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' QWURGXFWLROQ

%DFNJURXQG

7KH GUDIW /LPHULFN 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUD
6HSWHPEHU DQG VHWVY RXW WKH SURSRVHG IUDPHZRUN IRU WUDQVSRUW
IRU WKH QH[W \HDUV 7KH GUDIW VWUDWHJ\ DOLJQV ZLWK WKH RYHU DUFK
30DQQLQJ )UDPHZRUN 13) DQG 5HJLRQDO 6SDWLDO DQG (FRQRPLF 6WUD\
IUDPHZRUN IRU WKH SODQQLQJ DQG GHOLYHU\ RI WUDQVSRUW LQIUDVWU X
QH[W WZR GHFDGHV $ NH\ SULQFLSDO RI WKH VWUDWHJI\YV YLVLRQ LV WR
FROQHFWLYLW\ WR NH\ GHVWLQDWLRQV DQG ZLWKLQ KLJK GHPDQG FRUULG

2EMHFWLYHV IRU UDLO DUH VHW RXW ZLWKLQ WKH GUDIW /60$76 LQFOXGH \
f ,PSURYLQJ QWHU&LW\ VHUYLFHVY SDUWLFXODUO\ EHWZHHQ 'XEOLQ /

f 'XDO WUDFNLQJ RI /LPHULFN &ROEHUW WR /LPHULFN -XQFWLRQ LV SL
DQG LQFUHDVHG IUHTXHQF\

f 5DLO EDVHG SDUN DQG ULGH ZLWK QHZ VWDWLRQ DW %DOO\VLPRQ
f 3URPRWH FRQVROLGDWLRQ RI GHYHORSPHQW DURXQG VWDWLRQV

f &ROEHUW UDLO DQG EXV VWDWLRQ UHGHYHORSPHQW LQFOXGLQJ LPS
IRU ZDONLQJ F\FOLQJ DQG E\ EXV

f ,QYHVWLJDWH WKH SRWHQWLDO IRU UDLO IUHLJKW LQFOXGLQJ UHLC
YR\QHYV

f S8URJUHVV WKH HOHFWULILFDWLRQ RI WKH UDLO QHWZRUN

'XULQJ WKH RSWLRQHHULQJ VWDJH RI WKH GUDIW VWUDWHJ\ IXUWKHU LPSL
WUDLQ VWDWLRQV ZLWKLQ /LPHULFN &LW\ GXDO WUDFNLQJ RI UDLO OLQHV
1HQDJK DQG (QQLV D QHZ UDLO OLQH VSXU WR 6KDQQRQ 7RZQ DQG 6KDQ
H[LVWLQJ XUEDQ VHWWOHPHQWY DORQJ HDFK OLQH LQFOXGLQJ *DUU\RZHQ
&DVWOHFRQQHOO %DOO\VLPRQ 3DOODV DQG 2ROD 7KH DVVHVVPHQW KLJ
JURZWK DQG GLVWULEXWLRQ HVWDEOLVKHG IRU WKH 13) JURZWK IRUHF
VLIJQLILFDQW UDLO LPSURYHPHQWY $ ODFN RI 7UDQVLW 2ULHQWHG 'HYHOR
MRXUQH\ WLPHV DJDLQVW EXV EDVHG SURSRVDOV UHVXOWHG LQ ORZ SDW
REMHFWLYHV OLVWHG DERYH WKH UDLO RSWLRQV FRQVLGHUHG ZHUH QRW
DSSUDLVDO

JROORZLQJ WKH SXEOLFDWLRQ RI WKH GUDIW /60$76 D SXEOLF FRQVXOWDW
WKLV FRQVXOWDWLRQ SURFHVV ,DUQUYG eLUHDQQ ,( PDGH D VXEPLVV
LPSURYHPHQWY WR WKH UDLO QHWZRUN ZLWKLQ WKH UHJLRQ LQFOXGLQJ
LPSURYHPHQWY WKDW FRXOG IRUP SDUW RI WKH VWUDWHJ\

,DUQUYG eLUHDQQ SURSRVHG WKDW WKH EHQHILWV RI UDLO LPSURYHPHQW\
IUDPH WKDW WKDW RI WKH GUDIW VWUDWHJ\ GXH WR WKH WLPHVFDOHYV
LQIUDVWUXFWXUH 7KH\ DOVR RXWOLQHG VXSSRUW IRU WKH UHGHYHORSH
PXOWLPRGDO WUDQVSRUW KXE LQ FROODERUDWLRQ ZLWK WKH 17$ %XV e
&RXQFLO
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SHSRUW 3XUSRVH ©O6FRSH

7KH PDLQ IRFXV RI WKLY UHSRUW LV WKH DVVHVVPHQW RI DGGLWLRQDO UL
LQ UHVSRQVH WR ERWK WKH ,DUQUYG eLUHDQQ VXEPLVVLRQ DQG WKH
RXWOLQHG WKH SULRULWLVDWLRQ RI UDLO SURMHFWY LQ /LPHULFN DV ZHO

,Q WKHLU VXEPLVVLRQ ,DUQUYG eLUHDQQ RXWOLQHV SURSRVDOV IRU D QF
WKH /60$ 7KLV LQFOXGHV WKH IROORZLQJ

f 5H RSHQLQJ WKH )R\QHV %UDQFK WR $GDUH DQG RU O0XQJUHW ZL
'RRUDGR\OH O0XQJUHW .LOWHUDJK 5DKHHQ 3DWULFNVZHOO DQG %
LQFOXGHG

f 3RWHQWLDO WXUQEDFN DQG RU SDVVLQJ ORRS DW HLWKHU 6L[PLOHE!
f SRVVLEOH QHZ VWDWLRQV RQ WKH OLQH WR (QQLV *DOZD\

JLIXUH EHORZ VKRZV ,DUQUYG eLUHDQQTY ORQJ WHUP YLVLRQ UDLO PDS

JLIXUH 2 ,DUQUYG eLUHDQQ 3URSRVHG IXWXUH UDLO PDS

7KH DERYH DORQJ ZLWK RWKHU HQKDQFHPHQWY LQFOXGLQJ WKRVH VHW |
XVHG WR LQIRUP WKH GHYHORSPHQW RI SRWHQWLDO RSWLRQV DQG HQKDQ
PDLQ HOHPHQWY LQFOXGHG LQ WKH DVVHVVPHQW EDVHG RQ WKH SURSRVD
f ,PSURYHPHQWYV WR H[LVWLQJ DVVHWV
R ,QFUHDVHG IUHTXHQF\ RQ H[LVWLQJ VHUYLFHV

R $GGLWLRQDO VWDWLRQV DW %DOO\VLPRQ 3DUNZD\ &RUEDOO\ O
SRDG

R 'XDO WUDFN EHWZHHQ /LPHULFN -XQFWLRQ DQG /LPHULFN &ROEH
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f

f

5H LQVWDWH SUHYLRXVY UDLO OLQHYV
R O0XQJUHW /LQH ZLWK VWDWLRQV DW 0XQJUHW DQG 'RRUDGR\OH

R )R\QHV /LQH ZLWK VWDWLRQV DW $GDUH 3DWULFNVZHOO 5DKHH
FRQQHFWLRQ EH\RQG WR )R\QHV

1HZ UDLO VSXU WR 6KDQQRQ $LUSRUW

R %UDQFKLQJ IURP SURSRVHG &UDWORH VWDWLRQ ZLWK QHZ VWD\
7RZQ 6KDQQRQ )JUHH =RQH DQG 6KDQQRQ $LUSRUW

$Q DVVHVVPHQW RI GLIITHUHQW OHYHOV RI UDLO QHWZRUN LQWHUYHQWLRQ!'
WKH DERYH LPSURYHPHQW PHDVXUHYV

SHSRUW 6WUXFWXUH

7KLV UHSRUW SURYLGHV DQ RYHUYLHZ RI WKH ZRUN FRPSOHWHG WR DVVHV
DQG LQFOXGHYVY WKH IROORZLQJ FKDSWHUV

X

6HFWLRQ 2SWLRQ '"HYHORSPURYW. GER\DMPLRIAWOLQH RI WKH RSWLRQV
FRVWYV RI HDFK RSWLRQ

6HFWLRQ ORGHOOLQJ /IDQG BWHWY¥VRXWSWEKRQPRGHOOLQJ DVVXPSW
IRUHFDVW ODQG XVH

6HFWLRQ ORGHO 3HUIRUPDQNOLYHYXHTWN SHUIRUPDQFH RI HDFK OL
PRGHOOHG RXWSXWYV

BHFWLRQ &RVW %HQWNMPBQD®WYVWKH FRVW EHQHILWYV DQDO\VLV XQG
UHVXOWYV

6HFWLRQ 6XBRHRY\WLGHY D JHQHUDO VXPPDU\ RI WKLY UHSRUW
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2SWLRQ '"HYHORSPHQW &RVWLQJ

