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30 $GHIQ

$GHU\Q

/(5& :DOHV %LRGLYHUVLW\ ,QIRUPDWLRQ B5HSRUWLQJ 'DWDEDVH

&EXVWRPHU 5HIHUHQFH &DHUOHRQ
FRPSUHKHQVLYH 6FKRRO &ROG %DWK 5G
/(5& 5HIHUHQFH

'DWH -XQ

6HDUFK 5HVXOWYV 6XPPDU\

3DFNDIH%DWV NP DQG 5RRI QHVWIIM\%WRGWP P
5RRI QHVWLQJ %LUGYV WRDQ® BYREMGBEQDWHG IRU %DW

IHDWXUHV WR NP 3HUIHFW IRU VPDOO SURMHFWYV SRLQW VHDUFKHV RQO\

7D[RQ *URXS &RXQW
%DWV
%LUGV

6LWHYV

IRFDWLRQ

/IRFDWARK) *ULGUHI
'HWDLOV 67

$UHD P KWWSVELZZIZFRP PDSV"
OYdiH FRMUWOIH R 22l PordFERI2HW ¢

FS a

KWBY DGHY Q®BIUFZ DBV RU XN FRP P HIADBHQTXIWUHY VXAV HT/ 7IJQNF$L + XZ=RUW KO\. XZ-$ *
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30 $GHIQ

$GGLWLRFHDAY 1DPHV 'DWD 8VHUYV ,PSRUWDQW 'DWHYV
1DPH 2UJDQLVDWLRQ (QTXLU\ &UHDWHG
.DWKU\Q :LOOLDPV .HZ 30DQQLQJ (QTXLU\ '"HOLYHUHG
6KDQVKDQ /L .HZ 30DQQLQJ 'DWD 8VH ([SLUHV
&KULVSLDQ 6QHOO (FRORDQHV

,PSRUWDQW ,VVXHV

8VH RI WKH GDWD LV §GNHBQHG EXREELWLRQV DV DJUHHG RQ WKH FOLHQW V 'DWD (QTXLU\ DQG 5HOHDVH
8QOHVV RWKHUZLVH DJUHHG \RX PXVW QRW VKDUH WKH GDWD RU WKH PHWKRG IRU DFFHVVLQJ LW ZLWK D
&RQILGHQWLDO LQIRUPDWLRQ KDV EHHQ UHPRYHG IURP WKLV 3XEOLF UHSRUW

<RX VKRXOG QRW DPHQG DQ\ SDUW RI WKH GRZQORDGHG UHFRUGYV

8QOHVV RWKHUZLVH DJUHHG XVH RI WKH GDWD LV YDOLG XQWLO WKH ([SLU\ 'DWH

7KH GDWD ZDV JHQHUDWHG RQ WKH (QTXLU\ &UHDWHG GDWH DQG LV QRW OLYH

30HDVH FRQWDFW XV LI \RX KDYH DQ\ TXHVWLRQV DERXW XVLQJ WKH GDWD RU ZLVK WR DGG IXUWKHU 'DWI

I1RWHV

7KH /(5&DOBH8HU\Q FRPPHUFLDO HQTXLULHV VI\VWHP XVHV D VHDUFK V\VWHP ZKLFK UHSRUWV VSHFLHV XVX
RU EXU DV VSHFLILHG LQ WKH VHOHFWHG VHDUFK SBF%B3t VHIWKFWHKWH HDFHESIMLRQ ZRIODDBRVYRHLQFOXGH KL
EDWV RWWHUV DPSKLELDQV DQG FHUWDLQ LQYHUWHEUDWKHA KIKYRKEBHI® RX\UWE®H & BN VERHEFLOHHE&S WA DKV
IRUDJLQJ DFWLYLW\ RU OLIH F\AFOH FRXOG LQWHUVHFW ZLWK WKH VHDUFK UDGLXV

15: KDYH LGHQWLILHG D QXPEHU RI VSHFLHV IRU ZKLFK GDWD LV H[HPSW IURP JHQHUDO UHOHDVH DV GHGUI
RQ WKLKWWENEZYZRUJ XN VWRUBIDWDLEWYTBBBUHVROXWLRQBUHOHDVH SGI

JRU IXUWKHU HFRORJLFDO DGYLFH RQ UHFRUGYV LQ WKLY UHSRUW SOHDVH FRQWDFW UHOHYDQW &RXQW\ 5t
JRU GHWDLOHG LQIRUPDWLRQ RQHWVIE] @WR\EWGCWHWSYW LQDWXUDOUKXKWRXUFRDZPHO BY GRXYGYLFH HQYLURQPHQ\
ELRGLYHUVLW\ SURWHFWHG DUHDV RI ODQG DQG VHDV ILQG SURWHFWHG DUHDV RI ODQG DQG VHD "ODQJ F
3DFNDBIHMO$5% VHDUFKHVY I WKLV LV D %DWV DQG 5RRI QHVWLQJ %LUGV UHSRUW SOHDVH QRWH WKDW UR
IROORZLQJ VSHFLHV ZKLFK KDELWXDOO\ QHVW LQ EXLOGLQJV DQG URRI VSDFHV &RPPRQ .HVWUHO )DOFR
IXVEXV +HUULQJ *XOO /DUXV DWRHQWPBW XVLWMBDHQ2ZO0 $WKHQH QRFWXD &RPPRQ 6ZLIW $SXV DSXV -DF
+RXVH ODUWLQ 'HOLFKRQURUBIRR\RVHY WURJORG\WHV 6WDUOLQJ 6WXUQXV YXOJDULV %ODFN 5HGVWDUW
SKRHQLFXUXV +RXVH 6SDUURZ 3DVWHNDGAPBRWDFX® O 3B IDHXE D

