


"7KH VROXELOLW\ RI D JDV LQ D OLTXLG DW FRQVWDQW WHPSHUDWXUH LV GLUHFW
HTXLOLEULXP ZLWK WKH OLTXLGM LV EHVW GHVFULEHG E\

>4AXHVWLRQ ,' @
5DRXOW:V ODZ

>2SWLRQ ' @
‘DOWRQ 'V ODZ

>2SWLRQ ,* @
%R\OH-V ODZ

>2SWLRQ ,* @
+HQU\-V ODZ

>2SWLRQ ,' @
&RUUHFW $QVZHU
e %R\OH-V ODZ

>2SWLRQ ,* @

7KH VROXELOLW\ RI JDVHV LQ OLTXLGV

>4AXHVWLRQ ,' @
,QFUHDVHV ZLWK WKH ULVH LQ WHPSHUDWXUH

>2SWLRQ ,' @
'"HFUHDVHV ZLWK WKH ULVH LQ WHPSHUDWXUH

>2SWLRQ ,* @
,QFUHDVHV ZLWK ORZHULQJ WKH WHPSHUDWXUH

>2SWLRQ ,° @
'"HFUHDVHV ZLWK ORZHULQJ WKH WHPSHUDWXUH

>2SWLRQ ,° @
&RUUHFW $QVZHU
¢ QFUHDVHV ZLWK ORZHULQJ WKH WHPSHUDWXUH

>2SWLRQ ,' @

,Q DILUVW RUGHU UHDFWLRQ D VWUDLJKW OLQH LV REWDLQHG ZKHQ SORWWLQJ

>4XHVWLRQ ' @
>5@ YV W

>2SWLRQ ,* @
0Q>5@ YV W

>2SWLRQ ' @
>5@ YV W

>2SWLRQ ,' @
0Q>5@ YV W

>2SWLRQ ,* @
&RUUHFW $QVZHU
e 0Q>5@ YV W

>2SWLRQ ,' @

:KLFK RI WKH IROORZLQJ FRQGLWLRQVY DOORZ D UHDFWLRQ WR EH VSRQWDQHRXV"

k4 =6
>S4XHVWLRQ ' @
2
>2SWLRQ ,* @
2
>2SWLRQ ' @
2 2
>2SWLRQ ,* @
>2SWLRQ ,* @

&RUUHFW $QVZHU



KLFK RI WKH IROORZLQJ RUJDQRKDORJHQV FRQWDLQV WKH ODUJHVW QXPEHU RI PI

>4XHVWLRQ ' @
J RI &U

>2SWLRQ ,* @
J RI &

>2SWLRQ ,° @
JRI &+%U

>2SWLRQ ,' @
J RI &%U

>2SWLRQ ,* @
&RUUHFW $QVZHU
e JRI &+%U

>2SWLRQ ,* @

:KLFK RI IROORZLQJ UHDFWLRQV KDV D SRVLWLYH HQWURS\ FKDQJH =6

>S4XHVWLRQ ' @
+2 O +2 V>2SWLROQ ,° @
62 J 2J: 62J>2SWLRQ ,° @
13 +J: 1+ J>2SWLRQ ,' @
&D&2V: &D2 V  R22SWLRQ ,' @

&RUUHFW $QVZHU
e +2 O +2 V>2SWLRQ ,' @
7KH HTXDWLRQ IRU WKH FRPSOHWH FRPEXVWLRQ RI EXWDQH LV
& + 2—- &2 +2
:KDW LV WKH DPRXQW LQ PROH RI FDUERQ GLR[LGH IRUPHG E\ WKH FRPSOHWH FRPE

>S4 XHVWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

&RUUHFW $QVZHU
°

>2SWLRQ ,' @
,Q HWKDQRD+ 8WKHUH DUH FRYDOHQW ERQGV K\GURJHQ ERQGYV DQG YDQ GHU :DDC
EURNHQ ZKHQ HWKDQRO LV YDSRUL]HG"
>4XHVWLRQ ' @
200\ K\GURJHQ@ ERQRY . @
+\GURJHQ ERQGYV DQG YDQ>@HWLRQQV:- IRUBHV
&RYDOHQW ERQGYV DQG YDXR&SWURQ@DOV:- IRWFHV
&RYDOHQW ERQGV DQGXS®URIHQ ERQ @V

&RUUHFW $QVZHU
e 8RYDOHQW ERQGV DQG YDXRSWUR@DOV: IRDFHV
'LITHUHQW VWUXFWXUDO LQIRUPDWLRQ DERXW JOXFRVH FDQ EH GHULYHG E\ UHDF

IROORZLQJ LV FRUUHFW"
>S4XHVWLRQ ' @

5HDFWLRQ ZLWK +, FRQILUPV WKH SUHRSINMIFRQR,' FDUERQ\O JURXSV

$FHW\ODWLRQ ZLWK DFHWLF DQK\GULGH WR PRGW.URQNV,KH SUKVHQFH Rl 2+ JURXSV

5HDFWLRQ ZLWK EURPLQH ZDWHU WR2BERQRQ@P'D VW@DLIJKW FKDLQ

2[LGDWLRQ ZLWK QLWULF DFLG WR FRQILUP WKRSSMLHRVGHQFH RIGQ/HFRQGDU\ 2+ JURXSV

&RUUHFW $QVZHU
e $SFHW\ODWLRQ ZLWK DFHWLF DQK\GULGH WR PRSWURQWKH SUKNVHQFH RI 2+ JURXSV



7KH KDOI OLIH RI D FKHPLFDO UHDFWLRQ LV VHFRQGYV 7KH VSHFLILF UDWH FRQ

>S4XHVWLRQ ' @
[ V>2SWLRQ ,°
[ V>2SWLRQ '
[ V>2SWLRQ '
[ V>2SWLRQ ,°

(SESEONGS)

&RUUHFW $QVZHU
° [ V>2SWLRQ ,° @

$ SRVLWLYHTKWODORFDWHG DW WKH FHQWHU RI PDVV RI D FXEH VSKHUH DQG F\OL!
UDGLXV RI WKH VSKHUH LV U XQLWV DQG WKH UN®GIQXE/ XMQ @& \D HOH WIKHKRIMY K ¥ QRO OH @ HEHHY
IOX[ WKURXJK WKH VXUIDFH

>S4XHVWLRQ ' @
RI WKH F\OLQGHU>RS \WDRIQP XP @
Rl WKH FXEH L\ POWMIR ,' @
Rl WKH VSKHUH b2 Sl REX P @

Rl DOO WKUHH REMRBW\PQH'HTXD@

&RUUHFW $QVZHU
e RI WKH VSKHUH Y SPDI RAXP @
(OHFWULFDO HQHUJ\ LV WUDQVPLWWHG RYHU ODUJH GLVWDQFHYV DW KLJK DOWHUC

>4AXHVWLRQ ,' @
JRU D JLYHQ SRZHU WKHUH LV D ORZHU F¥XWJWHR®W ," WKXV@HVV SRZHU ORVV
JRU D JLYHQ SRZHU WKHUH LV D KLIKHU FXUUHQCWSWKRXKY PRUH KIIILFLHQW WUDQVPLVVLRQ
7UDQVPLVVLRQ OLQHVY DUH EHWWHU>23WILRQ@ WR FDWJ\ KLIJK YROWDJH
7KH SRZHU VWDWLRQV JHQHUDWH SRZHU DW KLJK YROWDJH DQG LW LV FRQYHQLHQW WR UHGXFH

>2SWLRQ ,* @

&RUUHFW $QVZHU
e )RU D JLYHQ SRZHU WKHUH LV D ORZHU FXSWHR® ,'WKXV@HVV SRZHU ORVYV
$ IDU DZD\ REMHFW DSSURDFKHV D FRQYHUJHQW OHQV IURP WKH OHIW RI WKH OH!
WKH IRFXV 'XULQJ WKLV WLPH WKH LPDJH RQ WKH ULJKW PRYHV
>S4XHVWLRQ ' @
DZD\ IURP WKH OHQV ZLWK DQ XQRERWIPRQSHHG RI@ P V
DZD\ IURP WKH OHQV ZLWK DQ %®%WRURPQDFFHOH@DWLRQ

