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3HUPLW & $FWLYH 'DWHV 3HUPLW $FWLYLW\ /RFDWLRQ 3XUSRVH
53330334 54 6HS << ² 64 -DQ 5338 7DNH2(QWU\ LQWR

$63$ 2,PSRUW
LQWR 8161

$QWDUFWLF
3HQLQVXOD/
9LFWRULD /DQG/
5RVV 6HD DQG
0F0XUGR
6WDWLRQ YLFLQLW\

&RQGXFW VXUYH\V DQG H[FDYDWLRQV +QR
PRUH WKDQ 4[4 P WHVW SLWV, RI
VHGLPHQWV IURP PRGHUQ DQG
DEDQGRQHG SHQJXLQ FRORQLHV WR
GHWHUPLQH SDWWHUQV LQ SRSXODWLRQ
IOXFWXDWLRQV LQ UHODWLRQ WR FOLPDWH
FKDQJH LQ WKH SDVW1

53330337 54 6HS << ² 5; )HE 5335 7DNLQJ2,PSRUW
LQWR 8161

0F0XUGR 6RXQG
DUHD

7HPSRUDULO\ DWWDFK GHSWK DQG
SK\VLRORJLFDO UHFRUGHUV WR (PSHURU
SHQJXLQ FKLFNV DQG DGXOWV WR VWXG\
WKHUPR0UHJXODWLRQ DQG XQGHUZDWHU
GLYLQJ EHKDYLRU1 ,Q DGGLWLRQ/
PXVFOHV ZLOO EH ELRSVLHG WR H[0DPLQH
P\RJORELQ P51$ FRQWHQW LQ
UHODWLRQ WR P\JORELQ FRQFHQ0WUDWLRQ
LQ ERWK DGXOWV DQG GHYHO0RSLQJ
FKLFNV1

53330338 3; 2FW << ² 34 $SU 5334 7DNLQJ2,PSRUW
LQWR 816

5RVV DQG
$PXQGVHQ VHDV

&DSWXUH DQG UHOHDVH VHDOV WR FROOHFW
EORRG DQG ELRSV\ VDPSOHV/ LQ RUGHU
WR DVVHVV D VXLWH RI ELR0LQGLFDWRUV RI
KHDOWK1 7KLV GDWD ZLOO EH XVHG DORQJ
ZLWK RWKHU GDWD WR SURYLGH WKH PRVW
GHWDLOHG PRGHO RI WKH OLQN EHWZHHQ
LFH VHDOV DQG WKH HQYLURQ0PHQW1
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3HUPLW & $FWLYH 'DWHV 3HUPLW $FWLYLW\ /RFDWLRQ 3XUSRVH
533303: 34 'HF << ² 5; )HE 5335 7DNH2 (QWU\ LQWR

$63$
%HDXIRUW ,VODQG
+$63$ &438,2
&DSH 5R\GV
+$63$ &454,2
&DSH &UR]LHU
+$63$ &457,

&DSWXUH/ WDJ/ ZHLJK DQG FROOHFW EORRG
DQG VWRPDFK VDPSOHV IURP $GHOLH
SHQJXLQV WR GHWHUPLQH ZK\ WKH
SHQJXLQV DW WKH VPDOOHU 5R\GV
URRNHU\ DUH JURZLQJ IDVWHU WKDQ
WKRVH DW WKH ODUJHU &UR]LHU VLWH1

5333033; 34 2FW << ² 5; )HE 5338 (QWU\ LQWR $63$ &DQDGD *ODFLHU
+$6$3 &464,

$FFHVV $63$ WR SURYLGH PDLQ0
WHQDQFH RQ WKH FRQWLQXRXVO\
UHFRUGLQJ VWUHDP JDJH DQG FROOHFW
ZDWHU TXDOLW\ VDPSOHV DV SDUW RI D
/RQJ 7HUP (FRORJLFDO 5HVHDUFK
SURJUDP1 7KH H[WHQVLYH PLFURELDO
PDWV DQG PRVVHV JURZLQJ LQ WKH
&DQDGD VWUHDP DUH XQLTXH FRP0SDUHG
WR RWKHU DUHDV LQ WKH 'U\ 9DOOH\V1
7KH VWUHDP JDJH RQ WKH &DQDGD
VWUHDP SURYLGHV RQH RI WKH ORQJHVW
UHFRUGV RI GLVFKDUJH LQ WKH 7D\ORU
9DOOH\1

