72,'8 .9%/,7((, -$ 2+8786(
6(,5(352*5$00,"

7%$,0(.$,76(9%+(1',7( -bb.,(
3(67,76,,',-bb.,'( 6(,5(352*5$00

7DLPHNDLWVHYDKHQGLWH SHVWLWVLLGLGKNHGH MIINVLVD(
PIIUDPLQH SXX MD N||JLYLOMDGHV

(6721,$1 1$7,21%/ 021,725,1*

352*5$00( 2) 3(67,&,'( 5(6,'8(6

3HVWLFLGH UHVLGXHV LQ IUXLW DQG YHIJHWDEOHYV

6$.8



.RRVWDMDG
&RPSLOHUV OHULNH 7RRPH hOOH 3ee

7DLPVH ODWHUMDOL .RQWUROOL .HVNXV
-IINLGH MD 6DDVWHDLQHWH ODERU

(VWRQLDQ &RQWURO &HQWUH RI 30DQW 3URGXFWLRQ
JDERUDWRU\ IRU 5HVLGXHV DQG &RQWDPLQDQWV

7THDGXVH
6DNX
+DUMXPDD

7HOHIRQ

)DNV

(PDLO PHULNH WRRPH#WPNN HH




6,66(-8+$786

D DOXVWDWL 3}JOOXPDMDQGXVPLQLVWHHULXPL NRRUGLQHHULPLV
WDLPHNDLWVHYDKHQGLWH MIINLGH VHLUHW SXX MD N||JLYLOMDGHV HH
WRLGXDLQHWHWXUXOW <OHQRUPDWLLYVHWH WDLPHNDLWVHYD&HEHBINVH MI
WHUYLVW RKXVWDYDG SXX MD N||JLYLOMDG

IHVROHY NRJXPLN VLVDOGDE HQGDV DQGPHLG XXULWXG WDLPHNDLWVHYDKH(
NRKWD HULQHYDWHYV SXX MD N||JLYLOMDGHV sOHYDDWH VDDE XXULWXG SURG.
MQH

8XULQJXLG DLWDVLG OIEL YLLD QLL 5LLIL 7DUELMDNDLWVHORRQL 7BUPMAINDL
ODWHUMDOL .RQWUROOL .HVNXVH NXL ND 9HWHULQDDU MD 7RLGXDPR®@L LQVSH
QLQJ 7DLPVH ODWHUMDOL .RQWUROOL .HVNXVH -INLGH MD 6DDVW
7HUYLVHNDLWVHLQVSHNWVLRRQL NHHPLDODERUDWRRULXPLG 7DOOLQQDV M
WHRVWDWDYDWH ODERULWH QIRO

JHVROHY NRJXPLN RQ LIDDDVWDQH DUXDQQH WHKWXG W||VW

ODUWLQ OLQMDMHY
3}JOOXPDMDQGXVPLQLVWHHULXPL YHWHULQDDU
MD WRLGXRVDNRQQD WRLGXMIUHOYDOYH EsURR MXKDWDMD

,1752'8&7,21

,Q E\ WKH LQLWLDWLYH RI WKH OLQVWU\ RI $JULFXOWXUH H[WHQVLYH PRQL)
UHVLGXHV LQ IUXLW DQG YHIJHWDEOHYV ZDV LQLWLDWHG ZLWK WKRPRDKE REMH
PDUNHW WKH IUXLWV DQG YHIJHWDEOHV FRQVLGHUHG DV KD]DUGRXV WR FRQVXI

7KH SUHVHQW UHSRUW LQFOXGHV WKH GDWD RI WKH SHVWLFLEEKDHVLUIBXEV GFH
YHIJHWDEOHV WKH LQIRUPDWLRQ FRQFHUQLQJ WKH FRXQWU\ Rl RULJLQ RI W
YHIJHWDEOHV LV JLYHQ HWF

7KH H[DPLQDWLRQV ZHUH FDUULHG RXW E\ WKH LQVSHFWRUV RI WKH &RQVXPHU
(VWRQLDQ &RQWURO &HQWUH RI 30DQW 3URGXFWLRQ WKH +HDOWK 3URWHF
9HWHULQDU\ DQG )RRG %RDUG ZKR SURYLGHG ODERUDWRULHV ZLWK SURG)
/IDERUDWRU\ IRU 5HVLGXHV DQG &RQWDPLQDQWV RI WKH (VWRQLDQ &RQW!I
3URGXFWLRQ WKH 7DUWX DQG 7DOOLQQ FKHPLFDO ODERUDWRULWRBDWHKH +HL
ZKR ZHUH UHVSRQVLEOH IRU ODERUDWRU\ DQDO\VLV

7KLV UHSRUW LV WKH VXPPDU\ RI HYHU\\HDU ZRUNV

ODUWLQ OLQMDMHY

OLQVWU\ RI $JULFXOWXUH
9HWHULQDU\ DQG )RRG 'HSDUWPHQW
+HDG RI )RRG 6XUYHLOODQFH 2IILFH



6,68.25'

D VHLUHSURJUDPPL WILWPLQH

6HLUHSURJUDPPL PDKW
$QDO**WLOLQH RVD
2VDOHPLQH UDKYXVYDKHOLVWHV ULQJWHVWLGHV
6HLUHSURJUDPPL WXOHPXVHG
RNNXY}WH
-221,6(

6800$5< LQJOLVHNHHOQH NRNNXY}WH

7DEHO $QDOQOe*VLPLVHNV HVLWDWXG NRGXPDLVHG SX>SWRRY|LIEYLOMD
7DEHO $QDOe*VLPLVHNV HVLWDWXG LPSRUW SXX MD M§|JLYLOMDSURRYL

[,6% %

7DEHO .RGXPDLVWH SXX MD N||[JLYLOMDSURRYLGH SURRYLY}WX DVXNRKDG

7DEHO ,PSRUW SXX MD N||JLYLOMDSURRYLGH SURRYLY}WX DVXNRKDG

7DEHO $QDOesVLPLVHNV HVLWDWXG LPSRUW SXX MD N||JLYLOMDSURRYLG
SIULWROXPDD MIUJL

1,6% &

7DEHO D VHLUHSURJUDPPLYV PIIUDWXG WDLPHNDLWVHYDKHQGLWH
WRLPHDLQHG

[,6$"

7DEHO D VHLUHSURJUDPPL UDDPHYV DQDOeVLPLVHNV HVLWDWXG
SXX MD N||JLYLOMDSURRYLGHV VHY PKINQGWNH MIINVLVDOGXVH
PIIUDPLVWH WXOHPXVHG

1,69 (

7DEHO /XEDWXG SLLUQRUPLGHVW VXXUHPDLG WRLPHDYQWMINH VLVDOGD
SURRYLGH ORHWHOX

7DEHO /HLWXG WRLPHDLQHWH MIIJLG PLOOHGHO SXKBXWWDGVBVWWXGY N
SLLUQRUPLG



&217(176

,PSOHPHQWDWLRQ RI SHYWLFLGH UHVLGXH PRQLWRULQJ LQ

3HVWLFLGH UHVLGXH PRQLWRULQJ FRQWHQW LQ
$QDO\WLFDO SDUW
3DUWLFLSDWLRQ LQ WKH LQWHUQDWLRQDO SURILFLHQF\ WHVWV

5HVXOWV RI SHVWLFLGH UHVLGXH PRQLWRULQJ SURJUDPPH LQ
6XPPDU\ LQ (VWRQLDQ
),*85(6
6800$5< LQ (QJOLVK
$11(;(6
$11(;$
7DEOH /LVW RI GRPHVWLF FRPPRGLWLHV
7DEOH /LVW RI LPSRUW FRPPRGLWLHV
$11(; %
7DEOH 'RPHVWLF FRPPRGLWLHV VDPSOLQJ SODFHV
7DEOH ,PSRUW FRPPRGLWLHV VDPSOLQJ SODFHV
7DEOH ,PSRUW FRPPRGLWLHV RULJLQ