,QWURGXFWLRQ
7KH UDLO RSWLRQV WHVWHG DUH GHWDLOHG LQ WKLV FKDSWHU ,Q WRWDO

X 2SWLRQ

I+

([LVWLQJ QHWZRUN ZLWK QHZ VWDWLRQV LQFUHDVHG IUF

I+

X 2SWLRQ 2SWLRQ ZLWK DGGLWLRQ RI D QHZ OLQH WR 6KDQQRQ

X 2SWLRQ

I+

2SWLRQ ZLWK DGGLWLRQ RI QHZ OLQHV WR $GDUH 0XQJ
X 2SWLRQ 2SWLRQ ZLWK GXDO WUDFN HOHPHQWY WR LPSURYH MRXL

(DFK RI WKH RSWLRQV LV GHVFULEHG LQ PRUH GHWDLO LQ 6HFWLRQ Z I
$V RXWOLQHG DQ LWHUDWLYH DSSURDFK WR WKH RSWLRQ DVVHVVPH
VHOHFWLRQ RI UDLO LPSURYHPHQWY DQG WKHQ LQFUHDVLQJ WKH DFFHVVL
QHWZRUN ZLWK HDFK VXEVHTXHQW LWHUDWLRQ 7KLV ZDV WR KHOS XQGHU
GLIIHUHQW HOHPHQWY RI WKH SURSRVHG QHWZRUN HQKDQFHPHQWYV

, W VKRXOG EH QRWHG WKDW WKH IUHLJKW VHFWLRQ RI UDLO IURP $GDUH WF
DV RQO\ SDVVHQJHU VHUYLFHV DUH PRGHOOHG ZLWKLQ WKH 17$TV 5HILRC
LQIRUPDWLRQ RQ WKH 506 FDQ EH IRXQG LQ 6HFWLRQ RlI WKLV UHSRU
KWWSV 7Z7Z2Z ODWLRODOWUDOVSRUW LH SODQOLOJ DOG LOYHVWPHQW WUDC(
V\VWHP

S5DLO 7LPHWDEOLQJ

6LIJQLILFDQW ZRUN ZDV XQGHUWDNHQ DV SDUW Rl RSWLRQ GHYHORSPHQW \
QHHGHG WR HQDEOH DQ LQFUHDVH LQ WKH IUHTXHQF\ Rl VHUYLFHV DORQJ |
DQG DW HDFK VWDWLRQ SDUWLFXODUO\ ZLWK UHJDUG WR FDSDFLW\ DW
FRQVLGHUHG WKH DFKLHYDEOH MRXUQH\ WLPHV ZLWK DQG ZLWKRXW GXD
VWDWLRQV 7KH DVVHVVPHQW RI WKH RSWLRQV FRQFOXGHG WKDW

X ,W LV SRVVLEOH WR RSHUDWH VHUYLFHV DW RU PLQXWHV KHDGZD
RSWLRQV WRZDUGV (QQLV B6KDQQRQ $GDUH DQG OXQJUHW

X $GGLWLRQDO SDVVLQJ ORRSV ZRXOG EH UHTXLUHG RQ WKH URXWH WHF
RSHUDWH HLWKHU RU PLQXWH KHDGZD\ VHUYLFHYV ZKLOVW UHWDL(

X 2SHUDWLRQ RI VHUYLFHV WR ERWK 0XQJUHW DQG $GDUH XSRQ D VLQJ(
PLOXWH IUHTXHQF\ ZRXOG SODFH VLJQLILFDQW SUHVVXUH XSRQ 30DW

X 2SHUDWLRQ RI VHUYLFHV WR 0XQJUHW $GDUH ZRXOG HLWKHU UHTXLI
FXUYH RU LQYHVWPHQW LQ UHYHUVDO IDFLOLWLHY DW /LPHULFN &KH
SHOQDOWLHV

X 2SHUDWLRQ RI VHUYLFHV WR ERWK (QQLV DQG 6KDQQRQ $LUSRUW DW
XSRQ D VLQJOH WUDFN FRQILIJIXUDWLRQ ZRXOG UHTXLUH VLJQLILF
LQIUDVWUXFWXUH ZLWK PXOWLSOH SDVVLQJ ORRSV UHTXLUHG

ORUH GHWDLO RQ WKH WLPHWDEOLQJ ZRUN XQGHUWDNHQ FDQ EH IRXQG LQ
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5DLO $VVE &RVW %HQHI

2SWLRQ + ([LVWLQJ QHWZRUN ZLWK QHZ VWDWL

7KH ILUVW RSWLRQ LQFOXGHG RQO\ HQKDQFHPHQWY RQ WKH H[LVWLQJ UDL
&ROEHUW WR /LPHULFN -XQFWLRQ ZDV PRGHOOHG DV GXDO WUDFN ZLWK DC
WKH GUDIW VWUDWHJ\ 7KH RWKHU OLQHV (QQLV DQG %DOO\EURSK\ UHPDL
VWDWLRQ DW OR\URVYV ZLWK WKLY VWDWLRQ DOVR VHUYLQJ DV D SDVVLQJ

7KH ITUHTXHQF\ RI VHUYLFH ZDV PRGHOOHG DV HYHU\ PLOQXWHV WR (Q
%DOO\EURSK\ DQG /LPHULFN -XQFWLRQ )LJXUH VKRZV WKH UDLO QHWZR

JLIXUH 2 2SWLRQ 3URSRVHG 5DLO 1HWZRUN

2SWLRQ + 6KDQQRQ /LQH

2SWLRQ LQFOXGHG IXUWKHU PRUH H[WHQVLYH LPSURYHPHQWYV WR WKH
6KDQQRQ 5DLO OLQH DV ZHOO DV D QHZ VWDWLRQ DW 1HZSRUW 5RDG RQ \
VWDWLRQ ZLWK 3DUN DQG 5LGH VLWH LV LQFOXGHG DV SHU 2SWLRQ  7KH
%DOO\VEURSK\ DQG (QQLV LQ UHPDLQHG DV SHU 2SWLRQ ZLWK PLQXWHYV
$LUSRUW UHVXOWLQJ LQ D FRPELQHG IUHTXHQF\ RI PLQXWHV IURP &UDV
EHORZ VKRZV WKH 2SWLRQ UDLO QHWZRUN PRGHOOHG
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JLIXUH 2 2SWLRQ 3URSRVHG 5DLO 1HWZRUN

2SWLRQ + )XOO0 QHWZRUN ZLWK VLQJOH WUDFN

2SWLRQ LQFOXGHV WKH QHZ EUDQFK OLQHV WR 0XQJUHW DQG $GDUH LQ
GXDO WUDFN RQ WKH /LPHULFN &ROEHUW WR /LPHULFN -XQFWLRQ WUDFN V
OLQHV UHPDLQ DV VLQJOH WUDFN 7KRXJK WKH VLQJOH WUDFN RSWLRQ |
WUDFNLQJ MRXUQH\ WLPHV DUH VORZHU DQG WKH MRXUQH\ WLPH UHOLDEL
PLQXWH KHDGZD\ RQ WKH VLQJOH WUDFN OLQHV D QXPEHU RI SDVVLQJ OR
SDVVLQJ ORRS ORFDWLRQV DQG KRZ WKHVH ORFDWLRQV ZHUH JHQHUDWHC
FRQWDLQHG ZLWK $SSHQGL[ $

JLIXUH VKRZV WKH SURSRVHG UDLO QHWZRUN IRU 2SWLRQ
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JLIXUH 2 2SWLRQ 3URSRVHG 5DLO 1HWZRUN
7R *DOZD\