30HDVH QRWH WKDW UHFRUGV RI WKH VDPH JULG UHIHUHQFH DQG VSHFLHV KDYH EHHKQW BQRPBPWWQ ZWHEG EK
GDWH FROXPQ ZKLFK ZLOO VWDWH WKH QXPEHU RI UHFRUGYV SOXV ILUBQYGDQG ODW MH\HDUH & GV HRARFKGLQ b
&RPPHQWY ZLOO EH FRQFDWHQDWHG ,I \RX UHTXLUH WKH IXOO GHWDLOV IRU HDFK UHFRUG SOHDVH FRQW

KWBV DGHY Q®UZ DBV RU XN FRP P HIFIDBHQTXILUHY UAVXOV HT/ 7IJQNFSL +XZ=RUW KO\. XZ-$U * H# 3I11S %) O SUQWEG! FRQIGHX



30 $GHIQ

'DWD 'HVFULSWLRQ

e 'LVWDQRMSLFDWHYV WKH GLVWDQFH LQ PHWUHV EHWZHHQ WKH JULG UHIHUHQFH RI WKH UHFRUG XVLQJ WK

e *ULG 5HIHUMK®RHJIJULG UHIHUHQFH EDVHG RQ WKH 2UGQDQFH 6XUYH\ JULG VI\VWHP )RU DQ\ 6HQVLWLYH 6SH

« BWDWHQX ORFDO QDWLRQDO RU LQWHUQDWLRQDO FRQVHUYDWLRQ VWDWXVHV RU OHJDO SURWHFWIFRML RRLI
30DQV 6HH $EEUHYLDWLRQV IRU PRUH GHWDLOV

$EEUHYLDWLRQV $EEUHYLDWLRQV FRQW
e %$ 3URWHFWLRQSRW%DGJIHUV + 6 (QYLURQPWQWHV 6HFWLRQ 6SHFLHV
« 8.%$3 8. WLRGLYAWVRW\30DQ 3ULRULW\ 6SHFLHV . :&$ :LOGOLIH DQG &MY GWKNGDGEH 3DUW 6SHF
« 8.%$35 8. %LRGISFMULRIOVIODQ 3ULRULW\ 6SHFLHV 5HVHOYFK RO®OLIH DQG &RW@EWKAGHH 6SHFLHV
VSHFLHV + ;&% :LOGOLIH DQG &RW®WKHAGHH 6SHFLHV
e %'LU (& %LUGV$SQQHFWEIHFLHYV « &% :LOGOLIH DQG &RW@GWKKHAGHH 6SHFLHV
. %'LU (& LUGVSQQHFWLSHHFLHYV + ,116 ,QYDVLYH 1RQ 1DWLYH 6SHFLHV
e %LU (& %LUGV$SQQHFWLBBHFLHV ¢« :6* 3 *XLGHOLQHV IRU WKH 6HOHFWLR® ®H VL OB
e %HUQKH %HUQ &RQYHQWLRQ RQ WKH &RQVHUYDWLRQ RI {SBRBHDQ :LOGOLIH DQG
1DWXUDO +DELWDWYV + :6* & *XLGHOLQHV IRU WKH 6HOHFWLR® ®RHVLOGOI
« %RQUKH %RQQ &RQYHQWLRQ RQ WKH &RQVHUYDWLRQ RI&RQWRWRXW RSN MSHF RHVLOG
$QLPDOV 6SHFLHV + 193 ,8&TKUHDW /LVMQVEVRXODU 30DQWV
« &,7(6 &RQYHQWLRQ RQUICMHUQ DQERQDHUHG 6SHFLHVe /%$3[[[ /RFDO %LBBWYRQVI®DQ 6SHFLHV VHH NH
+ (36 (XURSHDQ 3URWHFWHG 6SHFLHV « /, 6(:%5H& /RFDOO\ ,PSRUWDQW 6SHFLHV DV LG
« +'LU (8 +DELWDWV 'LUHFWLYH 6SHFLHV 6(:%5H& DUHD
« 15 1DWXUDO 5H\DROHM BYLRULW\ 6SHFLHYV e/, %,6 /RFDOO\,PSRUWDQW 6SHFLHV DV LGHQW
« 5° :DOHV HOVK 5HG 'DWD %RRN OLVWLQJ EDVHG RQ ,8&1,J X8 HHALQHYRFDOO\ RU QDWLRQDOO\ VFDUFH RU

