
CELRD-PD · 

DEPARTMENTOFTHEARMY 
U.S. ARMY ENGINEER DIVISION, GREAT LAKES AND. OHIO RIVER 

CORPS OF ENGINEERS 
550 MAIN STREET 

CINCINNATI, OH 45202 

U.S. of Huntington District, Army Corps Engineers 
502 Eighth Street, Huntington, WV 25701-2070 

SUBJECT: Major Subordinate Command (MSC) Approval ofthe Bolivar Major Rehabilitation 
F inal USACE Response to Type II Independent External Peer Review (IEPR) 

1. CELRH-EC, memorandum dated 7 August 2013, subject: Bolivar Major Rehabilitation­

Final USACE Response to Type II Independent External Peer Review. 


2. The Type II IEPR repmt and fmal written responses to the Safety Assurance Report have 
been reviewed by LRD Staffand found to be satisfactory. Approval to release the documents to 
the public is granted. 

lilllllllntact for the MSC's approval · 

Encl 



t~l 
REPLY TO 
AlTENTION OF 

CELRH-EC 

DEPARTMENT OF THE ARMY 
HUNTINGTON DISTRICT, CORPS OF ENGINEERS 

502 EIGHTH STREET 
HUNTINGTON, WV 25701 

-

7 August 2013 

reat Lakes & Ohio River Division , CELRD RBT 
50 Main Street, Room 10032, Cincinnati , OH 45202-3222 

SUBJECT: Bolivar Major Rehabilitation- Final USAGE Response to Type II 
Independent External Peer Review 

1. A Type II Independent External Peer Review (IEPR) Safety Assurance Review 
(SAR) was conducted for the subject project in accordance with Section 2035 of the 
Water Resources Development Act of 2007, EC 1165-2-214 , and the Office of 
Management and Budget's Final Information Quality Bulletin for Peer Review (2004). 

2. The IEPR was conducted by Battelle Memorial Institute. The IEPR Panel consisted 
of six panel members w ith technical expertise in geotechnical engineering , 
instrumentation engineering, hydraulic engineering, engineering geology, civil 
engineering, and economics. 

3 . The enclosed document contains written responses to the IEPR comments from five 
separate reviews conducted during the design process for the Bolivar Major 
Rehabilitation Project: 

Major Rehabilitation Report (MRR) 

Design Documentation Report (DDR) 

90% Seepage Barrier Plans and Specifications (P&S) 

100% Service Gates Replacement P&S 

100% Seepage Barrier P&S. 


4. The SAR report and final written responses to the SAR are submitted for review and 
concurrence. The IEPR Report and the USACE responses will be made available to 
the public on the Huntington District's website following approval by BG Burcham. 

5 . If there are any questions or comments on this matter please contact 

encis 



	

   
   

     
      

 
     

 
       

         
  

             
              

             
         

                
             
              
               

              
              

      

           
             

             
             
                 

                
                 

                
              

            
                 

        


 

%ROLYDU 'DP� 2KLR
 
0DMRU 5HKDELOLWDWLRQ 5HSRUW�
 

0DMRU 5HKDELOLWDWLRQ 'HVLJQ 'RFXPHQWDWLRQ 5HSRUW�
 
6HUYLFH *DWHV 5HSODFHPHQW 3ODQV DQG 6SHFLILFDWLRQV�
 

DQG
 
6HHSDJH %DUULHU 3ODQV DQG 6SHFLILFDWLRQV
 

),1$/
 
8�6� $UP\ &RUSV RI (QJLQHHUV 5HVSRQVH WR
 

7\SH ,, ,QGHSHQGHQW ([WHUQDO 3HHU 5HYLHZ �6DIHW\ $VVXUDQFH 5HYLHZ�
 
$XJXVW ���� 

$ 7\SH ,, ,QGHSHQGHQW ([WHUQDO 3HHU 5HYLHZ �,(35� 6DIHW\ $VVXUDQFH 5HYLHZ �6$5� ZDV 
FRQGXFWHG IRU WKH VXEMHFW SURMHFW LQ DFFRUGDQFH ZLWK 6HFWLRQ ���� RI WKH :DWHU 5HVRXUFHV 
'HYHORSPHQW $FW RI ����� (& ���������� :DWHU 5HVRXUFHV 3ROLFLHV DQG $XWKRULWLHV ± &LYLO 
:RUNV 5HYLHZ� DQG WKH 2IILFH RI 0DQDJHPHQW DQG %XGJHW¶V Final Information Quality Bulletin 
for Peer Review (2004). 

7KH JRDO RI WKH 8�6� $UP\ &RUSV RI (QJLQHHUV �86$&(� &LYLO :RUNV SURJUDP LV WR DOZD\V 
SURYLGH WKH PRVW VFLHQWLILFDOO\ VRXQG� VXVWDLQDEOH ZDWHU UHVRXUFH VROXWLRQV IRU WKH QDWLRQ� 7KH 
86$&( UHYLHZ SURFHVVHV DUH HVVHQWLDO WR HQVXULQJ SURMHFW VDIHW\ DQG TXDOLW\ RI WKH SURGXFWV 
86$&( SURYLGHV WR WKH $PHULFDQ SHRSOH� 7KH 7\SH ,, ,(35 LV FRQGXFWHG RQ GHVLJQ DQG 
FRQVWUXFWLRQ DFWLYLWLHV IRU DQ\ SURMHFW ZKHUH SRWHQWLDO KD]DUGV SRVH D VLJQLILFDQW WKUHDW WR KXPDQ 
OLIH �SXEOLF VDIHW\�� 7KLV DSSOLHV WR QHZ SURMHFWV DQG WR WKH PDMRU UHSDLU� UHKDELOLWDWLRQ� 
UHSODFHPHQW� RU PRGLILFDWLRQ RI H[LVWLQJ IDFLOLWLHV� 

%DWWHOOH 0HPRULDO ,QVWLWXWH �%DWWHOOH�� D QRQ�SURILW VFLHQFH DQG WHFKQRORJ\ RUJDQL]DWLRQ ZLWK 
H[SHULHQFH LQ HVWDEOLVKLQJ DQG DGPLQLVWHULQJ SHHU UHYLHZ SDQHOV IRU 86$&(� ZDV HQJDJHG WR 
FRQGXFW WKH 7\SH ,, ,(35 RI WKH 0DMRU 5HKDELOLWDWLRQ 5HSRUW �055�� 'HVLJQ 'RFXPHQWDWLRQ 
5HSRUW �''5�� 6HUYLFH *DWHV 5HSODFHPHQW ���� 3ODQV DQG 6SHFLILFDWLRQV �3	 6�� WKH 6HHSDJH 
%DUULHU ��� 3 6� DQG WKH UHYLVHG OHIW DEXWPHQW GHVLJQ DV UHIOHFWHG LQ WKH 6HHSDJH %DUULHU ���� 
3	 6� 7KH RQO\ SRUWLRQV RI WKH 055 UHYLHZHG IRU WKLV ,(35 FRYHUHG WKH HFRQRPLF DVVHVVPHQW 
RI WKH DOWHUQDWLYHV SHU 7\SH , ,(35 :DLYHU GDWHG �� $SU ���� ± VHH $WWDFKPHQW 1R� �� 

7DEOH � VXPPDUL]HV WKH FRPPHQWV UHFHLYHG GXULQJ UHYLHZ RI WKH 055� ''5 DQG 3	 6 SURGXFWV� 
��� WRWDO FRPPHQWV ZHUH LGHQWLILHG DQG GRFXPHQWHG� RI ZKLFK �� ZHUH LQLWLDOO\ LGHQWLILHG DV 
³FULWLFDO´ FRPPHQWV� &ULWLFDO ZDV GHILQHG DV DQ\ FRPSRQHQW� VXEFRPSRQHQW� RU V\VWHP ZKRVH 
PDOIXQFWLRQ FDQ FDXVH D FDVFDGLQJ IDLOXUH RI WKH HQWLUH VWUXFWXUH DQG SRVH D ULVN RI VHULRXV LQMXU\� 
ORVV RI OLIH� RU ORVV RI PLVVLRQ REMHFWLYHV� 
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7$%/( �� 6XPPDU\ RI &RPPHQWV E\ 5HYLHZ
 

5(3257 727$/ &200(176 &5,7,&$/ 
&200(176 

0DMRU 5HKDELOLWDWLRQ 5HSRUW �� � 
'HVLJQ 'RFXPHQWDWLRQ 5HSRUW �� �� 
���� 6HUYLFH *DWHV 5HSODFHPHQW 3	6 � � 
��� 6HHSDJH %DUULHU 3	 6 �� �� 
���� 6HHSDJH %DUULHU 3	6 �� � 
727$/ ��� �� 

7KH ,(35 UHYLHZV EHJDQ LQ -XQH ���� ZLWK WKH 055 DQG ''5 IROORZLQJ LQ GHVFHQGLQJ RUGHU WKH 
SURGXFWV OLVWHG LQ 7DEOH �� 7KH 86$&( 3URMHFW 'HOLYHU\ 7HDP �3'7� UHVSRQVHV VXIILFLHQWO\ 
DGGUHVVHG DOO %DWWHOOH ,(35 3DQHO FRQFHUQV� WKH FRPPHQWV ZHUH FORVHG RXW DQG D )LQDO ,(35 
'HVLJQ 5HYLHZ 5HSRUW ZDV LVVXHG RQ �� 'HF ����� 6HH DFFRPSDQ\LQJ UHSRUW WLWOHG )LQDO 
,QGHSHQGHQW ([WHUQDO 3HHU 5HYLHZ 'HVLJQ 5HYLHZ 5HSRUW IRU WKH $VVHVVPHQW� $QDO\VLV� 
DQG (YDOXDWLRQ RI WKH %ROLYDU 'DP 6DIHW\ $VVXUDQFH 3URMHFW� 

$OO FRPPHQWV DQG UHVSRQVHV ZHUH GRFXPHQWHG LQ WKH 'HVLJQ 5HYLHZ DQG &KHFNLQJ 6\VWHP 
�'U&KHFNV�� 5HSRUWV JHQHUDWHG IURP WKLV V\VWHP DUH VKRZQ LQ WKH DSSHQGLFHV ZKLFK IROORZ ZLWK 
,(35 3DQHO FRPPHQWV IRUPDWWHG LQ EROG IRQW IROORZHG E\ WKH 3'7 HYDOXDWLRQ RI WKH FRPPHQW� 
7KH 3'7 HYDOXDWLRQV LQFOXGH H[SODQDWLRQV IRU ³1RQ�FRQFXUUHQFH´ RU D GHVFULSWLRQ RI WKH DFWLRQ 
WR EH WDNHQ IRU ³&RQFXUUHQFH´� ,Q VRPH FDVHV D UHYLHZHU VLPSO\ DVNV D TXHVWLRQ LQ ZKLFK D 
UHVSRQVH LV JLYHQ DV ³)RU ,QIRUPDWLRQ 2QO\´� 2I WKH ��� FRPPHQWV DGGUHVVHG GXULQJ WKH ,(35 
UHYLHZV� WKH 3'7 FRQFXUUHG ZLWK ���� QRQ�FRQFXUUHG ZLWK ��� DQG UHVSRQGHG WR � ZLWK 
LQIRUPDWLRQ RQO\� 

/,67 2) $33(1',&(6 

A MAJOR REHABILITATION REPORT IEPR 
B DESIGN DOCUMENTATION REPORT IEPR 
C SERVICE GATES REPLACEMENT 100% P&S IEPR 
D SEEPAGE BARRIER 90% P&S IEPR 
E SEEPAGE BARRIER 100% P&S IEPR 
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( 1\LR TH>E 

DEPARTMENT OF THE ARMY 
U.S.~ !ltG~I!I!III M/11111011, ~T LA ICES AND OfiJO IIWEIR 

CORPa Of EMGIIEBUI 
reo •~'~~" &TN:ET 

CfliiCINrtATJ, 011445:1112 

APR lO .?J~ 

MEMOR.o\:t..-nUM FOR Umurni..nda, Hlmtington District (CELRli-DE), S02 Eighth Street, 
H101tiDgtOJJ, WV 2570 1-2070 

SlJl\JRCT: RC<JU<:st fclr Wai''Cl' of Type I Independent l!xrerool Pet!!' Re\·iew (JEPR) or Bo\[vur 
!Jam Major R~habiliL~inn Rcpml 

1 . Refetetlce : 

a. CHRH-lJJ! memorandum, same subje~t, dsl.ed 26 l!!.nUJIIY 2009 

b. EC 11 05-2-41 0, 22 August2008, Review of Dcci5ion LlocwneJ:its 

c. F.C 1[65-2-209 Draft. 6 Jamwy 200\l, CivH Wotks Review Pol~y 

2 . R~lermrx l.u. pro'·idcd a ~ummary of Holi'o;ar !Jam Majm Reh11bilit111iM Rep ott aoo 
requesu,.l 11 Wlrivcr of a l)-pc I Independent .ExternaJ Peer Review (IEPH) for tnllt report. 

3. Pantgrapb 6.ll. uf rdc:r~~ l.b. states that the dec i.otion to conduct fltl IEPR re.•ts with the 
MSC Commander. FL1Cth~. paragraph 7.f. of reference I.e. says,'the vertical teant 
(invohing district, MSC, RMO, lind HQ m~.o"Jllbcr:J) will advillc the MSC Commander as to 
whctha IEPR is appropriate. The decision tt) t:t)Jlduct rr.PR r~~U! with lh~ MSC Commander~ 

4_ llWJQd on l«<vi.oc from the vertical team, Ihave determineJ thut n T;-pe T 1F.PR i~ nol mtuircd 
for Duli vnr Darn Ma,im- Reho.hlliUttion JJrovided that; 

a. The ....-ork does not require an ~nvironrrter~l!l.1 J m~t Statement (EIS); 

b. Th~ work i~ williin lh~: fo!>t{Jrint of the existing darn: 

c. The work is for an activity for which there is ample experience witbin the Cu7p~ nr 
.t::nginccrs and industty to lre.al tbt: oclivi.ty rut hcing routine; W1d 

$77$&+0(17 1R� �� 7\SH , ,(35 :DLYHU
 

�
 



CELRD-DE 
SUBJECT: Request for Waiver ofType I Independent External Peer Review (IEPR) ofBolivar 
Darn Major Rehabilitation Repon 

d. A Type II, Independent External Peer Review (Safety Assurance Review), with the 
addition ofa review ofeconomics of the alternatives, is started as one ofthe first activities in the 
design phase of the modification. 

4 




 

  

        

    
  

   

              
               

             
             

              
               

                   
             
                 

             
               

             
            

               
             

             
  

   
           

            
          

         
            

          
          

              
         

          
            

             
           

           
           

            
             

           
         


 

$33(1',; $ 

MAJOR REHABILITATION REPORT IEPR 

&RPPHQW ,' 'LVFLSOLQH 6HFWLRQ�)LJXUH 3DJH 1XPEHU /LQH 1XPEHU 
,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 6HFWLRQ � 

7KH ZLWKRXW SURMHFW FRQGLWLRQ GRHV QRW DSSHDU WR DGGUHVV WKH UHSODFHPHQW RI WKH FORVXUH 
V\VWHP GHVFULEHG LQ 6HFWLRQ � �SDJHV ������� QRU GRHV LW DGGUHVV WKH LQWHULP RSHUDWLRQ SODQ 
GHVFULEHG LQ 6HFWLRQ �� 7KH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ VKRXOG LQFOXGH DOO UHDVRQDEO\ 
IRUHVHHDEOH DFWLRQV WR DYRLG RU PLWLJDWH GDPDJHV FDXVHG E\ WKH ZDWHU UHVRXUFH SUREOHP 
EHLQJ DQDO\]HG� 5HKDELOLWDWLRQ RI WKH JDWH V\VWHP ZRXOG DSSHDU WR EH RQH VXFK UHDVRQDEOH 
DFWLRQ� ,I WKH JDWH VWUXFWXUH IDLOV WR FORVH� WKHQ QR SURMHFWV XQGHUWDNHQ WR FRQWURO VHHSDJH 
ZLOO UHVXOW LQ UHWHQWLRQ RI IORRG IORZV� ,I WKH JDWH IDLOV WR RSHQ� WKHQ WKH GDP 
V LQWHJULW\ PD\ 
EH FRPSURPLVHG DQG WKH VWUHDP IORZV XQFRQWUROOHG� 7KH LQWHULP RSHUDWLRQ SODQ VKRXOG DOVR 
EH D SDUW RI WKH ZLWKRXW SURMHFW FRQGLWLRQ� VLQFH 6HFWLRQ ��� GHVFULEHV LW DV WKH PRVW OLNHO\ 
RSHUDWLRQDO UHJLPH� 7KH UHSRUW FDQQRW LGHQWLI\ D VHW RI H[SHFWHG IXWXUH FRQGLWLRQV �L�H� 
IXWXUH JDWH UHSDLUV DQG LQWHULP RSHUDWLRQ SODQV� DQG DQDO\]H D GLIIHUHQW VHW RI FRQGLWLRQV DV 
WKH IXWXUH ZLWKRXW SURMHFW� 6LJQLILFDQW FKDQJHV LQ WKH HFRQRPLF ORVVHV GHVFULEHG LQ WKH 
IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ FRXOG KDYH VLJQLILFDQW HIIHFWV RQ WKH UHFRPPHQGHG SODQ
V 
HFRQRPLF IHDVLELOLW\� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� $ IXOO 
DFFRXQWLQJ RI WKH H[SHFWHG IXWXUH FRVWV DVVRFLDWHG ZLWK JDWH FRPSRQHQW UHSODFHPHQW� �� $ 
IXOO DFFRXQWLQJ RI IORRG GDPDJH� UHFUHDWLRQ DQG RWKHU FRVWV DVVRFLDWHG ZLWK WKH LQWHULP 
RSHUDWLQJ SODQ� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
7KH UHSODFHPHQW RI WKH JDWHV DQG RSHUDWLQJ PDFKLQHU\ �FORVXUH V\VWHP� ZDV 
QRW DGGUHVVHG LQ WKH ZLWKRXW SURMHFW FRQGLWLRQ GXH WR LWV UHODWLYHO\ PLQRU 
VFRSH� ZKHQ FRPSDUHG ZLWK WKH JHRWHFKQLFDO DVSHFWV RI WKH SURMHFW� 
$FFRUGLQJ WR (3 ���������� 'DP 6DIHW\ 3UHSDUHGQHVV� �7KH 0DMRU 
5HKDELOLWDWLRQ 3URJUDP LV OLPLWHG WR WKH PDMRU UHSDLU RU UHVWRUDWLRQ RI PDLQ 
VWUXFWXUHV VXFK DV GDPV� ORFNV� DQG SRZHUKRXVHV� H[FOXVLYH RI HOHFWULFDO� 
PHFKDQLFDO� DQG RWKHU HTXLSPHQW� H[FHSW WKDW VXFK HTXLSPHQW PD\ EH 
LQFOXGHG ZKHUH LW LV HVVHQWLDO WR DQG LQWHJUDO ZLWK WKH IHDWXUH RI WKH SURMHFW 
EHLQJ UHKDELOLWDWHG�� *LYHQ WKLV JXLGDQFH� UHKDELOLWDWLRQ RI WKH �FORVXUH 
V\VWHP� ZRXOG KDYH EHHQ DGGHG WR DQ\ UHFRPPHQGHG DOWHUQDWLYH� :KHQ 
FRPSDUHG WR WKH FRVW IRU WKH UHKDELOLWDWLRQ RI WKH VSLOOZD\ DQG PDLQ 
HPEDQNPHQW� WKH FRVW IRU WKH �FORVXUH V\VWHP� LV QHJOLJLEOH� DQG LV QRW OLNHO\ 
WR LPSDFW WKH HFRQRPLF MXVWLILFDWLRQ ZKHWKHU LQFOXGHG RU QRW� /LNHZLVH� ZKHQ 
FRPSDUHG WR WKH SUREDELOLWLHV RI IDLOXUH IRU WKH VSLOOZD\ DQG PDLQ 
HPEDQNPHQW� WKH SUREDELOLWLHV RI IDLOXUH IRU WKH �FORVXUH V\VWHP� DUH DOVR 
QHJOLJLEOH DQG ZRXOG QRW KDYH KDG D GHILQLQJ LPSDFW RQ WKH UHFRPPHQGHG 
DOWHUQDWLYH� $V IRU WKH LQFOXVLRQ RI WKH ,QWHULP 2SHUDWLQJ 3RRO �,23� ZLWK WKH 
EDVH FRQGLWLRQ� WKH IRUPXODWLRQ RI WKLV SURMHFW ZDV FRQVLVWHQW ZLWK JXLGDQFH 
DQG SUHYLRXVO\ DSSURYHG 5HKDELOLWDWLRQ (YDOXDWLRQ 5HSRUWV� ,Q PRVW 055 
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VWXGLHV DFURVV WKH GLYLVLRQ DW WKH WLPH RI SURMHFW IRUPXODWLRQ� ,23V ZHUH QRW 
FRQVLGHUHG DV SDUW RI WKH EDVH FRQGLWLRQ� RU ZLWKRXW SURMHFW FRQGLWLRQ� IRU 
VHYHUDO UHDVRQV� 7KH ,23 DQG LWV DVVRFLDWHG ,QWHULP 0D[LPXP )ORRG &RQWURO 
3RRO �,0)&3� DUH PHDQW RQO\ DV WHPSRUDU\ QRQ�VWUXFWXUDO PHDVXUHV WR UHGXFH 
WKH ULVN RI GDP IDLOXUH XQWLO D VWUXFWXUDO IL[ LV LPSOHPHQWHG� 7KLV ,0)&3 LV 
QRW FRQVLGHUHG D SHUPDQHQW IL[ QRZ DQG ZDV QRW FRQVLGHUHG D SHUPDQHQW IL[ 
LQ WKH IHDVLELOLW\ GRFXPHQW� 0RUHRYHU� WKLV PHDVXUH� DORQJ ZLWK WKH HQWLUH 
,550 3ODQ� ZDV QRW DSSURYHG XQWLO �� PRQWKV DIWHU WKH FRPSOHWLRQ RI WKH 
%ROLYDU 055� 7KH 'LVWULFW LQFOXGHG D GLVFXVVLRQ RI ,550V ZLWKLQ WKLV 
GRFXPHQW DV D PHDQV WR LQIRUP WKH SXEOLF DERXW RXU FRQWLQXHG HIIRUWV WR 
GHFUHDVH WKH ULVN RI IDLOXUH DW WKH GDP� 7KH JXLGDQFH IRU WKH 5HKDELOLWDWLRQ 
(YDOXDWLRQ 5HSRUW �(3����������� GRHV QRW GLUHFW WKH 'LVWULFW WR DVVHVV QRQ� 
VWUXFWXUDO DOWHUQDWLYHV� ,I WKH SURMHFW KDG QRW EHHQ DSSURYHG� WKH 'LVWULFW PD\ 
KDYH SURFHHGHG ZLWK D IHDVLELOLW\ VWXG\ RQ SHUPDQHQWO\ ORZHULQJ WKH IORRG 
FRQWURO SRRO� 7R SHUPDQHQWO\ DGRSW WKH ,23 ZRXOG UHTXLUH WKH 'LVWULFW WR 
XQGHUWDNH D VHSDUDWH 6HF ��� �5HYLHZ RI &RPSOHWHG 3URMHFWV� VWXG\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH SDQHO UHFRPPHQGV WKDW WKH UHSRUW EH PRGLILHG DQG WKH GLVFXVVLRQ RI 
WKH ZLWKRXW SURMHFW FRQGLWLRQ LQFOXGH D FRQGHQVHG YHUVLRQ RI WKH 86$&( 
HYDOXDWLRQ WR GHPRQVWUDWH FRPSOLDQFH ZLWK (5 ���������� JXLGDQFH� 

,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 6HFWLRQ ��� 

7KLV VHFWLRQ RI WKH UHSRUW LGHQWLILHV IRXU LQLWLDO DOWHUQDWLYHV EXW WKH VXEVHFWLRQV IROORZLQJ 
RQO\ GHVFULEH WKUHH� DSSDUHQWO\ RPLWWLQJ D GHVFULSWLRQ RI VFKHGXOHG UHSDLU� 7KH IXWXUH 
ZLWKRXW SURMHFW FRQGLWLRQ VKRXOG LQFOXGH DOO UHDVRQDEO\ IRUHVHHDEOH DFWLRQV WR DYRLG RU 
PLWLJDWH GDPDJHV FDXVHG E\ WKH ZDWHU UHVRXUFH SUREOHP EHLQJ DQDO\]HG� 7KH RPLVVLRQ 
DIIHFWV RQO\ WKH WHFKQLFDO FRPSOHWHQHVV RI WKH UHSRUW DQG GRHV QRW DSSHDU WR EH OLNHO\ WR 
DIIHFW WKH VHOHFWLRQ RI WKH UHFRPPHQGHG SODQ� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG 
QHHG WR LQFOXGH� �� ,QFOXGH D GLVFXVVLRQ RI D VFKHGXOHG UHSDLU VWUDWHJ\ DQG H[SODLQ ZK\ LW 
ZRXOG RU ZRXOG QRW EH FDUULHG IRUZDUG IRU DGGLWLRQDO DQDO\VLV� 

��� (YDOXDWLRQ &RQFXUUHG 
$ GLVFXVVLRQ RI WKH VFKHGXOHG UHSDLU VWUDWHJ\ DQG WKH UDWLRQDOH IRU LWV 
VFUHHQLQJ IURP SRWHQWLDO DOWHUQDWLYHV ZLOO EH DGGHG WR WKH 0DLQ 5HSRUW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 6HFWLRQ ������� 

5HKDELOLWDWLRQ FRVWV GHVFULEHG HOVHZKHUH LQ WKH UHSRUW DUH LQFRQVLVWHQW ZLWK WKH ��� PLOOLRQ 
ILJXUH KHUH� 7KH ILJXUHV H[SUHVVHG LQ WKH UHSRUW VKRXOG EH LQWHUQDOO\ FRQVLVWHQW ZLWK RQH 
DQRWKHU� DV ZHOO DV PDLQWDLQ FRQVLVWHQF\ ZLWK WKH GDWD� WDEOHV DQG ILJXUHV VKRZQ LQ WKH 
YDULRXV $SSHQGLFHV 6XFK LQFRQVLVWHQFLHV DIIHFW RQO\ WKH WHFKQLFDO TXDOLW\ RI WKH UHSRUW DQG 
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DUH QRW OLNHO\ WR KDYH DQ HIIHFW RQ WKH VHOHFWLRQ RI WKH UHFRPPHQGHG SODQ� 7R UHVROYH WKHVH 
FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� 5HYLHZ WKH UHSRUW DQG $SSHQGLFHV DQG 
PRGLI\ DV QHHGHG WR PDLQWDLQ LQWHUQDO FRQVLVWHQF\� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UHSRUW DQG WHFKQLFDO DSSHQGLFHV ZLOO EH UHYLHZHG� WKH DFFXUDF\ RI WKH 
UHKDELOLWDWLRQ FRVWV FKHFNHG� DQG FRUUHFWLRQV PDGH ZKHUH QHFHVVDU\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 6HFWLRQ ������� 

&RQVLVWHQW ZLWK WKH FRQFHUQ H[SUHVVHG LQ &RPPHQW �������� WKLV GLVFXVVLRQ GRHV QRW 
FRQYLQFH WKH UHDGHU WKDW WKH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ ZLOO QRW LQFOXGH D OLPLWHG 
RSHUDWLRQDO FDSDFLW\� 7KH EDVLV IRU FRPPHQW LV (5 ����������� 2QO\ RQH EDVH FRQGLWLRQ�� 
WKH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ��FDQ EH XVHG WR HYDOXDWH WKH HIIHFWLYHQHVV RI DOWHUQDWLYH 
SODQV� 6HFWLRQ ��� RI WKH PDLQ UHSRUW VWDWHV WKDW DQ LQWHULP RSHUDWLQJ FRQGLWLRQ ZRXOG 
UHTXLUH IORRGZDWHUV WR EH UHOHDVHG HDUOLHU WKDQ WKH FXUUHQW RSHUDWLQJ SODQ WR SUHYHQW SRRO 
OHYHOV IURP H[FHHGLQJ XQVDIH HOHYDWLRQV WKDW ZRXOG WKUHDWHQ WKH LQWHJULW\ RI WKH GDP� 7KLV LV 
OLNHO\ WR LQFUHDVH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ GDPDJHV DQG HIIHFW WKH MXVWLILFDWLRQ RI 
WKH UHFRPPHQGHG SODQ� 7KH EDVLV IRU QRW LQFOXGLQJ WKH LQWHULP RSHUDWLRQV SODQ DV SDUW RI 
WKH ZLWKRXW SURMHFW FRQGLWLRQ DSSHDUV WR EH WKDW LW ZLOO QRW DIIHFW GDP VWDELOLW\ GXULQJ KLJK 
IORZ HYHQWV� :KLOH WKLV W\SH RI DOO�RU�QRWKLQJ DSSURDFK VLPSOLILHV WKH WDVN RI FRPSXWLQJ 
ZLWKRXW SURMHFW FRQGLWLRQ GDPDJHV� WKH UHVXOWDQW ZLWKRXW SURMHFW FRQGLWLRQ GRHV QRW 
DFFXUDWHO\ UHIOHFW WKH H[SHFWHG UHDO�ZRUOG IXWXUH� 7KH UHSRUW FDQQRW LGHQWLI\ RQH H[SHFWHG 
IXWXUH FRQGLWLRQV �L�H� LQWHULP RSHUDWLRQ SODQV� DQG DQDO\]H D GLIIHUHQW VHW RI FRQGLWLRQV DV 
WKH IXWXUH ZLWKRXW SURMHFW� 6LJQLILFDQW FKDQJHV LQ WKH HFRQRPLF ORVVHV GHVFULEHG LQ WKH 
IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ FRXOG KDYH VLJQLILFDQW HIIHFWV RQ WKH UHFRPPHQGHG SODQ V 
HFRQRPLF IHDVLELOLW\� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� ,QFOXGH 
D IXOO DFFRXQWLQJ RI IORRG GDPDJH� UHFUHDWLRQ DQG RWKHU FRVWV DVVRFLDWHG ZLWK WKH LQWHULP 
RSHUDWLQJ SODQ� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
7KH ,23 DQG LWV DVVRFLDWHG ,QWHULP 0D[LPXP )ORRG &RQWURO 3RRO �,0)&3� 
DUH PHDQW RQO\ DV WHPSRUDU\ QRQ�VWUXFWXUDO PHDVXUHV WR UHGXFH WKH ULVN RI 
GDP IDLOXUH XQWLO D VWUXFWXUDO IL[ LV LPSOHPHQWHG� $V IRU WKH LQFOXVLRQ RI WKH 
,QWHULP 2SHUDWLQJ 3RRO �,23� ZLWK WKH EDVH FRQGLWLRQ� WKH IRUPXODWLRQ RI WKLV 
SURMHFW ZDV FRQVLVWHQW ZLWK 0DMRU 5HKDELOLWDWLRQ JXLGDQFH �(3����������� 
DQG SUHYLRXVO\ DSSURYHG 5HKDELOLWDWLRQ (YDOXDWLRQ 5HSRUWV� $V VXFK� WKHVH 
,550V ZHUH QRW FRQVLGHUHG SHUPDQHQW IL[HV GXULQJ WKH GHYHORSPHQW RI WKLV 
IHDVLELOLW\ GRFXPHQW DQG UHPRYHG IURP FRQVLGHUDWLRQ LQ WKH ZLWKRXW SURMHFW 
FRQGLWLRQ� $V VWDWHG LQ WKH UHVSRQVH WR &RPPHQW ��������� LI WKH SURMHFW KDG 
QRW EHHQ DSSURYHG� RU LI UHKDELOLWDWLRQ ZHUH GHWHUPLQHG QRW WR EH IHDVLEOH� WKH 
'LVWULFW PD\ KDYH SURFHHGHG ZLWK D IHDVLELOLW\ VWXG\ RQ SHUPDQHQWO\ ORZHULQJ 
WKH IORRG FRQWURO SRRO� &RQJUHVVLRQDO DXWKRUL]DWLRQ ZRXOG EH QHHGHG WR 
HVWDEOLVK D SHUPDQHQW UHGXFWLRQ LQ RSHUDWLRQDO FDSDFLW\� DQG ZRXOG EH VWXGLHG 
XQGHU WKH 6HFWLRQ ��� DXWKRULW\� 0RUHRYHU� WKRXJK GLVFXVVHG LQ WKH UHSRUW� WKH 
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,550V ZHUH RQO\ SUHOLPLQDU\ SURSRVHG PHDVXUHV DW WKH WLPH RI UHSRUW 
SUHSDUDWLRQ� 7KH ,550V ZHUH ILQDOL]HG DQG DSSURYHG DW 'LYLVLRQ 
+HDGTXDUWHUV LQ )HEUXDU\ RI ����� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 7DEOH � 

7KLV WDEOH DSSHDUV WR KDYH LQDFFXUDWH FDOFXODWLRQV IRU QHW EHQHILWV� 7KH EDVLV IRU WKLV 
FRPPHQW LV WHFKQLFDO FRPSOHWHQHVV DQG DFFXUDF\� 6XEWUDFWLQJ DYHUDJH DQQXDO FRVWV IURP 
DYHUDJH DQQXDO EHQHILWV GRHV QRW SURGXFH WKH YDOXHV VKRZQ IRU QHW EHQHILWV�6XFK 
LQFRQVLVWHQFLHV DIIHFW RQO\ WKH WHFKQLFDO TXDOLW\ RI WKH UHSRUW DQG DUH QRW OLNHO\ WR KDYH DQ 
HIIHFW RQ WKH VHOHFWLRQ RI WKH UHFRPPHQGHG SODQ� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW 
ZRXOG QHHG WR LQFOXGH� �� 5HYLVH WKH UHSRUW WR UHIOHFW PDWKHPDWLFDOO\ DFFXUDWH FDOFXODWLRQV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UHSRUW ZLOO EH UHYLVHG WR VKRZ DFFXUDWH FDOFXODWLRQV LQ DOO WDEOHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

0DLQ 5HSRUW� 
,(35 &RPPHQW 
������� 

(FRQRPLFV 7DEOHV ��� DQG 
XQQDPHG WDEOH� Q�D Q�D 

SDJH �� 

7KHVH WDEOHV
 KHDGHU LQGLFDWH WKDW WKH ILJXUHV VKRZQ DUH LQ )<�� GROODUV RU )<�� GROODUV 
UDWKHU WKDQ )<��� RU KDYH QR \HDU VKRZQ DW DOO� 7KH EDVLV IRU FRPPHQW LV ����������� $OO 
YDOXHV VKRXOG EH VKRZQ LQ GROODUV UHSUHVHQWLQJ QR OHVV WKDQ WKUHH ILVFDO \HDUV RI WKH GDWH RI 
WKH UHSRUW� :KLOH WKH GDWH RI WKH GUDIW UHSRUW LV )<��� WKH GDWH RI WKH ILQDO ZLOO EH DW OHDVW 
)<��� 7DEOH �
V ILJXUHV ZLOO WKHQ EH REVROHWH� UHTXLULQJ D UHHYDOXDWLRQ RI SURMHFW EHQHILWV 
DQG SURMHFW FRVWV� 6XFK LQFRQVLVWHQFLHV DIIHFW WKH FRPSOHWHQHVV DQG XQGHUVWDQGLQJ� EXW 
FRXOG ULVH WR D KLJKHU VLJQLILFDQFH LI QRW WLPHO\ FRUUHFWHG� 7R UHVROYH WKHVH FRQFHUQV� WKH 
UHSRUW ZRXOG QHHG WR LQFOXGH� �� 8SGDWH WKH YDOXHV WR FXUUHQW ILVFDO \HDU GROODUV XVLQJ 
DSSURSULDWH LQGLFHV RU GDWD VHULHV� 

��� (YDOXDWLRQ &RQFXUUHG 
$V VWDWHG LQ (5 ����������� LW LV &RUSV SROLF\ WR UHSRUW DQG PDLQWDLQ FXUUHQW 
HVWLPDWHV RI SURMHFW EHQHILWV� FRVWV DQG HFRQRPLF MXVWLILFDWLRQ RI DOO DFWLYH 
IXQGLQJ SURMHFWV DQG VHSDUDEOH HOHPHQWV� +RZHYHU� WKH %ROLYDU 0DMRU 
5HKDELOLWDWLRQ 5HSRUW KDV EHHQ DSSURYHG E\ WKH *UHDW /DNHV DQG 2KLR 5LYHU 
'LYLVLRQ� DQG WKH SURMHFW KDV PRYHG LQWR WKH ''5 �'HWDLOHG 'HVLJQ� SKDVH� 
$W WKH WLPH RI WKH 5HKDELOLWDWLRQ 5HSRUW
 V DSSURYDO WKH ILJXUHV LQ WKH UHSRUW 
ZHUH LQ )<�� GROODUV� DQG FRQVLGHUHG FXUUHQW E\ WKH VWDQGDUGV VHW IRUWK LQ WKH 
(5� $OVR� LQ DFFRUGDQFH ZLWK WKH (5� WKH +XQWLQJWRQ 'LVWULFW PDLQWDLQV� 
LQWHUQDOO\ IRU \HDUO\ EXGJHWLQJ SXUSRVHV� XSGDWHG SURMHFW FRVWV DQG EHQHILWV 
IRU HDFK RI LWV SURMHFWV� 7KHVH DUH QRW LQFRUSRUDWHG ZLWKLQ WKH DSSURYHG UHSRUW� 
2QO\ LI WKH %ROLYDU 0DMRU 5HKDELOLWDWLRQ 5HSRUW KDG QRW \HW EHHQ DSSURYHG� 
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ZRXOG EH DSSURSULDWH WR UHYLVH WKH QXPEHUV LQ WKH GUDIW RI WKH GRFXPHQW� 7KH 
&RUSV GRHV QRW W\SLFDOO\ UHYLVH DQ DSSURYHG GHFLVLRQ GRFXPHQW WR VKRZ 
XSGDWHG HFRQRPLF ILJXUHV HYHU\ WKUHH ILVFDO \HDUV� 7KH UHSRUW ZLOO EH UHYLVHG 
WR VKRZ DOO QXPEHUV LQ )<�� GROODUV� DQG UHPRYH DQ\ LQFRQVLVWHQFLHV 
EHWZHHQ )<�� DQG )<�� GROODUV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW 0DLQ 5HSRUW� (FRQRPLFV Q�D Q�D������� 6HFWLRQ � 

7KH UHSRUW GRHV QRW DSSHDU WR JLYH FRQVLGHUDWLRQ WR WKH SRWHQWLDO GHFUHDVH LQ 2	0 FRVWV DV 
VXJJHVWHG LQ 6HFWLRQ ��� 7KH EDVLV IRU FRPPHQW LV (5 ����������� 2QO\ RQH EDVH FRQGLWLRQ� 
�WKH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ��FDQ EH XVHG WR HYDOXDWH WKH HIIHFWLYHQHVV RI 
DOWHUQDWLYH SODQV� 6HFWLRQ ��� RI WKH PDLQ UHSRUW VWDWHV WKDW DQ LQWHULP RSHUDWLQJ FRQGLWLRQ 
ZRXOG UHTXLUH IORRGZDWHUV WR EH UHOHDVHG HDUOLHU WKDQ WKH FXUUHQW RSHUDWLQJ SODQ WR SUHYHQW 
SRRO OHYHOV IURP H[FHHGLQJ XQVDIH HOHYDWLRQV WKDW ZRXOG WKUHDWHQ WKH LQWHJULW\ RI WKH GDP� 
7KLV LV OLNHO\ WR LQFUHDVH IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ GDPDJHV DQG HIIHFW WKH 
MXVWLILFDWLRQ RI WKH UHFRPPHQGHG SODQ� 7KH EDVLV IRU QRW LQFOXGLQJ WKH LQWHULP RSHUDWLRQV 
SODQ DV SDUW RI WKH ZLWKRXW SURMHFW FRQGLWLRQ DSSHDUV WR EH WKDW LW ZLOO QRW DIIHFW GDP 
VWDELOLW\ GXULQJ KLJK IORZ HYHQWV� :KLOH WKLV W\SH RI DOO�RU�QRWKLQJ DSSURDFK VLPSOLILHV WKH 
WDVN RI FRPSXWLQJ ZLWKRXW SURMHFW FRQGLWLRQ GDPDJHV� WKH UHVXOWDQW ZLWKRXW SURMHFW 
FRQGLWLRQ GRHV QRW DFFXUDWHO\ UHIOHFW WKH H[SHFWHG UHDO�ZRUOG IXWXUH� $IIHFWV WKH 
FRPSOHWHQHVV RU XQGHUVWDQGLQJ RI WKH UHSRUW� DQG FRXOG UHVXOW LQ WKH UHSRUW GHPRQVWUDWLQJ 
WKDW WKH SURMHFW KDV HYHQ JUHDWHU YDOXH WR WKH QDWLRQ� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW 
ZRXOG QHHG WR LQFOXGH� �� (VWLPDWH ZLWKRXW SURMHFW FRQGLWLRQ 2	 0 FRVWV� �� (VWLPDWH 2	0 
FRVWV XQGHU WKH UHFRPPHQGHG SODQ� �� &RPSXWH QHW 2	0 FRVWV DQG GLVSOD\ WKH GLIIHUHQFH 
LQ 6HFWLRQ �� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
3OHDVH VHH &RPPHQWV �������� DQG �������� IRU D GLVFXVVLRQ RQ ZK\ WKH 
,23 ZDV QRW LQFOXGHG LQ WKH ZLWKRXW SURMHFW FRQGLWLRQ� $SSHQGL[ %� 6HFWLRQ 
��� VWDWHV �7KHUH DUH QR DGGLWLRQDO 2	 0 FRVWV DVVRFLDWHG ZLWK WKH SUHIHUUHG 
SURMHFW DOWHUQDWLYH�� 7KHUHIRUH DQ\ FKDQJH LQ 2 	0 FRVWV XQGHU WKH ZLWK 
SURMHFW FRQGLWLRQ ZRXOG EH D GHFUHDVH LQ 2 0 FRVWV� 7KHVH FRVWV �EHQHILWV�� 
ZKHQ FRPSDUHG ZLWK WKH RWKHU EHQHILWV RI WKH SURMHFW DUH QHJOLJLEOH� DQG WKHLU 
H[FOXVLRQ RQO\ VHUYHV WR XQGHU HVWLPDWH WKH QHW EHQHILWV RI WKH SURMHFW� DQG 
ZHUH QRW GHYHORSHG IRU WKH ZLWK SURMHFW FRQGLWLRQ IRU WKLV UHDVRQ� $V VWDWHG LQ 
UHVSRQVH WR &RPPHQW ��������� LI DQ\ 2 0 FRVWV IRU WKH UHFRPPHQGHG 
DOWHUQDWLYH DUH GHYHORSHG� WKH\ ZLOO EH LQFOXGHG LQ IXWXUH HFRQRPLF XSGDWHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $SSHQGL[ %� (FRQRPLFV Q�D Q�D������� 6HFWLRQ � 

7KH FRQFHUQV H[SUHVVHG LQ &RPPHQWV ������� DQG ������� DUH UHLWHUDWHG KHUH� LQ WKDW WKH 
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IXWXUH ZLWKRXW SURMHFW FRQGLWLRQ VKRXOG LQFOXGH WKH LQWHULP RSHUDWLRQV SODQ� 7KH EDVLV IRU 
FRPPHQW LV ����������� $OO UHDVRQDEO\ VLJQLILFDQW 1(' EHQHILW FDWHJRULHV VKRXOG EH 
GRFXPHQWHG� DQDO\]HG DQG GLVSOD\HG� ,I 2	0 FRVWV DUH H[SHFWHG WR EH VLJQLILFDQWO\ ORZHU 
XQGHU WKH UHFRPPHQGHG SODQ� WKH UHGXFWLRQ LQ WKHVH FRVWV LV D OHJLWLPDWH 1(' EHQHILW DQG 
VKRXOG EH LQFOXGHG� 6LJQLILFDQW FKDQJHV LQ WKH HFRQRPLF ORVVHV GHVFULEHG LQ WKH IXWXUH 
ZLWKRXW SURMHFW FRQGLWLRQ FRXOG KDYH VLJQLILFDQW HIIHFWV RQ WKH UHFRPPHQGHG SODQ
V 
HFRQRPLF IHDVLELOLW\� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� ,QFOXGH 
D IXOO DFFRXQWLQJ RI IORRG GDPDJH� UHFUHDWLRQ DQG RWKHU FRVWV DVVRFLDWHG ZLWK WKH LQWHULP 
RSHUDWLQJ SODQ� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
3OHDVH VHH UHVSRQVH WR &RPPHQWV �������� DQG �������� IRU D GLVFXVVLRQ 
RQ ZK\ WKH ,23 ZDV QRW LQFOXGHG LQ WKH ZLWKRXW SURMHFW FRQGLWLRQ� 3OHDVH VHH 
UHVSRQVH WR &RPPHQW �������� IRU D GLVFXVVLRQ RQ ZK\ 2 0 FRVWV ZHUH 
H[FOXGHG IURP WKH HFRQRPLF DQDO\VLV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $SSHQGL[ %� (FRQRPLFV Q�D Q�D������� 7DEOHV �� DQG �� 

7KH IDFW WKDW WKH ILJXUHV LQ WKH WDEOHV GR QRW VXP KRUL]RQWDOO\ LV VRPHZKDW FRQIXVLQJ� 7KH 
EDVLV IRU FRPPHQW LV WHFKQLFDO FODULW\� ,QWXLWLRQ OHDGV WKH UHDGHU WR H[SHFW WKH YDOXHV IRU WKH 
VHSDUDEOH FRPSRQHQWV WR VXP KRUL]RQWDOO\� $ UHODWLRQVKLS EHWZHHQ WKH HFRQRPLF 
SHUIRUPDQFH RI WKH FRPSRQHQWV EHLQJ DQDO\]HG LV QRW SUHVHQWHG RU GLVFXVVHG LQ WKH WH[W� 
OHDGLQJ WKH UHDGHU WR ZRQGHU ZK\ WKHVH ILJXUHV GRQ
W DGG XS� $IIHFWV RQO\ WKH FODULW\ DQG 
XQGHUVWDQGLQJ RI WKH UHSRUW� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� 
$GGLWLRQDO WH[W LQ WKH UHSRUW WR GHVFULEH WKH UHODWLRQVKLS EHWZHHQ WKH DEXWPHQW DQG PDLQ 
HPEDQNPHQW OHDGLQJ WR WKH YDOXHV QRW VXPPLQJ KRUL]RQWDOO\� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH WDEOHV GR QRW VXP KRUL]RQWDOO\ EHFDXVH WKH YHUWLFDO FROXPQV UHSUHVHQW WKH 
UHKDELOLWDWLRQ FRVW LQFOXGLQJ PRELOL]DWLRQ DQG GHPRELOL]DWLRQ� :KHQ WKH 
FROXPQ KHDGHU UHDGV� IRU H[DPSOH� �PDLQ HPEDQNPHQW RQO\�� WKDW LQFOXGHV 
WKH FRVW RI UHKDELOLWDWLQJ WKH PDLQ HPEDQNPHQW DORQH� DQG LQFOXGHV WKH FRVW RI 
PRELOL]DWLRQ DQG GHPRELOL]DWLRQ� :KHQ WKH FROXPQ KHDGHU UHDGV �ERWK� WKDW 
LQFOXGHV WKH FRVW RI UHKDELOLWDWLRQ ERWK FRPSRQHQWV RI WKH GDP �PDLQ 
HPEDQNPHQW DQG OHIW DEXWPHQW�� DV ZHOO DV WKH FRVW RI PRELOL]DWLRQ DQG 
GHPRELOL]DWLRQ� 7KHUH LV D FRVW VDYLQJV DVVRFLDWHG ZLWK UHKDELOLWDWLQJ ERWK 
FRPSRQHQWV RI WKH GDP DW WKH VDPH WLPH� EHFDXVH WKH FRQWUDFWRU ZRXOG RQO\ 
KDYH WR PRELOL]H DQG GHPRELOL]H RQH WLPH� UDWKHU WKDQ WZR VHSDUDWH WLPHV� 
VKRXOG WKH UHKDELOLWDWLRQ RI WKH FRPSRQHQWV WDNH SODFH DW GLIIHUHQW WLPHV� 7H[W 
ZLOO EH DGGHG WR WKH GRFXPHQW WR FODULI\ WKLV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
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,(35 &RPPHQW $SSHQGL[ %� (FRQRPLFV Q�D Q�D������� 6HFWLRQ ����� 