DZD\ IURP WKH OHQV ZLWK D QRQ X®WILRUP DFFHO@ UDWLRQ
WRZDUGV WKH OHQV ZLWK D QRQRSWLFRYUP' DFFH@HUDWLRQ

&RUUHFW $QVZHU
e DZD\ IURP WKH OHQV ZLWK D QRQ X®WILRUP DFFHOBUDWLRQ

$ YHKLFOH WUDYHOV KDOI RI WKH WRWDO GLVWDQFH / ZLWK VSHHG 9 DQG WKH
RYHU WKLV ZKROH GLVWDQFH LV

>S4XHVWLRQ ' @
9 9 >2SWLRQ ,’ @
9 9 9 9>2SWLRQ ,° @
99 9 9>2SWLRQ ,' @
/9 9 9 9>2SWLRQ ,° @

&RUUHFW $QVZHU
e 99 9 9>2SWLRQ ,' @

$ PDVV RI NJ LV PRYLQJ DORQJ D FLUFXODU SDWK RI UDGLXV P ,I WKH PDVV PR
NLQHWLF HQHUJ\ ZRXOG EH

>4XHVWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,’ @

&RUUHFW $QVZHU
°



>2SWLRQ ,* @

>4AXHVWLRQ ,' @
%RWK WKH VWRQHY UHDFK WKH ERWWRP DW WXSWVLRRH, WLPH®@QG WKH VDPH VSHHG
%RWK WKH VWRQHY UHDFK WKH ERWWRP ZLWK WKH VDPH VSHHG DQ@BSYWWRQH,', UHD@KHV WKH ERW\
%RWK WKH VWRQHY UHDFK WKH ERWWRP ZLWK WKH VDPH VSHHG DQ@BSWYWHIRQH,',, UHODFKHV WKH ERW
%RWK WKH VWRQHY UHDFK WKH ERWWRP DW GLIMASHWQVR QVL'PHY D@ G ZLWK GLIITHUHQW VSHHGV

&RUUHFW $QVZHU
® %RWK WKH VWRQHV UHDFK WKH ERWWRP ZLWK WKH VDPH VSHHG DQ@BSVWIRQH,', UHD@KHV WKH ERW\

$VVXPH WKDW WKH HDUWK LV D SHUIHFW VSKHUH ,I WKH LQWHULRU RI WKH HDUW
GHQVLW\ HYHU\ZKHUH WKHQ WKH DFFHOHUDWLRQ GXH WR JUDYLW\ RQ WKH VXUIDFH
>4AXHVWLRQ ,' @

EH GLUHFWHG WRZDUGV WKH FHQWUH EXSWQRW WKH VEPH HYHU\ZKHUH

KDYH WKH VDPH YDOXH HYHU\ZKHUH EXW QRWSGIURHFWHG WRZDUGY WKH FHQWUH
EH VDPH HYHU\ZKHUH LQ PDJQLWXGH GLRISMNLR® WRZDU@Y WKH FHQWUH

KDYH GLIITHUHQW YDOXHV HYHU\ZKHUH DQG QR¥WWERUWHFWHG WRZDUGV WKH FHQWUH

&RUUHFW $QVZHU
¢ EH VDPH HYHU\ZKHUH LQ PDJQLWXGH GLA2ISMNLIR® WRZDU@Y WKH FHQWUH
$ FRSSHU DQG D VWHHO ZLUH RI WKH VDPH GLDPHWHU DUH FRQQHFWHG HQG WR H

FRPSRVLWH ZLUH ZKLFK FDXVHV D WRWDO HORQJDWLRQ RI FP 7KH WZR ZLUHV ZLOO
>S4XHVWLRQ ' @

WKH VDPH VWUHVV DQG TAWIHRM QW VW@DLQ

WKH VDPH VWUDLQ DQG ZEWIHRQI QW VW@HVV

WKH VDPH VWUHVV DX2EWDRE@ VW UDL®

GLIIHUHQW VWUHVV DQ@SWLRQHQW VVEBUDLQ

&RUUHFW $QVZHU
e WKH VDPH VWUHVYV DQG ZHWIHRJHQW VW@DLQ

7KH HTXDWLRQ GHVFULELQJ DFFHOHUDWLRQ D DV D IXQFWLRQ RI GLVSODFHPHQW
KLFK RQH RI WKHVH LV H[HFXWLQJ VLPSOH KDUPRQLF PRWLRQ"

>S4AXHVWLRQ ' @
D J2SWLRQ ' @
D P2SWLRQ ,° @
D 2 $2SWLRQ ,' @
D 2 >32SWLRQ .’ @

&RUUHFW $QVZHU
e D 2 $2SWLRQ .’ @

/LIKW ZDYHV HQWHULQJ D PHGLXP ZLWK KLJKHU UHIUDFWLYH LQGH[ XQGHUJR

>S4XHVWLRQ ' @
&KDQJH LQ YHORFLW\ DQG IUHPRISQF\REXW QRW@DYHOHQJIWK
&KDQJH LQ ZDYHOHQJWK DQG IYHIWHRBG\,EXW Q&@W YHORFLW\
&KDQJH LQ YHORFLW\ DQG ZDYHDIWQURE EXW QRW IUHTXHQF\
&KDQJH LQ YHORFLW\ IUHPZ2EQWERDQG ZDYKWOHQJIWK

&RUUHFW $QVZHU

° &KDQJH LQ YHORFLW\ DQG ZDYHDHWQURB EXW QRW IUHTXHQF\

$ EDWWHU\ RI HPI 9 DQG LQWHUQDO UHVLVWDQFH RKP VXSSOLHV D FXUUHQ
WKH WHUPLQDO RI WKH EDWWHU\ ZLOO EH BBBBBBY9
>S4XHVWLRQ ' @

>2SWLRQ ,' @

>2SWLRQ ,' @

>2SWLRQ ' @



>2SWLRQ ,° @

&RUUHFW $QVZHU
° >2SWLRQ ' @
7KH SRVLWLRQ RI D SDUWLFOH PRYLQJ DORQJ WKH ; D[LV DV D IXQFWLRQ RIWWLPH
7KH PDJQLWXGH RI WKH DFFHOHUDWLRQ RI WKH SDUWLFOH DW W VHFRQGV LV
>S4XHVWLRQ ' @
>2SWLRQ ,
>2SWLRQ ,'
>2SWLRQ ,'
>2SWLRQ ,'

QESESNG)

&RUUHFW $QVZHU
° >2SWLRQ ,' @
$ VROLG F\OLQGHU DQG D KROORZ F\OLQGHU RI WKH HTXDO UDGLXV DQG PDVV VWD

LQFOLQHG SODQH IURP UHVW DW WKH VDPH WLPH DW WKH VDPH KHLJKW IURP WKH JU
DERXW WKH DERYH"
>4 XHVWLRQ ' @

6ROLG F\OLQGHU UHDFKHV WKH JURXQG HDUOLHU DQG ZIWIKRQLJKHU YBORFLW\ WKDQ KROORZ F\OLQ

%RWK VROLG DQG KROORZ F\OLQGHUV UHDFK B®WSWKRQDPH WL®@H ZLWK VDPH YHORFLW\

6ROLG F\OLQGHU UHDFKHYV JURXQG DW VDPH WLPH EXW>2BWKKQJKHU YORFLW\ WKDQ KROORZ F\OL
+ROORZ F\OLQGHU UHDFKHV JURXQG HDUOLHU ZLWERBRWILBRROHU YHORFLW\ WKDQ VROLG F\OLQGHU

&RUUHFW $QVZHU

e 6ROLG F\OLQGHU UHDFKHYV JURXQG DW VDPH WLPH EXW>ZBEWK KQJKHU YKRORFLW\ WKDQ KROORZ F\OL
$ PHWDO EDOO ZHLJKV JLQ DLUDQG J ZKHQ GLSSHGKH FOHWDTXEG QRO G H RIK\W

ZKHQ GLSSHG LQ D OLTXLG RI GHQVLW\ JFP

>S4XHVWLRQ ' @
>2SWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ' @
>2SWLRQ ,° @

&RUUHFW $QVZHU

° >2SWLRQ ' @
$ UDGLRDFWLYH PDWHULDO KDV D KDOI OLIH RI \HDUV :KDW IUDFWLRQ RI UDGLR
UHVSHFW WR WKH LQLWLDO VDPSOH DIWHU \HDUV"
>S4XHVWLRQ ' @
>2SWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

&RUUHFW $QVZHU
° >2SWLRQ ,' @

KLFK DPRQJ WKH IROORZLQJ RUJDQV LV 127 FDSDEOH RI VHFUHWLQJ KRUPRQHV"