$11(; &
7DEOH /LVW RI DQDO\WWHG SHVWLFLGHV

$11(; !
7DEOH 6XPPDULVHG VWDWLVWLFDO UHSRUW QXPEHEBHVDESANAV DQ
GHWHFWHG E\ FRPPRGLW\

$11(; (
7DEOH 5HVLGXHV H[FHHGLQJ WKH 05/ V
7DEOH 5HVLGXHV ZKLFK GRHVQYW KDYH (VWRQLDQ QDWLRQDO 05/ V



6(,5(352*5$00, 7b,70,1(

IWNXV D DOXVWDWXG WDLPHNDLWVHYDKHQGLWHHSWRLEMPP/FEXX MD
N||JLYLOMDGHV

D 6(,5(352*5$00, 0$+7

9IHWL NRNNX YIUVNH SXX MD N||JLYLOMDSURRYL WKOPXWDWXG YIUVNH
N||JLYLOMD YIOVNH NeOPXWDWXG PDUMD SURRYL

SURRYL HKN SURRYLGHVW ROLG NRGXPDLVHG SXX MD N||JLYEOMDG Y
WDEHO

SURRYL HKN SURRYLGHVW ROLG LPSRUW SXX MD N||JLYLOMBDIG YW /,6% ¢
3URRYLY}WX DVXNRKDG MDJXQHVLG MIUJPLVHOW

NRGXPDLOH WRRGDQJ
N||JLYLOMD NDVYDWDMDWH S}OGXGHOW MD KRLGODWHVW
SXX MD N||JLYLOMD KXOJLODGXGHVW 7DOOLQQDYV MD 7DUWX
WXUIXGHOW MD MDHNDXEDQGXVHVW «OH YDEDULLJL
3URRYLY}WX DVXNRKDG RQ HVLWDWXG /,6$ % WDEHOLV

,PSRUWWRRGDQJ
SLLULSXQNWLGHVW 1DUYDV ,NODV /XKDPDDOGEmRIDXDGDPDV 0XXJD
VDGDPDV MD 9DQDVDGDPDV 7DOOLQQDV
SXX MD N|[JLYLOMD PDDOHWRRYDWH ILUPDGW RRODIONIERGHDN 7DUWXV
WXUIXGHOW MD MDHNDXEDQGXVHVW «OH YDEDULLJL

3URRYLY}WX DVXNRKDG RQ HVLWDWXG /,6$ % WDEHOLV

$QDOeVLPLVHNV HVLWDWXG LPSRUW SXX MD NYRIXOMD®M™ISILL RQ HVLWDW
/,6$ % WDEHOLV

D D D MD D VHLUH SURRYLGH Y}UGOXV RQ HVLWDW)&BOLY MD
MRRQLVHO MD MRRQLVHO

(ULQHYDWH DPHWNRQGDGH ODERULWH YDKHO MDIXGFIRRYLG MRJJPLVHOW

.RGXPDLQH ,PSRUW .RNNX
WRRGDQJ WRRGDQJ SURRYLGH
SURRYLGH DUY SURRYLGH DUY DUY

7THUYLVHNDLWVHLQVSHNWVLRRQL
7DOOLQQD MD 7DUWX NHHPLD
ODERULG

7DLPVH ODWHUMDOL .RQWUROOL
.HVNXVH
-lINLGH MD 6DDVWHDLQHWH ODERU



7DEHO

D D D MD D VHLUH SURRYLGH Y}UGOXV

3URRYLGH DUY
$DVWD -IINH OHLWXG OXEDWXG -IINH OHLWXG «QH OXEDWXG
.RNNX SLLUQRUPLGH SLLUHV SLLUQRUPL

JL N SURRYLG

.RGXPDLVH WRRGDQIBURRYLG

,PSRUWWRRGDQSXRRYLG

$1$/hh7,/,1( 26$

$DVWD DDVWDOW RQ NDVYDQXG PIIUDWDYDW K MDEPAHNMRANHNT QHWH QLPHNL

D PIIUDWL HULQHYDW QLPHWXVW
D PIIUDWL HULQHYDW QLPHWXVW
D PIIUDWL HULQHYDW QLPHWXVW
D PIlUDWL HULQHYDW QLPHWXVW

D SURRYLGHV OHLWL MIINVLVDOGXVL DQDQesVL SXKWRXG O0lluD
WDLPHNDLWVHYDKHQGLWH WRLPHDLQHWH OR&S/RHORANWLWDWXG /,



OLQLPDDOVHNV PIIUDPLVSLLULNV Y}HWDNVH NIHRIENKMHWNURIYJBDGDODPD
NRQWVHQWUDWYVLRRQLIJD NDOLEUHHULPLVSXQNW  HIIUBNRK® LV SKHQIE W
YDULHHUXYDG YDVWDYDOW <KHQGLOH YDKHPLNXV  NNMXQGHWAHNWRULW
NDVXWDGHV RQ PIIUDPLVSLLU XPEHV  NRUGD PDGDOBRONKMG SROH HULOL\
YDMDGXVW VHVW WDYDOLVHOW RQ OXEDWX@&HG UQRUPLG «VQD N

JLN WDEHOLWHYV MD MRRQLVWHO HVLWDWXG MR OMB INMHG! BRUATICID

$QDO**VLGH WHRVWDPLVH DOXVHNV RQ MIINLGH PHUBDPIEXMARX QL (1

1 1LPHWDWXG VWDQGDUGPHHWRGLW RQ LJD ODERWRELOXG
YDVWDYDOW RPD DQDOssVL WHRVWDPLVH  Y}LPDOX\MMHOBISD IIWROXWLO|
SXKDVWXVNRORQQLG MQH

7RLPHDLQH MIIJLG HNVWUDKHHULWL HWWHY DO VRIEMWXGVBURRRRQLID MD VHH
PXOWLVHJXJD + HWssODWVHWDDW MD WV-NORKHNVDDIQXKOKRDIRDIMDWXG
YHHYDED QDDWULXPVXOIDDW 3IUDVW HNVWUBNVPLVNRGKKEQIWDWL  YLLPDC
JHHONURPDWRJUDDILOLVHOW JHHO 6: MD YDXAZBYDENO YWPIMBGEDYDOW 6HS3L
NRORQQLGHJD
3XKDVWDWXG HNVWUDNWLGH DQDO#*VLPLVHNVREDNRIVUUDIDDVLN
PDVV VHOHNWLLYVH GHWHNWRULJD 06' $JLOHQW  +3
HOHNWURQKDDUGH GHWHNWRULJD (& OIPPDVWLNRVIRU $3HIHNWRU
+3
HOHNWURQKDDUGH  GHWHNWRULJD (& MD  WDE@HW GHHILGHWHN
IRVIRUL*KHQGLWH PIIUDPLVHNV 0,&520$7 +5*&

.DUEHQGDVLLPL WLDEHQGDVRROL WLRIDQDDWPHMQIRRIL RUNLRSIHQUDWL
YHGHOLNNURPDWRJUDDILOLVHOW 'LRGH $UUD\ GHRPADWRWUDDIL$SHID -DVFR
6KLPDG]X +3