0RUH LQIRUPDWLRQ LV QHHGHG RQ KRZ WKH UHODWLRQVKLS EHWZHHQ %ROLYDU DQG 'RYHU 'DP LV 
WUHDWHG LQ WKH DQDO\VLV� 7KH EDVLV IRU FODULW\ LV WHFKQLFDO FODULW\� 7KLV VHFWLRQ DSSHDUV WR 
VWDWH WKDW IRU WKH VHYHQ�\HDU SHULRG XQWLO WKH 'RYHU 'DP UHKDE LV FRPSOHWH� WKH UHODWLRQVKLS 
LV VXFK WKDW EDVH FRQGLWLRQ GDPDJHV DUH ORZHU WKDQ LI 'RYHU 'DP ZHUH XQDIIHFWHG E\ D 
IDLOXUH RI %ROLYDU� (OVHZKHUH� WKH UHSRUW VWDWHV WKDW D IDLOXUH DW %ROLYDU ZRXOG OLNHO\ UHVXOW 
LQ D FRUUHVSRQGLQJ LQFUHDVH LQ WKH ULVN RI IDLOXUH DW 'RYHU� ,I VR� WKHQ IRU WKH VHYHQ \HDU 
SHULRG RI 'RYHU
V UHKDE FRQVWUXFWLRQ� WKH SRWHQWLDO GDPDJHV UHGXFHG E\ WKLV UHKDE SURMHFW 
ZRXOG EH KLJKHU� QRW ORZHU� $IIHFWV WHFKQLFDO DFFXUDF\ DQG FODULW\ DQG LV QRW OLNHO\ WR DIIHFW 
WKH VHOHFWLRQ RI WKH UHFRPPHQGHG SODQ� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR 
LQFOXGH� �� &ODULI\ WKLV VHFWLRQ DQG�RU WKH VHFWLRQV RI WKH PDLQ UHSRUW GLVFXVVLQJ WKH 
UHODWLRQVKLS EHWZHHQ WKH WZR VWUXFWXUHV� VXFK WKDW WKH UHDGHU XQGHUVWDQGV WKDW DV ORQJ DV 
ERWK GDPV IDFH ULVN RI IDLOXUH� SRWHQWLDO IXWXUH GDPDJHV DUH KLJKHU WKDQ LI 'RYHU LV 
FRPSOHWH� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH EDVH FRQGLWLRQ GDPDJHV IRU %ROLYDU DUH KLJKHU GXULQJ WKH VHYHQ \HDU 
SHULRG XQWLO WKH 'RYHU 'DP UHKDE LV FRPSOHWH� )RU WKH SXUSRVH RI RXU DQDO\VLV 
ZH DVVXPHG WKDW IRU WKH ILUVW VHYHQ \HDUV RI HYDOXDWLRQ� LI %ROLYDU IDLOHG� WKHQ 
'RYHU ZRXOG IDLO LQ WXUQ� 7KH UHSRUW ZLOO EH UHYLVHG IRU FODULW\ RQ WKLV SRLQW� 
DQG DQ\ FRQIOLFWLQJ VHFWLRQV ZLOO EH FRUUHFWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $SSHQGL[ % DQG (FRQRPLFV Q�D Q�D������� $GGHQGD � � 

0RUH LQIRUPDWLRQ LV QHHGHG RQ KRZ WKH UHWXUQ IUHTXHQF\ RI WKH JHRWHFKQLFDOO\ VLJQLILFDQW 
SRRO OHYHOV ZHUH GHYHORSHG DQG LQFRUSRUDWHG LQWR WKH DQDO\VLV� 7KH EDVLV IRU FRPPHQW LV 
����������� (0 ������������ 7KH DSSHQGL[ DQG DGGHQGD LGHQWLI\ D VXLWH RI SRRO OHYHOV 
GHWHUPLQHG WR KDYH VLJQLILFDQW FRQFHUQ IURP D JHRWHFKQLFDO VWDQGSRLQW� DQG WKH 
FRQVHTXHQFHV RI HQFRXQWHULQJ WKRVH SRRO OHYHO HYHQWV DUH SURSHUO\ GHVFULEHG DQG ZHOO 
GRFXPHQWHG� +RZHYHU� OLWWOH LQIRUPDWLRQ LV SURYLGHG RQ WKH IUHTXHQF\ DVVRFLDWHG ZLWK WKHVH 
SRRO OHYHO HYHQWV� $FFRUGLQJO\� LW LV GLIILFXOW WR GHWHUPLQH KRZ WKH IUHTXHQF\ UHODWLRQVKLSV 
DUH GHYHORSHG LQ WKH DQDO\VLV� 7KLV FXUUHQWO\ DIIHFWV WKH FRPSOHWHQHVV DQG XQGHUVWDQGLQJ RI 
WKH UHSRUW� EXW FRXOG ULVH LQ VLJQLILFDQFH LI WKH UHODWLRQVKLS EHWZHHQ SRRO OHYHOV DQG 
IUHTXHQF\ KDV QRW EHHQ WKRURXJKO\ GHYHORSHG� 7R UHVROYH WKHVH FRQFHUQV� WKH UHSRUW ZRXOG 
QHHG WR LQFOXGH� �� &OHDUO\ GHVFULEH WKH K\GURORJLF DVVXPSWLRQV UHJDUGLQJ IUHTXHQF\ RI 
IORRG HYHQWV DVVRFLDWHG ZLWK D JLYHQ SRRO OHYHO� �� 3URYLGH FOHDU� XQGHUVWDQGDEOH OLQNDJH 
EHWZHHQ IORRG IUHTXHQF\ DQG H[SHFWHG DQQXDO GDPDJH� 

��� (YDOXDWLRQ &RQFXUUHG 
,QIRUPDWLRQ DERXW KRZ WKH UHWXUQ IUHTXHQF\ RI WKH JHRWHFKQLFDOO\ VLJQLILFDQW 
SRRO OHYHOV FDQ EH IRXQG LQ $SSHQGL[ + WR WKH 0DLQ 5HSRUW� 2QFH WKH DUUD\ RI 
SRRO HOHYDWLRQV ZHUH VHOHFWHG� +XQWLQJWRQ 'LVWULFW +	 + WHDP PHPEHUV 
SURYLGHG ZDWHU VXUIDFH SURILOHV IRU WKH ZLWK DQG ZLWKRXW SURMHFW FRQGLWLRQ IRU 
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HDFK RI WKH SRRO HOHYDWLRQV� 7KHVH ZDWHU VXUIDFH SURILOHV ZHUH LPSRUWHG LQWR 
+(&�)'$ ZKLFK ZDV XVHG WR FDOFXODWH WKH SHU�HYHQW GDPDJHV IRU HDFK RI 
WKHVH SRRO HOHYDWLRQV IRU WKH ZLWK DQG ZLWKRXW SURMHFW FRQGLWLRQ� 7KH SHU� 
HYHQW GDPDJHV FDOFXODWHG E\ WKH +(&�)'$ PRGHO ZHUH WKHQ XVHG DV LQSXW WR 
WKH ULVN DQG XQFHUWDLQW\ PRGHO GHYHORSHG E\ 3LWWVEXUJK 'LVWULFW� ZKLFK LQ WXUQ 
SURYLGHG H[SHFWHG DYHUDJH DQQXDO GDPDJHV ZKLFK ZHUH OLQNHG WR WKH 
UHOLDELOLW\ RI WKH GDP� 6HH UHVSRQVH WR FRPPHQW � ������� IRU IXUWKHU GHWDLOV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $SSHQGL[ %� (FRQRPLFV Q�D Q�D������� $GGHQGD � � 

0RUH LQIRUPDWLRQ LV QHHGHG RQ KRZ +(&�)'$ ZDV XVHG LQ WKLV DQDO\VLV DQG KRZ WKH 
GDPDJH�IUHTXHQF\ UHODWLRQVKLSV ZHUH GHYHORSHG� 7KH EDVLV IRU FRPPHQW LV ����������� (0 
������������ 7KH DSSHQGL[ DQG DFFRPSDQ\LQJ DGGHQGD GR QRW FOHDUO\ GHVFULEH KRZ +(&� 
)'$ ZDV LQFRUSRUDWHG LQWR WKH DQDO\VLV� 7KH DGGHQGD DSSHDU WR VKRZ WKDW +(&�)'$ ZDV 
XVHG RQO\ WR GHYHORS D VHW RI VWDJH�GDPDJH IXQFWLRQV IRU ODWHU XVH LQ WKH GHFLVLRQ WUHH PRGHO� 
,I WKLV LV WKH FDVH� WKHQ WKH EDVH FRQGLWLRQ DQG ZLWK UHKDE FRQGLWLRQ GDPDJHV PD\ QRW 
UHSUHVHQW WKH LQWHJUDWLRQ RI D GDPDJH�IUHTXHQF\ UHODWLRQVKLS� DQG DUH WKXV QRW 
UHSUHVHQWDWLYH RI H[SHFWHG DQQXDO GDPDJHV� DV UHTXLUHG E\ H[LVWLQJ 86$&( JXLGDQFH� 7KLV 
FRXOG EH D IXQGDPHQWDO SUREOHP ZLWK WKH DQDO\VLV LI LW GRHV QRW SUHVHQW H[SHFWHG DQQXDO 
GDPDJHV� DQG LW FRXOG DIIHFW WKH VHOHFWLRQ RU MXVWLILFDWLRQ RI WKH SURMHFW� 7R UHVROYH WKHVH 
FRQFHUQV� WKH UHSRUW ZRXOG QHHG WR LQFOXGH� �� &OHDUO\ H[SODLQ WKH OHYHO WR ZKLFK +(&�)'$ 
ZDV XVHG LQ WKLV DQDO\VLV� DQG ZKHWKHU +(&�)'$ ZDV XVHG WR FDOFXODWH H[SHFWHG DQQXDO 
GDPDJHV� �� &OHDUO\ H[SODLQ KRZ YDOXHV GHULYHG IURP +(&�)'$ ZHUH XVHG LQ WKH GHFLVLRQ� 
WUHH DQDO\VLV� DQG KRZ WKRVH YDOXHV VHUYH DV D UHDVRQDEOH VXEVWLWXWH IRU +(&�)'$ 
SURGXFHG YDOXHV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH VWDJH GDPDJH UHODWLRQVKLSV ZHUH GHYHORSHG XVLQJ WKH +(&�)'$ PRGHO 
ZKLFK LV WKH FODVVLF PRGHO XVHG E\ WKH &RUSV IRU WKLV SXUSRVH� 7KH UHYLHZHU LV 
FRUUHFW WKDW WKH GDPDJHV IRU GLIIHUHQW IUHTXHQF\ HYHQWV ZHUH QRW LQWHJUDWHG WR 
FRPSXWH H[SHFWHG DYHUDJH DQQXDO GDPDJHV LQ WKH WUDGLWLRQDO PDQQHU 
GHVFULEHG LQ (0 ����������� EHFDXVH WKH DQDO\VLV LV QRW WKH WUDGLWLRQDO QHZ 
SURMHFW VWXG\ WKDW LV WKH EDVLV IRU WKH SURFHGXUH� 7KH SURFHGXUH IRU 
UHKDELOLWDWLRQ VWXGLHV LV GHVFULEHG LQ (5 ���������� DQG UHTXLUHV D OLIH F\FOH 
DQDO\VLV WKDW FRQVLGHUV WKH RFFXUUHQFH RI GLIIHUHQW SRRO HOHYDWLRQV DQG� IRU 
HDFK SRRO HOHYDWLRQ� WKH SUREDELOLW\ RI XQVDWLVIDFWRU\ SHUIRUPDQFH� LQFOXGLQJ 
IDLOXUH� DQG WKH SRVVLEOH IORRG GDPDJHV� 3DUWLFXODU HYHQWV DUH VLPXODWHG E\ 
JHQHUDWLQJ UDQGRP QXPEHUV DQG FRPSDULQJ WKHP WR SUREDELOLWLHV IRU WKH 
RFFXUUHQFH RI VSHFLILF HYHQWV DV GHYHORSHG E\ WKH HQJLQHHULQJ VWDII� 8SRQ 
FRPSOHWLRQ RI WZHQW\ WKRXVDQG LWHUDWLRQV RI WKH OLIH F\FOH VLPXODWLRQ� WKH 
IORRG GDPDJHV ZHUH DYHUDJHG� GLVFRXQWHG� DQG DQQXDOL]HG� ,Q VXP� SRVVLEOH 
IORRG GDPDJHV ZHUH VLPXODWHG RYHU D �� \HDU OLIH F\FOH UDWKHU WKDQ FRQVLGHUHG 
DV FRQVWDQWV DV DVVXPHG LQ WKH WUDGLWLRQDO DQDO\VLV� $V SDUW RI WKH YDOLGDWLRQ RI 
WKH SURFHGXUH HPSOR\HG LQ WKLV VWXG\� WKH H[SHFWHG IORRG GDPDJHV XVLQJ WKH 

�� 



            
              

              
           

     

     


 

WUDGLWLRQDO PHWKRG ZHUH FRPSDUHG WR WKRVH FRPSXWHG IURP WKH RXWSXW RI WKH 
VLPXODWLRQ PRGHO IRU WKH ILUVW \HDU LQ WKH DQDO\VLV DQG WKH YDOXHV ZHUH ZLWKLQ 
� SHUFHQW� 7KLV LQGLFDWHV WKDW WKH SURFHGXUH XVHG LQ WKH VWXG\ LV QRW RQO\ 
DSSURSULDWH� EXW FRQVLVWHQW ZLWK WKH FODVVLF PHWKRG� $SSHQGL[ % ZLOO EH 
UHYLVHG WR IRU WHFKQLFDO FODULILFDWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
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$33(1',; % 

DESIGN DOCUMENTATION REPORT IEPR 

&RPPHQW ,' 'LVFLSOLQH 6HFWLRQ�)LJXUH 3DJH 1XPEHU /LQH 1XPEHU 
,(35 &RPPHQW *HRWHFKQLFDO ����� � Q�D������� 

7KH ''5�IRU $75 LQGLFDWHV RQ SDJH � WKDW ZDWHU HQWHUV FRDO�XQGHUFOD\�OLPHVWRQH DW 
DSSUR[LPDWHO\ HOHY ��� RQ WKH XSVWUHDP IDFH RI WKH DEXWPHQW DQG WKDW XQFRQWUROOHG 
VHHSDJH KDV EHHQ REVHUYHG ZLWK SRRO HOHYDWLRQV LQ H[FHVV RI HOHY� ���� 7KLV GRFXPHQW 
LQGLFDWHV �7KH H[WHQW RI WKH VHHSDJH SDWK WKURXJK WKH DEXWPHQW EHGURFN FDQQRW EH 
YHULILHG� WKHUHIRUH� WKH IXWXUH LQWHJULW\ RI WKH DEXWPHQW�HPEDQNPHQW FRQWDFW LV LQ 
TXHVWLRQ�� ,W KDV EHHQ LQGLFDWHG WKH SODQ LV WR UDGLDO JURXW WKH OHIW DEXWPHQW DQG LQVWDOO D 
FRQFUHWH VHHSDJH EDUULHU� FRQVLVWLQJ RI K\GURPLOO SDQHOV� WR D GHSWK RI WKUHH IHHW LQWR 
FRPSHWHQW EHGURFN� $OWKRXJK VLJQLILFDQW ERUHKROH� G\H WHVWV� FRULQJ� HWF� KDYH EHHQ 
SHUIRUPHG KRZ ZLOO WKH 86$&( FRQILUP WKH K\GURPLOO SDQHOV KDYH EHHQ LQVWDOOHG VXIILFLHQW 
GLVWDQFH LQWR �FRPSHWHQW EHGURFN�" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UHYLHZHU LV UHIHUUHG WR WKH UHVSRQVH IRU FRPPHQW ������� ZKLFK VKRXOG 
EH D VXLWDEOH UHVSRQVH IRU WKLV FRPPHQW DV ZHOO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO ����� �� Q�D������� 

7KLV VHFWLRQ RI WKH ''5 LQGLFDWHV �$FURVV WKLV ��� IRRW WUDQVLWLRQ DUHD� WKH EDVH HOHYDWLRQ 
RI WKH EDUULHU ZLOO EH VWDLU�VWHSSHG XSZDUGV IURP ��� IHHW WR ��� IHHW� ZLWK D PLQLPXP 
HPEHGPHQW RI � IHHW LQWR FRPSHWHQW URFN DW WKH OHIW DEXWPHQW DFKLHYHG�� :KDW SURFHGXUHV 
ZLOO EH XVHG LQ FRQVWUXFWLRQ WR YLVXDOO\ FRQILUP WKDW FRPSHWHQW URFN KDV EHHQ UHDFKHG" 

��� (YDOXDWLRQ &RQFXUUHG 
$V GLVFXVVHG GXULQJ FRQIHUHQFH FDOO ZLWK UHYLHZHUV� WKH HOHYDWLRQ RI 
XQZHDWKHUHG�FRPSHWHQW URFN KDV EHHQ GHILQHG WR VRPH H[WHQW WR GDWH E\ D 
QXPEHU RI ERULQJV DW WKH OHIW DEXWPHQW� 7KH UHVROXWLRQ RI WKLV GHILQLWLRQ ZLOO 
EH VLJQLILFDQWO\ LQFUHDVHG SULRU WR EDUULHU LQVWDOODWLRQ E\ SHUIRUPLQJ DQ 
DGHTXDWH QXPEHU RI DGGLWLRQDO ERULQJV DFURVV WKH H[DFW EDUULHU DOLJQPHQW 
ZKHUH VWDLU�VWHSLQJ ZLOO RFFXU� 'XULQJ FRQVWUXFWLRQ� H[FDYDWLRQ HTXLSPHQW 
DQG LQVWUXPHQWDWLRQ ZLOO SURYLGH DFFXUDWH DQG UHDO�WLPH LQIRUPDWLRQ 
FRQFHUQLQJ GHSWK�HOHYDWLRQ RI H[FDYDWLRQ�HPEHGPHQW DFKHLYHG� DQG WKURXJK 
HYDOXDWLRQ RI WKHVH GDWD� H[FDYDWLRQ UHVLVWDQFH E\ HTXLSPHQW� UHDO�WLPH YLVXDO 
LQVSHFWLRQ RI PDWHULDO EHLQJ H[FDYDWHG� SRVW�EDUULHU LQVWDOODWLRQ FRULQJ� HWF�� 
DGHTXDWH HPEHGPHQW LQWR FRPSHWHQW URFN ZLOO EH DFKLHYHG DQG YHULILHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



   
  

    

           
              

           
          
                
            

           
             

           
            

              
             

               
             

               
            
             

            

   
           

         
           

             
          

        
         

         

     

 
    

   
 

            
               

                
              

                
              

   
          

           
           


 

,(35 &RPPHQW *HRWHFKQLFDO *HRWHFKQLFDO �� Q�D������� $QDO\VLV $SS % 

7KLV VHFWLRQ LQGLFDWHV �7R FRPSOHWH SUREDELOLVWLF VORSH VWDELOLW\ DQDO\VHV RI WKH 
HPEDQNPHQW DQG QDWXUDO WHUUDFH IRU %ROLYDU 'DP 
V SURILOHV DQG ORDG FDVHV� 6/23(�: ZDV 
XWLOL]HG� 7KH SURJUDP JHQHUDWHG ERWK GHWHUPLQLVWLF �DV GHVFULEHG DERYH�� DQG WKHQ 
SUREDELOLVWLF UHVXOWV IRU VORSH IDLOXUHV XWLOL]LQJ 0RQWH &DUOR VLPXODWLRQ �*(26/23( 
,QWHUQDWLRQDO /WG�� ������ ZKLFK LV D PRGXOH EXLOW LQWR WKH VRIWZDUH� 7KH XQLW ZHLJKW RI WKH 
HPEDQNPHQW� WHUUDFH� DQG IRXQGDWLRQ VRLOV� DORQJ ZLWK ""YDOXHV RI WKHVH PDWHULDOV� ZHUH 
WUHDWHG DV UDQGRP YDULDEOHV ZLWK QRUPDO GLVWULEXWLRQV ZLWKLQ WKH UDQJH EHWZHHQ 
SDUDPHWHUV
 +&9 DQG /&9� 7KH H[SHFWHG DQG SUREDELOLVWLF SDUDPHWHUV LQ )LJXUH � ZHUH 
XVHG IRU REWDLQLQJ GHWHUPLQLVWLF )6�SURJUHVVLYH HURVLRQ� DQG 3U�X� YDOXHV� 7KH 0RQWH 
&DUOR VLPXODWLRQ UXQV WKRXVDQGV RI VORSH VWDELOLW\ �WULDO� DQDO\VHV ����� LWHUDWLRQV ZHUH 
GHWHUPLQHG DSSURSULDWH DQG UXQ IRU HDFK PRGHO LQ WKLV ZRUN� RQ WKH VHOHFWHG IDLOXUH 
VXUIDFH ZKLOH UDQGRPO\ YDU\LQJ WKH LQSXW VRLO SURSHUWLHV ZLWKLQ WKH VSHFLILHG UDQJHV��, GLG 
QRW VHH DQ\ LQGLFDWLRQ LQ DQ\ RI WKH GRFXPHQWV ZKHUH HLWKHU D KDQG�FKHFN RU VHFRQG 
VRIWZDUH SURJUDP ZHUH XVHG WR LQGHSHQGHQWO\ FKHFN WKH UHVXOWV RI WKH *HRVORSH FRPSXWHU 
UXQV IRU ILQDO FULWLFDO VXUIDFHV� :KLOH *HRVORSH 6ORSH�: VRIWZDUH LV D JRRG SURJUDP , KDYH 
IRXQG LQVWDQFHV ZKHUH WKH VRIWZDUH LQFRUUHFWO\ FDOFXODWHV IDFWRU RI VDIHW\ DV GLVFRYHUHG 
GXULQJ XVH RI KDQG�FKHFNV RI FULWLFDO VXUIDFHV� +DYH \RX SHUIRUPHG LQGHSHQGHQW FKHFNV RI 
WKH FULWLFDO VXUIDFHV HLWKHU ZLWK D VHFRQG VRIWZDUH SURJUDP RU RWKHU PHDQV" 

��� (YDOXDWLRQ &RQFXUUHG 
+DQG FDOFXODWLRQ FKHFNV RQ LQILQLWH VORSH IDLOXUHV JHQHUDWHG E\ 6ORSH�: KDYH 
SUHYLRXVO\ EHHQ SHUIRUPHG IRU VKDOORZ IDLOXUHV ZLWK KRUL]RQWDOO\ HPHUJLQJ 
VHHSDJH� DQG WKHVH KDQG FKHFNV DJUHHG ZHOO ZLWK 6ORSH�: UHVXOWV� 7KHVH 
LQGHSHQGHQW FKHFNV ZHUH QRW LQFOXGHG LQ WKH ''5 EXW WKH\ ZLOO EH LQFOXGHG 
LQ WKH UHYLVHG YHUVLRQ� $GGLWLRQDOO\� KDQG FDOFXODWLRQ FKHFNV ZLOO EH 
SHUIRUPHG IRU UHSUHVHQWDWLYH GHHSHU�VHDWHG FULWLFDO IDLOXUHV WR HQVXUH 
DJUHHPHQW EHWZHHQ LQGHSHQGHQW DSSURDFK DQG 6ORSH�: UHVXOWV LV UHDVRQDEOH� 
WKHVH ZLOO DOVR EH LQFOXGHG LQ WKH UHYLVHG ''5� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

*HRWHFKQLFDO ,(35 &RPPHQW *HRWHFKQLFDO Q�D Q�D$QDO\VLV $SS % ������� 

7KH VORSH VWDELOLW\ DQDO\VLV SUHVHQWHG LQ WKLV DSSHQGL[ DQDO\]HV VHYHUDO FRQGLWLRQV� 2I 
SDUWLFXODU FRQFHUQ LV WKDW LW KDV EHHQ QRWHG WKH GHVLJQHU UHOLHV RQ WDLOZDWHU EHLQJ SUHVHQW 
GRZQVWUHDP RI WKH %ROLYDU GDP DQG LW KDV EHHQ LQGLFDWHG WKDW ORZHU IDFWRU RI VDIHW\ ZRXOG 
EH FDOFXODWHG ZLWKRXW WKLV� +DYH \RX DQDO\]HG WKH ULVN RI SURJUHVVLYH GDP IDLOXUHV" :KDW 
KDSSHQV LI 'RYHU GDP IDLOV DQG \RX FDQQRW UHO\ RQ WKH WDLOZDWHU WR LPSURYH VWDELOLW\ RI 
%ROLYDU GDP" , GLG QRW VHH DQ\ GLVFXVVLRQ RI WKLV ULVN LQ WKH DQDO\VLV� 

��� (YDOXDWLRQ &RQFXUUHG 
6XEVHTXHQW WR WKH GUDIW ''5 SUHSDUDWLRQ� WUDQVLHQW VHHSDJH DQG VORSH 
VWDELOLW\ PRGHOLQJ KDV EHHQ SHUIRUPHG XWLOL]LQJ H[SHFWHG SRRO DQG WDLO ZDWHU 
HOHYDWLRQ K\GURJUDSKV IRU H[WUHPH ORDGLQJ HYHQW DW %ROLYDU 'DP� 7KLV ZRUN 
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KDV IRFXVVHG RQ JDLQLQJ EURDGHU XQGHUVWDQGLQJ RI SRWHQWLDO VORSH LQVWDELOLW\ 
GXULQJ H[WUHPH ORDGLQJ HYHQW E\ FRQVLGHULQJ VWDELOLW\ DW GLIIHUHQW WLPH VWHSV 
GXULQJ WKH HYHQW �GXULQJ ZKLFK WDLO ZDWHU HOHYDWLRQV YDU\ DFURVV D UDQJH�� 7KLV 
ZRUN ZLOO EH LQFOXGHG LQ WKH UHYLVHG ''5� DQG WR DQ H[WHQW DGGUHVVHV WKH 
UHYLHZ FRPPHQW� 7KH ULVN RI SURJUHVVLYH GDP IDLOXUHV DV VXJJHVWHG KDV QRW 
H[SOLFLWO\ EHHQ DQDO\]HG�TXDQWLILHG DV SDUW RI WKLV ''5� $V SDUW RI FXUUHQW 
ULVN DVVHVVPHQW SURFHVVHV �RQJRLQJ SRWHQWLDO IDLOXUH PRGH DQDO\VHV DQG ULVN 
DVVHVVPHQW VWXGLHV�� ZH GR QRW FXUUHQWO\ FRQVLGHU SURJUHVVLYH GDP IDLOXUHV� 
:KLOH SRVVLEOH� WKH SUREDELOLW\ RI VORSH LQVWDELOLW\ DW %ROLYDU 'DP GXH WR 
IDLOXUH RI 'RYHU 'DP LV DW ZRUVW �LI RQH ZHUH WR DVVXPH VORSH IDLOXUH RI 
%ROLYDU 'DP FRXOG EH FHUWDLQ XSRQ 'RYHU IDLOXUH� HTXLYDOHQW WR WKH 
SUREDELOLW\ RI IDLOXUH RI 'RYHU 'DP� 7KH H[SHFWHG ORQJ�WHUP FRQGLWLRQ IRU 
WKLV K\SRWKHWLFDO DQDO\VLV LV WKDW 'RYHU 'DP ZLOO H[LVW LQ LWV UHPHGLDWHG VWDWH 
VXFK WKDW LW LV LQ DFFRUGDQFH ZLWK WROHUDEOH ULVN JXLGHOLQHV �L�H� KDYH WROHUDEOH 
DQQXDO SUREDELOLW\ RI IDLOXUH�� 7KHUHIRUH� LW VHHPV WKDW ZKLOH WKLV LV D FUHGLEOH 
IDLOXUH PRGH� LW LV DQ LQVLJQLILFDQW ULVN GULYHU� DQG LW GRHV QRW SRVH DQ 
LQWROHUDEOH DQQXDO SUREDELOLW\ RI IDLOXUH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO $SSHQGL[ % 3DUD� ��� Q�D 
������� 

5LJKW DEXWPHQW KDV DSSDUHQWO\ KDG OLWWOH DQDO\VLV RWKHU WKDQ IORZ QHW FDOFXODWLRQV DW VWD� 
����� $OWKRXJK WKH HPEDQNPHQW KHUH LV RQO\ ��
 KLJK� LW KDV QHYHU H[SHULHQFHG D K\GUDXOLF 
KHDG VR ZH GRQ
W NQRZ KRZ LW ZLOO UHDFW ZKHQ LQ VHUYLFH� 7KH JUDYHO OD\HU ULVHV VWHHSO\ DV LW 
DSSURDFKHV WKH ULJKW DEXWPHQW DQG SRWHQWLDOO\ FRXOG EH D VHHSDJH SDWK DURXQG�EHQHDWK WKH 
HPEDQNPHQW� +DV WKH SRWHQWLDO RI DQ DEXWPHQW IDLOXUH EHHQ FRQVLGHUHG RU DQDO\]HG� DQG LI 
QRW� , VXJJHVW JLYLQJ D SRWHQWLDO ULJKW DEXWPHQW IDLOXUH PRGH VRPH WKRXJKW� 

��� (YDOXDWLRQ &RQFXUUHG 
6XEVHTXHQW WR WKH ,(35� ZH KDYH EHHQ ZRUNLQJ LQ FRQMXQFWLRQ ZLWK DQ 
H[WHUQDO 86$&( ULVN FDGUH� DQG WKURXJK WKLV ZRUN ZH DUH SHUIRUPLQJ 
SRWHQWLDO IDLOXUH PRGH DQG ULVN DVVHVVPHQW DQDO\VHV� 7KH ULJKW DEXWPHQW LV 
UHFHLYLQJ FRQVLGHUDWLRQ�DQDO\VLV DV VXJJHVWHG E\ WKLV UHYLHZ FRPPHQW� 7KLV 
ZRUN LV RQJRLQJ� DQG WKH ''5 ZLOO EH UHYLVHG DV QHFHVVDU\ GHSHQGLQJ RQ WKH 
RXWFRPH RI WKHVH HIIRUWV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO %* ��� Q�D Q�D������� 

(PEHGPHQW RI WKH FXW RII ZDOO LV VKRZQ WR EH HPEHGGHG � IHHW LQWR FRPSHWHQW URFN� 6XJJHVW 
WKDW �FRPSHWHQW URFN� EH GHILQHG� RU VSHFLI\ D ILHOG LQVSHFWLRQ DQG DSSURYDO E\ 86$&( 
SHUVRQQHO WR GHWHUPLQH LI WKH H[FDYDWLRQ LV LQWR FRPSHWHQW URFN� 7KLV LQIRUPDWLRQ VKRXOG 
DOVR EH VKRZQ RQ GUDZLQJ &*���� RU FRQVWUXFWLRQ GUDZLQJV ZKHQ WKH\ DUH GHYHORSHG� 

��
 



   
             

           
  

     

     
 

                
               

           
            

       

   
          

       

     

      
 

            
           

               
          

   
           

           
           

            
          
           

           
           

     

      
 

          
              


 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UHYLHZHU LV GLUHFWHG WR WKH UHVSRQVH IRU FRPPHQW �������� ZKLFK ZDV D 
VLPLODU FRPPHQW� 7KH UHVSRQVH IRU WKDW FRPPHQW VKRXOG VDWLVI\ WKLV FRPPHQW 
DV ZHOO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO ''5 �� ���������� 

%DQN UXQ VDQG LV VSHFLILHG KHUH DQG RQ GZJ &*���� )URP QDUUDWLYH LQ WKH ''5� WKH 
ERUURZ SLW VDQG DQG JUDYHO LV H[SHFWHG WR VDWLVI\ GHVLJQ UHTXLUHPHQWV IRU D IUHH GUDLQLQJ 
PDWHULDO� 6XJJHVW WKDW FRQVWUXFWLRQ TXDOLW\ FRQWURO SURFHGXUHV UHVXOW LQ FRQILUPDWLRQ WKDW 
WKH ERUURZ SLW PDWHULDO PHHWV WKH LQWHQGHG JUDGDWLRQ� DQG GHYHORS FRQVWUXFWLRQ 4$�4& 
PHDVXUHV WR LQVXUH LW LV IUHH GUDLQLQJ� 

��� (YDOXDWLRQ &RQFXUUHG 
&RQVWUXFWLRQ 4&�4$ SURFHGXUHV ZLOO FRQILUP WKDW WKH ERUURZ SLW PDWHULDO 
PHHWV LQWHQGHG JUDGDWLRQ DV UHYLHZ FRPPHQW UHFRPPHQGV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO 0DLQ 5HSRUW �� Q�D������� 

, GLG QRW VHH PHQWLRQ RI HQYLURQPHQWDO SURWHFWLRQ FRQWUROV� LQFOXGLQJ FRQVWUXFWLRQ VLWH 
HURVLRQ FRQWURO� VWRUP ZDWHU PDQDJHPHQW GXULQJ FRQVWUXFWLRQ� RU UHTXLUHPHQWV IRU FRQWURO 
RI VHGLPHQWV RU UXQRII IURP WKH EHQWRQLWH VOXUU\ FRQVWUXFWLRQ VLWH� , DVVXPH WKDW WKHVH ZLOO 
EH DGGUHVVHG LQ WKH SODQV DQG VSHFLILFDWLRQV SKDVH� 3OHDVH FRQILUP� 

��� (YDOXDWLRQ &RQFXUUHG 
$GGHG WKH SDUDJUDSK VKRZQ EHORZ WR WKH 0DLQ 5HSRUW� ������ (QYLURQPHQWDO 
3URWHFWLRQ 7KH FRQWUDFWRU ZLOO EH UHTXLUHG WR PDQDJH VWRUP ZDWHU� SUHYHQW 
HURVLRQ� DQG FRQWURO VHGLPHQWV IURP WKH VLWH GXULQJ FRQVWUXFWLRQ WKURXJK WKH 
XVH RI HURVLRQ DQG VHGLPHQW FRQWURO PHDVXUHV� DQG REWDLQLQJ WKH 2KLR (3$ 
*HQHUDO 6WRUP :DWHU 3HUPLW IRU &RQVWUXFWLRQ $FWLYLW\� 6LOW IHQFLQJ� GLWFK 
FKHFNV� DQG WHPSRUDU\ VHHGLQJ KDYH EHHQ LQFRUSRUDWHG LQWR WKH TXDQWLWLHV IRU 
WKH ''5� 'HWDLOV RI WKH HQYLURQPHQWDO SURWHFWLRQ IHDWXUHV ZLOO EH GHYHORSHG 
LQ WKH GXULQJ WKH SODQV DQG VSHFLILFDWLRQV SKDVH RI WKH SURMHFW�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO &6����([K� &�� Q�D Q�D������� 

&RQWUDFWRU VWDJLQJ�OD\GRZQ DUHD LV GHVLJQDWHG IRU WKH VHHSDJH EDUULHU FRQVWUXFWLRQ� 
KRZHYHU� QR FRQVWUXFWLRQ VWDJLQJ DUHD LV GHVLJQDWHG RQ WKH GRZQVWUHDP VLGH RI WKH GDP� 
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%HFDXVH RI WKH H[WHQVLYH GUDLQDJH DQG VHHSDJH IHDWXUHV GRZQVWUHDP IURP WKH GDP� , 
VXJJHVW WKDW D VWDJLQJ DUHD EH GHVLJQDWHG VR WKDW \RX FDQ FRQWURO WUDIILF DQG FRQVWUXFWLRQ 
DFWLYLWLHV WR DYRLG GDPDJH WR WKH GUDLQDJH IHDWXUHV� 

��� (YDOXDWLRQ &RQFXUUHG 
$ VHFRQG VWDJLQJ DUHD KDV EHHQ GHVLJQDWHG RQ WKH GRZQVWUHDP WHUUDFH DUHD DV 
VKRZQ RQ ([KLELW &��� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &*����([K� &��� &LYLO Q�D Q�D������� &��� 

7KH WLWOH RI WKHVH GUDZLQJV LQGLFDWHV WKDW WKHUH ZRXOG EH VHHSDJH EODQNHW GHWDLOV IRXQG RQ 
WKH GUDZLQJV� EXW WKH GUDZLQJV DSSHDU WR DGGUHVV WKH VHHSDJH EDUULHU RQO\� &URVV VHFWLRQDO 
GUDZLQJV RI WKH VHHSDJH EDUULHU DQG WHUUDFH ILOWHU EODQNHW ZRXOG FODULI\ ZKDW IHDWXUHV DUH 
H[LVWLQJ DQG ZKDW IHDWXUHV ZLOO EH QHZ DV ZHOO DV KRZ WKH\ WLH WRJHWKHU� 

��� (YDOXDWLRQ &RQFXUUHG 
:LOO UHPRYH �$QG 6HHSDJH %ODQNHW� IURP WKH WLWOH EORFN RI ([KLELWV &��� 
DQG &���� $ QHZ VHFWLRQ VKRZLQJ WKH WHUUDFH ILOWHU EODQNHW H[WHQVLRQ ZLOO EH 
DGGHG WR WKH GUDZLQJV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO &*����([K &��� �� Q�D������� 

7KHUH LV D QRWH LQ VHFWLRQ $�� RQ WKH GUDZLQJ VWDWLQJ WKHUH DUH WR EH UHOLHI WUHQFKHV 
H[FDYDWHG WKURXJK WKH DOOXYLDO EODQNHW DQG H[WHQGLQJ �
 LQWR SHUYLRXV PDWHULDO WR UHOLHYH 
VHHSDJH SUHVVXUH� , VXJJHVW WKDW \RX GHILQH �SHUYLRXV PDWHULDO�� RU VSHFLI\ WKDW DQ 86$&( 
LQVSHFWRU UHYLHZ DQG DSSURYH H[FDYDWLRQ GHSWK LQWR SHUYLRXV PDWHULDO VR WKDW ZH JHW WKH 
LQWHQGHG UHVXOWV� 

��� (YDOXDWLRQ &RQFXUUHG 
$JUHH ZLWK WKH VXJJHVWLRQ� 3HUYLRXV PDWHULDO ZLOO EH IXUWKHU GHILQHG DQG DQ 
LQVSHFWRU ZLOO LQ IDFW UHYLHZ�DSSURYH H[FDYDWLRQ GHSWKV GXULQJ FRQVWUXFWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW &LYLO Q�D
 Q�D Q�D������� 

7KH VXFFHVVIXO RSHUDWLRQ RI WKH IORRG FRQWURO SURMHFW GHSHQGV RQ WKH DELOLW\ WR RSHUDWH JDWHV 
GXULQJ D IORRG HYHQW� :KHQ WKH JDWHV DUH RXW RI VHUYLFH IRU UHKDELOLWDWLRQ� \RX ZLOO EH 
OLPLWHG LQ \RXU DELOLW\ WR FRQWURO IORZV� /DUJH IORZV DUH UDUH� EXW , VXJJHVW \RX GHYHORS 
UHYLVHG JDWH RSHUDWLRQDO SURFHGXUHV WR EH XVHG GXULQJ FRQVWUXFWLRQ ZKHQ RQH RU PRUH JDWHV 
DUH RXW RI VHUYLFH� 

�� 






   
          

           
           

        
       

         
        

   

     

 
  

   
 

  

              
              

               
            
              

          
               

            
             

              
               

                
             

   
            

            
         

           
              

     

     

    
    

  
   

  

                
              


 

��� (YDOXDWLRQ &RQFXUUHG 
'HVLJQ %UDQFK KDV LQLWLDWHG WKH FRRUGLQDWLRQ ZLWK 2SHUDWLRQ 'LYLVLRQ DQG 
FRQVLGHUHG WKH SRWHQWLDO LPSDFW RI WKH JDWH UHSODFHPHQW WR WKH SURMHFW 
RSHUDWLRQ� 7KH SURMHFW SODQV DQG VSHFLILFDWLRQV LQFOXGH WKH SURFXUHPHQW RI D 
VHFRQG EXONKHDG� QHFHVVDU\ WR DGGUHVV HPHUJHQFLHV� FRQWLQJHQFLHV DQG 
IDFLOLWDWH FRQVWUXFWLRQ� &RQWUDFW GRFXPHQWV ZLOO GHWDLO UHVWULFWLRQV� 
FRQVWUXFWLRQ OLPLWV� DQG UHTXLUH IXOO FRRUGLQDWLRQ ZLWK 2SHUDWLRQV 'LYLVLRQ 
GXULQJ FRQVWUXFWLRQ� 6KRS GUDZLQJ VXEPLVVLRQV ZLOO LQFOXGH FRQVWUXFWLRQ 
VFKHGXOH DQG VHTXHQFH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

'HVLJQ ,(35 &RPPHQW *HRWHFKQLFDO 'RFXPHQWDWLRQ �	 Q�D������� 5HSRUW �''5� 
7KH UHSRUW VWDWHV �'XH WR KLVWRU\ RI H[FHVVLYH VHHSDJH WKURXJK �XQGHUOLQLQJ LV PLQH� DQG 
XQGHU WKH GDP DQG WKURXJK WKH OHIW DEXWPHQW GXULQJ HYHQWV ZLWK IUHTXHQW UHWXUQ SHULRGV� 
LW ZDV UDQNHG E\ 8�6� $UP\ &RUSV RI (QJLQHHUV ������ ,Q $SSHQGL[ % RQ *HRWHFKQLFDO 
$QDO\VLV ± (PEDQNPHQW� 6HFWLRQ ��� �(PEDQNPHQWV DQG $EXWPHQWV�� LW LV VWDWHG �1R 
WKURXJK VHHSDJH�UHODWHG FRQFHUQV KDYH EHHQ REVHUYHG WR GDWH IRU WKH GDP V UROOHG HDUWK 
HPEDQNPHQW�� &RPPHQW� 7KH DERYH WZR VWDWHPHQWV DUH VRPHZKDW FRQWUDGLFWRU\ DQG 
FRQIXVLQJ� )URP WKH ILUVW VWDWHPHQW DORQH LW LV QRW HYLGHQW WKDW WKH VHHSDJH RFFXUV RQO\ 
WKURXJK WKH IRXQGDWLRQ PDWHULDO� $OVR� WKURXJKRXW WKH UHSRUW� WKH WHUPV �WKURXJK VHHSDJH� 
DQG �XQGHU VHHSDJH� DUH XVHG� ,Q $SSHQGL[ % RQ �*HRWHFKQLFDO $QDO\VLV ± (PEDQNPHQW�� 
WKHVH WHUPV DUH XVHG LQ WKH ILUVW VHFWLRQ RQ �2YHUYLHZ� �6HFWLRQ ����� +RZHYHU� WKH 
GLIIHUHQFH EHWZHHQ WKHVH WZR W\SHV RI VHHSDJH LV QRW GHILQHG DQ\ZKHUH LQ WKH UHSRUW �XQOHVV 
, PLVVHG LW�� 6LQFH WKH UHKDELOLWDWLRQ SODQ LV DOO DERXW SUHYHQWLQJ WKHVH WZR W\SHV RI VHHSDJH� 
D FOHDUO\ GHILQHG GLVWLQFWLRQ EHWZHHQ WKHVH WZR W\SHV RI VHHSDJH ZLOO EH KHOSIXO� 

��� (YDOXDWLRQ &RQFXUUHG 
,Q KLQGVLJKW WKH XVH RI WKH WHUP WKURXJK�VHHSDJH WR GHVFULEH KRUL]RQWDO IORZ 
WKURXJK WKH IRXQGDWLRQ WHUUDFH GHSRVLWV ZDV SUREDEO\ QRW LGHDO� JLYHQ WKDW WKLV 
FUHDWHV FRQIXVLRQ DQG WKH WHUP WKURXJK�VHHSDJH ZRXOG PRUH DSSURSULDWHO\ 
DQG PRUH W\SLFDOO\ EH XWLOL]HG WR UHIHUHQFH VHHSDJH WKURXJK WKH %ROLYDU 
HPEDQNPHQW� 7KH WH[W RI WKH ''5 ZLOO EH UHYLVHG WR OLPLW WKH SRWHQWLDO IRU 
IXWXUH FRQIXVLRQ UHODWHG WR WHUPLQRORJ\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW� 

''5 ± IRU $75� 
,(35 &RPPHQW 6HFWLRQ ��� *HRWHFKQLFDO	 �� Q�D�������	 �+\GURORJ\ DQG 

+\GUDXOLF 'HVLJQ� 
7KLV VHFWLRQ VWDWHV �7KH EUHDFK SODQ IRU 'RYHU XVHG DQ LQLWLDO SLSLQJ HOHYDWLRQ RI ����� DQG 
D WULJJHU IDLOXUH ZDWHU VXUIDFH HOHYDWLRQ RI ����� ZKLOH %ROLYDU EUHDFK FRQGLWLRQV XVHG DQ 
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LQLWLDO SLSLQJ HOHYDWLRQ RI ����� DQG D WULJJHU IDLOXUH ZDWHU VXUIDFH HOHYDWLRQ RI ������� 
&RPPHQW� :KDW ZDV WKH EDVLV IRU VHOHFWLQJ WKHVH HOHYDWLRQV" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH LQIRUPDWLRQ LQ WKLV SDUDJUDSK UHJDUGLQJ 'RYHU LV LQFRUUHFW� $ IDLOXUH 
PRGH RI 2YHUWRSSLQJ ZDV XVHG LQ WKH PRGHO ZLWK D WULJJHU HOHYDWLRQ RI ���� 
$V 'RYHU LV D FRQFUHWH GDPH ZLWK D FDOFXODWHG ,PHQHQW )DLOXUH )ORRG 
HOHYDWLRQ RI ���� WKHVH QXPEHUV DUH FRUUHFW� :LWK UHJDUGV WR %ROLYDU� DQ 
HOHYDWLRQ RI ��� ZDV FKRVHQ DV WKH ILQDO ERWWRP HOHYDWLRQ RI WKH EUHDFK EDVHG 
RQ SDVW SHUIRUPDQFH RI WKH GDP DQG HQJLQHHULQJ MXGJPHQW� �7KH RULJLQDO 
JURXQG LQWHUVHFWV WKH WRH RI WKH GRZQVWUHDP VORSH RI WKH GDP DW QHDU WKLV 
HOHYDWLRQ� ��� ZDV GHWHUPLQHG DV WKH LQLWLDO SLSLQJ HOHYDWLRQ EDVHG RQ WKH 
VDPH EDVLV� ����� ZDV FKRVHQ DV WKH WULJJHU IDLOXUH ZDWHU VXUIDFH HOHYDWLRQ 
EDVHG RQ HQJLQHHULQJ MXGJPHQW DQG FRQVHUYDWLYH FRQVHTXHQFHV HVWLPDWLRQ� 
7KLV SDUDJUDSK ZLOO EH FRUUHFWHG DQG D EDVLV VWDWHPHQW DGGHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

''5 ± IRU $75� 
,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 6HFWLRQ ��� 
�6HHSDJH %ODQNHW �� Q�D 

$XJPHQWDWLRQ� 
7KH HQG SDUW RI WKLV VHFWLRQ VWDWHV �7R IXUWKHU PLQLPL]H IXWXUH SRWHQWLDO IRU UHVLGXDO H[FHVV 
XSOLIW SUHVVXUHV UHVXOWLQJ LQ FRQFHQWUDWHG VHHSDJH DW D ORFDWLRQ RI UHODWLYHO\ WKLQ DOOXYLDO 
EODQNHW DXJPHQWDWLRQ WRH� WKH H[LVWLQJ DOOXYLDO EODQNHW ZLOO EH SHQHWUDWHG YLD WUHQFKLQJ 
DORQJ WZR WUDQVHFWV GXULQJ DXJPHQWDWLRQ FRQVWUXFWLRQ� 7KLV ZLOO JHQHUDOO\ FRQVLVW RI 
H[FDYDWLQJ WZR� � IRRW ZLGH DQG DSSUR[LPDWHO\ VL[ IRRW GHHS WUHQFKHV �RU VOLJKWO\ JUHDWHU LI 
QHFHVVDU\ WR HQFRXQWHU PRUH SHUYLRXV IRXQGDWLRQ PDWHULDOV� WKDW SDUDOOHO WKH GRZQVWUHDP 
WRH RI WKH H[LVWLQJ VHHSDJH EODQNHW� 7KH WUHQFKHV ZLOO EH ORFDWHG ������� 7KH\ ZLOO EH EDFN� 
ILOOHG ZLWK UHODWLYHO\ SHUYLRXV VDQG �OHVV WKDQ �� SDVVLQJ 1R� ��� VLHYH�� WKXV SURYLGLQJ 
SRWHQWLDO IRU XQLIRUP UHVLGXDO KHDG GLVVLSDWLRQ LQ WKH VHHSDJH EODQNHW DXJPHQWDWLRQ UHJLRQ� 
DQG WKHQ WKH HQWLUH RYHUO\LQJ VHHSDJH EODQNHW DXJPHQWDWLRQ ZLOO EH FRQVWUXFWHG DV 
GHVFULEHG DERYH�� &RPPHQW� , KDYH WKH IROORZLQJ TXHVWLRQV UHJDUGLQJ WKH VHHSDJH EODQNHW 
DQG WKH WUHQFKLQJ VFKHPH� �� 'R WKH H[LVWLQJ EODQNHW DQG IXWXUH DXJPHQWDWLRQ RI LW PHHW 
WKH ILOWHU UHTXLUHPHQWV ZLWK UHVSHFW WR WKH XQGHUO\LQJ VRLO" , QRWLFH WKDW QR HYLGHQFH RI 
SLSLQJ ZLWKLQ WKH EODQNHW DUHD KDV EHHQ IRXQG VR IDU EXW LV WKDW H[SHFWHG WR EH WKH FDVH IRU 
DOO IXWXUH ORDGLQJV IRU EDVH FRQGLWLRQ" �� +RZ DUH WKHVH WUHQFKHV H[SHFWHG WR ZRUN 
GLIIHUHQWO\ WKDQ WKH EODQNHW LWVHOI� H[FHSW LQWHUFHSWLQJ VHHSDJH DW D VOLJKWO\ JUHDWHU GHSWK 
WKDQ WKH EODQNHW EDVH" �� :KDW ZLOO EH WKH GLIIHUHQFH EHWZHHQ WKH SHUYLRXV VDQG ILOOLQJ WKH 
WUHQFKHV DQG WKH DGMDFHQW EODQNHW PDWHULDO LQ WHUPV RI SDUWLFOH VL]HV" :LOO LW EH 
VLJQLILFDQWO\ FRDUVHU WKDQ WKH DGMDFHQW EODQNHW PDWHULDO" :LOO WKH SHUYLRXV VDQG ILOOLQJ WKH 
WUHQFKHV PHHW WKH ILOWHU FULWHULD ZLWK UHVSHFW WR WKH EODQNHW PDWHULDO DURXQG DQG DERYH WKH 
WUHQFKHV" �� +RZ ZLOO WKH VXFFHVV RI WKHVH WUHQFKHV EH PRQLWRUHG" :LOO WKH\ KDYH 
SLH]RPHWHUV LQVWDOOHG LQ WKHP" $QVZHUV WR WKHVH TXHVWLRQV ZLOO EHWWHU FODULI\ IRU PH WKH 
GHVLJQ� IXQFWLRQ� DQG VXFFHVV RI WKH VHHSDJH EODQNHW DQG WKH SURSRVHG WUDQVYHUVH WUHQFKHV� 