« 5' 8. 8. 5HG 'DWD %RRN OLVWLQJ EDVHG RQ ,8&1 JXLGIHRIIRRMXWKVKLUH

« 5" 8. 8. 5HG 'DWD %RRN OLVWLQJ QRW EDVHG RQ ,881/JX2&HOLMRFADOIMWPBRDWORQW 6SHFLHV DV LGHRHNV
5DUH DQG 6FDUFH &RXQW\

e %5 563% 563¥OVK 5HG OLVWHG ELUGV QRW EDVHG R(Q,,8%&8 FUBWHIRHADOO\ &FB UERIXIQQV D

e (%$P 563% 563 W ¥REHU OLVWHG ELUGV QRW EDVHG RQ,,8%1 FULWHREFDOO\LEFBUIRXQ W\

e 8.%5 563% 563% 8. 5HG OLVWHG ELUGVY QRW EDVHG RQ, ,®&1 FULWHUALDQFW &RXD W\

¢« 8.%%P 563% 563 BHU OLVWHG ELUGV QRW EDVHG RQ /,881&FUBWHUBQGHU 5HERHUGHRX Q@ \9

KWBV DGHY Q®UZ DBV RU XN FRP P HIFIDBHQTXILUHY UAVXOV HT/ 7IJQNFSL +XZ=RUW KO\. XZ-$U * H# 3I11S %) O SUQWEG! FRQIGHX
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/IRFDO %LRGEWHRWQWLMWODQ DEEUHYLDWLRQV

« $1* ,VOSIQRDHVH\

e %%13 %UHFRQ %HDFRQV 1DWLRQDO 3DUN
e« %*: %ODHQDX *ZHQW

e %5* %ULGJHQG

. &') &DUGLI

« &(5 &HUHGLJLRQ

« &/< &DHUSKLOO\

. &21 &RQ2Z\

+ &50 &DUPDUWKHQVKLUH
« (1 '"HQELJKVKLUH

« )/, )OLQWVKLUH

.« *:< *Z\QHGG

« 021 ORQPRXWKVKLUH

« 075 OHUWAKIWLO

« 1(: 1HZSRUW

« 137 1HDWK7BABRW

« 3(0 3HPEURNHVKLUH

« 32: 3RZ\V

« 5&7 5KRQGGD B®IQRQ

« 613 6QRZGRQLD 1DWLRQDO 3DUN
e« 6:1 6ZDQVHD

« 75$7UXQN 5RDGV (VWDWH
« 75) TRUIDHQ

« 9R* POH RI *ODPRUJDQ

e :5( : UH[KDP

/(5& :DOH@HU\Q &RPPHUFLDO &RQWDFWV

$GQ

(PDLO %,6 LQIR#ELV RUJ XN &RIQRG LQIR#FRIQRG RUJ XN 6(:%5H& LQIR#VHZEUHF RUJ XN ::%,& LQIR#ZZELF R!

: HEVLWH DGHU\Q OHUFZDOHV RUJ XN

KWBY DGHY Q®BIUFZ DBV RU XN FRP P HIADBHQTXIWUHY VXAV HT/ 7IJQNF$L + XZ=RUW KO\. XZ-$ *
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30 $GHIQ

6SHFLHV ODS

6SHFLHVY UHFRUGY DUH5PPR8E8G PHEBRZDSSHG DV FHQWUHG SRLQWYV FHQWUH RI JULG UHIHUHQFH SRO\WJRQ

,FRQ 1DPH
° % DWV
@ %LUGV

IHHW NP

KWWSVEILZYIZFRP PDSV"FS a ,PDJH FRXUWHV\ RIQYd D Q pW AR R ) 2

KWBV DGHY Q®UZ DBV RU XN FRP P HIFIDBHQTXILUHY UAVXOV HT/ 7IJQNFSL +XZ=RUW KO\. XZ-$U * H# 3I11S %) O SUQWEG! FRQIGHX
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6SHFLHV