>4XHVWLRQ ' @
2YDWRSWLRQ ,° @
6DOLYDUG2GMQRQ ' @
7TK\PX\2SWLRQ ,° @
LGQHESWLRQ ,’ @

&RUUHFW $QVZHU
o 7TK\PXV2SWLRQ ' @
&KRRVH WKH LQFRUUHFW VWDWHPHQW IURP WKH IROORZLQJ

>4XHVWLRQ ' @
$8* LV WKH LQLWLDWRU FRGRQ DQG>ROWRRF®GHYV IR@ PHWKLRQLQH
8*$ LV D WHUPLQDWSRWLRRGRQ @
$ FRGRQ LV QRW DOZZSW DRWULSOHW®
*HQHWLF FRGH LV XQLYHUVDO IHRPWSRRW,R]RD WER KXPDQ

&RUUHFW $QVZHU
e 8*$ LV D WHUPLQDWSRWLRRGRQ @



>4XHVWLRQ ' @

$ , % ,, &,,, '.9
>2SWLRQ ,* @
$.9 % ,,, &, ',,
>2SWLRQ ,* @
$.9 %, &,, ',

>2SWLRQ ,' @
$, % ,,, &,, ',9
>2SWLRQ ,* @

&RUUHFW $QVZHU
e $ .9 % ,,, &,

>2SWLRQ ,* @

KLFK RQH RI WKH IROORZLQJ LV D PHPEUDQH OHVV VWUXFWXUH"

>S4XHVWLRQ ' @
&HQWURVRPH

>2SWLRQ ' @
&\WRFKURPH

>2SWLRQ ' @
(QGRVRPH

>2SWLRQ ,* @
3HUR[LVRPH

>2SWLRQ ' @

&RUUHFW $QVZHU
e (QGRVRPH

>2SWLRQ ,' @
KLFK RI WKH IROORZLQJ VWDWHPHQWY DERXW OLSLGV LV 127 WUXH"
>S4XHVWLRQ ' @
*O\FHURO DQG IDWW\ DFEGFWIDRG XS OLF GV
/LSLGV DUH ZDWHU LQVROXEOH DQG VRPHVHRIDQ, FRQWB®LQ SKRVSKRUXV
*O\FHURO LV D KLJKOA2BR\PISROQH[,'OLSL @
YDWV DUH GLIIHUHQW IURP RLOMVSWLVRIQHL'U PH@VLQJ SRLQW

&RUUHFW $QVZHU
e /LSLGV DUH ZDWHU LQVROXEOH DQG VRPHVHRIPQ, FRQW@LQ SKRVSKRUXV
OHQGHO:V GLVFRYHU\ LQ SHD sOobQwVv PD\ EH FRQVLGHUHG LQFLGHQWDO VLQFH W

>S4XHVWLRQ ,' @

PRVWO\ WLJK¥MGWALIRINHG @

RQO\ FRPSOHWHOR?SWPRQDOW @

KLJKO\ HSt¥SWDMRLF |’ @

LQGHSHQGHQWOASIWMVRW WHG @

&RUUHFW $QVZHU
¢ RQO\ FRPSOHWHGOGR &EWPRQDQW @

+HLIJKW RI D KXPDQ EHLQJ LV D W\SLFDO H[DPSOH RI ZKLFK PRGH RI LQKHULWDQFt

>4 XHVWLRQ ' @
3OHLRWURSLF ,QKHULWDQFH

>2SWLRQ ,* @
&\WRSODVPLF ,QKHULWDQFH

>2SWLRQ ' @
0XOWL DOOHOLF ,QKHULWDQFH

>2SWLRQ ,* @
3RO\JHQLF ,QKHULWDQFH

>2SWLRQ ,* @

&RUUHFW $QVZHU



¢ 0XOWL DOOHOLF ,QKHULWDQFH
>2SWLRQ ,' @

:KLFK RI WKH IROORZLQJ KRUPRQHV DWWDLQV WKH SHDN RI H[SUHVVLRQ LQ WKH P
>4XHVWLRQ ' @

(VWURDSQLRQ ,’ @
SURJHVWHRBRVQHRQ ' @
/+>2SWLRQ ' @
)6+>2SWLRQ ,' @

&RUUHFW $QVZHU
¢ (VWURZSQLRQ ,* @
OLON LV VHFUHWHG E\ WKH DOYHROL SUHVHQW LQ WKH PDPPDU\ OREHV DQG LW UF
D /DFWLIHUREXWGBGXFEWU\ B XFREXG® OODPPDU\ WXEXOH
7KH FRUUHFW RUGHU RI WKH IORZ RI PLON LV

>S4AXHVWLRQ ' @
E: F: G: D>2SWLRQ ,' @
G: E: F D>2SWLRQ ,* @
E: G:. F: D>2SWLRQ ,' @
D: E: G: F>2SWLRQ ,' @

&RUUHFW $QVZHU

e E: G: F: D>2SWLRQ ,°' @

*LYHQ EHORZ DUH WZR VWDWHPHQWY RQH LV ODEHOOHG DV $VVHUWLRQ $ DQG DQ

$VVHUWLRQ $ ORVW KXPDQV SDVV DFFXUDWH JHQHWLF LQVWUXFWLRQV IURP RQH JHCQ
5HDVRQ 5 ,Q VSLWH RI KLJK PXWDWLRQ UDWH WKH VHTXHQFH RI WKH KXPDQ JHQRPI
GLYLVLRQ

,Q WKH OLJKW RI WKH DERYH VWDWHPHQWY FKRRVH WKH FRUUHFW DQVZHU IURP WKt

>4XHVWLRQ ' @
%RWK $ DQG 5 DUH WUXH DQG 5 LV WKH FRUUHFW H[SODQDWLRQ RI $

>2SWLRQ ,* @
%RWK $ DQG 5 DUH WUXH DQG 5 LV 127 WKH FRUUHFW H[SODQDWLRQ RI $

>2SWLRQ ' @
$ LV WUXH EXW 5 LV IDOVH

>2SWLRQ ' @
$ LV IDOVH EXW 5 LV WUXH

>2SWLRQ ,* @

&RUUHFW $QVZHU
e $§ LV WUXH EXW 5 LV IDOVH

>2SWLRQ ,* @

7KH UHVSLUDWRU\ SDWKZD\ FRPPRQ WR HU\WKURF\WH DQG OHXFRF\WH LV
>S4XHVWLRQ ' @
R[LGDWLRQ RI S\UXYDWRSWRRFHW\O &®$
R[LGDWLRQ RI BDESWLA GR'$ @

UHOHDVH RI $73 E\ HOHFWURQ WUDQWSBRWILRQQNHG SB®@RVSKRU\ODWLRQ
VXEVWUDWH OHYHO>2SRMSKR YU\ODW I@ Q

&RUUHFW $QVZHU
e R[LGDWLRQ RI BESWLB @R'$ @
3LFN WKH PRVW EDVLF GLSHSWLGH IURP WKH IROORZLQJ

>S4XHVWLRQ ' @

*O\>2BWLRQ ' @

*O>AYWLRQ ,° @

*O\>RQBWLRQ ,° @

*O-28WLRQ ' @

&RUUHFW $QVZHU
(] *O>ASYWLRQ ' @

:KLFK RI WKH IROORZLQJ IHDWXUHV GLVWLQJXLVKHV P\RJORELQ IURP KHPRJORELQ"

>4AXHVWLRQ ,' @



3UHVHQFH RI KHPH SURVWKHWLF JURXS

>2SWLRQ ,* @
$ELOLW\ WR ELQG WR R[\JHQ

>2SWLRQ ,* @
OROHFXODU VL]H DQG DOORVWHU\

>2SWLRQ ,' @
+HPRJORELQ LV IRXQG RQO\ LQ KXPDQV

>2SWLRQ ' @
&RUUHFW $QVZHU
¢ OROHFXODU VL]H DQG DOORVWHU\

>2SWLRQ ,' @

ODWFK WKH FRPSRQHQWYV RI /LVW , ZLWK WKRVH LQ WKH /LVW ,,

&KRRVH WKH FRUUHFW DQVZHU IURP WKH RSWLRQV JLYHQ EHORZ

>4XHVWLRQ ' @
$, % ,, & ,22SWLRQ ,' @
$,, % ,9 & >22SWLRQ ,° @
$,, % ,,, &>2SWIRQ , @
$, % ,,, & »2SWILRQ ,° @

&RUUHFW $QVZHU

e &, % ,, & ,»2SWLRQ ,' @

KLFK RI WKH IROORZLQJ LV 127 D SODQW KRUPRQH"