��� (YDOXDWLRQ &RQFXUUHG 

�� 



               
           

           
           

              
          
               
              
            

           
             
             

           
             

           
          

           
          

              
               

           
          

             
           

     
           

         
   

  
   

 

                
           

             
             

               
  

   
             

        
          

         
             
            


 

,Q UHVSRQVH WR TXHVWLRQ � DERYH� WKH DQVZHU LV \HV� ,Q UHVSRQVH WR TXHVWLRQ �� 
WKLV LV D TXDOLWDWLYHO\ GHVLJQHG IHDWXUH ZKLFK VKRXOG SURYLGH LQKHUDQW EHQHILWV 
E\ FUHDWLQJ D VLWXDWLRQ ZKHUH UHVLGXDO IRXQGDWLRQ KHDG LV HQFRXUDJHG WR 
GLVVLSDWH PRUH XQLIRUPO\ DQG VHHSDJH IORZ LV HQFRXUDJHG WR H[LW FRQWUROOHG 
LQWR WKH EODQNHW DFURVV D ODUJHU DUHD DV RSSRVHG WR D VLWXDWLRQ ZKHUH VHHSDJH 
EODQNHW PDWHULDO ZRXOG EH SODFHG RQ D FRQWLQXRXV UHODWLYHO\ LPSHUYLRXV 
DOOXYLDO EODQNHW � LQ WKLV FDVH UHVLGXDO KHDG PD\ OLNHO\ EH UHOLHYHG DW D PXFK 
VPDOOHU DUHD VXFK DV D WKLQ DOOXYLDO EODQNHW DUHD RU WKURXJK DQ H[LVWLQJ DOOXYLDO 
EODQNHW GHIHFW� ,Q UHVSRQVH WR TXHVWLRQ �� ILOWHU FKDUDFWHULVWLFV RI WKH WUHQFK� 
ILOOLQJ PDWHULDO ZLOO EH FDUHIXOO\ FRQVLGHUHG� DQG WKH PDWHULDO ILOOLQJ WUHQFKHV 
ZLOO EH TXLWH VLPLODU WR WKDW XVHG IRU RYHUO\LQJ VHHSDJH EHUP� D GLIIHUHQFH 
PD\ OLNHO\ EH WKDW ZH ZLOO PRUH WLJKWO\ FRQWURO�OLPLW WKH ILQHV FRQWHQW RI 
PDWHULDO ILOOLQJ WUHQFKHV WR PD[LPL]H GUDLQDJH D ELW ZKLOH VWD\LQJ ZLWKLQ 
GHVLUHDEOH ILOWHU UDQJH� ,Q UHVSRQVH WR TXHVWLRQ �� WKH JHQHUDO SXUSRVH RI WKH 
VHHSDJH EODQNHW �ZLWK WKH IHZ WUHQFKHV� LV WR SURYLGH DGHTXDWH VHHSDJH 
FRQWURO IRU UHVLGXDO GRZQVWUHDP KHDG� E\ DGGLQJ ZHLJKW �XSOLIW UHVLVWDQFH� 
DQG ILOWHUHG H[LW IRU HPHUJLQJ VHHSDJH� 7KH HIIHFWLYHQHVV ZLOO EH PHDVXUHG 
PDLQO\ E\ WKH SLH]RPHWULF QHWZRUN RXWOLQHG LQ WKH LQVWUXPHQWDWLRQ DSSHQGL[ 
WR WKH ''5� :H
 OO XVH WKH SLH]RPHWULF GDWD RI FRXUVH WR SHUIRUP DQDO\VHV 
VXFK DV HIIHFWLYH VWUHVV XSOLIW IRU SRROV WKDW RFFXU� DQG DOVR XVH WKHVH GDWD WR 
SURMHFW VWDELOLW\ IRU HOHYDWHG SRROV� ,I WKH UHVXOWV RI WKHVH DQDO\VHV�SURMHFWLRQV 
DUH IDYRUDEOH DQG RWKHU REVHUYDWLRQV�GDWD GR QRW FRQWUDGLW UHVXOWV� WKHQ 
PHDVXUHV ZLOO EH GHHPHG VXFFHVVIXO� 7KH ''5 WH[W LQ WKH UHYLVHG YHUVLRQ ZLOO 
EH H[SDQGHG WR IXUWKHU FODULI\ FHUWDLQ GHWDLOV�LQWHQW RI WKH SURSRVHG PHDVXUHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH UHYLVHG YHUVLRQ RI ''5 VKRXOG LQFOXGH ILOWHU FULWHULD IRU VHHSDJH 
EODQNHW DQG WUHQFKHV� LQFOXGLQJ JUDLQ VL]H GLVWULEXWLRQV RI IRXQGDWLRQ 
DQG ILOWHU PDWHULDOV� 

,(35 &RPPHQW *HRWHFKQLFDO *HQHUDO Q�D Q�D������� 

,Q PRVW RI WKH FURVV�VHFWLRQV SURYLGHG LQ WKH UHSRUW� DV ZHOO DV LQ WKH SRZHU SRLQW 
SUHVHQWDWLRQV GXULQJ WKH RULHQWDWLRQ EULHILQJ� WKH FRQWDFW EHWZHHQ WKH WHUUDFH GHSRVLWV 
�JUDYHOO\ ILQH WR FRDUVH�JUDLQHG VLOW\ VDQG ZLWK QXPHURXV JUDYHO ]RQHV� DQG WKH XQGHUO\LQJ 
VLOW\ VDQGV �ILQH WR FRDUVH�JUDLQHG VLOW\ VDQG ZLWK LQWHUPLWWHQW JUDYHO ]RQHV�� LV FRQVLGHUHG 
WR EH VKDUS� DQG QHDUO\ IODW DQG KRUL]RQWDO� &RPPHQW� ,V WKLV VXSSRUWHG E\ WKH UHFHQW 
ERUHKROH GDWD" 

��� (YDOXDWLRQ &RQFXUUHG 
,Q WKH JODFLDO GHSRVLWV FRQWDFWV DUH QRW LQ UHDOLW\ SHUIHFWO\ VKDUS DV WKH 
JHQHUDOL]HG FURVV�VHFWLRQV XVHG IRU GLVFXVVLRQ SXUSRVHV VKRZHG� 7KH\ 
JHQHUDOL]HG WKH JHRORJ\ IRU WRS�OHYHO GLVFXVVLRQ SXUSRVHV� 7KHUH LV JHQHUDO 
DJUHHPHQW ZLWK WKH JHQHUDOL]HG LQWHUSUHWDWLRQ KRZHYHU DQG UHFHQW VRQLF 
ERULQJV FRQWDLQHG LQ DQ DGGHQGXP WR WKH ''5 �QRWH WKDW XSSHU SRUWLRQV RI 
ERULQJV WKURXJK WKH WHUUDFH DUHD DUH JUDYHO�ULFK� DQG ORZHU SRUWLRQV RI ERULQJV 
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DUH QRW�� 7KH WUXH YDULDELOLW\ RI WKH JODFLDO GHSRVLWV LV EHVW XQGHUVWRRG E\ ILHOG 
REVHUYDWLRQ RI WKH H[SRVHG FXW LQ WKH ERUURZ DUHD QHDU WKH ULJKW DEXWPHQW DQG 
E\ UHYLHZ RI WKH UHFHQW VRQLF ERULQJV FRQWDLQHG LQ WKH ''5� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,QFOXVLRQ RI WKH DERYH VWDWHPHQW LQ WKH UHYLVHG YHUVLRQ ZLOO EH YHU\ 
XVHIXO� 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ��� 

� Q�D 

�*HRORJLF 
6HWWLQJ� 

7KH VHFWLRQ VWDWHV �*UDYHO VWUDWD FRQVLVW RI ERWK SRRUO\� DQG ZHOO�JUDGHG JUDYHOV� DQG DUH 
SUHVHQW H[WHQVLYHO\ EHWZHHQ WKH DSSUR[LPDWH HOHYDWLRQV RI ��� DQG ��� IHHW EHWZHHQ 
6WDWLRQV ���� DQG ������ 7KH\ DUH GLUHFWO\ H[SRVHG� DORQJ ZLWK XQGHUO\LQJ VLOW\ VDQGV� LQ 
WKH XSVWUHDP RYHU�VWHHSHQHG VORSHV RI WKH SUHVHQW 6DQG\ &UHHN VWUHDP �)LJXUH �$� DQG 
GD\OLJKW RQ WKH WHUUDFH VORSH GRZQVWUHDP RI WKH GDP�� &RPPHQW� 1R PHQWLRQ LV PDGH 
DERXW WKH RFFXUUHQFH RI WKHVH JUDYHOV RQ WKH XSVWUHDP VORSH RI WKH GDP� 'RQ
W WKH\ GD\OLJKW 
RQ WKH XSVWUHDP IDFH RI WKH GDP DV ZHOO" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH WH[W RI WKH ''5 ZLOO EH UHYLVHG WR IXUWKHU FODULI\ WKH JHRORJLF 
LQWHUSUHWDWLRQ WKDW ZDV LPSOLHG ZLWK UHVSHFW WR JUDYHO VWUDWD RFFXUUHQFH� 
*UDYHO VWUDWD GR H[LVW EHQHDWK WKH EODQNHW SODFHG GXULQJ FRQVWUXFWLRQ DORQJ 
WKH XSVWUHDP WHUUDFH� DQG LQ HVVHQFH H[LVW DV WKH SHUYLRXV XSVWUHDP VKHOO RI 
WKH GDP �WKLV PDWHULDO FDPH IURP WHUUDFH ERUURZ DUHD� DOWKRXJK EOHQGLQJ RI 
PDWHULDO ZRXOG KDYH FKDQJHG W\SLFDO JUDGDWLRQ WR EH D ELW OHVV YDULDEOH WKDQ 
RULJLQDO LQVLWX JUDGDWLRQ�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW $QDO\VLV ±*HRWHFKQLFDO	 � Q�D�������	 (PEDQNPHQW� 
6HFWLRQ ����� 
�3LH]RPHWHUV� 

$IWHU GLVFXVVLQJ WKH VKRUWFRPLQJV RI WKH SLH]RPHWHU QHWZRUN DW %ROLYDU 'DP� WKH ODVW 
VHQWHQFH RI WKH VHFWLRQ VWDWHV �$V VXEVHTXHQWO\ GLVFXVVHG� WKH UHFRPPHQGHG ULVN UHGXFWLRQ 
SODQ IRU WKH GDP LQFOXGHV LPSURYHPHQWV DQG DGGLWLRQV WR WKH H[LVWLQJ QHWZRUN�� &RPPHQW� 
'RHV WKLV SODQ LQFOXGH DXWRPDWLRQ RI DOO H[LVWLQJ DQG DGGLWLRQDO SLH]RPHWHUV" ,W LV 
LPSHUDWLYH WKDW GDWD EH DYDLODEOH IURP DOO SLH]RPHWHUV DURXQG WKH \HDU� UHJDUGOHVV RI WDLO 
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ZDWHU HOHYDWLRQ� 
��� (YDOXDWLRQ &RQFXUUHG 

$JUHHG WKDW IUHTXHQW 3= GDWD EH DFTXLUHG DW DOO WLPHV DQG QRW MXVW GXULQJ 
HOHYDWHG WDLO ZDWHU FRQGLWLRQV� 7KH LQWHQW RI WKH WH[W ZDV QRW WR VXJJHVW WKDW 
3= GDWD RQO\ EH DFTXLUHG GXULQJ HOHYDWHG WDLO ZDWHU FRQGLWLRQV� DQG WKH WH[W 
ZLOO EH UHYLVHG WR FODULI\ WKLV� $XWRPDWLRQ RI 3=V LV EHLQJ SURSRVHG DV VWDWHG 
LQ WKH LQVWUXPHQWDWLRQ DGGHQGXP WR WKH JHRWHFK ''5 WR DVVLVW LQ REWDLQLQJ 
PRUH IUHTXHQW 3= GDWD� 

��� (YDOXDWLRQ &RQFXUUHG 
$XWRPDWLRQ RI 3=V LV EHLQJ FRQVLGHUHG DV ZHOO WR DVVLVW LQ REWDLQLQJ PRUH 
IUHTXHQW 3= GDWD� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, VWURQJO\ UHFRPPHQG DXWRPDWLRQ WR WKH H[WHQW SRVVLEOH� 8QLQWHUUXSWHG 
DYDLODELOLW\ RI PRQLWRULQJ GDWD LV FULWLFDO� 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO $QDO\VLV ± 
(PEDQNPHQW� � Q�D 

6HFWLRQ ������ 
�5HOLHI :HOOV� 

$W WKH ERWWRP RI SDJH �� UHKDELOLWDWLRQ DQG HIILFLHQF\ RI ZHOO :��� DUH GLVFXVVHG� ,W LV VWDWHG 
�(VWLPDWLQJ HIILFLHQF\ DV IRUPDWLRQ ORVV SOXV SDUWLDO SHQHWUDWLRQ ORVV� GLYLGHG E\ WRWDO 
GUDZGRZQ� WKH UHVXOWLQJ HIILFLHQF\ LV �� SHUFHQW� DQG WKLV YDOXH LV VXJJHVWLYH RI GHVLUDEOH 
ZHOO SHUIRUPDQFH SRWHQWLDO GXULQJ HOHYDWHG SURMHFW SRROV�� &RPPHQW� +RZ PDQ\ RI WKH �� 
ZHOOV ZHUH WHVWHG IRU WKHLU HIILFLHQF\" :KHUH LV WKH ZHOO HIILFLHQF\ GDWD SUHVHQWHG" 6LQFH LW 
LV YHU\ LPSRUWDQW WR KDYH WKH ZHOOV ZRUNLQJ DW WKHLU KLJKHVW HIILFLHQF\� LQIRUPDWLRQ DERXW 
WKH HIILFLHQF\ RI DOO ZHOOV� EDVHG RQ WHVWV OLNH :���� ZRXOG EH FULWLFDO� :KDW YDOXH RI ZHOO 
HIILFLHQF\ ZDV XVHG LQ WKH VHHSDJH VWXGLHV PRGHOV" )XUWKHUPRUH� ZLOO DOO ZHOOV EH DXWRPDWHG 
DFFRUGLQJ WR WKH UHKDELOLWDWLRQ SODQ" &RQILGHQFH LQ DOO UHOLHI ZHOOV SHUIRUPLQJ DW D FHUWDLQ 
GHSHQGDEOH OHYHO RI HIILFLHQF\ LV YHU\ LPSRUWDQW VLQFH VHHSDJH DQDO\VLV DQG IDFWRU RI VDIHW\ 
FDOFXODWLRQV DUH EDVHG RQ UHOLHI ZHOOV ZRUNLQJ DW D FHUWDLQ OHYHO RI HIILFLHQF\� 

��� (YDOXDWLRQ &RQFXUUHG 
'XULQJ ���� ZH UHKDELOLWDWHG WKH HQWLUH UHOLHI ZHOO QHWZRUN DW %ROLYDU 'DP� 
$W WKH WLPH RI ZULWLQJ WKH GUDIW ''5 D UHSRUW VXPPDUL]LQJ WKH RXWFRPH DQG 
SHUIRUPDQFH WHVWLQJ IURP WKDW ZRUN KDG QRW EHHQ FRPSOHWHG� EXW WKH JHQHUDO 
VXPPDU\ RI WKH ZRUN RXWFRPH WKDW ZDV LQGLFDWHG LQ WKH ''5 LV VWLOO YDOLG� $W 
WKLV WLPH D UDWKHU OHQJWK\ UHSRUW KDV EHHQ FRPSOHWHG� DQG LW ZLOO EH UHIHUHQFHG 
LQ WKH UHYLVHG ''5� 7ZR ZHOOV ZHUH VSHFLILFDOO\ HYDOXDWHG IRU HIILFLHQF\ YLD 
SXPS�WHVWLQJ DQG UHODWHG DQDO\VHV� DQG WKH UHVW RI WKH ZHOOV FRQGLWLRQ DUH 
UHODWHG WR WKHVH PHDVXUHPHQWV TXDOLWDWLYHO\ EDVHG RQ FRQVLGHUDWLRQ RI 
VLPLODULWLHV�GLIIHUHQFHV RI YLGHR�LQVSHFWLRQ� EHKDYLRU GXULQJ UH�GHYHORSPHQW� 
IORZ UDWHV� HWF� *LYHQ WKH H[SHQVH RI�WLPH IRU KLJK IORZ UDWH SXPS�WHVWLQJ DQG 
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DVVRFLDWHG DQDO\VHV� LW ZDV QRW IHDVLEOH �DQG QRW QHFHVVDU\ LQ P\ RSLQLRQ� WR 
VSHFLILFDOO\ PHDVXUH HIILFLHQF\ LQ DOO ZHOOV GLUHFWO\� ,Q SUDFWLFH WHVWLQJ D 
VXEVHW RI SURMHFW ZHOOV GLUHFWO\ DQG LQGLUHFWO\ MXGJLQJ DSSUR[LPDWH HIILFLHQF\ 
RI RWKHU V\VWHP ZHOOV LV SUHWW\ W\SLFDO�VWDQGDUG SUDFWLFH� DQG WKH ZHOOV WR EH 
WHVWHG FDQ EH DOWHUQDWHG GXULQJ GLIIHUHQW PDLQWHQDQFH F\FOHV WR JLYH D PRUH 
FRPSUHKHQVLYH GLUHFW HIILFLHQF\ PHDVXUHPHQW RI DOO VLWH ZHOOV RYHU WLPH� 6R 
WKH ''5 DVVXPSWLRQV UHJDUGLQJ GHFHQW ZHOO HIILFLHQF\ DUH VWLOO FRQVLGHUHG 
YDOLG� DQG ZLOO EH YDOLG DFFRUGLQJ WR WKH SURMHFW ZHOO V\VWHP PDLQWHQDQFH 
SODQ� 7KH GLVWULFW KDV QRZ D PDLQWHQDQFH SODQ IRU WKH ZHOOV� DQG WKLV ZLOO EH 
GLVFXVVHG�UHIHUHQFHG LQ WKH UHYLVHG ''5 �LW JHQHUDOO\ UHTXLUHV IUHTXHQFW 
DVVHVVPHQW�FRQILUPDWLRQ RI DGHTXDWH ZHOO V\VWHP SHUIRUPDQFH SRWHQWLDO� 1RW 
DOO ZHOOV DUH SODQQHG WR EH DXWRPDWHG IRU IORZ LQ WKH ''5� $OWKRXJK LGHDO� 
ZH WKLQN ZH FDQ SUDFWLFDOO\ PDNH GHWHUPLQDWLRQV RI IXWXUH V\VWHP 
SHUIRUPDQFH DJDLQ E\ YHU\ FORVH FRQVLGHUDWLRQ RI D JRRG QXPEHU RI WKH ZHOOV 
YLD DXWRPDWLRQ DORQJ ZLWK PRUH TXDOLWDWLYH UHODWLRQV RI SHUIRUPDQFH 
LQGLFDWRUV DQG OHVV IUHTXHQW PDQXDO IORZ PHDVXUHPHQWV RQ RWKHU ZHOOV� $V DQ 
DVLGH� WKH FRPPHQW UHVSRQGHU KDV D SDUWLFXODU RQJRLQJ DSSOLHG UHVHDUFK 
LQWHUHVW UHJDUGLQJ WRSLFV RI UHOLHI ZHOO V\VWHP GHVLJQ DQG HIILFLHQF\ 
PHDVXUHPHQW�PDLQWHQDQFH� DQG WKLV LV PHQWLRQHG DV LW VKRXOG FRQWULEXWH WR 
PLQLPL]LQJ WKH OLNHOLKRRG RI IXWXUH ZHOO LQHIILFLHQF\ FRQWULEXWLQJ WR VWDELOLW\ 
SUREOHPV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
:KLOH , DJUHH SDUWLDOO\ ZLWK WKH DERYH VWDWHG UHVSRQVH� , GRQ 
W WKLQN WKDW 
D VXEVHW RI WZR ZHOOV HYDOXDWHG IRU HIILFLHQF\ LV VWDWLVWLFDOO\ UHSUHVHQWDWLYH 
RI D VDPSOH SRSXODWLRQ RI �� ZHOOV� , VXJJHVW WKH IROORZLQJ IRU WKH UHYLVHG 
YHUVLRQ� L� SURYLGH D UHIHUHQFH WR GRFXPHQWDWLRQ RI WKH VLPLODULWLHV� DV 
LQGLFDWHG E\ YLGHR LQVSHFWLRQ� DPRQJ WKH �� ZHOOV� LL� VSHFLI\ D GHWDLOHG 
SODQ IRU DGGLWLRQDO HIILFLHQF\ WHVWLQJ , IXWXUH� LLL� VWDWH DYHUDJH ZHOO 
HIILFLHQF\ OHYHO XVHG LQ WKH VHHSDJH VWXGLHV� 

��� (YDOXDWLRQ &RQFXUUHG 
L� 5HIHUHQFH WR WKH ILQDO UHSRUW �5HOLHI :HOOV 5HKDELOLWDWLRQ 5HSRUW IRU %HDFK 
&LW\ 'DP� %ROLYDU 'DP� DQG =RDU /HYHH 2KLR 3URMHFWV� E\ *(2 &RQVXOWDQWV 
ZLOO EH SURYLGHG� 7KLV UHSRUW FRQWDLQV ORJV SUHSDUHG IURP GRZQKROH YLGHR 
ORJJLQJ IURP HDFK RI WKH VLWH ZHOOV DQG DGGLWLRQDOO\ FRQWDLQV D '9' DSSHQGL[ 
RI WKH DFWXDO YLGHR UHFRUGLQJ IRU HDFK ZHOO� LL� $ GHWDLOHG PDLQWHQDQFH SODQ 
IRU VLWH ZHOOV LV FRQWDLQHG LQ WKH UHSRUW �+XQWLQJWRQ 'LVWULFW 5HOLHI :HOOV 
0DLQWHQDQFH 3ODQ�� 7KLV UHSRUW DQG SODQ ZLOO EH UHIHUHQFHG LQ WKH ''5� 7KH 
SODQ LQFOXGHV TXDUWHUO\ VXUIDFH LQVSHFWLRQ �YLVXDO� PRQLWRULQJ� GDLO\ IORZ 
PHDVXUHPHQWV GXULQJ HOHYDWHG SRROV� DQG VWHS�GUDZGRZQ WHVWLQJ DQG 
HYDOXDWLRQ RI DOO SHUIRUPDQFH GDWD RQ D ��\HDU F\FOH� 'HSHQGLQJ RQ DFTXLUHG 
GDWD DQG HYDOXDWLRQ UHVXOWV� PDLQWHQDQFH�UHKDELOLWDWLRQ DFWLYLWLHV ZLOO EH 
SHUIRUPHG DV�ZKHQ QHFHVVDU\ WR PDLQWDLQ GHVLUHG ZHOO V\VWHP SHUIRUPDQFH 
SRWHQWLDO� 7KH PDLQWHQDQFH SODQ VSHFLILHV D VXE�VHW RI WKH ZHOO V\VWHP IRU 
SXPS�WHVWLQJ� ZLWK WKH VXE�VHW FKDQJLQJ RYHU WLPH VXFK WR VDPSOH D ODUJHU 
SHUFHQWDJH RI WKH ZHOOV LQ WKH V\VWHP� 7KH UHVSRQGHU LV RI WKH RSLQLRQ WKDW WKLV 
DSSURDFK LV VXIILFLHQW IRU DFFRPSOLVKLQJ SODQ REMHFWLYHV� DQG QRWHV WKDW 
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SHUIHFWO\ LGHDO SODQV ZKLFK DUH QRW RSWLPL]HG IRU SUDFWLFDOLW\ DQG LJQRUH 
EXGJHWDU\ FRQFHUQV DUH PXFK OHVV OLNHO\ WR EH LPSOHPHQWDEOH� 6R WKH 
GHILQLWLRQ RI DQ HIIHFWLYH PDLQWHQDQFH SODQ KHUH LV RQH WKDW FDQ DFFRPSOLVK 
WKH REMHFWLYH EXW LV FRVW�HIIHFWLYH HQRXJK DW WKH VDPH WLPH WR DOORZ LW WR 
DFWXDOO\ EH LPSOHPHQWHG� LLL� :HOO HIILFLHQF\ FRQVLGHUDWLRQ GXULQJ VHHSDJH 
DQDO\VHV LV QRW D ZHOO HVWDEOLVKHG SURFHVV LQ WKH OLWHUDWXUH DQG LV D FKDOOHQJLQJ 
WRSLF ZKLFK LV FRQWLQXDOO\ EHLQJ UHVHDUFKHG� )RU WKH EROLYDU UHSRUW WKH WRSLF 
ZDV DGGUHVVHG E\ WUHDWLQJ WKH GHYHORSHG ILOWHU�RXWZDVK UHJLRQ VXUURXQGLQJ 
WKH ZHOO VFUHHQ DV D UDQGRP YDULDEOH ZLWK D �VRPHZKDW FRQVHUYDWLYH SHUKDSV� 
FRHIILFLHQW RI YDULDWLRQ RI ��� DSSOLHG WR WKLV IRXQGDWLRQ UHJLRQ
 V K\GUDXOLF 
FRQGXFWLYLW\� 6HHSDJH PRGHOV ZHUH SHUIRUPHG ZLWK H[SHFWHG� DQG ���� 
VWDQGDUG GHYLDWLRQ YDOXHV WR GHWHUPLQH �DORQJ ZLWK RWKHU UDQGRP YDULDEOHV� 
WKH UHOLDELOLW\ RU DIIHFW RQ IDFWRU RI VDIHW\ GLVWULEXWLRQ WKDW XQFHUWDLQW\ LQ ZHOO 
SHUIRUPDQFH SRWHQWLDO KDV� 7KH UHVSRQGHU KDV GHYHORSHG DQG LQFRUSRUDWHG 
LWHUDWLYH �WKHRUHWLFDO YV� DFWXDO GUDZGRZQ� ZHOO HIILFLHQF\ PHWKRGRORJ\ IRU 
RWKHU VLWXDWLRQV EHWWHU VXLWHG E\ EODQNHW WKHRU\� EXW LQ WKLV FDVH WKH DSSURDFK 
WDNHQ� DQG VHHSDJH PRGHOLQJ FDOLEUDWHG WR FXUUHQW ZHOO FRQGLWLRQ LQGLFDWHV WKH 
ZHOOV DUH DW D GHVLUHG OHYHO RI SHUIRUPDQFH FXUUHQWO\� 6R WKH REMHFWLYH IURP 
WKLV SRLQW IRUZDUG� RU WKH JRDO RI WKH PDLQWHQDQFH SODQ IRU WKH V\VWHP LV WR 
HQVXUH WKDW HIILFLHQF\ LV PDLQWDLQHG ZLWKLQ ��� ��� RI FXUUHQW OHYHO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, DP QHLWKHU VXJJHVWLQJ DQ LGHDO QRU DQ LPSUDFWLFDO SODQ� DQG , DP YHU\ 
DZDUH RI WKH HFRQRPLF FRQVWUDLQWV� +RZHYHU� DQ\ UHPHGLDWLRQ SODQV QHHG 
WR EH WKRURXJK� VFLHQWLILFDOO\ VRXQG� DQG EDVHG RQ WKH EHVW FRPSURPLVH 
EHWZHHQ HFRQRP\ DQG VDIHW\� ZLWK WKH VDIHW\ FRPLQJ ILUVW� 7KH SODQ 
VKRXOG HQVXUH WKDW WKH SUREOHPV ZLOO QRW DULVH DJDLQ VR WKDW WKH PRQH\ 
GRHV QRW KDYH WR EH VSHQW IL[LQJ WKH VDPH SUREOHP PXOWLSOH WLPHV� 7KDW� 
LQ P\ RSLQLRQ� LV D EHWWHU ZD\ WR HFRQRPL]H� 7KH DERYH H[SODQDWLRQ 
DQVZHUV P\ FRQFHUQV� 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ������ 

�� Q�D 

�(PEDQNPHQW 
0DWHULDOV� 

7KLV VHFWLRQ VWDWHV �5HJDUGLQJ WKH SRWHQWLDO IRU WKURXJK VHHSDJH FRQFHUQV DVVRFLDWHG ZLWK 
FORVXUH VHFWLRQ FRQVWUXFWLRQ� LW LV QRWHG WKDW WKH WUDQVLWLRQ EHWZHHQ FOD\H\ VDQG DQG VLOW\ 
FOD\ FRUH PDWHULDOV QHDU 6WDWLRQ ����� RFFXUV EHWZHHQ WKH DSSUR[LPDWH HOHYDWLRQV RI ��� WR 
��� IHHW� 7KH SRRO KDV EHHQ LQ DQG DERYH WKLV HOHYDWLRQ UDQJH D QXPEHU RI WLPHV LQ WKH SDVW 
ZLWKRXW DQ\ VLJQV RI WKURXJK VHHSDJH RU UHODWHG HURVLRQ REVHUYHG�� &RPPHQW� $OWKRXJK 
VHHSDJH DQG SLSLQJ KDYH QRW EHHQ REVHUYHG LQ WKLV DUHD LQ WKH SDVW� , EHOLHYH WKH SRWHQWLDO 
IRU LWV RFFXUUHQFH FDQ QRW EH FRPSOHWHO\ UXOHG RXW XQGHU KLJKHU ORDGLQJ FRQGLWLRQV� 
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+RZHYHU� WKH FRQVWUXFWLRQ RI D VHHSDJH EDUULHU VKRXOG DGGUHVV DQ\ FRQFHUQV LQ WKLV UHJDUG� 
��� (YDOXDWLRQ &RQFXUUHG 

3RWHQWLDO IDLOXUH PRGHV UHODWHG H�J� WR VWDJHG FRQVWUXFWLRQ LV EHLQJ FRQVLGHUHG 
DV SDUW RI SRWHQWLDO IDLOXUH PRGH DQG ULVN DVVHVVPHQW DQDO\VHV EHLQJ 
SHUIRUPHG VXEVHTXHQW WR WKH GUDIW ''5 SUHSDUDWLRQ� 5HOHYDQW ILQGLQJV RI 
WKHVH LQYHVWLJDWLRQV ZLOO EH UHSRUWHG LQ WKH ''5� $JUHH WKDW WKH SURSRVHG 
VHHSDJH EDUULHU VKRXOG OLNHO\ UHVROYH DQ\ VXFK SRWHQWLDO FRQFHUQV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH UHVSRQVH WR P\ FRPPHQW LV QRW YHU\ FOHDU DW WKLV VWDJH EXW , KRSH WKH 
SURYLVLRQ RI UHOHYDQW ILQGLQJV LQ WKH UHYLVHG YHUVLRQ ZLOO DGG WR 
FODULILFDWLRQ� 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ±,(35 &RPPHQW *HRWHFKQLFDO (PEDQNPHQW� �� �WRS� Q�D������� 6HFWLRQ ������ 
�0RGHOLQJ 
2YHUYLHZ� 

�6HHSDJH PRGHO JHRPHWULHV DQG FRQGXFWLYLWLHV ZHUH DGMXVWHG WR SURGXFH FDOLEUDWHG PRGHOV 
ZLWK UHVXOWV WKDW FORVHO\ PDWFKHG SLH]RPHWULF OHYHOV �DYHUDJH GLIIHUHQFH RI � ��� IHHW�� 
UHOLHI ZHOO IORZV >DYHUDJH GLIIHUHQFH RI � ��� JDOORQV SHU PLQXWH SHU IRRW �JSP�IW�@� DQG 
XQFRQWUROOHG VHHSDJH TXDQWLWLHV REVHUYHG YHUVXV ORFDWLRQ GXULQJ WKHVH SUHYLRXV HYHQWV�� 
&RPPHQW� :KDW ZDV WKH PDJQLWXGH RI FRQGXFWLYLW\ YDOXHV FRPSDUHG WR WKRVH OLVWHG LQ 
)LJXUH �" :KDW LV WKH EDVLV IRU VHOHFWLQJ WKH DFFHSWDEOH GLIIHUHQFHV EHWZHHQ PRGHOHG YDOXHV 
DQG WKRVH REVHUYHG LQ WKH ILHOG" ,V WKDW EDVHG RQ MXGJPHQW RU HVWDEOLVKHG JXLGHOLQHV E\ 
86$&(" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH OHYHO RI FDOLEUDWLRQ DFKLHYHG DQG GHHPHG DGHTXDWH LQ WKLV PRGHOLQJ ZRUN 
LV EDVHG RQ MXGJHPHQW RI WKH PRGHOHU� 7KH OHYHO RI FDOLEUDWLRQ LQ WHUPV RI 
DJUHHPHQW ZLWK PHDVXUHG SLH]RPHWULF UHSRQVHV� REVHUYHG VHHSDJH IORZV� DQG 
PHDVXUHG UHOLHI ZHOO IORZV LV UHSRUWHG UHODWLYH WR � SUHYLRXVO\ H[SHULHQFHG 
SRROV DW WKH SURMHFW� ,W LV QRWHG WKDW LQ JHQHUDO� PLVPDWFKHV EHWZHHQ PRGHOHG 
DQG PHDVXUHG SLH]RPHWULF HOHYDWLRQV DUH IHOW WR RFFXU LQ FRQVHUYDWLYH IDVKLRQ� 
DV JHQHUDOO\ ZKHQ WKH\ RFFXU WKH\ GHOLEHUDWHO\ RFFXU VXFK WKDW PRGHOHG S] 
HOHYDWLRQV PLVV PHDVXUHG S] HOHYDWLRQV RQ WKH KLJK VLGH� 7KH VWDWLVWLFV IRU 
FRQGXFWLYLWL\ YDOXHV LQ WDEOH � ZHUH GHYHORSHG E\ YDU\LQJ PRGHO 
FRQGXFWLYLWLHV � FRQGXFWLYLW\ YDOXHV ZHUH YDULHG DQG ZKHQ JRRG FDOLEUDWLRQ RI 
WKH PRGHOV GLG QRW RFFXU WKHQ WKHVH SRLQWV ZHUH GHWHUPLQHG DV WKH XSSHU DQG 
ORZHU ERXQGV IRU WKH FRQGXFWLYLW\ YDOXH EHLQJ HYDOXDWHG� 6R LQ VXPPDU\� WKH 
DQVZHUV WR WKH TXHVWLRQV DUH WKDW WKH UDQJH RI FRQGXFWLYLW\ YDOXHV DUH 
LQGLFDWHG E\ WKH VWDWLVWLFV LQ )LJXUH � ZKLFK DUH EDVHG RQ PRGHO VHQVLWLYLW\ 
DQDO\VHV DQG UHJLRQDO NQRZOHGJH RI PDWHULDO SURSHUWLHV� DQG WKH OHYHO RI 
FDOLEUDWLRQ ZDV EDVHG RQ ZKDW WKH PRGHOHU GHHPHG DGHTXDWH� 6SHFLILF 
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FDOLEUDWLRQ JXLGHOLQHV ZHUH QRW XWLOL]HG LQ WKLV GHFLVLRQ� EXW WKH PRGHOHU LV 
FRQILGHQW WKDW WKH FDOLEUDWLRQ UHVXOWV UHSRUWHG LQ WKH ''5 VKRXOG IDLU 
ZHOO�DGHTXDWH LI FRPSDUHG WR DQ\ SDUWLFXODU FDOLEUDWLRQ JXLGHOLQHV WKDW WKH 
FRPPHQWHU PD\ KDYH LQ PLQG �WKH UHVSRQGHU GRHV QRW NQRZ ZKDW SDUWLFXODU 
JXLGHOLQHV WKH UHYLHZHU PD\ EH UHIHUULQJ WR� EXW ZRXOG EH LQWHUHVWHG WR NQRZ�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
0\ FRPPHQW LV RI JHQHUDO QDWXUH DQG GRHV QRW UHIHU WR DQ\ SDUWLFXODU 
JXLGHOLQHV� 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
(PEDQNPHQW� 
6HFWLRQ ������ 
�0RGHO 6DIHW\ 

S� ��� S� �� Q�D 

3UHGLFWLRQV�� S� �� 
DQG )LJXUH � �S� 
��� 

&RPPHQW� )LJXUH � LV UHIHUUHG WR LQ 6HFWLRQ ������ , KDYH WKH IROORZLQJ TXHVWLRQV 
FRQFHUQLQJ )LJXUH � �DQG DOO RWKHU VLPLODU ILJXUHV SHUWDLQLQJ WR EDVH FRQGLWLRQ DV ZHOO DV 
DIWHU UHKDELOLWDWLRQ FRQGLWLRQ�� �� +RZ DUH WKH PD[LPXP YDOXHV RI YHUWLFDO DQG KRUL]RQWDO 
JUDGLHQWV� ,Y PD[ DQG ,K PD[� FRPSXWHG E\ WKH PRGHO" ,Q WKH ILJXUH� WKHVH YDOXHV DUH JLYHQ 
DV ���� DQG ����� UHVSHFWLYHO\� ,I , XVH WKH PRGHOHG KHDG �HTXLSRWHQWLDO OLQHV� DQG WKH 
YHUWLFDO VFDOH JLYHQ LQ WKH ILJXUH� , GR QRW JHW D YHUWLFDO JUDGLHQW RI ����� 6LPLODUO\� XVLQJ WKH 
KRUL]RQWDO VFDOH DQG D WRWDO KHDG ORVV RI �� IHHW DFURVV WKH V\VWHP� , JHW KRUL]RQWDO JUDGLHQW 
YDOXHV RI DSSUR[LPDWHO\ ���� FRQVLGHULQJ WKH XSVWUHDP EODQNHW DQG ���� LJQRULQJ WKH 
XSVWUHDP EODQNHW� 7KHVH YDOXHV DUH VLJQLILFDQWO\ ORZHU WKDQ ,K PD[ RI ����� �� 'LG WKH 
PRGHO FRQVLGHU WKH XSVWUHDP EODQNHW RU LJQRUH LW ZKLOH FRPSXWLQJ ,Y PD[ DQG ,K PD[" �� 
7KH HTXDWLRQ IRU FDOFXODWLQJ )6�HIIHFWLYH XSOLIW�� DV JLYHQ LQ WKH WH[W >�"E [ EODQNHW 
WKLFNQHVV���WRWDO KHDG DW EODQNHW EDVH ± WDLO ZDWHU HOHYDWLRQ�@� FRPSDUHV WKH HIIHFWLYH VWUHVV 
DW WKH EODQNHW EDVH ZLWK WKH GLIIHUHQFH LQ XSZDUG DQG GRZQZDUG ZDWHU SUHVVXUHV DW WKH 
EODQNHW EDVH� ,Q FDVH RI )LJXUH �� LW OHDGV WR D )6 YDOXH RI ������ DV LQGLFDWHG LQ WKH ILJXUH 
>L�H�� ���� ± ����� ��������� ������ �����@� +RZHYHU E\ FRQVLGHULQJ HIIHFWLYH VWUHVV LQ WKH 
QXPHUDWRU RI WKH HTXDWLRQ� LVQ 
W WKH HTXDWLRQ WDNLQJ LQWR DFFRXQW WKH EXR\DQF\ HIIHFW RI 
ZDWHU WZLFH" :KDW ZRXOG D )6�HIIHFWLYH XSOLIW� HTXDO WR � PHDQ LQ WKLV FDVH" �� +RZ LV 
)6�SLSLQJ� '�6 RI EODQNHW FDOFXODWHG" 1HLWKHU DUH WKH H[LW JUDGLHQW YDOXHV '�6 RI VHHSDJH 
EODQNHW JLYHQ QRU DUH WKH YHUWLFDO DQG KRUL]RQWDO FULWLFDO JUDGLHQW YDOXHV �,FY DQG ,FK� JLYHQ 
IRU WKH PDWHULDO '�6 RI WKH EODQNHW� )XUWKHUPRUH� D )6�SLSLQJ� YDOXH RI ����� �)LJXUH �� 
LPSOLHV DQ H[WUHPHO\ JHQWOH K\GUDXOLF JUDGLHQW� ,V WKLV YDOXH FRQVLVWHQW ZLWK WKH SLH]RPHWULF 
GDWD" 