6SHFLHV UHFRUGV DUKHOG VWHEBQEHORZVWHG EHORZ LV WKH GLVWDQFH IURP WKH UHFRUG SRO\JRQ FHQWURLG V

5HFRUGV H[LVW LQ WKH IROORZLQJ WD[RQ JURXSYV

%DWYV

*ULG ‘LVW
S5HI P

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

6FLHQWLILF 1DPH 7D[RQ *URXS

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

&KLURS % BWD WHUUHVWULDO

3LSLVWUHOO X W B P& RQVWUHHWDWOHWMY UL D O
3LSLVWUHOOH

3LSLVWUHOO X W& B P& RQWNUHHODWHWMY U LD O
3LSLVWUHOOH

3LSLVWUHOO XV B P& ROQMUHHWDWHWW U LD O
3LSLVWUHOOH

3LSLVWUHOO X\ B P& RQWUHHWDWHWW U LD O
3LSLVWUHOOH

BLSLVWUHOOX\RBSUMODHWWHUUHVWULDO
3LSLVWUHOOH

&KLURS @ BWD WHUUHVWULDO

30HFRWXV BXRZWXRQIWHUUHVWULDO
HDUHG %DW

&KLURS B WD WHUUHVWULDO

3LSLVWUHOO X V&R P& ROQWUHHWDWHMWW U LD O
3LSLVWUHOOH

3LSLVWUHOOX\WRBSUMODHWWHWUUHVWULDO
3LSLVWUHOOH

&KLURS®BWD WHUUHVWULDO

3LSLVWUHOO X\ B P& RQMIHOWOHXWMV UL D O
3LSLVWUHOOH

&KLURS % B WD WHUUHVWULDO

&KLURS % BWD WHUUHVWULDO

&KLURSW®BWD WHUUHVWULDO

3LSLVWUHOOX\& R P& RQMUHOWOHWNV UL D O
3LSLVWUHOOH

3LSLVWUHOOX\BISS ISV WWHHEIWDUEHXWWY U L D O

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

&KLURSW®BWD WHUUHVWULDO

3LSLVWUHOO X W& B P& RQWNUHHWDWOHWMY U LD O
3LSLVWUHOOH

&KLURSWBWD WHUUHVWULDO

3LSLVWUHOO X\ R P& RQAMHODWHXWNV UL D O
3LSLVWUHOOH

‘DWH $EXQGDQFH

PDPRBBIBRUGY DOO IURP

PDPRBBIBRUGY DOO IURP

PDPPDO

PDPBBORUGY ERWK IURP

PDPRBBRUGY ERWK IURP

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPBBEOGRUGYV EHWZH&RXQBGROW
DQG RBEGXOW

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

%DWV

$GQ

DQG %LUGV

6RXUFH

BUEDQ %DW 6XUYH\

BUEDQ %DW 6XUYH\

6(:%5H& &DVXDO 5HFRUGV

6(:%5H& &DVXDO 5HFRUGV

6(:%5H& &DVXDO 5HFRUGV

o

:%5H&25" , 5

&DUIGHDW 5HFRUGV

15: &DUIGIDW &DVHZRUN )LOH

*ZHQW %DW (QTXLU\ 5HSRUW )RUPV

6(:%5H& &DVXDO 5HFRUGV

6(:%5H&25"

6(:%5H&25"

(QYLURQPHQW 'LPHQVLRQ 3DUWQHUVKLS

BUEDQ %DW 6XUYH\

BUEDQ %DW 6XUYH\

$GXOWRE: &RXMW %DW 5RRVW VD D®HWWD ERR/ H$/ (:6 15

+4 THUU %DW S5RRVWW®HWWDEDVH

*ZHQW %DW (QTXLU\ 5HSRUW )RUPV

BUEDQ %DW 6XUYH\

%5& ODPPDO 5HFRUGV

BUEDQ %DW 6XUYH\

15: &DUIGIDW &DVHZRUN )LOH

BUEDQ %DW 6XUYH\

*ZHQW %DW (QTXLU\ 5HSRUW )RUPV

8UEDQ %DW 6XUYH\

OHULILFDWLRRELOF

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

KWBY DGHY Q®IFZ DBV RU XN FRP P HIADBHQTXILHY UAXOV HT/ 7JQNF$L +XZ=RUW KO\. XZ-$U * HH 311S %) O SUQEEGH FRQICHX



30 $GHIQ

67 3LSLVWBHODXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 &KLURS®BWD WHUUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG

67 &KLURS B WD WHUUHVWULDO PDPPDO B8UEDQ %DW 6XUYH\ 8QDVVHVVHG

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKWUHOOH WBWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 &KLURS B WD WHUUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG

67 3LSLVWUHOO XV BPE®ROQWHOWOHWWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG

3LSLVWUHOOH

67 3LSLVWBHODXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV
67 3LSLVWUHOOX W B P& ROQVWHOOHXMVULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG

3LSLVWUHOOH

67 3LSLVWWBHODKWUHOOH WEHWUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWUBHODKWUHOOH WBHWUHVWULDO PDPPDO *ZHQW %DW (QTXLU\ 5HSRUW )RUPV 8QDVVHVVHG
VSHFLHV

67 &KLURSWBWD WHUUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG

67 &KLURSWBWD WHUUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG

67 3LSLVWUHOOX\6BSLUIDHWWHUUHVWULDO PDPPDO 6(:%5H&25' , 5 8QDVVHVVHG

3LSLVWUHOOH

67 3LSLVWUHOOX\&RPSROWHOWHWW ULDO PDPPDO 6HYHUQ :LOGOLIH 5HVFXH 8QDVVHVVHG
3LSLVWUHOOH

67 &KLURSWBWD WHUUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG

67 &KLURSWBWD WHUUHVWULDO PDPPDO 15: &DUIGI%DW &DVHZRUN )LOH 8QDVVHVVHG

67 3LSLVWUHOOX\&BPSRQWUHOWHWW ULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG

3LSLVWUHOOH

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPRBBRUGY ERWK IURP 8UEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWUHOOX\6 BSUMDHWWHUUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG

3LSLVWUHOOH

67 3LSLVWUHOO X V& B E®ROQWHODWOHWWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
3LSLVWUHOOH

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKWUHOOH WBWUHVWULDO PDPPDO BUEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

67 3LSLVWBHODKXWUHOOH WHWUHVWULDO PDPPDO 8UEDQ %DW 6XUYH\ 8QDVVHVVHG
VSHFLHV

KWBY DGHY Q®IFZ DBV RU XN FRP P HIADBHQTXILHY UAXOV HT/ 7JQNF$L +XZ=RUW KO\. XZ-$U * HH 311S %) O SUQEEGH FRQICHX



67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67
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3LSLVWUHOO XV B P& RQWJHHWDWHWW U LD O
3LSLVWUHOOH