>S4XHVWLRQ ' @
%UDVVLQRVWHURLGYV
>2SWLRQ ,* @
&\WRNLQLQ
>2SWLRQ ,' @
&\WRNLQH
>2SWLRQ ,* @

ILWULF R[LGH

>2SWLRQ ' @

&RUUHFW $QVZHU
e &\WRNLQH

>2SWLRQ ,° @

:KDW LV WKH FKDQFH WKDW D OHDS \HDU VHOHFWHG DW UDQGRP ZLOO KDYH 6
>S4XHVWLRQ ,' @

>2SWLRQ ,° @

>2SWLRQ ,° @

>2SWLRQ ,° @

>2SWLRQ ,° @

&RUUHFW $QVZHU
(] >2SWLRQ ' @

$ EDJ FRQWDLQV UHG ZKLWH DQG EOXH EDOOV :KDW LV WKH SUREDELOLW\ W

>S4XHVWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

&RUUHFW $QVZHU
L] >2SWLRQ ' @



:KLFK RI WKH IROORZLQJ HTXDWLRQ GHVFULEHVY D OLQH SDVVLQJ WKURXJK WKH SF

>4XHVWLRQ ' @
\ >2SWLRQ ' @
[ >2SWLRQ ,' @
\'[ >2SWLRQ . @
[\ >2SWLRQ , @

&RUUHFW $QVZHU

o | >2SWLRQ ,* @

,Q D VFKRRO WKHUH DUH D WRWDO RI WHDFKHUV ZKR FDQ WHDFK PDWKHPDWLFYV
DQG FDQ WHDFK ERWK SK\VLFV DQG PDWKHPDWLFV +RZ PDQ\ FDQ WHDFK SK\VLFV"
>S4XHVWLRQ ,' @

>2SWLRQ ,' @

>2SWLRQ ' @

>2SWLRQ ,° @

>2SWLRQ ' @

&RUUHFW $QVZHU

° >2SWLRQ ,°' @
7KH FRVW RI RUDQJHYVY DQG DSSOHV LV 5V DQG WKH FRVW RI RUDQJHV DQG

RQH HDFK RI RUDQJH DQG DSSOH"

>S4XHVWLRQ ,' @

2UDQJH 5V $SPGAMVERQ ' @

2UDQJH 5H $SSQEWIWIVRQ ' @

2UDQJH 5V $SXGNWERQ ' @

2UDQJH 5V $SPGAMVERQ @

&RUUHFW $QVZHU

e 2UDQJH 5V $SEMERQ ' @

$ P ODGGHU LV SODFHG DJDLQVW D ZDOO VXFK WKDW LWV IRRW LV DW D GLVWD
UHDFK RQ WKH zZDOO LV
>S4XHVWLRQ ,' @

P>2SWLRQ ,° @

P>2SWLRQ ' @

P>2SWLRQ ' @

P>2SWLRQ ' @

&RUUHFW $QVZHU
o P>2SWLRQ ' @
$ WUDLQ WUDYHOV NP DW D XQLIRUP VSHHG ,I WKH VSHHG KDG EHHQ NP K PF
MRXUQH\ :KDW LV WKH VSHHG LQ NP K RI WKH WUDLQ™"
>S4AXHVWLRQ ' @
>2SWLRQ '
>2SWLRQ '
>2SWLRQ '
>2SWLRQ '

(SESEONG)

&RUUHFW $QVZHU
° >2SWLRQ ' @

7KH KLJKHVW VFRUH RI D FULFNHW SOWRIUMKHDMORWDXL YFRIZIBW QG W KMKRIHYWK K L JK

UHPDLQLQJ ,I WKH GLITHUHQFH EHWZHHQ WKH WZR VFRUHV ZDV UXQV ZKDW ZDV W
>S4AXHVWLRQ ' @

>2SWLRQ ' @

>2SWLRQ ,' @

>2SWLRQ ,° @

>2SWLRQ ,' @

&RUUHFW $QVZHU
° >2SWLRQ ' @

7KH UDWLR RI WKH QXPEHU RI JLUOV WR WKH QXPEHU RI ER\V LQ D VFKRRO RI V
LQ WKH VFKRRO ILQG KRZ PDQ\ QHZ JLUOV PD\ EH DGPLWWHG VR WKDW WKH UDWLR F
FKDQJH WR "

>S4AXHVWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ' @
>2SWLRQ ,° @



&RUUHFW $QVZHU
L] >2SWLRQ ' @

$ DQG % WRIJHWKHU FDQ GR D SLHFH RI ZRUN LQ GD\V % DQG & WRJIJHWKHU FDQ
LQ GD\V +RZ ORQJ ZLOO WKH\ WDNH WR ILQLVK WKH ZRUN ZRUNLQJ WRJHWKHU"

>4 XHVWLRQ ' @
GDPMW2SWLRQ ' @
GDPMW2SWLRQ ' @
GDW2SWLRQ ' @
GDMW2SWLRQ ,°' @

&RUUHFW $QVZHU
L] GDW2SWLRQ ,* @

, | D VWXGHQW F\FOHV DW NP K KH UHDFKHV WKH VFKRRO ODWH E\ PLQXWHYV

HDUO\ E\ PLQXWHYV :KDW LV WKH GLVWDQFH RI WKH VFKRRO IURP KLV KRPH"
>4XHVWLRQ '
NP2SWLRQ '
NP2SWLRQ ,
NP 2SWLRQ ,'

NP2SWLRQ

P00 ®

&RUUHFW $QVZHU
° NP2SWLRQ ,' @

$ ERDW FRYHUV D FHUWDLQ GLVWDQFH GRZQVWUHDP LQ KRXUV DQG LW FRYHUV \

ZRXOG EH WKH VSHHG Rl WKH VWUHDP LI WKH VSHHG RI WKH ERDW LQ VWLOO ZDWHU
>4XHVWLRQ ' @

NP K2SWLRQ ' @
NP K2SWLRQ ,' @
NP K2SWLRQ ' @
NP K2SWLRQ ,' @
&RUUHFW $QVZHU
° NP K2SWLRQ ' @

:KDW LV WKH PHGLDQ RI WKH GDWD JLYHQ EHORZ"

>S4XHVWLRQ ' @
>2SWLRQ @
>2SWLRQ ' @
>2SWLRQ @
>2SWLRQ ' @

&RUUHFW $QVZHU
e >2SWLRQ ,’ @

7KH UDWLR Rl WKH DUHD RI D FLUFOH DQG D VTXDUH KDYLQJ WKH VDPH SHULPHWF

>4XHVWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

&RUUHFW $QVZHU
°

>2SWLRQ ' @

,Q DQ H[SHULPHQW ZLWK LQFUHDVLQJ QXPEHU RI WRVVHV RI D FRLQ WKH
>4XHVWLRQ ,° @

5DWLR RI KHDGV WR WDLOV DSSURDFKHVY DQG DOVR WKH GE2BWHRQYLDO FR®QW EHWZHHQ K

5DWLR RI KHDGV WR WDLOV DSSURDFKHV ZKLOH WKH GLIIFP2BQQWRDO,'FRXQ® EHWZHHQ KHDG
7KH UDWLR RI KHDGV WRSWDRLR®V,UHPDIGQV DW

7KH UDWLR RI KHDGVY DQG WDLOV RVFLOODWHY DURXQG ZBEROW MRKH ,GLITHUBQWLDO FRXQW



&RUUHFW $QVZHU
L] 5DWLR RI KHDGV WR WDLOV DSSURDFKHV ZKLOH WKH GLIIFP2BQWRDO,'FRXQ® EHWZHHQ KHDG

7RSLF *$7 % 6(7 6HFWLRQ %

(FOLSVH SHULRG LQ D YLUXV LQIHFWLRQ LV GHILQHG DV WKH WLPH
>S4XHVWLRQ ' @
EHIRUH YLUXV ELQGERIWLR QHFHSWRU
EHWZHHQ YLUXV ELQGLQSWORRQLQIHFWIERQ
EHWZHHQ LQIHFWLRQ DQG DSSHIR2SMIRRQRI PDWX@H YLUXV
DIWHU DSSHDUDQFH R2PWMRQ H' YLUX@

&RUUHFW $QVZHU
¢ EHWZHHQ LQIHFWLRQ DQG DSSHIZBMAROQRI PDWXJH YLUXV
7KH ILUVW YLUXV WR EH GLVFRYHUHG ZDV
>4 XHVWLRQ ' @
3ROLR ¥289WVRQ ,' @
<HOORZ IHYHABWILERXQV ' @
5DELHV 2UXMRQ ' @
7TREDFFR PRVBREBWILRQV"' @