'XDO 7UDFN
OLQ +HD®ZD\ — 6 LQJOH 7UDFN
® ([LVWLQJ 6WDWLRQ

1HZ 6 WDWLR
6L[PLOHEULGJH ® Q

6KDQQRQ
JUHH
6KDQORGRQH %XQU W W\ OR\URVV

$LUS o
0LQ +HDGZD\ 6KDQQRQ &UDWORH &RUEDOO\ ;Eégagjgsm
(1)
S5LYHU 6KDQQRQ /| PHUL 3DUNZD\ '"XEOLQ

1HZSRIHKSRUW 5RDG

5RDG LHQDIK oLQ
+HDGZD\

RQ

% DOO\

\OH
7R /LPHULFN
-XQFWLRQ
OLQ +HDGZD\

.LOWHUDJK

0XQJU
0OLQ +HDGZD\

5DKH

SDWULFNVZHOO

$GDUH
0LQ +HDGZD\

2SWLRQ + )XO0 QHWZRUN ZLWK GXDO WUDFN

7KLYV RSWLRQ LV HIIHFWLYHO\ D 'R OD[LPXP VFHQDULR LQFOXGLQJ VLJQLIL
WKH QHWZRUN 7KH RSWLRQ LQFOXGHY DOO RI WKH SURSRVHG QHZ UDLO
LPSURYHPHQWY RQ H[LVWLQJ UDLO OLQHYV

,Q WKLV RSWLRQ DOO WKH UDLO OLQHV LQ WKH /60$ DUH GXDO WUDFNHG L«
(QQLV DQG %DOO\EURSK\ DQG WKH QHZ RU UHRSHQHG OLQHV WR 6KDQQRQ ¢
WUDFNLQJ UHVXOWYV LQ DSSUR[LPDWHO\ D MRXUQH\ WLPH VDYLQJ UHIO
SDVVLQJ ORRSV 5HPRYLQJ WKH UHTXLUHPHQW IRU SDVVLQJ ORRSV ZLOO D!
DOORZ IRU LQFUHDVHG IUHTXHQFLHV LI UHTXLUHG LQ WKH IXWXUH

7KHUH DUH DOVR QHZ UDLO VWDWLRQV RQ WKH H[LVWLQJ UDLO OLQH DW
OR\URVV

&RUEDOO\

3DUNZD\

%DOO\VLPRQ DQG

1HZSRUW 5RDG

~ ~ —~ =~ =

2Q WKH QHZ 6KDQQRQ UDLO EUDQFK OLQH WKHUH DUH VWDWLRQV DW
6KDQQRQ $LUSRUW

6KDQQRQ )UHH =RQH

6KDQQRQ 7RZQ DQG

&UDWORH

S Th Th TH
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7KH QHZ 0XQJUHW OLQH DOVR LQFOXGHY D VWDWLRQ DW '"RRUDGRVOH ZKLC
DW

f .LOWHUDJK
f S5DKHHQ DQG
f 3DWULFNVZHOO

JLIXUH VKRZV WKH SURSRVHG UDLO QHWZRUN PRGHOOHG LQ 2SWLRQ

JLIXUH 2 2SWLRQ 3URSRVHG 5DLO 1HWZRUN
7R *DOZD\

'XDO 7UDFN
OLQ +HD®ZD\ — 6 LQJOH 7UDFN
® ([LVWLQJ 6WDWLRQ

1HZ 6 WDWLR
6L[PLOHEULGJH ° Q

6KDQQROQ
JUHH |
9% X Q U DW W\ OR\URVV
6KDQQRGFRQH XQ

$LUS O
0LQ +HDGZD\ 6KDQQRQ &UDWORH &RUEDOO\ ;%égagj;sm
5LYHU 6KDQQRQ /L PHUL 3DUNZD\ "XEOLQ

1HZSRE’JWSRUW 5RDG
IHQDJK oLQ

SRDG " ,LpGzD\

RQ

% DOO\

\OH
7R /LPHULFEN

0XQJu .LOWHUDJK -XQFWLRQ
OLQ +HDGZD\ OLQ +HDGZD\
5DKH
SDWULFNVZHOO
$GDUH

0LQ +HDGZD\

2SWLRQ &RVWLQJ

$ FRVW HVWLPDWH ZDV UHTXLUHG IRU HDFK RI WKH RSWLRQV EHLQJ WHVW
RSWLRQV 7KLV VHFWLRQ SURYLGHV D EULHI VXPPDU\ RI KRZ WKH FRVWYV ZH
ZLWK IXUWKHU GHWDLO RQ WKH PHWKRGRORJ\ DQG DVVXPSWLRQV FDQ EH I

$ GHVNWRS VWXG\ ZDV FRPSOHWHG LQ RUGHU WR GHWHUPLQH WKH OLNHO\
UDLO LPSURYHPHQWY 7KLV LOYROYHG WKH XVH RI DHULDO PDSV KLVWRUL
DUHD 7KH FRVWVY HVWLPDWHY ZHUH GHYHORSHG RQO\ IRU WKH SXUSRVHV |
$ PRUH GHWDLOHG VWXG\ ZRXOG EH UHTXLUHG WR UHILQH WKH HVWLPD\
DSSuUDLVDO

$V LV VWDQGDUG SUDFWLFH D ULVN DOORZDQFH RI KDV EHHQ DSSOLHG
u3 1T YDOXH 7KLV LV WKH YDOXH WKDW ZLOO EH XVHG LQ WKH FRVW EHQH
DOVR SURGXFHG ZLWK ULVN DOORZDQFHV RI DQG DV ZHOO

$V ZHOO DV SURGXFLQJ WKH WRWDO FRVWV IRU HDFK RI WKH RSWLRQV \
LQGLYLGXDOO\ DOORZLQJ D FRPSDULVRQ RI FRVW DQG GHPDQG WR EH PDG

7KH IXOO FRVWLQJYV UHSRUW LV LQFOXGHG DV $SSHQGL[ % Rl WKLV UHSRL
SURFHVV RI FDOFXODWLQJ WKH FRVWY DQG WKH HOHPHQWY LQFOXGHG DQC

7KH HVWLPDWHG FRVWYV IRU HDFK RI WKH RSWLRQV DUH RXWOLQH LQ 7DEO|



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

7TDEOH 2 &RVW HVWLPDWHYV E\ 2SWLRQ

%DVH &RVWV SOXV &
5LVN $OORZDQFH $q &DSLWDO &RVW ¥
YHHV % %1

2SWLRQ

2SWLRQ oLG 3 =

2SWLRQ oLG 3 2

2SWLRQ oLG 3 2

-~
Py
N
w
I+

2SWLRQ oLG 3

I+

2SWLRQ 6XPPDU\

7TDEOH RQ WKH IROORZLQJ SDJH SURYLGHV D VXPPDU\ RI WKH LQIUDVWUX
HDFK RSWLRQ PRGHOOHG



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

7TDEOH 2 5DLO 2SWLRQV 2  QFOXGHG ,PSURYHPHQWYV

([LVWLQJ .QWHUFLW\ /LF . . .
JLPHULEN &ROEHUW  pL XPO 'XDO 'XDO 'XDO

([LVWLQJ 6 XEXUEDQ /LPI 6LQJ 6LQJ; 6LQJ 'XDO

(QQLV

6LQJOH RU 'xléﬁé\/@grg%NGXEXUEDQ eut . 6LQJ 6LQJ 'XDO
1HZ 6SXU 6XEXUEDQ /LP _ _ | .
WR $GDUH ’ ’ BLGI| xiDe

1HZ 6SXU 6XEXUEDQ [/LP

WR 0XQJUHW ; ; 6LQJ| XDO

'LWK ZLWKRAWZFM@Q¥H/LPHULFN &ROEF 1 $ | 1$ | :LWK :LWK
%DOO\VLPRQ 9 9 9 9
3DUNZD\ ; ; 9 9
1HZ 6WDWLRQ%RUEDOO\ ? ; 9 9
([LVWLQJ OLRFR\URVYV 9 9 9 9
&UDWORH ; 9 9 9
1HZSRUW 5RDG ; 9 9 9
% XQUDWW\ ; 9 9 9
6KDQQRQ ; 9 9 9
6KDQQRQ JUHH =RQH ,QG ; 9 9 9
6KDQQRQ $LUSRUW ; 9 9 9
1HZ 6WDWLRQWRRUDGR\OH ; ; 9 9
1HZ /LQH 0XQJUHW : ; 9 9
.LOWHUDJK ; ; 9 9
5DKHHQ ; ; 9 9
3DWULFNVZHOO ; ; 9 9
$GDUH ; ; 9 9



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

ORGHOOLQJ DQG /DQG 8VH $VVXPSWLROQ\
,QWURGXFWLRQ

7KLY FKDSWHU SURYLGHV D VXPPDU\ RI WKH DVVXPSWLRQV XQGHUSLQQLQJ
WR EH WHVWHG ,W DOVR LQFOXGHY GHWDLO RI WKH ODQG XVH DVVXPSWLR