��� (YDOXDWLRQ &RQFXUUHG 
TXHVWLRQ �� ''5 ZLOO EH UHYLVHG WR FODULI\ PDQQHU RI JUDGLHQW FDOFXODWLRQ DQG 
)6 FDOFXODWLRQ� 7KH PRGHOHG JUDGLHQW XVHG LV WKDW LQ WKH HPHUJLQJ 
VHHSDJH�H[LW UHJLRQ� QRW DYHUDJH JUDGLHQW FRQVLGHULQJ QHW KHDG DQG GLVVLSDWLRQ 
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DORQJ WRWDO IORZ SDWK� )6 FDOFXODWLRQ IRU HURVLRQ LQLWLDWLRQ FRQVLGHU H[LW 
JUDGLHQW DQG FULWLFDO JUDGLHQW IRU WKH PDWHULDO� 7KH KRUL]RQWDO FULWLFDO JUDGLHQW 
LV OHVV WKDQ WKH YHULWLFDO FULWLFDO JUDGLHQW� GHSHQGHQW XSRQ IULFWLRQ DQJOH RI 
PDWHULDO� 7KH H[LW JUDGLHQWV�XSOLIW SUHVVXUHV XVHG LQ FRPSXWDWLRQV IRU SLSLQJ 
DQG HIIHFWLYH�XSOLIW� DUH QRW UHDGLO\ LQIHUDEOH IURP WKH RXWSXW ILJXUH �H�J� 
ILJXUH �� EHFDXVH RI WKH VFDOH DW ZKLFK LW LV SUHVHQWHG� ,Q WKH PRGHO �RQ 
FRPSXWHU VFUHHQ� LW LV SRVVLEOH WR HQODUJH WKH PRGHO DQG FRQWRXU KHDG 
GLVVLSDWLRQ YHUVXV GLVWDQFH DW D PXFK PRUH ORFDOL]HG H[LW�HPHUJLQJ VHHSDJH 
SRVLWLRQ� 6R WKH ILJXUHV VKRZ WKH ODUJH VFDOH KHDG GLVWULEXWLRQ� EXW VPDOOHU� 
VFDOH KHDG GLVWULEXWLRQ DW HURVLRQ LQLWLDWLRQ SRLQWV DUH QRW UHDGLO\ LQIHUDEOH 
IURP ILJXUHV� 4XHVWLRQ �� , WKLQN UHVSRQVH WR TXHVWLRQ � SUREDEO\ FODULILHG 
WKLV� EXW WKH XSVWUHDP EODQNHW LV FRQVLGHUHG E\ WKH PRGHO DQG DIIHFWV RYHUDOO 
VXEVXUIDFH KHDG GLVWULEXWLRQ� DQG WKHUHIRUH H[LW JUDGLHQWV�XSOLIW SUHVVXUHV� 
(�J�� LI , KDG ORZ SHUPHDELOLW\ EODQNHW H[WHQGLQJ WR LQILQLW\ XSVWUHDP� WKLV 
ZRXOG KDYH WKH DIIHFW RI UHGXFLQJ KHDG LQ WKH SURMHFW IRXQGDWLRQ DQG ORZHULQJ 
H[LW JUDGLHQWV� 4XHVWLRQ �� WKH HIIHFWLYH DQG WRWDO VWUHVV IRUPXODWLRQV IRU 
HYDOXDWLQJ XSOLIW VWDELOLW\ \LHOG HTXLYDOHQW UHVXOWV DW D )6 YDOXH RI ���� DQG WKH 
HIIHFWLYH VWUHVV UHVXOWV GHYLDWH IURP ��� PRUH TXLFNO\ WKDQ WKH WRWDO VWUHVV� 
(IIHFWLYH VWUHVV IRUPXODWLRQ LV PRUH DSSOLFDEOH IRU WKLV VLWXDWLRQ ZKLOH WRWDO 
VWUHVV LV PRUH DSSOLFDEOH IRU FRQFUHWH VWUXFWXUHV� 7KH FRPPHQWHU FRXOG FKHFN 
WKH )6 YDOXH LQ D GLIIHUHQW ZD\� E\ FRQVLGHULQJ WKDW WKH 3PD[ YDOXH RI ����� 
�LQ ILJXUH �� JLYH DQ H[FHVV KHDG RI ��� IHHW �YDOXH S] ZRXOG UHDG DERYH WDLO 
ZDWHU�� 6LQFH WKH GRZQVWUHDP EODQNHW LV � IHHW WKLFN� WKLV JLYHV DQ DYHUDJH 
JUDGLHQW WKURXJK EODQNHW RI ������� )RU FULWLFDO JUDGLHQW RI WKH EODQNHW RI 
����� D SLSLQJ IDFWRU RI VDIHW\ FDOFXODWLRQ ������������� JLYHV VLPLODU )6 
YDOXH RI ��� 7KH HIIHFWLYH VWUHVV IRUPXODWLRQ IRU XSOLIW LV JHQHUDOO\ 
FRPSDUDEOH IRU PRVW VLWXDWLRQV� QRW DOO� WR WKH UHVXOWV RI D SLSLQJ )6� 6R WKLV LV 
DQRWKHU ZD\ WR FRQVLGHU WKH FRQGLWLRQ EHLQJ GLVFXVVHG KHUH � E\ ORRNLQJ DW WKH 
DYHUDJH JUDGLHQW WKURXJK WKH EODQNHW DQG FRQVLGHULQJ LI WKLV LV RI FRQFHUQ� 
4XHVWLRQ �� WKH VDWXUDWHG ZHLJKW RI WKH PDWHULDOV EHLQJ FRQVLGHUHG IRU HURVLRQ 
LV ��� SFI� VR FULWLFDO YHUWLFDO JUDGLHQW LV ���� �''5 WH[W ZLOO EH UHYLVHG WR 
FODULI\ WKLV�� 0RGHOLQJ UHVXOWV DUH WKH EHVW WKDW FDQ EH SUHGLFWHG EDVHG RQ 
DYDLODEOH S] GDWD� :H KDYH JRRG PRGHO FDOLEUDWLRQ XS WR WKH SRRO RI UHFRUG� 
DQG EH\RQG WKDW HVWLPDWHV RI JUDGLHQWV DUH VXEMHFW WR W\SLFDO OLPLWDWLRQV RI 
WU\LQJ WR SURMHFW KHDG GLVWULEXWLRQV IRU ORDGLQJ HYHQWV QRW \HW VHHQ� 7KH WDLO 
ZDWHU IRU WKLV HYHQW LV SURMHFWHG DV ��� ��� �� IW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
�� +RZ GLG WKH PRGHOHG JUDGLHQW SLFN HPHUJLQJ VHHSDJH�H[LW UHJLRQ" 
:DV WKLV EDVHG RQ DFWXDO VHHSDJH SRLQWV" �� 0\ FRPPHQW �� �� UHJDUGLQJ 
)�6� LV QRW DERXW WKH HIIHFWLYH VWUHVV YV� WRWDO VWUHVV DSSURDFKHV� , DP 
FRQFHUQHG DERXW EXR\DQF\ HIIHFW EHLQJ FRQVLGHUHG WZLFH� 7KLV SRLQW 
QHHGV IXUWKHU GLVFXVVLRQ , OLNH WR EH HGXFDWHG DERXW WKH EDVLV DVSHFW RI 
FDOFXODWLRQV�� �� 7KH FRPPHQW UHJDUGLQJ WKH DJUHHPHQW EHWZHHQ D )�6� 
����� DQG SLH]RPHWULF GDWD �� �� KDV QRW EHHQ DGGUHVVHG� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
�� 7KH IDFWRU RI VDIHW\ YDOXHV UHSRUWHG UHSUHVHQW WKH PLQLPXP YDOXH 
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GHWHUPLQHG IRU D SDUWLFXODU UHJLRQ RI WKH PRGHO� $ QXPEHU RI JUDGLHQWV ZRXOG 
KDYH EHHQ PHDVXUHG IRU H[DPSOH LQ WKH UHJLRQ RI WKH GRZQVWUHDP EODQNHW� EXW 
WKH IDFWRU RI VDIHW\ IRU WKH ORFDWLRQ KDYLQJ WKH PRVW DGYHUVH FRPELQDWLRQ RI 
XSOLIW DQG UHVLVWLQJ IRUFH LV WKH YDOXH UHSRUWHG� *HQHUDOO\� ZKHUH VHHSDJH KDV 
EHHQ REVHUYHG DW WKH SURMHFW LV ZKHUH WKH PRGHO UHVXOWV LQGLFDWHG WKH ORZHVW 
IDFWRU RI VDIHW\ YDOXHV� �� 7KH HIIHFWLYH VWUHVV XSOLIW RU VRPHWLPHV FDOOHG 
JUDGLHQW PHWKRG DSSURDFK LV ZLGHO\ XVHG DQG FLWHG LQ D QXPEHU RI 
SXEOLFDWLRQV� 2QH WKLQJ QRW FOHDU LQ PDQ\ SXEOLFDWLRQV LV KRZ WR GHILQH H[FHVV 
KHDG� 0DQ\ SXEOLFDWLRQV UHSUHVHQW LW DV SLH]RPHWULF OHYHO PLQXV WRS RI 
JURXQG� KRZHYHU� WKH FRUUHFW ZD\ WR FDOFXODWH WKLV� DQG WKH ZD\ LW ZDV GRQH 
IRU WKLV VWXG\ ZDV WR FDOFXODWH H[FHVV KHDG DV SLH]RPHWULF HOHYDWLRQ PLQXV WKH 
WRS RI JURXQG HOHYDWLRQ RU WDLO ZDWHU HOHYDWLRQ � ZKLFKHYHU RI WKHVH WZR LV 
JUHDWHU� ,Q WKH ERRN �6RLO 0HFKDQLFV LQ 3UDFWLFH� E\ 7HU]DJKL DQG 3HFN 
������ SJ� ��� WKHUH LV DQ HTXDWLRQ VKRZLQJ KRZ HIIHFWLYH VWUHVV 
�WKLFNQHVV
EXR\DQW ZHLJKW� LV GHFUHDVHG E\ VHHSDJH IRUFH �JUDGLHQW
ZDWHU 
ZHLJKW
WKLFNQHVV�� $V VRRQ DV WKH JUDGLHQW LQ WKLV HTXDWLRQ EHFRPHV HTXDO WR 
WKH FULWLFDO JUDGLHQW WKHQ WKH HIIHFWLYH VWUHVV EHFRPHV ]HUR� 6R WKH HTXDWLRQ 
XVHG LQ WKH ''5 UHSRUW WR FDOFXODWH HIIHFWLYH VWUHVV XSOLIW LV WKH VDPH DV WKLV 
HTXDWLRQ� ,Q WKH ''5 WKH IDFWRU RI VDIHW\ HTXDWLRQ QXPHUDWRU LV WKH VDPH 
�WKLFNQHVV
EXR\DQW ZHLJKW�� ZKLOH WKH GHQRPLQDWRU LV H[FHVV KHDG
ZDWHU 
ZHLJKW� 7KH H[FHVV KHDG
ZDWHU ZHLJKW LQ WKH GHQRPLQDWRU LV HTXLYDOHQW WR 
7HU]DJKL DQG 3HFN V JUDGLHQW
ZDWHU ZHLJKW
WKLFNQHVV� WKH WZR GHQRPLQDWRUV 
DUH MXVW VWDWHG GLIIHUHQWO\� (�J�� , FDQ UHSODFH JUDGLHQW WHUP LQ 7HU]DJKL DQG 
3HFNV IRUPXODWLRQ ZLWK H[FHVV KHDG GLYLGHG E\ WKLFNQHVV� ZKLFK JLYHV PH D 
GHQRPLQDWRU HTXLYDOHQW WR H[FHVV KHDG�WKLFNQHVV
ZDWHU ZHLJKW
WKLFNQHVV� 
7KHQ WKH � WKLFNQHVV WHUPV FDQFHO RXW� DQG , P OHIW ZLWK WKH GHQRPLQDWRU RI 
H[FHVV KHDG 
 ZDWHU ZHLJKW� �� 7KH )6 ����� UHVXOWV IURP WKH FULWLFDO 
JUDGLHQW �LFY� GLYLGHG E\ WKH PHDVXUHG JUDGLHQW RI DERXW ����� ERWK RI WKHVH 
DUH UHSRUWHG RQ WKH UHIHUHQFHG SORW� 7KH DJUHHPHQW EHWZHHQ WKLV )6 SUHGLFWLRQ 
DQG SLH]RPHWULF GDWD LV XQFRQILUPHG IRU WKH PRGHOHG SRRO HOHYDWLRQ DV WKH 
SRRO LQ WKLV PRGHO LV �� IW KLJKHU WKDQ WKH SURMHFW KDV SUHYLRXVO\ H[SHULHQFHG� 
%DVHG RQ WKH JRRG PRGHO FDOLEUDWLRQ DV GLVFXVVHG LQ WKH ''5 WH[W� DQG DV 
GHPRQVWUDWHG RQ PRGHO SORWV IRU SUHYLRXVO\ H[SHULHQFHG SRROV RI ���� ���� 
DQG ��� IW �L�H� FRPSDUH REVHUYHG YV� SUHGLFWHG SLH]RPHWULF HOHYDWLRQV�� WKH 
UHVSRQGHU IHHOV WKDW WKLV IDFWRU RI VDIHW\ DJUHHV DV FORVHO\ DV LW FRXOG ZLWK 
DYDLODEOH S] GDWD DFTXLUHG DW WKH VLWH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KH DERYH H[SODQDWLRQ GRHV QRW DQVZHU P\ TXHVWLRQ QXPEHU �� , 
XQGHUVWDQG WKH )6 YDOXHV UHSRUWHG DUH IRU WKH ZRUVW FRQGLWLRQV� 0\ 
TXHVWLRQ LV UHJDUGLQJ WKH VHHSDJH DUHDV LGHQWLILHG E\ WKH PRGHO� 'R WKH 
VHHSDJH DUHDV LGHQWLILHG E\ WKH PRGHO PDWFK WKH VHHSDJH DUHDV REVHUYHG 
LQ WKH ILHOG" 'R WKH K\GUDXOLF JUDGLHQWV FRPSXWHG E\ WKH PRGHO PDWFK 
WKH K\GUDXOLF JUDGLHQWV LQGLFDWHG E\ WKH SLH]RPHWULF GDWD" 'R WKH )6 
DJDLQVW SLSLQJ YDOXHV FRPSXWHG E\ WKH PRGHO PDWFK WKH DUHDV ZKHUH 
SLSLQJ KDV EHHQ QRWLFHG LQ WKH ILHOG� L�H� GR WKH SRWHQWLDO SLSLQJ DUHDV 
LGHQWLILHG E\ WKH PRGHO PDWFK WKH DFWXDO SLSLQJ RFFXUUHQFHV" , DP D OLWWOH 
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FRQFHUQHG DERXW WKH YHU\ ODUJH YDOXHV RI )6� HVSHFLDOO\ ZKHQ , DP WROG 
WKDW WKH ILJXUHV LQ WKH ''5 UHSRUW DUH QRW WUXH UHSUHVHQWDWLRQV RI WKH 
PRGHO RXWSXW� 7KH WHUP �H[WUD KHDG� RU �H[FHVV KHDG� FODULILHV WKH 
VLWXDWLRQ ZLWK UHVSHFW WKH HTXDWLRQ UHJDUGLQJ WKH TXLFN FRQGLWLRQ� ,
OO 
FKHFN WKH FDOFXODWLRQV DJDLQ� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH VHHSDJH DUHDV LGHQWLILHG E\ WKH PRGHOV GR DJUHH ZLWK SDVW ILHOG 
REVHUYDQFHV� 7KH ''5 WH[W ZLOO EH H[SDQGHG WR IXUWKHU GLVFXVV VSHFLILF 
PRGHOLQJ UHVXOWV DQG ILHOG REVHUYDQFH DJUHHPHQW� 3HUVRQQHO SHUIRUPLQJ 
PRGHOLQJ IRU %ROLYDU KDYH REVHUYHG VHHSDJH DQG HURVLRQ LQLWLDWLRQ ILUVW KDQG 
DW WKH SURMHFW GXULQJ PDQ\ HOHYDWHG SRRO HYHQWV RYHU WKH SDVW GHFDGH� 6R� LQ 
DGGLWLRQ WR FDOLEUDWLQJ DJDLQVW VLWH LQVWUXPHQWDWLRQ GDWD� FDOLEUDWLRQ RI PRGHOV 
DJDLQVW SULRU ORFDWLRQV RI VHHSDJH DQG HURVLRQ LQLWLDWLRQ RFFXUUHG GXULQJ 
PRGHO GHYHORSPHQW� $ERYH WKH SRRO RI UHFRUG �HOHY� ����� PRGHOLQJ UHVXOWV 
UHSUHVHQW XQFRQILUPHG SURMHFWLRQV RI SLH]RPHWULF OHYHOV� VHHSDJH 
ORFDWLRQV�TXDQWLWLHV� DQG HURVLRQ LQLWLDWLRQ SRWHQWLDO� :LWK UHJDUG WR WKH KLJK 
)6 YDOXHV UHSRUWHG E\ PRGHOLQJ LQ VRPH LQVWDQFHV� WKLV UHVXOWV IURP WKH 
HOHYDWHG WDLO ZDWHU OHYHOV SURMHFWHG E\ K\GUDXOLF PRGHOV IRU ORZHU IUHTXHQF\ 
ORDGLQJ HYHQWV� DQG GXH WR WKH HIIHFWLYH VWUHVV FDOFXODWLRQ DSSURDFK �ZKLFK 
\LHOGV HYHU LQFUHDVLQJ RU GHFUHDVLQJ )6 YDOXHV WKH IXUWKHU DZD\ IURP D 
VROXWLRQ RI ��� WKDW \RX JHW�� 7KH WH[W RI WKH ''5 ZLOO EH H[SDQGHG WR IXUWKHU 
H[SODLQ WKH UHDVRQV IRU WKH KLJK )6 YDOXHV WKDW DUH SUHVHQWHG� 7KH WH[W ZLOO 
DOVR EH H[SDQGHG WR LQGLFDWH KRZ UHOLDELOLW\ DQDO\VHV DQG HQJLQHHULQJ 
MXGJHPHQW KDYH EHHQ DQG ZLOO FRQWLQXH WR EH HPSOR\HG VR WKDW D SRVVLEO\ 
XQFRQVHUYDWLYH SDWK IRUZDUG ZLOO QRW RFFXU ZLWK UHJDUG WR KLJK SURMHFWHG WDLO 
ZDWHU HOHYDWLRQV IRU ORZ IUHTXHQF\ HYHQWV� 7KDW LV� WKH ILQDO UHPHGLDO DFWLRQV 
WDNHQ DW WKH SURMHFW ZLOO SURYLGH WROHUDEOH VWDELOLW\ DJDLQVW H[SHFWHG WDLO ZDWHU 
HOHYDWLRQV� EXW DOVR SURYLGH WROHUDEOH VWDELOLW\ DJDLQVW WKH PXFK OHVV OLNHO\ 
FRQGLWLRQ RI DQ HOHYDWHG SRRO FRXSOHG ZLWK D ORZ WDLO ZDWHU HOHYDWLRQ� 
$OWKRXJK XQH[SHFWHG EDVHG RQ K\GUDXOLF PRGHOV� WKH UHPHGLDO DFWLRQV 
GHVLJQHG DQG LPSOHPHQWHG ZLOO EH HYDOXWDWHG WR HQVXUH VWDELOLW\ IRU VXFK D 
VLWXDWLRQ LQ FDVH LW GRHV HYHU RFFXU DW VRPH SRLQW LQ WKH IXWXUH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ������ 

�� �WRS� Q�D 

�0RGHO 6DIHW\ 
3UHGLFWLRQV� 

7KH WH[W KHUH VWDWHV �,Q WKH WHUUDFH VORSH DUHD DQG EH\RQG WKH GRZQVWUHDP EODQNHW� WKH 
SLSLQJ IDFWRU RI VDIHW\ >)6�SLSLQJ�@ ZDV FDOFXODWHG DV WKH PLQLPXP YDOXH REWDLQHG E\ 
GLYLGLQJ PD[LPXP YHUWLFDO DQG KRUL]RQWDO JUDGLHQWV �,Y PD[ DQG ,K PD[� E\ WKH UHVSHFWLYH 
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FULWLFDO JUDGLHQWV �,FY DQG ,FK� IRU YHUWLFDO IORZ >���������@ DQG KRUL]RQWDO IORZ >��������@�� 
&RPPHQW� 6KRXOGQ
W WKLV EH EDFNZDUGV� L�H� FULWLFDO K\GUDXOLF JUDGLHQW GLYLGHG E\ H[LW 
K\GUDXOLF JUDGLHQW" 

��� (YDOXDWLRQ &RQFXUUHG 
<HV� WKLV ZDV DQ XQIRUWXQDWH W\SR LQ WKH WH[W� 7KLV ZLOO EH FRUUHFWHG LQ WKH 
UHYLVHG ''5� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 

�� Q�D 

6HFWLRQ ������ 
$W WKH ERWWRP RI SDJH ��� LW LV VWDWHG �&RQVLGHULQJ PHGLXP� WR FRDUVH�JUDLQHG VDQG DQG WKH 
%ROLYDU VWUXFWXUH OHQJWK QHDU VWDWLRQV ����� DQG ������ WKH FULWLFDO JUDGLHQW UHTXLUHG IRU D 
SLSH WR PRYH KDOI ZD\ WR WKH ZDWHU VRXUFH ZDV FDOFXODWHG IRU H[DPSOH DV ��� JUHDWHU WKDQ 
WKDW UHTXLUHG WR LQLWLDWH HURVLRQ� *LYHQ WKLV� )6�SURJUHVVLYH HURVLRQ� YDOXHV ZHUH WKHUHIRUH 
ILJXUHG DV ���� RI WKH PLQLPXP )6 YDOXHV IRU HURVLRQ LQLWLDWLRQ�� &RPPHQW� 7KH 
UDWLRQDOH IRU LQFUHDVLQJ WKH FULWLFDO JUDGLHQW YDOXHV E\ ��� LV QRW FOHDU IURP WKH DERYH 
VWDWHG WH[W� 'RHV LW PHDQ WKDW D FULWLFDO JUDGLHQW RI � ZDV LQFUHDVHG WR ����" 7KH DERYH 
VWDWHPHQW QHHGV FODULILFDWLRQ� 

��� (YDOXDWLRQ &RQFXUUHG 
<HV� WKLV LV JHQHUDOO\ ZKDW ZDV PHDQW E\ WKH WH[W� ,Q WKLV FDVH� WKH FULWLFDO 
JUDGLHQW ZDV PRGLILHG WR UHSUHVHQW WKH OLNHOLKRRG RI QRW RQO\ HURVLRQ 
LQLWLDWLRQ DW WKH H[LW SRLQW� EXW DOVR DQ DGYDQFHG FRQGLWLRQ ZKHUH WKH SLSH 
ZRXOG KDYH WKH FDSDELOLW\ WR SURJUHVV WR PDNH FRQQHFWLRQ ZLWK WKH UHVHUYRLU� 
7KH WH[W ZLOO EH UHYLVHG WR SURYLGH IXUWKHU FODULILFDWLRQ RQ ZKDW H[DFWO\ ZDV 
GRQH KHUH DQG IXUWKHU UDWLRQDOH�UHIHUHQFH WR UHVHDUFK VXSSRUWLQJ WKLV W\SH RI 
FDOFXODWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 

,(35 &RPPHQW	 (PEDQNPHQW�*HRWHFKQLFDO	 �� Q�D�������	 6HFWLRQ ������ 
�3UREDELOLWLHV RI 
8QVDWLVIDFWRU\ 
3HUIRUPDQFH� 

3U�X� UHSUHVHQWV WKH SUREDELOLW\ WKDW )6�SURJUHVVLYH HURVLRQ� LV OHVV WKDQ WKH OLPLW VWDWH �L�H� 
)6 RI RQH�� ZKLOH " LV D UHODWLYH PHDVXUH RI FXUUHQW FRQGLWLRQ DQG SURYLGHV D TXDOLWDWLYH 
HVWLPDWH RI H[SHFWHG SHUIRUPDQFH�� 5HYLHZ &RPPHQW� ,V WKHUH DQ DFFHSWDEOH YDOXH RI " 

�� 



        
   

            
               

          
          

           
              

                
            

           
           

                
            

   

     

  
 

  
 

 
  

 
  

  

  
 

                
               

             
            

             
              

             
             
               
              
             

           
             

                 
             

               
             

               
               
                


 

XVHG IRU WKH SURMHFW DV WKH OLPLWLQJ YDOXH" 
��� (YDOXDWLRQ &RQFXUUHG 

7KHUH LV QRW DQ HVWDEOLVKHG DFFHSWDEOH YDOXH RI %HWD� L�H� JXLGHOLQHV ZKLFK 
VWDWH WKDW GHVLJQ VKRXOG RFFXU WR FHUWDLQ %HWD YDOXH� ,W LV D YDOXH WKDW PHDQV 
VRPHWKLQJ UHOHYDQW WR RQH SDUWLFXODU ORDGLQJ� DQG DQRWKHU SDUDPHWHU WKDW 
VHUYHV DV D EDVLV IRU LPSURYLQJ VLWXDWLRQDO XQGHUVWDQGLQJ E\ WKH 
DQDO\]HU�UHYLHZHU� 6R ZKDW LV D JRRG�DUJXDEO\ DFFHSWDEOH %HWD YDOXH PD\ EH 
GLIIHUHQW WR GLIIHUHQW SHRSOH� DQG LQ GLIIHUHQW VLWXDWLRQV� , WKLQN , FDQ SUHVHQW D 
%HWD YDOXH WR VXSSRUW DQ RSLQLRQ , KDYH IRU LQVWDQFH� EXW LW LV QRW WKH RQO\ 
SLHFH RI HYLGHQFH WKDW PXVW EH FRQVLGHUHG� DQG DUJXDEO\ QRW WKH PRVW 
LPSRUWDQW �H�J� QRW DV LPSRUWDQW IRU GHFLVLRQ�PDNLQJ DV D FDOFXODWHG DQQXDO 
SUREDELOLW\ RI IDLOXUH UHVXOWV IRU D SDUWLFXODU IDLOXUH PRGH EHLQJ GLVFXVVHG�� 
7KH WH[W RI WKH ''5 ZLOO EH UHYLVHG WR PDNH VXUH WKDW WKH UHDGHU LV QRW 
LQWHUSUHWLQJ WKH ZULWHU DV LQIHUULQJ WKDW D FHUWDLQ %HWD YDOXH E\ LWVHOI 
FRQVWLWXWHV DFFHSWDEOH�XQDFFHSWDEOH VLWXDWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ������ 

����� Q�D 

�6HHSDJH EDUULHU 
&RQVWUXFWLRQ� 

7KH VHFWLRQ UHIHUV WR )LJXUH �� �S� ���� , KDYH VLPLODU TXHVWLRQV UHJDUGLQJ )LJXUH �� DV 
)LJXUH �� $W LWV HQG� WKH VHFWLRQ VWDWHV �7KHUHIRUH� DQG DOVR FRQVLGHULQJ WKH SRWHQWLDO IRU 
LQFUHDVHG VHHSDJH JUDGLHQWV DW WKH ODWHUDO HQG RI D VHHSDJH EDUULHU� WKH UHFRPPHQGHG 
EDUULHU OD\RXW H[WHQGV QRUWKZDUG WKURXJK 6WDWLRQ ����� WR 6WDWLRQ ������ ZKHUH VLPLODU 
�'�UHODWHG DIIHFWV DQG FRQFHUQV GR QRW H[LVW� DQG ZKHUH DQDO\VHV DQG MXGJPHQW LQGLFDWH 
GHVLUDEOH WKURXJK VHHSDJH DQG VORSH VWDELOLW\ )6 DQG 3U�X� YDOXHV H[LVW ZLWKRXW D EDUULHU�� 
&RPPHQW� 7KHUH DUH PDQ\ FDVH KLVWRULHV LQ GDP HQJLQHHULQJ ZKHUH WKH FRQWDFW ]RQHV 
EHWZHHQ FRQFUHWH DQG VRLO VWUXFWXUHV� HVSHFLDOO\ WKH ODWHUDO FRQWDFWV �VXFK DV WKH FRQWDFW 
EHWZHHQ D FRQFUHWH GDP DQG DQ HPEDQNPHQW�� KDSSHQ WR EH WKH ]RQHV PRVW VXVFHSWLEOH WR 
VHHSDJH DQG SLSLQJ� $OWKRXJK WKH DQDO\VHV VKRZ WKH HPEDQNPHQW WR EH VWDEOH XQGHU DOO 
ORDGLQJ FRQGLWLRQV QRUWK RI 6WDWLRQ ������ LQ WKH LQWHUHVW RI UHGXQGDQF\� UHVLOLHQF\� DQG 
UREXVWQHVV� , VXJJHVW WKDW DGGLWLRQDO DQDO\VHV EH SHUIRUPHG� LQFOXGLQJ D FRVW�EHQHILW 
DQDO\VLV� IRU D IXOO�OHQJWK SDUWLDO�GHSWK VHHSDJH EDUULHU�� 7KLV ZLOO SURYLGH D PRUH XQLIRUP 
VHHSDJH EDUULHU DORQJ WKH HQWLUH OHQJWK RI WKH HPEDQNPHQW� , DOVR WKLQN WKDW WKH FKRLFH RI D 
SDUWLDO�GHSWK VHHSDJH EDUULHU VKRXOG EH H[DPLQHG LQ OLJKW RI WKH H[SHULHQFHV ZLWK VXFK 
EDUULHUV DW RWKHU SURMHFWV� ,Q FDVH RI DQ H[WUHPH HYHQW� XSZDUG GLUHFWHG VHHSDJH IRUFHV RQ 
WKH GRZQVWUHDP VLGH RI WKH VHHSDJH EDUULHU FDQ FUHDWH XQIRUHVHHQ SLSLQJ UHODWHG SUREOHPV� 
,W ZDV WKH HFRQRPLF FRQVWUDLQWV WKDW UHVXOWHG LQ WKH XVH RI D SDUWLDO�GHSWK GLDSKUDJP ZDOO� 
LQVWHDG RI WKH LQLWLDOO\ GHVLJQHG IXOO�GHSWK ZDOO� DW WKH :ROI &UHHN GDP EXW WKDW GHFLVLRQ 
WXUQHG RXW WR EH YHU\ FRVWO\� DV LV FOHDU IURP WKH FXUUHQW� RQJRLQJ UHKDELOLWDWLRQ PHDVXUHV� , 
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UHDOL]H WKH JHRORJLF FRQGLWLRQV DW WKH :ROI &UHHN GDP VLWH DUH GLIIHUHQW WKDQ WKH %ROLYDU 
GDP VLWH DQG WKDW KLJK OHYHO RI WDLO ZDWHU DW WKH %ROLYDU GDP VLWH� LQ FDVH RI ODUJH IORRG 
HYHQWV� LV DFWXDOO\ KHOSIXO DJDLQVW SLSLQJ SUREOHPV� EXW , EHOLHYH ZH VKRXOG WDNH DQRWKHU 
ORRN DW WKH SDUWLDO�OHQJWK DQG SDUWLDO�GHSWK VHHSDJH EDUULHU LQ OLJKW RI SDVW H[SHULHQFHV DW 
RWKHU SURMHFWV UDWKHU WKDQ UHO\LQJ HQWLUHO\ RQ PRGHO UHVXOWV� $V VWDWHG SUHYLRXVO\� ZH 
VKRXOG FRQVLGHU� DW OHDVW� WKH RSWLRQ RI XVLQJ D IXOO�OHQJWK� SDUWLDO�GHSWK VHHSDJH EDUULHU� 

��� (YDOXDWLRQ &RQFXUUHG 
, EHOLHYH WKDW WKH UHIHUHQFHG FDVH KLVWRULHV TXLWH RIWHQ LQYROYH D ELW RI D 
GLIIHUHQW VLWXDWLRQ LQ ZKLFK H�J� SRRU FRPSDFWLRQ GXULQJ RULJLQDO FRQVWUXFWLRQ 
FDXVHV VXEVHTXHQW GLIILFXOW\� 1RQHWKHOHVV� WKH SRLQW LV UHOHYDQW DQG ZHOO 
WDNHQ� DQG WKLV LVVXH LV UHFHLYLQJ IXUWKHU FRQVLGHUDWLRQ DV SDUW RI SRWHQWLDO 
IDLOXUH PRGH DQG ULVN DVVHVVPHQW DQDO\VHV EHLQJ SHUIRUPHG IRU %ROLYDU 'DP 
FXUUHQWO\� 7KLV ZRUN ZLOO WDNH D ORRN DW WKH SURSRVHG UHPHGLDWLRQ ZLWKLQ WKH 
FRQWH[W RI D GLIIHUHQW VHW RI GHVLJQ JXLGHOLQHV DQG ULVN FRQVLGHUDWLRQV �VXFK DV 
WKH FRPPHQWHU UHFRPPHQGV� WKDQ ZHUH XWLOL]HG IRU WKLV 055�''5 ZRUN WR 
GDWH �PRUH KHDYLO\ IRFXVVHG RQ HFRQRPLF MXVWLILFDWLRQ�� 7KH ILQGLQJV RI WKHVH 
VWXGLHV PD\ KDYH DQ LPSDFW RQ WKH SURSRVHG JHRPHWU\ RI WKH VHHSDJH EDUULHU 
�L�H� ODWHUDO H[WHQW DQG GHSWK�� DQG WKH ''5 DQG SODQQHG FRQVWUXFWLRQ ZLOO EH 
PRGLILHG DFFRUGLQJO\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
, ZRXOG OLNH WR VHH WKH UHVXOWV RI QHZ DQDO\VHV� 7KLV� LQ P\ RSLQLRQ� LV WKH 
PRVW FULWLFDO LVVXH RI WKH UHKDELOLWDWLRQ SODQ� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH UHIHUHQFHG LVVXH HYDOXDWLRQ VWXG\ IRU %ROLYDU 'DP LV FXUUHQWO\ LQ 
SURJUHVV� ,I WKH UHYLHZHU KDV UHDFKHG DQ\ FRQFOXVLRQV RU KDV GHYHORSHG DQ\ 
VSHFLILF RSLQLRQV UHJDUGLQJ WKH DSSURSULDWHQHVV RI WKH SURSRVHG UHPHGLDWLRQ� 
DV LW LV SUHVHQWHG LQ WKH ''5� ODUJHO\ ZLWK UHVSHFW WR HFRQRPLF MXVWLILFDWLRQ� 
WKHQ VXFK FRPPHQWV ZRXOG EH SRWHQWLDOO\ XVHIXO DQG ZHOFRPH DW WKLV WLPH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
0\ FRPPHQW LV EDVHG RQ P\ UHDGLQJ RI WKH ''5� 0\ RSLQLRQ LV WKDW 
SDUWLDO FXW RIIV FDQ EH ULVN\ EHFDXVH RI WKH XQSUHGLFWDEOH K\GURORJLF 
FRQGLWLRQV WKDW PD\ GHYHORS GXULQJ WKH VHUYLFH OLIH RI D SURMHFW� 2XU EHVW 
JXLGH LV RXU SDVW H[SHULHQFHV� 7KHUH DUH D QXPEHU RI FDVH KLVWRULHV RI 
SRRU SHUIRUPDQFH RI SDUWLDO FXW RIIV� , DP FRJQL]DQW RI WKH HFRQRPLF 
FRQVWUDLQWV EXW ZH QHHG WR SXW VDIHW\ ILUVW DQG QRW LJQRUH RXU H[SHULHQFHV 
EHFDXVH WKDW WXUQV RXW WR EH PRUH H[SHQVLYH LQ WKH ORQJ UXQ� 

��� (YDOXDWLRQ &RQFXUUHG 
$JUHH WKDW SDUWLDO FXWRIIV DUH ULVN\ UHODWLYH WR IXOO FXWRIIV� 7KH ''5 ZDV 
SUHSDUHG XQGHU 0DMRU 5HKDELOLWLRQ 3URJUDP JXLGHOLQHV� ZKLFK DUH KHDYLO\ 
IRFXVVHG RQ HFRQRPLF DVSHFWV DQG FRVW�MXVWLILFDWLRQ RI UHPHGLDO ZRUN� ,Q WKH 
''5 FDVH� IXOO�OHQJWK DQG IXOO�GHSWK FXWRII ZDV ZDV QRW HFRQRPLFDOO\ 
MXVWLILHG� 6LQFH GHYHORSPHQW RI WKH ''5 KRZHYHU� WKH %ROLYDU SURMHFW LV QRZ 
VXEMHFW WR JXLGHOLQHV FRQWDLQHG LQ (5 ����������� �6DIHW\ RI 'DPV � 3ROLFLHV 
DQG 3URFHGXUHV�� 7KH ���� UHJXODWLRQ SODFHV LW V PDLQ HPSKDVLV RQ DFKLHYLQJ 
WROHUDEOH OLIH VDIHW\ ULVN� ZLWK OHVV LPSRUWDQFH SODFHG RQ HFRQRPLF DVSHFWV� 6R 
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XQGHU WKLV JXLGDQFH HFRQRPLF MXVWLILFDWLRQ IRU D IXOO�GHSWK FXWRII ZDOO IRU 
H[DPSOH� ZLOO QRW QHFHVVDULO\ EH UHTXLUHG� 7KHUH LV D VWXG\ DOUHDG\ LQ SURJUHVV 
IRU %ROLYDU� EHLQJ SHUIRUPHG E\ D PXOWL�GLVFLSOLQDU\ DQG PXOWL�GLVWULFW FDGUH� 
ZKLFK LV IRFXVVHG RQ GHYHORSPHQW RI D UHPHGLDO GHVLJQ WR PHHW OLIH�VDIHW\ 
ULVN JXLGHOLQHV DV UHTXLUHG E\ WKH ���� UHJXODWLRQ� 7KLV VWXG\ LV OLNHO\ WR EH 
FRPSOHWHG ODWH ����� DQG ZLOO WKHQ XQGHUJR H[WHQVLYH UHYLHZ� ZLWK OLIH VDIHW\ 
JXLGHOLQHV EHLQJ VKRZQ WR EH PHW EHIRUH FRQVWUXFWLRQ RI WKH ILQDO UHPHG\ IRU 
%ROLYDU 'DP� 6R� LQ VXPPDU\� WKH UHPHGLDO GHVLJQ IRU WKH SURMHFW LV QRZ 
EHLQJ HYDOXDWHG XQGHU D GLIIHUHQW VHW RI JXLGHOLQHV WKDQ LW ZDV IRU WKH ''5� 
DQG WKURXJK WKLV SURFHVV� WKH SRWHQWLDO QHHG IRU DQG EHQHILWV SURYLGHG E\ D 
IXOO�GHSWK DQG IXOO�OHQJWK FXWRII ZDOO ZLOO EH WKRURXJKO\ HYDOXDWHG� 7KH ILQDO 
GHVLJQ WR EH FRQVWUXFWHG IRU %ROLYDU ZLOO EH WKDW ZKLFK SURYLGHV D WROHUDEOH 
OLIH�VDIHW\ ULVN� 1RWH WKDW WKH ���� JXLGDQFH �LI \RX VHDUFK RQOLQH IRU LW� LV QRW 
WKH RULJLQDO YHUVLRQ RI WKH UHJXODWLRQ SXEOLVKHG LQ WKH ����V� EXW D GRFXPHQW 
WKDW KDV MXVW UHFHQWO\ EHHQ HQWLUHO\ UH�ZULWWHQ� ILQDOL]HG DQG DSSURYHG E\ 
86$&( KHDGTXDUWHUV LQ ODWH ���� WR HDUO\ ����� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO (PEDQNPHQW� 
6HFWLRQ ������ �� Q�D 

�5HOLHI :HOO 
(IILFLHQF\ 
0DLQWHQDQFH� 

7KH ODVW VHQWHQFH RI WKLV VHFWLRQ VWDWHV �:LWKRXW EHQHILWV SURYLGHG E\ WKH ZHOO V\VWHP DQG 
WKH DERYH�GLVFXVVHG VHHSDJH EODQNHW DXJPHQWDWLRQ� D IXOO\ �IRXQGDWLRQ� SHQHWUDWLQJ 
VHHSDJH EDUULHU ZRXOG EH UHFRPPHQGHG EHWZHHQ 6WDWLRQV ����� DQG ����� WR SURYLGH 
DGHTXDWH JHRWHFKQLFDO UHOLDELOLW\�� &RPPHQW� 7KLV VWDWHPHQW VKRZV WKDW WKH VXFFHVV RI D 
SDUWLDO�OHQJWK DQG SDUWLDO�GHSWK VHHSDJH EDUULHU LV KLJKO\ GHSHQGHQW RQ IXOO\ IXQFWLRQLQJ 
UHOLHI ZHOO V\VWHP DQG VHHSDJH EODQNHW� 7KH GHJUHH WR ZKLFK RQH FDQ GHSHQG RQ WKH ORQJ� 
WHUP SHUIRUPDQFH RI D IXOO\ SHQHWUDWLQJ VHHSDJH EDUULHU IDU H[FHHGV WKH ORQJ WHUP 
SHUIRUPDQFH RI D UHOLHI ZHOO V\VWHP RU D VHHSDJH EODQNHW� ,Q P\ RSLQLRQ� SURSHUO\ 
IXQFWLRQLQJ UHOLHI ZHOOV DQG VHHSDJH EODQNHW VKRXOG DGG UHGXQGDQF\ DQG UHVLOLHQFH WR WKH 
VHHSDJH EDUULHU LQVWHDG RI FRQWUROOLQJ LWV GHJUHH RI VXFFHVV� :KDW LV WKH H[SHFWHG OHYHO RI 
HIILFLHQF\ RI WKH UHOLHI ZHOO V\VWHP ����� ���� HWF�� LPSOLHG LQ WKH DERYH VWDWHPHQW" 7KLV 
VWDWHPHQW VXSSRUWV WKH QHHG IRU ORRNLQJ LQWR WKH IHDVLELOLW\ RI D IXOO�OHQJWK DQG SDUWLDO� 
GHSWK VHHSDJH EDUULHU� DW WKH PLQLPXP� 

��� (YDOXDWLRQ &RQFXUUHG 
$JUHHG WKDW WKH ORQJ�WHUP SHUIRUPDQFH RI SURSHUO\ LQVWDOOHG EDUUHULHU KDV 
PRUH FHUWDLQW\ WKDQ SURSHUO\ LQVWDOOHG ZHOO V\VWHP� 7KH VHHSDJH EODQNHW DQG 
ZHOO V\VWHP GR SURYLGH FHUWDLQ EHQHILWV� DQG WKHUHIRUH LI WKH\ ZHUH UHPRYHG 
RU EHFRPH LQRSHUDEOH WKH UHFRPPHQGHG SODQ ZRXOG SURYLGH OHVV RYHUDOO 
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SURMHFW UHOLDELOLW\� 7KH H[SHFWDWLRQ IRU ZHOO V\VWHP SHUIRUPDQFH LQ WKH 
SURSRVHG UHPHGLDO SODQ LV WKDW WKH ZHOOV ZLOO FRQWLQXH WR SHUIRUP ZHOO LQ WKH 
IXWXUH� 7KLV ZLOO UHTXLUH FRQWLQXHG IROORZLQJ RI WKH 'LVWULFW
 V ZHOO V\VWHP 
PDLQWHQDQFH SODQ IRU WKH SURMHFW� DQG DW WKLV SRLQW WKH SODQ LV WR GR VR �L�H� 
PDLQWDLQ ZHOOV� DQG LI QHFHVVDU\ UHSODFH DQ\ ZHOOV GHWHUPLQHG WR EH 
SUREOHPDWLF�LUUHFRYHUDEOH HIILFLHQF\ ORVV�� ,I WKH SRWHQWLDO IRU ZHOOV WR ORVH 
HIILFLHQF\ ZDV D EDVLV IRU DXWRPDWLFDOO\ H[FOXGLQJ WKHP DV D UHPHGLDO RSWLRQ� 
WKHQ WKH\ H[LVW DQ\ZKHUH LQ WKH FRXQWU\ �L�H�� WKH SRLQW , P WU\LQJ WR PDNH LV 
WKDW DORQJ ZLWK WKH GLVDGYDQWDJHV WKH\ GR KDYH VRPH EHQHILWV�DGYDQWDJHV�� 
:H DUH FRQWLQXLQJ ZRUN WKURXJK ULVN DQDO\VHV EHLQJ SHUIRUPHG VXEVHTXHQW WR 
WKLV GUDIW ''5 SXEOLFDWLRQ WR PRUH WKRURXJKO\ HYDOXDWH WKH SURSRVHG 
SHUPDQHQW ULVN UHGXFWLRQ PHDVXUHV IRU WKH SURMHFW� 2QH RI WKH WKLQJV WKDW ZLOO 
EH ORRNHG DW PRUH FORVHO\ GXULQJ WKLV RQJRLQJ ZRUN LV WKH VXJJHVWHG IXOO� 
OHQJWK DQG SDUWLDO�GHSWK VHHSDJH EDUULHU� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, DP QRW VXJJHVWLQJ ZH VKRXOG H[FOXGH�LJQRUH WKH EHQHILWV RI D ZHOO� 
PDLQWDLQHG� HIILFLHQWO\ SHUIRUPLQJ UHOLHI ZHOO V\VWHP� , DP WU\LQJ WR 
HPSKDVL]H WKH GLIIHUHQFHV LQ ORQJ�WHUP UHOLDELOLW\ RI YDULRXV FRPSRQHQWV 
RI WKH UHKDELOLWDWLRQ SODQ� 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
(PEDQNPHQW� 
6HFWLRQ ������ 
�,QVWUXPHQWDWLRQ 

�� Q�D 

6\VWHP 
,PSURYHPHQWV DQG 
$XWRPDWLRQ� 

7KH VHFWLRQ VWDWHV �1HZ SLH]RPHWHUV �H�J� QHVWHG GHSWK VHWV� ZLOO EH LQVWDOOHG DW YDULRXV 
ORFDWLRQV WKURXJK DQG EH\RQG WKH SURSRVHG GRZQVWUHDP VHHSDJH EODQNHW DXJPHQWDWLRQ WR 
PRQLWRU KHDG YDOXHV DQG JUDGLHQWV�� &RPPHQW� +RZ PDQ\ SLH]RPHWHUV ZLOO EH LQVWDOOHG 
EH\RQG WKH VHHSDJH EODQNHW DQG ZKDW ZLOO EH WKH EDVLV IRU WKHLU ORFDWLRQV" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH GHWDLOV FRQFHUQLQJ ORFDWLRQV DQG QXPEHU RI DGGLWLRQDO SURSRVHG 
SLH]RPHWHUV DUH FRQWDLQHG LQ WKH ,QVWUXPHQWDWLRQ DGGHQGXP WR WKH 
*HRWHFKQLFDO DSSHQGL[ RI WKH ''5� 7KH EDVLV IRU WKH QXPEHU� ORFDWLRQV� DQG 
GHSWKV ZDV WR LQVWDOO D QHWZRUN WKDW VKRXOG SURYLGH D JRRG GLVWULEXWLRQ RI 
VXEVXUIDFH KHDG GLVWULEXWLRQ DFURVV WKH SURMHFW� $Q\ VSHFLILF WKRXJKWV DV WR 
ZKHWKHU WKH SURSRVHG QHWZRUN VHHPV DGHTXDWH IRU WKLV SXUSRVH ZRXOG EH 
TXLWH ZHOFRPH� DV LW ZRXOG DVVLVW LQ DFFRPSOLVKLQJ WKLV JRDO� 2I FRXUVH ZH G 
OLNH D SLH]RPHWHU HYHU\ZKHUH DW WKH SURMHFW� VR LQ GHYHORSLQJ WKH SURSRVHG 
SODQ ZH WULHG WR FRXQWHU WKLV GHVLUH E\ FRQVLGHULQJ SUDFWLFDO�FRVW�UHODWHG 
DVSHFWV� 

�� 



     
     

  
 

  
 

  
  

   
 

  
  

 
  
 

            
                 

         

   
              
          

     

  
 

  
 

  
 

 
  

 
 

  

 
 

  
 

             
             

           
             

                
              
            

   
            


 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,
OO UH�H[DPLQH WKH LQVWUXPHQWDWLRQ DGGHQGXP� 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ������ ,(35 &RPPHQW *HRWHFKQLFDO �'HWHUPLQLVWLF �� Q�D������� DQG 3UREDELOLVWLF 
$QDO\VLV 5HVXOWV� 
5HFRPPHQGHG 
5LVN 5HGXFWLRQ 
3ODQ� 

�'HWHUPLQLVWLF WKURXJK VHHSDJH )6�SURJUHVVLYH HURVLRQ� IRU WKLV ORDG FDVH KDV EHHQ UHGXFHG 
IURP OHVV WKDQ ��� �EDVH FRQGLWLRQ� WR JUHDWHU WKDQ ��� DV D UHVXOW RI WKH VHHSDJH EDUULHU�� 
&RPPHQW� 6KRXOG WKH ZRUG �UHGXFHG� EH FKDQJHG WR �LQFUHDVHG�" 

��� (YDOXDWLRQ &RQFXUUHG 
<HV� WKLV ZDV DQ XQIRUWXQDWH W\SR LQ WKH UHSRUW� 7KDQNV IRU FDWFKLQJ WKLV� LW 
ZLOO EH FRUUHFWHG LQ WKH UHYLVHG YHUVLRQ RI WKH ''5� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ %� 
*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
6HFWLRQ ������ 
�7RWDO 
(PEDQNPHQW 

�� Q�D 

6XPPDU\� 
5HFRPPHQGHG 
5LVN UHGXFWLRQ 
3ODQ� 

7KLV VHFWLRQ VWDWHV �5HVLGXDO ORZ 3U�X� YDOXHV GR VWLOO H[LVW LQ WKH ZLWK�UHKDELOLWDWLRQ 
FRQGLWLRQ IRU XQGHU VHHSDJH DQG WKURXJK VHHSDJH DW FHUWDLQ SRRO HOHYDWLRQV DQG SURMHFW 
UHDFKHV �6WDWLRQV ����� DQG ������ UHVSHFWLYHO\�� WKHVH UHVLGXDO 3U�X� YDOXHV KDYH 
DVVRFLDWHG %HWD YDOXHV ZKLFK DUH QHDU ����� &RPPHQW� 7KH LPSOLFDWLRQV RI WKLV VWDWHPHQW 
DUH QRW FOHDU IURP WKH WH[W SURYLGHG LQ WKH VHFWLRQ� , DVVXPH WKH UHVLGXDOV DUH LQVLJQLILFDQW� 
:KDW LV WKH DFFHSWDEOH UDQJH RI %HWD YDOXHV" , QHHG DGGLWLRQDO FODULILFDWLRQ UHJDUGLQJ WKH 
DERYH VWDWHPHQW WR EH DEOH WR PDNH D GHILQLWH FRPPHQW DERXW LW� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH ''5 ZLOO EH UHYLVHG WR SURYLGH IXUWKHU FODULILFDWLRQ DV WR WKH 

�� 









           
              

           
            

                
              

             
             

     
         
             
      

  
 

  
 

 
  

 
  

  

  
  

             
              

            
          

            
            
             

           

   
            

           
            

             
        

     
             

    

     
           

            
         

             
            


 

LQWHQW�LPSOLFDWLRQV RI WKH UHVXOWV WKDW DUH UHIHUHQFHG� :KDW WKH WH[W JHQHUDOO\ 
PHDQW WR VD\ ZDV WKDW ZLWK WKH SURSRVHG SODQ ZH OO VWLOO KDYH UHVLGXDO 
SUREDELOLWLHV RI HURVLRQ RFFXUULQJ� EXW WKH\ DUH ORZ� DQG WKH DQQXDO 
SUREDELOLW\ RI IDLOXUH UHODWHG WR WKHP LV ORZ DQG GHHPHG DFFHSWDEOH ZLWK 
UHVSHFW WR JXLGHOLQHV DV ZHOO� ,�H�� ZH GRQ W WKLQN ZH QHHG WR� QRU FRXOG ZH 
HYHQ LI ZH WULHG DV KDUG DV ZH FRXOG� UHGXFH SUREDELOLWLHV RI DOO XQGHVLUHDEOH 
HYHQWV WR DEVROXWH ]HUR� 6R WKH WH[W PHDQW WR FRQYH\ WKHVH W\SHV RI 
RSLQLRQV�FRQFOXVLRQV� DQG LW ZLOO EH UHYLVHG WR GR D EHWWHU MRE RI WKLV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH DERYH UHVSRQVH FODULILHV VLJQLILFDQWO\ WKH VWDWHPHQW SHUWDLQLQJ WR 
%HWD YDOXH LQFOXGHG LQ WKH ILUVW GUDIW� $GGLWLRQ RI WKLV FODULILFDWLRQ WR WKH 
ILQDO GUDIW ZLOO EH YHU\ KHOSIXO� 

$SSHQGL[ %� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$QDO\VLV ± 
(PEDQNPHQW� 
6HFWLRQ ���� 

�� Q�D 

�6XPPDU\ RI 
$QDO\VHV 5HVXOWV� 

�%DVH FRQGLWLRQ DQDO\VHV SHUIRUPHG IRU 6WDWLRQ ���� ORFDWHG QHDU WKH ULJKW DEXWPHQW RI 
WKH GDP DQG 6WDWLRQ ����� LQGLFDWH WKDW WKH HPEDQNPHQW LV VWDEOH IRU DOO ORDGLQJ 
FRQGLWLRQV IRU VHHSDJH DQG VORSH VWDELOLW\� 7KHUHIRUH QR ULVN UHGXFWLRQ PHDVXUHV DUH 
UHFRPPHQGHG IRU WKLV UHDFK� 6XUYHLOODQFH DQG LQVWUXPHQWDWLRQ PRQLWRULQJ ZLOO EH 
SHUIRUPHG GXULQJ IXWXUH KLJK SRROV WR HQVXUH DGHTXDWH SHUIRUPDQFH RI WKLV UHDFK�� 
&RPPHQW� 7KH SRWHQWLDO IRU LQDGHTXDWH SHUIRUPDQFH ZLWKLQ WKLV UHDFK FDQ QRW EH 
FRPSOHWHO\ UXOHG RXW� HVSHFLDOO\ ZLWK WKH VHHSDJH EDUULHU WHUPLQDWLQJ DW 6WDWLRQ ������ 7KH 
IHDVLELOLW\ RI H[WHQGLQJ WKH EDUULHU WKURXJK WKLV UHDFK VKRXOG EH HYDOXDWHG� 

��� (YDOXDWLRQ &RQFXUUHG 
$JUHH ZLWK WKH FRPPHQW� DQG DV VWDWHG LQ SUHYLRXV FRPPHQWV WKH VXJJHVWHG 
FRQVLGHUDWLRQV DUH EHLQJ PDGH DV SDUW RI RQJRLQJ ULVN DQDO\VHV ZRUN 
VXEVHTXHQW WR SXEOLFDWLRQ RI WKLV ''5 GUDIW� 7KH ILQGLQJV IURP WKH ULVN 
DQDO\VLV ZRUN PD\ DOWHU WKH JHRPHWU\ RI WKH SURSRVHG VHHSDJH EDUULHU� DQG WKH 
''5 DQG FRQVWUXFWLRQ SODQV ZLOO EH UHYLVHG DFFRUGLQJO\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
, ZRXOG OLNH WR UHDG WKH ILQGLQJV RI WKH DGGLWLRQDO ULVN DQDO\VLV UHSRUW 
EHIRUH FORVLQJ WKLV FRPPHQW� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH UHIHUHQFHG LVVXH HYDOXDWLRQ VWXG\ IRU %ROLYDU 'DP LV FXUUHQWO\ LQ 
SURJUHVV� ,I WKH UHYLHZHU KDV UHDFKHG DQ\ FRQFOXVLRQV RU KDV GHYHORSHG DQ\ 
VSHFLILF RSLQLRQV UHJDUGLQJ WKH DSSURSULDWHQHVV RI WKH SURSRVHG UHPHGLDWLRQ� 
DV LW LV SUHVHQWHG LQ WKH ''5� ODUJHO\ ZLWK UHVSHFW WR HFRQRPLF MXVWLILFDWLRQ� 
WKHQ VXFK FRPPHQWV ZRXOG EH SRWHQWLDOO\ XVHIXO DQG ZHOFRPH DW WKLV WLPH� 

�� 






     
           

   
             

          
          

           
           

            
           

            
           

           
            

          
           

             
            
             

             
              

             
           
           

           
           
            

          
           
          

     

  
 

  
 

   

  
 

 
 
  

 
  

 
 

 
  

 


 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
0\ UHVSRQVH LV WKH VDPH DV IRU FRPPHQW � ,' ������� 