53330343 37 2FW << ² 64 -DQ 5335 ,QWURGXFWLRQ LQWR
$QWDUFWLFD

$PXQGVHQ06FRWW
6RXWK 3ROH
6WDWLRQ

,QWURGXFWLRQ RI FRPPHUFLDOO\
SDFNDJHG IUHH]H0GULHG \HDVW WR EH
H[SRVHG WR WKH H[WUHPH FOLPDWH DW
6RXWK 3ROH GXULQJ WKH ZLQWHU1 7KH
\HDVW ZLOO WKHQ EH XVHG DV SDUW RI DQ
HGXFDWLRQDO RXWUHDFK SURJUDP ZKHUH
VWXGHQWV ZLOO ORRN IRU FKDQJHV LQ WKH
\HDVW·V PHWDEROLF DFWLYLW\1

53330344 3; 2FW << ² 63 $XJ 5337 7DNLQJ2,PSRUW
LQWR 8161

&LUFXPSRODU
SDFN LFH

$V D FRPSRQHQW RI D PXOWL0
GLVFLSOLQDU\ $QWDUFWLF 3DFN ,FH 6HDO
VWXG\/ VHDOV ZLOO EH FDSWXUHG/ WDJJHG/
PDUNHG/ LQVWUXPHQWHG DQG ELRORJLFDO
VDPSOHV +ELRSVLHV/ EORRG/ XULQH/
WHHWK/ HWF1, FROOHFWHG1 6DPSOHV ZLOO EH
UHWXUQHG WR WKH 8161 IRU IXUWKHU
DQDO\VLV1

53330345 54 6HS << ² 64 $XJ 5337 (QWU\ LQWR $63$ $QWDUFWLF
3HQLQVXOD2
:HVWHUQ 6KRUH
$GPLUDOW\ %D\
+$63$ &45;,

&RQWLQXH VLWH VXUYH\V DQG FHQVXV RI
IDXQD DQG IORUD DW YDULRXV KHDYLO\
YLVLWHG VLWHV WR FROOHFW GDWD IRU WKH
$QWDUFWLF 6LWH ,QYHQWRU\ 3URMHFW1
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3HUPLW & $FWLYH 'DWHV 3HUPLW $FWLYLW\ /RFDWLRQ 3XUSRVH
53330346
DQG

5334033;

34 1RY << ² 5; )HE 5333

34 $XJ 33 ² 340DU 5334

(QWU\ LQWR $63$ &DSH &UR]LHU
+$63$ &457,

(QWHU HGJHV RI $63$ IRU SXUSRVHV
RI ILOPLQJ $GHOLH DQG (PSHURU
SHQJXLQV GXULQJ QHVWLQJ/ HJJ WHQGLQJ
DQG HJJ KDWFKLQJ1 8QGHU0ZDWHU
ILOPLQJ RI SHQJXLQV/ OHRSDUG VHDOV/
2UFDV DQG 0LQNH ZKDOHV1

53330347 34 2FW << ² 63 $SU 5334 7DNLQJ2,PSRUW
LQWR 8161

$QWDUFWLF
3HQLQVXOD/ (DVW
$QWDUFWLFD DQG
5RVV 6HD UHJLRQ

&ROOHFW EORRG VDPSOHV IURP
SHQJXLQV IRU DQDO\VLV RI WKH
SK\ORJHQHWLF UHODWLRQVKLSV DQG
SRSXODWLRQ JHQHWLFV RI 5 PDMRU
JHQHUD RI SHQJXLQV1 ,Q DGGLWLRQ/
EORRG VDPSOHV IURP VHDELUGV DQG
SHQJXLQV QHDU 'DYLV 6WDWLRQ ZLOO EH
FROOHFWHG WR LQYHVWLJDWH WKH GLVHDVHV
UHSRUWHG LQ WKHVH SRSX0ODWLRQV1

53330348 34 -DQ 33 ² 64 -DQ 5337 7DNLQJ2,PSRUW
LQWR 8161

$QWDUFWLF
3HQLQVXOD
UHJLRQV

&RQGXFW VDWHOOLWH0PRQLWRUHG UDGLR
WDJJLQJ +7HORQLFV WUDQVPLWWHU 67048,
VWXGLHV RI KXPSEDFN/ EOXH DQG ILQ
ZKDOHV WR WUDFN PRYHPHQWV/
PLJUDWLRQ URXWHV DQG ORFDWLRQ RI
LQGLYLGXDOV1 ,Q DGGLWLRQ/ FROOHFW
ELRSV\ VDPSOHV IRU VH[ GHWHU0
PLQDWLRQ DQG JHQHWLF DQDO\VLV1