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

3LSLVWUHOO X\ R P& RQMHOWOHXWMV UL D O
3LSLVWUHOOH

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

BLSLVWUHOOX\6RBSUMDHWWHUUHVWULDO
3LSLVWUHOOH

3LSLVWUHOO X W B P& RQVWUHHWDWOHWMY UL D O
3LSLVWUHOOH

BLSLVWBHODKWUHOOH WBWUHVWULDO
VSHFLHV

3LSLVWIBHODKWUHOOH WBWUHVWULDO
VSHFLHV

3OHFRWXV BXRZWXRQIWHUUHVWULDO
HDUHG %DW

3LSLVWUHOO X V& B P& RQMUHHWDWHWW U LD O
3LSLVWUHOOH

0\RWLV P\VWIXKAMNHMHGVHUUHVWULDO
%DW

5KLQRORSKXV KLSSRWHBHUBMVWULDO
+RUVHVKRH %DW

3LSLVWUHOO X\ B P®ROQMUHHWDWHWW U LD O
3LSLVWUHOOH

&KLURS % BWD WHUUHVWULDO

I\FWDOXV QIRRFFAMXXIMH %D WUUHVWULDO

3LSLVWUHOOX\6BSUAODHWWHWUUHVWULDO
3LSLVWUHOOH

BLSLVWIBHODKWUHOOH WBWUHVWULDO
VSHFLHV

3LSLVWUHOO X\ B P®ROQMUHHWDWHWW U LD O
3LSLVWUHOOH

&KLURS®BWD WHUUHVWULDO

0\RWLV P\VWIKAMNHMWHGVHUUHVWULDO
%DW

3LSLVWUHOO X\ R P& RQMUHOWOHWV UL D O
3LSLVWUHOOH

3LSLVWUHOO X\ R P& RQAMIHHOWOHXWMV UL D O
3LSLVWUHOOH

BLSLVWUHOOX\6 BSUMDHWWHUUHVWULDO
3LSLVWUHOOH

3LSLVWUHOOX\6RBSUMDHWWHUUHVWULDO
3LSLVWUHOOH

3LSLVWUHOOX\6BSUAMODHWWUUHVWULDO
3LSLVWUHOOH

3LSLVWUHOO X\ R P& RQMIHOWOHWNV UL D O
3LSLVWUHOOH

3LSLVWBHODKXWUHOOH WHWUHVWULDO
VSHFLHV

$GQ

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPBBBRUGV ERWK IURPXOW

SRXQW R |

PDPPDO

PDPRBBORUGY EHWZHHQ

DQG

PDPPDO

PDPPDO

PDPPDO

PDPPDO

PDPBBORUGY ERWK IURP

PDPRBBRUGYV ERWK IURP

PDPRBBRUGY DOO IURP

PDPPDO

PDPPDO

PDPPDO

PDPRBBRUGYV ERWK IURP

PDPRBBRUGY ERWK IURP

PDPPDO

PDPPDO

PDPRBBGRUGYV ERWK IURP

PDPRBBRUGY ERWK IURP

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

B8UEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

BUEDQ %DW 6XUYH\ 8QDVVHVVHG

8UEDQ %DW 6XUYH\ 8QDVVHVVHG

15: +4 THUU %DW 5RRVW\D@WXDBENAUU %DW 8QDVVHVVHG
5RRVWV 'DW DEDWW '&7% :$/(6

:\HGHDQ (FRORJ\ 5HFRUGV 8QDVVHVVHG

:\HGHDQ (FRORJ\ 5HFRUGV 6(:%5H&25" 8QDVVHVVHG
-XVW 0DPPDOV 8QDVVHVVHG
5RE &RO®VHRFLDWHYV 6XUYH\ 5HFRUGV 8QDVVHVVHG
1HZSRUW &LW\ &RXQFLO 5HFRUGV 8QDVVHVVHG
1HZSRUW &LW\ &RXQFLO 5HFRUGV 8QDVVHVVHG
1HZSRUW &LW\ &RXQFLO 5HFRUGV 8QDVVHVVHG
1HZSRUW &LW\ &RXQFLO 5HFRUGV 8QDVVHVVHG
1HZSRUW &LW\ &RXQFLO 5HFRUGV 8QDVVHVVHG
LSHFRUG , 5 8QDVVHVVHG
&ROMMFRPEH 5HFRUGV 8QDVVHVVHG
8UEDQ %DW 6XUYH\ 8QDVVHVVHG
6(:%5H&25' , 5 8QDVVHVVHG
6(:%5H&25" , 5 8QDVVHVVHG
8UEDQ %DW 6XUYH\ 8QDVVHVVHG
8UEDQ %DW 6XUYH\ 8QDVVHVVHG
:LOGZRRG (FRORJ\ 5HFRUGV

8QDVVHVVHG

8UEDQ %DW 6XUYH\ 8QDVVHVVHG

HH 311S %) O SUQEEGH FRQIGHX
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67 &KLURS % B WD