7KH PRGHOOLQJ ZRUN ZDV FRPSOHWHG XVLQJ WKH XSGDWHG 17$% OLG :HVW
7KLY PRGHO KDV D EDVH \HDU DQG LPSURYHG FDOLEUDWLRQ FRPSDUH(
, W VKRXOG EH QRWHG WKDW WKH LQLWLDO GUDIW /60%$76 ZDV WHVWHG X\
FRPSOHWHG SULRU WR WKH UHOHDVH RI YHUVLRQ +RZHYHU WKH ILQDO V
DQG D VXPPDU\ RI WKH GLITHUHQFH EHWZHHQ WKH PRGHO YHUVLRQ VFDQ E
PRGHOOLQJ UHSRUW

ORGHO )RUHFDVW <HDUYV

7ZR IRUHFDVW \HDUV KDYH EHHQ PRGHOOHG IRU WKH PHGLXP DQG ORQJ WH
WKH RULJLQDO GUDIW VWUDWHJ\ PRGHOOHG RQH IRUHFDVW \HDU +RZHYHL
WKH DVVHVVPHQW RI WKH UDLO RSWLRQV LQ UHVSRQVH WR SRLQWYV UDL
GLVWULEXWLRQ RI DGGLWLRQDO SRSXODWLRQ ZLWKLQ WKH FDWFKPHQW RI
PRGHOOHG \HDUV DUH

'R OLQLPXP ORGHO

6LQFH WKH SURSRVHG UDLO LPSURYHPHQWY DUH H[SHFWHG WR EXLOG RQ
/60$76 LW LV LPSRUWDQW WKDW WKH 'R OLQLPXP UHIOHFWY WKLV 7KLV PH
UDLO HQKDQFHPHQWY FDQ EH LVRODWHG IRU DVVHVVPHQW +HQFH WKH 'R
LV WKH GUDIW /60%$76 VWUDWHJ\ UXQ XSGDWHG IRU WKH 9 PRGHO

/IDQG 8VH $VVXPSWLRQV

7KH ODQG XVH IRU IRUHFDVW \HDU LV WKH VDPH DV WKH ODQG XVH WK
PRGHOOLQJ ZRUN 7KH 30DQQLQJ 'DWDVKHHW IRU WKH /60%$76 ZDV SURG X
ZLWK /LPHULFN &LW\ DQG &RXQW\ &RXQFLO /&&& DQG &ODUH &RXQW\ &RXC
WKH 1DWLRQDO 30DQQLQJ )UDPHZRUN DQG 5HIJLRQDO 6SDWLDO DQG (FRQI
/160$%

7KH 30DQQLQJ 'DWDVKHHW LQFOXGHV SULPDULO\ LQFOXGHY FKDQJHV WR S
7KH DQG WRWDOV DQG JURZWK IRU WKHVH GHPRJUDSKLFV DUH VKR

7TDEOH 2 /IDQG XVH $VVXPSWLRQ 6XPPDU\

3RSXODWLRQ
(PSOR\PHQW

(GXFDWLRQ

7KH DEVROXWH JURZWK LQ SRSXODWLRQ E\ 6PDOO $UHD LV PDSSHG LQ )l
SRSXODWLRQ DUH IRUHFDVW IRU WKH SURSRVHG 6RXWK &ODUH (FRQRPLI
OR\URVVY DPRQJVW RWKHUYV



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

JLIXUH 2 3BRSXODWLRQ *URZWK WR

,Q WHUPV RI HPSOR\PHQW JURZWK WKH DUHDV ZLWK WKH KLJKHVW OHYH
LQFOXGH %DOOLQDFXUUD ZKLFK LQFOXGHV /LPHULFN 'RENODQGV WKH &L
SURSRVHG 6RXWK &O0DUH (FRQRPLF 6'= )LJXUH VKRZVY WKH DUHDV RI HP



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

JLIXUH 2 -RE *URZWK WR

7KH ILQDO HOHPHQW Rl WKH ODQG XVH LQFOXGHG LQ WKH 30DQQLQJ 'DWDV
DQG MREV JURZWK WKH HGXFDWLRQ JURZWK LV IRFXVHG DURXQG WKH /LPH
SRSXODWLRQ LQFUHDVH VXFK DV 0XQJUHW DQG WKH SURSRVHG 6RXWK &OLC
WKH ORFDWLRQ RI HGXFDWLRQ JURZWK



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HCO\

JLIXUH 2 (GXFDWLRQ *URZWK WR
ORUH GHWDLOV RI WKH ODQG XVH DVVXPSWLRQV IRU DUH LQFOXGHG L«
UHSRUW

/IDQG 8VH $VVXPSWLRQV

SBRSXODWLRQ (PSOR\PHQW (GXFDWLRQ *URZWK

7KHUH LV FXUUHQWO\ QR DJUHHG JURZWK SODQ IRU D IRUHFDVW \HDU )
DVVXPHG WKDW JURZWK ZLWKLQ WKH /60$ SRSXODWLRQ ZRXOG FRQWLQXH
DVVXPHG EHWZHHQ (PSOR\PHQW DQG (GXFDWLRQ ODQG XVHV ZHUH
DQQXP VDPH UDWH DV DVVXPHG EHWZHHQ 7TDEOH VXPPDULVHV WKF
DVVXPHG JURZ IURP

7TDEOH 2 /IDQG XVH $VVXPSWLRQ 6XPPDU\

. 3HU .

3RSXODWLRQ
(PSOR\PHQW
(GXFDWLRQ

7KH PDMRULW\ RI WKH SRSXODWLRQ JURZWK ZDV WKHQ GLVWULEXWHG ZLW
SURSRVHG UDLO VWDWLRQV 3RSXODWLRQ IRU HDFK VWDWLRQ ZDV WKHQ
JUHHQILHOG EURZQILHOG VLWHV H[LVWLQJ SRSXODWLRQ GLVWULEXWLRQ
7KH SURSRUWLRQ Rl JURZWK LQFOXGHG ZLWKLQ HDFK VWDWLRQYfV FDWFK
VKRZQ LQ 7DEOH



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJI\
5DLO $VVE &RVW %HQHI

$ SURSRUWLRQ RI WKH JURZWK ZDV GLVWULEXWHG WR (QQLV DQG &ODUHFD
ZLOO EHQHILW VLJQLILFDQWO\ IURP WKH LPSURYHG UDLO QHWZRUN DQG FR
Rl WKH QHWZRUN 6KDQQRQ $LUSRUW )JUHH =RQH DV QRQ UHVLGHQWLDO
(GXFDWLRQ DQG HPSOR\PHQW ZHUH GLVWULEXWHG DV SHU WKH SODQQL

7KLV H[HUFLVH ZDV FRPSOHWHG IRU WKH VROH SXUSRVH RI WKLV PRGHOOL
IRUHFDVW ODQG XVH ZDV RULHQWDWHG DURXQG UDLO 6KRXOG IXUWKHU P/
EH XQGHUWDNHQ WKHVH DVVXPSWLRQV VKRXOG UHYLHZHG LQ OLQH ZLWK L

7TDEOH /IDQG XVH 2 DGGLWLRQDO SRSXODWLRQ ZLWKLQ NP RI VWDWLF

'LVWULEXWLRQ RI *URZWK SURSRUW BBUSSZODW

&ROEHUW

3DUNZD\
&RUEDOO\
OR\URVYV

&UDWORH
%XQUDWW\
6KDQQRQ 7RZQ
BKDQQRQ JUHH]RQH
BKDQQRQ $LUSRUW
6L[PLOHEULGJH
(QQLV
&ODUHFDVWOH
%DOO\VLPRQ
7LSHUDU\ 7RZQ
'RRUDGR\OH
OXQJUHW 9LOODJH
.LOWHUDJK
5DKHHQ
3DWULFNVZHOO
$GDUH
5SHPDLQGHU /60$ DV SHU "'LVWULEXWLRQ
7RWDO

7KH JURZWK DURXQG VWDWLRQV LV DOVR GHSLFWHG LQ WKH PDS LQ )LJXLU
DURXQG /LPHULFN &ROEHUW VWDWLRQ LQ WKH &LW\ &HQWUH $V WKH RULJ
DQ\ SRSXODWLRQ OLYLQJ FORVH WR WKH VWDWLRQ ZRXOG EHQHILW IURP
GHVWLQDWLRQV DQG LPSURYHG IUHTXHQF\ RI VHUYLFH RQ H[LVWLQJ UDLO