6DDGXG DQGPHLG W||GHOGL DUYXWLSURJUDPPLGH 0,&0$1HP6VAD®K . RQ MD
%RUZLQ DELO

JHQPHGLIDDPL MD GHVPHGLIDDPL VLVDOGXVW PNGDWKL }HXNRPDWRJIUDDILOLVE
71&

9JUUHOGHV HHOQHYDWH DDVWDWHJD +  VHLUHWHJIDVRQQUH DQDOQOe*WLOLQH
RVD WILXVOLNXP /DLHQHQXG RQ XXULWDYDWH WeXPHIL/QVIWE\OBEMO VDPXWL
RQ HQDP NXL KH WRLPHDLQH MIIJLID SURRYLGH KX@N YWXMRRELV

6HOOH S}KMXVHNV RQ
ODERULWH XXHQHQXG MD NDDVDHJVDP DQDOeWLODQH® SIDIMY X XD
YHGHOLNNURPDWRJUDDILG $JLOHQW -DVFR 6KLPDG]X MQH
XXWH DQDOe¢*VLPHHWRGLWH MXXUXWDPLQH VK\PXIXVIHROHHWRELQB

/IDERULWH W||WDMDWHO RQ ROQXG Y}LPDOXVIHIEEBADSRUDADDG NV 5SRRWVL
1RUUD 8QJDUL MD 6DNVDPDD VDPDODDGVHWHYV ODERULWHV

6HLUHSURJUDPPL UDDPHV RQ ROQXG Y}LPDOXV RVD®HGDVHIKNOMWYXNVHO



1RUGLF 3HVWLFLGH 5HVLGXH :RUNVKRS
+ PDL D +HOVLQJL 6RRPH

26$/(0,1( 5$+9869%+(/,67(6 5,1*7(67,'(6

6HLUHSURJUDPPL UDDPHV RQ N}LJLO ODERULWHO YJLRIDBXXVRBRBEGVHV
ULQIJWHVWLGH SURJUDPPIA/ §33%6EULWDQQLD

6HLUHSURJUDPPLV MXKLE YDEDULLJLVLVHVWDOQKEBMWMY VIS NR RV ||G §$3$6

JD .HHPLOLVH MD %LRORRJLOLVH )¢VLND ,QVWERAXKVDSERROHWX MD VIOWXPD
HNVSHUW

2VDOHPLQH UDKYXVYDKHOLVHV ULQJWHVWLGH $&RBQCHPALW DR XG WDEHOLV

7DEHO

2VDOHPLQH UDKYXVYDKHOLVWHY ULQJWHVWLGH SURJEDPPLYV )$3$6

6HHULD S5LQJ 3URRYL (HOGDWDY DRMVLWDYDWHLWXG
PDWHUMDO | WRLPHDLQRHWRLPHDLOQHWRLPHDLQRWH
DUY DUY DUY

" -DKX

" -DKX

" Y%HHELWRLW

" -DKX

1 OHORQLS-UHH

1 3RUJDQGLS-UHH

i 9DOJH YHLQ

1 6SLQDWLS-UHH

1 ODDVLNDS-UHH

' /RPDWLPDKO

' ®XQDS-UHH

.XQD )$3$6 4 H SURJUDPPL DDVWDWV+eNNHO RQ DSULOOLVW MRIUWWEQDDVWD
VLLVY WDEHOLV HVLWDWXG RVDOHPLQH NXXOXE WRGNDID/APDOeVLWXG
D VHLUH DMDO

SLQIWHVWLGHV RVDOHPLVWXOHPXVHG ROLG UDKXOGDYDG



D 6(,5(352*5$00, 78/(086/("

6HLUHSURJUDPPL UDDPHV DQDQOesVLPLVHNV HVLWDMWRGYLOMDIMRRYLGHV
WDLPHNDLWVHYDKHQGLWH MIINVLVDOGXVH PIIVBIELRD) \MXOWBPXVXG /,6$ '
WDEHOLV

JXEDWXG SLLUQRUPLGHVW VXXUHPDLG MIINH VLVDEKS DRBMAHGK RRY HVLWDW
1,63 (WDEHOLV

/1,6% ( WDEHOLV RQ HVLWDWXG OHLWXG WRLPHROQHEGHMBXOSGXYDG (HVWLY
NHKWHVWDWXG SLLUQRUPLG

7DEHOLV HVLWDWXG DQGPHWH DOXVHO VDOHE]BEE DPSRNMWRRGDQJIXID R
NRGXPDLQH SXX MD N||JLYLOL WXQGXYDOW SXKWBF DWKHEPENVH MIINLGHVW

/HLWXG WRLPHDLQH MIIJLG MDJXQHVLG *NVLNXWM BIULRRYVEBW}LNH

SURRYLV HL OHLWXG WRLPHDLQH MIINH
SURRYLV OHLWL WRLPDLQH MIINL

SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH
SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH
SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH
SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH
SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH
SURRYLV OHLWL HULQHYD WRLPHDLQH MIINH

(HVSRRO HVLWDWX RQ NXMXWDWXG JUDDILOLVHOW MRRDLYBOD NRFRYWWH
YIUGOXVHQD

-RRQLVHO RQ HVLWDWXG D D MD D WXOHPXVWH YGBECGORRYLGH
DUYXVW

XL D ROL PDNVLPXPLNV HULQHYD WDLPHNDLWWARDRHRIGRPH MIINLGH
OHLGPLQH «KHV SURRYLV SURRYL NRNNX VLLY D MDVWDWIYND HULQHYD
MD HULQHYD WDLPHNDLWVHYDKHQGL WRLPHDMNIMHHKAM\EYRRYDYV MIUIPLVHOW

D D
HULQHYDW WRLPHDLQH
QLPHWXVW SURRY SURRYL
HULQHYDW WRLPHDLQH
QLPHWXVW SURRY SURRYL

6HOOLVWH SURRYLGH PDWHUMDOLGHNV ROL G4 D@HOMB)IGE BRQIGD



-RRQLVWHO + RQ JUDDILOLVHOW NXMXWDWXG SURRYXSH. BEDD»XEWRRWH

"RRQLV
7VLWUXVHOLVWH SXXYLOMD MD PDUMDSURRYLGH DQDOss\V

RRQLV
BLEXO YLOL OHKW MD YDUVN|[JLYLOMDGMN<SURRYLGH DQD

RRQLV
XXU MD PXJXON|[JLYLOMDGH MD ULVWHIMMID@WHSNRRYLGH DQDOsV

RRQLV
+OPXWDWXG N||[JLYLOMDGH MD NDUWXOL SURRYLGH DQDOe+V

-RRQLVHO RQ HVLWDWXG HQDP OHLWXG WRLPHRKQXE PMDOQGEHOWLWL

.DUEHQGDVLLPL SURRYLV VW XXULWXG SURRYLVW
7LDEHQGDVRROL SURRYLV VW XXULWXG SURRYLVW
.ORURS-ULIRVV SURRYLV VW XXULWXG SURRYLVW
RUWR IHQ<-OIHQRROL SURRYLV VW XXULWXG SURRYLVW
,PDVDOLLOL SURRYLV VW XXULWXG SURRYLVW
OHWLGDWLRRQL SURRYLV VW XXULWXG SURRYLVW
ODODWLRRQL SURRYLV VW XXULWXG SURRYLVW
3URWV.PLGRRQL SURRYLV VW XXULWXG SURRYLVW