LUGV

*ULG 5HILVW 6FLHQWLILF 1DPH
3

67 ORWDFLOCDR H@®EDDLO ELUG
67 JDOFR SHUHIWUWBXWLQH ELUG
67 BWXUQXV YEWDRIOLQ I ELUG
67 /DUXV IXVAXVHU %ODFN EELRINGHG
*X00
67 /DUXV DUJH@WDWLXQVW *XOELUG
67 &\DQLVWHV FOAQPKMIHXV ELUG
67 7URJORG\WHV W:WRIXDRG\VEHY G
67 3DVVHU GRPH\RXVFX§SDUEBREAG
67 +LUXQGR USQDIOLFDZ ELUG
67 "HOLFKRQ XURXFMPODUWLELUG
67 &RORHXV PR QBIBN®DZ ELUG
67 7\WR DOEIUQ 220 ELUG
67 ORWDFLOCR H@®EDD L O ELUG
67 JDOFR WL QQ¥HYMKIDIKY ELUG
67 &RORHXV PR QBIBN®DZ ELUG
67 "HOLFKRQ XURXFMPODUWLELUG
67 +LUXQGR UsQDIOICFDZ ELUG
67 )JDOFR WL Q QXHYMKIDKY ELUG
67 7URJORG\WHYV W:WRXDRG\VEHY G

KWBY DCHY Q BIUFZ DBV RU XNFRP P HIADBHQTXIUHY UVXAV HT/ 7JQNF$L + XZ=RUW KO\. XZ-$J * HH 3I1S

WHUUHVWULDO PDPPDO

7D[RQ *URXS

‘DWH

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

UHFRUGV

$EXQGDQ

EHWZHHQ DQG

EHWZHHQ 3UHDEQW

3UHVHQW

3UHVHQW

EHWZHHQ DQG

EHWZHHQ DQG

EHWZHHQ DQG

ERWK IURP

EHWZHHQ DQG

ERWK IURP

ERWK IURP

$GQ

BUEDQ %DW 6XUYH\

FH 6RXUFH

*ZHQW %LUG 5HFRUGV

% L W®DF N *ZHQW %LUG 5HFRUGV
% L W®F N /(SROHYS

% L W®F N

% L W®DF N

1% 1SWODV %2UG&& %F3% SDUWQHUVKLS
1%1SWODV %2UG&& %F3% SDUWQHUVKLS

*ZHQW %LUG 5HFRUGV

*ZHQW %LUG 5HFRUGV

*ZHQW %LUG 5HFRUGV

*ZHQW %LUG 5HFRUGV

*ZHQW %LUG 5HFRUGV

6(:%5H& &DVXDO 5HFRUGV
6(:%5H& &DVXDO 5HFRUGV

LIDWXUDOLVW YLD L5HFRUG

8QDVVHVVHG

QHULILFDWLRRELOF

9HULILHG FRUUHFW

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG

8QDVVHVVHG
9HULILHG FRUUHFW

9HULILHG FRUUHFW

*ZHQW %LUG 5HFRUG¥QDVVHVVHG

*ZHQW %LUG 5HFRUG¥QDVVHVVHG

9HULILHG FRUUHFW

*ZHQW %LUG 5HFRUGYHULIL*ZE GW VAIHFG

8QDVVHVVHG

9HULILHG FRUUHFW
9HULILHG FRUUHFW

8QDVVHVVHG

6(:%5H& &DVXDO 5HFRUGV *ZHQW %LUG 5HFRUGWHULILHG FRUUHFW

6(:%5H& &DVXDO 5HFRUGV

9HULILHG FRUUHFW

6(:%5H& &DVXDO 5HFRUGV *ZHQW %LUG 5HFRUGIHULILHG FRUUHFW

6(:%5H& &DVXDO 5HFRUGV

9HULILHG FRUUHFW

%) O SUQIEGK FRQIGHQ«
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6SHFLHV /LVW