(QQLV DQG 6KDQQRQ 7RZQ DV WKH WZR RWKHU PDLQ FHQWUHYV KDYH WKH Q}
E\ WKH VWDWLRQV ZLWKLQ WKH /LPHULFN VXEXUEDQ DUHD RQ WKH UDLO Ol
&RUEDOO\ DQG OR\URVV 7KH UHPDLQGHU LV GLVWULEXWHG EHWZHHQ WKH
JURZWK DVVXPHG LQ WKH PRUH UXUDO VWDWLRQV



ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

JLIXUH 2 /IDQG 8VH $VVXPSWLRQV 2 *URZWK DURXQG UDLO VWDWLRQV



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

6SHFLDO =RQHV

*URZWK IRU pVSHFLDOY JRQHV ZLWKLQ WKH PRGHO 6KDQQRQ $LUSRUW DQG |
WKH 17%$YV 1DWLRQDO 'HPDQG )RUHFDVWLQJ ORGHO 7KLV SHU DQQXP JURZW
FRQWLQXH XS WR 7KLV UHVXOWY LQ D DQG SHU DQQXP JURZWK U
UHVSHFWLYHO\



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVWHILW $¢

ORGHO 5HVXOWYV

 QWURGXFWLRQ

7KLV FKDSWHU RXWOLQHVY WKH PRGHOOLQJ UHVXOWYV IURP DOO RI WKH RSWL
7KLV LQFOXGHYVY WKH IROORZLQJ PHWULFYV

X OD[ 9ROXPHLIKHVW KRXUO\ SDVVHQJHU GHPDQG DORQJ LQGLYLGXDO OL(

x 3URSRVHG VHUYLFH "MOS5BBHIRBRVHG VHUYLFH FDSDFLW\ LI GHILQHG DV
WKH VSDUH FDSDFLW\ EHLQJ WKH SURSRVHG VHUYLFH FDSDFLW\ OHVV W

x /LQH IORZ\RXUO\ 3DVVHQJHU 'HPDQG DFURVY DOO VHFWLRQV RI WKH QHYV
X 6WDWLRQ 'HPARDA GLQJV DQG $OLIJKWLQJIJV DW LQGLYLGXDO VWDWLRQV

7KH UHVXOWY LQFOXGHG LQ WKLV VHFWLRQ DUH IRU WKH $0 SHDN KRXU DQG |
WRWDOV DOVR UHIOHFW DQ KRXUO\ FDSDFLW\ + L H WKH QHZ VHUYLFHV KDY
VHUYLFH LV PXOWLSOLHG E\ WKUHH WUDLQV SHU KRXU 7KH FDSDFLW\ RI WKF
IRU ERWK VHDWHG DQG FUXVK FDSDFLW\ IRU GLITHUHQW 37 VHUYLFH W\SHV

2SWLRQ S5HVXOWYV

2SWLRQ LV SULPDULO\ WKH H[LVWLQJ UDLO QHWZRUN DQG VHUYLFHV ZLW|
OR\URVV VHUYLQJ WKH (QQLY OLQH DQG %DOO\WLPRQ RQ WKH %DOO\EURSK\
LV DOVR DVVXPHG WR EH GXDO WUDFNHG ZLWK VLQJOH WUDFN UHWDLQHG RQ

2SWLRQ OD[ 9ROXPH &DSDFLW\

7KH PD[LPXP SDVVHQJHU YROXPHY DORQJ HDFK RI WKH H[LVWLQJ OLQHV LV V

UHVSHFWLYHO\ $V VKRZQ LQ WKH PD[LPXP YROXPH DFURVY DOO VHUY
E\ WKH /LPHULFN -XQFWLRQ OLQH $00 VHUYLFHVY RSHUDWH ZLWK VLJQLILFDQ
VHDWHG RU SURSRVHG VHUYLFH FDSDFLW\ LQ

%\ GHPDQG RQ DOO OLQHV KDV LQFUHDVHG VLJQLILFDQWO\ SDUWLFXOD
VHUYLFH $00 OLQHV QHDUO\ UHDFK RU H[FHHG WKH VHDWHG FDSDFLW\ ZLWK
VHUYLFH FDSDFLW\ 7KH IXOO ERDUGLQJV DQG DOLJKWLQJ JUDSKV IRU HDFK \
OLQH LQ HDFK GLUHFWLRQ FDQ EH IRXQG ZLWK $SSHQGLJ[ &



/ILPHULFN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ =+
5DLO $VVF &RVW %HQHI

JLIXUH 2 2SWLRQ 2 $0 3HDN OD[ 9ROXPH 6SDUH &DSDFLW\
&
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/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

2SWLRQ /LQH )ORZYV

/LQH IORZ PDSV VKRZLQJ WKH $0 SHDN SDVVHQJHUV YROXPHV FURVV WKH QH
DQG UHVSHFWLYHO\ ,Q WKH EXVLHVW VHFWLRQ RI WKH QHWZRUN

ZLWK SDVVHQJHU YROXPHV RI 7KH EXVLHVW VHFWLRQ RI WKH (QQLV OLQH
SDVVHQJHUV

, Q SDVVHQJHUV IORZV KDYH LQFUHDVHG VXEVWDQWLDOO\ DFURVV WKH
SDVVHQJHUV QXPEHUV UHDFKLQJ 7TKRXJK WKHUH LV D OHVV RI DQ LQFUHD
PD[LPXP YROXPHV DFURVV WKH QHWZRUN LV VWLOO EHWZHHQ %DOO\VLPRQ D

JLIXUH 2SWLRQ 2 /ILQH )ORZV



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

JLIXUH 2SWLRQ 2 /ILQH )ORZV

2SWLRQ 6WDWLRQ 3HUIRUPDQFH

7TDEOH RXWOLQHV WKH ERDUGLQJY DQG DOLJKWLQJV IRU HDFK VWDWLRQ IR
VHUYLFH OLQHYV ZKHUH WKH VWDWLRQ LV VHUYHG E\ PRUH WKDQ RQH VHUYLEF
/ILQH LQ LV 6L[PLOHEULGJH IROORZHG E\ (QQLV ZKLFK KDV WKH KLIJKHVW E

$ORQJ WKH %DOO\EURSK\ /LQH &DVWOHFRQQHOO KDV WKH KLIKHVW ERDUGLQ.
DW %LUGKLOO 1HQDJK 5RVFUHD /LPHULFN -XQFWLRQ LV WKH EXVLHVW VWI
QRWHG WKDW WKHVH %RDUGLQJYV RQO\ LQFOXGH WKH /LPHULFN -XQFWLRQ WF



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

7TDEOH 2 6WDWLRQ $0 %YRDUGLQJV $OLIJKWLQJIV

, T T
v sEy e e e e szl

—)

[—

vVv]e o1 66
vv]e o E -So 76 ﬁ ino 6
N AZulo E] P 00 o} ioi i0
DICE}e.- o} i 1 ifi
00C E}%ZC | 06 o} of
Z}e E 00 0 01 0
v >~ OJMPZIi}E Vv io i 70 [
00C E}%ZCe™ by 30 i6 66 76
]E& Z]oo 0l i of} o}
*§0 }vv oo 66 fi 00 0
>lu E] | :pv §1PMu E] | :pv S]}v  jo61 Ti (KeXo) iii
00C E}%ZCIl :puv 8pl@eJulv il .

o
o

00 }o &S fi i

=t
—_
—
o

2SWLRQ S5HVXOWYV

2SWLRQ LV DV SHU 2SWLRQ ZLWK WKH DGGLWLRQ RI D QHZ UDLO OLQH WR
DGGLWLRQDO VWDWLRQV DW 1HZSRUW 5RDG RQ WKH %DOO\EURSK\ OLQH D
EUDQFKHV RIl WKH (QQLV OLQH

2SWLRQ OD[ 9ROXPH &DSDFLW\

YLIXUH DQG )LIXUH VKRZ WKH PD[LPXP SDVVHQJHUV YROXPHV DORQJ HD
DQG UHVSHFWLYHO\ 7KH JUDSKV DOVR RXWOLQH WKH VSDUH FDSDFLW\ F
OHVV WKDQ PD[LPXP YROXPH 7KH IXO0O ERDUGLQJV DQG DOLJKWLQJ JUDSK
GHPDQG FDQ EH IRXQG LQ $SSHQGL[ & RI WKLV UHSRUW

,Q WKH %DOO\EURSK\ OLQH LV H[SHFWHG WR KDYH WKH KLJKHVW QXPE}
JLPHULEN -XQFWLRQ OLQH %\ WKH (QQLV OLQH LV H[SHFWHG WR KDYH V
6KDQQRQ UHIOHFWLQJ WKH LQFUHDVH LQ SRSXODWLRQ JURZWK DORQJ WKH V]
LV H[SHFWHG WR EH FORVHVW WR SURSRVHG VHUYLFH FDSDFLW\ E\ DOW
IRU WKLV OLQH