&RUUHFW $QVZHU
e 3ROLR ¥23WVRQ ,°' @

:KLFK DPRQJ WKH IROORZLQJ HQ]J\PHVY HQDEOHV LQWHJUDWLRQ RI WKH UHWUR

S4AXHVWLRQ ,°' @

"1$ SRO\PHARBWHLRQ @
51$ SRO\PHUBWHRQ ,' @
SHYHUVH WUDQRASWILB@DVH @
&\WWWHLQH S{2BWHRQH,' @

&RUUHFW $QVZHU
e 5SHYHUVH WUDXQASSWILB® D'V H @

6HYHUDO '1$ YLUXVHVY FDQ FDXVH ODWHQW LQIHFWLRQ E\ WKHLU DELOLW\ WR
>4 XHVWLRQ ' @

UHPDLQ RXWVLGH WKH KRVW>RBWRRQO,LYLQI@DUWLFOHV

ELQG WR D VSHFERASFWILHRRHSWRU @

LOQWHJUDWH LQWR WKH KRVW JHZRPHR EXW QRWUHSOLFDWH
DFWLYHO\ UHSOLFDWH DQG&2SWRGXF H PRUHAYLUXYV

&RUUHFW $QVZHU
e LQWHIJUDWH LQWR WKH KRVW JHZERPHR EXW QRWUHSOLFDWH

$ YLUXV ; UHTXLUHV HQGRF\WRVLYV IRU LQIHFWLRQ DQG UHSOLFDWHYV LQ WKH F\WR
LQIHFWLRXV ; LV D

>4XHVWLRQ ' @
SHWUBRSWULRWY ,' @
(QYHORSHG SOXV VW2BQWGERQS$'YLUX®
%DFWHULRISSWURQ ' @

(QYHORSHG PLQXV VW2BQERQE'YLUX@

&RUUHFW $QVZHU
e (QYHORSHG SOXV VWRBRERQS'YLUX®

KLFK RQH RI WKH IROORZLQJ YDFFLQH ZDV GHYHORSHG E\ /RXLV 3DVWHXU"

>S4AXHVWLRQ ,°' @

OHDVOMSWLRQ .’ @
6PDOOCSBWLRQ ' @
,QIOXHQRIEWLRQ ' @
5DELH2BWLRQ ' @

&RUUHFW $QVZHU
o 6PDOCMEWLRQ ' @

+HUH DUH IRXU VWDWHPHQWY DERXW ODMRU +LVWRFRPSDWLELOLW\ &RPSOH[ 0+&
$ 0+& , LV H[SUHVVHG E\ QHDUO\ DOO QXFOHDWHG FHOOV
% 0+& ,, LV H[SUHVVHG E\ DQWLJHQ SUHVHQWLQJ FHOOV DQG WKH\ SUHVHQW DQWLJFE
& 2QO0\ +HOSHU 7 FHOOV DQG QRW WKH F\WRWRI[LF 7 FHOOV FDQ UHFRJQL]JH DQWLJHQ
' 1DWXUDO .LOOHU FHOOV H[SUHVV D YDULHW\ RI UHFHSWRUV WKDW HQJDJH ZLWK 0+
KLFK RI WKH DERYH VWDWHPHQW V LV WUXH"
S4XHVWLRQ ' @



RQO»USWLRQ ,° @

$ DQGXSWLRQ ' @
$ % DO@KWLRQ ,' @
$ & DO&RZSWLRQ ,' @

&RUUHFW $QVZHU
e $ % DOPRSWLRQ ' @

3DSDLQ GLJHVWLRQ RI DQ ,J* SUHGRPLQDQWO\ UHVXOWYV LQ WKH IRUPDWLRQ RI
S4AXHVWLRQ ,°' @

WZR )DE IUDJPHQWY DQG>RGMWILRQU,DJPHQ®&

RQH ) DE- IUDJPHQW DQG VHYHUWBRSWPRP® Q' )F IURIJPHQWYV

RQH ) DE- IUDJPHQW DQG>RGMW)IRQUDJIPHQ®

WZR )DE IUDJPHQWY DQG VHYHWROWIPRD® O )F IURJPHQWYV

&RUUHFW $QVZHU
e RQH ) DE- IUDJPHQW DQG VHYHWBREWPP®Q )F IURIPHQWV

:KLFK RQH RI WKH IROORZLQJ VWDWHPHQWY DERXW FHQWUDO PHPRU\ 7 FHOOV LV W
S4AXHVWLRQ ,°' @

7KH\ UHVLGH LQ WKH VHFRQGREWORRSKRLG R&JDQV

7KH\ H[LW WKH O\PSK QRGH DQG>ESWXRODWH LQ @KH ERG\

7KH\ VHWWOH LQ WKH S&2BWISK@IUDO WL&VXH
7KH\ UHVLGH LQ WKKH ZERQIHRRBRDUURZ @

&RUUHFW $QVZHU
e 7KH\ H[LW WKH O\PSK QRGH DQG>RSWLXRODWH LQ @KH ERG\

:KLFK RUJDQ LV XVHG IRU LVRODWLRQ RI DFWLYDWHG % O\PSKRF\WHV SODVPD FHO

>S4XHVWLRQ ' @
%RQH PDXABRELRQ ,° @
6SOHGWLRQ ' @
/\PSK QR@BWLRQ " @
/ILYBRPSWLRQ ' @

&RUUHFW $QVZHU
e /\PSK QR@SWLRQ ,' @
3660 VWDQGV IRU

>S4AXHVWLRQ ,°' @
3RVLWLRQ 6SHFLILF SESWDRQJ,'0DWU@]
3RLQW B6SHFLILF 6FRIMQR@DWUL[ @
3RVLWLRQ 6SHFLILF>@BRILR®I,0DW U@
3RLQW B6SHFLILF 6FD2EWMLRIQODWUL[@

&RUUHFW $QVZHU
e 3RVLWLRQ 6SHFLILF SE®WDRQJ,'0DWU@[

KLFK RQH RI WKH IROORZLQJ DWWULEXWH RI D PDFURPROHFXOH LV PRGXODWHG E)

S4AXHVWLRQ ,°' @
6WUXF¥2SWH RQ ' @
7HPSHUDVZSWH RQ ' @
3UHVWRGMWLRQ ' @
$QWLIJHOREIMMIRQ ' @

&RUUHFW $QVZHU
e 3UHVWRGMWLRQ ' @

7KH RQO\ JHQHWLFDOO\ HQFRGHG DPLQR DFLG ZLWKRXW D VWHUHRLVRPHU LV

>S4AXHVWLRQ ' @
$ODQEDSWLRQ ' @
7U\SWRSESWLRQ ,° @
*O\FLOHSWLRQ ' @
3UROLZTEWLRQ ' @

&RUUHFW $QVZHU
e *O\FLRHSWLRQ ,' @
'LVXOILGH ERQGY DUH LGHQWLILHG XVLQJ WKH GLVWDQFH EHWZHHQ WKH VLGH FKI

FROQWDLQLQJ UHVLGXH SDLUV"

S4XHVWLRQ ' @
&\V DQG>@BWLRQ ,'
&\V DQGRSWLRQ ,*
OHW DQG 2SWWLRQ '
OHW DQS2SWLRQ ,'

Pp®@®



&RUUHFW $QVZHU
e &\V DQG&ASWLRQ ,* @

7KH WZR VWUDQGY LQ GRXEOH KHOLFDO '1$ DUH KHOG WRJHWKHU E\ K\GURJHQ ER
S4XHVWLRQ ' @
3KRVSKDWH DQG »2SWURIURXS @
1LWURJHQRXV EDWHSWIRR V,XJDU @
1ILWURJHQRXV EDVHV>DRWLRIQRY S KD W@
1LWURJHQRXYSBDLRIQY, " @

&RUUHFW $QVZHU
e ILWURJHQRXV ED¥HSWIRRVXJDU @

KLFK RQH RI WKH IROORZLQJ LV D UHFHSWRU IRU +,9 "

>S4XHVWLRQ ' @
6LDOLPDFWGERQ ' @
&' >2SWLRQ ,' @
&' >2SWLRQ ,° @
&ODXGXIBWLRQ ,' @

&RUUHFW $QVZHU
e & >2SWLRQ ,' @
$ VWXGHQW FDUULHG RXW H[SUHV3/1(RQ ® QDFDYEW RFBAIGIQHQH XVLQJ ERWK 1RUWK

"HVWHUQ EORWWLQJ +H REVHUYHG D GHFUHDVH LQ WKH :HVWHUQ EORWWLQJ VLJQDO
FRPSDUHG WR D QRUPDO FHOO ,Q WKLV FRQWH[W ZKLFK RQH RI WKH IROORZLQJ VWD
>4XHVWLRQ ' @