6DPDGH WRLPHDLQHWH MIIJLG ROLG «OHNDDOXVINYWBQ®HYDWH D
D VHLUHV 1LPHWDWXG WRLPHDLQHWH MIULG RYMRND OHHMWWH (XURRSD
ULLNLGH VHLUHSURJUDPPLGHV 6RRPH 7DDQL 1RUUD +LVSDDQLD

D VHLUHV RQ VXXUHQHQXG LPSRUW SXX MD N||JLEEOBIDEWRRXPDDGH
QLPHNLUL
3}KMDPDDG RQ MIIQXG VDPDNV PLV D D MD D % +LVSDQLD
+ROODQG ,WDDOLD 3RROD
/ILVDQGXQXG RQ 6RRPH = N*OPXWDWXG PDUMDSURRYLGH MPLXeORXONDW,
SURRYLGH DUYHO
7XQGXYDOW RQ VXXUHQHQXG ND 9HQHPDD SIULWROXAI® SURRYLGH
IUGOXV RQ HVLWDWXG WDEHOLV



7DEHO

,PSRUWWRRGDQJX SURRYLGH S}KLOLVHG SIULWROXPDDG

3IULWROXPDD

3URR
YLGH
DUY

*OG
DUY XV

3URR
YLGH
WUY

*OG
DUY XV

3URR
YLGH
WUY

*OG
DUY XV

3URR
YLGH
WUY

*OG
DUY XV

+LVSDDQLD

+ROODQG

,WDDOLD

3RROD

%HOJLD

3UDQWVXVPDD

9HQHPDD

6RRPH

ODURNR

$UJHQWLLQD

3RUWXJIDO

hOHMIIQXG PDDG

3IULWROXPDD
WHDGPDWD

XL D VHLUHV ROL SIULWROXPDD WHDGPDWD SURRYHWUHVDR®L VHH DUY

D VHLUHV ROL VHH DUY VLLV

QILWDE SURRYLY}WMDWH NRROLWXVH WXOHPYBD LIQINXDE WHIOMIW/NDPLVW

IRHWOHWXG PDDGHVW LPSRUGLWDNVH PHLOH HQUOR/MPRIPDWHIMP MAWX IXQX

D VHLUHV RQ VIODBIYWIXVQXG +

PDQGDULLQH SDSULNDLG VLGUXQHLG YLUNKSXL(EILNYQOINKXVD



2..89®7(
6HLUHSURJUDPPL UDDPHYV PIIUDWL WDLPHNDLWNGHY DKSIRRYUM M
SURRYL VR  ROL NRGXPDLQH SXX MD NJ||JLYLOL
SURRYLVR  ROL LPSRUW SXX MD NJ|JLYLOL
OllUDWL HULQLPHOLVH WDLPHNDLWVHYDKHQGL WRLPHDLQH VLVDOGXVW
-INVLVDOGXVL OHLWQDOs+VL SXKXO
-INVLVDOGXVL OHL®URRYLV PLV PRRGXVWDE NRJX SURRYLGH *OGDUYXVW

.RGXPDLVH WRRGDQUW)SURRYLV VR OHLWL MIINH NHKWHVWDWXG SLLUQF
SLLUHV

.RGXPDLVH WRRGDQJSURRYLV VR OHLWL NHKWHVWDWXG SLLUQRUPH <O
WRLPHDLQH VLVDOGXVL

,PSRUW WRRGDQJ)XSURRYLV VR OHLWL <KH Y}L HQDPD WRLPHDLQH MIIN
NHKWHVWDWXG SLLUQRUPLGH SLLUHV

,PSRUWWRRGDQJIXSURRYLV V R OHLWL <KH Y}L HQDPD WRLPHDLQH MIIN
NHKWHVWDWXG SLLUQRUPLGHVW VXXUHPDLG

(QLP OHLWL MIUJPLVWH WRLPHDLQHWH MIINLGH VLVDOGXVW

NDUEHQGDVLLP SURRYLV
WLDEHQGDVRRO SURRYLV
NORURS-.ULIRVV SURRYLV
R IHQ*sOIHQRRO SURRYLV
LPDVDOLLO SURRYLV
PHWLGDWLRRQ SURRYLV
PDODWLRRQ SURRYLV
SURWV.PLGRRQ SURRYLV

,PSRUWWRRGDQJX SURRYLGH S}KLOLVHG SIULWROXPDDG ROLG

+LVSDDQLD SURRYL VR
+ROODQG SURRYL VR
3RROD SURRYL VR
9HQHPDD SURRYL VR
%HOJLD SURRYL VR
,WDDOLD SURRYL VR
6RRPH SURRYL VR
ODURNR SURRYL VR

$SUIHQWLLQD SURRYL VR



3UDQWVXVPDD SURRYL VR
3RUWXJDO SURRYL VR
hOHMIIQXG PDDG SURRYL VR

JLN ODERULW RVDOHV UDKYXVYDKHOLVH ULQJRIW)SREGHES URURBFY L
DQDOeVLPLVHJID

7THUYLVHNDLWVHLQVSHNWVLRRQL 7DOOLQQD BMRJIZGUWX NHRNEDAMWVHUMDC
.RQWUROOL .HVNXVH -IINLGH MD 6DDVWHDLQHWH ODERBIHIRGVXG®NL
WDLPHNDLWVHYDKHQGLWH MIINLGH PIIlUDPLVHNV ,62  MIUJL



-221,6(

),*85(6

"RRQLV
7DLPHNDLWVHYDKHQGLWHMINLGH D D D MD D VHLUH
DQDO«*VLGH PDKXG

)LIXUH

1XPEHU RI VDPSOHV DQDOWHG LQ DQG

RRQLV
7DLPHNDLWVHYDKHQGLWH WRLPHDLQH MIIJLG sNVLNXWHV SXX MD N|[JLYLOMD
SURRYLGHV

)LIXUH

1XPEHU RI SHYWLFLGH UHVLGXHV LQ VLQJOH VDPSOHV

"RRQLV
7DLPHNDLWVHYDKHQGLWH WRLPHDLQH MIIJLG *NVLNXWHV SXX MD N|[JLYLOMD
SURRYLGHV D D MD D YJUGOXV

)LIXUH

1XPEHU RI SHVYWLFLGH UHVLGXHV LQ VLQJOH VDPSOHV FRPSDULVRQ RI
DQG \HDUV

RRQLV

3URRYLGH DQDO+V WRRWHJUXSSLGH NDXSD + WVLWUXVHOLVHG PDUMDG MD
SXXYLOMDG

)LIXUH

$QDOWLV RI VDPSOHV E\ FRPPRGLWLHV + FLWUXV IUXLW EHUULHV DQG
IUXLWV

RRQLV
3URRYLGH DQDOeV WRRWHJUXSSLGH NDXSD + VLEXON||JLYLOL
YLOLNJJJLYLOL OHKW MD YDUVN]|[JLYLOL

)LIXUH

$QDOWLV RI VDPSOHV E\ FRPPRGLWLHV + EXOE YHJHWDEOHV IUXLWLQJ
YHIJHWDEOHV OHDI DQG VWHP YHJHWDEOHV
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SURRYL