,Q WKH (QQLV OLQH UHDFKHV VHDWHG FDSDFLW\ VKRZQ LQ WKH JUDSKV L
WR VHDWHG FDSDFLW\ IRU WKH UHPDLQGHU RI WKH MRXUQH\ WR /LPHULFN
FRQVLGHUDEOH VSDUH FDSDFLW\ )RU WKH 6KDQQRQ OLQH VHDWHG FDSDFL
PD[LPXP SDVVHQJHU YROXPH LV PRGHOOHG DW &UDWORH 7KH OLQH WR /LPl}
FDSDFLW\ DW DQ\ SRLQW



/JLPHULEN + 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\

5DLO $VVFE &RVW %HQHI

JLIXUH 2 2SWLRQ 2 $0 3HDN OD[ 9ROXPH 6SDUH &DSDFLW\
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/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

2SWLRQ /LQH )ORZYV

6KRZ WKH OLQH IORZV IRU DQG IRU 2SWLRQ Q WKH EXVLHVW V
%DOO\WVLPRQ DQG &ROEHUW DIWHU WKH /LPHULFN -XQFWLRQ DQG %DOO\EUR
IURP &UDWORH WR OR\URVV ZKHUH DJDLQ WKH 6KDQQRQ DQG (QQLV OLQHV P

%\ WKHUH LV D VXEVWDQWLDO LQFUHDVH LQ YROXPHV RQ WKH (QQLV DQC
SRSXODWLRQ JURZWK DORQJ WKH OLQH LQ WKH LQWHULP SHULRG DV ZHOO
DWWUDFWLYHQHVYV DQG FRPSHWLWLYHQHVV RI WKH UDLO VHUYLFHV 7KLV
-XQFWLRQ OLQHV ZKHUH OHVV SRSXODWLRQ JURZWK KDV EHHQ DVVXPHG

JLIXUH 2SWLRQ 2 /ILQH )ORZV



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO §VPH &RVW %HQHI

JLIXUH 2 2SWLRQ 2 /ILQH )ORZV

2SWLRQ O6WDWLRQ 3HUIRUPDQFH

7DEOH RXWOLQHG WKH ERDUGLQJY DQG DOLJKWLQJV IRU HDFK VWDWLRQ |
ZKHUH VHUYHG E\ PRUH WKDQ RQH VHUYLFH 7KLV ERDUGLQJVY DQG DOLJKWLQ
DQG QRW LOQWHUFLW\ RU UHJLRQDO URXWHYV

2Q WKH (QQLV OLQH WKH EXVLHVW VWDWLRQ LV (QQLV LQ ERWK w
ERDUGLQJV EHWZHHQ WKH WZR IRUHFDVW \HDUV 2Q WKH 6KDQQRQ OLQH 6K
GHPDQG 7KH KLJKHVW GHPDQG IRU DOLJKWLQJ DFURVV WKH FRPELQHG OLQH

2Q WKH %DOO\EURSK\ OLQH WKHUH LV VLPLODU OHYHOV RI ERDUGLQJYV DW 5R
DW RWKHU VWDWLRQVY DORQJ WKH OLQH $OLJKWLQJV DUH KLIJKHVW DW %DO(
WKH /LPHULFN -XQFWLRQ OLQH WKH -XQFWLRQ VWDWLRQ LV WKH EXVLHVW
'HPDQG DW %DOO\WLPRQ VHUYHG E\ ERWK WKH %DOO\EURSK\ DQG /LPHULFN
DOVR VHUYHG E\ %XV ZKLFK SURYLGHVY FRQQHFWLRQ GLUHFWO\ WR WKH FLW\



/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

7TDEOH 2 6WDWLRQ $0 %YRDUGLQJV $OLIJKWLQJIV
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2SWLRQ S5HVXOWYV

2SWLRQ LV DV SHU 2SWLRQ ZLWK DGGLWLRQDO OLQHV WR $GDUH DQG 0XQJ
RQ WKH (QQLV 6KDQQRQ OLQH DW &RUEDOO\ 3DUNZD\ $00 OLQHV EDU /LP
WUDFN

2SWLRQ OD[ 9ROXPH

JLIXUHD QG )LIXUH VKRZ WKH O0D[ 9ROXPH UHVXOWYV IRU 2SWLRQ DORQJ Z

UHVSHFWLYHO\ 7KH UHVXOWV VKRZ WKH /LPHULFN -XQFWLRQ VH
YDU\LQJ VOLJKWO\ IURP 2SWLRQ Q WKH 6KDQQRQ DQG $GDUH OLQHV |
RWKHU ZKLOH WKH OXQJUHW /LQH KDV YHU\ ORZ SDVVHQJHU QXPEHUV 7KLV
UHODWLYH WR EXV VHUYLFHV WR 'RRUDGR\OH O0XQJUHW ZKLFK VHUYH WKH Fl1
FDSDFLW\ E\ DV VKRZQ LQ WKH JUDSKV ZLWKLQ $SSHQGL][ &

%\ WKH GHPDQG RQ DOO OLQHV KDV LQFUHDVHG VLJQLILFDQWO\ DV D UHV
RQ WKH 0XQJUHW OLQH LV VWLOO OLPLWHG ZLWK WKLV VHUYLFH VWLOO RSF
%DOO\EURSK\ OLQH DUH ERWK DERYH VHDWHG FDSDFLW\ ZLWK WKH %DOO\EUF
7KRXJK GHPDQG LV VLIJQLILFDQWO\ KLJKHU WKDQ WKH UHPDLQLQJ OLQHV
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/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

2SWLRQ /LQH )ORZYV

YLIXUH DQG )LIXUH VKRZ WKH OLQH IORZV IRU 2SWLRQ IRU U
WKH QHWZRUN LQ LV EHWZHHQ %DOO\VLPRQ DQG &ROEHUW DIWHU WKH /L
IROORZHG E\ WKH VHFWLRQ Rl WUDFN EHWZHHQ OR\URVV DQG &UDWORH DJDL
Y)LIXUH 2 2SWLRQ /LQH )ORZV

7KH OLQH IORZV VKRZ D VLJQLILFDQW LQFUHDVH DFURVV WKH QHWZRUN D
IORZV DORQJ WKH (QQLV 6KDQQRQ OLQH LQFUHDVH WKH PRVW IURP UHDFI
&UDWORH OR\URVYV

/LQH IORZV DORQJ WKH $GDUH OLQH LQFUHDVH IURP LQ W R EHWZHH
LQFUHDVH 'HPDQG RXWERXQG RQ WKH 0XQJUHW OLQHV LQFUHDVH LQ W R

EXW DUH VWLOO TXLWH ORZ
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JLIXUH 2 2SWLRQ /ILQH )ORZV

2SWLRQ O6WDWLRQ 3HUIRUPDQFH

7DEOH RXWOLQHV WKH ERDUGLQJVY DQG DOLJKWLQJV IRU HDFK VWDWLRQ |
ZKHUH VHUYHG E\ PRUH WKDQ RQH VHUYLFH 2Q WKH (QQLV OLQH WKH EXVLH
WKRXJK WKHUH LV D VLIQLILFDQW LQFUHDVH LQ ERDUGLQJY EHWZHHQ WKH W
7TRZQ DQG %XQUDWW\ KDYH WKH KLJKHVW GHPDQG 7KH KLJKHVW GHPDQG I
H[FOXGLQJ &ROEHUW LV 3DUNZD\

2Q WKH %DOO\EURSK\ OLQH WKHUH LV VLPLODU OHYHOV RI ERDUGLQJV DW
ORZHU GHPDQG DW RWKHU VWDWLRQV DORQJ WKH OLQH $OLIJKWLQJV DUH |
1HZSRUW 5RDG 2Q WKH /LPHULFN -XQFWLRQ OLQH WKH -XQFWLRQ VWDWLRQ

LQ WHUPV RI ERDUGLQJYVY 'HPDQG DW %DOO\WLPRQ VHUYHG E\ ERWK
OLQH LV ORZ LQ WKRXJK LQFUHDVHV E\

&RPSDUHG WR 2SWLRQ DOLJKWLQJV DW &ROEHUW LQ DUH ORZHU OLNH
VWDWLRQV FORVH WR WKH FLW\ %RWK ERDUGLQJVY DQG DOLJKWLQJVY DUH ER'
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7TDEOH 2 6WDWLRQ $0 %YRDUGLQJV $OLIJKWLQJIV
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2SWLRQ S5HVXOWYV