53330349 34 'HF << ² 63 'HF 5337 (QWU\ LQWR $63$ 7UDPZD\ 5LGJH
+$63$ &463

(QWHU VLWH WR PHDVXUH WHPSHUDWXUH RI
WKH VRLO DV D PHDQV RI PRQ0LWRULQJ
WKH YROFDQLF DFWLYLW\ RI 0RXQW
(UHEXV1 ,Q DGGLWLRQ/ FROOHFW VRLO
VDPSOHV WR PHDVXUH WKH TXDQ0WLW\ RI
&25 DQG PHDVXUH LWV IOX[ LQWR WKH
DWPRVSKHUH ZKLFK SUR0YLGHV
LQIRUPDWLRQ RQ WKH GHJDVVLQJ
EHKDYLRU RI WKH PDJPDWLF V\VWHP1

5333034: 43 1RY << ² 64 'HF << ,QWURGXFWLRQ LQWR
$QWDUFWLFD

0F0XUGR
6WDWLRQ

3HUIRUP SRVLWLYH FRQWURO
H[SHULPHQWV ZKHQ PHDVXULQJ
GHQLWULILFDWLRQ UDWHV DW /DNH %RQQH\
XVLQJ EDFWHULDO FXOWXUHV RULJLQDOO\
LVRODWHG IURP WKH ODNH1

5333034; 43 1RY << ² 64 -DQ 5333 (QWU\ LQWR $63$ %DUZLFN 9DOOH\
+$63$ &456,

(QWHU VLWH WR PDS ODFXVWULQH GHSRVLWV
DQG FROOHFW VDPSOHV RI HYDSRUDWHV
DQG DOJDH IRU UDGLR0FDUERQ DQG
XUDQLXP0WKRULXP GDWLQJ1
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3HUPLW & $FWLYH 'DWHV 3HUPLW $FWLYLW\ /RFDWLRQ 3XUSRVH
5333034< 53 'HF << ² 53 )HE 5334 ,QWURGXFWLRQ LQWR

$QWDUFWLFD
0F0XUGR
6WDWLRQ

%DFWHULDO FXOWXUHV RI (1 FROL DUH D
FRPSRQHQW RI VHYHUDO PROHFXODU
ELRORJ\ '1$ FORQLQJ NLWV XVHG IRU
UHVHDUFK LQ WKH &UDU\ /DE1

53330353 48 'HF << ² 53 $SU1 5333 7DNLQJ2,PSRUW
LQWR 8161

5RVV 6HD UHJLRQ &DSWXUH (PSHURU SHQJXLQV WR FROOHFW
VWRPDFK FRQWHQWV DQG DWWDFK
UHFRUGHUV2WUDQVPLWWHUV1 'DWD
FROOHFWHG ZLOO EH XVHG LQ DQ
HFRV\VWHP DQDO\VLV RI WKH 5RVV 6HD1

53330354 43 1RY << ² 48 -DQ 5337 7DNLQJ2,PSRUW
LQWR 8161

&LUFXPSRODU
SDFN LFH DQG VLWHV
DVKRUH

7DJ DQG FROOHFW ELRORJLFDO VDPSOHV
IURP VHDOV DV SDU W RI D SURMHFW WR
VWXG\ WKH IHHGLQJ HFRORJ\/ UHSUR0
GXFWLRQ/ DQG SRSXODWLRQ G\QDPLFV RI
$QWDUFWLF VHDOV DQG H[DPLQH WKHLU
UROH LQ WKH PDULQH HFRV\VWHP1

5333056 54 -DQ 33 ² 340DU 5333 7DNLQJ 3DOPHU 6WDWLRQ
YLFLQLW\

6DOYDJH GHDG VSHFLPHQV IRU WKH
HGXFDWLRQDO RXWUHDFK FROOHFWLRQ RI
WKH 3DOPHU /RQJ 7HUP (FRORJLFDO
5HVHDUFK SURMHFW1

53330357 55 -DQ 33 ² 340DU 5333 7DNLQJ2(QWU\ LQWR
$63$

/DNH )U\[HOO
+$63$ &464,

&ROOHFW F\DQR0EDFWHULDO DVVHPEODJHV
IURP WKH ODNH LFH FRYHU WR H[DPLQH
WKH SK\VLRORJLFDO UHVSRQVHV DQG
FRPPXQLW\ VWUXFWXUHV WKDW DUH
VHOHFWHG E\ WKH LFH0FRYHU HQYLURQ0
PHQW1