ONRGXPDLQH

WRRGDQJ
BELPSR

D
SURRYL

O NRGXPDLQH

WRRGDQJ
B LPSRUW

.RGXPDLVH WRRGDQJX MD LPSRUWWRRGDQJX SURRYLGH DUY

"RRQLV
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HAYYNS HAYYNS 1dNYO HO-O
1dNYO HO-O 1dNYO HO-O HAYYNS
HAYYNS HAYYNS AHNTIS
AHNTTS AHNTIS 1dNdO @
1dNdO @ 1dNYO @
HAYYNS
HAYYNS HAYYNS 91AMIXS O
9TAMMIXS O 91AMMIXS O
1AHdNS 1AddNS 1AHdNS
9dNNAdo DAINOTAXXE OHATOHAXNMIAL

ASXAN HOTSSXNCHMYEYEM A+eOAOd HOTAYYNE






A10YY-

HAYYNS HAYYNS HAYYNS
1dNYO HO-O 1dNYd HO-O 1dNYO HO-O

HAYYNS HAYYNS HAYYNS
AHNT1S 1dNIO m@ AHNTIS 1dNYO @ AHNTIS 1dNdO @

HAYYNS HAYYNS HAYYNS
o1amyIXso o7IaMiIXs @ O1amxIXsd

TAYENS TAYENS TAYENS
JOTATICIINANGA QN MNH/ JOTATICIINTOT16 JOIATCIINOX3 19

ASXAN HOTSSXNCHMYEEM A+eOAOd HOTAYYNE
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3URRYLGH DQDOesV WRRWHJUXSSLGH NDXSD + MXXU MD PXJXON||JLYLOL MD
ULVWILHOLVHG

)LIXUH

$QDO\WLV RI VDPSOHV E\ FRPPRGLWLHV + EUDVVLFD YHJHWDEOHV URRW
DQG WXEHU YHJHWDEOHV

RRQLV

3URRYLGH DQDOsV WRRWHJUXSSLGH NDXSD + NDUWXO MD N+OPXWDWXG
N||JLYLOMD VHIXG

)LIXUH

$QDOWLV RI VDPSOHV E\ FRPPRGLWLHV + SRWDWR DQG IURJHQ YHIJHWDEOHV
PL[HV

"RRQLV

(QDP OHLWXG WRLPHDLQHLG

)LIXUH

ORVW IUHTXHQWO\ IRXQG SHVWLFLGH UHVLGXHV
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(VWRQLDQ PRQLWRULQJ SURJUDPPH RI SHVWLFLGHQHMLGXBYG YHIHWDEOHV
VWDUWHG LQ

7KH PRQLWRULQJ SURJUDPPH FDUULHV RXW E\ WKH IROORZLQJ ODERUDWRULHV

(VWRQLDQ &RQWURO &HQWUH RI 30DQW 3URGXFWLRQ 6DNX
/DERUDWRU\ IRU 5HVLGXHV DQG &RQWDPLQDQWV

+HDOWK 3URWHFWLRQ ,QVSHFWRUDWH
&HQWUDO /DERUDWRU\ Rl &KHPLVWU\ LQ 7DUWX

+HDOWK 3URWHFWLRQ ,QVSHFWRUDWH

&HQWUDO /DERUDWRU\ Rl &KHPLVWU\ LQ 7DOOLQQ

PRQLWRULQJ SURJUDPPH WKHUH ZHUH FROOHFWHG VDPSOHV RI [UHVK U
YHIJHWDEOHV

$ERXW  GLIHUHQW FRPPRGLWLHV ERWK LPSRUWHG DQG GRPHVWLFDOO\ SUI
DQDO\WHG LQ WKH PRQLWRULQJ SURJUDPPH

7KH LPSRUW SURGXFWV VDPSOHV ZHUH FROOHFWHG PRVWO\ IURP ZKROHVDOHIL
LQ WKH ELJ WRZQV + 7DOOLQQ 7DUWX E\ WUDLQHG VDPSOLQJ RIILFHUV
6RPH VDPSOHV ZHUH FROOHFWHG RQ WKH ERUGHU LQVSHFWLRQ SRVWV RI (VV
,NOD /XKDPDD 9DOJD DQG RQ ERUGHU LQVSHFWLRQ SRVWV Rl (VWRQLDQ SRUW
0XXJD 7DOOLQQ
7KH GRPHVWLF VDPSOHV ZHUH WDNHQ GLUHFWO\ IURP IDUPV DQG ZKROHVDOHU\
VDPSOHV + WKH GRPHVWLF I[UXLW DQG YHJHWDEOHV
VDPSOHV + WKH LPSRUWHG IUXLW DQG YHJHWDEOHV
‘HUH DQDO\HG DSSUR[LPDWHO\  SHVWLFLGHV XVLQJ

*& PXOWLPHWKRG + DFHWRQH HI\WUDFWLRQ
+3/& PHWKRG IRU FDUEHQGD]LP WKLDEHQGD]ROH HWF
7/& PHWKRG IRU SKHQPHGLSKDP DQG GHVPHGLSKDP

$00 WKUHH ODERUDWRULHYV SDUWLFLSDWHG LQ SURILFLHQRAXEVWYV SURJUDPP



3HVWLFLGH UHVLGXHV ZHUH IRXQG LQ DERXW Rl WKH VDPSOHYV RI lUXLW DQG Y
VDPSOHV

SHVLGXHV ZHUH GHWHFWHG LQ
VDPSOHV RIWKH GRPHVWLF VDPSOHV RI IlUXLW DQG YHIJHWDEOHV
VDPSOHV RI LPSRUWHG VDPSOHV RI'ITUXLW DQG YHIJHWDEOHV
9LRODWLRQV RI PD[LPXP UHVLGXH OLPLWV 05/V ZHUH IRXQG LQ
VDPSOH RIWKH GRPHVWLF VDPSOHYV RI [UXLW DQG YHIJHWDEOHV
VDPSOHV RI WKH LPSRUWHG VDPSOHYV RI lUXLW DQG YHIJHWDEOHV

7KH PRVW I[UHTXHQWO\ IRXQG UHVLGXHV ZHUH

FDUEHQGD]LP LQ VDPSOHV
WKLDEHQGD]ROH LQ VDPSOHV
FKORUS\ULSKRV LQ VDPSOHV
RUWR SKHQ\OSKHQRO LQ VDPSOHV
LPD]DOLO LQ VDPSOHV

7KH RULJILQ RI WKH LPSRUWHG VDPSOHYV ZDV

6SDLQ

7KH 1THWKHUODQGV
,WDO\

3RODQG

%HOJLXP

)LQODQG

5XVVLD

$FFUHGLWHG ODERUDWRULHYV IRU SHVWLFLGH UHVLGXH DQDO\VLV RI IUXLW DQG
DUH

(VWRQLDQ &RQWURO &HQWUH RI 30DQW 3URGXFWLRQ 6DNX
/DERUDWRU\ IRU 5HVLGXHV DQG &RQWDPLQDQWV

+HDOWK 3URWHFWLRQ ,QVSHFWRUDWH
&HQWUDO /DERUDWRU\ RI &KHPLVWU\ 7DOOLQQ

+HDOWK SURWHFWLRQ ,QVSHFWRUDWH
&HQWUDO /DERUDWRU\ RI &KHPLVWU\ 7DUWX
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/LVW RI GRPHVWLF FRPPRGLWLHV