��� (YDOXDWLRQ &RQFXUUHG 
1RWH� WKLV UHVSRQVH LV VLPLODU WR WKDW SUHVHQWHG IRU FRPPHQW ��������� ZLWK D 
IHZ PLQRU GLIIHUHQFHV� 7KH ''5 ZDV SUHSDUHG XQGHU 0DMRU 5HKDELOLWLRQ 
3URJUDP JXLGHOLQHV� ZKLFK DUH KHDYLO\ IRFXVVHG RQ HFRQRPLF DVSHFWV DQG 
FRVW�MXVWLILFDWLRQ RI UHPHGLDO ZRUN� ,Q WKH ''5 FDVH� IXOO�OHQJWK �SDVW VWDWLRQ 
������ FXWRII ZDV ZDV QRW HFRQRPLFDOO\ MXVWLILHG� 6LQFH GHYHORSPHQW RI WKH 
''5 KRZHYHU� WKH %ROLYDU SURMHFW LV QRZ VXEMHFW WR JXLGHOLQHV FRQWDLQHG LQ 
(5 ����������� �6DIHW\ RI 'DPV � 3ROLFLHV DQG 3URFHGXUHV�� 7KH ���� 
UHJXODWLRQ SODFHV LW V PDLQ HPSKDVLV RQ DFKLHYLQJ WROHUDEOH OLIH VDIHW\ ULVN� 
ZLWK OHVV LPSRUWDQFH SODFHG RQ HFRQRPLF DVSHFWV� 6R XQGHU WKLV JXLGDQFH 
HFRQRPLF MXVWLILFDWLRQ IRU D IXOO�OHQJWK FXWRII ZDOO IRU H[DPSOH� ZLOO QRW 
QHFHVVDULO\ EH UHTXLUHG� 7KHUH LV D VWXG\ DOUHDG\ LQ SURJUHVV IRU %ROLYDU� 
EHLQJ SHUIRUPHG E\ D PXOWL�GLVFLSOLQDU\ DQG PXOWL�GLVWULFW FDGUH� ZKLFK LV 
IRFXVVHG RQ GHYHORSPHQW RI D UHPHGLDO GHVLJQ WR PHHW OLIH�VDIHW\ ULVN 
JXLGHOLQHV DV UHTXLUHG E\ WKH ���� UHJXODWLRQ� 7KLV VWXG\ LV OLNHO\ WR EH 
FRPSOHWHG ODWH ����� DQG ZLOO WKHQ XQGHUJR H[WHQVLYH UHYLHZ� ZLWK OLIH VDIHW\ 
JXLGHOLQHV EHLQJ VKRZQ WR EH PHW EHIRUH FRQVWUXFWLRQ RI WKH ILQDO UHPHG\ IRU 
%ROLYDU 'DP� 6R� LQ VXPPDU\� WKH UHPHGLDO GHVLJQ IRU WKH SURMHFW LV QRZ 
EHLQJ HYDOXDWHG XQGHU D GLIIHUHQW VHW RI JXLGHOLQHV WKDQ LW ZDV IRU WKH ''5� 
DQG WKURXJK WKLV SURFHVV� WKH SRWHQWLDO QHHG IRU DQG EHQHILWV SURYLGHG E\ D 
FXWRII ZDOO SDVW VWDWLRQ ������ DQ\ RWKHU SRWHQWLDO UHPHGLDO DOWHUQDWLYHV SDVW 
VWDWLRQ ������ ZLOO EH WKRURXJKO\ HYDOXDWHG� 8QFHUWDLQW\ DQG RXU LQDELOLW\ WR 
SHUIHFWO\ SURMHFW VHHSDJH FRQGLWLRQV LQ FHUWDLQ SURMHFW UHDFKHV VXFK DV VWDWLRQ 
����� WR WKH ULJKW DEXWPHQW� ZLOO EH LGHQWLILHG� DQG DSSURSULDWH FDXWLRQDU\ 
GHVLJQ PHDVXUHV ZLOO EH WDNHQ WR HQVXUH DSSRSULDWH OHYHO RI FRQVHUYDWLVP LV 
HPSOR\HG IRU DOO SURMHFW UHDFKHV WR JXDUG DJDLQVW VHHSDJH�UHODWHG IDLOXUH 
GXULQJ H[WUHPH ORDGLQJ FRQGLWLRQV� 7KH ILQDO GHVLJQ WR EH FRQVWUXFWHG IRU 
%ROLYDU ZLOO EH WKDW ZKLFK SURYLGHV D WROHUDEOH OLIH�VDIHW\ ULVN� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ &� 
*HRWHFKQLFDO 
$QDO\VLV ± 
$EXWPHQW� 
6HFWLRQV ��� �/HIW 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
$EXWPHQW 
*HRORJ\�� ����� 
>'HVLJQ 

���� Q�D 

'RFXPHQWDWLRQ 
5HSRUW 
([SORUDWLRQV 
�����������@� ��� 
�6XEVXUIDFH 

�� 



  
  

  

                
               

                
               

                
                

           
              

            
               

              
              
                 

              
               

             
              

               
               

                
             

                 
                
                  

              
             

                
             

             
              

                
        

   
             

            
            

             
          

              
             

               
 

     


 

&RQGLWLRQV�� DQG 
��� �+\GUDXOLF 
3UHVVXUH 7HVWLQJ� 

2Q SDJH � XQGHU �/HIW $EXWPHQW *HRORJ\�� WKH WH[W VWDWHV �$W WKH EDVH RI WKH /RZHU 
0HUFHU /LPHVWRQH LV D JUD\� VRIW WR PRGHUDWHO\ KDUG XQGHUFOD\� 7KH EDVH RI WKH OLPHVWRQH 
DQG WKLV FOD\ VHDP DUH ORFDWHG DW WKH HOHYDWLRQ LQ ZKLFK VHHSDJH ZDWHU KDV EHHQ REVHUYHG 
GXULQJ KLJK SRROV� 1RWDEOH DPRXQWV RI FRUH ORVV ZHUH QRWHG ZLWKLQ WKH OLPHVWRQH DQG FOD\ 
XQLWV LQ WKH ���� ERULQJV� 7KH HOHYDWLRQ RI WKLV FOD\ VHDP LV DW DSSUR[LPDWHO\ ���� ZKLFK 
FRLQFLGHV ZLWK WKH SRRO HOHYDWLRQ LQ ZKLFK WKH VHHSDJH DSSHDUV�� $W WKH ERWWRP RI SDJH � 
XQGHU �'HVLJQ 'RFXPHQWDWLRQ 5HSRUW ([SORUDWLRQV ������������� LW LV VWDWHG �7KH ERULQJV 
ZHUH DOVR LQVWUXPHQWHG ZLWK RSHQ WXEH SLH]RPHWHUV WR DOORZ IRU PRQLWRULQJ RI WKH VHHSDJH 
ZLWKLQ DQG EHORZ WKH /RZHU 0HUFHU /LPHVWRQH DW DSSUR[LPDWH HOHYDWLRQ ���� 8QGHU 
�6XEVXUIDFH &RQGLWLRQV� RQ SDJH �� WKH �UG SDUDJUDSK VWDWHV �$ ORVV RI ���
 ZDV QRWHG 
GLUHFWO\ EHORZ WKH /RZHU 0HUFHU /LPHVWRQH� ZLWKLQ D FOD\ VHDP DW DSSUR[LPDWHO\ ����
 �HO� 
������� ZKLFK LV WKH VXVSHFWHG VHHSDJH ]RQH�� 2Q WKH VDPH SDJH� �WK SDUDJUDSK VWDWHV 
�)ORZ ZLWKLQ WKH VXVSHFWHG ]RQH RI VHHSDJH ZLWKLQ WKH XQGHUFOD\ �a GHSWK RI �� WR �� IHHW� 
�aHO� ��� WR ���� ZDV ���� FIP ��� /XJHRQV��� 8QGHU �+\GUDXOLF 3UHVVXUH 7HVWLQJ�� SDJH 
��� WKH VHFRQG SDUDJUDSK VWDWHV �)ORZV DV KLJK DV ���� FIP �a��� /XJHRQV� ZHUH PHDVXUHG 
IURP HOHYDWLRQ ������������ ZKLFK LV WKH ORFDWLRQ RI WKH /RZHU 0HUFHU /LPHVWRQH DQG 
XQGHUO\LQJ FOD\VWRQH �WKH 0LGGOH 0HUFHU &RDO ZDV QRW SUHVHQW LQ WKLV ERULQJ��� 2Q WKH 
VDPH SDJH� WKH �UG SDUDJUDSK PHQWLRQV �$ WRWDO RI �� SUHVVXUH WHVWV LQ ERULQJ &������ 
VKRZHG ZDWHU WDNHV IURP ��� WR ��� FIP ��� WR �� /XJHRQV� IURP HOHYDWLRQ ����������� 
ZKLFK LV WKH ORFDWLRQ RI WKH ERWWRP RI WKH /RZHU 0HUFHU /LPHVWRQH �LQFOXGLQJ D ��� IRRW 
YRLG�� 0LGGOH 0HUFHU &RDO DQG XQGHUO\LQJ FOD\VWRQH DQG VKDOH XQLWV�� )LQDOO\� WKH �WK 
SDUDJUDSK� RQ SDJH ��� VWDWHV �)ORZV UDQJLQJ IURP ���� WR ���� FIP �a �� WR �� /XJHRQV� 
ZDV PHDVXUHG IURP HOHYDWLRQ ����� WR ����� ZKLFK LV WKH ORFDWLRQ RI D �0LGGOH 6KDOH� XQLW� 
7KLV ]RQH LQFOXGHV D ���
 WKLFN� VRIW FOD\ XQGHUODLQ E\ D ]RQH RI ���
 ORVV DQG WKH /RZHU 
0HUFHU /LPHVWRQH�� &RPPHQW� )URP WKH DERYH VWDWHPHQWV LW LV FOHDU WR PH WKDW WKH 
VHHSDJH RFFXUV ZLWKLQ D ]RQH LQYROYLQJ WKH /RZHU 0HUFHU /LPHVWRQH DQG WKH XQGHUO\LQJ 
FRDO DQG XQGHUFOD\ XQLWV� DSSUR[LPDWHO\ � IRRW WKLFN� +RZHYHU� ZKDW LV QRW FOHDU LV LI WKLV 
]RQH� HVSHFLDOO\ WKH ERWWRP RI WKH /RZHU 0HUFHU /LPHVWRQH� RFFXUV DW YDULDEOH HOHYDWLRQ� 
)LJXUHV � DQG � �SDJH ���� VKRZLQJ K\GUDXOLF SUHVVXUH WHVWLQJ UHVXOWV� LQGLFDWH PD[LPXP 
IORZV DW DQ DSSUR[LPDWH HOHYDWLRQ RI ���� )LHOG REVHUYDWLRQV GXULQJ SDVW KLJK SRROV VKRZ 
VHHSDJH OHYHOV DW DSSUR[LPDWHO\ ��� IHHW HOHYDWLRQ �''5 5HSRUW IRU $75� S� ��� ,V WKH EDVH 
RI /RZHU 0HUFHU /LPHVWRQH HQFRXQWHUHG DW YDULDEOH HOHYDWLRQV" 

��� (YDOXDWLRQ &RQFXUUHG 
:KLOH ORRNLQJ LQWR WKH LVVXHV EURXJKW XS E\ WKLV FRPPHQW� LW ZDV GLVFRYHUHG 
WKDW VRPH RI WKH HOHYDWLRQV RQ WKH ERULQJ ORJV ZHUH LQFRUUHFWO\ FRQYHUWHG 
IURP GHSWKV DQG �� GHJUHH EDWWHU� 7KHVH ERULQJ ORJV DUH FXUUHQWO\ EHLQJ 
FRUUHFWHG� 2QFH WKHVH FRUUHFWLRQV DUH FRPSOHWH� WKH WH[W LQ WKH ''5 ZLOO EH 
FRUUHFWHG DFFRUGLQJO\� 6RPH GLVFUHSDQFLHV FDQ EH DWWULEXWHG WR ORVV GXULQJ 
FRULQJ DQG DVVXPSWLRQV PDGH DV WR WKH H[DFW ORFDWLRQV RI WKDW ORVV� 7KHUH LV 
RQO\ DQ DSSUR[LPDWH � GHJUHH GLS LQ WKH XSVWUHDP GLUHFWLRQ� ,Q UHDOLW\ WKH 
HOHYDWLRQ RI WKH OLPHVWRQH GRHV QRW YDU\ E\ PRUH WKDQ D FRXSOH WHQWKV RI D 
IRRW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



  

  
 

 
 

  
  

  

 

                  
                 
                 

  

   
            

              
              
            
               

              
               

              
    

     

  
 

   
  

   
  

 

             
               

             
              
                

                  
             

               

   
            

           
              

          
               
      

     


 

$SSHQGL[ &�
 
*HRWHFKQLFDO ,(35 &RPPHQW *HRWHFKQLFDO $QDO\VLV ± ��	 Q�D������� $EXWPHQW� 6HFWLRQ 
����� 

&RPPHQW� 7KH VKDOH FRPSULVLQJ XQLW � LV WHVWHG EXW VKDOH IURP XQLWV � DQG �� LV QRW WHVWHG" 
,V WKHUH D VSHFLILF UHDVRQ IRU VHOHFWLQJ VRPH XQLWV IRU ODE WHVWLQJ DQG QRW WKH RWKHU" )XUWKHU� 
QR UHVXOWV DUH UHSRUWHG DERXW DQ\ RI WKH FOD\VWRQH VDPSOHV� ,V WKDW EHFDXVH RI WKH ODFN RI 
VXIILFLHQW VDPSOH" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH REMHFWLYH RI WKH WHVWLQJ ZDV WR SURYLGH SURVSHFWLYH FRQWUDFWRUV ZLWK WKH 
H[FDYDWDELOLW\ RI WKH URFN XQLWV LQ WKH DEXWPHQW� 8QLW � LV WKH IRXQGLQJ XQLW 
IRU WKH SURSRVHG FXWRII ZDOO DQG XQLW �� LV EHORZ WKH IRXQGLQJ HOHYDWLRQ IRU 
WKH SURSRVHG FXWRII ZDOO� 7KHUH ZDV YHU\ OLWWOH VDPSOH PDWHULDO DYDLODEOH IURP 
XQLW � DQG LW LV DVVXPHG WKDW LW ZRXOG QRW EH SUREOHPDWLF WR H[FDYDWH LQ 
FRPSDULVRQ WR VRPH RI WKH RWKHU XQLWV WHVWHG� ,Q UHJDUG WR WKH FOD\VWRQH� WKHUH 
ZDV OLWWOH WR QR PDWHULDO WKDW FRXOG EH VDPSOHG DQG WHVWHG GXH WR WKH KLJK 
DPRXQW RI ZHDWKHULQJ DQG IUDFWXULQJ LQ WKLV XQLW� )XUWKHU� LW LV DVVXPHG WKDW LW 
FDQ EH HDVLO\ H[FDYDWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ &� 
*HRWHFKQLFDO 

,(35 &RPPHQW $QDO\VLV ±*HRWHFKQLFDO	 �� Q�D�������	 $EXWPHQW� 6HFWLRQ 
���� �&RQVWUXFWLRQ 
0HWKRGRORJ\� 

7KH VHFWLRQ VWDWHV �$V WKH VHHSDJH EDUULHU H[WHQGV VRXWKZHVW IURP 6WDWLRQ ����� WRZDUG 
6WDWLRQ ����� �ZKHUH LW ZLOO IXUWKHU H[WHQG VRXWKZHVW WR 6WDWLRQ ����� HQWLUHO\ LQ URFN� DQG 
WKHQ KHDG ZHVW WR LWV GRZQVWUHDP WHUPLQDWLRQ�� WKH PDLQ HPEDQNPHQW VHHSDJH EDUULHU ZLOO 
EH D IXOO\ SHQHWUDWLQJ IHDWXUH� L�H�� WKH HQWLUH VRLO IRXQGDWLRQ EHQHDWK WKH HPEDQNPHQW ZLOO 
EH FXW RII�� &RPPHQW� :KDW ZLOO EH WKH WRWDO OHQJWK RI WKH OHIW DEXWPHQW VHHSDJH EDUULHU 
DQG ZKDW LV WKLV OHQJWK EDVHG RQ" , GLG QRW ILQG WKLV LQIRUPDWLRQ LQ $SSHQGL[ &� 'RHV WKH 
ORZHU 0HUFHU /LPHVWRQH RXWFURS EH\RQG WKH WHUPLQDWLRQ SRLQW RI WKH VHHSDJH EDUULHU" ,I 
VR� ZRXOG WKH EDUULHU HQVXUH WKDW WKHUH ZRXOG EH QR VHHSDJH EH\RQG LWV ODWHUDO H[WHQW" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH OHQJWK RI WKH DEXWPHQW FXWRII ZDOO VWDUWLQJ DW VWDWLRQ ����� LV 
DSSUR[LPDWHO\ ��� IHHW� 7KLV OHQJWK LV EDVHG RQ WUDQVLWLRQLQJ IURP WKH 
HPEDQNPHQW LQWR WKH DEXWPHQW DQG H[WHQGLQJ DW D ULJKW DQJOH WR WKH RXWVLGH RI 
WKH WXQQHOV DQG WKHQ WUDQVLWLRQLQJ VOLJKWO\ GRZQVWUHDP� 7KH OLPHVWRQH GRHV 
RXWFURS RQ WKH RXWVLGH RI WKLV ZDOO LQ WKH VSLOOZD\� KRZHYHU� LW LV FRYHUHG E\ 
FRQFUHWH VLGH ZDOOV LQ WKH VSLOOZD\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 






  
 

  
 

 
  

  
  

  
 

                  
              

                    
                

             

   
               
      

     

  
 

   
  

   
  

 

              
                 

                   
              

                
              

                   
                 

                    
    

   
              

            
              

             
          

             
            

 

     
               


 

$SSHQGL[ &� 
*HRWHFKQLFDO 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO $QDO\VLV ± 
$EXWPHQW� 6HFWLRQ 

�� Q�D 

���� �&RQVWUXFWLRQ 
0HWKRGRORJ\� 

7KH ILUVW SDUDJUDSK RQ SDJH �� VWDWHV �)RU WKLV UHSRUW LW LV HVWLPDWHG WKDW WKH FXW RII ZDOO 
SDQHOV ZLOO EH WHQ IHHW ZLGH ZLWK WZR IRRW RYHUODS EHWZHHQ SDQHOV�� 5HYLHZHU &RPPHQW� 
'RHV D ��IRRW RYHUODS PHDQ D ��IRRW RYHUODS RQ HDFK RI WKH WZR VLGHV RI HDFK SDQHO RU GRHV LW 
PHDQ ��IRRW RYHUODS RI HDFK VLGH" ,Q RWKHU ZRUGV� LQ HDFK ���IRRW ZLGH SDQHO� ZLOO WKH 
SRUWLRQ WKDW LV QRW RYHUODSSHG EH � IHHW ZLGH RU � IHHW ZLGH" 

��� (YDOXDWLRQ &RQFXUUHG 
,W PHDQV � IRRW RYHUODS LQWR DQ DGMDFHQW SDQHO� WKXV WKH SRUWLRQ WKDW ZLOO QRW 
EH RYHUODSSHG ZLOO EH � IHHW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$SSHQGL[ &� 
*HRWHFKQLFDO 

,(35 &RPPHQW $QDO\VLV ±*HRWHFKQLFDO	 �� Q�D�������	 $EXWPHQW� 6HFWLRQ 
���� �&RQVWUXFWLRQ 
0HWKRGRORJ\� 

7KH VHFRQG SDUDJUDSK RQ SDJH �� VWDWHV �7KH UDGLDO JURXWLQJ ZLOO EH SHUIRUPHG DORQJ 
WKUHH OLQHV RI WXQQHO VWDWLRQLQJ� ZLWK RQH IDOOLQJ ZLWKLQ WKH FXW RII ZDOO� RQH XSVWUHDP RI WKH 
FXW RII ZDOO DQG RQH GRZQVWUHDP RI WKH FXW RII ZDOO� 7KH JURXW KROHV ZLOO EH GULOOHG HYHU\ �� 
GHJUHHV DORQJ WKH HQWLUH FLUFUXPIHUHQFH RI WKH WXQQHO�� &RPPHQW� �� :KDW ZLOO EH WKH 
GHSWK RI UDGLDO JURXW KROHV" �� 7KH �� GHJUHH DQJOH�ZLOO UHVXOW LQ � KROHV DORQJ WKH 
FLUFXPIHUHQFH� :LOO WKLV VSDFLQJ EH HQRXJK WR VHDO DOO WKH IUDFWXUHV ��ZLQGRZV��" +RZ ZLOO 
WKH VXFFHVV RI JURXWLQJ EH YHULILHG" �� 7KH EDVH RI WKH FXW RII ZDOO ZLOO EH DW HOHYDWLRQ ��� 
DERYH WKH WXQQHOV DQG WKH WXQQHO FUHVW LV DW HOHYDWLRQ ���� ,V WKH SXUSRVH RI JURXWLQJ ZLWKLQ 
WKH SODQH RI WKH FXW RII ZDOO WR VHDO WKH �� IW LQWHUYDO EHWZHHQ WKH WXQQHO FUHVW DQG WKH EDVH 
RI WKH FXW RII" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH SXUSRVH RI WKH UDGLDO JURXWLQJ DURXQG WKH WXQQHOV LV WR VHDO WKH JDS 
EHWZHHQ WKH WXQQHOV DQG WKH FXWRIIZDOO DQG WR SUHYHQW DQ\ SRWHQWLDO VHHSDJH 
DORQJ WKH WXQQHOV� ,W LV DVVXPHG WKDW D JURXW KROH HYHU\ IRUW\�ILYH GHJUHHV ZLOO 
EH DIIHFWLYH LQ VHDOLQJ DQ\ �ZLQGRZV � KRZHYHU� LI KLJK JURXW WDNHV DUH 
HQFRXQWHUHG� VXEVHTXHQW VSOLW VSDFHG JURXQW KROHV FRXOG EH LQFOXGHG EHWZHHQ 
WKHVH SULPDU\ KROHV XQWLO WLJKW KROHV ZLWK ORZ JURXW WDNHV DUH REWDLQHG� 7KH 
WH[W ZLOO EH UHYLVHG WR LQFOXGH WKLV YHUELDJH DERXW VXEVHTXHQW VSOLW VSDFHG 
KROHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KH UHVSRQVH DQVZHUV SDUWV � DQG � RI WKH FRPPHQW EXW QRW SDUW �� 0D\ 

�� 






            
   

               
             
  

     

     
 

           
            

            
             
                 

               
          

   
         

             
              

             
          
           

      

     

       
     

            
            

             
                

                

   
                

                
               

            
              

           
           


 

EH , DP QRW DEOH WR SLFWXUH WKH JURXWLQJ SODQ YHU\ ZHOO� 
��� (YDOXDWLRQ &RQFXUUHG 

7KH GHSWK RI WKH JURXW KROHV LV FXUUHQWO\ VHW DW �� IHHW� KRZHYHU� LI� GXULQJ 
JURXWLQJ RSHUDWLRQV� KLJK WDNHV DUH HQFRXQWHUHG LQ WKDW ]RQH� WKH KROHV ZLOO EH 
GHHSHQHG DFFRUGLQJO\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO *HQHUDO Q�D Q�D������� 

*HQHUDO &RPPHQW�4XHVWLRQ� 'XULQJ WKH RULHQWDWLRQ EULHILQJ ZH ZHUH VKRZQ DUHDV ZKHUH 
YHJHWDWLRQ KDG EHHQ FOHDUHG RII IURP HPEDQNPHQW VORSHV DQG DUHDV GRZQVWUHDP RI 
GUDLQDJH EODQNHW� :LOO VHOHFWHG DUHDV GRZQVWUHDP RI WKH DXJPHQWHG GUDLQDJH EODQNHW �L�H� 
DIWHU UHKDELOLWDWLRQ�� WKDW DUH FRQVLGHUHG FULWLFDO ZLWK UHVSHFW WR SLSLQJ �ZKHUH VDQG ERLOV 
KDYH EHHQ REVHUYHG LQ WKH SDVW�� EH DOVR FOHDUHG RI YHJHWDWLRQ VR WKDW WKH\ FDQ EH PRQLWRUHG 
IRU DQ\ SLSLQJ DFWLYLW\ LQ DGGLWLRQ WR SLH]RPHWULF GDWD IURP VXFK ORFDWLRQV" 7KLV ZLOO EH 
LPSRUWDQW WR DVVXUH WKH VXFFHVV RI WKH YDULRXV UHKDELOLWDWLRQ FRPSRQHQWV� 

��� (YDOXDWLRQ &RQFXUUHG 
$GGLWLRQDO FOHDULQJ LV SODQQHG IURP DSSUR[LPDWHO\ GDP FHQWHUOLQH VWDWLRQ 
����� WR ����� GRZQVWUHDP RI WKH H[LVWLQJ VHHSDJH EODQNHW WR ZLWKLQ �� IHHW 
RI WKH ROG 6DQG\ &UHHN FKDQQHO VR WKDW WKH DUHD FDQ EH PRQLWRUHG� 6HH 
GUDZLQJ &�� IRU FXUUHQW FOHDULQJ OLPLWV� $ SRUWLRQ RI WKLV DUHD KDV EHHQ 
GHVLJQDWHG DV ZHWODQG UHTXLULQJ PLWLJDWLRQ ZKLFK WKH &RUSV LV SXUVXLQJ� 
$GGLWLRQDO FOHDULQJ PD\ DOVR EH UHFRPPHQGHG SHQGLQJ UHVXOWV IURP DQ RQ� 
JRLQJ ULVN DVVHVVPHQW RI WKH SURMHFW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + ,QFOLQRPHWHU ,' ,QVWUXPHQW 2WKHU������� 'UDZLQJ ,���� 7DEOH (OHYDWLRQV 
(OHYDWLRQV OLVWHG LPSO\ ���IRRW JDJH OHQJWKV IRU ,Q�3ODFH ,QFOLQRPHWHUV �,3,V�� 5HHYDOXDWH LI 
WKH DFFXUDF\ IRU WKLV FRQILJXUDWLRQ LV DGHTXDWH� 5HHYDOXDWH LI LQVWDOODWLRQ FXUYDWXUHV DQG 
FDVLQJ GLDPHWHU FDQ DFFRPPRGDWH ���IRRW JDJHV ZLWKRXW LQWHUIHULQJ ZLWK WKH LQVLGH RI WKH 
FDVLQJ ZDOO� ,I HLWKHU WXUQV RXW WR EH FRPSURPLVHG� WKH GDWD IRU VPDOO GLVSODFHPHQWV RI ��� 
LQFK SHU �� IHHW RU OHVV ZLOO WXUQ RXW LQFRQFOXVLYH RU XVHOHVV� &RQVLGHU ���IRRW JDJHV PD[� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH ''5 'HVLJQ GLG QRW LQWHQG WR LPSO\ WKDW WKH ,3, URG OHQJWKV ZRXOG EH �� 
IW� ,W ZDV LQWHQGHG WKDW WKH URG VHJPHQWV EH �� IW LQ OHQJWK� :H KDYH FODULILHG 
WKH GHWDLO RQ 'UDZLQJ ,��� DQG KDYH DGGHG D QRWH WR WKH WDEOH RQ 'UDZLQJ 
,��� VKRZLQJ WKH ,3, VHQVRU HOHYDWLRQV� 3OHDVH QRWH WKDW QRW HYHU\ URG 
VHJPHQW ZLOO KDYH DQ ,3, VHQVRU� :H EHOLHYH WKDW VL[ VHQVRUV SHU ,3, ORFDWLRQ 
FDQ SURYLGH VXIILFLHQW FRYHUDJH WR LQGLFDWH LI XQH[SHFWHG ODWHUDO PRYHPHQW LV 
RFFXUULQJ� ,I PRYHPHQW LQGLFDWHG E\ WKH ,3,V ZDUUDQWV WKDW PRUH GHWDLOHG 

�� 



              
                

     
          

              
         
            

            
           

        

   
          

          
            

    

     
          
   

    
  

   

             
               

             
               

              
               
         

   
           
              
          

     
          

             
          

           
         

            
  

   
          

           


 

UHDGLQJV EH PDGH� WKH SODQ LV WR UHPRYH WKH ,3, VWULQJ DQG SHUIRUP PDQXDO 
SURILOLQJ RQ D � IW LQWHUYDO XQWLO WKH ZDOO SDQHOV DUH FRPSOHWHG LQ D JLYHQ DUHD� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KLV PHWKRG FRXOG ZRUN� DOWKRXJK UHPRYLQJ WKH ,3,
V IRU PDQXDO 
VXUYH\V� HYHQ DW ��� FRYHUDJH LV QRW WKH EHVW WKH VROXWLRQ� LQ P\ RSLQLRQ� 
'UDZLQJ ,��� LPSOLHV WKDW LQFOLQRPHWHU FDVLQJ DQG SLH]RPHWHUV DUH 
FRPELQHG DQG JURXWHG LQWR WKH ERULQJ� , ZRXOG VXJJHVW WKDW WKH RWKHU 
SLH]RPHWHU ERULQJ GHWDLO WKDW MXVW LQGLFDWHV D WUHPLH SLSH DOVR LQFOXGH DQ 
LQFOLQRPHWHU FDVLQJ IRU WLPHV WKDW PDQXDO VXUYH\V QHHG WR YHULI\ ZKDW 
WKH ,3,�DUUD\ PLJKW EH VXJJHVWLQJ� 3OHDVH FRPPHQW EDFN� 

��� (YDOXDWLRQ &RQFXUUHG 
,QFOLQRPHWHU FDVLQJ FDQ EH DGGHG IRU WKH SUHYLRXV SLH]RPHWHU RQO\ 
LQVWDOODWLRQV QHDU WKH ,3, LQVWUXPHQWV DV VXJJHVWHG� 7KH QHZ LQFOLQRPHWHU 
FDVLQJV ZLOO EH IRU PDQXDO UHDG SXUSRVHV� 7KLV ZLOO SURYLGH VRPH UHGXQGDQF\ 
ZLWK QRPLQDO FRVW LPSDFWV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, UHFRPPHQG WKDW LQFOLQRPHWHU FDVLQJV IRU PDQXDO UHDGLQJV EH SURYLGHG 
DV LQGLFDWHG DERYH� 

,(35 &RPPHQW $GGHQGXP + 2WKHU Q�D Q�D������� 7DEOH ��� 

7KH VWUHQJWKV OLVWHG DUH WUXH IRU WKH WUDYHUVLQJ �PDQXDO� LQFOLQRPHWHUV� EXW QRW QHFHVVDULO\ 
IRU LQ�SODFH VHQVRUV� SDUWLFXODUO\ IRU JDJHV DW ���IRRW OHQJWKV� $ ���IROG RU JUHDWHU ORVV RI 
DFFXUDF\ LV ORVW UHODWLYH WR WKH PDQXDO V\VWHP DFFXUDF\� :HDNQHVVHV DQG OLPLWDWLRQV FRPH 
LQWR IXOO SOD\ IRU WKH SURSRVHG LQVWDOODWLRQV� 6KLIWLQJ RI WKH ,3, DUUD\V DQG UHVXOWLQJ IDOVH 
UHDGLQJV PD\ EH JHQHUDWHG GXH WR FRQVWUXFWLRQ YLEUDWLRQV� , VXJJHVW WKDW DV D PLQLPXP 
SDUDOOHO FDVLQJ �SRVVLEO\ LQ WKH VDPH ERULQJV� EH LQVWDOOHG WR YHULI\ ,3, UHVXOWV ZLWK WKH 
PDQXDO V\VWHP ZKHQ WKH DXWRPDWHG UHVXOWV DUH LQ TXHVWLRQ� 

��� (YDOXDWLRQ &RQFXUUHG 
3OHDVH VHH UHVSRQVH WR &RPPHQW ������� DERYH� 7KH YLEUDWLQJ ZLUH ,3, 
VHQVRUV KDYH D GDPSLQJ UHVHUYRLU WKDW FDQ EH ILOOHG� LQ WKH ILHOG� ZLWK D 
YLVFRXV IOXLG LI XQVWDEOH UHDGLQJV GXH WR YLEUDWLRQ DUH REVHUYHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
5HFHQW H[SHULHQFH KDV VKRZQ WKDW WKH PHFKDQLFDO DUUD\ DUUDQJHPHQW RI 
FDVLQJ JURRYHV� VHQVRUV� URGV DQG MRLQWV FDQ VKLIW GXH WR YLEUDWLRQ� HYHQ LQ 
ZDWHU�ILOOHG FDVLQJ� )DOVH UHDGLQJV ZHUH SURYHG RXW E\ H[WUDFWLQJ WKH 
,3,V� GRLQJ PDQXDO VXUYH\V DQG UHLQVWDOOLQJ WKH ,3,V DIWHU UHLQIRUFLQJ WKH 
MRLQWV DQG PRGLI\LQJ WKH VXVSHQVLRQ� $GGLWLRQDO LQFOLQRPHWHUV ZHUH DOVR 
LQVWDOOHG VR UHJXODU PDQXDO VXUYH\V FRXOG EH FRQWLQXHG DV D FKHFN� 3OHDVH 
FRPPHQW EDFN� 

��� (YDOXDWLRQ &RQFXUUHG 
,QFOLQRPHWHU FDVLQJ ZLOO EH DGGHG IRU WKH SUHYLRXV SLH]RPHWHU RQO\ 
LQVWDOODWLRQV QHDU WKH ,3, LQVWUXPHQWV DV VXJJHVWHG SOHDVH VHH UHVSRQVH WR 

�� 



  

     
  

    
   

   

              
                 

             
             

           
             

                  
         

   
           

            
            

             
            
          
           

              
        

     
                

         
           

         
    

   
             

              
            

       

     
           

           
 


 

&RPPHQW ��������� 
��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

, FRQFXU� 

,(35 &RPPHQW $GGHQGXP + 2WKHU 6XUYH\ 3RLQWV Q�D������� 7DEOH ��� 

7KH DFFXUDF\ RI VXUYH\ SRLQWV DUH RI TXHVWLRQDEOH YDOXH� 6LJKW GLVWDQFHV DUH RYHU WKRXVDQGV 
RI IHHW DQG DFFXUDF\ PD\ QRW EH EHWWHU WKDQ ��� ���� WR ��� LQFKHV� (DUO\ WUHQGV IURP 
FRQVWUXFWLRQ FRXOG EH GLIILFXOW WR HYDOXDWH GXH WR LQDFFXUDFLHV� ,QVWDOODWLRQ RI VHYHUDO GHHS 
EHQFKPDUNV �QRW FDOOHG IRU� ZRXOG EHWWHU WKDW DFFXUDF\� EXW LW VHHPV OLNH PXOWL�SRVLWLRQ 
ERUHKROH H[WHQVRPHWHUV �03%;V� KDYH EHHQ RYHU�ORRNHG LQ WKLV FRQWH[W� 03%;V FDQ 
FRQYHQLHQWO\ EH DXWRPDWHG OLNH SLH]RPHWHUV� $FFXUDF\ RI ���� LQFKHV RU EHWWHU FRXOG EH 
H[SHFWHG ZLWK D UDQJH RI � LQFKHV RU PRUH� ,W LV PRUH FRVWO\� EXW LW ZRXOG EH EDODQFHG 
DJDLQVW VDYLQJ RQ VXUYH\LQJ ODERU LQ WKH ORQJ WHUP� 

��� (YDOXDWLRQ &RQFXUUHG 
:H FRQFXU ZLWK WKH UHYLHZHU FRPPHQW WKDW PDNLQJ WKH VXUYH\ PRQXPHQWV 
GHHSHU ZRXOG OLNHO\ PLQLPL]H LPSDFWV RI QHDU VXUIDFH VHWWOHPHQW GXH WR KHDY\ 
FRQVWUXFWLRQ WUDIILF� )RU WKH SXUSRVHV RI WKH ''5 ZH KDYH FKDQJHG WKH 
GLPHQVLRQV RI WKH VXUYH\ PRQXPHQW WR D ��LQFK GLDPHWHU E\ �� IW ORQJ 
FRQFUHWH SRVW �RULJLQDO GHSWK ZDV � IW�� 5HJDUGLQJ WKH XVH RI PXOWL�SRVLWLRQ 
ERUHKROH H[WHQVRPHWHUV �03%;�� LI GXULQJ WKH SUHSDUDWLRQ RI GHWDLOHG GHVLJQ 
GUDZLQJV DQG VSHFLILFDWLRQV WKH OHYHO RI DFFXUDF\ SURYLGHG E\ 03%;V LV 
UHTXLUHG WKHQ ZH FRQFXU ZLWK WKHLU XVH DQG QRWH WKDW WKH\ FDQ EH UHDGLO\ 
DXWRPDWHG ZLWK WKH SURSRVHG DXWRPDWHG GDWD DFTXLVLWLRQ V\VWHP� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
,W LV QRW VR PXFK WKH VWDELOLW\ RI WKH PRQXPHQWV WKDW , TXHVWLRQ� LW LV WKH 
LPSDFW RQ DFFXUDF\ WKDW ORQJ VLJKW�GLVWDQFHV KDYH� 'HHS EHQFKPDUNV 
ZRXOG EH IRXQGHG LQ WKH URFN IRXQGDWLRQV DW LQWHUPHGLDWH LQWHUYDOV WR 
VKRUWHQ VLJKW GLVWDQFHV IURP NQRZQ HOHYDWLRQV� KHQFH VHFXULQJ EHWWHU 
DFFXUDF\� 3OHDVH FRPPHQW EDFN� 

��� (YDOXDWLRQ &RQFXUUHG 
,W LV RXU RSLQLRQ WKDW WKH DFFXUDF\ RI WKH FXUUHQW SODQQHG VXUYH\ PRQXPHQWV 
VKRXOG EH VXIILFLHQW IRU WKH QHHGV RI WKLV SURMHFW� +RZHYHU� LW LV DGYLVHG WKDW 
GXULQJ WKH ILQDO GHVLJQ VWDJH ZKHQ WKUHVKROG YDOXHV DUH GHWHUPLQHG� WKDW WKH 
QHHG IRU KLJKHU DFFXUDF\ PHDVXUHPHQWV EH HYDOXDWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH OHYHOLQJ GDWD ZLOO VKRZ WKH DGHTXDF\ RI WKH UHVXOWV� 'HHS 
EHQFKPDUNV FDQ EH DGGHG ODWHU DV LQGLFDWHG WR LPSURYH DFFXUDF\ LI 
QHHGHG� 

��
 



      
 

            
  

   
            
            

           

     

      
 

     

               
              

                 
           

   
           

         
     

     

    
 

    

                 
                  

                   
 

   
             

       

     

 
    

  
   

  

              
 

   


 

,(35 &RPPHQW 2WKHU $GGHQGXP + ���� Q�D������� 

(QFORVXUHV IRU GDWD ORJJHUV DQG DVVRFLDWHG HOHFWULFDO FRPSRQHQWV VKRXOG DOO EH UDWHG 
1(0$ �;� 

��� (YDOXDWLRQ &RQFXUUHG 
$W D PLQLPXP� DOO LQVWDOODWLRQV ZLOO KDYH VRPHWKLQJ HTXLYDOHQW WR D 1(0$ 
�[ HQFORVXUH ZLWKLQ WKH LQVWDOODWLRQ� �6RPH LWHPV ZLOO KDYH D 1(0$ �[ 
HQFORVXUH LQVLGH DQ RXWHU HQFORVXUH ZKLFK ZLOO EH UDWHG 1(0$ �5�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + 9HUWLFDO )ORZ 2WKHU Q�D������� 'UDZLQJ ,��� 0HWHU 'HWDLO 
7KH GUDZLQJ LV ILQH� EXW D QRWH VKRXOG DGGHG UHJDUGLQJ QHHG IRU FDOLEUDWLRQ ZLWK WKLV 
DSSOLFDWLRQ� ,W ZDV QRWHG GXULQJ WKH REVHUYDWLRQ RI WULDO LQVWDOODWLRQV GXULQJ RXU ILHOG YLVLW 
WKDW WKHVH LQVWUXPHQWV DUH PRVWO\ LGOH� , VXJJHVW WKDW WKH GHYLFH EH WHVWHG LQ D ���LQFK SLSH 
XQGHU �ODERUDWRU\ FRQGLWLRQV� DQG FDOLEUDWHG IRU DW OHDVW ORZ IORZ UDWHV� 

��� (YDOXDWLRQ &RQFXUUHG 
:H FRQFXU WKDW VRPH PHWKRG RI FDOLEUDWLRQ LV UHTXLUHG� 7KH WHFKQLFDO 
VSHFLILFDWLRQV VKRXOG DGGUHVV DOO FDOLEUDWLRQ LVVXHV IRU DOO LQVWUXPHQWV 
LQFOXGLQJ WKH YHUWLFDO IORZ PHWHUV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + 3LH]RPHWHU2WKHU Q�D������� 'UDZLQJ ,��� ,QVWDOODWLRQ 

7KH ERWWRP GHWDLO LV FRQIXVLQJ LQ VKRZLQJ D VORWWHG VFUHHQ GHWDLO DW WKH ERWWRP RI WKH ULVHU 
SLSH� ,W LQIHUV WKH LQVWDOODWLRQ RI DQ RSHQ VWDQGSLSH SLH]RPHWHU DV ZHOO DV � 9:3V� , WKLQN LW 
ZDV PHDQW WR VKRZ WKH WUHPLH SLSH ZKLFK GRHV QRW KDYH D VORWWHG VFUHHQ DQG LV QRW WHUPHG D 
ULVHU� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH GHWDLO ZDV PRGLILHG WR UHPRYH WKH KDWFKLQJ LPSO\LQJ D VORWWHG VFUHHQ DQG 
WKH ODEHO IRU ULVHU SLSH ZDV GHOHWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6XEVXUIDFH ,(3 &RPPHQW $GGHQGXP + 2WKHU 'LVSODFHPHQW Q�D������� 'UDZLQJ ,��� 0RQXPHQWV ,' 

7KHUH DUH WZR VXFK WDEOHV RQ WKH GUDZLQJ ZLWK LGHQWLFDO ODEHOV� EXW GLIIHUHQW FRRUGLQDWH 
YDOXHV� 

��� (YDOXDWLRQ &RQFXUUHG 

�� 



          

     

    
  

    

              
               

             
                 
              

   
            

             
                 

            
                

            
              

             
          

     

    
  

    

               
                   

   
              

              
               

      

     

      
 

     

              
               

            
               


 

'UDZLQJ ,��� KDV EHHQ XSGDWHG WR GHOHWH WKH LQFRUUHFW WDEOH� 
��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + 2WKHU Q�D Q�D������� 'UDZLQJ , ��� 

3LH]RPHWHU DQG LQFOLQRPHWHU LQVWDOODWLRQV DUH VKRZQ DW ���IRRW RIIVHWV RQ ERWK VLGHV RI WKH 
ZDOO� &RQFUHWH SDQHO ZDOOV DUH PRVW RIWHQ FRQVWUXFWHG LQVLGH D SDLU RI IRRWLQJV �JXLGH ZDOOV�� 
DOVR VHUYLQJ DV PDFKLQH IRXQGDWLRQV� 0DNH VXUH LQVWDOODWLRQV DUH ZHOO RXWVLGH WKH JXLGH 
ZDOOV DQG RXWVLGH WKH DFWLRQ UDGLXV RI WKH PDFKLQH� 7KH LQVWUXPHQWV GR QRW KDYH WR EH VR 
FORVH WR WKH ZDOO LQ P\ RSLQLRQ� 2IIVHWV RI ����� IHHW ZRXOG EH 2. 