53340334 34 $SU 33 ² 640DU 5338 (QWU\ LQWR $63$ /LWFKILHOG ,VODQG
+$63$ & 446,

(QWHU VLWH WR LQVSHFW DQG UHVXSSO\
WKH VXUYLYDO FDFKH WKDW LV UHTXLUHG IRU
ERDWLQJ VDIHW\1

53340335 34 $SU 33 ² 640DU 5338 7DNLQJ 0F0XUGR
6WDWLRQ DQG
DVVRFLDWHG
DLUILHOGV

7DNLQJ DVVRFLDWHG ZLWK UHPRYLQJ
SHQJXLQV/ VHDOV DQG VNXDV IURP
0F0XUGR 6WDWLRQ DQG DVVRFLDWHG
DLUILHOGV WR HQVXUH VDIHW\ RI
RSHUDWLRQV DQG SURWHFWLRQ RI WKH
DQLPDOV1

53340336 34 $SU 33 ² 640DU 5338 (QWU\ LQWR $63$ 1RUWKZHVW
:KLWH ,VODQG
+$63$ &46:,

(QWU\ LQWR $63$ IRU DFFHVV WR DQG
PDLQWHQDQFH RI %ODFN ,VODQG
,10$56$7 WUDQVPLWWLQJ DQG
UHFHLYLQJ HTXLSPHQW1



,QIRUPDWLRQ ([FKDQJH 8QGHU 8QLWHG 6WDWHV $QWDUFWLF $FWLYLWLHV
$UWLFOHV ,,, DQG 9,,+8, RI WKH 0RGLILFDWLRQV RI $FWLYLWLHV 3ODQQHG IRU 4<<<05333
$17$5&7,& 75($7< 9,,1 6FLHQWLILF (TXLSPHQW

1DWLRQDO 6FLHQFH )RXQGDWLRQ
$UOLQJWRQ/ 9LUJLQLD 55563
0D\ 54/ 4<<<

;5

3HUPLW & $FWLYH 'DWHV 3HUPLW $FWLYLW\ /RFDWLRQ 3XUSRVH
53340337 34 $SU 33 ² 640DU 5338 (QWU\ LQWR $63$ :HVWHUQ 6KRUH

RI $GPLUDOW\
%D\ +$63$
&45;,

(QWU\ LQWR $63$ IRU PRYHPHQW RI
SHUVRQQHO DQG VXSSOLHV WR DQG IURP
WKH 8161 UHVHDUFK VWDWLRQ/ &RSD0
FDEDQD1

53340338 34 $SU 33 ² 640DU 5338 7DNLQJ 3DOPHU 6WDWLRQ 7DNLQJ DVVRFLDWHG ZLWK UHPRYLQJ
SHQJXLQV/ VHDOV DQG RWKHU ELUGV IURP
WKH 3DOPHU 6WDWLRQ SLHU WR HQVXUH
VDIHW\ RI RSHUDWLRQV DQG SURWHFWLRQ
RI WKH DQLPDOV1

53340339 480D\ 33 ² 63 -XQ 5333 7DNLQJ2(QWU\ LQWR
$63$2 ,PSRUW
LQWR 8161

6KRUHV RI 3RUW
)RVWHU +$63$
&473,

&ROOHFW VDQG DQG VQRZ VDPSOHV IRU
DQDO\VHV IRU DHURVRO VRXUFHV RI LURQ1

5334033: 480D\ 33 ² 63 -XQ 5333 ,QWURGXFH LQWR
$QWDUFWLFD

$QWDUFWLF
3HQLQVXOD

8VH RI XQLFHOOXODU DOJDO VSHFLHV LQ
UHDULQJ $QWDUFWLF ]RRSODQNWRQ LQ D
VWXG\ RI WKH ODUYDH RI EHQWKLF RUJ0
DQLVPV/ DQG WKHLU ODUYDO OLIH KLVWRU\ LQ
XQGHUVWDQGLQJ WKH GHPRJUDSK\ RI
ERWWRP RUJDQLVPV1

53340343 5; -XQ 33 ² 4 $SU 5334 (QWU\ LQWR $63$ %\HUV 3HQLQVXOD
+$63$ &459,

(QWU\ LQWR $63$ WR UHFRQQRLWHU
SRVVLEOH ODQGLQJ VLWHV DQG FDPS VLWHV
DORQJ WKH VRXWKHUQ VKRUH IRU D IXWXUH
UHVHDUFK FDPS1

$63$  $QWDUFWLF 6SHFLDOO\ 3URWHFWHG $UHD +IRUPHUO\ 63$·V DQG 666,·V,