7DEHO
$QDOe*VLPLVHNV HVLWDWXG LPSRUW SXX MD N||JLYLOMDSURRYLG

7DEOH
/LVW RI LPSRUW FRPPRGLWLHV
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7DEHO
RGXPDLVWH SXX MD N||JLYLOMDSURRYLGH SURRYLY}WX DVXNRKDG
7DEOH
'RPHVWLF FRPPRGLWLHV VDPSOLQJ SODFHV
7DEHO
PSRUW SXX MD NJ|JLYLOMDSURRYLGH SURRYLY}WX DVXNRKDG
7DEOH
,PSRUW FRPPRGLWLHV VDPSOLQJ SODFHV

7DEHO
$QDOe*VLPLVHNV HVLWDWXG LPSRUW SXX MD N||[JLYLOMDSURRYLG
SIULWROXPDD MIUJL

7DEOH
,PSRUW FRPPRGLWLHV RULJLQ
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.RGXPDLVWH SXX MD N||JLYLOMDSURRYLGH SURRYLY}WX DVXNRKDG

3URRYLY}WX DVXNRKW 91 aWX
SURRYLGH DY

ODDNRQGDGH WDOXQLNXG

+DUMX PDDNRQG

9LOMDQGL PDDNRQG

3}OYD PDDNRQG

5DSOD PDDNRQG

9}JUX PDDNRQG

-lUYD PDDNRQG

3lUQX PDDNRQG

6DDUH PDDNRQG

/IQH PDDNRQG

YDUWX PDDNRQG

[IQH 9LUX PDDNRQG

bDOJD PDDNRQG

2.8

3}OOXPDMDQGXV.NVXVHG

$6 6DJUR +DUMXPDD

DDOWX 9LYD $6 5DSODPDD

TU«QH )HH (HVWL $6 7DUWXPDD

n2.2.$$,$1' 5DSODPDD

b}KX .DWVHSXQNW 7DUWXPDD

2.8

+XOJLODRG

$6 %DPERQD 7DUWX ODGX

2h 9DLERUL $NHODNV 7DUWX ODGX

$6 30DQWHV 7DOOLQQD ODGX

6$%$ %DOWLF (HVWL 2 7DUWX ODGX

2..8

TXUXG

RNVD WXUJ +DUMXPDD

DXVWDNLYL WXUJ 7DOOLQQ

HLOD WXUJ +DUMXPDD

HVNWXUJ 7DOOLQQ

RKWOD -IUYH WXUJ ,GD 9LUXPDD

3DLGH WXUJ -IUYDPDD

bDNYHUH WXUJ /IIQH 9LUXPDD

DDJQD WXUJ 7DOOLQQ

6DXH WXUJ +DUMXPDD

2.8
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3URRYLY}WX DVXNRKW

IHWXG
SURRYLGH [

PUY

-DHNDXEDQGXV

DDDUGX .DXEDQGXVNHVNXV +DUMXPDD

+DUMXPDD .DXEDKRRY 2h KDUMXPDD

$VVDNX 7RLGXWDUH 2h +DUMXPDD

RGXDHG -lUYDPDD

6DXH NDXEDNHVNXV +DUMXPDD

SO

.DOGD .RQVXP 7DUWX

SO

.RQVXP 7DUWX

SO

LYLOLQQD 7DUWX

SO

3ULVPD 5RFFD DO ODUH 7DOOLQQ
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3URRYLGH [0
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3DOGLVNL VDGDP +DUMXPDD

0XXJD VDGDP +DUMXPDD

/XKDPDD SLLULSXQNW 9}UXPDD

1DUYD SLLULSXQNW ,GD 9LUXPDD

,NOD SLLULSXQNW 3IUQXPDD

9DOJD SLLULSXQNW 9DOJDPDD

2.8

+XOJLODRG

$6 3/$17(6 7DOOLQQD ODGX

$6 %$/%,,12 7DOOLQQ ODGX

2h .$5/6.5221$ 7DOOLQQ ODGX

,9,/,11$ +8/*,.$83 7DOOLQQ ODGX

2h /2&$/( SXXYLOMDNHVNXV 7DOOLQQD ODGX

$6 5,*8%$/ 7DOOLQQD ODGX

2h 7(+ $* 3SXXYLOMDDHG 7DUWX ODGX

(6.2 (HVWL $6 7DOOLQQD ODGX

$6 7DOOLQQD .OPKRRQH 7DOOLQQ

$6 %$0%21$ 7DUWX ODGX

6$%$ %$/7,& (HVWL 2h 7DUWX ODGX

2h +$/-$6 7DOOLQQD ODGX

2.8

TXUXG

DGDND WXUJ 7DOOLQQ

HKUD WXUJ +DUMXPDD

DDJQD WXUJ 7DOOLQQ

HLOD WXUJ +DUMXPDD

DXVWDNLYL WXUJ 7DOOLQQ

2.8

-DHNDXEDQGXV

SO .DOGD .RQVXP 7DUWX

?h 7,,98 7DOOLQQ

SO .RQVXP 7DUWX

LYLOLQQD .DXSOXV 7DUWX

XOLQDDULD .RKWOD -lUYH ,GD 9LUXPDD

Uy



/N
1,6$ % 7DEHO

,PSRUW SXX MD N||[JLYLOMDSURRYLGH SURRYGY}WX DVXNRK

-UN 3URRYLY}WX DVXNRKW 9IHWXG
QU SURRYLGH QUY

-DHNDXEDQGXV

$6 /$61$0b( 6 7DOOLQQ

7..50 7DOOLQQ

bRFFD DO ODUH 3ULVPD 7DOOLQQ

$6 .DGDND 6lIVWXPDUNHW .RKWOD -IlUYH ,GD 9LUXPDD

BULLVOH .HVNXV 7DOOLQQ

2h +DUMXPDD .DXEDKRRY 6DXH +DUMXPDD

DDDUGX .DXEDQGXVNHVNXV +DUMXPDD

$6 .DGDND 6lIVWXPDUNHW 7DOOLQQ

LLOL NeOD +DUMXPDD

6WRFNPDQQL .DXEDPDMD 7DOOLQQ

YDUWX .DXEDKDOO 7DUWX
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O0llUDWXG WDLPHNDLWVHYDKHQGLWH WRLPHDLQHG DQDOeVLWXG SURF

/,6% &

/N

7DEHO

-UN | 7DLPHNDLWVHYDKHQGL | $QDOVLWXG | -IINH OHLWL 0lIUDPLVSLLU
QU | WRLPHDLQH QLPHWXV SURRYLGH DUY| SURRYLGH DUY| PJ NJ
$FHSKDWH HL OHLWXG
$OGULQ HL OHLWXG
$]LQSKRV HWK\O HL OHLWXG
$]LQSKRV PHWK\O HL OHLWXG
%HQDOD[\O HL OHLWXG
%LIHQWULQ
%LSKHQ\O
%LWHUWDQRO
%URPRSKRV HL OHLWXG
%URPRSKRV HWK\O
%URPRSURS\ODWH HL OHLWXG
%XSLULPDWH HL OHLWXG
%XSURIH]LQ HL OHLWXG
&DUER[LQ HL OHLWXG
&DSWDIRO HL OHLWXG
&DSWDQ
&DUEDU\O
&DUEHQGDILP
FLV&KORUGDQH HL OHLWXG
R &KORUGDQH HL OHLWXG
WUD@KORUGDQH HL OHLWXG
&KORUIHQYLQIRV HL OHLWXG
&KORULGD]RQ HL OHLWXG
&KORUREHQ]LODWH HL OHLWXG
&KORURWKDORQLO
&KORUSURSKDP HL OHLWXG
&KORUS\ULIRV
&KORUS\ULSKRY PHWK\O
&KOR]JROLQDWH HL OHLWXG
&ORIHQWH]LQH HL OHLWXG
&IOXWKULQ HL OHLWXG
ODPEGB\KDORWKULQ
DOSKR\SHUPHWKULQ
&\SHUPHWKULQ HL OHLWXG
& SURFRQD]ROH HL OHLWXG
'DJRPHW
RS " HL|OHLWXG
Ss " HL OHLWXG
RS '( HL| OHLWXG
SS (
RS "7 HL OHLWXG
SsS "7 HIL OHLWXG