��� (YDOXDWLRQ &RQFXUUHG 
7KH JURXWHG SLH]RPHWHUV RQ WKH XSVWUHDP VLGH RI WKH VHHSDJH EDUULHU DUH 
GHVLJQHG VXFK WKDW WKH VHQVRU FDEOHV ZLOO EH EXULHG �� LQFKHV EHORZ JURXQG 
VXUIDFH DQG ZLOO WKHQ UXQ ODWHUDOO\ WR WKH 5,2 XQLW ZKLFK LV ORFDWHG XS WR �� IW 
IURP WKH EDUULHU ZDOO� )RU WKH ,3, DQG JURXWHG LQ�SODFH SLH]RPHWHU ORFDWLRQV 
RQ WKH GRZQVWUHDP VLGH RI WKH EDUULHU ZDOO ZH FRQFXU WKDW �� IW PD\ EH WRR 
FORVH DQG PD\ LQWHUIHUH ZLWK FRQVWUXFWLRQ HTXLSPHQW HYHQ WKRXJK LW LV ORFDWHG 
RQ WKH XSVWUHDP VORSH� :H KDYH DGGHG D QRWH WR 'UDZLQJ ,���� WR LQGLFDWH 
WKDW WKH ILQDO ORFDWLRQ RI WKH ,3,�3=V ZLOO EH DSSURYHG E\ WKH &RQWUDFWLQJ 
RIILFHU RQFH WKH FRQWUDFWRU
 V PHDQV DQG PHWKRGV DUH NQRZQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + 2WKHU 3LH]RPHWHUV Q�D������� 'UDZLQJ , ��� 

7KH SLH]RPHWHU VHQVRU OD\RXW KDV WZR VWDJJHUHG DUUD\V RI �� , ZRXOG PDNH WKHP WZR 
V\PPHWULFDO DUUD\V RI � IURP �� IHHW DERYH WKH ERWWRP RI WKH ZDOO WR �� IHHW EHORZ WKH ZDOO� 

��� (YDOXDWLRQ &RQFXUUHG 
2QH RI WKH DUUD\V KDV EHHQ PRGLILHG WR LQFOXGH D IRXUWK SLH]RPHWHU� 7KH WZR 
DUUD\V ZLOO HDFK KDYH � SLH]RPHWHUV V\PPHWULF IURP �� IHHW DERYH WKH EDVH RI 
WKH ZDOO WR WKH EDVH RI WKH ZDOO� 7KH GDPVLGH DUUD\ ZLOO KDYH DQ DGGLWLRQDO 
SLH]RPHWHU �� IHHW EHORZ WKH ZDOO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + /LVW RI 2WKHU Q�D������� 'UDZLQJ , ��� 3LH]RPHWHUV 
7KHUH LV QR OLVW RI UHWURILWWHG RSHQ VWDQGSLSH SLH]RPHWHUV IRU DXWRPDWLRQ ZLWK 9:3V� DQG 
QR GHWDLOV RQ WKH IROORZLQJ GUDZLQJV IRU KRZ WR UHWURILW� 7R PDNH VXFK UHWURILWV PRUH 
HIIHFWLYH IRU PHDVXULQJ DUWHVLDQ FRQGLWLRQV� VWD\LQJ IURVW IUHH DQG UHVSRQG EHWWHU WKH 
VHQVRUV VKRXOG EH VHDOHG RII EHORZ WKH ORZHVW ZDWHU OHYHO� $ VSHFLDO SDFNHU� PHFKDQLFDO RU 
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K\GUDXOLF PD\ EH FRQVLGHUHG IRU WKLV� 
��� (YDOXDWLRQ &RQFXUUHG 

7KHUH DUH D WRWDO RI � H[LVWLQJ SLH]RPHWHUV ZKLFK DUH WR EH DXWRPDWHG� )RU 
PHDVXUHPHQW RI DUWHVLDQ FRQGLWLRQV� LW ZDV DQWLFLSDWHG WKDW WKH �� SDLUV RI 
QHZ SLH]RPHWHUV EHLQJ LQVWDOOHG ZRXOG SURYLGH VXIILFLHQW GDWD WR REVHUYH WKH 
DUWHVLDQ FRQGLWLRQV� �$OO IRXU RI WKH H[LVWLQJ SLH]RPHWHUV DUH ZLWKLQ ��� IHHW 
RI D QHZ SLH]RPHWHU� $OO QHZ SLH]RPHWHUV ZLOO EH JURXWHG LQ SODFH DQG ZLOO 
SURYLGH GDWD GXULQJ DUWHVLDQ FRQGLWLRQV�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW $GGHQGXP + 2WKHU 3LH]RPHWHUV Q�D������� 'UDZLQJ , ��� 

,W LV QRW FOHDU WKDW H[LVWLQJ SLH]RPHWHUV PDUNHG RQ WKH SODQ DUH WR EH DXWRPDWHG�� RQO\ '� 
������ 7KHUH DUH QR 508 RU 5,2 SORWWHG QHDU DOO H[LVWLQJ SLH]RPHWHU SORWWHG� ,I WKHUH DUH 
WR EH VRPH KDUG ZLULQJ WR WKH 5,2V LW VKRXOG EH GUDZQ LQ RQ WKH SODQV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH GHWDLO RQ 'UDZLQJ ,��� ZDV XSGDWHG WR VWDWH WKH QDPH RI WKH IRXU 
SLH]RPHWHUV WR EH DXWRPDWHG� 7KH ORFDWLRQ IRU FDEOLQJ LV QRW VKRZQ IRU 
FODULW\� :H DGGHG D UHIHUHQFH RQ 'UDZLQJ ,��� IRU WKH 5,2 RU 508 WKDW LW LV 
LQWHQGHG WR UHDG WKH LQGLYLGXDO SLH]RPHWHUV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$GGHQGXP + ,(35 &RPPHQW 2WKHU 'UDZLQJV %,���� 3LH]RPHWHUV Q�D������� WKUX %,���� 

508V DQG 5,2V DUH QRW PDUNHG RQ WKHVH GUDZLQJV� ,W VKRXOG DOVR LQFOXGH DQ\ KDUG ZLULQJ 
SDWKV ZKHUH DSSOLFDEOH� +DUG ZLULQJ LQ QHDU VXUIDFH WUHQFKHV VKRXOG EH VXUJH SURWHFWHG 
ZLWK D KHDY\ JDJH FRSSHU ZLUH LQVWDOOHG � LQFKHV DERYH FDEOHV LQ WKH WUHQFK� $OWHUQDWLYHO\� 
VWHHO FRQGXLWV FRXOG EH XVHG IRU WKH FDEHOLQJ� 

��� (YDOXDWLRQ &RQFXUUHG 
508V� 5,2V� DQG KDUG ZLULQJ ORFDWLRQV ZHUH QRW PDUNHG RQ WKHVH GUDZLQJV 
IRU FODULW\� :H DGGHG D QRWH WR WKH GUDZLQJV WR VWDWH WKLV� 7KH 508 DQG 5,2 
ORFDWLRQV DUH VKRZQ RQ 'UDZLQJ ,���� 7KH GHVLJQ W\SLFDOO\ XVHV HLWKHU 
YLEUDWLQJ ZLUH �9:� RU ���� PD VHQVRUV� 7KH 9: VHQVRUV KDYH D VXUJH 
SURWHFWLRQ PRGXOH EXLOW LQWR WKH VHQVRU KRXVLQJ� $Q\ FDEOH RYHU �� IHHW LQ 
OHQJWK XVHV DQ H[WHUQDO VXUJH SURWHFWLRQ PRGXOH DW WKH VXUIDFH EHIRUH WKH 
KRUL]RQWDO UXQ� $GGLWLRQDOO\� DW WKH LQSXW RI WKH PXOWLSOH[HU ORFDWHG DW WKH 
GDWDORJJHU GHYLFH� WKHUH LV DOVR VXUJH SURWHFWLRQ� $OO VXUJH SURWHFWLRQ PRGXOHV 
ZLOO EH SURSHUO\ JURXQGHG WR D JURXQG URG ORFDWHG ZLWKLQ � IHHW RI WKH 
PRGXOH� ���� PD VHQVRUV DOVR JR WKURXJK WKH VDPH W\SH RI VXUJH SURWHFWLRQ 
PRGXOHV DW HDFK HQG RI WKH ZLUH� ,Q HYHU\ FDVH� WKH VXUJH SURWHFWLRQ PRGXOH LV 
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RULHQWHG WR PLQLPL]H GDPDJH WR HLWKHU WKH VHQVRU DW RQH HQG RU WKH HOHFWURQLFV 
DW WKH RWKHU HQG RI WKH FDEOH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� DQG ,(35 &RPPHQW +\GUDXOLFV $SSHQGL[ $� 3J� ��� Q�D������� 6HFWLRQ � 

7KH +05�� PRGHO GDWD ZDV SURYLGHG E\ WKH &2( FRQWDLQLQJ YDULRXV ZDWHUVKHGV LQ WKH 
VWXG\ UHDFK� %ROLYDU ZDWHUVKHG ZDV LVRODWHG DQG +05�� ZDV UXQ DV D VLQJOH EDVLQ� $� 
)URP +05 ��� WKH SUHIHUUHG VWRUP RULHQWDWLRQ ZDV YHULILHG WR EH ��� GHJUHHV� 7KH 
RSWLPL]HG VWRUP RULHQWDWLRQ IURP +05�� ZDV FRPSXWHG WR EH ��� GHJUHHV� 7KH GLIIHUHQFH 
LQ VHOHFWHG VWRUP RULHQWDWLRQ GRHV QRW DIIHFW WKH UHVXOWV VLJQLILFDQWO\� %� 7KH FRPSXWHG �� 
KRXU SUHFLSLWDWLRQ WRWDOV RUGHUHG EDVHG RQ WKHLU SRVLWLRQV GXULQJ WKH VWRUP HYHQW DUH JLYHQ 
EHORZ� 7KHVH YDOXHV DUH LGHQWLFDO WR WKRVH JLYHQ E\ WKH &2( LV JLYHQ LQ $SSHQGL[ $� 7DEOH 
�� 7KH RUGHU RI ��KU LQFUHPHQWV EDVHG RQ SUHFLSLWDWLRQ DPRXQWV DUH� ���������������������� 
���� �ZKHUH � LV WKH ODUJHVW ��KU SUHFLSLWDWLRQ� �� LV WKH VPDOOHVW ��KRXU SUHFLSLWDWLRQ�� &� 
7KHUH DUH RWKHU VWRUP GLVWULEXWLRQV DFFHSWHG E\ +05��� 7KHVH VWRUP GLVWULEXWLRQV SODFH 
WKH ODUJHVW � PD[LPXP ��KRXU SUHFLSLWDWLRQ SHULRGV WRZDUGV WKH HQG RI WKH HYHQW �LQVWHDG 
RI FHQWHULQJ�� 2QH VXFK DUUDQJHPHQW LV JLYHQ DV� ������ ��������������������� $V D UHVXOW RI 
D VNHZHG GLVWULEXWLRQ� WKH SHDN SUHFLSLWDWLRQ RFFXUV DIWHU WKH JURXQG LV VDWXUDWHG DQG 
LQILOWUDWLRQ ORVVHV DUH DW D PLQLPXP� 3UHYLRXV PDMRU HYHQWV OLVWHG LQ $SSHQGL[ $ FRQILUP 
PRUH VHYHUH FRQGLWLRQV XQGHU VDWXUDWHG VRLO FRQGLWLRQV� &2( WDNHV WKLV SURFHVV LQWR 
DFFRXQW LQ WKHLU VLPXODWLRQV E\ DSSO\LQJ D ��� HYHQW � GD\V SULRU WR 30) HYHQW� +RZHYHU� 
WKH SUHFLSLWDWLRQ ORVVHV OLVWHG LQ $SSHQGL[ $� 7DEOH � VKRZ XQLIRUP GLVWULEXWLRQ RI ��� LQ��� 
KU� DQG GR QRW UHIOHFW VDWXUDWHG JURXQG FRQGLWLRQV SURSHUO\� '� 0RGHO UXQV VKRXOG EH 
UHSHDWHG ZLWK VNHZHG VWRUP GLVWULEXWLRQV IRU VHQVLWLYLW\ DQDO\VLV� (� 7KH FRPSXWHG SHDN 
30) GLVFKDUJH FDQ EH DIIHFWHG E\ ������� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UDLQIDOO FDQ EH RULHQWHG WR SURGXFH D KLJKHU SHDN GLVFKDUJH RQ WKH 
V\QWKHWLF K\GURJUDSKV� 7KLV ZRXOG DOVR SRWHQWLDOO\ SURGXFH D KLJKHU SHDN 
SRROV LQ WKH UHVHUYRLU� 7KH UDLQIDOO LV V\PPHWULFDOO\ DSSOLHG WR WKH XQLW JUDSK 
EDVHG RQ WKH ODJ EHWZHHQ WKH ��� GD\ GU\ VSHOO XVHG IRU WKH VWRUP� 7KHVH 
GLVFKDUJHV DUH SODFHG LQ WKH +(&�5HVHUYRLU VLPXODWLRQ SURJUDP WR GHWHUPLQH 
WKH IORZ K\GURJUDSKV WR EH XVHG LQ WKH +(&�5$6 PRGHO� 7KLV SURFHVV WDNHV 
VHYHUDO GD\V DQG WR UHFDOFXODWH WKH IORZV ZRXOG EH D VLJQLILFDQW WDVN� ,I WKLV 
WDVN ZHUH FRPSOHWHG� WKH ZKROH SURFHVV RI JHQHUDWLQJ WKH SURILOHV ZRXOG KDYH 
WR EH UHGRQH DQG GHOLYHUHG WR 3ODQQLQJ LI LW SURGXFHG DQ\ VLJQLILFDQW 
GLIIHUHQFHV� 7KH GLIIHUHQW IUHTXHQFLHV ZHUH GHYHORSHG E\ WDNLQJ SHUFHQWDJHV 
RI WKH 30) DQG UXQQLQJ WKH 5HVHUYRLU 6LPXODWLRQ 3URJUDP WR SURGXFH WKH 
UHTXHVWHG SRRO HOHYDWLRQ� 7KHVH SRROV ZHUH UHSURGXFHG IDLUO\ DFFXUDWHO\ DQG 
WKH SURFHVV SUREDEO\ ZRXOG QRW ZDUUDQW WKH H[WUD WLPH DQG PRQH\ WR HYDOXDWH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH UHVSRQVH LV DGHTXDWH� &RQVLGHULQJ WKDW WKH DQDO\VLV XVHV D ���30) 
DQWHFHGHQW HYHQW SULRU WR DSSO\LQJ WKH 30) FRQGLWLRQV� WKH DGGLWLRQDO 
ZRUN LQ UHYLVLQJ WKH HQWLUH DQDO\VLV LV QRW ZDUUDQWHG� 
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3DJH � DQG ,(35 &RPPHQW 6HFWLRQ � DQG +\GUDXOLFV 7KURXJKRXW Q�D������� $SSHQGL[ $ $SSHQGL[ $ 

2Q 6HFWLRQ ������ 3DJH �� LW LV VWDWHG WKDW DIWHU 'DP 6DIHW\ $VVXUDQFH SURJUDP� LQ ���� WKH 
WRS RI WKH GDP ZDV UDLVHG IURP ��� IHHW WR ����� E\ WKH FRQVWUXFWLRQ RI D ����IRRW KLJK 
SDUDSHW ZDOO DORQJ WKH XSVWUHDP IDFH RI WKH GDP DQG WKH VSLOOZD\ ZDV ZLGHQHG WR DGGUHVV 
WKH K\GURORJLF GHILFLHQF\� $OO K\GUDXOLF DQG K\GURORJLF FDOFXODWLRQV XVH WKH WRS HOHYDWLRQ RI 
WKH GDP DV ��� IHHW� ,I WKHUH ZDV D QHHG WR UDLVH WKH GDP� ZK\ LV WKH QHZ HOHYDWLRQ QRW EHLQJ 
XVHG LQ WKH DQDO\VLV" 7KH DGGLWLRQDO KHLJKW ZRXOG FKDQJH WKH K\GURORJLF DQG K\GUDXOLF 
FRPSXWDWLRQV� 7KH VXUIDFH DUHD RI WKH UHVHUYRLU DW (OHYDWLRQ ��� LV DSSUR[LPDWHO\ ������ 
DFUHV� 7KH UDLVHG HOHYDWLRQ ZRXOG LQWURGXFH DQ DGGLWLRQDO ������ DFUH�IHHW RI ZDWHU LQWR WKH 
V\VWHP ZLWKRXW DOWHULQJ WKH GDP IDLOXUH WLPHV VLJQLILFDQWO\� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH SDUDSHW ZDOO ZDV FRQVWUXFWHG QRW IRU DGGLWLRQDO VWRUDJH EXW WR FRQWDLQ 
VHYHUDO YDULDEOHV DVVRFLDWHG ZLWK D VWRUP RI WKH PDJQLWXGH RI WKH 30)� 2QH 
RI WKH PDMRU YDULDEOHV ZRXOG EH ZDYH UXQXS� 7KH SDUDSHW ZDOO ZDV QRW 
FRQVWUXFWHG WR DGG DGGLWLRQDO VWRUDJH WR WKH SURMHFW EXW RQO\ FRQILQHPHQW RI D 
ODUJH VWRUP VXFK DV WKH 30) 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$JUHH� WKH SDUDSHW ZDOO
V SULPDU\ XVH VKRXOG EH IRU ZDYH UXQXS� 

,(35 &RPPHQW ����� DQG +\GUDXOLFV Q�D Q�D������� $SSHQGL[ $ 

6HFWLRQ ����� RI WKH ''5 VWDWHV WKDW DIWHU WKH '6$ 3URJUDP LQ ����� WKH VSLOOZD\ ZDV 
ZLGHQHG WR ��� IHHW� $ FRQFUHWH VLOO ZDV SODFHG DW WKH FUHVW� DV ZHOO DV ��� IHHW GRZQVWUHDP 
RI WKH FUHVW� 7KH GRZQVWUHDP FXWRII LV �� IHHW GHHS� 7KH VSLOOZD\ GHVLJQ IORRG KDV D SHDN 
LQIORZ RI ������� FIV ZLWK D IUHHERDUG RI ���IW� D� )URP WKH KLVWRULFDO SURILOHV RI WKH VSLOOZD\ 
������ JLYHQ RQ 3DJH ���� DQG WKH ERULQJ VDPSOHV ������ RQ 3DJH ���� RI WKH 'UDIW ''5 
GDWHG ���������� WKH PDWHULDO DORQJ WKH VSLOOZD\ SDVW WKH GRZQVWUHDP VLOO LV KLJKO\ 
IUDFWXUHG �H�J� VDPSOH &��� DW HOHYDWLRQV EHORZ WKH FXWRII ZDOO� 6XEMHFWLQJ WKLV PDWHULDO WR 
KLJK VSLOOZD\ YHORFLWLHV PD\ UHVXOW LQ VHYHUH HURVLRQ GRZQVWUHDP IURP WKH FRQFUHWH SDG� 
$OVR� FKDQJLQJ WKH PDWHULDO IURP FRQFUHWH WR QDWXUDO PDWHULDOV FRQFHQWUDWHV WKH ORFDO VFRXU 
GRZQVWUHDP IURP WKH FRQFUHWH SDG� , UHFRPPHQG WKDW WKLV VHFWLRQ RI WKH VSLOOZD\ EH 
UHDQDO\]HG IRU ORFDO VFRXU� E� 7KHUH DUH QR IUHHERDUG FDOFXODWLRQV� )URP SUDFWLFDO 
HQJLQHHULQJ SRLQW RI YLHZ� ��� IW RI IUHHERDUG IRU VXFK ODUJH GLVFKDUJHV LV QRW DGHTXDWH� F� 
6SLOOZD\ RSHUDWLRQ DW 30) HYHQW LV FULWLFDO IRU WKH HQWLUH VWUXFWXUH� 

��� (YDOXDWLRQ &RQFXUUHG 
$ VSLOOZD\ HURGLELOLW\ DQDO\VLV ZDV SHUIRUPHG DV SDUW RI WKH 0DMRU 5HKDE 
VWXGLHV IRU WKLV SURMHFW� 7KH GHWDLOV RI WKDW DQDO\VLV DUH SURYLGHG LQ $SSHQGL[ 
& RI WKH 055� 7KH DQDO\VLV XVHG 6,7(6 VRIWZDUH WR PRGHO WKH WRWDO RXWIORZ 
WKURXJK WKH VSLOOZD\ �WR VLPXODWH WKH SRVVLELOLW\ RI DOO JDWHV EHLQJ VWXFN LQ WKH 
FORVHG SRVLWLRQ�� +\GURJUDSK IORZV IURP WKH VSLOOZD\ FUHVW XS WR WKH 30) 
ZHUH PRGHOHG LQ 6,7(6� 7KH UHVXOWV RI WKH DQDO\VHV VKRZHG WKDW HYHQ GXULQJ 
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D 30) HYHQW VRPH HURVLRQ GRHV RFFXU LQ WKH VSLOOZD\ �DV H[SHFWHG� EXW WKH 
ZHLU GRHV QRW IDLO DQG D EUHDFK GRHV QRW RFFXU� 7KH 86$&( 5LVN $VVHVVPHQW 
FDGUH LV DOVR FXUUHQWO\ ORRNLQJ DW VSLOOZD\ HURGLELOLW\ DV D SRWHQWLDO IDLOXUH 
PRGH IRU %ROLYDU 'DP� 7KH V\VWHP UHVSRQVH FXUYHV IRU WKLV IDLOXUH PRGH ZLOO 
EH DYDLODEOH QHDU WKH ILUVW RI 2FWREHU� ,I WKH FDGUH GHWHUPLQHV WKDW WKH 
SUREDELOLW\ RI IDLOXUH LV KLJK DQG WKH ULVN DVVRFLDWHG ZLWK WKLV IDLOXUH LV QRW DW D 
WROHUDEOH OHYHO� IXUWKHU VWXGLHV ZLOO EH SHUIRUPHG� 7KLV LQFOXGHV WDNLQJ DQRWKHU 
ORRN DW WKH IUHHERDUG FDOFXODWLRQV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH UHVSRQVH LV DGHTXDWH� 7KH ,(35 SDQHO VKRXOG EH DGYLVHG RQ WKH 
RXWFRPH RI 5LVN $VVHVVPHQW FDGUH
V ILQGLQJV UHJDUGLQJ HURVLRQ DQG 
IUHHERDUG FDOFXODWLRQV� 

3J� ���� RI ''5� ,(35 &RPPHQW 0HFKDQLFDO $SSHQGL[ ( 3J� ��� RI Q�D������� $SSHQGL[ ( 

3UREDELOLW\ RI )DLOXUH &KDUWV RQ SDJHV ��� RI $SSHQGL[ ( �SDJH ���� RI WKH ''5 GDWHG 
���������� UHIHU WR 0RKDZN 'DP� ,I WKH V\VWHP LV LGHQWLFDO WR 0RKDZN 'DP� WKH WH[W 
VKRXOG PDNH WKDW FODULILFDWLRQ� 2WKHUZLVH� WKH FKDUWV SHUWDLQLQJ WR %ROLYDU 'DP VKRXOG EH 
XVHG� &KDQJH LV HGLWRULDO� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH )DXOW 7UHH ZDV FRSLHG EXW WKH VSHFLILF QXPEHUV ZHUH FKDQJHG WR 
UHSUHVHQW %ROLYDU DV WKH PDFKLQHU\ DUUDQJHPHQW LV LGHQWLFDO� 7KLV LV D W\SR 
WKDW ZLOO EH FRUUHFWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
7KH UHVSRQVH LV DGHTXDWH�
 

3DJH �� DQG 3J� ���� RI ''5� ,(35 &RPPHQW +\GUDXOLFV WKURXJKRXW 3J� ��� RI Q�D������� $SSHQGL[ $ $SSHQGL[ ( 

2Q 3DJH �� RI WKH ''5� LW LV VWDWHG WKDW WKH EUHDFK SODQ IRU %ROLYDU XVHG DQ LQLWLDO SLSLQJ 
HOHYDWLRQ RI ���IW� DQG D WULJJHU IDLOXUH ZDWHU VXUIDFH HOHYDWLRQ RI ����� IW IRU GLIIHUHQW 
VWRUPV� 7KH UHVXOWV RI SLSLQJ IDLOXUH FRPSXWDWLRQV ZHUH SDUWLDOO\ YHULILHG E\ XVLQJ 1:6 V 
%5($&+ PRGHO� $� 8VLQJ WKH 1DWLRQDO :HDWKHU 6HUYLFH
V %5($&+ PRGHO ZLWK DQ LQLWLDO 
UHVHUYRLU HOHYDWLRQ RI ���IW DQG SLSLQJ HOHYDWLRQ RI ���IW ZLWK D VLGH VORSH RI ���9��+� , 
FRPSXWHG SHDN IORZV IURP SLSLQJ IDLOXUH �%2/���$�287�� %� , DOVR FRPSXWHG WZR 
DGGLWLRQDO FDVHV ZLWK SLSLQJ IDLOXUH HOHYDWLRQV RI ���IW ZLWK VLGH VORSH RI �+��9 
�%2/���%�287� DQG SLSLQJ IDLOXUH HOHYDWLRQ RI ���IW ZLWK EUHDFK VLGH VORSH RI �+��9� &� 
,Q JHQHUDO WHUPV� LQ %2/���$�287� WKH FRPSXWHG EUHDFK SDUDPHWHUV RI WLPH RI IDLOXUH 
����� KU�� ERWWRP ZLGWK ���� IW� DUH ZLWKLQ WKH ERXQGV RI WKH &2( VWXG\� +RZHYHU� WKH 
%5($&+ PRGHO SUHGLFWV ODUJHU SHDN RXWIORZV ��������FIV IRU SLSLQJ DW HOHYDWLRQ ���IW 
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ZLWK VLGH VORSH RI ���9��+ DV RSSRVHG WR WKH &2(
6 �������FIV SHDN RXWIORZ IURP 
+(&5$6�� '� ,Q %2/���%�287� IRU YHUWLFDO ZDOO EUHDFK JHRPHWU\ WKH FRPSXWHG EUHDFK 
SDUDPHWHUV VKRZ WKH WLPH RI IDLOXUH WR EH ����KU DQG WKH EUHDFK ERWWRP ZLGWK WR EH ��IW� 
7KH UHVXOWLQJ SHDN GLVFKDUJH LV �������FIV� (� ,Q %2/����287 ZKHUH WKH SLSLQJ HOHYDWLRQ 
LV DVVXPHG WR EH DW HOHYDWLRQ ���IW� IRU YHUWLFDO ZDOO IDLOXUH JHRPHWU\ WKH FRPSXWHG EUHDFK 
SDUDPHWHUV VKRZ WKH WLPH RI IDLOXUH WR EH ����KU� WKH ERWWRP ZLGWK WR EH ��IW DQG WKH 
FRPSXWHG SHDN GLVFKDUJH LV �������FIV� 'XULQJ WKH ILHOG WULS WR WKH VLWH� DW VHYHUDO ORFDWLRQV 
DW WKH WRH UHJLRQ WKH SLSLQJ HOHYDWLRQ ZDV VKRZQ WR EH ���IW RU ORZHU� 7KHUHIRUH WKLV 
HOHYDWLRQ PXVW EH LQFOXGHG LQ WKH DQDO\VLV� )� 0RGHOLQJ UHVXOWV VKRZ D GLVFUHSDQF\ EHWZHHQ 
1:6
V %5($&+ PRGHO DQG WKH &2(
V +(&5$6 PRGHO� (YHQ WKRXJK VRPH RI WKHVH 
GLIIHUHQFHV LV GXH WR DSSUR[LPDWHG ILHOG FRQGLWLRQV LQ %5($&+ PRGHOLQJ �VL]H� SRURVLW\� 
DQG XQLW ZHLJKW FKDUDFWHULVWLFV RI WKH VXUIDFH PDWHULDO RQ WKH HPEDQNPHQW�� LW LV EHOLHYHG 
WKDW WKH PDLQ GLIIHUHQFH OLHV LQ WKH IDFW WKDW WKH %5($&+ PRGHO FRPSXWHV EUHDFK 
JHRPHWU\ DQG WLPH RI IDLOXUH ZKHUHDV WKHVH SDUDPHWHUV DUH LQSXW E\ WKH XVHU LQ +(&5$6� 
7KH VHQVLWLYLW\ DQDO\VLV VKRXOG EH FRQGXFWHG XVLQJ WKH UDQJH RI FRPSXWHG ERWWRP ZLGWK 
DQG WLPH RI IDLOXUH SDUDPHWHUV XVLQJ WKH %5($&+ PRGHO UHVXOWV DV ZHOO DV YDULDWLRQV LQ 
EUHDFK VLGH VORSH DQJOHV� 
�$WWDFKPHQW� B+\GUDXOLFVB5HIB)LOHV�]LS� 

��� (YDOXDWLRQ &RQFXUUHG 
$V VWDWHG WKH 1DWLRQDO :HDWKHU 6XUIDFH PRGHO DQG WKH +(&�5$6 PRGHO 
SURGXFH GLIIHUHQW UHVXOWV� 7KH SDUDPHWHUV XVHG LQ WKH +(&�5$6 PRGHO ZHUH 
WKH EHVW HVWLPDWHV RI IDLOXUH VORSH� ERWWRP ZLGWK� DQG IDLOXUH HOHYDWLRQ 
SURYLGHG E\ WKH *HRWHFKQLFDO SHRSOH DW WKH WLPH WKH PRGHO ZDV EHLQJ VHW XS� 
7KH 'LVWULFW KDV DWWHQGHG FODVVHV WDXJKW E\ 'DQQ\ )UHDG RI WKH :HDWKHU 
6XUIDFH ZKR GHYHORSHG WKH 'DPEUHDN PRGHO IRU WKH 1DWLRQDO :HDWKHU 
6XUIDFH� :H FXUUHQWO\ KDYH VRPH RI WKLV ROG PRGHO WKDW ZDV FRPSOHWHG EDFN 
LQ WKH ����
 V� 0U� )UHDG FRPPHQWHG LQ WKH FODVVHV WKDW WKH PRGHO KDG EHHQ 
UHZULWWHQ WKDW KH UHFRPPHQGHG XVLQJ WKH �)ORRG :DYH� PRGHO LQVWHDG RI 
XVLQJ WKH RULJLQDO 'DPEUHDN PRGHO� $V VWDWHG LQ WKH FRPPHQW� QR VHQVLWLYLW\ 
ZDV FRPSOHWHG LQ FRPSOHWLQJ WKH %ROLYDU VWXG\� EXW WKHUH LV QR UHDVRQ WKDW 
VHYHUDO YDULDEOHV FRXOG QRW EH HYDOXDWHG DQG VRPH GHWHUPLQDWLRQ EH PDGH DV 
WR ZKHWKHU WKH HFRQRPLFV QHHGHG WR EH UHHYDOXDWHG� 7KLV ZRXOG DOVR QHHG WR 
EH D WHDP GHFLVLRQ DQG WKH WLPH DQG PRQH\ ZRXOG KDYH WR EH DYDLODEOH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, KDYH XVHG 1:6
 V %5($&+ PRGHO� ZKLFK LV D GLIIHUHQW PRGHO WKDQ WKH 
'$0%5($. PRGHO WKDW 86$&( (YDOXDWRU UHIHUV WR �\HW DQRWKHU PRGHO 
E\ 'U� )UHDG�� 7KH %5($&+ PRGHO GRHV QRW URXWH IORZV WKURXJK ULYHU 
V\VWHPV OLNH '$0%5($.� )/22':$9(� RU +(&�5$6 PRGHOV� EXW 
UDWKHU FRPSXWHV EUHDFK SDUDPHWHUV DQG IDLOXUH WLPHV WR EH XVHG LQ 
K\GURORJLF PRGHOV �+(&�+06� +(&��� HWF�� :KDWHYHU WKH WRROV� , DJUHH 
ZLWK WKH (YDOXDWRU WKDW WKH VHQVLWLYLW\ DQDO\VLV LV D WHDP GHFLVLRQ DQG DW 
WKLV SRLQW WKHUH LV QR QHHG IRU DGGLWLRQDO DQDO\VLV� 
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,(35 &RPPHQW ����� DQG +\GUDXOLFV Q�D Q�D������ $SSHQGL[ $ 

3DJH �� RI WKH $SSHQGL[ $ OLVWV WKH LQSXW GDWD XVHG LQ WKH VLPXODWLRQV DV� %UHDFK %DVH 
:LGWK ���IW� %UHDFK ,QYHUW ���IW� %UHDFK VLGH VORSHV ��� WR �� 7LPH WR FRPSOHWH 
IRUPDWLRQ RI EUHDFK ��� KU� 5HVHUYRLU ,QIORZ YDULHV IRU GLIIHUHQW SRRO OHYHOV� $� 8VLQJ 
WKH +(&�� GDP EUHDN RSWLRQ� ZLWK WKH UHSRUWHG 303 LQIORZ YDOXHV IURP WKH ''5 DQG 
GLIIHUHQW EUHDFK IDLOXUH WLPHV DQG JHRPHWULHV� VHULHV RI � VFHQDULRV ZHUH WHVWHG� 5HVXOWV DUH 
JLYHQ LQ �%2/,9$5��287�� %� 8VLQJ %UHDFK ZLGWKV RI ���IW� ���IW� ���IW� ���IW� ���IW DQG 
IDLOXUH WLPHV RI ���KU� ����KU� � KU� ���KU� DQG ���KU� WKH PD[LPXP RXWIORZV ZHUH FRPSXWHG 
DV� �������FIV� �������FIV� �������FIV� �������FIV� �������FIV� 7KH UDQJHV RI YDULDWLRQ LQ 
ZLGWK DQG IDLOXUH WLPHV DUH FRQVLVWHQW ZLWK +(&5$6 UHVXOWV UHSRUWHG LQ WKH &2( VWXG\� &� 
8VLQJ DQ LQYHUW HOHYDWLRQ RI ���IW� IRU D EUHDFK ZLGWK RI ���IW DQG IDLOXUH WLPH RI ���KU� WKH 
+(&� UHVXOWV VKRZ D SHDN GLVFKDUJH RI �������FIV� 7KH SHDN GLVFKDUJH IURP +(&5$6 LV 
�������FIV� '� 7KH GLVFUHSDQF\ EHWZHHQ FRPSXWDWLRQV IURP +(&� DQG +(&5$6 LV GXH WR 
SLSLQJ IDLOXUH HOHYDWLRQ� 7KH DQDO\VLV VKRXOG FRQVLGHU SODFLQJ WKH ERWWRP HOHYDWLRQ RI 
SLSLQJ WR (OHYDWLRQ ���IW 
�$WWDFKPHQW� %2/,9$5��287� 

��� (YDOXDWLRQ &RQFXUUHG 
$Q\ RI WKHVH YDULDEOHV FRXOG EH UH�HYDOXDWHG EDVHG RQ D 7($0 GHFLVLRQ 
DORQJ ZLWK WLPH DQG PRQH\ WR FRPSOHWH� 7KLV FRXOG KDYH D VLJQLILFDQW LPSDFW 
RQ WKH SURMHFW� 7KHUH ZRXOG EH SRLQW LQ UHGRLQJ WKH K\GURORJ\ DQG K\GUDXOLFV 
LI LW ZHUH QRW HYDOXDWHG HFRQRPLFDOO\� +(&�5$6 KDV KDG H[WHQVLYH XVH LQ WKH 
HYDOXDWLRQ RI 'DP )DLOXUHV DQG , DP VXUH WKDW HYHQ LI WZR GLIIHUHQW PRGHOHUV 
VHW WKH PRGHO XS� WKH\ ZRXOG FRPH XS ZLWK VOLJKWO\ GLIIHUHQW DQVZHUV� ,W LV 
REYLRXV WKDW LQFUHDVLQJ WKH ZLGWKV � VORSHV� DQG LQYHUW HOHYDWLRQ ZLOO SURGXFH 
D ODUJHU YROXPH RI RXWIORZ� 7KH 3'7 WHDP ZLOO JR RYHU WKH EUHDFK 
SDUDPHWHUV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
5HVSRQVH LV DGHTXDWH� )DLOXUH WLPH RI ���KU LV FRQVHUYDWLYH �JUHDWHU WKDQ 
��� IW RI HURVLRQ SHU PLQXWH� DQG PD\ RIIVHW WKH VHOHFWLRQ RI RWKHU QRQ� 
FRQVHUYDWLYH SDUDPHWHUV �EUHDFK VLGH VORSH� ZLGWK� HWF��� 7KH 3'7 WHDP 
VKRXOG UHYLHZ WKHVH SDUDPHWHUV� 

,(35 &RPPHQW +\GUDXOLFV ��� �� Q�D������� 

$ FRQFUHWH VHHSDJH EDUULHU LV SURSRVHG EHWZHHQ HPEDQNPHQW VWDWLRQV ����� DQG ������ 
7KH EDUULHU ZLOO EH LQVWDOOHG WR DQ DYHUDJH GHSWK RI ��� IW DORQJ LWV HPEDQNPHQW DOLJQPHQW� 
$ JUDYHO OD\HU DW HOHYDWLRQ ��� H[WHQGV EHWZHHQ QRUWK DEXWPHQW DQG VWDWLRQ ������ ,W 
DSSHDUV WKDW XVLQJ D ZLGHU DQG VKDOORZHU VHHSDJH EDUULHU ZRXOG LQWHUFHSW WKH IORZV 
WKURXJK WKH JUDYHO OD\HU� 9DULRXV DOWHUQDWLYHV ZHUH H[DPLQHG WR RSWLPL]H FRVWV DQG WR 
GHULYH RSWLPXP FRQILJXUDWLRQ� :DV WKH )(0 PRGHOLQJ ZLWK GHHSHU�QDUURZHU 
FRQILJXUDWLRQ FRPSDUHG ZLWK WKH VKDOORZHU�ZLGHU FRQILJXUDWLRQ IRU VHHSDJH IRUFHV DW WKH 
WRH UHJLRQ" 7KLV� XOWLPDWHO\ VKRXOG EH WKH GHFLGLQJ IDFWRU VLQFH WKH HQWLUH HIIRUW LV WR 
LPSURYH WKH VDIHW\ RI WKH VWUXFWXUH� 7KH SXUSRVH RI WKH VHHSDJH EDUULHU LV WR PLQLPL]H 

��
 






 

            
  

   
            

           
               

         
           

           
              

           
               
            
         

                
            

     
   

    
  

   

                 
           

              
                
                  
                 

                
             

              
           

            
   

   
               
            

             
             

            
             

             
           
             

      


 

VRXUFHV RI H[FHVVLYH VHHSDJH� 7KH VHOHFWLRQ RI EDUULHU FRQILJXUDWLRQ VKRXOG UHIOHFW VRXQG 
HQJLQHHULQJ FRPSXWDWLRQV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH DQDO\VHV WR GDWH GLG FRQVLGHU D VKDOORZHU FRQILJXUDWLRQ RI WKH VHHSDJH 
EDUULHU� 7KH ''5 WH[W ZLOO EH UHYLVHG WR GHPRQVWUDWH�VXPPDUL]H WKLV ZRUN� 
DQG VKRZ KRZ WKH IDFWRUV RI VDIHW\ ZLWK WKH VKDOORZHU EDUULHU GLG QRW \LHOG DQ 
RYHUDOO DGHTXDWH�RSWLPL]HG UHPHGLDO VFKHPH UHOHYDQW WR WKH JRYHUQLQJ GHVLJQ 
JXLGHOLQHV� +RZ DQG ZK\ WKH FXUUHQW SURSRVHG EDUULHU JHRPHWU\ LV GHHPHG 
DGHTXDWH�RSWLPL]HG ZLOO EH IXUWKHU HODERUDWHG RQ LQ WKH UHYLVHG ''5� 7KH 
ZLGWK RI WKH EDUULHU LQ WKH UHVSRQGHU V RSLQLRQ LV QRW DQ RYHUO\ VHQVLWLYH 
SDUDPHWHU LQ WHUPV RI WKH PRGHOLQJ UHVXOWV �L�H� IURP QXPHULFDO VWDQGSRLQW 
GRHVQ
 W PHDQ DV PXFK DV SUDFWLFDO FRQVLGHUDWLRQV LI ORRNLQJ DW � YHUVXV � IHHW 
WKLFN�� KRZHYHU� WKH DFWXDO ZLGWK RI WKH EDUULHU ZLOO EH IXUWKHU FRQVLGHUHG 
GXULQJ SODQV�VSHFLILFDWLRQV�FRVW DQDO\VHV ZRUN� $W D PLQLPXP H[LVWLQJ VWDWH 
RI SUDFWLFH ZLOO EH IROORZHG� ZKLFK IRU WKLV W\SH RI EDUULHU OLNHO\ ZLOO EH � IRRW 
ZLGH H[FDYDWLRQ WR HQVXUH � IRRW WKLFNQHVV DORQJ YHUWLFDO H[WHQW RI EDUULHU� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
5HVSRQVH LV DGHTXDWH�
 

,(35 &RPPHQW ����� DQG +\GUDXOLFV �� Q�D������� $SSHQGL[ $ 

3DJH �� RI WKH $SSHQGL[ $ OLVWV WKH LQSXW GDWD XVHG LQ WKH VLPXODWLRQV DV� %UHDFK %DVH 
:LGWK ���IW� %UHDFK ,QYHUW ���IW� %UHDFK VLGH VORSHV ��� WR �� 7LPH WR FRPSOHWH 
IRUPDWLRQ RI EUHDFK ��� KU� 5HVHUYRLU ,QIORZ YDULHV IRU GLIIHUHQW SRRO OHYHOV� 1RQH RI WKH 
FDVHV LQ WKH PDLQ ''5 UHSRUW RU WKH $SSHQGL[ $ FRQVLGHU IDLOXUH GXH WR RYHUWRSSLQJ� 6LQFH 
WKHUH LV D ���IW ZDOO DGGHG WR WKH PDLQ HPEDQNPHQW RI WKH GDP� DQG VLQFH WKHUH DUH GRXEWV 
DERXW WKH DJH RI WKH RXWOHW JDWHV� LW LV SRVVLEOH WR RYHUWRS WKH HPEDQNPHQW� (VSHFLDOO\� LI D 
���30) HYHQW �DV LW LV FRQVLGHUHG LQ WKH VWXG\� LV DVVXPHG WR RFFXU DV DQWHFHGHQW VWRUP� 
WKH UHVHUYRLU HOHYDWLRQV ZLOO EH KLJK HQRXJK WR RYHUWRS WKH HPEDQNPHQW� 0\ LQLWLDO 
FDOFXODWLRQV XVLQJ WKH 1:6 %5($&+ PRGHO VKRZ WKH GLVFKDUJH IURP VXFK HYHQWV WR EH 
RYHU �������FIV� 7KH HPEDQNPHQW RYHUWRSSLQJ VKRXOG EH FRQVLGHUHG ZLWK OHVV VHYHUH 
DQWHFHGHQW FRQGLWLRQV XVLQJ RYHUWRSSLQJ HOHYDWLRQV RI ���IW DQG �����IW �ZLWK DQG ZLWKRXW 
SDUDSHW ZDOO IDLOXUH�� 

��� (YDOXDWLRQ &RQFXUUHG 
$JDLQ� DQ\ RI WKH YDULDEOHV FRXOG EH FKDQJHG� $V IDU DV WKH PRGHOV JR WKH 
'LVWULFW KDV XVHG WKH +(&�5$6 PRGHO WR HYDOXDWH WKH IDLOXUH� 7KH JXLGHOLQHV 
DUH VSHOOHG RXW DV WR ZKDW SHUFHQWDJHV DUH DFFHSWDEOH IRU DQ DQWHFHGHQW HYHQW 
DQG KRZ PXFK WLPH LV UHDVRQDEOH EHWZHHQ WKH DQWHFHGHQW DQG WKH PDLQ HYHQW 
RI WKH VWRUP� $JDLQ WKH SDUDSHW ZDOO ZDV QRW GHVLJQHG WR DFFRPPRGDWH 
DGGLWLRQDO VWRUDJH� 7KH 'LVWULFW ZDV QRW WDVN WR FRPSDUH DQVZHUV DUULYHG DW E\ 
XVLQJ GLIIHUHQW PRGHOV EXW WKLV PLJKW EH D WRSLF RI GLVFXVVLRQ� :KLFK PRGHO 
PRUH DFFXUDWHO\ UHSUHVHQWV ZKDW ZLOO KDSSHQ ZKHQ WKH 'DP )DLOV� 'DQQ\ 
)UHDG ZDV DQ RXWVWDQGLQJ OHDGHU LQ WKH ILHOG RI HVWLPDWLQJ GDPDJHV FUHDWHG E\ 
D 'DP )DLOXUH ZLWK KLV PRGHO� 
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��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KLV FRPPHQW LV GLUHFWHG RQ WKH SRWHQWLDO PRGH RI IDLOXUH� UDWKHU WKDQ 
FRPSXWDWLRQDO PHWKRGRORJ\� 7KH PRGH RI IDLOXUH LQ VLPXODWLRQV LV WKH 
SLSLQJ IDLOXUH� 7KH TXHVWLRQ WKH FRPPHQW SRVHV LV� �ZDV WKH PDLQ 
HPEDQNPHQW RYHUWRSSLQJ VLPXODWHG"� ,I WKH HPEDQNPHQW KHLJKW ZDV 
HVWDEOLVKHG WR DYRLG RYHUWRSSLQJ� WKH DQVZHU ZRXOG EH �\HV�� +RZHYHU� 
XVLQJ D ���30) HYHQW DV DQWHFHGHQW FRQGLWLRQ SODFHV DQ DGGLWLRQDO 
FRQVWUDLQW RQ FRPSXWDWLRQV DQG PD\ UHVXOW LQ GDP RYHUWRSSLQJ 
�UHJDUGOHVV RI WKH PRGHO XVHG LQ WKH DQDO\VLV� +(&��� +(&�+06� 5(6� 
6,0� HWF�� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
7KH KHLJKW RI WKH ��� SDUDSHW ZDOO �WRS HOHYDWLRQ RI ����� IHHW� ZDV GHVLJQHG 
XVLQJ WKH ROG '6$ FULWHULD WR DOORZ WKH SURMHFW WR SDVV WKH DQWHFHGHQW VWRUP 
DQG 30) ZLWK WKH UHTXLUHG IUHHERDUG ���� IW��� 7KLV GHVLJQ DVVXPHG � JDWH LQ 
HDFK WXQQHO XQRSHUDEOH DQG IXOO XQFRQWUROOHG VSLOOZD\ IORZ �DSSUR[LPDWHO\ 
������ FIV WKURXJK WKH WZR VOXLFH JDWH WXQQHOV DQG DQG ������� FIV WKURXJK 
WKH XQFRQWUROOHG VSLOOZD\ DW HOHYDWLRQ ������� $W HOHYDWLRQ ������ 
XQFRQWUROOHG VSLOOZD\ IORZ ZLOO LQFUHDVH DQ DGGLWLRQDO ������ FIV DERYH WKH 
����� IORZ� %DVHG RQ WKHVH ILJXUHV� HYHQ LI DOO � VOXLFH JDWHV VWXFN VKXW LQ WKH 
FORVHG SRVLWLRQ� WKH XQFRQWUROOHG VSLOOZD\ FDQ SDVV HQRXJK IORZ WR 
FRPSHQVDWH IRU WKH VOXLFH IDLOXUH ZKLOH VWLOO PDLQWDLQLQJ ��� IRRW RI IUHHERDUG 
RQ WKH SDUDSHW ZDOO GXULQJ WKH 30)� )RU WKLV UHDVRQ DQG WKDW LW LV H[SHFWHG 
WKDW WKH GDP ZLOO IDLO GXH WR SLSLQJ ZHOO EHIRUH WKHVH OHYHOV DUH DWWDLQHG� DQ 
RYHUWRSSLQJ PRGH RI IDLOXUH ZDV QRW FRQVLGHUHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, DJUHH ZLWK 86$&( UHVSRQVH� 7KH K\GUDXOLF GHVLJQ ZDV EDVHG RQ 
HQRXJK FRQVHUYDWLVP WKDW IRU WKH JLYHQ LQIORZ K\GURORJ\� RYHUWRSSLQJ 
WKH GDP LV KLJKO\ XQOLNHO\� &RQVLGHULQJ WKDW RYHUWRSSLQJ FDQQRW WDNH 
SODFH HYHQ LI DOO � JDWHV DUH VWXFN LQ FORVHG SRVLWLRQ� WKHQ FRQGXFWLQJ DQ 
RYHUWRSSLQJ DQDO\VLV LV QRW QHHGHG� , DJUHH ZLWK 86$&( WKDW DW KLJK 
KHDGV� WKH GDP ZRXOG PRVW OLNHO\ IDLO GXH WR SLSLQJ EHIRUH RYHUWRSSLQJ 
FRQGLWLRQV DUH HQFRXQWHUHG� +RZHYHU� WKH GHVLJQHUV PXVW UHFRJQL]H WKDW 
��� IRRW RI IUHHERDUG GXULQJ H[WUHPH GLVFKDUJHV LV QRW DGHTXDWH DQG PXVW 
EH UHFRQVLGHUHG� 2QFH WKH GDP LV UHKDELOLWDWHG WR DYRLG SLSLQJ IDLOXUHV� LW 
VKRXOG VWLOO IXQFWLRQ WR SDVV WKH 30) VDIHO\� 
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$33(1',; &
 

SERVICE GATES REPLACEMENT 100% P&S IEPR 

&RPPHQW ,' 'LVFLSOLQH 'RF7\SH 6SHF 6KHHW 'HWDLO 
&RQVWUXFWLRQ 

,(35 
&RPPHQW 
������� 

+\GUDXOLFV 3ODQV DQG 
6SHFV Q�D
 

3ODQV� 6HUYLFH 
*DWHV 
5HSODFHPHQW� 
3DJH ��� 'HWDLO 

Q�D 

& DQG 'HWDLO ) 

,Q WKHVH GHWDLOV� WKH XSVWUHDP QRVH UHJLRQ RI WKH JDWH LV VKRZQ WR EH URXQGHG� 7KLV LV QRW DQ 
LVVXH ZKHQ WKH JDWH LV IXOO\ RSHQ RU FORVHG� +RZHYHU� WKH 6SHFLILFDWLRQV IRU %,* 6$1'< 
&5((. 2) 786&$5$:$6 5,9(5� %2/,9$5� 2+� %2/,9$5 '$0� 6(59,&( 
*$7(6 5(3/$&(0(17� $SSHQGL[ $ ± &OLPDWH DQG +\GURORJ\ 'DWD� 3DJHV ������� 
VKRZ WKDW WKH WDLOZDWHU OHYHOV VXEPHUJH WKH JDWHV SDUWLDOO\ RU IXOO\ GXULQJ WKH QRUPDO 
RSHUDWLRQ RI WKH JDWHV IRU PDQ\ GD\V� 8QGHU WKHVH FRQGLWLRQV� WKH URXQGHG�QRVH HQWUDQFH 
W\SH FDXVHV FDYLWDWLRQ� YLEUDWLRQ� DQG GRZQ SXOO� 7KH URXQGHG�QRVH GHVLJQ ZDV XVHG LQ WKH 
��
V DQG ��
V DQG FRPPRQO\ H[SHULHQFHV WKHVH XQGHVLUDEOH HIIHFWV� 7KH GHVLJQHUV PXVW 
H[SORUH RWKHU JDWH HQWUDQFH W\SHV� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
,Q JHQHUDO� WKH FXUUHQW 6HUYLFH *DWH NQLIH HGJH KDV SHUIRUPHG VDWLVIDFWRULO\ IRU 
WKH ODVW �� \HDUV� 7KH VXJJHVWHG XSGDWHV LQ WKH �XSVWUHDP QRVH UHJLRQ RI WKH 
JDWH� ZLOO OHDG WR VLJQLILFDQW FRVW LQFUHDVH GXH WR WKH QHFHVVDU\ FKDQJHV LQ WKH 
H[LVWLQJ HPEHGGHG PHWDOV� PDVRQU\ DQG DGMXVWDEOH ZDWHU VHDO� 'XH WR WKH 
VDWLVIDFWRU\ SHUIRUPDQFH DQG VLJQLILFDQW FRVW LQFUHDVH RI WKH SURSRVHG FKDQJHV� 
WKH GHVLJQHU KDV RQO\ XSGDWHG WKH 6HUYLFH *DWH IUDPH WR ZHOGHG FRQVWUXFWLRQ EXW 
PDLQWDLQHG WKH H[LVWLQJ JDWH IHDWXUHV �LQFOXGLQJ WKH NQLIH HGJH� VHDOLQJ DQG WUDFN 
V\VWHP� FRPSDWLEOH ZLWK WKH H[LVWLQJ UHFHVVHV DQG PDFKLQHU\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$JUHHG� 7KH SURSRVHG FKDQJHV ZHUH WR LPSURYH SHUIRUPDQFH RI WKH JDWHV 
IRU FDYLWDWLRQ� YLEUDWLRQ� DQG GRZQ�SXOO� ,I SHUIRUPDQFH DFFHSWDEOH� QR QHHG 
WR PDNH FKDQJHV� 

&RQVWUXFWLRQ 
3ODQV� 6HUYLFH ,(35 3ODQV DQG *DWHV &RPPHQW +\GUDXOLFV Q�D
 Q�D6SHFV 5HSODFHPHQW � ������� SDJH ��� 
6HFWLRQ %�% 

,Q WKHVH GHWDLOV� DQ LQGHQWDWLRQ RQ WKH IORRU LV VKRZQ IRU SURYLGLQJ D ZDWHU�WLJKW ERWWRP 
VHDOLQJ RI WKH JDWH ZKHQ WKH JDWH LV LQ FORVHG SRVLWLRQ� 7KLV LQGHQWDWLRQ ZRXOG FDXVH 
XQGHVLUDEOH FDYLWDWLRQ DQG ZRXOG FROOHFW GHEULV� 7KH IORRU VKRXOG EH VPRRWK DQG QRW KDYH D 
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JURRYH� :LWK WKH GHYHORSPHQW RI QHZ PDWHULDOV� D VHDO PRXQWHG DW WKH ERWWRP RI WKH JDWH 
FDQ SURYLGH DGHTXDWH ZDWHU�WLJKWQHVV ZKHQ FRPSUHVVHG DW WKH FORVHG�JDWH SRVLWLRQ� 7KLV 
W\SH RI ERWWRP VHDO LV VKRZQ RQ 3DJH �� RI WKH FXUUHQW GHVLJQ DQG LV DGHTXDWH� 

��� (YDOXDWLRQ &RQFXUUHG 
7KHUH LV FXUUHQWO\ QR LQGHQWDWLRQ RQ WKH VOXLFH LQYHUW �(O� ������ 2Q WKH RWKHU 
KDQG� WKH H[LVWLQJ $GMXVWDEOH 6HDO� LV GXUDEOH� SHUIRUPV ZHOO DQG LV FRPSDWLEOH 
ZLWK WKH FXUUHQW GHVLJQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$JUHHG� 7KH SURSRVHG FKDQJHV ZHUH WR LPSURYH SHUIRUPDQFH RI WKH JDWHV� ,I 
SHUIRUPDQFH DFFHSWDEOH� QR QHHG WR PDNH FKDQJHV� 