7KHUH LV D GHFUHDVH LQ 37(1 SURWHLQ OHYBD(EXWVW KKK G FIH LQRWACHVEDDLRRAY, FF G O\OK@

7KHUH LV D GHFUHDVH LQ 37(1 SURWH L3¥ QP ¥ HOHE X WHY R LIRKD Q Q HWIRGIWAKRAF H'U F H 0@

7KHUH LV D GRBRUIPBY$ H[BUHVVLRQ EXW QR FKDQJH LQ WKH 37(1>28SRWRQRQ,'OHYH® LQ WKH FDQFHU

7KHUH LV D GHFUHDVH LQ 37(1 P51$% H[SUHVVLRQ EXW QR PXWDWLRQ@RWLWRH,'37(1 '@ VHTXHQFH L

&RUUHFW $QVZHU
¢ 7KHUH LV D GHFUHDVH LQ 37(1 SURWHLQ OHYBD(EXWVW KKK G FIHY LQRWAKHVEDDNDLFRRAD) , FE G NOK@

:KLFK RQH RI WKH IROORZLQJ '1$ VHTXHQFHVY FDQ DFW DV JHQHWLF PDUNHUV"

>4 XHVWLRQ ' @
9DULDEOH QXPEHU WDQGHP UHSHDW 9175

>2SWLRQ ,* @
/RQJ LQWHUVSHUVHG QXFOHDU HOHPHQWYV /,1(V

>2SWLRQ ' @
6KRUW LQWHUVSHUVHG QXFOHDU HOHPHQWYV 6,1(V

>2SWLRQ ,' @
/RQJ WHUPLQDO UHSHDWYV /75V

>2SWLRQ ,* @

&RUUHFW $QVZHU
e 6KRUW LQWHUVSHUVHG QXFOHDU HOHPHQWYV 6,1(V

>2SWLRQ ,* @
KLFK RI WKH IROORZLQJ LV 127 D JHQHWLF GLVRUGHU™"
>S4AXHVWLRQ ,°' @
&\WWLF ) BRERMIRQ ' @

6LFNOH &HO G 230DIHPQ D' @
'RZQV 6\QGUFRSPHLRQ ' @
ODUDVPXSWLRQ ' @

&RUUHFW $QVZHU
e 'RZQV 6\QGURSAMLRQ ' @

=RRQRWLF YLUXVHVY DUH WKRVH WKDW FDQ EH WUDQVPLWWHG

S4XHVWLRQ ' @
RQO\ LQ ZLOG DSMPRQV," @
IURP SODQWYV W RSKWXFRID @
IURP DQLPDOV W RSKKLFRO® V' @
RQO\ LQ ]RR>2GMPLIRIV ,° @

&RUUHFW $QVZHU
e IURP SODQWV WRSKWFRIR YV @



*LYHQ WKH PROHFXODU ZHLJKW RI *O\FLQH LV ZKDW ZRXOG EH WKH PROHFXODL

>S4XHVWLRQ ' @
>2SWLRQ '
>2SWLRQ '
>2SWLRQ '
>2SWLRQ

(SESEONG)

&RUUHFW $QVZHU
° >2SWLRQ ' @

,GHQWLI\ WKH IRUP RI FKURPDWRJUDSK\ >5HYHUVH 3KDVH 53 RU *HO ILOWUDWLRC
EHORZ

>S4XHVWLRQ ' @
53 $ DQG *RHWLRQ ,
53 % DQG ¥2SSWLRQ ,
53 $ DQG 53SWLRQ ,°
*Y$ DQG *328WLRQ ,

&RUUHFW $QVZHU
e 53 $ DQG 53SWLRQ ,° @

+RZ PXFK ZLOO PROH RI JOXFRVH ZHLJK LQ JUDPV RQ WKH (DUWK ( DQG RQ W|

>S4XHVWLRQ ' @
( DQG >RBSWLRQ ., @
( DQG >BSWLRQ ,° @
( DQG >BSWLRQ ., @
( DQG >BSWLRQ ,° @

&RUUHFW $QVZHU
. ( DQG >BSWLRQ ' @

*LYHQ WKUHH VDPSOHV D / 7\URVLQH E ' 7\URVLQH F (TXLPRODU PL[WXUH RI /
IROORZLQJ PHWKRGV FDQ KHOS LQ WKH LGHQWLILFDWLRQ RI WKH VDPSOHV"

>4 XHVWLRQ ' @
89 DEVRUEBR®WHRQ .’ @
,5 VSHFWUR\BAMRISRQ ' @
105 6SHFWURAVSFWRISRQ ' @
2SWLFDO UCRWWWRKQQ' @

&RUUHFW $QVZHU

e 105 6SHFWURVPRISRQ ' @
KDW DUH WKH QXPEHU RI PROHV LQ PO ZDWHU GHQVLW\ J PO DQG LQ PO

UHVSHFWLYHO\"
>S4AXHVWLRQ ,°' @

DQG >2SWLRQ ,° @

DQG >2SWLRQ ,° @

DQG >2SWLRQ ,° @

DQG >2SWLRQ ,° @
&RUUHFW $QVZHU
o DQG >2SWLRQ ,° @

JURP WKH WDEOH JLYHQ EHORZ ZKDW LV WKH RYHUDOO SURWHLQ \LHOG"



>S4AXHVWLRQ ,°' @
>2SWLRQ ,* @
>2SWLRQ ,'
>2SWLRQ ,' @
>2SWLRQ ,' @

&RUUHFW $QVZHU
° >2SWLRQ ,' @

&DOFXODWH WKH DSSUR[LPDWH FRQFHQWUDWLRQ RI D VROXW LRRY ZBIDWKK PARED® JIMHK[ W
FP DQG $EVRUEDQFH

S4AXHVWLRQ ,°' @

PO

>2SWLRQ ,* @
80

>2SWLRQ ,* @
0

>2SWLRQ ,° @
Qo

>2SWLRQ ,* @

&RUUHFW $QVZHU

° 80
>2SWLRQ ,* @
$ ES ORQJ FORQLQJ YHFWRU FRQWDLQV WZR %DP+, VLWHYVY WKDW DUH ES DS
JHQH ;40 KDYLQJ WZR %DP+, VLWHY DW - DQG - HQGV ZDV 3&5 DPSOLILHG DQG FORC

ZLWK %DP+, :KDW ZLOO EH WKH VL]H RI WKH UHVXOWDQW SODVPLG FRQWDLQLQJ WKHF
>S4AXHVWLRQ ,°' @
ES2SWLRQ ,
ES2SWLRQ ,
ES2SWLRQ ,
ES2SWLRQ ,

(QESESNG)

&RUUHFW $QVZHU
° ESS2SWLRQ ,' @

ODWFK YDULRXV QXFOHDVHV LQ WKH /LVW , WR WKHLU UHVSHFWLYH IXQFWLRQV LQ

&KRRVH WKH FRUUHFW DQVZHU IURP WKH RSWLRQV EHORZ

>S4XHVWLRQ ' @
$, % ,,, & »2SWIRQ ,' @
$ ., %, & ,»2SWLRQ ,' @
$ .., %, & 92SWLRQ .’ @
$ .., % ., &>®SWLRQ ., @

&RUUHFW $QVZHU

e $ ., %, , & »2SWIRQ ., @

7KH GLIITHUHQFH EHWZHHQ D FRVPLG DQG D SODVPLG LV WKH SUHVHQFH RI ZKLFK
FRVPLG"
>4XHVWLRQ ' @

D h SKDJH '1$ VHTXHQFH WKDW2ASQFOX@GH'Y D FRV VLWH
DQ 0 SKDJH '1$ VHTXHQFH WKDW2ISQH®RXQGHYV D F®V VLWH



D7 SKDJH '1$ VHTXHQFH WKDWIAS)OWOXKGHY D FRV VLWH
D 7 SKDJH '"1$ VHTXHQFH WKDWIASMWOXGHY D FR VLWH

&RUUHFW $QVZHU
e D7 SKDJH '"1$ VHTXHQFH WKDWIASMWOXGHY D FR VLWH

1LFN WUDQVODWLRQ LV FDUULHG RXW E\

>4 XHVWLRQ ' @
'l$ SRO\PHURSBSWLRQ ,° @
51$ 3RO\PHURSWLRQ ,* @
S5LERVRRISWLRQ ,' @
3RO\QXFOHRWLZBSHWNIR@D vV H @

&RUUHFW $QVZHU
e SLERVRRBWLRQ ,' @

$ VLQJOH FHOO WKDW FDQ GLYLGH DQG JLYH ULVH WR D FRPSOHWHO\ GLITHUHQWL
S4AXHVWLRQ ,°' @
SQLSRWRRWLRQ |,

@
3OXULSRMASHQMWRQ @
0XOWLSRAMWWMOAWRQ ' @
TRWLSRWSHWWRQ ,' @

&RUUHFW $QVZHU
e 30XULSRMNSIMMVRQ ' @

:KLFK RI WKH IROORZLQJ VWDWHPHQWY DUH FRUUHFW"
$ OLWRFKRQGULD DQG FKORURSODVW FRQWDLQ '1$ DQG DUH DVVRFLDWHG ZLWK ULE!
SURWHLQ VIQWKHVLYV
% OLWRFKRQGULD DQG FKORURSODVW FRQWDLQ '1$ EXW GR QRW PDNH SURWHLQ
& OLWRFKRQGULDO DQG FKORURSODVW '1$ VHTXHQFH RU ULERVRPHV SUHVHQW DUH P
WKDW RI HXNDU\RWHYV
' OLWRFKRQGULD DQG FKORURSODVW DUH GLVWLQFW HQWLWLHY DQG FDQ VXUYLYH R
( IHLWKHU PLWRFKRQGULD QRU FKORURSODVW FRQWDLQ DOO RI WKH JHQHV QHFHVVI
RUJDQHOOHV
&KRRVH WKH PRVW DSSURSULDWH DQVZHU IURP WKH RSWLRQV JLYHQ EHORZ

