGPSNBUJPO SF�
USJFWBM
 QBHFT 
��ے�� �����

<��> #IBTLBS .JUSB BOE /JDL $SBTXFMM� ঑VFSZ BVUP�DPNQMFUJPO GPS SBSF QSFॲYFT� *O 1SP�
DFFEJOHT PG UIF ��UI "$. JOUFSOBUJPOBM PO DPOGFSFODF PO JOGPSNBUJPO BOE LOPXMFEHF
NBOBHFNFOU
 QBHFT 
����ے���� �����

<��> "CV 4IBNJN .PIBNNBE "SJG
 +JB 5JOB %V
 BOE *WBO -FF� 6OEFSTUBOEJOH UPVSJTUTۘ
DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM CFIBWJPS UP JOGPSN EFTJHO� +PVSOBM PG UIF "TTPDJ�
BUJPO GPS *OGPSNBUJPO 4DJFODF BOE 5FDIOPMPHZ
 ��	��

����ے����� �����

<��> 'FMJQF .PSBFT BOE $MBVEJB )BVॱ� OPEF�JOESJ� .PWJOH UIF JOESJ UPPMLJU UP UIF NPE�
FSO XFC TUBDL� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT ����ے���
4QSJOHFS
 �����

<��> 'FMJQF .PSBFT
 4JOEVOVSBHB 3JLBSOP 1VUSB
 BOE $MBVEJB )BVॱ� $POUSBTUJOH TFBSDI
BT B MFBSOJOH BDUJWJUZ XJUI JOTUSVDUPS�EFTJHOFE MFBSOJOH� *O 1SPDFFEJOHT PG UIF ��UI
"$. *OUFSOBUJPOBM $POGFSFODF PO *OGPSNBUJPO BOE ,OPXMFEHF .BOBHFNFOU
 QBHFT

���ے��� �����

<��> 'FMJQF .PSBFT
 ,JMJBO (SBTIPॱ
 BOE $MBVEJB )BVॱ� 0O UIF JNQBDU PG HSPVQ TJ[F
PO DPMMBCPSBUJWF TFBSDI FॱFDUJWFOFTT� *OGPSNBUJPO 3FUSJFWBM +PVSOBM
 ��	�

���ے����
�����

<��> 'FMJQF .PSBFT
 +JF :BOH
 3POHUJOH ;IBOH
 BOE 7BOFTTB .VSEPDL� ঒F SPMF PG BU�
USJCVUFT JO QSPEVDU RVBMJUZ DPNQBSJTPOT� *O 1SPDFFEJOHT PG UIF ���� $POGFSFODF PO
)VNBO *OGPSNBUJPO *OUFSBDUJPO BOE 3FUSJFWBM
 QBHFT 
���ے��� �����

<��> 'FMJQF .PSBFT
 %BWJE .BYXFMM
 BOE $MBVEJB )BVॱ� &YQMPSJOH DPMMBCPSBUJWF OBWJHB�
UJPO TVQQPSU JO DPMMBCPSBUJWF QSPEVDU TFBSDI� *O 1SPDFFEJOHT PG UIF 4*(*3 8PSLTIPQ
PO F$PNNFSDF
 �����



���

<��> .FSFEJUI 3JOHFM .PSSJT� $PMMBCPSBUJOH BMPOF BOE UPHFUIFS� *OWFTUJHBUJOH QFSTJTUFOU
BOE NVMUJ�VTFS XFC TFBSDI BDUJWJUJFT� *O 1SPD� *OU� "$. 4*(*3 $POG� PO 3FTFBSDI BOE
%FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM 
��ڞ3*)*4	
 QBHFT 
��ے�� �����

<���> .FSFEJUI 3JOHFM .PSSJT� " TVSWFZ PG DPMMBCPSBUJWF XFC TFBSDI QSBDUJDFT� *O 1SPDFFE�
JOHT PG UIF 4*($)* DPOGFSFODF PO IVNBO GBDUPST JO DPNQVUJOH TZTUFNT
 QBHFT ے����
����
 �����

<���> .FSFEJUI 3JOHFM .PSSJT� $PMMBCPSBUJWF TFBSDI SFWJTJUFE� *O 1SPDFFEJOHT PG UIF ����
DPOGFSFODF PO $PNQVUFS TVQQPSUFE DPPQFSBUJWF XPSL
 QBHFT 
����ے���� �����

<���> .FSFEJUI 3JOHFM .PSSJT BOE &SJD )PSWJU[� 4FBSDIUPHFUIFS� BO JOUFSGBDF GPS DPMMBCPSB�
UJWF XFC TFBSDI� *O 1SPDFFEJOHT PG UIF ��UI BOOVBM "$. TZNQPTJVN PO 6TFS JOUFSGBDF
TPࡗXBSF BOE UFDIOPMPHZ
 QBHFT 
��ے� �����

<���> .FSFEJUI 3JOHFM .PSSJT
 +BJNF 5FFWBO
 BOE 4UFWF #VTI� &OIBODJOH DPMMBCPSB�
UJWF XFC TFBSDI XJUI QFSTPOBMJ[BUJPO� HSPVQJ[BUJPO
 TNBSU TQMJ਄JOH
 BOE HSPVQ IJU�
IJHIMJHIUJOH� *O $4$8 
��ڞ QBHFT 
���ے��� �����

<���> .FSFEJUI 3JOHFM .PSSJT
 +BSSPE -PNCBSEP
 BOE %BOJFM 8JHEPS� 8FTFBSDI� TVQQPSU�
JOH DPMMBCPSBUJWF TFBSDI BOE TFOTFNBLJOH PO B UBCMFUPQ EJTQMBZ� *O 1SPDFFEJOHT PG
UIF ���� "$. DPOGFSFODF PO $PNQVUFS TVQQPSUFE DPPQFSBUJWF XPSL
 QBHFT 
���ے���
�����

<���> 5BUTVZB /BLBNVSB
 5PNV 5PNJOBHB
 .JLJ8BUBOBCF
 /B਄BQPOH঒BNNBTBO
 ,FOKJ
6SBJ
 :VUBLB /BLBNVSB
 ,B[VGVNJ )PTPEB
 5BLBIJSP )BSB
 BOE :PTIJOPSJ )JKJLBUB�
*OWFTUJHBUJPO PO EZOBNJDT PG HSPVQ EFDJTJPO NBLJOH XJUI DPMMBCPSBUJWF XFC TFBSDI�
*O 1SPDFFEJOHT PG UIF *OUFSOBUJPOBM $POGFSFODF PO 8FC *OUFMMJHFODF
 QBHFT 
���ے���
�����

<���> %BWJE /JDIPMBT
 *BO 3PXMBOET
 %BWJE $MBSL
 BOE 1FUFS 8JMMJBNT� (PPHMF HFOFSBUJPO
JJ� XFC CFIBWJPVS FYQFSJNFOUT XJUI UIF CCD� *O "TMJC QSPDFFEJOHT� &NFSBME (SPVQ
1VCMJTIJOH -JNJUFE
 �����

<���> $ISJTUJBO 0਄P
 3BO :V
 (FPSH 1BSEJ
 +PIBOOFT WPO )PZFS
 .BSLVT 3PLJDLJ
 "OF਄
)PQQF
 1FUFS )PMU[
 :WPOOF ,BNNFSFS
 4UFGBO %JFU[F
 BOE 3BMQI &XFSUI� 1SFEJDU�
JOH LOPXMFEHF HBJO EVSJOH XFC TFBSDI CBTFE PO NVMUJNFEJB SFTPVSDF DPOTVNQUJPO�
*O *OUFSOBUJPOBM $POGFSFODF PO "SUJ࠺DJBM *OUFMMJHFODF JO &EVDBUJPO
 QBHFT ����ے���
4QSJOHFS
 �����

<���> *BEI 0VOJT
 (JBNCB਄JTUB "NBUJ
 7BTTJMJT 1MBDIPVSBT
 #FO )F
 $SBJH .BDEPOBME
 BOE
$ISJTUJOB -JPNB� 5FSSJFS� " IJHI QFSGPSNBODF BOE TDBMBCMF JOGPSNBUJPO SFUSJFWBM
QMBUGPSN� *O 4*(3 XPSLTIPQ PO PQFO TPVSDF JOGPSNBUJPO SFUSJFWBM
 �����

<���> 4IBSPEB " 1BVM BOE .FSFEJUI 3JOHFM .PSSJT� $PTFOTF� FOIBODJOH TFOTFNBLJOH GPS
DPMMBCPSBUJWF XFC TFBSDI� *O 1SPDFFEJOHT PG UIF 4*($)* DPOGFSFODF PO IVNBO GBDUPST
JO DPNQVUJOH TZTUFNT
 QBHFT 
����ے���� �����



��� #JCMJPHSBQIZ

<���> &ZBM 1FFS
 -BVSB #SBOEJNBSUF
 4POBN 4BNBU
 BOE "MFTTBOESP "DRVJTUJ� #FZPOE UIF
UVSL� "MUFSOBUJWF QMBUGPSNT GPS DSPXETPVSDJOH CFIBWJPSBM SFTFBSDI� +PVSOBM PG &Y�
QFSJNFOUBM 4PDJBM 1TZDIPMPHZ
 
���ے������ �����

<���> +FSFNZ 1JDLFOT
 (FOF (PMPWDIJOTLZ
 $IJSBH 4IBI
 1FSOJMMB ঑WBSGPSEU
 BOE .BSJCFUI
#BDL� "MHPSJUINJD NFEJBUJPO GPS DPMMBCPSBUJWF FYQMPSBUPSZ TFBSDI� *O 1SPDFFEJOHT
PG UIF ��TU BOOVBM JOUFSOBUJPOBM "$. 4*(*3 DPOGFSFODF PO 3FTFBSDI BOE EFWFMPQNFOU
JO JOGPSNBUJPO SFUSJFWBM
 QBHFT 
���ے��� �����

<���> +FSFNZ 1JDLFOT
 (FOF(PMPWDIJOTLZ
 BOE.FSFEJUI 3JOHFM.PSSJT� 1SPDFFEJOHT PG �TU
JOUFSOBUJPOBM XPSLTIPQ PO DPMMBCPSBUJWF JOGPSNBUJPO TFFLJOH� $P33
 BCT����������

�����

<���> 4UFWFO 1PMUSPDL
 +POBUIBO (SVEJO
 4VTBO %VNBJT
 3BZB 'JEFM
 )BSSZ #SVDF
 BOE "O�
OFMJTF .BSL 1FKUFSTFO� *OGPSNBUJPO TFFLJOH BOE TIBSJOH JO EFTJHO UFBNT� *O ����
*OUFSOBUJPOBM "$. 4*((3061 $POGFSFODF PO 4VQQPSUJOH (SPVQ 8PSL
 (3061 ۘ��

QBHFT ����ے��� "$.
 �����

<���> 4JOEVOVSBHB 3JLBSOP 1VUSB
 ,JMJBO (SBTIPॱ
 'FMJQF .PSBFT
 BOE $MBVEJB )BVॱ� 0O
UIF EFWFMPQNFOU PG B DPMMBCPSBUJWF TFBSDI TZTUFN� *O %FTJHO PG &YQFSJNFOUBM 4FBSDI
� *OGPSNBUJPO 3&USJFWBM 4ZTUFNT
 QBHFT 
��ے�� �����

<���> 4JOEVOVSBHB 3JLBSOP 1VUSB
 'FMJQF .PSBFT
 BOE $MBVEJB )BVॱ� 4FBSDIY� &NQPXFS�
JOH DPMMBCPSBUJWF TFBSDI SFTFBSDI� *O F࡞ ��TU *OUFSOBUJPOBM "$. 4*(*3 $POGFSFODF
PO 3FTFBSDI � %FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM
 QBHFT �����ے���� "TTPDJBUJPO
GPS $PNQVUJOH .BDIJOFSZ
 �����

<���> .BEIV $ 3FEEZ BOE #FSOBSE + +BOTFO� " NPEFM GPS VOEFSTUBOEJOH DPMMBCPSBUJWF
JOGPSNBUJPO CFIBWJPS JO DPOUFYU� " TUVEZ PG UXP IFBMUIDBSF UFBNT� *OGPSNBUJPO
1SPDFTTJOH � .BOBHFNFOU
 ��	�

���ے���� �����

<���> %BOJFMB 3FUFMOZ
 4©CBTUJFO 3PCBT[LJFXJD[
 "MFYBOESB 5P
8BMUFS 4 -BTFDLJ
 +BZ 1BUFM

/FHBS 3BINBUJ
 5VMTFF %PTIJ
 .FMJTTB 7BMFOUJOF
 BOE .JDIBFM 4 #FSOTUFJO� &YQFSU
DSPXETPVSDJOH XJUI ॳBTI UFBNT� *O 1SPDFFEJOHT PG UIF ��UI BOOVBM "$. TZNQPTJVN
PO 6TFS JOUFSGBDF TPࡗXBSF BOE UFDIOPMPHZ
 QBHFT 
��ے�� �����

<���> *BO 3PXMBOET
 %BWJE /JDIPMBT
 1FUFS8JMMJBNT
 1BVM )VOUJOHUPO
 .BHHJF 'JFMEIPVTF

#BSSJF (VOUFS
 3JDIBSE 8JUIFZ
 )BNJE 3 +BNBMJ
 5PN %PCSPXPMTLJ
 BOE $BSPM
5FOPQJS� ঒F HPPHMF HFOFSBUJPO� UIF JOGPSNBUJPO CFIBWJPVS PG UIF SFTFBSDIFS PG
UIF GVUVSF� *O "TMJC QSPDFFEJOHT� &NFSBME (SPVQ 1VCMJTIJOH -JNJUFE
 �����

<���> /JSNBM 3PZ
 'FMJQF .PSBFT
 BOE $MBVEJB )BVॱ� &YQMPSJOH VTFSTۘ MFBSOJOH HBJOT
XJUIJO TFBSDI TFTTJPOT� *O 1SPDFFEJOHT PG UIF ���� $POGFSFODF PO )VNBO *OGPSNBUJPO
*OUFSBDUJPO BOE 3FUSJFWBM
 QBHFT 
���ے��� �����

<���> /JSNBM 3PZ
 .BOVFM 7BMMF 5PSSF
 6KXBM (BEJSBKV
 %BWJE .BYXFMM
 BOE $MBVEJB )BVॱ�
)PX EP BDUJWF SFBEJOH TUSBUFHJFT BॱFDU MFBSOJOH PVUDPNFT JO XFC TFBSDI *O &VSP�
QFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT 
���ے��� �����



���

<���> /JSNBM 3PZ
 .BOVFM 7BMMF 5PSSF
 6KXBM (BEJSBKV
 %BWJE .BYXFMM
 BOE $MBVEJB )BVॱ�
/PUF UIF IJHIMJHIU� *ODPSQPSBUJOH BDUJWF SFBEJOH UPPMT JO B TFBSDI BT MFBSOJOH FOWJ�
SPONFOU� *O 1SPDFFEJOHT PG UIF ���� $POGFSFODF PO )VNBO *OGPSNBUJPO *OUFSBDUJPO
BOE 3FUSJFWBM
 QBHFT 
���ے��� �����

<���> 5VVLLB 3VPUTBMP
 +BBLLP 1FMUPOFO
 .BOVFM +" &VHTUFS
 %PSPUB (ĂPXBDLB
 "LJ 3FJ�
KPOFO
 (JVMJP +BDVDDJ
 1FUSJ .ZMMZN¤LJ
 BOE 4BNVFM ,BTLJ� 4DJOFU� JOUFSBDUJWF JOUFOU
NPEFMJOH GPS JOGPSNBUJPO EJTDPWFSZ� *O 1SPDFFEJOHT PG UIF ��UI *OUFSOBUJPOBM "$.
4*(*3 $POGFSFODF PO 3FTFBSDI BOE %FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM
 QBHFT ے����
����
 �����

<���> 4BSB 4BMJN[BEFI
 %BWJE .BYXFMM
 BOE $MBVEJB )BVॱ� ঒F *NQBDU PG &OUJUZ $BSET PO
-FBSOJOH�0SJFOUFE 4FBSDI 5BTLT� *O 1SPDFFEJOHT PG UIF ɣ࣌� "$. 4*(*3 *OUFSOBUJPOBM
$POGFSFODF PO UIF FPSZ࡞ PG *OGPSNBUJPO 3FUSJFWBM
 �����

<���> $IJSBH 4IBI� $PMMBCPSBUJWF JOGPSNBUJPO TFFLJOH� " MJUFSBUVSF SFWJFX� *O "EWBODFT
JO MJCSBSJBOTIJQ
 QBHFT ���ے� &NFSBME (SPVQ 1VCMJTIJOH -JNJUFE
 �����

<���> $IJSBH 4IBI� $PMMBCPSBUJWF JOGPSNBUJPO TFFLJOH� F࡞ BSU BOE TDJFODF PG NBLJOH UIF
XIPMF HSFBUFS UIBO UIF TVN PG BMM
 WPMVNF ��� 4QSJOHFS 4DJFODF � #VTJOFTT .FEJB

�����

<���> $IJSBH 4IBI BOE 3PCFSUP (PO[¡MF[�*C¡±F[� &WBMVBUJOH UIF TZOFSHJD FॱFDU PG DPM�
MBCPSBUJPO JO JOGPSNBUJPO TFFLJOH� *O 1SPDFFEJOHT PG UIF ��UI JOUFSOBUJPOBM "$. 4*�
(*3 DPOGFSFODF PO 3FTFBSDI BOE EFWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM
 QBHFT 
���ے���
�����

<���> $IJSBH 4IBI BOE (BSZ .BSDIJPOJOJ� "XBSFOFTT JO DPMMBCPSBUJWF JOGPSNBUJPO TFFL�
JOH� +PVSOBM PG UIF "NFSJDBO 4PDJFUZ GPS *OGPSNBUJPO 4DJFODF BOE 5FDIOPMPHZ
 ��	��
�

����ے���� �����

<���> $IJSBH 4IBI
 (BSZ .BSDIJPOJOJ
 BOE %JBOF ,FMMZ� -FBSOJOH EFTJHO QSJODJQMFT GPS B
DPMMBCPSBUJWF JOGPSNBUJPO TFFLJOH TZTUFN� *O ��ڞ*($ &YUFOEFE "CTUSBDUT PO )VNBO
'BDUPST JO $PNQVUJOH 4ZTUFNT
 QBHFT 
����ے���� �����

<���> $IJSBH 4IBI
 +FSFNZ 1JDLFOT
 BOE (FOF (PMPWDIJOTLZ� 3PMF�CBTFE SFTVMUT SFEJTUSJCV�
UJPO GPS DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *OGPSNBUJPO QSPDFTTJOH � NBOBHFNFOU

��	�

���ے���� �����

<���> $IJSBH 4IBI
 $IBUISB )FOEBIFXB
 BOE 3PCFSUP (PO[¡MF[�*C¡±F[� 5XPۘT DPNQBOZ

CVU UISFFۘT OP DSPXE� &WBMVBUJOH FYQMPSBUPSZ XFC TFBSDI GPS JOEJWJEVBMT BOE UFBNT�
"TMJC +PVSOBM PG *OGPSNBUJPO .BOBHFNFOU
 �����

<���> $IJSBH 4IBI
 $IBUISB )FOEBIFXB
 BOE 3PCFSUP (PO[¡MF[�*C¡±F[� 5XPۘT OPU BMXBZT
DPNQBOZ� DPMMBCPSBUJWF JOGPSNBUJPO TFFLJOH BDSPTT UBTL UZQFT� "TMJC +PVSOBM PG
*OGPSNBUJPO .BOBHFNFOU
 �����

<���> 4PTVLF 4IJHB
 )JEFP +PIP
 3PJ #MBODP
 +PIBOOF 3 5SJQQBT
 BOE .BSL 4BOEFSTPO�
.PEFMMJOH JOGPSNBUJPO OFFET JO DPMMBCPSBUJWF TFBSDI DPOWFSTBUJPOT� *O 1SPDFFEJOHT
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PG UIF ��UI JOUFSOBUJPOBM BDN TJHJS DPOGFSFODF PO SFTFBSDI BOE EFWFMPQNFOU JO JOGPS�
NBUJPO SFUSJFWBM
 QBHFT 
���ے��� �����

<���> ,FOH 4JBV
 'JPOB /BI
 BOE 4IB )� &ॴDBDZ PG DPNNVOJDBUJPO TVQQPSU JO DPMMBCPSB�
UJWF POMJOF TIPQQJOH� ঒F NPEFSBUJOH FॱFDU PG UBTL UZQFT� WPMVNF �
 �� �����

<���> -BVSF 4PVMJFS BOE -ZOEB 5BNJOF� 0O UIF DPMMBCPSBUJPO TVQQPSU JO JOGPSNBUJPO SF�
USJFWBM� "$. $PNQVUJOH 4VSWFZT
 �����

<���> -BVSF 4PVMJFS
 $IJSBH 4IBI
 BOE -ZOEB 5BNJOF� 6TFS�ESJWFO TZTUFN�NFEJBUFE DPM�
MBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *O 1SPDFFEJOHT PG UIF ��UI JOUFSOBUJPOBM "$. 4*(*3
DPOGFSFODF PO 3FTFBSDI � EFWFMPQNFOU JO JOGPSNBUJPO SFUSJFWBM
 QBHFT 
���ے��� �����

<���> -BVSF 4PVMJFS
 -ZOEB 5BNJOF
 BOE 8BIJCB #BITPVO� 0O EPNBJO FYQFSUJTF�CBTFE
SPMFT JO DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *OGPSNBUJPO 1SPDFTTJOH � .BOBHFNFOU

��	�

���ے���� �����

<���> -BVSF 4PVMJFS
 -ZOEB 5BNJOF
 5FUTVZB 4BLBJ
 -FJG "[[PQBSEJ
 BOE +FSFNZ 1JDLFOT�
3FQPSU PO UIF ॲSTU JOUFSOBUJPOBM XPSLTIPQ PO UIF FWBMVBUJPO PO DPMMBCPSBUJWF JOGPS�
NBUJPO TFFLJOH BOE SFUSJFWBM 	FDPMۘ����
� *O "$. 4*(*3 'PSVN
 WPMVNF ��
 QBHFT
���ے�� "$. /FX :PSL
 /:
 64"
 �����

<���> -BVSF 4PVMJFS
 -ZOEB 5BNJOF
 BOE $IJSBH 4IBI� .JOFSBOL� -FWFSBHJOH VTFSTۘ MBUFOU
SPMFT GPS VOTVQFSWJTFE DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *OGPSNBUJPO 1SPDFTTJOH
� .BOBHFNFOU
 ��	�

����ے����� �����

<���> 5SFWPS 4USPINBO
 %POBME .FU[MFS
 )PXBSE 5VSUMF
 BOE 8 #SVDF $SP঍� *OESJ� "
MBOHVBHF NPEFM�CBTFE TFBSDI FOHJOF GPS DPNQMFY RVFSJFT� *O 1SPDFFEJOHT PG UIF
JOUFSOBUJPOBM DPOGFSFODF PO JOUFMMJHFOU BOBMZTJT
 WPMVNF �
 QBHFT 
�ے� �����

<���> ঒BOBQPSO 4VOEBSBWFK
 %JOFTI .JSDIBOEBOJ
 BOE "MCFSU -FEFSFS� 4ZODISPOPVT DPM�
MBCPSBUJPO UFDIOPMPHZ VTF JO UFBNXPSL� *O ���� ��UI )BXBJJ *OUFSOBUJPOBM $POGFS�
FODF PO 4ZTUFN 4DJFODFT
 QBHFT ����ے��� *&&&
 �����

<���> 3PIBJM 4ZFE BOE ,FWZO $PMMJOT�঒PNQTPO� 0QUJNJ[JOH TFBSDI SFTVMUT GPS IVNBO
MFBSOJOH HPBMT� *OGPSNBUJPO 3FUSJFWBM +PVSOBM
 ��	�

���ے���� �����

<���> 3PIBJM 4ZFE BOE ,FWZO $PMMJOT�঒PNQTPO� 3FUSJFWBM BMHPSJUINT PQUJNJ[FE GPS IV�
NBO MFBSOJOH� *O 1SPDFFEJOHT PG UIF ��UI JOUFSOBUJPOBM "$. 4*(*3 DPOGFSFODF PO
SFTFBSDI BOE EFWFMPQNFOU JO JOGPSNBUJPO SFUSJFWBM
 QBHFT 
���ے��� �����

<���> 3PIBJM 4ZFE BOE ,FWZO $PMMJOT�঒PNQTPO� &YQMPSJOH EPDVNFOU SFUSJFWBM GFBUVSFT
BTTPDJBUFE XJUI JNQSPWFE TIPSU�BOE MPOH�UFSN WPDBCVMBSZ MFBSOJOH PVUDPNFT� *O
1SPDFFEJOHT PG UIF ���� $POGFSFODF PO )VNBO *OGPSNBUJPO *OUFSBDUJPO � 3FUSJFWBM

QBHFT 
���ے��� �����

<���> -ZOEB 5BNJOF BOE -BVSF 4PVMJFS� 6OEFSTUBOEJOH UIF JNQBDU PG UIF SPMF GBDUPS JO
DPMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� *O 1SPDFFEJOHT PG UIF ��UI "$. JOUFSOBUJPOBM PO
DPOGFSFODF PO JOGPSNBUJPO BOE LOPXMFEHF NBOBHFNFOU
 QBHFT 
��ے�� �����



���

<���> -ZOEB 5BNJOF BOE -BVSF 4PVMJFS� $PMMBCPSBUJWF JOGPSNBUJPO SFUSJFWBM� DPODFQUT

NPEFMT BOE FWBMVBUJPO� *O &VSPQFBO $POGFSFODF PO *OGPSNBUJPO 3FUSJFWBM
 QBHFT ے���
���� 4QSJOHFS
 �����

<���> "SUIVS 5BZMPS� " TUVEZ PG UIF JOGPSNBUJPO TFBSDI CFIBWJPVS PG UIF NJMMFOOJBM HFO�
FSBUJPO� *OGPSNBUJPO 3FTFBSDI� "O *OUFSOBUJPOBM &MFDUSPOJD +PVSOBM
 �����

<���> ,JNCFSMZ 5FF
 4BVM (SFFOCFSH
 BOE $BSM (VUXJO� 1SPWJEJOH BSUJGBDU BXBSFOFTT UP B
EJTUSJCVUFE HSPVQ UISPVHI TDSFFO TIBSJOH� *O 1SPDFFEJOHT PG UIF ���� ��UI BOOJWFSTBSZ
DPOGFSFODF PO $PNQVUFS TVQQPSUFE DPPQFSBUJWF XPSL
 QBHFT 
���ے�� �����

<���> +BJNF 5FFWBO
 ,FWZO $PMMJOT�঒PNQTPO
 3ZFO 8 8IJUF
 4VTBO 5 %VNBJT
 BOE :V�
CJO ,JN� 4MPX TFBSDI� *OGPSNBUJPO SFUSJFWBM XJUIPVU UJNF DPOTUSBJOUT� *O 1SPDFFEJOHT
PG UIF 4ZNQPTJVN PO )VNBO�$PNQVUFS *OUFSBDUJPO BOE *OGPSNBUJPO 3FUSJFWBM
 QBHFT

��ے� �����

<���> 4UFGBO 5JMLPW BOE 4UFWF 7JOPTLJ� /PEF� KT� 6TJOH KBWBTDSJQU UP CVJME IJHI�
QFSGPSNBODF OFUXPSL QSPHSBNT� *&&& *OUFSOFU $PNQVUJOH
 ��	�

��ے��� �����

<���> .BOPT 5TBHLJBT
 5SBDZ )PMMPXBZ ,JOH
 4VSZB ,BMMVNBEJ
 7BOFTTB .VSEPDL
 BOE
.BBSUFO EF 3JKLF� $IBMMFOHFT BOE SFTFBSDI PQQPSUVOJUJFT JO FDPNNFSDF TFBSDI BOE
SFDPNNFOEBUJPOT� *O "$. 4*(*3 'PSVN
 WPMVNF ��
 �����

<���> 1IJMJQ 5VEEFOIBN
 *BO %BWJFT
 BOE 1FUFS 3PCJOTPO� 8FCTVSGBDF� BO JOUFSGBDF GPS DP�
MPDBUFE DPMMBCPSBUJWF JOGPSNBUJPO HBUIFSJOH� *O 1SPDFFEJOHT PG UIF "$. *OUFSOBUJPOBM
$POGFSFODF PO *OUFSBDUJWF 5BCMFUPQT BOE 4VSGBDFT
 QBHFT 
���ے��� �����

<���> .FMJTTB " 7BMFOUJOF
 %BOJFMB 3FUFMOZ
 "MFYBOESB 5P
 /FHBS 3BINBUJ
 5VMTFF %PTIJ

BOE .JDIBFM 4 #FSOTUFJO� 'MBTI PSHBOJ[BUJPOT� $SPXETPVSDJOH DPNQMFY XPSL CZ
TUSVDUVSJOH DSPXET BT PSHBOJ[BUJPOT� *O 1SPDFFEJOHT PG UIF ���� $)* DPOGFSFODF PO
IVNBO GBDUPST JO DPNQVUJOH TZTUFNT
 QBHFT 
����ے���� �����

<���> $ISJTUPQIF 7BO (ZTFM
 .BBSUFO EF 3JKLF
 BOE &WBOHFMPT ,BOPVMBT� -FBSOJOH MBUFOU
WFDUPS TQBDFT GPS QSPEVDU TFBSDI� *O 1SPDFFEJOHT PG UIF ��UI "$. JOUFSOBUJPOBM PO
DPOGFSFODF PO JOGPSNBUJPO BOE LOPXMFEHF NBOBHFNFOU
 QBHFT 
���ے��� �����

<���> $ISJTUPQIF 7BO (ZTFM
 .BBSUFO EF 3JKLF
 BOE &WBOHFMPT ,BOPVMBT� .JYۘO NBUDI�
*OUFHSBUJOH UFYU NBUDIJOH BOE QSPEVDU TVCTUJUVUBCJMJUZ XJUIJO QSPEVDU TFBSDI� *O
1SPDFFEJOHT PG UIF ��UI "$. *OUFSOBUJPOBM $POGFSFODF PO *OGPSNBUJPO BOE ,OPXMFEHF
.BOBHFNFOU
 QBHFT 
����ے���� �����

<���> &MMFO . 7PPSIFFT� ঒F USFD ���� SPCVTU USBDL� *O "$. 4*(*3 'PSVN
 WPMVNF ��

QBHFT ���ے�� "$.
 �����

<���> +JF 8FJ
 4UFGBO 4FFEPSG
 1BVM #FOKBNJO -PXSZ
 $ISJTUJBO ঒VN
 BOE ঒JNP 4DIVM[F�
)PX JODSFBTFE TPDJBM QSFTFODF UISPVHI DP�CSPXTJOH JOॳVFODFT VTFS FOHBHFNFOU JO
DPMMBCPSBUJWF POMJOF TIPQQJOH� &MFDUSPOJD $PNNFSDF 3FTFBSDI BOE "QQMJDBUJPOT
 ���

��ے�� �����
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<���> .BSKPSJF 8FTDIF BOE 5 4JNB 1BSJCBLIU� "TTFTTJOH TFDPOE MBOHVBHF WPDBCVMBSZ
LOPXMFEHF� %FQUI WFSTVT CSFBEUI� $BOBEJBO .PEFSO -BOHVBHF 3FWJFX
 QBHFT ے��
��
 �����

<���> 3ZFO 8 8IJUF� *OUFSBDUJPOT XJUI TFBSDI TZTUFNT� $BNCSJEHF 6OJWFSTJUZ 1SFTT
 �����

<���> 3ZFO 8 8IJUF BOE 3FTB " 3PUI� &YQMPSBUPSZ TFBSDI� #FZPOE UIF RVFSZ�SFTQPOTF
QBSBEJHN� 4ZOUIFTJT MFDUVSFT PO JOGPSNBUJPO DPODFQUT
 SFUSJFWBM
 BOE TFSWJDFT
 QBHFT

��ے� �����

<���> 3ZFO 8 8IJUF
 (IFPSHIF .VSFTBO
 BOE (BSZ .BSDIJPOJOJ� 3FQPSU PO BDN TJHJS
���� XPSLTIPQ PO FWBMVBUJOH FYQMPSBUPSZ TFBSDI TZTUFNT� *O "$. 4*(*3 'PSVN

QBHFT 
��ے�� �����

<���> 3ZFO 8 8IJUF
 4VTBO 5 %VNBJT
 BOE +BJNF 5FFWBO� $IBSBDUFSJ[JOH UIF JOॳVFODF
PG EPNBJO FYQFSUJTF PO XFC TFBSDI CFIBWJPS� *O 1SPDFFEJOHT PG UIF TFDPOE "$.
JOUFSOBUJPOBM DPOGFSFODF PO XFC TFBSDI BOE EBUB NJOJOH
 QBHFT 
���ے��� �����

<���> .BUIFX + 8JMTPO BOE .BY - 8JMTPO� " DPNQBSJTPO PG UFDIOJRVFT GPS NFBTVSJOH
TFOTFNBLJOH BOE MFBSOJOH XJUIJO QBSUJDJQBOU�HFOFSBUFE TVNNBSJFT� +PVSOBM PG UIF
"NFSJDBO 4PDJFUZ GPS *OGPSNBUJPO 4DJFODF BOE 5FDIOPMPHZ
 ��	�

���ے���� �����

<���> -VZBO 9V
 9VBO ;IPV
 BOE 6KXBM (BEJSBKV� )PX EPFT UFBN DPNQPTJUJPO BॱFDU
LOPXMFEHF HBJO PG VTFST JO DPMMBCPSBUJWF XFC TFBSDI *O 1SPDFFEJOHT PG UIF ��TU
"$. $POGFSFODF PO )ZQFSUFYU BOE 4PDJBM .FEJB
 QBHFT 
���ے�� �����

<���> 1FJMJO :BOH
 )VJ 'BOH
 BOE +JNNZ -JO� "OTFSJOJ� &OBCMJOH UIF VTF PG MVDFOF GPS
JOGPSNBUJPO SFUSJFWBM SFTFBSDI� *O 1SPDFFEJOHT PG UIF ��UI *OUFSOBUJPOBM "$. 4*(*3
$POGFSFODF PO 3FTFBSDI BOE %FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM
 QBHFT 
����ے����
�����

<���> ,F�঒JB :BP
 3PCFSU /FDIFT
 *O�:PVOH ,P
 3BHZ &MFJTI
 BOE 4BNFFS "CIJOLBS� 4ZO�
DISPOPVT BOE BTZODISPOPVT DPMMBCPSBUJWF JOGPSNBUJPO TQBDF BOBMZTJT UPPMT� *O ����
*OUFSOBUJPOBM 8PSLTIPQT PO 1BSBMMFM 1SPDFTTJOH
 QBHFT ���ے�� *&&&
 �����

<���> :BO[IFO :VF
 9JBPKVBO .B
 BOE ;IFOIVJ +JBOH� 4IBSF ZPVS WJFX� JNQBDU PG DP�
OBWJHBUJPO TVQQPSU BOE TUBUVT DPNQPTJUJPO JO DPMMBCPSBUJWF POMJOF TIPQQJOH� *O
1SPDFFEJOHT PG UIF 4*($)* $POGFSFODF PO )VNBO 'BDUPST JO $PNQVUJOH 4ZTUFNT
 QBHFT

����ے���� �����

<���> ;IFO :VF
 4IVHVBOH )BO
 BOE %BRJOH )F� 4FBSDI UBDUJDT JO DPMMBCPSBUJWF FY�
QMPSBUPSZ XFC TFBSDI� 1SPDFFEJOHT PG )$*3 ����
 �����

<���> $IFOHYJBOH ;IBJ BOE +PIO -BॱFSUZ� " TUVEZ PG TNPPUIJOH NFUIPET GPS MBOHVBHF
NPEFMT BQQMJFE UP JOGPSNBUJPO SFUSJFWBM� "$. 5SBOTBDUJPOT PO *OGPSNBUJPO 4ZTUFNT
	50*4

 ��	�

���ے���� �����

<���> 9JBOHNJO ;IBOH
 .JDIBFM $PMF
 BOE /JDIPMBT #FMLJO� 1SFEJDUJOH VTFSTۘ EPNBJO
LOPXMFEHF GSPN TFBSDI CFIBWJPST� *O 1SPDFFEJOHT PG UIF ��UI JOUFSOBUJPOBM "$.
4*(*3 DPOGFSFODF PO SFTFBSDI BOE EFWFMPQNFOU JO JOGPSNBUJPO SFUSJFWBM
 QBHFT ے����
����
 �����



���

<���> -FJ ;IV
 *[BL #FOCBTBU
 BOE ;IFOIVJ +JBOH� -FUۘT TIPQ POMJOF UPHFUIFS� "O FN�
QJSJDBM JOWFTUJHBUJPO PG DPMMBCPSBUJWF POMJOF TIPQQJOH TVQQPSU� *OGPSNBUJPO 4ZTUFNT
3FTFBSDI
 ��	�

���ے���� �����

<���> +JF ;PV BOE &WBOHFMPT ,BOPVMBT� -FBSOJOH UP BTL� ঑VFTUJPO�CBTFE TFRVFOUJBM
CBZFTJBO QSPEVDU TFBSDI� *O 1SPDFFEJOHT PG UIF ��UI "$. *OUFSOBUJPOBM $POGFSFODF
PO *OGPSNBUJPO BOE ,OPXMFEHF .BOBHFNFOU
 QBHFT 
���ے��� �����
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��� SearchX BSDIJUFDUVSF PWFSWJFX� � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5JNFMJOF PG GFBUVSF EFWFMPQNFOU PG SearchX � � � � � � � � � � � � � � � � � ��
��� ঒F #BTJD SearchX JOUFSGBDF
 DPNQMFUF XJUI MBUFTU TUZMF VTJOH #JOH TFBSDI

SFTVMUT� /PUF UIBU UIF DIBU JOUFSGBDF JT B QPQVQۓVTFST DBO IJEF UIF QPQVQ
UP SFWFBM BMM PG UIF PCTDVSFE JOUFSGBDF DPNQPOFOUT� � � � � � � � � � � � � � � ��

��� ঒F SearchX JOUFSGBDF TFBSDI CPY XJUI RVFSZ BVUPDPNQMFUJPO DPNQPOFOU�
0O UIF UPQ UIF DPNQPOFOU JT QPQVMBUFE XJUI #JOH BVUPTVHHFTUJPOT BOE PO
UIF CP਄PN JT QPQVMBUFE XJUI DPMMFDUJPO�CBTFE RVFSZ BVUPDPNQMFUJPO� � � � ��

��� ঒F SearchX DIBU DPNQPOFOU� 0O UIF MF঍ UIF DPNQPOFOU JNQMFNFOUFE
Converse.js DPMPVS DPEFE BOE PO UIF SJHIU XJUI PVS PXO JNQMFNFOUBUJPO� ��

��� ঒F SearchX DPMMBCPSBUJWF DPNQPOFOUT PG SFDFOU RVFSJFT BOE TBWFE EPDV�
NFOUT� 0O UIF MF঍ UIF DPNQPOFOUT VTF UIF PXO TUZMF XJUI DPMPVS DPEFE
BOE PO UIF SJHIU XJUI VTFS JDPOT HFOFSBUFE XJUI Identicon.js� � � � � � � � ��

��� ঒F SearchX JOUFSGBDF XJUI IJEJOH PG TBWFE SFTVMUT
 BOE UBTL CBS XJUI UIF
MBUFTU TUZMF VTJOH Indri TFBSDI SFTVMUT 	53&$ "26"*/5 DPMMFDUJPO
� /PUF
UIBU UIF DIBU JOUFSGBDF CV਄PO
 DMJDL PO JU BOE JU SFWFBM UIF DIBU DPNQPOFOU� ��

��� %PDVNFOU WJFXFS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ঒F SearchXXJUI DPNQPOFOUT BEBQUFE GPS F�DPNNFSDF� 4FBSDI SFTVMUT BSF

SFUVSOFE VTJOH Elasticsearch JOEFYFE XJUI "NB[PO DPMMFDUJPO� /PUF UIBU
UIF DIBU JOUFSGBDF JT B QPQVQۓVTFST DBO IJEF UIF QPQVQ UP SFWFBM BMM PG UIF
PCTDVSFE JOUFSGBDF DPNQPOFOUT� � � � � � � � � � � � � � � � � � � � � � � � � ��

���� ঒F SearchX JOUFSBDUJWF JOUSPEVDUJPO HVJEF QPXFSFE CZ Intro.js � � � � � ��

��� 0WFSWJFX PG B XPSLFSۘT ॳPX UISPVHI PVS TZTUFN� � � � � � � � � � � � � � � ��
��� 5BTL UFNQMBUF GPS PVS TUVEZ� � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0WFSWJFX PG UIF BWFSBHF HSPVQ SFDBMM GPS FBDI UPQJD BOE TFBSDI WBSJBOU

NFBTVSFE JO POF�NJOVUF UJNF JOUFSWBMT� � � � � � � � � � � � � � � � � � � � � ��
��� 0WFSWJFX PG UIF JNQSPWFNFOUT JO BWFSBHF HSPVQ SFDBMM GPS TFBSDI WBSJBOU

BWFSBHFE PWFS UPQJDT BOE NFBTVSFE JO POF�NJOVUF UJNF JOUFSWBMT� � � � � � ��

��� 5BTL JOGPSNBUJPO UFNQMBUFT QSFTFOUFE UP QBSUJDJQBOUT
 GPS CPUI $0- 	B

BOE $0-3 	C
� 5FYU IJHIMJHIUFE JO HSFFO JT SFQMBDFE XJUI EFUBJMT PG UIF
UPQJD DPOTJEFSFE� UFYU JO SFE JT TIPXO UP CPUI QBSUJDJQBOUT 	GPS $0- POMZ
�
5FYU JO CMVF PVUMJOFT UIF SPMF GPS B QSPTQFDUPS
 XJUI UFYU JO PSBOHF PVUMJOJOH
UIF SPMF GPS B NJOFS� ঒F ॲOBM UXP BSF TIPXO JO DPOEJUJPO $0-3 POMZ� � � ��

��� ঒F FYQFSJNFOU XPSLॳPX GPS QBSUJDJQBOUT PG UIJT TUVEZ� 'PS NPSF EFUBJM
PO UIF ॲWF NBJO TUFQT 	BT OVNCFSFE PO UIF EJBHSBN

 SFGFS UP 4FDUJPO ������ ��



��� -JTU PG 'JHVSFT

��� &YBNQMF JMMVTUSBUJPO EFNPOTUSBUJOH IPXNFSHFE HSPVQT GPS DPOEJUJPO */%.
XFSF DSFBUFE PWFS TJY TBNQMF QBSUJDJQBOUT
 ਾ� UP ਾ�� %JॱFSFOU DPMPVST EF�
OPUF B EJॱFSFOU PSEFSJOH PG UPQJDTۓPOMZ UIPTF XIP DPNQMFUFE FBDI UPQJD
JO UIF TBNF PSEFS XFSF NFSHFE� ঒F CMBDL CPY BU UIF CP਄PN TIPXT UIF
UISFF NFSHFE HSPVQT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG UIF NFBO QSFDJTJPO BOE NFBO SFDBMM GPS FBDI UPQJD BOE DPOEJ�
UJPO BDSPTT UIF GPVS TFBSDI SPMFT USJBMMFE� -Fࢦ 	B
� BWFSBHF SFDBMM� 3JHIU
	C
� BWFSBHF QSFDJTJPO
 XIFSF 1SPT� EFOPUFT QSPTQFDUPS� � � � � � � � � � � � ��

��� 0WFSWJFX PG UIF BWFSBHF HSPVQ QSFDJTJPO 	UPQ SPX
 B�D
 BOE BWFSBHF HSPVQ
SFDBMM 	CP਄PN SPX
 E�G 
 GPS FBDI UPQJD BOE TFBSDI WBSJBOU DPNQVUFE JO
POF�NJOVUF UJNF JOUFSWBMT� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG UIF +BDDBSE *OEFY GPS UIF TFU PG RVFSJFT
 RVFSZ UFSNT
 DMJDLT
PO EPDVNFOUT
 BOE DMJDLT PO EPDVNFOUT UIBU BSF SFMFWBOU BDDPSEJOH UP RO-
BUST05 SFMFWBODF KVEHFNFOUT CFUXFFO QBSUJDJQBOUT� #F BXBSF PG UIF EJG�
GFSFOU Z�BYJT TDBMJOH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 5JNFMJOF PG UIF UPUBM DIBU WPMVNF BDSPTT BMM $0- BOE $0-3 HSPVQT SF�
TQFDUJWFMZ� 'PS FBDI POF�NJOVUF JOUFSWBM
 UIF OVNCFS PG NFTTBHFT JO UIBU
JOUFSWBM JT TIPXO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ঒F OVNCFS PG NFTTBHFT FYDIBOHFE GPS FBDI PG UIF FJHIU DMBTTJॲDBUJPO
DPEFT
 GPS FBDI HSPVQ
 PG UIF UXP DPMMBCPSBUJWF DPOEJUJPOT� " SFNJOEFS PG
UIF DPEJOH SFGFSFODFT JT QSPWJEFE UP UIF SJHIU PG UIF CPYQMPU� � � � � � � � � ��

��� 4UVEZ EFTJHO PWFSWJFX� GPVS TJOHMF�VTFS DPOEJUJPOT BOE POF DPMMBCPSBUJWF
	QBJSXJTF
 DPOEJUJPO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 5BTL UFNQMBUF GPS BMM DPOEJUJPOT DPOUBJOJOH B TFBSDI QIBTF� ঒F VOEFSMJOFE
HSFFO QISBTFT XFSF POMZ BEEFE JO UIF $4& DPOEJUJPO� TIPXO JO EBTIFE PS�
BOHF BSF UIF JOTUSVDUJPOT POMZ BEEFE GPS UIF 7�4& BOE 7�4&�� DPOEJUJPOT�
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG WPDBCVMBSZ LOPXMFEHF TUBUF DIBOHFT BHHSFHBUFE BDSPTT BMM
UPQJDT GPS FBDI DPOEJUJPO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� "DUJWF UBTL UJNF� &BDI QPJOU JT B TUVEZ QBSUJDJQBOU� � � � � � � � � � � � � � ���
��� 3FMBUJPOTIJQ CFUXFFO IJHIFTU BDBEFNJD EFHSFF BOE SFBMJTFE MFBSOJOH QP�

UFOUJBM� ঒F OVNCFS PG QBSUJDJQBOUT SFQSFTFOUFE CZ FBDI CPY JT TIPXO� � � � ���

��� ঒F UBTL JOGPSNBUJPO UFNQMBUF
 BT QSFTFOUFE UP QBSUJDJQBOUT PG UIF TUVEZ�
঒JT JT GPS UIF NBJO TUVEZ UBTL POMZ� � � � � � � � � � � � � � � � � � � � � � � ���

��� ঒F FYQFSJNFOU XPSLॳPX GPS QBSUJDJQBOUT PG UIJT TUVEZ� 'PS NPSF EFUBJM
PO UIF TJY NBJO TUFQT 	BT OVNCFSFE PO UIF EJBHSBN

 SFGFS UP g������ � � � � ���

��� ঑VFSZ MPHT PWFS GPVS JOEJWJEVBM TFBSDI TFTTJPOT
 BT DBQUVSFE JO PVS FYQFS�
JNFOU 	XJUI HSPVQ TJ[FT PG UXP
� &BDI DPMPVS SFQSFTFOUT B EJॱFSFOU QBS�
UJDJQBOU� 6OEFSMJOFE QISBTFT BSF QPTTJCMF BMUFSOBUJPO PG SPMFT EVSJOH UIF
UBTL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� .BSLPW NPEFM DPOTUSVDUFE CBTFE PO UIF USBOTJUJPOT CFUXFFO FWFOUT EF�
TDSJCFE JO 5BCMF ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



���
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��� 1SFWJPVT DPMMBCPSBUJWF FYQFSJFODFT EFTDSJCFE CZ QBSUJDJQBOUT JO PVS VTFS
TUVEZ JO .BZ ���� 	TFF $IBQUFS � GPS EFUBJMT PG UIF TUVEZ
� � � � � � � � � � � �

��� 'FBUVSF DPNQBSJTPO PG FYJTUJOH SFNPUF $4& TZTUFNT BOE SearchX 	PSEFSFE
CZ QVCMJDBUJPO ZFBS PG UIF ॲSTU QBQFS EFTDSJCJOH UIF TZTUFN
� " EBTI JOEJ�
DBUFT UIBU UIJT JOGPSNBUJPO JT OPU BWBJMBCMF� -BOHVBHF BOE QMBUGPSN BCCSFWJ�
BUJPOT� +4�+BWB4DSJQU
 #1�#SPXTFS 1MVHJO
 *&�*OUFSOFU &YQMPSFS
 ''�'JSFGPY

($�(PPHMF $ISPNF� /PUF UIBU XF POMZ MJTU QSPHSBNNJOH MBOHVBHFT MJTUFE
JO UIF SFTQFDUJWF QBQFST 	JG OP PQFO�TPVSDF DPEF JT BWBJMBCMF
� ঒F $PBH�
NFOUP J04 BQQ JT POMZ BWBJMBCMF JO "QQMFۘT 64 BQQ TUPSF� � � � � � � � � � � ��

��� 0WFSWJFX PG UIF BSHVNFOUT OFDFTTBSZ GPS node-indriۘT NFUIPE DBMMT� 0VS
"1* JT TJNQMF BOE JODMVEFT POMZ POF NFUIPE QFS DMBTT� ঒F MBTU BSHVNFOU
JT BMXBZT B DBMMCBDL UIBU JT FYFDVUFE XIFO UIF EBUB IBT CFFO SFUSJFWFE�
6OEFSMJOFE BSF UIF SFRVJSFE QBSBNFUFST� � � � � � � � � � � � � � � � � � � � ��

��� %BUB $PMMFDUJPO TUBUJTUJDT JODMVEJOH UIF ॲMUFSFE QSPEVDUT DPOTJEFSFE JO UIJT
XPSL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 4VNNBSZ PG LFZ TUBUJTUJDT PG FNQJSJDBM FWBMVBUJPOT PG $4&� HSPVQ TJ[F 	(4


OVNCFS PG HSPVQT 	�(

 OVNCFS PG TFBSDI UBTLT QFS HSPVQ 	�5
 BOE TUVEZ
UZQF� <TJN�> SFGFST UP B TJNVMBUJPO TUVEZ XJUI CBUDI FWBMVBUJPO
 <MBC�ॲYFE>
UP B MBC VTFS TUVEZ XJUI POF PS NPSF ॲYFE XPSL�QFSTPOBM TFBSDI UBTLT

<MBC�OBU�> UP B MBC VTFS TUVEZ XIFSF VTFST TFMG�TFMFDUFE UIFJS TFBSDI UBTL	T
�
$PMMFDUJPO SFGFST UP UIF EBUB DPMMFDUJPO VTFE� ߏ JOEJDBUFT UIBU JU JT VOLOPXO� ��

��� 0WFSWJFX PG PVS $4& DPOEJUJPOT BOE UIFJS DPSSFTQPOEFODF UP UIF WBSJBOUT
FYQMPSFE CZ <��>� /PUJDF UIBU UIF KVEHFE EPDVNFOUT BSF BVUPNBUJDBMMZ IJE�
EFO 	UIPVHI ۛVOIJEJOHۜ UIFN JT QPTTJCMF UPP
� � � � � � � � � � � � � � � � � ��

��� ROBUST05 UPQJDT TFMFDUFE GPS PVS TUVEZ
 JODMVEJOH UIF OVNCFS PG SFMFWBOU
EPDVNFOUT JO 53&$ "26"*/5 	B঍FS BOE CFGPSF DMFBOJOH EVQMJDBUFT BOE
JOWBMJE EPDVNFOUT
 BOE UIF BWFSBHF "1 PG UIF UISFF UPQ QFSGPSNJOH 30�
#645�� SVOT� -BTU DPMVNO SFGFST UP UIF OVNCFS PG TVCUPQJDT 	BTQFDUT

QSPWJEFE CZ <��>� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� /VNCFS PG HSPVQT BDSPTT TFBSDI WBSJBOUT
 UPQJDT BOE HSPVQ TJ[FT� /VNCFS
PG HSPVQT BDSPTT TFBSDI WBSJBOUT
 UPQJDT BOE HSPVQ TJ[FT� 'PS 4�4JOHMF

XF DSFBUFE BSUJॲDJBM HSPVQT CZ TJNVMBUJOH UIF $4& CFIBWJPVS BDSPTT MBSHFS
HSPVQ TJ[FT XJUI UIF EBUB DPMMFDUFE GSPN UIF TJOHMF�VTFS TFBSDI EBUB� � � � � ��



��� -JTU PG 5BCMFT

��� 5PQJD�XJTF BWFSBHF HSPVQ SFDBMM 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF
UPQJD�TFBSDI�WBSJBOU
 BDSPTT DPOEJUJPOT BOE HSPVQ TJ[FT� 4UBUJTUJDBM TJHOJॲ�
DBODF XBT EFUFSNJOFE WJB 5VLFZۘT )4% UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD�
JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT BU ੒ � ���� XJUI #POGFS�
SPOJ DPSSFDUJPO BSF NBSLFE XJUI TVQFSTDSJQU XY� ੁ JT UIF TFBSDI WBSJBOU
	ۗ*ۘ JO UIF DBTF PG 4�6*�$PMM BOE ۗ"ۘ JO UIF DBTF PG 4�6*"MH�$PMM

 BOE ੂ
JT UIF SFTQFDUJWF HSPVQ TJ[F� 'PS UIF 4�4JOHMF TJNVMBUFE HSPVQT
 XF EF�
UFSNJOFE TJHOJॲDBOU WBMVFT BNPOH HSPVQ TJ[FT POMZ XJUIJO 4�4JOHMF WJB
,SVTLBM�8BMMJT UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD 	XF PNJ਄FE TVQFSTDSJQU
TZNCPMT BT BMM HSPVQ TJ[FT TIPX TJHOJॲDBOUMZ EJॱFSFOU SFTVMUT BU ੒ � ����
� � ��

��� 0WFSWJFX PG JOEJWJEVBM TFBSDI CFIBWJPVST BDSPTT UIF TFBSDI WBSJBOUT� (4
JT UIF HSPVQ TJ[F BOE � SFGFST UP OVNCFS 	F�H�
 � ঑VFSJFT

 BOE 3FM� %PDT�
SFGFST UP SFMFWBOU EPDVNFOUT GPS UIF UPQJDT� 'PS FBDI UPQJD
 UIF NFBO WBMVF
JT DPNQVUFE� SFQPSUFE IFSF JT UIF BWFSBHF BOE TUBOEBSE EFWJBUJPO PG UIPTF
UISFF NFBO ॲHVSFT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 6TBHF PG DPMMBCPSBUJWF TFBSDI JOUFSGBDF GFBUVSFT CZ HSPVQT PG DPMMBCPSBUPST�
8F NFBTVSFE POMZ DMJDLT PO SFDFOU RVFSJFT BOE TBWFE EPDVNFOUT XJEHFUT
CZ DPMMBCPSBUPST UIBU EJE OPU JTTVF 	TBWF
 UIF PSJHJOBM RVFSZ 	EPDVNFOU
�
'PS FBDI UPQJD
 UIF NFEJBO WBMVF JT DPNQVUFE� SFQPSUFE IFSF JT UIF BWFSBHF
PG UIPTF UISFF NFEJBO WBMVFT� � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� "WFSBHF TVCUPQJD HSPVQ SFDBMM 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF UPQJD�TFBSDI�
WBSJBOU
 BDSPTT DPOEJUJPOT BOE HSPVQ TJ[FT GPS UPQJDT ��� BOE ���� 4UBUJTUJDBM
TJHOJॲDBODF XBT EFUFSNJOFE WJB 5VLFZۘT )4% UFTU JOEFQFOEFOUMZ GPS FBDI
UPQJD� JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT BU ੒ � ����XJUI #PO�
GFSSPOJ DPSSFDUJPO BSF NBSLFE XJUI TVQFSTDSJQU XY� ੁ JT UIF TFBSDI WBSJBOU
	ۗ*ۘ JO UIF DBTF PG 4�6*�$PMM BOE ۗ"ۘ JO UIF DBTF PG 4�6*"MH�$PMM

 BOE ੂ
JT UIF SFTQFDUJWF HSPVQ TJ[F� 'PS UIF 4�4JOHMF TJNVMBUFE HSPVQT
 XF EF�
UFSNJOFE TJHOJॲDBOU WBMVFT BNPOH HSPVQ TJ[FT POMZ XJUIJO 4�4JOHMF WJB
,SVTLBM�8BMMJT UFTU JOEFQFOEFOUMZ GPS FBDI UPQJD 	XF PNJ਄FE TVQFSTDSJQU
TZNCPMT BT BMM HSPVQ TJ[FT TIPX TJHOJॲDBOUMZ EJॱFSFOU SFTVMUT BU ੒ � ����
� � ��

��� 5PQJD�XJTF CFOFॲU PG OFX NFNCFST BDSPTT PG HSPVQ TJ[F JO UFSNT PG HSPVQ
SFDBMM 	BWFSBHFE BDSPTT BMM HSPVQT JO B TJOHMF UPQJD�TFBSDI�WBSJBOU
 BDSPTT
DPOEJUJPOT BOE HSPVQ TJ[FT� /PUF UIBU ����� NFBOT HSPVQ SFDBMM PG HSPVQT
PG TJ[F �
� EJWJEFE CZ HSPVQ SFDBMM PG HSPVQT PG TJ[F �� � � � � � � � � � � � � ��

���� (SPVQ TJ[F WT QFSDFJWFE HSPVQ TJ[F JO � BDSPTT TFBSDI WBSJBOUT BOE HSPVQ
TJ[FT� 3FTVMUT MJTUFE IFSF BSF CBTFE PO UIF QPTU�RVFTUJPOOBJSF 	RVFTUJPO �

$IBQUFS �����
� 4IPXO JO VOEFSMJOF JT UIF DFMM WBMVFXIFSF BDUVBM�QFSDFJWFE
HSPVQ TJ[F� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



-JTU PG 5BCMFT ���

��� 0WFSWJFX PG QSFWJPVT XPSLT DPNQBSJOH EJॱFSFOU $4& TF਄JOHT JO B VTFS
TUVEZ TFUVQ� 1SJPS NBKPS ॲOEJOHT JO UFSNT PG SFUSJFWBM FॱFDUJWFOFTT BSF
MJTUFE JO UIF MBTU UXP DPMVNOT� 'PVS UZQFT PG TF਄JOHT BSF DPOTJEFSFE� B
QBJS PG DPMMBCPSBUJOH VTFST 	$0-
� B QBJS PG DPMMBCPSBUJOH VTFST XJUI QSF�
BTTJHOFE3PMFT 	$0-3
� BO JOEJWJEVBM TFBSDIFS 	*/%
� BOE BO BSUJॲDJBM QBJS
PG VTFST 	*/%.