O0llUDWXG WDLPHNDLWVHYDKHQGLWH WRLPHDLQHG DQDOe*VLWXG SURF
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7DEHO

-UN| 7DLPHNDLWVHYDKHQGL | $QDO=VLWXG [ -lIINH OHLWL 0lIUDPLVSLLU
QU | WRLPHDLQH QLPHWXV SURRYLGH DUY| SURRYLGH DUY] PJ NJ
'"HOWDPHWKULQ HL OHLWXG

'"HVPHGLSKDP HL OHLWXG
'HVPHWU\Q HL OHLWXG
'LDIHQWKLXURQ

'LD]LQRQ

'LFKOREHQLO HL OHLWXG
'LFKORIHQWKLRQ HL OHLWXG
'LFKORIOXDQLG

'LFKORUDQ HL OHLWXG
'LFKORUYRV HL OHLWXG
'LFRIRO

'LHOGULQ

'LPHWKRDWH HL OHLWXG
'LR[DWLRQ HL OHLWXG
'LSKHQ\ODPLQH

'LVXOIRWLRQ HL OHLWXG
DOSKPRGRVXOIDQ

EHWDPQGRVXOIDQ

(QGRVXOIDQ VXOIDWH

(QGULQ

(SR[LFRQD]ROH HL OHLWXG
(VIHQYDOHUDWH HL OHLWXG
(WKLRQ

(WKRIXPHVDWH HL OHLWXG
(WKRSURSKRV HL OHLWXG
(WULPIRV HL OHLWXG
)HQDPLSKRV

)HQDULPRO HL OHLWXG
)HQFKORUIRV HL OHLWXG
)HQWKLRQ HL OHLWXG
)HQLWURWKLRQ

)HQSURSDWKULQ HL OHLWXG
)HQSURSLPRUSK HL OHLWXG
)HQYDOHUDWH

YOXF\WKULQDWH HL OHLWXG
WDXOXYDOLQDWH

)ROSHW HL OHLWXG
)RUPRWKLRQ

+&% HL OHLWXG

+&+ DOSKD

+&+ EHWD

+&+ JDPPD HL OHLWXG

+&+ GHOWD HL OHLWXG




OllUDWXG WDLPHNDLWVHYDKHQGLWH WRLPHDLQHG DQDOQOeVLWXG SURI
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7DEHO

-UN| 7DLPHNDLWVHYDKHQGL $QDO*VLWXG | -IINH OHLWL OllUDPLVSLLU
QU | WRLPHDLQH QLPHWXV SURRYLGH DUY] SURRYLGH DUY| PJ NJ
+HSWDFKORU

FLV+HSWDFKORUHSR[LGH

WUDQWSWDFKORUHSR[LGH

+HSWHQRSKRV HL OHLWXG
+H[DFKORUREXWDGLHQ HL OHLWXG
,PD]DOLO

SURGLRQH HL OHLWXG
VREHQIDQ HL OHLWXG
VRGULQ HL OHLWXG
VRIHQSKRV HL OHLWXG
VRSURWXURQ HL OHLWXG
.UHVR[LP PHWK\O HL OHLWXG
/HQDF\O HL OHLWXG
/LQXURQ HL OHLWXG
ODODWKLRQ

0&3$ HL OHLWXG
OHFDUEDP HL OHLWXG
OHWDOD[\O

OHWDPLWURQ HL OHLWXG
OHWD]DFKORU HL OHLWXG
OHWKDFULSKRV HL OHLWXG
OHWKDPLGRSKRV HL OHLWXG
OHWKLGDWKLRQ

OHWULEX]LQ HL OHLWXG
OHYLQIRV HL OHLWXG
OLUH| HL OHLWXG
ORQRFURWRSKRV

0\FOREXWDQLO

2PHWKRDWH HL OHLWXG
2[DGL[\O

3DUDWKLRQ HWK\O HL OHLWXG
3DUDWKLRQ PHWK\O

3HQFRQD]JROH HL OHLWXG
3HQGLPHWKDOLQ HL OHLWXG
3HQWDFKORUREHQ]JHQH HL OHLWXG
3HUPHWKULQ HL OHLWXG
3KHQPHGLSKDP HL OHLWXG

R 3KHQ\OSKHQROH

3KRUDWH HL OHLWXG
3KRVDORQH

3KRVPHW HL OHLWXG
3KRVSKDPLGRQ

3LULPLFDUE

3LULPLSKRV PHWK\O

3URFKORUD] HL OHLWXG
3URF\PLGRQH

3URIHQRSKRV HL OHLWXG




OllUDWXG WDLPHNDLWVHYDKHQGLWH WRLPHDLQHG DQDOQOeVLWXG SURI
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7DEHO

UN | 7DLPHNDLWVHYDKHQGL [ $QDOVLWXG [ -lINH OHLWL 0lUDPLVSLLU
QU | WRLPHDLQH QLPHWXV SURRYLGH DUY| SURRYLGH DUY| PJ NJ
3URPHWU\Q
3URSDFKORU
3URSKDP HL OHLWXG
3URSDUJLWH HL OHLWXG
3URSDILQH HL OHLWXG
3URSLFRQDJROH
3URS\|DPLGH
3URWKLRSKRV HL OHLWXG
3\UDJRSKRV HL OHLWXG
3\ULPHWKDQLO HL OHLWXG
4XLQWR]HQH HL OHLWXG
5LPVXOIXURQ HL OHLWXG
6LPD]LQH HL OHLWXG
7HEXFRQDJROH HL OHLWXG
7HFQDJHQH
7HSS HL OHLWXG
7HUEXWU\Q HL OHLWXG
7HWUDGLIRQ
7KLDEHQGD]ROH
7ROFORIRV PHWK\O HL OHLWXC
7RO\OIOXDQLG
7ULDGLPHIRQ HL OHLWXG
7ULDOODWH HL OHLWX(
7ULDJRSKRV HL OHLWXG

7ULIOXUDOLQ

9LQFORJROLQ
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CN\AXNTdHDAA TIAXDOAATANIIN HOTdHd TIM RESHHAAARWTINAXN AN HOTAYINS OY  AQIOXM MA
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HNIIAN
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AHdTEM TOOHMAA
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HAYYNS OXMTA0dD$

OHAXdHOXM HMA1ddNlld HAXOOdAATANIIN
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)9'/)98G.