>S4AXHVWLRQ ,°' @

$ & DO@RSWLRQ ,° @
$ & DQE®SWLRQ .’ @
%>2SWLRQ @

$ DQG2SWLRQ ' @

&RUUHFW $QVZHU
e $ & DQ&RSWLRQ ,' @

$Q RUJDQHOOH IRXQG LQ WKH F\WRSODVP RI DOO HXNDU\RW L FRF H@AHW F\R DHNQHLLQDLW@ L

LV

S4AXHVWLRQ ,°' @
(QGRSODVPLF YMHSWLERQXP @
/\WVRVRFPAEWLRQ ,' @
3HUR[LWRBMWLRQ ., @
*ROJL BRGWLRQ ' @

&RUUHFW $QVZHU
e 3HUR[LWRBWLRQ ,' @

KLFK RQH RI WKH IROORZLQJ VWDWHPHQWYV LV 127 WUXH DERXW WKH UROH RI SUL
>4XHVWLRQ ' @
,W GRHVY QRW QHHG D SUPBWUWRMR ,IXQFW@RQ
,W LV D VSHFLDOL]J]HG SRO\PHUD\2t$ WKKRQ@ ,UHTXL@HYV G173V
,W LV DQ 51$ SRO\PHUDVH XVLQJ ULERIBWIOR®RYLGH WQ&AJLSKRVSKDWHV
,W VIQWKHVL]HV SULPHU IRU ERWK CRBWILERDDOG OD@JLQJ VWUDQGYV

&RUUHFW $QVZHU
e W GRHV QRW QHHG D SUPRBWURWR,IXQFW@RQ

'XULQJ HYROXWLRQ OLWRFKRQGULD PD\ KDYH EHHQ DFTXLUHG IURP
>4XHVWLRQ ' @
&RPPHQVDO %PEWHRQD," @
$UFKDH E DFBHULRDQ ' @
(QGRV\PELRWL B 26DVLVRIQU L' D @
3DUDV\PELRWLF2BWEWEGULD @

&RUUHFW $QVZHU



¢ (QGRV\PELRWLPE 26MWAVRIQU L' D @

:KLFK RI WKH IROORZLQJ VWDWHPHQWYV LV 127 WUXH DERXW $GMXYDQWV"

S4AXHVWLRQ ,°' @
W LQFUHDVHY WKH LPPXQRJHQLFLW\ RI DQ DQWLJHQ

>2SWLRQ ,* @
([ WHQGYV WKH ELR DYDLODELOLW\ RI DQ DQWLJHQ

>2SWLRQ ' @
&UHDWHYVY FRYDOHQW PRGLILFDWLRQV RYHU WKH HSLWRSH

>2SWLRQ ,* @
+HOSV LQ DQWLJHQ SUHVHQWDWLRQ DQG FKHPRNLQH UHVSRQVH

>2SWLRQ ' @
&RUUHFW $QVZHU
¢ SUHDWHYV FRYDOHQW PRGLILFDWLRQV RYHU WKH HSLWRSH

>2SWLRQ ' @

7KH PROHFXODU IRUPXOD+IRU JODANL. @R AOVGEEH WKH PROHFXODU IRUPXOD IRU D OLQ
OLQNLQJ WHQ JO\FLQH PROHFXOHV WRIJHWKHU E\ FRQGHQVDWLRQ VIQWKHVLV"

S4AXHVWLRQ ,°' @
& + 2 1

>2SWLRQ ' @
& + 2 1

>2SWLRQ ,' @
& + 2 1

>2SWLRQ ,* @
& + 2 1

>2SWLRQ ' @
&RUUHFW $QVZHU
e &+ 2 1

>2SWLRQ ' @

%DVHG RQ WKH SKRVSKRU\O WUDQVIHU SRWHQWLDO LGHQWLI\ ZKLFK RQH RI WKH
IURP $'3"

>4XHVWLRQ ' @
*OXFRVH SKRVSKDWH

>2SWLRQ ' @
&UHDWLQH SKRVSKDWH

>2SWLRQ ,° @
ELV SKRVSKRJO\FHUDWH

>2SWLRQ ,* @
3KRVSKRHQRO S\UXYDWH

>2SWLRQ ,' @
&RUUHFW $QVZHU
e QUHDWLQH SKRVSKDWH
>2SWLRQ ,* @

KLFK DPLQR DFLG V FDQ EH TXDQWLILHG IURP WKH DFLG K\GURO\VDWHYVY RI SURWI

>4XHVWLRQ ' @
*O@2SWLRQ ,° @
*0Q $VGWLRQ ,' @
+LY¥2SWLRQ ,° @
*0Q $VQ>2ZEMLRQ ,° @

&RUUHFW $QVZHU
e +L¥2SWLRQ ,°' @

7KH OHVVHOVRQ DQG 6WDKO H[SHULPHQW VKRZHG WKDW '1$ UHSOLFDWLRQ LV
>4XHVWLRQ ' @

GLVSHUYSEWHRQ ,' @
FRQVHU¥RWWYRQ ,' @



VHPL FRQVHFRZEWWRWQH,' @
GLVWULE2OWLYRD ' @

&RUUHFW $QVZHU
e FRQVHU¥RWWYRQ ' @

7KH SULPDU\ HQ]J\PH UHVSRQVLEOH IRU GLUHFW UHYHUVDO RI 89 LQGXFHG 77 GLPH

>S4AXHVWLRQ ,°' @
JO\FRV\ODYWVRQ ' @
SKRWROADS\WMVRQ ' @
H[RQXFOHDSMVRQ ' @
HQGRQXFOMHPWHRQ ' @

&RUUHFW $QVZHU

¢ SKRWROADS\WVRQ ' @

3RVW WUDQVODWLRQDO SKRVSKRU\ODWLRQ RI SURWHLQV XVXDOO\ PRGLI\

>S4AXHVWLRQ ,°' @
6HU DQG BKWMLRQ ,° @
7KU DQG XDWLRQ ,° @
6HU 7KU DQSWLRQ ,' @
7KU $QBWLRQ ' @

&RUUHFW $QVZHU
e 6HU 7KU DQSWLRQ ,° @
$TXHRXV RUJDQLF VROYHQWYV ZLOO KDYH

S4XHVWLRQ ' @
ORZHU LRQL]LQJ FDSDFLWY? SWKDRQSXUH ZO@WH U
KLJKHU GLHOHFWULF FRQVY2SQW. RMKDQ SXUB ZDWHU
PRUH LRQL]LQJ FDSDFLW% 2#BKDLQR @ X,UH ZD@H U
VDPH GLHOHFWULF FRQV¥2SQM R ,SXUH BWHU

&RUUHFW $QVZHU
e ORZHU LRQL]LQJ FDSDFLWY? SWKDRQSXUH ZO8WH U
I WKH WZR GLVXOILGH ERQGYV LQ D SURWHLQ FRQWDLQLQJ RQO\ IRXU &\V UHVLGXF
PDQ\ SRVVLEOH FRPELQDWLRQV RI GLVXOILGH ERQGYVY DUH SRVVLEOH"
>S4XHVWLRQ ' @
>2SWLRQ ,°
>2SWLRQ ,'
>2SWLRQ ,°
>2SWLRQ ,°

(SESEONG)