2SWLRQ ZKLFK LV WKH GXDO WUDFN YHUVLRQ RI WKH IXO0 QHWZRUN WKD
MRXUQH\ WLPHY DORQJ HDFK RI WKH OLQHYV

2SWLRQ OD[ 9ROXPH

7KH PD[LPXP SDVVHQJHU YROXPHV IRU HDFK RI WKH UDLO OLQHV IRU 2SWLR(
DQG )LIXUH UHVSHFWLYHO\ $V D UHVXOW RI WKH GHFUHDVHG MRXUQF
OLQH DUH KLJKHU WKDQ 2SWLRQ IRU DQG KLJKHU RU VLPLODU IRU

1R VHUYLFHVY UHDFK VHDWHG FDSDFLW\ LQ DV VKRZQ LQ WKH ERDUGLQJ
ERWK WKH (QQLV DQG %DOO\EURSK\ OLQHVY DUH RYHU VHDWHG FDSDFLV
VHDWHG FDSDFLW\ LQ 1R OLQHY UHDFK SURSRVHG VHUYLFH FDSDFLW\ E\

VKRZQ LQ )LJXUH 7KH %DOO\EURSK\ DQG (QQLV /LQHV HDFK DQG
UHVSHFWLYHO\
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/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RVW %HQHI

2SWLRQ /LQH )ORZYV

JLIXUH DQG )LIXUH VKRZ WKH OLQH IORZV JUDSKLFDOO\ IRU U
WKH IORZV DFURVV WKH QHWZRUN DUH JHQHUDOO\ QRWDEO\ KLIKHU WKDQ 2S!

,Q DV EHIRUH WKH KLJKHVW IORZV RQ WKH QHWZRUN LV DJDLQ EHWZHHQ
WKH /LPHULFN -XQFWLRQ %DOO\EURSK\ OLQHV PHUJH ,Q WKH KLIKHVW
&UDWORH DQG OR\URVV DW DIWHU WKH 6KDQQRQ DQG (QQLV OLQHV PHUJ

JLIXUH 2 2SWLRQ /ILQH )ORZV
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JLIXUH 2 2SWLRQ /ILQH )ORZV

2SWLRQ O6WDWLRQ 3HUIRUPDQFH

7DEOH RXWOLQHV WKH ERDUGLQJVY DQG DOLJKWLQJV IRU HDFK VWDWLRQ |
ZKHUH VHUYHG E\ PRUH WKDQ RQH VHUYLFH &RPSDUHG WR 2SWLRQ WKH RY
KLIKHU LQ WKRXJK WKH LQFUHDVHY DUH PRUH PDUJLQDOO\ E\ TKLV .
MRXUQH\ WLPHV KDV OHVV RI DQ LPSDFW RYHU WLPHVY DV FRPSHWLQJ EXV D!
WKH JURZWK LQ FRQJHVWLRQ XS WR
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/JLPHULFN *+ 6KDQQRQ OHWURSROLWDQ $UHD 7UDQVSRUW 6WUDWHJ\ +
5DLO $VVF &RW %HQHIL\

&RVW %HQHILW $QDO\VLYV

2YHUYLHZ

7R IXUWKHU DVVHVV WKH SHUIRUPDQFH Rl HDFK Rl WKH RSWLRQV WHVWHG L
RSWLRQ

OHWKRGRORJ\
7UDQVSRUW 8VHU %HQHILWY $SSUDLVDO

7KH FRVW EHQHILW PRGXOH RI WKH 0:50 PRGHOOLQJ VXLWH ZDV XVHG WR F
PRGXOH PDNHV XVH Rl WKH 7UDQVSRUW 8VHU %HQHILW $SSUDLVDO 78%%$ SUF
DULVLQJ IURP WKH VFKHPH )RU WKH /60$76 UDLO RSWLRQV 78%%$ Y ZDV X\

7KH 78%$%$ SURJUDP KDV EHHQ XVHG WR HVWLPDWH WUDQVSRUW XVHU EHQHIL
DVVHVVPHQW FRPSDUHV WKH 3'R OLQLPXP" VFHQDULR L H QRW WR SURJUHV\
VWUDWHJI\ ZLWK D 3'R 6RPHWKLQJ" VFHQDULR L H HDFK UDLO RSWLRQ DQG
VFKHPH LQ WHUPV RI

x (UDQVSRUW XVHU WLPH LPSDFWYV

x 9HKLFOH RSHUDWLQJ FRVW LPSDFWYV

x TUDQVSRUW SURYLGHU UHYHQXH LPSDFWV DQG

x ,PSDFWV UHODWHG WR HPLVVLRQV JUHHQKRXVH JDVHV

78%% LV WKH pEHVW SUDFWLFHY VRIWZDUH XVHG LQ WUDQVSRUW VFKHPH DSE¢
GHYHORSHG VSHFLILFDOO\ IRU WKH SXUSRVH RI FRVW EHQHILW DQDO\VLV DQ

,QSXWV IURP WKH 7UDQVSRUW ORGHOV

7R FDOFXODWH WKH FKDQJHVY LQ WUDYHO FRVWY DV D UHVXOW Rl WKH LPSOHI
WUDYHO GHPDQG DQG FRVW VNLPV DUH HIWUDFWHG IURP WKH 'R OLQLPXP DQC
PRGHO UXQV 7KH GHPDQG IRU WUDYHO LV VSOLW LQWR MRXUQH\ SXUSRVHV
WLPH 7KH WUDYHO FRVWY DUH DOVR VSOLW LQWR WKH DSSURSULDWH VXE
UHTXLUHPHQW RI DSSUDLVDO JXLGDQFH

JRU WKH SXUSRVHV RI WKLY DVVHVVPHQW LW LV DVVXPHG WKDW HDFK UDLO

RQzZDUGY DQG EHQHILWY WKHUHIRUH DUH DVVXPHG WR VWDUW DFFUXLQ
LPSURYHPHQW FRXOG EH RSHUDWLRQDO SULRU WR WKLV ODWULFHYV KDYH Et
+ 2SHQLQJ <HDU DQG \HDU + 'HVLJQ <HDU FRPSDULQJ WKH FKDQJH
WUDQVSRUW QHWZRUN EHWZHHQ WKH FDVH ZLWK DQG ZLWKRXW WKH SURSRYV

JLIXUH SURYLGHV D JUDSKLFDO UHSUHVHQWDWLRQ RI WKH HFRQRPLF DSSI
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JLIXUH 2 78%% SURFHVYVY GLDJUDP

6WDQGDUG HFRQRPLF SDUDPHWHUYV
6WDQGDUG WUDQVSRUW DSSUDLVDO SDUDPHWHUV LQ ,UHODQG DUH DYDLODE

x 'HSDUWPHQW RI 3XEOLF ([SHQGLWXUH DQG 5HIRUP p3XEOLF 6SHQGLQJ &

x 'HSDUWPHQW RI 7UDQVSRUW p*XLGHOLQHV RQ D &RPPRQ $SSUDLVDO )L
SURJUDPPHVY $SSHQGL][ $SSOLFDWLRQ 5XOHV IRU &RVW %HQHILV

x 15% HMBURMHFW $SSUDLVDO *XLGHOLQHVY 8QLW IDWLRQDO 3|

$00 JHQHUDO WUDQVSRUW DSSUDLVDO SDUDPHWHUYV DUH WDNHQ IURP WKH D
DQG YHKLFOH RFFXSDQF\ UDWHYV ZHUH GHULYHG IURP WKH 17$YV 1DWLRQDO -

7KH RWKHU PDLQ LQSXW DVVXPSWLRQV WR WKH DVVHVVPHQW DUH DV IROORZ

x $ SULFH EDVH \HDU DQG SUHVHQW YDOXH \HDU RI
x $ RSHQLQJ \HDU RI DQG GHVLJQ \HDU RI

x $ VWDQGDUG DSSUDLVDO SHULRG RI \HDUV

x BHVLGXDO YDOXH SHULRG RI D IXUWKHU \HDUV

x $ GLVFRXQW UDWH RI IRU WKH ILUVW \HDUV DQG WKHUHDIWHU DV
x 6KDGRZ SULFLQJ KDV EHHQ LQFOXGHG LQ OLQH ZLWK WKH '3(5 p3XEOLF
SXEOLF IXQGV RI DQG D VKDGRZ SULFH RI ODERXU RI

x $00 RXWSXWV DUH SUHVHQWHG LQ PDUNHW SULFHV DQG

x $QQXDOLVDWLRQ IDFWRUV KDYH EHHQ GHYHORSHG IURP D GHWDLOHG DQ
RXWSXWYV

&RVWYV

7KH FRVWVY KDYH EHHQ HVWLPDWHG IRU HDFK RSWLRQ DV GHWDLOHG LQ 6HF
UHSRUW FRQWDLQHG ZLWKLQ $SSHQGL[ %

7TKHVH FRVWY ZHUH DGMXVWHG E\ DFFRXQWLQJ IRU LQIODWLRQ DQG VKDGHF
IROORZLQJ DVVXPSWLRQV UHODWHG WR FRVWY ZHUH LQFOXGHG

® cadéé RaleeelU UiLaai gUeil004 Y !