 DSFBUFE CZ UIF .FSHJOH PG UXP JOEJWJEVBM TFBSDIFSTۘ MPH
USBDFT� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG LFZ TUBUJTUJDT PG FNQJSJDBM FWBMVBUJPOT PG SPMF�CBTFE DPMMBCPSB�
UJWF TFBSDI� 'SPN MF঍ UP SJHIU
 3PMFT PVUMJOFT UIF EJॱFSFOU TFBSDIFS SPMFT
USJBMFE� 4UVEZ 5ZQF 	45
 DPOTJEFST� <4JN� *OE�>
 B TJNVMBUJPO TUVEZ XJUI
CBUDI FWBMVBUJPO VTJOH TJOHMF�TFBSDI MPHT� <4JN� $PM�>
 B TJNVMBUJPO TUVEZ
XJUI CBUDI FWBMVBUJPO VTJOH DPMMBCPSBUJWF TFBSDI MPHT� BOE <6TFS TUVEZ> SFQ�
SFTFOUT VTFS TUVEZ JO B MBC PS DSPXETPVSDFE FOWJSPONFOU� %JWJTJPO PG
-BCPS 	%-
 DPOTJEFST� VTFS�ESJWFO
 TZTUFN�ESJWFO
 PS VTFS�ESJWFO TZTUFN
NFEJBUJPO� (SPVQ TJ[FT BSF TVNNBSJ[FE CZ UIF OVNCFS PG HSPVQT
 �(� ঒F
OVNCFS PG TFBSDI UBTLT QFS HSPVQ JT EFOPUFE CZ �5� 8PSL UBTL UZQF 	85

JT BMTP QSPWJEFE
 BOE ॲOBMMZ
 $PMMFDUJPO SFGFST UP UIF EBUB DPMMFDUJPO VTFE�
'PS DPOUSBTU
 UIF TUVEZ SFQPSUFE JO UIJT QBQFS JT BMTP JODMVEFE JO UIF MBTU
SPX PG UIJT UBCMF� /PUF UIBU BOZ JOGPSNBUJPO NJTTJOH JO UIF SFTQFDUJWF QB�
QFS JT JOEJDBUFE XJUI �ߏ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG UIF GPVS FYQFSJNFOUBM DPOEJUJPOT� � � � � � � � � � � � � � � � � ��
��� ঒F DPEJOH TDIFNF VTFE GPS FWBMVBUJOH UIF FYDIBOHFE NFTTBHFT CFUXFFO

QBSUJDJQBOUT JO FYQFSJNFOUBM DPOEJUJPOT $0- BOE $0-3� ঒F TDIFNB JT
EFSJWFE GSPN UIF XPSL CZ <���>� � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 5PQJD�XJTF BWFSBHF HSPVQ SFDBMM BOE HSPVQ QSFDJTJPO 	BWFSBHFE BDSPTT BMM
HSPVQT JO B TJOHMF UPQJD�TUVEZ�DPOEJUJPO
 BDSPTT DPOEJUJPOT BWFSBHFE PWFS
HSPVQT� 4UBUJTUJDBM TJHOJॲDBODFXBT DPNQVUFE JOEFQFOEFOUMZ GPS FBDI UPQJD�
JO FBDI UPQJD DPMVNO
 TJHOJॲDBOU JNQSPWFNFOUT 	੒ � ����
 BSF NBSLFE XJUI
TVQFSTDSJQU X
 BOE TJHOJॲDBOU EJॱFSFODFT BU ੒ � ���� BSF NBSLFE XJUI TVQFS�
TDSJQU VOEFSMJOFE X
 XIFSFੁ JT UIF DPOEJUJPO� */% ॲHVSFT BSF DPNQVUFE BT
JOEJWJEVBM QSFDJTJPO BOE JOEJWJEVBM SFDBMM BT XF POMZ IBWF POF QBSUJDJQBOU
QFS HSPVQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG DPMMBCPSBUJWF BOE JOEJWJEVBM TFBSDI CFIBWJPST BDSPTT UIF TUVEZ
DPOEJUJPOT� 'PS $0- BOE $0-3 DPOEJUJPOT XF EFQJDUFE UIF WBMVFT GPS JO�
EJWJEVBM CFIBWJPST� 'PS FBDI UPQJD
 UIF NFBO WBMVF JT DPNQVUFE BMPOHTJEF
TUBOEBSE EFWJBUJPO WBMVF� SFQPSUFE IFSF JT UIF BWFSBHF PG UIPTF UISFF NFBO
WBMVFT BOE TUBOEBSE EFWJBUJPO WBMVFT� � � � � � � � � � � � � � � � � � � � � � ��

��� 0WFSWJFX PG NFBTVSFT PG DPNNVOJDBUJPO QB਄FSOT BDSPTT UIF DPMMBCPSBUJWF
DPOEJUJPOT� 'PS FBDI UPQJD
 UIF NFBO WBMVF JT DPNQVUFE BMPOHTJEF TUBO�
EBSE EFWJBUJPO WBMVF� 4UBUJTUJDBM TJHOJॲDBOU EJॱFSFODFT 	੒ � ����
 XBT GPVOE
BDSPTT UIF UISFF UPQJDT GPS 7PMVNF
 &ॱPSU
 BOE #BMBODF� � � � � � � � � � � � ��

��� 4VNNBSZ PG QBSUJDJQBOUTۘ SFTQPOTFT UP QPTU�UBTL RVFTUJPOOBJSF GPS RVFT�
UJPOT VTJOH B -JLFSU TDBMF� 'PS FBDI FYQFSJNFOUBM DPOEJUJPO
 UIFNFBO WBMVF
JT DPNQVUFE 	XJUI TUBOEBSE EFWJBUJPOT
� � � � � � � � � � � � � � � � � � � � � ��



��� -JTU PG 5BCMFT

��� -BCFMMJOH PG ��� TBNQMFE 7,4 MFWFM ��� TUBUFNFOUT� � � � � � � � � � � � � � � ��
��� 0WFSWJFX PG UPQJDT�DPOEJUJPOT� $POEJUJPOT� <4&> TFBSDI POMZ� <7> WJEFP

POMZ� <7�4&��> WJEFP GPMMPXFE CZ �� NJOVUFT PG TFBSDI� <7�4&> WJEFP BOE
TFBSDI UPUBMMJOH BU MFBTU �� NJOVUFT� <$4&> DPMMBCPSBUJWF TFBSDI� ঒F UISFF
SJHIU�NPTU DPMVNOT DPOUBJO UISFF FYBNQMFT 	JUFNT BU EJॴDVMUZ SBOL �
 �
BOE ��
 PG UIF UFO WPDBCVMBSZ JUFNT XJUIJO B WJEFP� � � � � � � � � � � � � � ��

��� -FBSOJOH FॱFDUJWFOFTT NFUSJDT� 4VQFSTDSJQU ੁ JOEJDBUFT B TUBUJTUJDBMMZ TJH�
OJॲDBOUMZ IJHIFSNFUSJD UIBO DPOEJUJPOੁ 	,SVTLBM�8BMMJT
 ۟ Q�WBMVF � ����
۠ Q�WBMVF � ����
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� #BTJD TFBSDI CFIBWJPVS DIBSBDUFSJTUJDT BDSPTT UIF TFBSDI DPOEJUJPOT TIPXO
JO "WFSBHF 	4UBOEBSE %FWJBUJPO
� ঒F DMJDLT DPMVNO MJTUT UIF DMJDLT PO EPD�
VNFOUT JO UIF 8FC WFSUJDBM BT XFMM BT UIF BHHSFHBUFE DMJDLT PO BMM PUIFS
WFSUJDBMT� 'PS UIF .BY� $MJDLFE 3BOL DPMVNO
 XF BWFSBHF UIF NBYJNVN
DMJDL SBOL PG FBDI QBSUJDJQBOU� � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 'PVS FYBNQMF TFBSDI TFTTJPOT MPHHFE JO PVS FYQFSJNFOU� � � � � � � � � � � � ���
��� -PDBUJPO PG WPDBCVMBSZ JUFNT 	7*T
 � � � � � � � � � � � � � � � � � � � � � � � ���
��� 0WFSWJFX PG QBSUJDJQBOUTۘ TFMG�SFQPSUFE EJॴDVMUJFT� � � � � � � � � � � � � � � ���

��� 1SF�UBTL
 QPTU�UBTL BOE B঍FS�UBTL RVFTUJPOT� � � � � � � � � � � � � � � � � � ���
��� &WFOU UZQFT UIBU XFSF USJHHFSFE CZ QBSUJDJQBOUT� /VNCFST SFGFS UP UIF TZT�

UFN JOUFSGBDF 	TFF 'JHVSF ���
� � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .FBO 	q TUBOEBSE EFWJBUJPOT
 PG TFBSDI
 SFWJFX
 DIBU
 QVSDIBTF CFIBWJPS

NFUSJDT BDSPTT BMM HSPVQT 	³
 BOE QBSUJDJQBOUT 	�
 JO FBDI DPOEJUJPO� "
EBHHFS 	۟
 OFYU UP SharedNav WBMVFT EFOPUFT TJHOJॲDBODF GSPN UIF CBTFMJOF

SepNav� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 1PTU�UBTL RVFTUJPOT SFHBSEJOH QPTU�QVSDIBTF TBUJTGBDUJPO BOE TZTUFN QFS�
DFQUJPO� .FBO WBMVFT 	q TUBOEBSE EFWJBUJPOT
 BSF SFQPSUFE BDSPTT DPOEJ�
UJPOT SepNav BOE SharedNav� " EBHHFS 	۟
 OFYU UP SharedNav WBMVFT EF�
OPUFT TJHOJॲDBODF GSPN UIF CBTFMJOF
 SepNav� � � � � � � � � � � � � � � � � � ���



���

4VNNBSZ
"MUIPVHI TFBSDIJOH JT P঍FO TFFO BT B TPMJUBSZ BDUJWJUZ
 TFBSDIJOH JO DPMMBCPSBUJPO XJUI
PUIFST JT EFFNFE VTFGVM PS OFDFTTBSZ JO NBOZ DPNQMFY TJUVBUJPOT TVDI BT� USBWFM QMBO�
OJOH� POMJOF TIPQQJOH� MPPLJOH GPS IFBMUI SFMBUFE JOGPSNBUJPO� QMBOOJOH CJSUIEBZ QBSUJFT�
XPSLJOH PO B HSPVQ QSPKFDU� PS ॲOEJOH B IPVTF UP CVZ� 3FTFBSDIFST IBWF GPVOE UIBU DPN�
QMFY TFBSDI UBTLT DBO CF FYFDVUFE NPSF FॱFDUJWFMZ BOE FॴDJFOUMZ
 BDIJFWF IJHIFS NBUFSJBM
DPWFSBHF
 BOE FOBCMF IJHIFS LOPXMFEHF HBJOT JO BO FYQMJDJU DPMMBCPSBUJWF TF਄JOH UIBO JG
DPOEVDUFE JO JTPMBUJPO� )PXFWFS
 FWFO UIPVHI SFTFBSDIFST IBWF DBSFGVMMZ EFTJHOFE TFW�
FSBM $PMMBCPSBUJWF 4FBSDI 	$4&
 VTFS TUVEJFT
 UIFSF JT TUJMM DPOॳJDUJOH FWJEFODF PS B MBDL PG
FWJEFODF PO UIF FॱFDUJWFOFTT PG $4& TZTUFNT� ঒VT
 JO UIJT UIFTJT
 XF GPDVT PO FYBNJOJOH
UIF FॱFDUJWFOFTT PG $4& TZTUFNT JO UXP QBSUT�

*O UIF ॲSTU QBSU
 XF TIFE MJHIU PO UIF FॱFDUJWFOFTT PG $4& UP TVQQPSU UXP HSPVQ DPO�
ॲHVSBUJPOT
 OBNFMZ HSPVQ TJ[FT BOE VTFSTڞ SPMFT�

1BTU DPMMBCPSBUJWF TFBSDI TUVEJFT IBE B TUSPOH GPDVT PO HSPVQT PG UXP PS UISFF DPMMBCP�
SBUPST
 UIVT OBUVSBMMZ MJNJUJOH UIF OVNCFS PG FYQFSJNFOUBM DPOEJUJPOT UIBU DPVME JODSFBTF
RVJDLMZ� ঒FSFGPSF
 UIFSF JT B MBDL PG FWJEFODF TVHHFTUJOH UIF FYUFOU UP XIJDI B $4& TZT�
UFN DBO TVQQPSU HSPVQ TJ[FT CFZPOE UIFTF DPNNPOMZ JOWFTUJHBUFE HSPVQ TJ[FT� ঒VT
 JO
$IBQUFS �
 XF TUVEZ $4& TZTUFN FॱFDUJWFOFTT XJUI HSPVQ TJ[F BT UIF QSJNBSZ EFQFOEFOU
WBSJBCMF� )FSF
 XF WBSZ HSPVQ TJ[FT GSPN UXP UP TJY DPMMBCPSBUPST
 XJUI TJY BT PVS VQQFS
CPVOE EVF UP MJNJUBUJPOT PO PVS BWBJMBCMF SFTPVSDFT�

*O $IBQUFS �
 XF GPDVT PO SPMFT JO $4&� 3PMFT DBO EFUFSNJOF IPX B HSPVQ TQMJUT VQ
UIF TFBSDI UBTL
 BOE EFUFSNJOFT FBDI HSPVQ NFNCFSۘT GVODUJPO 	F�H�
 POF HSPVQ NFNCFS JT
SFTQPOTJCMF GPS ॲOEJOH EPDVNFOUT BOE SFBEJOH BOE FWBMVBUJOH UIFN
 XJUI B GVSUIFS NFN�
CFS SFTQPOTJCMF GPS JO�EFQUI SFBEJOH BOE FWBMVBUJOH PG UIF BGPSFNFOUJPOFE EPDVNFOUT
� *O
QBSUJDVMBS
 XIFO UIF $4& TZTUFN BTTJHOT B SPMF UP FBDI HSPVQ NFNCFS
 SFTFBSDIFST IBWF
IZQPUIFTJTFE UIBU B HSPVQ NBZ SFEVDF UIF UJNF TQFOU DPNNVOJDBUJOH BOE DPPSEJOBUJOH
UIF UBTL
 BOE NBLF UIF TFBSDI QSPDFTT NPSF FॴDJFOU BOE TVDDFTTGVM UIBO HSPVQT XJUIPVU
SPMF BTTJHONFOU� )PXFWFS
 QBTU VTFS TUVEJFT IBWF QSPWJEFE DPOUSBEJDUJOH FWJEFODF BT UP
UIF VUJMJUZ PG BTTJHOFE SPMFT JO $4&� ঒VT
 JO $IBQUFS �
 XF QSPWJEF NPSF FWJEFODF UP TF਄MF
UIF RVFTUJPO PG UIF FॱFDUJWFOFTT PG $4& TZTUFNT XIFO VTFE CZ HSPVQT XJUI QSF�BTTJHOFE
SPMFT WFSTVT HSPVQT XJUIPVU QSF�BTTJHOFE SPMFT�

*O UIF TFDPOE QBSU PG UIJT UIFTJT
 XF NBLF PVS HSPVQ DPOॲHVSBUJPOT DPOTUBOU
 QBSUJDV�
MBSMZ
 HSPVQ TJ[FT BSF TFU UP VQ UP UISFF QFPQMF
 BOE HSPVQ NFNCFST SFDFJWF UIF TBNF SPMF�
8F UIFO UVSO UP B EJॱFSFOU QFSTQFDUJWF BOE GPDVT PO FYBNJOJOH UIF FॱFDUJWFOFTT JO UXP
DPOUFYUT� 4FBSDI BT -FBSOJOH 	4"-
 BOE DPMMBCPSBUJWF POMJOF TIPQQJOH�

4FBSDI BDUJWJUJFT GPS IVNBO MFBSOJOH JOWPMWF NVMUJQMF JUFSBUJPOT UIBU SFRVJSF DPHOJUJWF
QSPDFTTJOH BOE JOUFSQSFUBUJPO
 P঍FO SFRVJSJOH UIF TFBSDIFS UP TQFOE UJNF TDBOOJOH�WJFX�
JOH
 DPNQBSJOH
 BOE FWBMVBUJOH JOGPSNBUJPO� )PXFWFS
 XFC TFBSDI FOHJOFT BSF OPU CVJMU UP
TVQQPSU VTFST JO UIF TFBSDI UBTLT P঍FO SFRVJSFE JO MFBSOJOH TJUVBUJPOT� 8IFO QFPQMF VTF
TFBSDI BT B MFBSOJOH BDUJWJUZ
 JU DBO CF BO JOEJWJEVBM BDUJWJUZ PS B DPMMBCPSBUJWF BDUJWJUZ 	F�H�




��� 4VNNBSZ

HSPVQ QSPKFDUT
� )FODF
 JO $IBQUFS �
 XF UBDLMF UIF DIBMMFOHF PG JEFOUJGZJOH UIF JNQBDU
PG XFC TFBSDI FOHJOFT PO UIF 	TJOHMF�TFBSDI PS DPMMBCPSBUJWF TFBSDI
 VTFSTۘ BCJMJUZ UP MFBSO
DPNQBSFE UP MFBSOJOH BDRVJSFE WJB IJHI�RVBMJUZ MFBSOJOH NBUFSJBMT BT B CBTFMJOF�

*O $IBQUFS �
 XF MPPL BU B GVSUIFS DPOUFYU� DPMMBCPSBUJWF POMJOF TIPQQJOH� *O DPMMBCP�
SBUJWF POMJOF TIPQQJOH
 B HSPVQ PG QFPQMF DPNF UPHFUIFS UP NBLF B EFDJTJPO UP QVSDIBTF B
QSPEVDU UIBU NFFUT UIF WBSJPVT HSPVQ NFNCFSTۘ SFRVJSFNFOUT BOE PQJOJPOT� 8IJMF TIPQ�
QJOH UPHFUIFS
 TFBSDI JT BO JNQPSUBOU QBSU PG UIF UBTL JO PSEFS UP TFBSDI GPS QSPEVDUT JO B
DBUBMPHVF UIBU JT BWBJMBCMF JO BO F�DPNNFSDF XFCTJUF� 0OF JNQPSUBOU BTQFDU PG DPMMBCPSB�
UJWF TIPQQJOH JT TVQQPSUJOH BXBSFOFTT BOE TIBSJOH PG LOPXMFEHF BT JU DBO FOBCMF B TFOTF
PG DP�QSFTFODF
 XIJDI IFMQT HSPVQT NBLF B EFDJTJPO UIBU TBUJTॲFT FBDI HSPVQ NFNCFSۘT
SFRVJSFNFOUT BOE XJTIFT� "T TFBSDI JT B TJHOJॲDBOU QBSU PG B DPMMBCPSBUJWF POMJOF TIPQQJOH
FYQFSJFODF
 $4& TZTUFNT BSF TVJUBCMF GPS FYFDVUJOH TVDI UBTLT� )PXFWFS
 UIFSF JT JOTVॴ�
DJFOU FWJEFODF PG IPX XFMM DBO $4& TZTUFNT TVQQPSU B HSPVQ PG VTFST UP TFBSDI GPS POMJOF
QSPEVDUT UPHFUIFS BOE NBLF B HSPVQ EFDJTJPO� )FODF
 JO $IBQUFS �
 XF FYQMPSF UIF FॱFDUT
PG JODSFBTFE BXBSFOFTT BOE TIBSJOH PG LOPXMFEHF 	DP�QSFTFODF
 VTJOH B $4& TZTUFN JO
DPMMBCPSBUJWF TIPQQJOH PO UIF HSPVQ EFDJTJPO NBLJOH QSPDFTT�



���

4BNFOWB਄JOH
)PFXFM [PFLFO WBBL BMT FFO JOEJWJEVFMF BDUJWJUFJU XPSEU HF[JFO
 XPSEU [PFLFO JO TBNFO�
XFSLJOH NFU BOEFSFO OV਄JH PG OPPE[BLFMJKL HFBDIU JO WFFM DPNQMFYF TJUVBUJFT
 [PBMT� QMBO�
OFO WBO FFO SFJT� POMJOF XJOLFMFO� [PFLFO OBBS HF[POEIFJETHFSFMBUFFSEF JOGPSNBUJF� QMBO�
OFO WBO FFO WFSKBBSEBHTGFFTUKF� XFSLFO BBO FFO HSPFQTQSPKFDU� PG WJOEFO WBO FFO IVJT PN
UF LPQFO� 0OEFS[PFLFST IFCCFO POUEFLU EBU DPNQMFYF [PFLUBLFO FॱFDUJFWFS FO FॴDJ«OUFS
LVOOFO XPSEFO VJUHFWPFSE
 FFO HSPUFSF NBUFSJBBM�EFLLJOH CFSFJLFO FO NFFS LFOOJT PQMF�
WFSFO JO FFO FYQMJDJFUF PNHFWJOH WBO TBNFOXFSLJOH EBO XBOOFFS EF [PFLUBLFO BG[POEFS�
MJKL XPSEFO VJUHFWPFSE� )PFXFM POEFS[PFLFST [PSHWVMEJH WFSTDIJMMFOEF HFCSVJLFSTPOEFS�
[PFLFO WPPS DPMMBCPSBUJFWF [PFLBDUJFT 	$4&
 IFCCFO PQHF[FU
 JT FS OPH TUFFET UFHFOTUSJKEJH
CFXJKT PG FFO HFCSFL BBO CFXJKT PWFS EF FॱFDUJWJUFJU WBO $4&�TZTUFNFO� %BBSPN SJDIUFO
XF POT JO EJU QSPFGTDISJ঍ PQ IFU POEFS[PFLFO WBO EF FॱFDUJWJUFJU WBO $4&�TZTUFNFO JO
UXFF EFMFO�

*O IFU FFSTUF EFFM XFSQFO XF MJDIU PQ EF FॱFDUJWJUFJU WBO $4& PN UXFF HSPFQFO DPOॲ�
HVSBUJFT BDIUFSFFOWPMHFOT UF POEFSTUFVOFO
 OBNFMJKL HSPFQTHSPP࡚FT FO HFCSVJLFSTSPMMFO�

&FSEFSF POEFS[PFLFO OBBS HF[BNFOMJKL [PFLFO XBSFO TUFSL HFSJDIU PQ HSPFQFO WBO
UXFF PG ESJF NFEFXFSLFST
 XBBSEPPS IFU BBOUBM FYQFSJNFOUFMF PNTUBOEJHIFEFO EBU TOFM
[PV LVOOFO UPFOFNFO
 OBUVVSMJKL XFSE CFQFSLU� %BBSPN JT FS FFO HFCSFL BBO CFXJKT EBU
TVHHFSFFSU JO IPFWFSSF FFO $4&�TZTUFFN HSPFQTHSPP਄FT LBO POEFSTUFVOFO EJF WFSEFS HBBO
EBO EF[F BMHFNFFO POEFS[PDIUF HSPFQTHSPP਄FT� %BBSPN CFTUVEFSFO XF JO )PPGETUVL �
EF FॱFDUJWJUFJU WBO IFU $4&�TZTUFFN NFU HSPFQTHSPP਄F BMT EF QSJNBJSF BঊBOLFMJKLF WBSJ�
BCFMF� )JFS WBSJ«SFO XF EF HSPFQTHSPP਄F WBO UXFF UPU [FT NFEFXFSLFST
 NFU [FT BMT PO[F
CPWFOHSFOT WBOXFHF CFQFSLJOHFO PQ PO[F CFTDIJLCBSF NJEEFMFO�

*O )PPGETUVL � DPODFOUSFSFO XF POT PQ SPMMFO JO $4&� 3PMMFO LVOOFO CFQBMFO IPF FFO
HSPFQ EF [PFLUBBL PQTQMJUTU FO [JK CFQBMFO EF GVODUJF WBO FML HSPFQTMJE 	CJKW� ©©O HSPFQT�
MJE JT WFSBOUXPPSEFMJKL WPPS IFU WJOEFO WBO EPDVNFOUFO FO IFU MF[FO FO FWBMVFSFO FSWBO

UFSXJKM FFO BOEFS MJE WFSBOUXPPSEFMJKL JT WPPS IFU EJFQHBBOE MF[FO FO FWBMVFSFO WBO EF CP�
WFOHFOPFNEF EPDVNFOUFO
� *O IFU CJK[POEFS
 XBOOFFS IFU $4&�TZTUFFN FFO SPM UPFXJKTU
BBO FML HSPFQTMJE
 IFCCFO POEFS[PFLFST EF IZQPUIFTF BBOHFOPNFO EBU FFO HSPFQ EF UJKE
EJF CFTUFFE XPSEU BBO IFU DPNNVOJDFSFO FO DP¶SEJOFSFO WBO EF UBBL LBO WFSNJOEFSFO FO
IFU [PFLQSPDFT FॴDJ«OUFS FO TVDDFTWPMMFS LBO NBLFO EBO HSPFQFO [POEFS SPMUPFXJK[JOH�
&FSEFSF HFCSVJLFSTPOEFS[PFLFO IFCCFO FDIUFS UFHFOTUSJKEJH CFXJKT PQHFMFWFSE PWFS IFU
OVU WBO UPFHFXF[FO SPMMFO JO $4&� *O )PPGETUVL � HFWFO XF EVT NFFS CFXJKT PN EF LXFT�
UJF WBO EF FॱFDUJWJUFJU WBO $4&�TZTUFNFO PQ UF MPTTFO XBOOFFS [F XPSEFO HFCSVJLU EPPS
HSPFQFO NFU WPPSBG UPFHFXF[FO SPMMFO WFSTVT HSPFQFO [POEFS WPPSBG UPFHFXF[FO SPMMFO�

*O IFU UXFFEF EFFM WBO EJU QSPFGTDISJ঍ NBLFO XF PO[F HSPFQTDPOॲHVSBUJFT DPOTUBOU

NFU OBNF HSPFQTHSPP਄FT [JKO JOHFTUFME PQNBYJNBBM ESJF QFSTPOFO FO HSPFQTMFEFO LSJKHFO
EF[FMGEF SPM� 7FSWPMHFOT SJDIUFO XF POT PQ FFO BOEFS QFSTQFDUJFG FO SJDIUFO XF POT PQ IFU
POEFS[PFLFO WBO EF FॱFDUJWJUFJU JO UXFF DPOUFYUFO� ;PFLFO BMT -FSFO 	4"-
 FO TBNFO
POMJOF XJOLFMFO�
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;PFLBDUJWJUFJUFO WPPS NFOTFMJKL MFSFO PNWB਄FO NFFSEFSF JUFSBUJFT EJF DPHOJUJFWF WFS�
XFSLJOH FO JOUFSQSFUBUJF WFSFJTFO
 XBBSCJK EF [PFLFS WBBL UJKE NPFU CFTUFEFO BBO IFU TDBO�
OFO�CFLJKLFO
 WFSHFMJKLFO FO FWBMVFSFO WBO JOGPSNBUJF� 8FC�[PFLNBDIJOFT [JKO FDIUFS
OJFU HFCPVXE PN HFCSVJLFST UF POEFSTUFVOFO CJK EF [PFLUBLFO EJF WBBL OPEJH [JKO JO MFFS�
TJUVBUJFT� 8BOOFFSNFOTFO [PFLFO HFCSVJLFO BMT MFFSBDUJWJUFJU
 LBO EJU FFO JOEJWJEVFMF BDUJ�
WJUFJU PG FFO TBNFOXFSLJOHTBDUJWJUFJU [JKO 	CJKWPPSCFFME HSPFQTQSPKFDUFO
� %BBSPN QBLLFO
XF JO )PPGETUVL � EF VJUEBHJOH BBO PN EF JNQBDU WBO XFC�[PFLNBDIJOFT PQ IFU WFSNP�
HFO WBO HFCSVJLFST PN UF MFSFO 	TJOHMF�TFBSDI PG DPMMBCPSBUJFG [PFLFO
 UF JEFOUJॲDFSFO JO
WFSHFMJKLJOH NFU FFO CBTFMJOF WBO MFSFO WFSLSFHFO WJB IPPHXBBSEJH MFTNBUFSJBBM�

*O )PPGETUVL � LJKLFO XF OBBS FFO BOEFSF DPOUFYU� DPMMBCPSBUJFG POMJOF XJOLFMFO� #JK
DPMMBCPSBUJFG POMJOF XJOLFMFO LPNU FFO HSPFQ NFOTFO TBNFO PN FFO CFTMJTTJOH UF OF�
NFO PN FFO QSPEVDU UF LPQFO EBU WPMEPFU BBO EF FJTFO FO NFOJOHFO WBO EF WFSTDIJMMFOEF
HSPFQTMFEFO� 5JKEFOT IFU TBNFO XJOLFMFO JT [PFLFO FFO CFMBOHSJKL POEFSEFFM WBO EF UBBL
PN QSPEVDUFO UF [PFLFO JO FFO DBUBMPHVT EJF CFTDIJLCBBS JT PQ FFO F�DPNNFSDF XFCTJUF�
&FO CFMBOHSJKL BTQFDU WBO DPMMBCPSBUJFG XJOLFMFO JT IFU POEFSTUFVOFO WBO IFU CFXVTU[JKO
FO IFU EFMFO WBO LFOOJT
 PNEBU IFU FFO HFWPFM WBO HF[BNFOMJKLF BBOXF[JHIFJE NPHFMJKL
LBO NBLFO
 XBBSEPPS HSPFQFO FFO CFTMJTTJOH LVOOFO OFNFO EJF WPMEPFU BBO EF FJTFO FO
XFOTFO WBO FML HSPFQTMJE� "BOHF[JFO [PFLFO FFO CFMBOHSJKL POEFSEFFM JT WBO FFO HF[BNFO�
MJKLF POMJOF XJOLFMFSWBSJOH
 [JKO $4&�TZTUFNFO HFTDIJLU WPPS IFU VJUWPFSFO WBO EFSHFMJKLF
UBLFO� &S JT FDIUFS POWPMEPFOEF CFXJKT WBO IPF HPFE $4&�TZTUFNFO FFO HSPFQ HFCSVJLFST
LVOOFO POEFSTUFVOFO PN TBNFO OBBS POMJOF QSPEVDUFO UF [PFLFO FO FFO HSPFQTCFTMJTTJOH
UF OFNFO� %BBSPN POEFS[PFLFO XF JO )PPGETUVL � EF FॱFDUFO WBO FFO HSPUFS CFXVTU[JKO
FO IFU EFMFO WBO LFOOJT 	DP�BBOXF[JHIFJE
 NFU CFIVMQ WBO FFO $4&�TZTUFFN JO DPMMBCPSB�
UJFG XJOLFMFO PQ IFU CFTMJTTJOHTQSPDFT WBO EF HSPFQ�
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TFSUBUJPO GPDVTFE PO UIF FॱFDUJWFOFTT PG EZOBNJD TFBSDI TZTUFNT� %VSJOH IJT NBTUFST
 IF
XBT B WJTJUJOH SFTFBSDIFS BU /FX :PSL 6OJWFSTJUZ
 64"
 XIFSF IF XPSLFE PO VOEFSTUBOE�
JOH EPDVNFOU SFQSFTFOUBUJPOT GPS EPDVNFOU FYQMPSBUJPO BOE WJTVBMJTBUJPO� 1SJPS UP UIBU

IF SFDFJWFE IJT CBDIFMPSۘT EFHSFF GSPN UIF 'FEFSBM 6OJWFSTJUZ PG .JOBT (FSBJT
 XIFSF IF
XBT BO VOEFSHSBEVBUF SFTFBSDIFS GPS UISFF ZFBST� %VSJOH IJT CBDIFMPSۘT EFHSFF
 IF XBT B
SFTFBSDI JOUFSO BU UIF 6OJWFSTJUZ PG ঑VFCFD BU .POUSFBM
 $BOBEB� "঍FS
 IF TUBSUFE XPSL
BT B TP঍XBSF FOHJOFFS JOUFSO BU ;VOOJU 5FDIOPMPHJFT
 #SB[JM
 XIFSF IF XPSLFE PO BQQMJFE
.BDIJOF -FBSOJOH JO UIF OFXT EPNBJO�

'SPN .BZ ���� UP /PWFNCFS ����
 'FMJQF XBT B 1I% TUVEFOU JO UIF 8FC *OGPSNBUJPO
4ZTUFNT HSPVQ BU UIF %FM঍ 6OJWFSTJUZ PG 5FDIOPMPHZ
 TVQFSWJTFE CZ $MBVEJB )BVॱ� )JT
1I% GPDVTFE PO FYBNJOJOH UIF FॱFDUJWFOFTT PG DPMMBCPSBUJWF TFBSDI TZTUFNT CZ BOBMZTJOH
HSPVQ DPOॲHVSBUJPOT BOE BQQMJDBUJPO PG DPMMBCPSBUJWF TFBSDI UP UIF TFBSDI BT MFBSOJOH BOE
F�DPNNFSDF DPOUFYUT VTJOH 4FBSDI9
 BO PQFO�TPVSDF DPMMBCPSBUJWF TFBSDI GSBNFXPSL UIBU
'FMJQF XBT UIF MFBE DPOUSJCVUPS� %VSJOH IJT 1I%
 IF JOUFSOFE BT BO BQQMJFE TDJFOUJTU BU
"NB[PO 	4FB਄MF
 64"

 XIFSF IF DPOEVDUFE SFTFBSDI PO UIF SPMF PG QSPEVDU B਄SJCVUFT JO
QSPEVDU RVBMJUZ DPNQBSJTPOT� 'FMJQFۘT SFTFBSDI IBT CFFO QVCMJTIFE JO MFBEJOH DPOGFSFODFT
BOE KPVSOBMT PO SFMBUFE EPNBJOT 	F�H�
 "$. 4*(*3
 "$. $)**3
 #$4�*34( &$*3
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$*,.
 "$. *$5*3
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 #$4�*34( &$*3
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 BOE OBUVSBM MBOHVBHF VOEFSTUBOEJOH� 'FMJQF
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 ঒F /FUIFSMBOET�
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*OUFSOBUJPOBM "$. 4*(*3 $POGFSFODF PO 3FTFBSDI BOE %FWFMPQNFOU JO *OGPSNBUJPO
3FUSJFWBM
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�� 'FMJQF .PSBFT
 +JF :BOH
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