&RQVWUXFWLRQ 

,(35 
&RPPHQW 
������� 

+\GUDXOLFV 3ODQV DQG 
6SHFV Q�D
 

3ODQV� 6HUYLFH 
*DWHV 
5HSODFHPHQW� 
SDJH ��� 'HWDLO 

Q�D 

) 

,Q WKLV GHWDLO� DQ LQGHQWDWLRQ RQ WKH SODQ YLHZ EHKLQG WKH JDWH LV VKRZQ� 7KLV LV WR 
DFFRPPRGDWH URRP IRU WKH JDWH IUDPH� 7KLV LQGHQWDWLRQ LQ WKH SODQ YLHZ FRXOG FDXVH 
XQGHVLUDEOH FDYLWDWLRQ DQG ZRXOG FROOHFW GHEULV� 7KH JDWH IUDPH FDQ EH PRGLILHG�OLIWHG ��� 
��� IURP WKH IORRU DQG WKH VTXDUH LQGHQWDWLRQ FDQ EH HOLPLQDWHG E\ XVLQJ D JUDGXDO 
DQJXODU FRQWUDFWLRQ DORQJ WKH GLDJRQDO OLQH� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH LQGHQWDWLRQ RQ WKH ORZHU SRUWLRQ RI WKH H[LVWLQJ 6HUYLFH *DWH )UDPH UHFHVVHV 
FRXOG FDXVH XQGHVLUDEOH FDYLWDWLRQ DQG ZRXOG FROOHFW GHEULV� +RZHYHU WKH 
H[LVWLQJ 6HUYLFH *DWH DQG UHFHVV GHVLJQ LV �� \HDUV ROG DQG KDV JHQHUDOO\ 
SHUIRUPHG ZHOO� 7KH SURSRVHG JDWH IUDPH DQG UHFHVVHV XSGDWHV ZRXOG DOOHYLDWH 
WKH GHEULV DQG FDYLWDWLRQ LVVXHV EXW ZRXOG LQFUHDVH WKH VFRSH DQG FRVW RI WKLV 
ZRUN VLJQLILFDQWO\� 7KH ������ JDWH IUDPH PRGLILFDWLRQ ZRXOG FRPSOLFDWH WKH 
JDWH IUDPH IDEULFDWLRQ� LQWURGXFH VLJQLILFDQW FKDQJHV WR WKH H[LVWLQJ HPEHGGHG 
PHWDOV� VWHHO OLQHUV DQG UHFHVV PDVRQU\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$JUHHG� 7KH SURSRVHG FKDQJHV ZHUH WR LPSURYH SHUIRUPDQFH RI WKH JDWHV� ,I 
SHUIRUPDQFH DFFHSWDEOH� QR QHHG WR PDNH FKDQJHV IRU PLQRU JDLQV� 

6SHFLILFDWLRQV 
IRU %ROLYDU ,(35 3ODQV DQG 'DP 6HUYLFH &RPPHQW +\GUDXOLFV Q�D
 Q�D6SHFV *DWHV ������� 5HSODFHPHQW� 
SDJHV � DQG � 

$GG �:LUH URSHV IRU WKH KRLVW VKDOO EH RI VWDLQOHVV VWHHO� WR WH[W� 7KH ZLUH URSH VSHFLILFDWLRQ 
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LV FODULILHG ODWHU LQ 6HFWLRQ �� �� ��� RQ SDJH ���� +RZHYHU� LQ WKLV HDUOLHU VHFWLRQ� D 
VHQWHQFH FDQ EH DGGHG WR VWUHVV WKH SRLQW� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
7KH ZLUH URSHV DUH QRW VSHFLILHG WR EH VWDLQOHVV VWHHO DV WKH DELOLW\ WR JHW WKH 
UHTXLUHG VWUHQJWK ZLOO QRW EH SRVVLEOH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
(YDOXDWRU UHVSRQVH DGHTXDWH�
 

6SHFLILFDWLRQV 
IRU %ROLYDU ,(35 3ODQV DQG 'DP 6HUYLFH &RPPHQW +\GUDXOLFV Q�D
 Q�D6SHFV *DWHV ������� 5HSODFHPHQW� 
SDJHV � DQG � 

+\GUDXOLF F\OLQGHU RSHUDWRU LV SUHIHUDEOH LQVWHDG RI WKH URSH GUXP W\SH� 7KH FXUUHQW 
GHVLJQ XVHV WKH RULJLQDO JDWH KRLVWLQJ V\VWHP� +\GUDXOLF F\OLQGHU LV DQ RSWLRQDO QHZHU 
WHFKQRORJ\ FXUUHQWO\ EHLQJ XVHG LQ JDWH LQVWDOODWLRQV� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
<RXU VXJJHVWLRQ ZRXOG EH D FRPSOHWH UHGHVLJQ DQG ZRXOG QRW EH FRQVLGHUHG D 
UHKDELLWDWLRQ� $OVR� LW ZRXOG UHTXLUH D PXFK KLJKHU FRVW WKDQ WKH UHKDELOLWDWLRQ 
EHLQJ SHUIRUPHG� /DVWO\ JLYHQ WKH RSHUDWLRQ RI WKH JDWH� WKLV ZRXOG QRW EH 
IHDVLEOH DV WKH JDWH GURSV RQWR WKH VHDOV UDWKHU WKDQ PHUHO\ VOLGLQJ LQWR SRVLWLRQ� 
$ F\OLQGHU RSHUDWHG JDWH ZRXOG UHTXLUH PRGLILFDWLRQ WR WKH HPEHGGHG VHDOV� 
0XOWLSOH RWKHU LVVXHV ZRXOG SUHFOXGH WKH RSWLRQ RI FKDQJLQJ IURP D �ZLQFK 
KRLVW� WR D �F\OLQGHU KRLVW�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH 86$&( (YDOXDWRU UHVSRQVH LV DGHTXDWH� 

&RQVWUXFWLRQ 

,(35 
&RPPHQW 
������� 

+\GUDXOLFV 3ODQV DQG 
6SHFV Q�D
 

3ODQV IRU 
%ROLYDU 'DP 
6HUYLFH *DWHV 
5HSODFHPHQW� 

Q�D 

SDJHV ���� 

1R WUDVK UDFNV DSSHDU LQ GUDZLQJV� 'XH WR ODUJH DPRXQWV RI ZRRGHG GHEULV VKRZQ LQ WKH 
SKRWRV DQG REVHUYHG GXULQJ WKH VLWH YLVLW� WKH XVH RI WUDVK UDFNV LV UHFRPPHQGHG� 6LQFH 
%ROLYDU 'DP LV D GU\ GDP� WKH EORFNDJH RI WKH LQWDNH JDWHV E\ WUHHV PD\ LPSHGH WKH 
RSWLPDO RSHUDWLRQ RI WKH UHVHUYRLU� EXW GRHV QRW SRVH DQ LPPHGLDWH GDQJHU� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
3URMHFW SHUVRQQHO KDV EHHQ DEOH WR PDQDJH WKH GHEULV ZLWK FXUUHQW 6HUYLFH *DWHV 
RSHUDWLRQ SURFHGXUH� 7KH FRVW RI IDEULFDWLRQ� LQVWDOODWLRQ� RSHUDWLRQ DQG 
PDLQWHQDQFH RI WUDVK UDFNV GLG QRW DSSHDU WR EH FRVW HIIHFWLYH� 7KH FROOHFWLRQ DQG 
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GLVSRVDO RI WKH GHEULV ZLOO DGG WR WKH SURMHFW RSHUDWLRQV DQG PDLQWHQDQFH FRVWV� 
��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

$JUHHG� 7KH SURSRVHG WKUDVK UDFNV ZHUH WR LPSURYH RSHUDWLRQ RI WKH JDWHV� 
,I SHUIRUPDQFH DFFHSWDEOH� QR QHHG WR PDNH FKDQJHV� 

&RQVWUXFWLRQ 
3ODQV IRU 

,(35 
&RPPHQW 
������� 

+\GUDXOLFV 3ODQV DQG 
6SHFV Q�D
 

%ROLYDU 'DP 
6HUYLFH *DWHV 
5HSODFHPHQW� 

Q�D 

SDJHV ������ 
67 ������� 

7KH 6SHFLILFDWLRQV IRU %,* 6$1'< &5((. 2) 786&$5$:$6 5,9(5� %2/,9$5� 2+� 
%2/,9$5 '$0� 6(59,&( *$7(6 5(3/$&(0(17� $SSHQGL[ $ ± &OLPDWH DQG 
+\GURORJ\ 'DWD� 3DJHV ������� VKRZ WKDW WKH WDLOZDWHU OHYHOV VXEPHUJH WKH JDWHV SDUWLDOO\ 
RU IXOO\ GXULQJ WKH QRUPDO RSHUDWLRQ RI WKH JDWHV� 8QGHU WKHVH FRQGLWLRQV� LQ DGGLWLRQ WR WKH 
XSVWUHDP VNLQ SODWH D GRZQVWUHDP VNLQ SODWH LV GHVLUDEOH IRU VHGLPHQW PDQDJHPHQW RI 
JDWHV� 7KH FRQVWUXFWLRQ SODQV IRU %ROLYDU 'DP 6HUYLFH *DWHV 5HSODFHPHQW� SDJHV ����� 
VKRZ D GRZQVWUHDP SODWH EXW LW LV QRW FOHDU LI WKLV LV D VNLQ SODWH RU QRW� 6HGLPHQW 
PDQDJHPHQW LV LPSRUWDQW IRU WKH IOXLG RSHUDWLRQ RI JDWHV EXW GXULQJ H[WUHPH HYHQWV� JDWHV 
SDVV RQO\ D VPDOO IUDFWLRQ RI GLVFKDUJH� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
7KH FXUUHQW GHVLJQ GRHV QRW UHTXLUH D GRZQVWUHDP VNLQ SODWH� +RZHYHU WKHUH LV 
QRW D VLJQLILFDQW VHGLPHQWDWLRQ SUREOHP ZLWK WKH FXUUHQW 6HUYLFH *DWH OD\RXW� 
$GGLWLRQ RI D GRZQVWUHDP VNLQ SODWH ZLOO OHDG WR JDWH EXR\DQF\ LVVXHV DQG 
VLJQLILFDQW FKDQJHV RQ WKH DGMXVWDEOH VHDO� JDWH JHRPHWU\� EHDULQJ SODWHV DQG 
FHQWHU RI JUDYLW\� &KDQJHV LQ WKH JDWH ZHLJKW DQG FHQWHU RI JUDYLW\ FRXOG OHDG WR 
FRVWO\ FKDQJHV LQ WKH JDWH RSHUDWLQJ PDFKLQHU\� )XUWKHUPRUH WKH SURSRVHG 
FKDQJH ZLOO LQFUHDVH JDWH ZHLJKW� FRVW DQG WKH *RYHUQPHQW DELOLW\ WR LQVSHFW WKH 
JDWH IUDPH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$JUHHG� 7KH SURSRVHG FKDQJHV ZHUH WR LPSURYH SHUIRUPDQFH RI WKH JDWHV� ,I 
SHUIRUPDQFH DFFHSWDEOH� QR QHHG WR PDNH FKDQJHV� 

��
 



	

  

       

 
  

  
    

 
 

                 
          

               
              
                  

            
               

               
   

   
             

              
           

            
             

            

     
           

          
      

 
  

  
    

 
 

               
              

            
             

   
           

          

     


 

$33(1',; ' 

SEEPAGE BARRIER 90% P&S IEPR 

&RPPHQW ,' 'LVFLSOLQH 'RF7\SH 6SHF 6KHHW 'HWDLO 
,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ����� ± 6LWH &RQGLWLRQV DQG *HRORJ\ 'DWD �S� ��� 7KH SDUDJUDSK VWDWHV WKDW 
VLWH JHRORJ\ FRQVLVWV RI KRUL]RQWDOO\ EHGGHG VHGLPHQWDU\ EHGURFN FRQVLVWLQJ RI 
FDUERQDFHRXV VKDOH DQG LQGXUDWHG FOD\� ,W DOVR VWDWHV WKDW WKH VWUHQJWK DQG PRGXOXV RI WKH 
EHGURFN YDU\ ZLGHO\� IURP GHWHULRUDWHG URFN RI YHU\ ORZ VWUHQJWK WR URFN ZLWK FRPSUHVVLYH 
VWUHQJWK LQ H[FHVV RI ������ SVL� ,V WKH GHWHULRUDWHG QDWXUH RI WKH URFN GXH WR WKH SUHVHQFH RI 
IUDFWXUHV" ,V LQIRUPDWLRQ DERXW EHGURFN GLVFRQWLQXLWLHV �H�J� � RI MRLQW VHWV� RULHQWDWLRQV� 
FRQWLQXLW\� DSHUWXUH� HWF� DYDLODEOH" ,I VR� LW VKRXOG EH SURYLGHG LQ WKH UHSRUW EHFDXVH JURXW 
PL[HV DQG JURXW WDNHV LQ ILQH�JUDLQHG URFNV OLNH VKDOH DQG FOD\VWRQH ZLOO GHSHQG XSRQ WKH 
QDWXUH RI GLVFRQWLQXLWLHV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH GHWHULRUDWLRQ RI WKH EHGURFN LV JHQHUDOO\ GXH WR YDOOH\ VWUHVV UHOLHI DQG 
ZHDWKHULQJ� 7KH MRLQWV KDYH EHFRPH PRUH RSHQ GXH WR WKH YDOOH\ VWUHVV UHOLHI DQG 
ZHDWKHULQJ KDV RFFXUUHG GXH WR H[SRVXUH DORQJ WKH ULGJH� 'HWDLOHG LQIRUPDWLRQ 
UHJDUGLQJ WKH GLVFRQWLQXLWLHV LV SURYLGHG LQ WKH FRUH ORJV DQG WKH 2SWLFDO 
7HOHYLHZHU ,PDJLQJ 5HSRUW� 7KLV UHSRUW LV DYDLODEOH LQ WKH ''5 DQG ZLOO EH 
SUHVHQWHG LQ WKH *HRWHFKQLFDO %DVHOLQH 5HSRUW DV SDUW RI WKH 3ODQV 6SHFV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,W ZRXOG EH XVHIXO LI WKH LQIRUPDWLRQ DERXW GLVFRQWLQXLWLHV FRXOG EH 
VXPPDUL]HG DV WKH QXPEHU MRLQW VHW SUHVHQW� VSDFLQJ EHWZHHQ MRLQWV� 
FRQWLQXLW\ RI MRLQWV� MRLQW DSHUWXUH� HWF� 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� ± 6XEPLWWDOV �*URXWLQJ 5HFRUGV� S� ��� �7KH JURXWLQJ UHSRUW VKDOO 
LQFOXGH WKH KROH LGHQWLILFDWLRQ ���������� DQG D SORW RI WKH HYROYLQJ SHUPHDELOLW\ DQG JDXJH 
SUHVVXUH DQG WLPH�� :LOO SHUPHDELOLW\ EH GHWHUPLQHG GXULQJ ZDWHU SUHVVXUH WHVWLQJ RU 
GXULQJ VWDJH JURXWLQJ RSHUDWLRQV� RU ERWK" :KDW GRHV WKH WHUP �HYROYLQJ� UHIHU WR" 

��� (YDOXDWLRQ &RQFXUUHG 
�(YROYLQJ� UHIHUV WR WKH FKDQJH LQ SHUPHDELOLW\ GXH WR JURXWLQJ RSHUDWLRQV� 
3UHVVXUH WHVWLQJ ZLOO EH SHUIRUPHG EHIRUH DQG DIWHU JURXWLQJ RSHUDWLRQV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



 
  

  
    

 
 

                  
                  

      

   
              

             
           

             
         

     

 
  

  
    

 
 

                  
                

                
                

                 
                

       

   
             

        

     

 
  

  
    

 
 

               
             

             
               

             
                

            
              

             


 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� ± *URXW +ROH GULOOLQJ LQ 5RFN DQG &RQFUHWH �S� ��� �,W LV DQWLFLSDWHG 
WKDW WKH UHTXLUHG GHSWK RI UDGLDO JURXW KROHV ZLOO QRW H[FHHG �� IHHW�� :KDW LV WKH EDVLV IRU 
WKH DQWLFLSDWHG GHSWK RI �� IHHW" 

��� (YDOXDWLRQ &RQFXUUHG 
7KLV ZDV RULJLQDOO\ EDVHG RQ WKH OD\RXW RI WKH VHHSDJH EDUULHU DQG LW ZDV 
DQWLFLSDWHG WKDW WKH JURXW KROHV ZRXOG QRW QHHG WR H[WHQG EH\RQG ���IHHW WR 
HIIHFLHQWO\ WLH�LQ WR WKH VHHSDJH EDUULHU� KRZHYHU� EDVHG RQ LQSXW IURP 
FRQVWUXFWLRQ H[SHUWV DQG GHVLJQ WHDP UHYLHZV WKLV UHPDUN ZLOO EH UHPRYHG DQG LW 
PD\ EH QHFHVVDU\ WR KDYH KROHV H[WHQG EH\KRQG ���IHHW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� DQG ��� ± 5DGLDO *URXW�+ROH 'ULOOLQJ DQG *URXWLQJ �S� � DQG ���� 2Q 
SDJH �� WKH UHSRUW VWDWHV WKDW KROHV VKDOO EH GULOOHG EHJLQQLQJ DW WKH FURZQ DQG WKHQ 
SURFHHGLQJ WRZDUG WKH LQYHUW E\ GULOOLQJ� LQ RUGHU� WKH QH[W ORZHU KROHV� 2Q SDJH ��� WKH 
UHSRUW VWDWHV WKDW WKH ERWWRP KROHV �DW WKH LQYHUW� VKDOO EH JURXWHG ILUVW� SURFHHGLQJ WKHQ WR 
WKH FURZQ E\ JURXWLQJ WKH QH[W KLJKHU KROHV DOWHUQDWHO\ IURP RQH VLGH WR WKH RWKHU� :K\ DUH 
WKH VHTXHQFHV RI GULOOLQJ DQG JURXWLQJ UHYHUVHG" $OVR� GRHV LW LPSO\ WKDW DOO UDGLDO KROHV ZLOO 
EH GULOOHG ILUVW EHIRUH WKH\ DUH JURXWHG" 

��� (YDOXDWLRQ &RQFXUUHG 
7KLV ZDV DQ LQDGYHUWHQW GLVFUHSDQF\� 7KH KROHV VKRXOG EH ERWK GULOOHG DQG WKHQ 
JURXWHG EHJLQQLQJ DW WKH FURZQ RI WKH WXQQHO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� � *HQHUDO 5HTXLUHPHQWV� ������� ± 6WUHQJWK 5HTXLUHPHQWV �S� ��� 2Q 
SDJH �� XQGHU SDUW�D RI FRPSUHVVLYH VWUHQJWK WHVWLQJ� WKH UHSRUW VWDWHV WKDW FRPSUHVVLYH 
VWUHQJWK ZLOO EH PHDVXUHG RQ SURSHUO\ FXUHG VDPSOHV �$670 &���&��0� DQG ZLOO EH 
FRQVLGHUHG VDWLVIDFWRU\ VR ORQJ DV WKH DYHUDJH RI DOO VHWV RI WKUHH FRQVHFXWLYH WHVW UHVXOWV 
HTXDOV RU H[FHHGV WKH VSHFLILHG FRPSUHVVLYH VWUHQJWK DQG QR LQGLYLGXDO WHVW UHVXOW IDOOV 
EHORZ WKH VSHFLILHG VWUHQJWK E\ PRUH WKDQ ��� SVL� 2Q WKH VDPH SDJH� XQGHU SDUW�E RI 
FRPSUHVVLYH VWUHQJWK WHVWLQJ IRU LQ SODFH FRQFUHWH WKDW LV FRQVLGHUHG SRWHQWLDOO\ GHILFLHQW� 
WKH UHSRUW VWDWHV WKDW VWUHQJWK ZLOO EH PHDVXUHG RQ DW OHDVW WKUHH UHSUHVHQWDWLYH FRUH 
VDPSOHV� WDNHQ IURP D ORFDWLRQ DSSURYHG E\ WKH &RQWUDFWLQJ 2IILFHU� DQG WHVWHG LQ 

��
 



             
                 

                 
            

       

   
             

            

     

 
  

  
    

 
 

              
              

           
             
             

              
               

               
          

             
            

           
               

  

   
              
           

           
   

     
            

          
             

           
            

             


 

DFFRUGDQFH ZLWK WKH $670 PHWKRG &���&��0� 7KH FRQFUHWH LQ WKH DUHD UHSUHVHQWHG E\ 
WKH FRUHV ZLOO EH FRQVLGHUHG VDWLVIDFWRU\ LI WKH DYHUDJH VWUHQJWK RI WKH FRUHV LV HTXDO WR DW 
OHDVW �� SHUFHQW RI WKH VSHFLILHG VWUHQJWK UHTXLUHPHQW DQG LI QR VLQJOH YDOXH LV OHVV WKDQ �� 
SHUFHQW RI WKH VSHFLILHG VWUHQJWK UHTXLUHPHQW� :K\ GLIIHUHQW VSHFLILFDWLRQV DUH EHLQJ XVHG 
IRU FXUHG F\OLQGHUV YHUVXV LQ�SODFH FRQFUHWH FRUHV" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH WHVWV UHTXLUHPHQWV ZLOO EH FKDQJHG LQ VHFWLRQ D� WR VWDWH WKDW FRPSUHVVLYH 
VWUHQJWK WHVWV VKRXOG QRW EH OHVV WKDQ ��� RI VSHFLILHG VWUHQJWK ����SVL�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� ± $JJUHJDWHV� ����� $JJUHJDWH 4XDOLW\ �S� ���� 6XEVHFWLRQ ����� 
SURYLGHV VSHFLILFDWLRQV IRU WKH DJJUHJDWH GHOLYHUHG WR WKH PL[HU� ,W FRQWDLQV D 7DEOH WKDW 
OLVWV DFFHSWDEOH YDOXHV IRU VSHFLILF JUDYLW\� DEVRUSWLRQ� GXUDELOLW\ IDFWRU� RUJDQLF LPSXULWLHV� 
/�$� DEUDVLRQ ORVV� SHWURJUDSKLF H[DPLQDWLRQ� DQG FRDO DQG OLJQLWH RI VSHFLILF JUDYLW\ OHVV 
WKDQ ����� 5HJDUGLQJ SHWURJUDSKLF H[DPLQDWLRQ� WKH IRRWQRWH WR WKH 7DEOH VWDWHV WKDW FKHUW 
FRQWHQW RI FRDUVH DJJUHJDWH VKDOO QRW H[FHHG ��� SHUFHQW� LQFOXGLQJ FKHUW RI DQ\ VSHFLILF 
JUDYLW\� DQG ��� SHUFHQW IRU FRQFUHWH ZLWKLQ � IHHW RI DOO ILQLVKHG VXUIDFHV H[SRVHG WR 
ZHDWKHULQJ� 5HVHDUFK VKRZV WKDW LW LV QRW RQO\ WKH FRQFUHWH FRQWDLQLQJ FKHUW EXW DOVR WKH 
FRQFUHWH FRQWDLQLQJ VKDOH SDUWLFOHV DQG DUJLOODFHRXV OLPHVWRQH� ZLWK DUJLOODFHRXV PDWHULDO 
HYHQO\ GLVWULEXWHG WKURXJKRXW WKH URFN� WKDW LV VXVFHSWLEOH WR IUHH]H�WKDZ GDPDJH LQ WKH 
IRUP RI SRSRXWV� SLWWLQJ� DQG '�FUDFNLQJ� 3HWURJUDSKLF H[DPLQDWLRQ VKRXOG DOVR ORRN RXW 
IRU VXFK GHOHWHULRXV PDWHULDOV� $GGLWLRQDOO\� DONDOL UHDFWLYLW\ DQG LQVROXEOH UHVLGXH WHVW� 
ZKLFK DUH PHQWLRQHG LQ WKH ODWHU VHFWLRQV RQ FRQFUHWH TXDOLW\ FRQWURO� DUH QRW LQFOXGHG LQ 
WKH 7DEOH� 

��� (YDOXDWLRQ &RQFXUUHG 
$ONDOL 5HDFWLYLW\ DQG ,QVROXEOH 5HVLGXH ZLOO EH DGGHG WR WKH WDEOH� LQ UHJDUG WR 
OLPLWV RQ 6KDOH DQG DUJLOODFHRXV PDWHULDO� GRHV WKH UHYLHZHU UHFRPPHQG UHO\LQJ 
RQ SHWURJUDSKLF H[DPLQDWLRQ WR GHWHUPLQH WKH FRQWHQW RI WKHVH PDWHULDOV" :KDW 
OLPLWV DUH UHFRPPHQGHG" 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,Q VROXEOH UHVLGXH WHVW VKRXOG WDNH FDUH RI WKH DUJLOODFHRXV OLPHVWRQH� 7KH 
LQVROXEOH UHVLGXH FRQWHQW VKRXOG QRU H[FHHG ��� �SUHIHUDEO\ PXFK OHVV�� 
6KDOH SDUWLFOHV DUH SDUWLFXODUO\ VXEMHFW WR )�7 GDPDJH LQ WKH IRUP RI SRSRXWV 
DQG SLWWLQJ� $670 VSHFLILFDWLRQV IRU GHOHWHULRXV PDWHULDOV FDQ EH XVHG IRU 
WKH OLPLWV� 0\ UHFRPPHQGDWLRQ LV WKDW WKH WRWDO SHUFHQWDJH RI FKHUW� VKDOH 
SDUWLFOHV� FOD\ OXPSV� DQG IULDEOH SDUWLFOHV VKRXOG EH OHVV WKDQ �� E\ ZHLJKW� 

��
 



 
  

  
    

 
 

              
              

             
           

                  
                  

   
           

     

 
  

  
    

 
 

              
            

               
                  

          
          

             
             

           
             

           
              

    

   
            

     

 
  

  
    

 
 

                
              
           

                
               


 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� ��� 7HVWLQJ DQG ,QVSHFWLRQ IRU &RQWUDFWRU 4XDOLW\ &RQWURO �S� ���� 
VXEVHFWLRQ ������� ± 4XDOLW\ RI $JJUHJDWHV �S� ���� 7KLV VXEVHFWLRQ FRQWDLQV D 7DEOH ZKLFK 
OLVWV WKH IUHTXHQF\ RI DJJUHJDWH WHVWLQJ SURJUDP �� PRQWKV� � PRQWKV� �� PRQWKV� 
UHJDUGLQJ YDULRXV SURSHUWLHV� 7KLV 7DEOH LQFOXGHV DONDOL DJJUHJDWH UHDFWLYLW\ DQG PDWHULDO 
ILQHU WKDQ ��� VLHYH LQ DGGLWLRQ WR WKH SURSHUWLHV OLVWHG LQ WKH 7DEOH RQ SDJH �� �UHIHUUHG WR 
LQ FRPPHQW � DERYH�� ,W ZLOO EH EHWWHU LI WKH VDPH WHVWV DUH OLVWHG LQ WKHVH WZR 7DEOHV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KHVH WDEOHV ZLOO EH DGMXVWHG WR OLVW DOO WHVWV LQ ERWK� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ������� ± $JJUHJDWH 4XDOLW\ �IRU VHHSDJH EDUULHU FRQFUHWH� �S� 
���� 6XEVHFWLRQ ������� FRQWDLQV D 7DEOH OLVWV UHTXLUHPHQWV IRU WKH VHHSDJH EDUULHU 
DJJUHJDWH� ERWK ILQH DQG FRDUVH� 7KH 7DEOH OLVWV �� GLIIHUHQW SURSHUWLHV PDQ\ RI ZKLFK DUH 
QRW LQFOXGHG LQ WKH WZR 7DEOHV UHIHUUHG WR LQ FRPPHQWV � DQG �� VXFK DV FOD\ OXPSV DQG 
IULDEOH SDUWLFOHV� ILQHQHVV PRGXOXV� IODW DQG HORQJDWHG SDUWLFOHV� DUJLOODFHRXV PDWHULDO� 
VWUDLQHG TXDUW]� FKHUW ZLWK FKDOFHGRQ\� GRORPLWH LQVROXEOH UHVLGXH� &D2�0J2 UDWLR� 
PD[LPXP WRWDO GHOHWHULRXV PDWHULDOV� , UHFRJQL]H WKDW WKH VHHSDJH EDUULHU LV WKH PRVW 
LPSRUWDQW FRPSRQHQW RI WKLV FRQWUDFW� ZLOO XVH SR]]RODQV� DQG ZLOO UHTXLUH WKH PRVW 
ULJRURXV WHVWLQJ SURWRFRO IRU HOLPLQDWLQJ SRRU TXDOLW\ DJJUHJDWH� DQG WKH DVVRFLDWHG 
SUREOHPV� EXW VRPH RI WKH UHTXLUHPHQWV OLVWHG IRU VHHSDJH EDUULHU DJJUHJDWH� H�J�� FOD\ 
OXPSV DQG IULDEOH SDUWLFOHV� IODW DQG HORQJDWHG SDUWLFOHV� DUJLOODFHRXV PDWHULDO� LQVROXEOH 
UHVLGXH� DUH HTXDOO\ YDOLG IRU DJJUHJDWH XVHG IRU VWUXFWXUDO FRQFUHWH DQG VKRXOG EH LQFOXGHG 
LQ WKH FRUUHVSRQGLQJ UHTXLUHPHQWV� 

��� (YDOXDWLRQ &RQFXUUHG 
$JUHHG� 7KHVH OLPLWV ZLOO DOVR EH SODFHG RQ WKH VWUXFWXUDO FRQFUHWH PDWHULDOV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± &RQFUHWH 3ODFHPHQW �S� ���� 7KH ILUVW VHQWHQFH RI WKLV 
VXEVHFWLRQ VWDWHV� �&RQFUHWH VKDOO EH FRQWLQXRXVO\ SODFHG LQ D PDQQHU WKDW ZLOO QRW FDXVH 
VHJUHJDWLRQ RU KRQH\FRPELQJ RI FRQFUHWH DJJUHJDWHV QRU GLVORGJH WKH H[FDYDWLRQ VLGHZDOOV 
LQWR WKH ZDOO HOHPHQW H[FDYDWLRQ �� , GR QRW XQGHUVWDQG WKH VHFRQG SDUW RI WKH VHQWHQFH 
VWDUWLQJ ZLWK WKH ZRUG �QRU�� $OVR� KRZ ZLOO WKH KRQH\FRPELQJ� LI LW RFFXUV� EH GHWHFWHG" 

��
 



                 
             

            
             

            
           

              
                

         

   
           

            
          
             

            
 

     
         

              
         

 
  

  
    

 
 

                  
                

             
          

         

   
              

            
          

            
     

     
            

           
          

            
              

          


 

7KH UHSRUW VWDWHV WKDW D ERUHKROH FDPHUD ZLOO EH XVHG WR H[DPLQH WKH KROHV GULOOHG LQWR WKH 
DOUHDG\ FRQVWUXFWHG VHFWLRQV RI WKH VHHSDJH EDUULHU EXW WKH FDPHUD ZLOO PLVV WKH 
KRQH\FRPELQJ RFFXUULQJ EHWZHHQ WKH KROHV� :LOO DQ\ RWKHU PHDQV WR GHWHFW KRQH\FRPELQJ 
EH XVHG" $FFXUDWH GHWHFWLRQ RI KRQH\FRPEHG DUHDV ZLOO EH LPSRUWDQW EHFDXVH VXFK DUHDV 
ZLOO QHHG WR EH UHSDLUHG� 6XEVHFWLRQ ������� �5HSDLU RI 8QDFFHSWDEOH &RQFUHWH� VWDWHV� 
�8QDFFHSWDEOH ]RQHV RI FRQFUHWH VXFK DV KRQH\FRPEHG� VHJUHJDWHG� RU XQFHPHQWHG ]RQHV� 
YRLGV� FROG MRLQWV IRXQG ZLWKLQ WKH FRUH ERULQJ VKDOO LPPHGLDWHO\ EH UHSDLUHG RU UHPRYHG 
DQG UHSODFHG E\ DSSURSULDWH PHDQV�� $JDLQ� , DP QRW VXUH KRZ WKH ODWHUDO H[WHQW RI VXFK 
]RQHV ZLOO EH GHWHUPLQHG IRU UHSDLU RU UHSODFHPHQW SXUSRVHV� 

��� (YDOXDWLRQ &RQFXUUHG 
+RQH\FRPELQJ DQG VHJUHJDWLRQ ZLOO EH GHWHFWHG LQ FRUH VDPSOHV DQG SRWHQWLDOO\ 
LQ GRZQ�KROH FDPHUD LPDJHV� $OVR� LI GLUHFWHG E\ WKH &RQWUDFWLQJ 2IILFHU� WKH 
&RQWUDFWRU ZLOO SHUIRUP K\GUDXOLF SUHVVXUH WHVWLQJ� ZKLFK ZLOO DOHUW WKH 
JRYHUQPHQW WR DQ\ SRWHQWLDO RSHQLQJV RU GHIHFWV LQ WKH ZDOO� ,I VHJUHJDWLRQ LV 
GHWHFWHG� DGGLWLRQDO ERULQJV ZLOO EH GLUHFWHG XQWLO WKH H[WHQW RI VHJUHJDWLRQ LQ 
GHWHUPLQHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,I VHJUHJDWLRQ DQG KRQH\FRPELQJ DUH GHWHFWHG� K\GUDXOLF SUHVVXUH WHVWLQJ 
EHIRUH DQG DIWHU UHSODFHPHQW RI GHIHFWLYH DUHDV� LQ P\ RSLQLRQ� ZLOO EH D YHU\ 
DSSURSULDWH ZD\ WR DVFHUWDLQ LI WKH SUREOHP LV UHVROYHG� 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ������� ± 4XDOLW\ RI $JJUHJDWHV �S� ���� 7KHUH LV D 7DEOH LQ WKLV 
VXEVHFWLRQ WKDW GRHV QRW LQFOXGH VRPH RI WKH SURSHUWLHV OLVWHG LQ WKH 7DEOH LQ 6HFWLRQ ������� 
�S� ���� VXFK DV ILQHQHVV PRGXOXV� DUJLOODFHRXV PDWHULDO� VWUDLQHG TXDUW]� FKHUW� FKHUW ZLWK 
FKDOFHGRQ\� GRORPLWH� LQVROXEOH UHVLGXH� &D2�0J2 UDWLR� DQG WRWDO GHOHWHULRXV PDWHULDOV� 
:LOO WKHVH SURSHUWLHV QRW EH HYDOXDWHG RQ URXWLQH EDVLV" 

��� (YDOXDWLRQ &RQFXUUHG 
,W LV H[SHFWHG WKDW WKH TXDOLWLHV VXFK DV ILQHQHVV PRGXOXV FDQ EH YHULILHG WKURXJK 
WKH VLHYH DQDO\VLV WR GHWHUPLQH PDWHULDO ILQHU WKDQ ��XP DQG YDULRXV PLQHUDO 
FRQWHQWV ZLOO EH GHWHUPLQHG WKURXJK SHWURJUDSKLF DQDO\VLV� 7KH LQVROXEOH UHVLGXH 
ZLOO JHQHUDOO\ QRW FKDQJH VLJQLILFDQOW\ DV ORQJ DV WKH FRQWUDFWRU LV REWDLQLQJ 
PDWHULDOV IURP WKH VDPH IRUPDWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
0\ H[SHULHQFH ZLWK OLPHVWRQH TXDUULHV VKRZV WKDW WKH QDWXUH RI PDWHULDO FDQ 
FKDQJH VLJQLILFDQWO\ IURP RQH OHGJH WR DQRWKHU OHGJH ZLWKLQ WKH VDPH 
IRUPDWLRQ� +RZHYHU� LI WKH &RQWUDFWRU FDQ GHPRQVWUDWH WKDW WKH IRUPDWLRQ 
IURP ZKLFK WKH DJJUHJDWH LV REWDLQHG LV XQLIRUP LQ QDWXUH� WKH DVVXPSWLRQ 
WKDW LQVROXEOH UHVLGXH ZLOO QRW FKDQJH ZLOO KDYH D YDOLG EDVLV �WKLV FDQ EH 
DFFRPSOLVKHG E\ WHVWLQJ VDPSOHV IURP GLIIHUHQW OHYHOV ZLWKLQ WKH IRUPDWLRQ�� 

�� 



 
  

  
    

 
 

            
            

              
              

             
                

               
                 

            
 

   
               

             
             

             
            

              
            

          
              

            
            
             

              
     

     

 
  

  
    

 
 

               
            
         

             
            

              
           

             
              
  


 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQV ���� �(PEDQNPHQWV� DQG ���� �%DFNILOOLQJ� �S����� 7KH 
VSHFLILFDWLRQV IRU HPEDQNPHQWV UHTXLUH HPEDQNPHQW PDWHULDO WR EH FRPSDFWHG WR DW OHDVW 
�� SHUFHQW RI ODERUDWRU\ PD[LPXP GU\ GHQVLW\ DV GHWHUPLQHG E\ $670 PHWKRG '��� EXW 
FRPSDFWLRQ ZDWHU FRQWHQW LV QRW VSHFLILHG� 2Q WKH RWKHU KDQG� VSHFLILFDWLRQV IRU WKH EDFNILOO 
UHTXLUH WKH PDWHULDO WR EH FRPSDFWHG LQ DFFRUGDQFH ZLWK 2'27 VWDQGDUG VSHFV� L�H� 
FRPSDFW WR DW OHDVW �� SHUFHQW RI ODERUDWRU\ PD[LPXP GU\ GHQVLW\ DW �� EHORZ WR �� 
DERYH WKH RSWLPXP PRLVWXUH FRQWHQW DV GHWHUPLQHG E\ $670 PHWKRG '���� ,W LV QRW FOHDU 
WR PH ZK\ PRLVWXUH FRQWHQW LV VSHFLILHG LQ FDVH RI EDFNILOO EXW QRW WKH HPEDQNPHQW� ,Q P\ 
RSLQLRQ� ERWK GHQVLW\ DQG PRLVWXUH FRQWHQW VKRXOG EH VSHFLILHG IRU DOO FRPSDFWLRQ 
RSHUDWLRQV� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH LQWHQW RI SDUDJUDSK ���� %DFNILOOLQJ LV WR FRYHU DQ\ EDFNILOO RI VRLOV LQ DUHDV 
RQ VLWH ZKLFK LQYROYH ILQH JUDLQHG VRLOV� IRU H[DPSOH� ILQH JUDLQHG �UHVLGXDO� VRLOV 
H[LVW LQ WKH OHIW DEXWPHQW ZKHUH XWLOLW\ DQG RWKHU ZRUN ZLOO EH FRPSOHWHG� 
(PEDQNPHQWV �SDUD� ����� RQ WKH RWKHU KDQG� ZLOO FRQVLVW RI RQO\ UDQGRP ILOO 
�JUDQXODU VRLOV� REWDLQHG IURP WKH RQVLWH ERUURZ DUHD� /DERUDWRU\ WHVWLQJ RI VRLO 
VDPSOHV IURP WZR ERULQJV FRPSOHWHG LQ WKH ERUURZ DUHD VKRZ ��� DQG ���� ILQHV 
�QRQ�SODVWLF� IRU VRLO FODVVLILFDWLRQV RI *3�*0 DQG 63� UHVSHFWLYHO\� 'XH WR WKH 
JUDQXODU IUHH�GUDLQLQJ QDWXUH RI WKH ERUURZ VRLOV �DQG HPEDQNPHQW VKHOO 
PDWHULDOV� WR EH XVHG IRU ILOO IRU WKH ZRUN SODWIRUP� DQ DFFHSWDEOH PRLVWXUH FRQWHQW 
UDQJH ZDV QRW GHHPHG QHFHVVDU\� +RZHYHU� LQ UHVSRQVH WR WKLV DQG LQ�KRXVH 
UHYLHZ FRPPHQWV WKH UHTXLUHPHQW IRU LQ�SODFH GHQVLW\ RI UDQGRP ILOO ZLOO EH 
UHYLVHG WR WKH IROORZLQJ� FRPSDFW WR DW OHDVW �� SHUFHQW RI ODERUDWRU\ PD[LPXP 
GU\ GHQVLW\ DQG ZLWKLQ SOXV RU PLQXV � SHUFHQW RI WKH RSWLPXP PRLVWXUH FRQWHQW 
DV GHWHUPLQHG E\ $670 '���� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± $EXWPHQW 5RFN �S� ��� 7KLV VHFWLRQ VWDWHV� �2I 
SDUWLFXODU UHOHYDQFH WR 6HHSDJH %DUULHU FRQVWUXFWLRQ� WKH OLPHVWRQH XQLWV LQ WKH OHIW 
DEXWPHQW FRQWDLQ SHUVLVWHQW DQG VROXWLRQHG GLVFRQWLQXLWLHV ZKLFK KDYH KLVWRULFDOO\ 
GLVFKDUJHG VHYHUDO KXQGUHG JDOORQV SHU PLQXWH ZKHQ D %ROLYDU SRRO LV UHWDLQHG� DQG 
XQFRQILQHG FRPSUHVVLYH VWUHQJWK UDQJLQJ IURP ����� WR RYHU ������ SRXQGV SHU VTXDUH 
LQFK�� , KDYH WZR TXHVWLRQV UHJDUGLQJ WKLV VWDWHPHQW� �L� ZLOO WKH LQIRUPDWLRQ DERXW WKH 
RULHQWDWLRQV DQG RWKHU FKDUDFWHULVWLFV RI WKHVH GLVFRQWLQXLWLHV� SDUWLFXODUO\ WKH DSHUWXUHV� EH 
DYDLODEOH WR WKH FRQWUDFWRU� DQG �LL� ZLOO WKHVH GLVFRQWLQXLWLHV EH JURXWHG EHIRUH VHHSDJH 
EDUULHU FRQVWUXFWLRQ RU ZLOO WKH VHHSDJH EDUULHU EH WKH RQO\ SURWHFWLRQ DJDLQVW ZDWHU IORZ 
WKURXJK WKHP" 

�� 






   
              

            
             

           
              

                
     

     

 
  

  
    

 
 

                 
                

              
        

     
            

         
             

          
         

               
              

               
           

             
            
              
             

           
             

            
            

            
           

              
         

             
           

            
               

          


 

��� (YDOXDWLRQ &RQFXUUHG 
7KH RULHQWDWLRQ DQG VSDFLQJ RI WKH MRLQWV DQG EHGGLQJ SODQHV� DV ZHOO DV WKH 
FRQGLWLRQV RI WKHVH IHDWXUHV �FOD\ ILOOLQJ� VPRRWKQHVV� DSHUWXUH� HWF� LQ WKH EHGURFN 
DUH FXUUHQWO\ DYDLOEOH LQ WKH ''5 DQG ZLOO EH SURYLGHG WR SURVSHFWLYH FRQWUDFWRUV 
LQ WKH *HRWHFKQLFDO %DVHOLQH 5HSRUW� 7KHVH GLVFRQWLQXLWLHV ZLOO QRW EH JURXWHG 
SULRU WR FRQVWUXFWLRQ RI WKH VHHSDJH EDUULHU� 7KLV GHFLVLRQ ZDV PDGH GXH WR WKH 
VL]H RI WKH GHIHFWV DQG VROXWLRQ IHDWXUHV LQ WKH URFN DQG EDVHG RQ WKH IDFW WKDW 
%ROLYDU LV D GU\ GDP� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± 4XDOLW\ �S� ���� )RU WKH WHVW VHFWLRQ RI WKH VHHSDJH 
EDUULHU� DQG IRU WKH HQWLUH OHQJWK DQG GHSWK RI WKH EDUULHU� WKH LQ�VLWX SHUPHDELOLW\ QHHGV WR 
EH �[��A�� FP�VHF� +RZ ZLOO LW EH HQVXUHG WKDW WKH LQ�VLWX SHUPHDELOLW\ PHDVXUHG IURP 
ERUHKROHV LV UHSUHVHQWDWLYH RI WKH HQWLUH VHHSDJH EDUULHU" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH WUXH FKHFN RI WKH HIIHFWLYHQHVV �HIIHFWLYH SHUPHDELOLW\� RI WKH EDUULHU LQ 
UHGXFLQJ K\GUDXOLF KHDGV LV WKURXJK PRQLWRULQJ SLH]RPHWHUV XSVWUHDP DQG 
GRZQVWUHDP RI WKH EDUULHU GXULQJ KLJK ZDWHU HYHQWV DQG FRPSDULQJ WR WKH VHHSDJH 
PRGHOLQJ UHVXOWV SHUIRUPHG GXULQJ WKH GHVLJQ SKDVH �UHIHUHQFH %ROLYDU 'DP 
0DMRU 5HKDELOLWDWLRQ 5HSRUW DQG %ROLYDU 'DP 'HVLJQ 'RFXPHQWDWLRQ 5HSRUW�� 
%ROLYDU 'DP LV RSHUDWHG DV D GU\ GDP DQG WKHUHIRUH GRHV QRW QRUPDOO\ PDLQWDLQ D 
SRRO� 7KHUHIRUH� D VLJQLILFDQW SRRO QHHGHG WR WUXO\ WHVW WKH EDUULHU V HIIHFWLYHQHVV LV 
QRW ZLWKLQ WKH FRQWURO RI WKH GHVLJQHU� 7KH QH[W EHVW RSWLRQ WR YHULI\ WKH EDUULHU 
SHUPHDELOLW\ LV WR SHUIRUP SHUPHDELOLW\ WHVWV LQ WKH FRQVWUXFWHG EDUULHU� 2EYLRXVO\ 
ZH FDQQRW GULOO KROHV HYHU\ RWKHU IRRW DORQJ WKH EDUULHU DOLJQPHQW IRU YHULILFDWLRQ� 
+RZHYHU� YHULILFDWLRQ KROHV ZLOO EH GULOOHG DW QXPHURXV ORFDWLRQV DORQJ WKH EDUULHU 
DOLJQPHQW �QRW WR H[FHHG �� /) VSDFLQJ LQ GHPRQVWUDWLRQ UHDFK DQG ��� /) IRU 
UHPDLQGHU RI EDUULHU� DQG WKHVH KROH ORFDWLRQV ZLOO EH VHOHFWHG E\ WKH &RQWUDFWLQJ 
2IILFHU� ,Q DGGLWLRQ� WKH VSHFLILFDWLRQV KDV EHHQ UHYLVHG WR LQFOXGH DQJOHG 
YHULILFDWLRQ KROHV DV ZHOO� $OVR� GDLO\ �EXON VDPSOHV VKDOO EH WDNHQ IURP ZLWKLQ 
WKH WUHQFK ORFDWLRQ VRRQ DIWHU SODFHPHQW� RU RWKHUZLVH DSSURSULDWH IRU WKH PHWKRG 
DV GHVFULEHG LQ WKH 6HHSDJH %DUULHU &RQVWUXFWLRQ 3ODQ� DQG XVHG IRU TXDOLW\ 
FRQWURO WHVWLQJ� DQG �DGGLWLRQDO VDPSOHV RI EDFNILOO PDWHULDO VKDOO EH WDNHQ DQG 
VXEPLWWHG IRU *RYHUQPHQW TXDOLW\ DVVXUDQFH WHVWLQJ DV GLUHFWHG E\ WKH &RQWUDFWLQJ 
2IILFHU�� 7KLV LV FRQVLGHUHG D VXLWDEOH YHULILFDWLRQ SURFHVV DQG LV D VLPLODU WR WKH 
DSSURDFK IRU FRQILUPLQJ SURSHU HPEDQNPHQW FRQVWUXFWLRQ E\ SHUIRUPLQJ LQ�SODFH 
GHQVLW\ FKHFN WHVWV DW YDULRXV ORFDWLRQV LQ DQ HPEDQNPHQW DIWHU HDFK OLIW LV 
FRPSOHWHG� 7KH VSHFLILFDWLRQV VWDWH WKDW VKRXOG YHULILFDWLRQ WHVWLQJ UHYHDO D IDLOXUH 
WR PHHW WKH DFFHSWDQFH UHTXLUHPHQWV �WKH VHFWLRQ RI WKH 6HHSDJH %DUULHU EHWZHHQ 
WKH ORFDWLRQV RI WKH WZR QHDUHVW SDVVLQJ WHVWV VKDOO EH UHPRYHG DQG UHSODFHG DW QR 
DGGLWLRQDO H[SHQVH WR WKH *RYHUQPHQW����� EXW �WKH &RQWUDFWRU PD\ SHUIRUP 

�� 



	

             
              

  

     
  

 
  

  
    

 
 

                
               

                   
            

     
                 
           
             

                
                

              
         

     
  

 
  

  
    

 
 

              
               

               
             

                
             

                 
                

     
               

          
            

             
            

          


 