® Aadialé c8¢éé e0a&i0U xé gUalUREé adé e0UalUelU R4 a4UU04a deéeeéé 'UU

® cAéé 84U Uexa eéxUanrRay ERaUeRUA £ealUenraa ERAU pxé a4é gUUA RavasuUlOU
UxalUeaxeU ep0 g0alURe Uaée exéRa

® E&4& EeUeéxéRaY xalU ExRaélaxall U&ééé RaVUa&dUUU xé epRé ééexYU

® cdéeé RaVaeUl x ##” éRé4 xaaaixaul
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SHVXOWYV

7KH FRVW EHQHILW DQDO\VLVY E\ RSWLRQ LV VKRZQ LQ 7DEOH EHORZ 7KH
WKH UDLO LPSURYHPHQW RSWLRQV 7KH UHVXOWY VKRZ WKDW WKH DOWKRXJ
FRVW PHDQV WKDW LW LV WKH ORZHVW YDOXH IRU PRQH\ RSWLRQ 2SWLRQ\
EHQHILWY RI RSWLRQ DUH KLJKHU WKDQ WKRVH LQ RSWLRQ WKH FRVWYV D
EHQHILWY EXW DOVR WKH ORZHVW FRVWYVY PHDQLQJ WKDW WKH %&5 IRU 2SWL
ZRXOG EH FODVVLILHG DV SRRU YDOXH IRU PRQH\

7TDEOH 2 &RVW %HQHILW $QDO\WLV E\ 2SWLRQ

‘UDIW
T | bW owird 2swing 2sWiR{ 2swiRd

'LVERXQWHG %HQHILWYV 39%
'LVERXQWHG &RVWYV |39&
(VWLPDWHG %&5

7KH %&5 YDOXHV ZHUH DOVR FDOFXODWHG LQ FRPELODWLRQ ZLWK WKH UFL
LPSURYHPHQWY DUH QRW SURSRVHG WR EH LPSOHPHQWHG LQ LVRODWLRQ
DFKLHYHV WKH EHVW %&5 DQG WKDW WKH RYHUDOO UDLO VFKHPH LQ FRPEL
FRQVLGHUHG ORZ YDOXH IRU PRQH\ 7KH UHVXOWY DUH VKRZQ LQ 7DEOH
7TDEOH 2 &8RVW %HQHILW $QDO\VLV 2 FRPELQHG ZLWK 6WUDWHJ\

6WUDWH 6WUDWH 6WUDWH 6WUDWH

2SWL 2SWL 2SWL 2SWL
'LVFRXQWHG %HQHILWYV 39%
'LVFRXQWHG &RVWV 39&

(VWLPDWHG %&5
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6 XPPDU\

2YHUYLHZ

3XEOLVKHG LQ 6HSWHPEHU WKH GUDIW /LPHULFN 6KDQQRQ OHWURSROLW
RXW D IUDPHZRUN IRU WUDQVSRUW LQYHVWPHQW IRU WKH PHWURSROLWDQ I
VWUDWHJI\YV YLVLRQ LV WR 3SURYLGH D KLJK OHYHO RI SXEOLF WUDQVSRUV
GHPDQG FRUULGRUV ~

7TKURXJK WKH SXEOLF FRQVXOWDWLRQ SURFHVV XQGHUWDNHQ IRU WKH GUDIW
eLUHDQQ .,( RXWOLQLQJ SRWHQWLDO DGGLWLRQDO LPSURYHPHQWYV WR WKH
XUEDQ UDLO LPSURYHPHQWY ZKLFK FRXOG SURYLGH EHQHILWYV WR WKH PLG

%XLOGLQJ XSRQ WKH UDLO HQKDQFHPHQWY SURSRVHG LQ WKH GUDIW VWUI
DGGLWLRQDO UDLO RSWLRQV LQ UHVSRQVH WR ERWK WKH ,DUQUYG eLUHL
*RYHUQPHQW ZKLFK RXWOLQHG WKH SULRULWLVDWLRQ RI UDLO SURMHFWYV L

$ WRWDO RI IRXU RSWLRQV ZHUH WHVWHG XVLQJ DQ LWHUDWLYH DSSURDFK
DQG WKHQ LQFUHDVLQJ WKH DFFHVVLELOLW\ FDSDFLW\ DQG IUHTXHQF\ RI W
7KH RSWLRQV WHVWHG DUH VHW RXW EHORZ

X 2SWLRQ([LVWLQJ QHWZRUN ZLWK QHZ VWDWLRQV LQFUHDVHG IUHTXHQI
X 2SWLRQ2SWLRQ ZLWK DGGLWLRQ RI D QHZ OLQH WR 6KDQQRQ

X 2SWLRQ2SWLRQ ZLWK DGGLWLRQ RI QHZ OLQHV WR $GDUH OXQJUHW

X 2SWLR@SWLRQ ZLWK GXDO WUDFN HOHPHQWY WR LPSURYH MRXUQH\ W

6LJQLILFDQW ZRUN ZDV XQGHUWDNHQ DV SDUW RI RSWLRQ GHYHORSPHQW W
WR HQDEOH DQ LQFUHDVH LQ WKH IUHTXHQF\ RI VHUYLFHV $ GHWDLOHG UDLC
WKH IHDVLELOLW\ RI LQFUHDVLQJ VHUYLFH IUHTXHQFLHVY WKH QHHG DQG O
LQFUHDVHG VHUYLFH IUHTXHQF\ DQG FDOFXODWH WKH MRXUQH\ WLPHV RQ Ql

%DVHG RQ WKH RXWFRPH RI WKH LQIUDVWUXFWXUH QHHGY DVVHVVPHQW FR)
RI WKH UDLO RSWLRQV EHLQJ WHVWHG 7KLV DOORZHG IRU D FRPSDULVRQ R
EDVLV $V LV VWDQGDUG SUDFWLFH D ULVN DOORZDQFH KDV EHHQ DOORZHG |
WKH &RVW %HQHILW $QDO\VLYV

7KH 17%$9V OLG :HVW 5HJLRQDO ORGHO 0:50 YHUVLRQ ZDV XVHG WR DVVHV)
QHWZRUN 7KH RULJLQDO GUDIW VWUDWHJI\ PRGHOOHG D VLQJOH IRUHFDVW
JUDPHZRUN DQG 5HJLRQDO 6SDWLDO DQG (FRQRPLF 6WUDWHJLHY SURMHFWL
FXUUHQWO\ QR JURZWK GLVWULEXWLRQ SODQV EH\RQG WR DVVHVV WKH ¢
LQIUDVWUXFWXUH D IRUHFDVW ODQG XVH ZDV GHYHORSHG ZKLFK GLV\
FDWFKPHQW RI WKH SURSRVHG UDLO VWDWLRQV 7KLV H[HUFLVH ZDV FRPSC(
DVVHVVPHQW DQG WR HQVXUH WKDW WKH IRUHFDVW ODQG XVH ZDV RULHQWL

7KH UHVXOWYVY IRU WKH PRGHOOLQJ DVVHVVPHQW IRU HDFK RSWLRQ DUH VXPF

X 2SWLRQ$OO VHUYLFHV RSHUDWH ZLWK VLJQLILFDQW OHYHOV RI VSDUH F
RU SURSRVHG VHUYLFH FDSDFLW\ LQ %\ GHPDQG RQ DOO OL
SDUWLFXODUO\ RQ WKH (QQLV OLQH ZKLFK LV QRZ WKH EXVLHVW VHUYI

RI SURSRVHG VHUYLFH FDSDFLW\
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X 2SWLRQ$OO VHUYLFHV RSHUDWH ZLWK VLJQLILFDQW OHYHOV RI VSDUH F
RU 