$GQ

6WDWXVHV

8QLTXH VSHFLHV ZLWKLQ WKLV UHSRUW DUH OLVWHG EHORZ DORQJ

% ,5'6

6FLHQWLILF 1DPH
&RORHXV PRQHGXOD
&\DQLVWHV FDHUXOHXV
"HOLFKRQ XUELFXP
)DOFR SHUHJULQXV

JDOFR WLQQXQFXOXV

+LUXQGR UXVWLFD

/DUXV DUJHQWDWXV

IDUXV IXVFXV

ORWDFLOOD DOED

3DVVHU GRPHVWLFXV
6WXUQXV YXOJDULV
7URJORG\WHV WURJORG\WHV

7\WR DOED

&RPPRQ 1DPH
-DFNGDZ

% O XIHW

+RXVH 0DUWLQ
3HUHJULQH

.HVWUHO

6ZDOORZ

+HUULQJ *XOO

/HVVHU %ODFN EDFNHG *XO®SHFLHV RI &RQVHUYDWLR QA&IRQ FHY®E28$ *:<3(0 32:613

3LHGJIWDLO
+RXVH 6SDUURZ
6WDUOLQJ
:UHQ

%DUQ 2Z0

0$00%$/6 7(55(675,$/

6FLHQWLILF 1DPH
&KLURSWHUD
O\RWLV P\VWDFLQXV

1\FWDOXV QRFWXOD

3LSLVWUHOOXV SLSLVWUHOOX&ZRPPRQ 3LSLVWUHOOH

&RPPRQ 1DPH

%DW

:KLVNHUHG %DW

1RFWXOH %DW

3LSLVWUHOOXV SLSLVWUHOOX¥LSLVWUHOOH

3LSLVWUHOOXV S\JPDHXV

3LSLVWUHOOXV

3OHFRWXV DXULWXV

S5KLQRORSKXV KLSSRVLGHURYV /HVVHU +RUVHVKRH %DW

KWBY DCHY Q BIUFZ DBV RU XNFRP P HIADBHQTXIUHY UVXAV HT/ 7JQNF$L + XZ=RUW KO\. XZ-$J * HH 3I1S

&DWHJIRU\ 6WDWXV
/IRFDOO\ ,PSRUWDQW 6SHFLPVLWES
/RFDOO\ ,PSRUWDQW 6SHFLMWULS /%31

/IRFDOO\ ,PSRUWDQW 6SHFLMWULS /9%863*

ZLWK WKHLU IXOO VWDWXVHV

32:

&21 325&792* 8.%$P 563%

3BULRULW\ 6SHFLHV &8$ %'LU &S %HUQ &,766l*/%$R21 *:<3(0 32:75) 92* /, 9& 16 B@BB &
3BULRULW\ 6SHFLHV &8$ 6 %HUQ &,7(6 :%5 563%1*/%$R21 '(1 )/, *:8(0 32:92* /, 9&
8.%S$P 563% 16B&

6SHFLHV Rl &RQVHUYDWLR Q%&RIQF H A3 8§21 *:<32: 92*

BULRULW\ 6SHFLHV &$ %'LU 6

:%S$P 563%

:%5 563% &2$3*:<32: 92* 8.%5 563% 6B&

:%$P 563% 8.%$P 563% :6B&

/IRFDOO\ ,PSRUWDQW 6SHFLEOWUKS /%3 3275$

BULRULW\ 6SHFLHV &$ 6 /%$3&% &21 )/, *:92* :%$P 563% 8.%5 563% :6B&

BULRULW\ 6SHFLHV &$ %'LU 6 %HUQ :%5 563%%1@®%3 )/, *:92* 8.%5 563% :6B&

/IRFDOO\ ,PSRUWDQW 6SHFLPWULS

BULRULW\ 6SHFLHV &$ 1&$ &% %HUQ &,7(6%$1%$&/ &21 &50 '(1 )/, *3¢0 32:61375% 92* :5¢(
/, 9& :6B3

&DWHJIRU\ 6WDWXV

3ULRULW\ 6SHFLHV &$ (36 :&$ /%$$1* ‘(1 )/, 5&N3I5$75)

BULRULW\ 6SHFLHV &$ (36 +'LU&$ %HUQ 5% 8. $1%$3(1 )/, *:<B82: 61375%$75) :6B3

3ULRULW\ 6SHFLHV &$ (36 +'LU&S 6 %HUQ 5% 8.$1/%%3 &21 '(1 )/, *:82: 61375%$75) 92*
:6B3

3BULRULW\ 6SHFLHV &8$ (36 +'LU&S 6 %HUQ 5'% 8.$1/%9%8%1(5 &/&21 &50 '(1 )/, *3¢0 32:

61375%75) 92* 6B3

BULRULW\ 6SHFLHV &$ (36 +'LU&S %HUQ 5% 8. $1%$%H%IB(5 &/ &21 &50 ‘(1 )/, *3¢0 32:613
75875) 92*
6RSUDQR 3LSLVWUHOOH BULRULW\ 6SHFLHV &$ (36 +'LU&S 6 %HUQ 5% 8.$1/%9%B8%1&* '(1 )/, *:<3(0 32:61375$75)
92* :6B3
3LSLVWUHOOH %DW VSHFLHYULRULW\ 6SHFLHV &$ (36 :&% /%$3%1* (1 )/, 618$75)
%URZQ /RQJ HDUHG %DW BULRULW\ 6SHFLHV &$ (36 +'LU&S 6 %HUQ 5% 8.$1/%%3 &21 '(1 )/, *:82: 61375875) 92~
:6B3
BULRULW\ 6SHFLHV &$ (36 +'LU&S $Q,, 6 %HUQ 5'% 8$1*/%W6%B 1B &21 &50 '(1 )/, *021 3(0

32: 61375%$75) 92* :5( 6B3
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'"HVLIQDWHG 6LWHYV

6RUUQR UHFRUGV IRXQG

KWBV DCHY Q®UZ DBV RU XN FRP P HIFDBHQTXIUHY UVXEV HT/ 7IJQNFSL +XZ=RUW KO\. XZ-$U * HH 3I11S %) O SUQEEG! FRQIGH



30 $GHIQ

THUPV DQG &RQGLWLRQV DRPBH&ENU\RI %YBRGLYHUVLW\ ,QIRUPDWLRQ 5HSRUWLQJ 'DWDE|

)XOO DFFHVV WR ELRGLYHUVLW\ UHFRUGV HiGWHQ RIHABGSBH GRZFQO FROBHEMWKURRIKHG WR DSSURYPY DQKEIL V\
&RQGLWLRQV RI 'DWD 5HOHDVH D3OG DRVZQORDG WHKUBPHROMRZBZ&ERMQGLWLRQV FDUHIXOO\ DV WKH\ IRUP DQ LQWHJUD