9. SSXNCHMYEA.L

INAAHAMTENH 1AM AHOTAYENS HOAWOTATC|INAX S DIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddaNcadNSHNTHY

OoH3as .$9'/

N/
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OHOHMSO\OHMS o

oloalad’

AIASTNSNHON®

d1laodHaInaz

CN Cd CN Cd CN CAMA HOTAYENS AXMHJT10O

AXPOAATIA OXMTHO HNIONTASCH TOXN Ar1OHHTIAMANMOHAMOEN ANA HOTAHENS Nn11s HNIIANK HOTAYENSATAHd TIM 19OHMAA

HOOAAdIANAO | ©XMa3ax/ HNIIA OXMTH/ Adaniio OXMITHAXM TIAOADSM TANHJ 1AM DXMTH/
9OHA\OAOA AHOSJdAA 14 NHIdXT 1'8G()€$S«

HAYYNS OXMTA0dD$ STHN« )9'/)98G/.'9/ SSXNCHMY Y.L

OHAXdHOXM HMATdAnlid HAXSOdAATANIIN

IMAAHAMTENH 1AM AHOTAYENS HOAWOTATC|INAXK S DFIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddaNcdNSHNTHY

oH3as . $9

N/




d F CNAXNTJHMAA IAXDOAATANIIN HOTAHd TYM NEISHHIAAARIATINVAXN ANA HOTAYEINS O AQIOXM MA
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CN Cd CN Cd CN CAMA HOTAYENS AXMHJT10O

AXPOAATIA OXMTHO HNIONTASCH TOXN Ar1OHHTIAMANMOHAMOEN ANA HOTAHENS Nn11s HNIIANK HOTAYENSATAHd TIM 19OHMAA

HOOAAdIANAO | ©xXMmazx/ HNIIA OXMTH/ Adaniio OXMITHAXM TIAOADSM TANHJ 1AM DXMTH/
OHA\OAOA AHOSJAA 14 NH3dXT 9T'G$.T$0

HAYENS 9XMIA0dO$ OTIMOHIHON MA OT11NasdAo0 )9'/)98G/.'9/ SSXNCHMY Y.L

OHAXdHOXM HMATdAnlld HAXSOdATANIIN

MAAHAMAGNHA 1AM AHOTAYENS HOAWOTATC! INIAWX S DANAM IAH ANHATA 1A«0a0d AHAAAN TdddNcdNSHNTHY

OoH3as. $9'/
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HodlaoOHIaIL

CN Cd CN Cd CN CAMA HOTAYENS AXMHJT10O

AXPOAATIA OXMTHO HNIONTASCH TOXN Ar1OHHTIAMANMOHAMOEN ANA HOTAHENS Nn11s HNIIANK HOTAYENSATAHd TIM 19OHMAA

HOOAAdIANAO | ©xXMmazx/ HNIIN OXMTH/ Adaniio OXMITHAXM TIAOADSM TANHJ 1AM DXMTH/
OHA\OAOA AHOSdAA 14 NHAdXT

HAYYNS OXMTA0dD$ dOHdYE )9'/)98G/.'9/ SSXNCHMY Y.L

OHAXdHOXM HMATdAnlid HAXSOdAATANIIN
IMAAHAMTENH 1AM AHOTAYENS HOAWOTATC|INAXK S DFIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddaNcdNSHNTHY

oH3as . $9

N/
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CMXNIdHDAA TIAXDOAATANIIN HOTdHd 1M NEGHHARARIWTIVAXN AN HOTAYYNS O AQIOXM MA
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OdTIM)

OdIOXAEDD) e

HO1dAO\OHMST.
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d1laodHanaz

O\OHMS1%

CNCd
AXPOAATA OXMTHO
HOOAAdIANAO

CN Cd
HNHONTIE
OXMAIX/

H TOXN dc

HHIAMANMOHAMOEN ANA HOTAYYENS

HNIIN ©OXMTH/

CN Cd\f]
nIis
A1danlio

d HOTAddNS
HNIIAN
OXMTH/G

d HOTAHENED
XM TAO DS

AXMHJT10
AHdTEM TOOHMAA

TANHJ 1AM OXMTH/

OHA\OAOA AHOSJdAA 14 NHIdXT
HAYENS O9XMIA0dD$

OHAXdHOXM

9120)/

OXN919

)9'/)98G."

9/, SSXNCHMYHYL.

HMATJANIIdWASOBIAIANMTIENHd TAM AHOTAYYNS HOAWOTATC NS DIAMAM IAH ANHATd 1IA«0A0A AHAAAN TddaNcdNSHNTHY
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CN cd CN Cd CN CAMA HOTAYYENS AXMHJT10O
AXPOAATA OXMTHO HNIONTIECH TOXN ACTOHHIAMANMOHAMOEN ANA HOTAYHENS Nn11s HNINEA HOTAYENS1AHd TIM TOOHMAA
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HOOAAdIANAO | ©XMa3x/ HNIIN OXMTH/ Adaniio OXMTHAXM IAOASM TANHJ TAM DXMTH/
OHA\OAOA AHOSdAA 19 NHAdXT
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INAAHAMTENH 1AM AHOTAYENS HOAWOTATC|INAX S DFIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddanNcdNSHNTHY

oH3as .$9Y

N/




d F CN\XNIdHDAA TAXDOAATANIIN HOTAHd THM RESHHARAWRMTIVAXN ANA HOTAYINS Od  AQIOXM MA

HOY[@9OHIA™IL
CN cd CN Cd CN CAMA HOTAYYENS AXMHJT10
AXDOAATA OXMTHO [HNIONTISCH TOXN ACTOdHIAMANMOHAMOEN ANA HOTAYAENS Nn11s HNINEA HOTAYENSTAHd TdM TOOHMAA
HOOAAdIANAO | ©XMa3x/ HNIIA OXMTH/ A1danio OXMTHAXM IA«OASM TANHJ TAM DXMTH/
OHA\OAOA AHOSdAA 19 NHAdXT 9/2%'GES$
HAYYENS OXM1A0AD$ AHYNTINS$ $-/'688¢

J9'/$-/'688/ SSXNCHMYYL

OHAXdHOXM HMATdAnlid HAXSOdAATANIIN
INAAHAMTENH 1AM AHOTAYENS HOAWOTATC!INAX S DFIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddaNcadNSHNTHY

OoH3AL . $9Y
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d F CNAXNTAHMAA IAXDOAATANIIN HOTAHd TYM NEISHHIARARIATINVAXN ANA HOTAYEINS O AQIOXM MA

OXMIHO 1)
CN cd CN Cd CN CAMA HOTAYYENS AXMHJT10O
AXPOAATA OXMTHO HNHONTASCH TOXN Ar10ddIAMANMOHAMOEN ANA HOTAHENS Nn11s HNINEA HOTAYENSTAHd TIM TOOHMAA
HOOAAdIANAO | ©XMazx/ HNIIN OXMTH/ Adaniio OXMTHAXM IAOASM TANHJ TAM DXMTH/
OHA\OAOA AHOSJAA 14 NHAdXT 9)'G5)+% £2)):9 COTOX04D19)'GG)+%
HAYYENS OXM1A0AD$ OHNXd MA AANT $-/'688¢

J9'/$-/'688/ SSXNCHMYYL

OHAXdHOXM HMATdAnlid HAXSOdAATANIIN
INAAHAMTENH 1AM AHOTAYENS HOAWOTATC|INAX S DFIMAM IAH ANHATd TA»«0aOA AHAAAN 1ddanNcdNSHNTHY

oH3AaL . $9Y

N/
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HOOAAdIANAO | ©xXMmazx/ HNIIN OXMTH/ Adaniio OXMITHAXM TIAOADSM TANHJ 1AM DXMTH/
OHA\OAOA AHOSdAA Id NHAdXT 1'8S( 2+T1$0
HAYENS OXMIA0dD$ droao $-/'688¢€
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AXPOAATA OXMTHO HNIONTASCH TOXN AC1OHHIAMANMOHAMOEN ANA HOTAYENS Nn11s HNIIANKA HOTAYHENSTAHd TIM 19OHMAA
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