&RUUHFW $QVZHU
(] >2SWLRQ ' @

3KHQ\O LVRWKLRF\DQDWH HIILFLHQWO\ UHDFWV ZLWK DPLQR JURXSV RI SURWHLQV

>S4AXHVWLRQ ' @
XQGHU KLJKO\ DFL6RBEWRRGLWLRQ\@
EHWZHHQ S+ DQ&BWIRQ ,' @

LQ WKH SUHVHQFH RI DOXSWURRYV,+&0 J@V
XQGHU DONDOLQR FRQBQWLRQV @

&RUUHFW $QVZHU
e LQ WKH SUHVHQFH RI DOXSWURRV,'+&0 JBV

:KLFK FODVV RI QHXURWUDQVPLWWHUV ZRXOG EH PRVW DIIHFWHG E\ D WR[LQ WKDYV
S4AXHVWLRQ ,°' @

$PLQR DFLG WUDRGWPLRQWHUV @
&DWHFKRODPLQH ¥2$HVQRRLW W H U V@
OHPEUDQH VROXE O H 2\8WDLRP LW W H U@
SHSWLGH WUDQYWLRQYHUV @

&RUUHFW $QVZHU
e 8DWHFKRODPLQH 2 $IMWQWRRLWWHUM@

KLFK RI WKHVH LV D GLVHDVH RI WKH P\HOLQ VKHDWK"

S4AXHVWLRQ ,°' @
3ROLRSWLRQ ,° @
/HSURZSWLRQ ' @
OXOWLSOH ¥YETOWMURY LYV @
$O]KHLPHIWLRQ ,° @

&RUUHFW $QVZHU



¢ /HSURVZSWLRQ .’ @
KLFK RI WKHVH WHFKQLTXHV FDQQRW GLIIHUHQWLDWH EHWZHHQ LGHQWLFDO WZL

S4AXHVWLRQ ,°' @
:KROH JHQRPH VHZIWQRIQQJ @
+LJK UHVROXWLRQ PHOMWXRBYQH, DQDO@ LV
JLQJHUSULQW BPRBWDRBRIQVRQ @
"1$ ILQJHUS Y2 QWILRQ ,' @

&RUUHFW $QVZHU
® J)LQJHUSULQW PRBWRRBRQVRQ @

:KLFK RI WKH IROORZLQJ LV 127 D FRPSRQHQW RI SODVPD PHPEUDQH"

>4XHVWLRQ ,° @
3KRVSKROLSWERQ ,° @
+LVWRQSWLRQ ,* @
,QWHJUDO SURMHRL@ V' @
&KROHVA2ISWR®Q ,' @

&RUUHFW $QVZHU
e 3KRVSKROISWGRQ ,’ @
$ VROLG ZKLFK LV QRW WUDQVSDUHQW WR YLVLEOH OLJKW DQG ZKRVH FRQGXFWLY

>S4XHVWLRQ ' @

FRYDOHQW >RRQG.IRIY |, @

YDQ GHU :DDO -¥2ERQBDRQ,J @

FR RUGLQDW H2BRQARIN J' @

LRQLF ERQSWQRQ .’ @

&RUUHFW $QVZHU
e FR RUGLQDWH2BRQARIQ ' @

,Q TUDQVPLVVLRQ (OHFWURQ OLFURVFRSH 7(0 D EHDP RI HOHFWURQV LQWHUDFW

>S4AXHVWLRQ ,°' @
5HIOHF¥2ISRLRQ ' @
6KDGRZSWLRQ ' @
"LIIUDFWARWQLRQ ,° @
6 FDW WHASWQURQ ' @

&RUUHFW $QVZHU
e 'LIIUDFWASWLRQ ' @

7KH FRQFHQWUDWLRQ RI GLZEKAQ®@ MVKHTXDGEWIRQ RI WKH OLJDQG ERXQG WR WKH S
>S4AXHVWLRQ ,°' @

>2SWLRQ ' @

>2SWLRQ ,° @

>2SWLRQ ,° @

>2SWLRQ ' @

&RUUHFW $QVZHU
o >2SWLRQ ,° @

7KH VSHFLILF FOHDYDJH DW 3KH 7\U DQG 7US DPLQR DFLGV LV FDWDO\]HG E\

>S4XHVWLRQ ' @
FK\PRWURBMALRQ ' @
WU\SYASWLRQ ' @
FADQRJHQ EYRPWGRQ ,° @

DFHW\OFKROLQBWWRQD,VH @

&RUUHFW $QVZHU
e WU\SVASWLRQ ,' @

' $ODQLQH DQG / $ODQLQH DUH WHFKQLFDOO\ NQRZQ DV

>S4XHVWLRQ ' @
DQRPHDPSWLRQ ,' @
HQDQWLRPHWIVRQ ' @
HSLPHRSWLRQ ., @
SRO\PHASWLRQ ' @

&RUUHFW $QVZHU
e HSLPHBSWLRQ ,' @

,Q WKH ODF RSHURQ SURPRWHU DQG RSHUDWRU UHIHU WR
S4AXHVWLRQ ,°' @



ELQGLQJ VLWHV IRU UHSUHVV-RBWDRQ51'$ SROAPHUDVH
ELQGLQJ VLWHV IRU 51% SRO\PHIMIIVRIQDQG UH@UHVVRU
ELQGLQJ VLWHV IRU UHSURBRZ2GRUL D@ G FRUHBUHVVRU
WZR ELQGLQJ VLWHYV IR¥25WSL RBRO\PHUD®@H

&RUUHFW $QVZHU
e ELQGLQJ VLWHV IRU UHSUHV VR WDBQ51'$ SROAPHUDVH

7KH EDFWHULDO P51%$ ELQGV WR ULERVRPHV WKURXJK WKH
S4AXHVWLRQ ,°' @
6KLQH 'DOJDUQR 2SNV XRIQ FH @
.RIDN VHTXHQWHRQ ' @
7$7$ ERISWLRQ ,° @
QRQ VSHFLILF 2 WKHRYF H' @

&RUUHFW $QVZHU
e 7$7% ERJSWLRQ ,° @

(FR5 HQ]\PH UHFRJQL]HV WKH VHTXHQFH *$$77& $ VWUHWFK RI OLQHDU '"1$ ZLWK
S4AXHVWLRQ ,°' @

IUDJPHQ®WLRQ ' @

IUDJPHQ®WLRQ ' @

I[UDJPHQ®WLRQ ' @

IUDJPHQ®WLRQ ,' @

&RUUHFW $QVZHU
° I[UDJPHQWWLRQ ' @

KLFK RQH RI WKH IROORZLQJ DFWLYLWLHYV LV DVVRFLDWHG ZLWK 5HYHUVH WUDQV
>4XHVWLRQ ' @
'1$ GHSHQGHQW '1$ SROWLHRUID V'H
'1$ GHSHQGHQW 51% 8XRONPRQD,VH
51$ GHSHQGHQW '1$>52RSONBRQD,VH
51$ GHSHQGHQW 51$>3RW\PRHQUD'VH

(SESEONG)

&RUUHFW $QVZHU
e '1$ GHSHQGHQW 51$SR0WPBRQD,VH @

:KDW LV WKH PLQLPXP QXPEHU RI EHWD VWUDQGYVY WKDW FDQ EH WZLVWHG DQG SD
>S4AXHVWLRQ ,°' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

&RUUHFW $QVZHU

e >2SWLRQ ,' @
,Q VLFNOH FHOO DQHPLD WKH QHJDWLYHO\ FKDUJHG JOXWDPLF DFLG UHVLGXH LV

DPLQR DFLGV"

>S4AXHVWLRQ ,°' @

JO\FBQIWLRQ ' @

YDOBQSWLRQ ,° @

DODQL2BWLRQ ,° @

OHXF£RFIWLRQ ,° @

&RUUHFW $QVZHU
e DODQ@IABWLRQ ,° @

$W ZKDW OHYHO RI VWUXFWXUH GR 0\RJORELQ DQG +HPRJORELQ GLIIHU WKH PRVW

>4 XHVWLRQ ' @
BULPDU\ VWARSAWNORUH ' @
7THUWLDU\ 6¥2BXFIVRXQU H @
AXDWHUQDU\ 8 WSIWERQUH @
6HFRQGDU\ 62X MRXQ H' @

&RUUHFW $QVZHU
e 3ULPDU\ VWARSARWMDORUH ,* @

+HPRJORELQ VS YDOXH LV DERXW BBBBBB DV JUHDW DV P\RJORELQ V S YDOXH

S4XHVWLRQ ' @
WZLFRASWLRQ ' @
KDORSWLRQ ' @
WHQ WAPHWVLRQ ' @

WZHQW\ W2ASPWMVRQ ' @


