6HQVLWLYH &RQILGHQWLDO ,QIRUPDWLRQ

'DWD VXSSOLHG PD\ FRQWDLQ VHQVLWLYH VSHFLHV LQIRPOMVWILER Q@ RQVGEGWILRYH & IEW KB WXW D G %8Y®WX D B8P R Q WR
UHOHDVH VHQVLWLYH VSHFLHV UHFRUGV DW IXO0 UHVROXWLRQ XQGHU OLFHQFH WR WUXVWHG XVHUV 6HQVL

IRU HGXFDWLRQ SXUSRVHV )RU I XMHQR/H W L QHRWSPHAN. HE@F B R EIBLRFFQSGILQUMH SRUW LQ HODSSHU LV DYDLODEOH IRU S
UHPRYHG

'DWD PDUNHG DV VHQVLWLYH RU FRQILGHQWLDO DUH SURYLGHG RXWVLGH WKH (QYLURQPIEWDYR,®IRUP DWW
SUHYHQW LWV EHFRPLQJ E\ GHIDX®MWH SSEWOD FDUMIRVPRMWE RQR O\ WR UHJLVWHUHG XVHUV RU WKRVH 'DWD 8!
:KHQ KHOG E\ D SXEOLF ERG\ DV GHIL®@WG& \(HS D WKW HED\WED WIKGO) RMKL® Q, E HEXME BIBIRWHWRIHR UG PXVW EH J
LQ DVVHVVLQJ ZKHWKHU WR UHOHDVH WKLV GDWD LQ UHVSRQVH WR D UHTXHVW XQGHU WKDW OHJLVODWLF

*HQHUBOPWV RI 'DWD 5HOHDVH

5HILVWHUHG GDWD XVHUV PXVW$GRW\QBWAHRQ RRH VWD BB WRERUG ZLWK DQ\ RWKHU SHUVRQ

‘DWD VXSSOLHGDEOHY5&WKH GDWD DQG DQ\ RQOLQM G®HEHY R WRIGBEBU HLD NV IOWRZHRO DV DQ\ GHULYDWLY
HOHFWURQLF DQG SDSHU WDEOHYV DQG PDSV FDQ EH DFFHVVHG RQO\ E\ WKRVH VSHFLILHG DV UHJLVWHUH:
HUPV DQG &RQGLWLRQV

7KH 'DWD 8VHU FDQQRW SDVV WKH GDWD RQWR DQ\ XQVSHFLILHG WKLUG SDUWLHV ZLWKRXW WKH SHUPL
7KH 'DWD 8VHU PDGLQRWUERSWH GLVVHPLQDWH SXEOLVK RU EURDGFDVW WKH GDWD LQ DQ\ IRUPDW LQF
, DJUHH WKDW ZKHUH RWKHU SDUWLHV UHTXLUH DFFHVV WR WKH GDWD , ZLOO GLUHFW WKHP WR WKH UH
7KH GDWD PXVW QRW EH HQWHUHG LQWR D FRPSXWHULVHG GDWDEDVH RU *HRJUDSKLF ,QIRUPDWLRQ 6\VV
UHOHYDQW /(5&

7KH GDWD VKRXOG EH NHSW VHFXUH IURP XQDXWKRULVHG RU DFFLGHQWDO XVH DFFHVV GLVFORVXUH Rl
7KH 'DWD 8VHU FDQQRW XVH WKH GDWD IRU DQ\ SXUSRVH RWKHU WKDQ WKDW IRU ZKLFK LW ZDV UHTXH\
3HUPLVVLRQ WR XVH WKH GDWD H[SLUHV PRQWKV IURP ZKHQ WKH GDWD ZDV SURGXFHG WKH 6HDUFK
7KH GDWD VKRXOG EH GHOHWHG RU GHVWUR\HG ZLWKLQ PRQWKYV &RQWDFW WKH UHOHYDQW /(5& ZLWK
7KH GDWD UHTXHVWHG VKRXOG EH XVHG IRU OHJLWLPDWH DQG OHJDO SXUSRVHV

7KH 'DWD 8VHU QRU DQ\RQH HOVH VSHFLILHG LQ WKH GDWD UHTXHVW VKRXOG KDYH EHHQ LQYHVWLJDW
1R 'DWD 8VHU VKRXOG KDYH SUHYLRXVO\ PLVXVHG GDWD REWDLQHG IURP RWKHU /(5&V

7KH FRS\ULJKW Rl UDZ ELRORJLFDO UHFRUGV UHPDLQV ZLWK WKH RULJLQDO UHFRUGHU DQG WKDW FRS\UL.
7KH 'DWD 8VHU ZLOO QRW KROG WKH /(5& RU LWV GDWD VXSSOLHUV OLDEOH IRU SUREOHPV DQG RUDOQEDC
30HDVH DFNQRZOHGJH WKH UHOHYDQW /(5& LQ DQ\ SXEOLFDWLRBDRBY WKBRWGY BSH R & S 5 8 GHGV DQ/J @GR WD LW HI
DSSURSULDWH

KWBV DCHY Q®UZ DBV RU XN FRP P HIFDBHQTXIUHY UVXEV HT/ 7IJQNFSL +XZ=RUW KO\. XZ-$U * HH 3I11S %) O SUQEEG! FRQIGH
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