DGGLWLRQDO GULOOLQJ DQG WHVWLQJ DV VSHFLILHG KHUHLQ DW QR DGGLWLRQDO FRVW WR WKH 
*RYHUQPHQW WR UHGXFH WKH H[WHQW RI VHJPHQW WR EH UHSODFHG� ZKHQ DSSURYHG E\ WKH 
&RQWUDFWLQJ 2IILFHU�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
7KDQN \RX�
 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± :DWHU �S� �� ���� 7KLV VHFWLRQ VXJJHVWV 6DQG\ &UHHN 
DQG H[LVWLQJ UHOLHI ZHOOV DV WKH WZR SRVVLEOH ORFDWLRQV IRU VHHSDJH EDUULHU EDFNILOO PL[� ,I 
ZDWHU IURP UHOLHI ZHOOV LV XVHG� FDXWLRQ ZLOO KDYH WR EH H[HUFLVHG WKDW LW LV QRW SXPSHG RXW DW 
D UDWH IDVWHU WKDQ WKH LQIORZ WR SUHYHQW WKH SRWHQWLDO IRU SLSLQJ� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
(LJKW RI WKHVH ZHOOV �:���� ��� ��� ��$� ��� ��� ��� DQG ��� ZHUH SXPS WHVWHG LQ 
���� GXULQJ UHKDELOLWDWLRQ ZRUN DQG VKRZHG RQO\ ��� IHHW DYHUDJH GUDZGRZQ 
ZKLOH SXPSLQJ DW ���� *30� 'UDZGRZQ DW ���� *30 UDQJHG IURP D PLQLPXP 
RI ���� IW �:���� WR PD[LPXP RI ���� IW �:����� 7KH GHSWK WR WKH ZDWHU VXUIDFH 
IURP WRS RI ULVHU LQ UHOLHI ZHOO :��� LV W\SLFDOO\ DURXQG � IHHW IRU ODNH HOHYDWLRQV 
FRUUHVSRQGLQJ WR ������� IHHW� 7KH WRWDO GHSWK RI :��� LV �� IHHW ZKLFK OHDYHV 
PRUH WKDQ DGHTXDWH EXIIHU IRU GUDZGRZQ IURP SXPSLQJ HIIRUWV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KDQN \RX� 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ��� ± 6HHSDJH %DUULHU 0HDVXUHPHQWV �S� ���� 7KLV VHFWLRQ 
VWDWHV WKDW WKH FRQWUDFWRU ZLOO LGHQWLI\ WKH HTXLSPHQW �VXLWDEOH WR PHDVXUH WKH GHSWK RI WKH 
VHHSDJH EDUULHU DW LQWHUYDOV QR ORQJHU WKDQ �� IHHW�� ,V ��� IHHW� WKH ODWHUDO VSDFLQJ 
EHWZHHQ WKHVH PHDVXUHPHQWV RU WKH YHUWLFDO LQWHUYDOV DW D JLYHQ ORFDWLRQ" 7KH VXEVHFWLRQ 
DOVR VWDWHV WKDW WKH VHHSDJH EDUULHU ZLGWK VKDOO EH GHWHUPLQHG HYHU\ �� IHHW DORQJ WKH WUHQFK 
FHQWHUOLQH DQG DW ORFDWLRQV GLUHFWHG E\ WKH &RQWUDFWLQJ 2IILFHU� 7KH PHDVXUHPHQWV ZLOO EH 
WDNHQ LQ �� IRRW YHUWLFDO LQFUHPHQWV IRU WKH HQWLUH WUHQFK GHSWK� )URP WKH DERYH� , DP QRW 
VXUH LI WKH GHSWK DQG ZLGWK PHDVXUHPHQWV ZLOO EH WDNHQ DW WKH VDPH ORFDWLRQV RU QRW� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
)RU FODULW\� WKH ILUVW VHQWHQFH RI SDUDJUDSK ����� ZLOO EH UHYLVHG WR VWDWH WKDW WKH 
IROORZLQJ� �7KH &RQWUDFWRU VKDOO LGHQWLI\ LQ WKH 6HHSDJH %DUULHU &RQVWUXFWLRQ 
3ODQ SURFHGXUHV DQG HTXLSPHQW VXLWDEOH WR PHDVXUH WKH GHSWK RI WKH 6HHSDJH 
%DUULHU DW LQWHUYDOV QR ORQJHU WKDQ �� IHHW PHDVXUHG KRUL]RQWDOO\ DORQJ WKH EDUULHU 
DOLJQPHQW�� 7KH GHSWK DQG ZLGWK PHDVXUHPHQWV ZLOO EH WDNHQ DW WKH VDPH 
ORFDWLRQV ZLWK PRUH GHSWK PHDVXUHPHQWV WDNHQ WKDQ ZLGWK PHDVXUHPHQWV� )RU 

�� 



               
               
        

     

 
  

  
    

 
 

              
            

              
                

  

     
             

               
             

             
              
             

           
         
          
         
          

  

     
     

 
  

  
    

 
 

               
              

            
               

             

     
               

              
              
            


 

H[DPSOH� D GHSWK DQG ZLGWK PHDVXUHPHQW ZLOO EH WDNHQ DW OHDVW HYHU\ �� IHHW� EXW 
GHSWK PHDVXUHPHQWV ZLOO DOVR EH WDNHQ DW OHDVW HYHU\ �� IHHW ZLWKLQ WKDW �� IRRW 
UHDFK� 7KH WH[W ZLOO EH UHYLVHG WR FODULI\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± 9HUWLFDOLW\ �S� ���� 7KH VXEVHFWLRQ VWDWHV� �7KH 
FRQWUDFWRU VKDOO HQVXUH WKDW WKH VHHSDJH EDUULHU LV FRQVWUXFWHG YHUWLFDOO\�� ,V WKLV 
UHTXLUHPHQW WR EH PHW E\ KDYLQJ D YHUWLFDO ERUHKROH GULOOHG IURP EDUULHU FHQWHUOLQH IDOO 
ZLWKLQ WKH PLGGOH�WKLUG RI WKH EDVH ZLGWK" ,Q RWKHU ZRUGV� ZKDW ZLOO EH WKH WROHUDQFH OLPLWV 
IRU YHUWLFDOLW\" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
$ EDUULHU YHUWLFDOLW\ WROHUDQFH ZDV QRW GLUHFWO\ VWDWHG LQ WKH VSHFLILFDWLRQV DV WKH 
YHUWLFDOLW\ RI WKH EDUULHU LV QRW DV FULWLFDO DV WKH FRQWLQXLW\ RI WKH EDUULHU� 7KH 
EDUULHU VKDOO EH YHUWLFDO WR HQVXUH FRQWLQXLW\� EXW GHYLDWLRQV LQ YHUWLFDOLW\ DUH QRW 
SUREOHPDWLF DV ORQJ WKH DOLJQPHQW WUDQVLWLRQV IURP WKHVH GHYLDWLRQV LQ VXFK D ZD\ 
VR WKDW FRQWLQXLW\ �� IW� ZLGH IRU HQWLUH GHSWK DORQJ EDUULHU OHQJWK� LV PDLQWDLQHG� 
$V QRWHG LQ SDUDJUDSK ��� SDUW H�� WKH �VHHSDJH EDUULHU YHUWLFDOLW\ VKDOO EH 
GHPRQVWUDWHG WKURXJK FRUHV �E\ FRUH FRQWDLQLQJ EDFNILOO PDWHULDO RQO\� WDNHQ LQ 
DFFRUGDQFH ZLWK 6HFWLRQ �� �� �� 9(5,),&$7,21 '5,//,1* $1' 
7(67,1*�� 7KH VSHFLILFDWLRQV KDYH EHHQ UHYLVHG WR DOVR LQFOXGH DQJOHG 
YHULILFDWLRQ ERULQJV� 7KH UHTXLUHPHQW IRU DGHTXDWH FRPSOHWLRQ RI WKHVH 
YHULILFDWLRQ ERULQJV ZLOO LQGLUHFWO\ FRQWURO WKH QHFHVVDU\ YHUWLFDOLW\ WROHUDQFH RI 
WKH EDUULHU� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KDQN \RX IRU WKH H[SODQDWLRQ� 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± )LHOG 3HUPHDELOLW\ 7HVWLQJ �S� ��� 7KH VHFWLRQ VWDWHV 
WKDW �)LHOG SHUPHDELOLW\ WHVWLQJ LV WKH SURFHVV RI LQMHFWLQJ ZDWHU LQWR WKH VHHSDJH EDUULHU 
WKURXJK SUH�GULOOHG KROHV IRU GHWHUPLQLQJ WKH LQ�VLWX SHUPHDELOLW\ RI WKH VHHSDJH EDUULHU�� 
:KDW ZLOO EH WKH VSDFLQJ EHWZHHQ WKH KROHV XVHG IRU SHUPHDELOLW\ WHVWLQJ ���� IHHW"�" :LGH 
VSDFLQJ PD\ QRW \LHOG GDWD UHSUHVHQWDWLYH RI WKH EDUULHU VHFWLRQV EHWZHHQ WKH KROHV� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
$V GLVFXVVHG LQ SDUDJUDSK ���� WKH ��� IHHW LV D PD[LPXP VSDFLQJ DQG �GULOO KROHV 
PD\ EH DGGHG RU GHOHWHG DV UHTXLUHG E\ WKH &RQWUDFWRU 2IILFHU�� $OVR� D PD[LPXP 
VSDFLQJ RI �� IHHW LV UHTXLUHG IRU WKH GHPRQVWUDWLRQ VHFWLRQ UHDFK� ,Q DGGLWLRQ� SHU 
LQ�KRXVH UHYLHZ FRPPHQWV WKH VSHFLILFDWLRQ KDV EHHQ UHYLVHG WR LQFOXGH D QXPEHU 
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RI DQJOHG YHULILFDWLRQ ERULQJV� 7KLV LV GHHPHG DGHTXDWH FRYHUDJH DQG VSDFLQJ IRU 
EDUULHU YHULILFDWLRQ DQG OLPLWV H[FHVVLYH GULOOLQJ DQG SRWHQWLDO GDPDJH WR WKH 
FRPSOHWHG EDUULHU� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
$QJOHG ERULQJV LV D YHU\ JRRG LGHD�
 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ��� ± 6HTXHQFLQJ DQG 6FKHGXOLQJ �S� ��� 7KH VXEVHFWLRQ VWDWHV 
WKDW� �7KH ORFDWLRQ RI WKH YHULILFDWLRQ GULOO KROHV VKDOO EH GHWHUPLQHG E\ WKH &RQWUDFWLQJ 
2IILFHU� ZLWK D PD[LPXP VSDFLQJ RI DSSUR[LPDWHO\ ��� IHHW DORQJ WKH FHQWHUOLQH RI WKH 
VHHSDJH EDUULHU IURP 6WDWLRQ ����� WR LWV WHUPLQDWLRQ LQ WKH OHIW DEXWPHQW DQG D PD[LPXP 
VSDFLQJ RI �� IHHW ZLWKLQ WKH UHDFK RI WKH 'HPRQVWUDWLRQ 6HFWLRQ IURP 6WDWLRQ ����� WR 
������ $P , FRUUHFW LQ DVVXPLQJ WKDW WKH 'HPRQVWUDWLRQ 6HFWLRQ� ZLWK ���IRRW KROH VSDFLQJ� 
ZRXOG KDYH EHHQ WHVWHG SULRU WR FRQVWUXFWLRQ RI WKH UHPDLQLQJ EDUULHU" $OVR� ZLOO WKH 
YHULILFDWLRQ GULOO�KROH WHVWLQJ EH SHUIRUPHG FRQFXUUHQWO\ DV WKH VHHSDJH EDUULHU 
FRQVWUXFWLRQ SURJUHVVHV" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
<HV� WHVWHG DQG DSSURYHG � VHH WKLUG VHQWHQFH RI SDUDJUDSK ����� 4XDOLW\ RI 
6HFWLRQ �� �� �� IRU DGGLWLRQDO GLVFXVVLRQ� <HV� WKH YHULILFDWLRQ GULOO�KROH WHVWLQJ 
ZLOO EH SHUIRUPHG FRQFXUUHQWO\ DV WKH VHHSDJH EDUULHU FRQVWUXFWLRQ SURJUHVVHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ����� ± 6HOHFWLRQ RI 7HVW 6DPSOHV �S� ��� 7KH VDPSOLQJ 
SURFHGXUH VWDWHV WKDW ILYH VDPSOHV RI FRUH SHU ERULQJ ZLOO EH VHOHFWHG IRU XQFRQILQHG 
FRPSUHVVLYH VWUHQJWK� 2QH VDPSOH ZLOO EH WDNHQ IURP HDFK RI WKH IROORZLQJ GHSWK UDQJHV� 
����� IHHW �WRS ]RQH�� ����� IHHW �KLJK ]RQH�� DQG ����� IHHW �PLGGOH ]RQH�� EHWZHHQ �� DQG 
�� IHHW IURP WKH ERWWRP RI WKH VHHSDJH EDUULHU �ORZ ]RQH�� DQG ZLWKLQ �� IHHW RI WKH ERWWRP 
RI WKH VHHSDJH EDUULHU �ERWWRP ]RQH�� 7KH &RQWUDFWRU PD\ EH DGYLVHG WR WDNH VDPSOHV IURP 
GLIIHUHQW ORFDWLRQV ZLWKLQ WKHVH GHSWK LQWHUYDOV� IURP RQH KROH WR DQRWKHU� VR DV WR SURYLGH 
PRUH LQIRUPDWLRQ DERXW WKH KRPRJHQHLW\ RI WKH VHHSDJH EDUULHU� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH WH[W VWDWHV WKDW �LI WKH FRUH LQFOXGHV ]RQHV RI EDFNILOO RI YDU\LQJ TXDOLW\� 
VDPSOHV VKDOO EH WDNHQ IURP HDFK ]RQH� DQG �DGGLWLRQDO VDPSOHV PD\ EH UHTXLUHG 
E\ WKH &RQWUDFWLQJ 2IILFHU WR FDSWXUH YDULDELOLW\�� 7KH VHQWHQFH VWDWLQJ �WHVW 
VDPSOHV VKDOO EH WDNHQ IURP GHSWKV DV LQGLFDWHG DERYH���� ZLOO EH UHYLVHG WR �WHVW 
VDPSOHV VKDOO EH WDNHQ IURP ORFDWLRQV DV LQGLFDWHG DERYH�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



 
  

  
    

 
 

               
               

                  
               

     
               

              
              

              
              
   

     
               

             
             
      

     
             

             

     

 
  

  
  

 
 

             
            

          
            

           
            

            
                 

              
    

   
      

     


 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG �� �� �� Q�D Q�D6SHFV ������� 

6HFWLRQ �� �� ��� 6XEVHFWLRQ ��� ± )LHOG 3HUPHDELOLW\ 7HVWLQJ �S� ��� 7KLV VXEVHFWLRQ VWDWHV 
WKDW� �7KH ILHOG SHUPHDELOLW\ WHVW VKDOO EH SHUIRUPHG E\ ILOOLQJ WKH FRUH KROH ZLWK SRWDEOH 
ZDWHU� :DWHU VKDOO EH DGGHG WR D GURS SLSH WR IXOO\ VDWXUDWH WKH WHVW ]RQH�� +RZ ZLGH ZLOO 
EH WKH WHVW ]RQH DQG KRZ ZLOO LW EH FRQILUPHG WKDW LW LV IXOO\ VDWXUDWHG" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH WHVW ]RQH ZLOO EH WKH HQWLUH FRUH KROH DV GHILQHG E\ SDUDJUDSK ����� &RUH 
'ULOOLQJ ZKLFK VWDWHV WKH FRUH KROH VKDOO EH RI �UHTXLUHG GLDPHWHU RYHU WKH HQWLUH 
GHSWK �PLQXV WKH ERWWRP � IHHW� RI WKH FRQVWUXFWHG EDUULHU ZDOO�� $OVR� DV SHU 
SDUDJUDSK ������ �YLGHR UHFRUGLQJ VKDOO EH SHUIRUPHG LQ D FRUH KROH IXOO RI ZDWHU 
WKH VDPH GD\ DV WKH ILHOG SHUPHDELOLW\ WHVW LV SHUIRUPHG DQG DIWHU FRPSOHWLRQ RI 
FRUH KROH FOHDQLQJ�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
, XQGHUVWDQG WKDW WKH WHVW ]RQH ZLOO H[WHQG WR WKH HQWLUH GHSWK RI WKH FRUH 
KROH� +RZHYHU� P\ TXHVWLRQ SHUWDLQHG WR WKH ODWHUDO H[WHQW RI WKH WHVW ]RQH� 
,VQ
W LW WKH EDUULHU PDWHULDO VXUURXQGLQJ WKH FRUH KROH WKDW FRPSULVHV WKH WHVW 
]RQH DQG WKDW ZLOO EH VDWXUDWHG" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH VHQWHQFH VWDWLQJ �IXOO\ VDWXUDWLQJ WKH WHVW ]RQH� LV UHGXQGDQW DQG ZLOO EH 
GHOHWHG� 1RWH WKDW WKH VSHFV� VWDWH WKDW �SUH�VRDNLQJ RI WKH FRUHKROH LV DOORZHG�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D Q�D Q�D6SHFV ������� 

3URSRVDO� 6HFWLRQ ���� 3DUW % ± 6HHSDJH %DUULHU�4XDOLW\ &RQWURO DQG 9HULILFDWLRQ �7DE �%�� 
6XEVHFWLRQ ������ 7KLV VXEVHFWLRQ RI WKH SURSRVDO VWDWHV� �'HVFULEH WKH TXDOLW\ FRQWURO 
SURJUDP IRU SURYLQJ DQG GRFXPHQWLQJ WKDW WKH PLQLPXP GLPHQVLRQV� FRQWLQXLW\� 
KRPRJHQHLW\� DQG TXDOLW\ UHTXLUHPHQWV RI WKH VHHSDJH EDUULHU KDYH EHHQ DFKLHYHG�� 7KLV 
VWDWHPHQW GRHV QRW LQFOXGH VWUHQJWK DQG SHUPHDELOLW\ UHTXLUHPHQWV ZKLFK DUH LPSRUWDQW 
FRPSRQHQWV RI TXDOLW\ FRQWURO� $ KRPRJHQHRXV DQG FRQWLQXRXV EDUULHU RI WKH UHTXLUHG 
GLPHQVLRQ PD\ RU PD\ QRW PHHW WKH SHUPHDELOLW\ UHTXLUHPHQWV� 6LQFH PHDVXULQJ LQ�VLWX 
SHUPHDELOLW\ LQ D PDQQHU VR WKDW LW LV UHSUHVHQWDWLYH RI WKH HQWLUH OHQJWK DQG GHSWK RI WKH 
EDUULHU LV D YHU\ LPSRUWDQW DVSHFW RI WKH TXDOLW\ FRQWURO� , VXJJHVW LQFOXGLQJ �SHUPHDELOLW\
 
LQ WKH TXDOLW\ UHTXLUHPHQWV� 

��� (YDOXDWLRQ &RQFXUUHG 
:LOO UHYLVH DQG LQFOXGH DV UHTXHVWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

��
 



  
  

    
 

                 
            

            
            

   
            
                

           

     
           

     
  

  
 

 
 

               
                
              
               

              
            

                
   

     
            

              
            

           
  

     
          

           
            

            
           

            
          

            

     
             

          
            


 

������� *HRWHFKQLFDO 3ODQV DQG Q�D
 3ODQV� SDJH &*��� Q�D6SHFV 
7KH VHHSDJH EDUULHU LV UHTXLUHG WR EH LQVWDOOHG D PLQLPXP RI �� IHHW LQ GHSWK LQWR EHGURFN 
IURP VWDWLRQ �����% WR DSSUR[LPDWHO\ VWDWLRQ �����%� ,V WKH &RQWUDFWRU UHTXLUHG WR 
PRQLWRU VHHSDJH EDUULHU LQVWDOODWLRQ ZLWK D JHRWHFKQLFDO HQJLQHHU WR FRQILUP WKH EHGURFN 
HOHYDWLRQ DQG PRGLI\ WKH VHHSDJH EDUULHU LQVWDOODWLRQ GHSWK ZKHUH EHGURFN SURILOH YDULHV" 

��� (YDOXDWLRQ &RQFXUUHG 
7KH *RYHUQPHQW� DV ZHOO DV WKH &RQWUDFWRU� ZLOO KDYH FRQVWUXFWLRQ LQVSHFWRUV RQ� 
VLWH WR GHWHUPLQH ORFDWLRQ RI WRS RI VRXQG URFN DQG WKH ILQDO GHSWK RI WKH VHHSDJH 
EDUULHU LQ WKHVH ORFDWLRQV EDVHG RQ WKH WRS RI VRXQG URFN� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, FRQFXU DQG WKLV PD\ EH FORVHG ZLWK QR DGGLWLRQDO FRPPHQW� 

,(35 3ODQV� SDJH &*��� WR &RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 Q�D6SHFV &*���������� 

7KH VHHSDJH EDUULHU IURP VWDWLRQ �����% WR �����% LV WR EH LQVWDOOHG WR HOHYDWLRQ ������� 
7KH VRLO W\SHV VKRZQ RQ 6KHHWV %*��� WR %*��� LQGLFDWH D �)LQH WR FRDUVH JUDLQHG VLOW\ 
VDQG ZLWK LQWHUPLWWHQW JUDYHO ]RQHV �60�63��� :KDW DQDO\VLV KDV EHHQ XVHG WR FRQILUP WKH 
GHSWK RI WKH VHHSDJH EDUULHU LV VXIILFLHQW WR SUHYHQW VHHSDJH LVVXHV EHQHDWK WKLV OHYHO DQG 
DQ\ SRWHQWLDO SLSLQJ" +DV D IORZ QHW HYDOXDWLRQ EHHQ FRQGXFWHG" 6LQFH JUDYHO ]RQHV H[LVW 
ZKDW FRQVLGHUDWLRQ KDV EHHQ JLYHQ WR SRWHQWLDO KLJKO\ SHUPHDEOH ]RQHV EHQHDWK WKH 
SURSRVHG VHHSDJH EDUULHU DQG EHGURFN" :KDW LV WKH SRWHQWLDO ULVN DQG KRZ ZDV WKH HO� ��� 
HVWDEOLVKHG DV FRQWUROOLQJ" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
4XHVWLRQV UHJDUGLQJ WKH ODWHUDO H[WHQW DQG GHSWK RI WKH SURSRVHG VHHSDJH EDUULHU 
KDYH DOUHDG\ EHHQ DGGUHVVHG LQ D SULRU UHYLHZ �,(35� RI WKH %ROLYDU 'DP 'HVLJQ 
'RFXPHQWDWLRQ 5HSRUW ± VHH DWWDFKHG FRPPHQWV DQG UHVSRQVHV� 1RWH WKDW WKH ULVN 
DVVHVVPHQW UHIHUHQFHG LQ WKH FRPPHQWV LV VWLOO RQJRLQJ EXW QHDUO\ FRPSOHWLRQ� 
�$WWDFKPHQW� DWWDFKPHQWBIRUB��������SGI� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KDQN \RX IRU DWWDFKPHQW ��������SGI GLVFXVVLQJ WKH EDFNJURXQG RQ IXOO� 
GHSWK VHHSDJH EDUULHU� $V , XQGHUVWDQG WKLV GRFXPHQW WKHUH KDV EHHQ 
FRQFHUQ RYHU ZKHWKHU D IXOO�GHSWK VHHSDJH EDUULHU VKRXOG EH XVHG DQG \RX 
KDYH LQGLFDWHG D ULVN DVVHVVPHQW LV FXUUHQWO\ EHLQJ FRPSOHWHG� , KDYH UHDG 
WKH GRFXPHQW DQG VWLOO KDYH FRQFHUQ RYHU ZKHWKHU D IXOO�GHSWK VHHSDJH 
EDUULHU VKRXOG EH FRQVLGHUHG� <RXU QRWH LQGLFDWHV D ULVN DVVHVVPHQW LV EHLQJ 
FRPSOHWHG , ZRXOG UHFRPPHQG OHDYLQJ WKLV FRPPHQW RSHQ DQG UH�DVVHVVLQJ 
DIWHU WKH ULVN DVVHVVPHQW LV FRPSOHWH VLQFH LW LV D FULWLFDO LVVXH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
$ WHOHFRQIHUHQFH ZDV KHOG ZLWK 86$&( SHUVRQQHO RQ -XQH ��� ���� WR GLVFXVV 
&RPPHQW �������� (ULFK *X\ ZLWK WKH 86$&( LQGLFDWHG WKH ,OOLQRLDQ 
JHRORJLF VHTXHQFH LV DSSUR[LPDWHO\ IURP HOHYDWLRQ ��� WR EHGURFN DQG WKDW LW 

�� 



              
             

            
           

            
            

          
              

           
            

             
       

 
  

  
    

 
 

             
              

   
     

     
           

    
  

  
 

   
 

               
                

              
        

   
             

              
           

     
            

     


 

LV IHOW WKLV VHTXHQFH LV QRW D VXVFHSWLEOH WR VHHSDJH ZLWK D VHHSDJH EDUULHU 
H[WHQGLQJ SDUW ZD\ LQWR WKLV VHTXHQFH �FXUUHQWO\ VHW WR H[WHQG WR D ERWWRP 
HOHYDWLRQ RI ������ IURP ����� WR ������� 7KH LQWHUSUHWDWLRQ ZDV WKDW WKH 
VHHSDJH EDUULHU ZRXOG LQWHUUXSW SRWHQWLDO JUDYHO OD\HUV DQG QRW SURYLGH D 
FRQWLQXRXV IORZ SDWK� $OWKRXJK , VWLOO KDYH FRQFHUQ ZLWK D SDUWLDO VHHSDJH 
EDUULHU LW LV P\ XQGHUVWDQGLQJ IURP WKH WHOHFRQIHUHQFH WKDW WKH 86$&( LV 
FRQGXFWLQJ D VHSDUDWH ULVN PDQDJHPHQW DVVHVVPHQW VWXG\ DQG WKH DVVHVVPHQW 
RI WKH VHHSDJH EDUULHU SHQHWUDWLRQ GHSWK ZLOO EH UHYLHZHG SULRU WR WKH VWDUW RI 
FRQVWUXFWLRQ LQ ODWH ����� ,W LV UHFRPPHQGHG WKDW DGGLWLRQDO DVVHVVPHQW EH 
FRPSOHWHG SULRU WR FRQVWUXFWLRQ WR DVVHVV ULVN EDVHG RQ XVLQJ D SDUWLDO 
VHHSDJH EDUULHU� 7KLV LWHP PD\ EH FORVHG RXW ZLWK WKH XQGHUVWDQGLQJ LW ZLOO 
EH DGGUHVVHG SULRU WR VWDUW RI FRQVWUXFWLRQ� 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 3ODQV� SDJH &*��� Q�D6SHFV ������� 

7KH H[LVWLQJ QRWH VWDWHV �0DLQWDLQ �
 PLQ� FOHDUDQFH IURP WRS RI H[LVWLQJ WXQQHOV� 
5HFRPPHQG \RX FRQVLGHU DGGLQJ WR WKLV QRWH WKH IROORZLQJ� �6HH SURILOH IRU VWDWLRQ OLPLWV�� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH QRWH ZLOO EH DGGHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, FRQFXU DQG WKLV PD\ EH FORVHG ZLWK QR DGGLWLRQDO FRPPHQW� 

,(35 3ODQV� SDJH %*��� &RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 Q�D6SHFV DQG &6��� ������� 

6KHHW %*��� GHSLFWV WKH ERWWRP RI VHHSDJH EDUULHU DW (O� ������ ZKLOH VKHHW &6��� GHSLFWV 
LW DW ������� 3OHDVH YHULI\ ZKHWKHU WKLV GUDZLQJ QHHGV WR EH PRGLILHG WR PDWFK WKH GHVLJQ 
GUDZLQJV RU YHULI\ ZK\ WKHUH LV D GLIIHUHQFH EHWZHHQ WKH WZR GUDZLQJV� 'UDZLQJ %*��� 
DOVR VKRZV WKH WXQQHO LQWHUFHSWLQJ WKH VHHSDJH EDUULHU� 

��� (YDOXDWLRQ &RQFXUUHG 
6KHHW %*��� LV VKRZQ LQFRUUHFWO\� $Q DOLJQPHQW FKDQJH ZDV PDGH RQ WKH GHVLJQ 
GUDZLQJV WKDW GLGQ
 W JHW FDUULHG RYHU WR %*���� 7KLV GUDZLQJ ZLOO EH PRGLILHG 
ZLWK FRUUHFW DOLJQPHQW DQG HOHYDWLRQ DV VKRZQ RQ &*��� DQG &6���� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KDQNV IRU FKHFNLQJ WKLV� 7KLV LWHP PD\ EH FORVHG ZLWKRXW IXUWKHU FRPPHQW 
VLQFH LW LV EHLQJ DGGUHVVHG� 
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,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 3ODQV� SDJH &6��� Q�D6SHFV ������� 

7KLV LV WKH RQO\ GUDZLQJ , IRXQG WKDW GHSLFWV WKH SURSRVHG UDGLDO JURXWLQJ SODQ� ,W LV 
XQFOHDU WR PH KRZ WKLV HIIHFWLYHO\ SUHYHQWV VHHSDJH ZKHQ XVHG LQ FRPELQDWLRQ ZLWK WKH 
VHHSDJH EDUULHU� ,W ZRXOG EH SUHIHUDEOH WR DOLJQ WKH UDGLDO JURXW OLQHV FORVHU WRJHWKHU UDWKHU 
WKDQ ��
 VSDFLQJ DQG DORQJ WKH VDPH DOLJQPHQW DV WKH VHHSDJH EDUULHU WR PRUH HIIHFWLYHO\ 
PLQLPL]H VHHSDJH� &RQVLGHUDWLRQ DQG GLVFXVVLRQ RQ WKH GHVLJQ LQWHQW KHUH VKRXOG RFFXU� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH LQWHQW LV WR FORVH DQ\ SRWHQWLDO RSHQLQJV EHWZHHQ WKH ERWWRP RI WKH VHHSDJH 
EDUULHU DQG WKH JURXW FXUWDLQ� 2QH OLQH RI JURXW KROHV ZLOO H[WHQG LQWR WKH VHHSDJH 
EDUULHU DQG WZR DGGLWLRQDO OLQHV RI JURXW �RQH �� XSVWUHDP RI WKH EDUULHU DQG RQH 
��
 GRZQVWUHDP�� :KDW VSDFLQJ ZRXOG WKH UHYLHZHU UHFRPPHQG" 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
,Q UHVSRQVH WR \RXU TXHVWLRQ , ZRXOG UHFRPPHQG D PD[LPXP ��IRRW VSDFLQJ 
EHWZHHQ OLQHV� 

��� (YDOXDWLRQ &RQFXUUHG 
5HFHQW PHHWLQJV DQG GLVFXVVLRQV ZLWK WKH FDGUH UHVSRQVLEOH IRU SHUIRUPLQJ ULVN 
DVVHVVPHQW KDYH UHVXOWHG LQ HOLPLQDWLRQ RI WKH WXQQHO JURXWLQJ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 3ODQV� SDJH &6��� Q�D6SHFV ������� 

7KH UDGLDO JURXW SDWWHUQ KDV D ODUJH VSDFLQJ EHWZHHQ HDFK JURXW OLQH �VSDFLQJV EHWZHHQ 
JURXW OLQHV RI ��� WR �� IHHW DW WKH VWDUW RI WKH JURXW LQVHUWLRQ SRLQW DQG �� WR �� IHHW DW WKH 
HQG RI WKH JURXW OLQH LQ VHFWLRQ YLHZ�� &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR KRZ HIIHFWLYH WKH 
VHHSDJH FRQWURO ZLOO EH DV LW LV P\ RSLQLRQ WKH VSDFLQJ SDWWHUQ VKRXOG EH PXFK FORVHU WR 
FRQWURO VHHSDJH DQG ZLOO QRW SURYLGH DQ HIIHFWLYH IORZ FXW�RII RU LQFUHDVHG IORZ SDWK� 

��� (YDOXDWLRQ &RQFXUUHG 
7KHVH DUH FRQVLGHUHG �SULPDU\ KROHV�� EDVHG RQ UHVXOWV RI JURXW WDNHV DQG SUHVVXUH 
WHVWLQJ� DGGLWLRQDO KROHV PD\ EH UHTXLUHG EHWZHHQ WKHVH SULPDU\ KROHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ 2SHQ &RPPHQW 
7KDQN \RX IRU WKH UHVSRQVH� &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR SODFLQJ 
�3ULPDU\ KROHV� DW D FORVHU VSDFLQJ WKDQ ��� WR �� IHHW��� WR �� IHHW DQG RXWHU 
HQG RI JURXW OLQHV� VLQFH LW LV XQOLNHO\ JURXW SHUPHDWLRQ ZLOO EH PXFK PRUH 
WKDQ � WR � IHHW UDGLDOO\� 7KHVH VSDFLQJV DW WKH RXWHU HQG RI WKHVH OLQHV DUH WRR 
ODUJH WR JURXW HIIHFWLYHO\ DQG FRQWURO VHHSDJH DQG ZRXOG UHTXLUH D VXEVWDQWLDO 
QXPEHU RI VHFRQGDU\ KROHV WR FORVH RII� ,W ZRXOG EH EHWWHU WR SURYLGH D PRUH 
GHWDLOHG SODQ DV DQ\ JDS ZLOO LQFUHDVH KHDG DQG IORZ DQG LV D LVVXH WKDW VKRXOG 
EH DGGUHVVHG LQ GHWDLO� 

��� (YDOXDWLRQ &RQFXUUHG 
, GR DJUHH ZLWK WKH VXJJHVWLRQ DQG ZRXOG KDYH DGRSWHG LW LQWR WKH SODQV DQG VSHFV� 

�� 



          
           

     
             

            

  
  

  
     

 
    

               
   

   
         

     
           

  
  

  
      

 
   

             
                

                
       

   
             

           
                

           

     
             

    

  
  

  
      

 
   

            
               

              
             


 

KRZHYHU� UHFHQW PHHWLQJV DQG GLVFXVVLRQV ZLWK WKH FDGUH UHVSRQVLEOH IRU 
SHUIRUPLQJ ULVN DVVHVVPHQW KDYH UHVXOWHG LQ HOLPLQDWLRQ RI WKH WXQQHO JURXWLQJ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KDQNV IRU WKH UHVSRQVH� , XQGHUVWDQG WKDW WKLV LV EHLQJ UHPRYHG EDVHG RQ 
WKLV ULVN DVVHVVPHQW VR WKH LWHP PD\ EH FORVHG ZLWKRXW IXUWKHU FRPPHQW� 

,(35 6SHFLILFDWLRQV�6HFWLRQ 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 �� �� ��� ,WHP Q�D6SHFV ������� �������� SDJH �� 

7KH WDEOH KDV VHYHUDO LWHPV WKDW DUH FXW RII DQG XQUHDGDEOH DQG FRQVLGHUDWLRQ VKRXOG EH 
JLYHQ WR PRGLI\LQJ� 

��� (YDOXDWLRQ &RQFXUUHG 
7KDW ZDV D IRUPDWWLQJ HUURU DQG KDV EHHQ FRUUHFWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, FRQFXU DQG WKLV PD\ EH FORVHG ZLWK QR DGGLWLRQDO FRPPHQW� 

,(35 6SHFLILFDWLRQV�6HFWLRQ 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 �� �� ��� ,WHP ������� Q�D6SHFV ������� SDJH �� 

&RQVLGHUDWLRQ VKRXOG EH JLYHQ WR PRGLI\LQJ D PRLVWXUH FRQWHQW UDQJH� , W\SLFDOO\ ZRXOG 
SUHIHU WR VHW D UDQJH RI PRLVWXUH IURP D UHSUHVHQWDWLYH SURFWRU WHVW XVLQJ D PRLVWXUH UDQJH 
E\ SORWWLQJ ���� [ WKH PD[LPXP GU\ GHQVLW\ DQG SORWWLQJ WKLV RQ WKH DSSURSULDWH FXUYH WR 
GHWHUPLQH PLQLPXP DQG PD[LPXP DFFHSWDEOH PRLVWXUH FRQWHQW� 

��� (YDOXDWLRQ 1RQ�FRQFXUUHG 
8QGHUVWRRG� KRZHYHU� DQ DFFHSWDEOH PRLVWXUH FRQWHQW UDQJH RI �� WR ��� LV IDLUO\ 
WLJKW IRU WKH ��� GHQVLW\ UHTXLUHPHQW �$670 '���� VSHFLILHG FRQVLGHULQJ WKH 
VRLOV ZLOO EH ILQH JUDLQHG VRLOV LQ WKLV DUHD� ,Q DGGLWLRQ� WKHVH DUHDV RI EDFNILOO �IRU 
XWLOLWLHV WUHQFKHV LQ DUHDV WR EH ODWHU SDYHG� DUH UDWKHU PLQLPDO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KDQNV IRU WKH FODULILFDWLRQ� , FRQFXU ZLWK WKLV DVVHVVPHQW DQG WKLV PD\ EH 
FORVHG ZLWKRXW IXUWKHU FRPPHQW� 

,(35 6SHFLILFDWLRQV�6HFWLRQ 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 �� �� ��� ,WHP ������� Q�D6SHFV ������� SDJH �� 

,Q DGGLWLRQ WR RQH UHSUHVHQWDWLYH SURFWRU WHVW WR GHWHUPLQH RSWLPXP PRLVWXUH DQG 
ODERUDWRU\ PD[LPXP GHQVLW\ YDOXHV DW RQH WHVW SHU ������ FXELF \DUGV LW LV DGYLVDEOH WR 
KDYH WKH FRQWUDFWRU PRQLWRU JUDGDWLRQV RQ D PRUH IUHTXHQW VFKHGXOH WR GHWHUPLQH ZKHQ D 
FKDQJH LQ PDWHULDO RFFXUV� ,W PLJKW EH ZRUWKZKLOH VSHFLI\LQJ WKH &RQWUDFWRU VKDOO PRQLWRU 
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JUDGDWLRQ DQG SORW WKHVH YDOXHV RQ D JUDGDWLRQ FXUYH IRU FRPSDULVRQ WR WKH JUDGDWLRQ RI WKH 
SURFWRU EHLQJ XVHG WR YHULI\ WKH GLIIHUHQFHV DQG ZKHWKHU D QHZ SURFWRU LV QHHGHG� 

��� (YDOXDWLRQ &RQFXUUHG 
&XUUHQWO\� SDUDJUDSK ������ VSHFLILHV WKDW D PLQLPXP RI RQH JUDGDWLRQ WHVW VKDOO 
EH SHUIRUPHG SHU HDFK ���� &< VWRFNSLOHG RU LQ�SODFH VRXUFH PDWHULDO RU DV 
GLUHFWHG E\ WKH &RQWUDFWLQJ 2IILFHU� 7KLV ZLOO EH UHYLVHG WR RQH WHVW SHU HDFK ���� 
&<� $OVR� SDUDJUDSK ������ VKDOO EH UHYLVHG WR VSHFLI\ WKDW WKH &RQWUDFWRU VKDOO 
PRQLWRU JUDGDWLRQ DQG SORW WKHVH YDOXHV RQ D JUDGDWLRQ FXUYH IRU FRPSDULVRQ WR 
WKH JUDGDWLRQ RI WKH SURFWRU EHLQJ XVHG WR YHULI\ WKH GLIIHUHQFHV DQG ZKHWKHU D 
QHZ SURFWRU LV QHHGHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, FRQFXU DQG WKLV PD\ EH FORVHG ZLWK QR DGGLWLRQDO FRPPHQW� 

,(35 6SHFLILFDWLRQV�6HFWLRQ 
&RPPHQW *HRWHFKQLFDO 3ODQV DQG Q�D
 �� �� ��� ,WHP ���� Q�D6SHFV ������� SDJH �� 

,W LV UHFRPPHQGHG WKDW WKH &RQWUDFWRU DOVR PDNH DGGLWLRQDO REVHUYDWLRQV IRU H[FDYDWLRQV 
WR GHWHUPLQH LI WHQVLRQ FUDFN IRUPDWLRQ RU RWKHU VLJQV RI GLVWUHVV�GHIRUPDWLRQ DUH 
QRWLFHDEOH DV WKH\ DUH SHUIRUPLQJ H[FDYDWLRQV� 

��� (YDOXDWLRQ &RQFXUUHG 
:LOO UHYLVH WH[W WR LQFOXGH UHFRPPHQGDWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW
 
, FRQFXU DQG WKLV PD\ EH FORVHG ZLWK QR DGGLWLRQDO FRPPHQW� 
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$33(1',; ( 

SEEPAGE BARRIER 100% P&S IEPR 

&RPPHQW ,' 'LVFLSOLQH 6HFWLRQ�)LJXUH 3DJH 1XPEHU /LQH 1XPEHU 
,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &*��� Q�D������� 

7KH OHJHQG GHILQLQJ ZRUN H[FOXGHG IURP &:/ XVHV D KDWFK SDWWHUQ RI OLQHV ZKLFK GRHV QRW 
DSSHDU WR PDWFK WKH SODQ YLHZ� &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR PRGLI\LQJ HLWKHU WKH SODQ 
KDWFK RU WKH OHJHQG KDWFK IRU FRQVLVWHQF\� 

��� (YDOXDWLRQ &RQFXUUHG 
:LOO UHYLVH IRU FRQVLVWHQF\ DV UHFRPPHQGHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
&ORVHG ZLWKRXW FRPPHQW� 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 

*URXWLQJ� DFFRUGLQJ WR LQGLFDWHV FDVLQJ WKURXJK RYHUEXUGHQ DQG HPEDQNPHQW EHGURFN LV 
WR EH JURXWHG WR FRQWURO VHHSDJH� 7KH DGMDFHQW JURXW FXUWDLQ VHHSDJH EDUULHU KDV D WRS 
HOHYDWLRQ RI ������ 7KH VFDOH RQ WKH SURILOH DSSHDUV WR EH RII DV WKLV HOHYDWLRQ GRHV QRW PDWFK 
WKH YHUWLFDO VFDOH� 0\ SULPDU\ TXHVWLRQ UHODWHV WR WKH RYHUEXUGHQ� ,V WKHUH D FRQFHUQ ZLWK 
VHHSDJH DQG SLSLQJ WKURXJK WKH RYHUEXUGHQ DERYH WKH JURXW KROHV DQG ZKHWKHU WKLV LV DQ 
LVVXH ZLWK WKH GHVLJQ" 

��� (YDOXDWLRQ &RQFXUUHG 
&RQFXU� WKH VHHSDJH EDUULHU SURILOH ZLOO EH UHYLVHG WR WKH SURSHU ORFDWLRQ DQG 
VFDOH� 7KH VRLO DW WKH DEXWPHQW LV W\SLFDOO\ UHVLGXDO FOD\V DQG VLOWV DQG QRW 
VXVFHSWLEOH WR H[FHVVLYH VHHSDJH� ,Q DGGLWLRQ� IORRG HYHQWV WKDW ZLOO HQFRXQWHU 
WKHVH KLJK�HOHYDWLRQ VRLOV KDYH D YHU\ ORZ IUHTXHQF\ RI RFFXUUHQFH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 

6KHHW &6��� GRHV QRW FOHDUO\ LQGLFDWH WKH SULPDU\� VHFRQGDU\ DQG WHUWLDU\ JURXW KROHV� 
:KLOH &6��� GRHV LQGLFDWH WKH LQWHQWLRQ LV WR KDYH VHFRQGDU\ DQG WHUWLDU\ JURXW KROHV LW LV 
QRW FOHDU RQ WKLV VKHHW DQG , ZRXOG UHFRPPHQG VKRZLQJ DOO SULPDU\� VHFRQGDU\� DQG 
WHUWLDU\ JURXW KROHV RQ VKHHW &6���� ,W LV DOVR XQFOHDU LI JURXWLQJ VWDUWV DW ���� RU VRPH 
GLVWDQFH RII RI ����* DQG LI VR ZKDW WKH GLVWDQFH LV� 5HFRPPHQG EHWWHU FODULILFDWLRQ DV 
VKHHW &6��� DOVR GRHV QRW FOHDUO\ LQGLFDWH ZKDW WKLV GLVWDQFH LV RU LI LW LV WKH LQWHQWLRQ WR 
KDYH WKLV RIIVHW IURP WKH JURXW FXUWDLQ� 

�� 






   
            

            
              

   

     

     
 

             
                

              
                 
    

   
           
            
    

     

     
 

                
               
      

   
               

           
          

             
            

        

     

     
 

            
                

       


 

��� (YDOXDWLRQ &RQFXUUHG 
:H ZLOO LQGLFDWH SULPDU\� VHFRQGDU\� DQG WHUWLDWU\ JURXW KROHV RQ &6��� DV 
UHFRPPHQGHG� 7KH VSDFLQJ RU RIIVHW EHWZHHQ WKH HQG RI WKH VHHSDJH EDUULHU 
DQG WKH EHJLQQLQJ �ILUVW JURXW KROH� RI WKH JURXWLQJ ZRUN ZLOO EH GHWDLOHG RQ 
&6��� DQG &6���� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 

6KHHW &6��� GRHV QRW FOHDUO\ LQGLFDWH WKH SULPDU\� VHFRQGDU\ DQG WHUWLDU\ JURXW KROHV� 
:KLOH &6��� GRHV LQGLFDWH WKH LQWHQWLRQ LV WR KDYH VHFRQGDU\ DQG WHUWLDU\ JURXW KROHV LW LV 
QRW FOHDU RQ WKLV VKHHW DQG , ZRXOG UHFRPPHQG VKRZLQJ DOO SULPDU\� VHFRQGDU\� DQG 
WHUWLDU\ JURXW KROHV RQ VKHHW &6���� ,W LV DOVR XQFOHDU LI JURXWLQJ VWDUWV DW ���� RU VRPH 
GLVWDQFH RII RI ����*� 

��� (YDOXDWLRQ &RQFXUUHG 
&6��� ZLOO FOHDUO\ LQGLFDWH SULPDU\� VHFRQGDU\� DQG WHUWLDU\ JRXW KROHV� 7KH 
VSDFLQJ EHWZHHQ WKH VHHSDJH EDUULHU DQG ILUVW �DGMDFHQW� JURXW KROHV ZLOO EH 
GHWDLOHG RQ WKLV GUDZLQJ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 

7KH OHJHQG IRU WKH ZRUN OLPLWV GRHV QRW PDWFK WKH SODQ YLHZ� $GGLWLRQDOO\ WKH JURXW OLQH 
DSSHDUV WR H[WHQG RXWVLGH WKH ZRUN OLPLWV� 3OHDVH FODULI\ ZKHWKHU WKH ZRUN OLPLWV VKRXOG EH 
DGMXVWHG EDVHG RQ WKH ZRUN UHTXLUHG� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH V\PERORJ\ XVHG LQ WKH SODQ YLHZ ZLOO EH UHYLVHG WR PDWFK WKH OHJHQG DV 
UHFRPPHQGHG� 1R DGMXVWPHQW WR WKH ZRUN OLPLWV LV UHTXLUHG� JURXWLQJ LV 
SHUPLWWHG ZLWKLQ WKH OLPLWHG ZRUN OLPLWV UHIHUHQFHG� 2QO\ OLPLWDWLRQV ZLWKLQ 
WKHVH �OLPLWHG ZRUN OLPLWV� DUH WKDW WKH &RQWUDFWRU LV UHTXLUHG WR SURYLGH DQG 
PDLQWDLQ DFFHVV IRU RWKHU JRYHUQPHQW FRQWUDFWRU V DQG WKH &RQWUDFWRU LV QRW 
DOORZHG WR UHPRYH DQ\ WUHHV LQ WKLV DUHD� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 

7KH VHFWLRQ IRU VWDWLRQ �����% /HIW $EXWPHQW ,PSHUYLRXV %ODQNHW UHTXLUHV H[FDYDWLRQ DQG 
NH\�LQ ZLWK ZKDW DSSHDUV WR EH D YHUWLFDO FXW LQ H[FHVV RI 26+$ UHTXLUHPHQWV� +RZ ZLOO 
WKLV EH FXW DQG PHHW VDIHW\ VWDQGDUGV" 

�� 






   
          
           

             
           

          
            

            
            

           
           

             
           

            
            
             

            
              
            
          

              

     

     
 

              
              

   

   
          

     

     

    
 

  
 

 
  
  

  
  

  
   

               
             


 

��� (YDOXDWLRQ &RQFXUUHG 
7KH UHTXLUHPHQWV IRU WKH LPSHUYLRXV EODQNHW KDV EHHQ UHYLVHG VXEVWDQWLDOO\� 
:H KDYH DGGHG DGGLWLRQDO GHWDLOV DQG FODULILFDWLRQ UHJDUGLQJ WKH OLPLWV DQG 
UHTXLUHG NH\�LQ RI LPSHUYLRXV EODQNHW WR WKH LPSHUYLRXV FRUH RI WKH GDP DQG 
VHHSDJH EDUULHU� ,Q VXPPDU\� ZH QRZ UHTXLUH SODFHPHQW RI VHHSDJH EDUULHU 
LQVWHDG RI FRPSDFWHG LPSHUYLRXV ILOO� SHUSHQGLFXODU WR WKH SULPDU\ VHHSDJH 
EDUULHU� 7KH OHQJWK RI WKH VHFRQGDU\ VHHSDJH EDUULHU LV DSSUR[LPDWOH\ �� DV 
PHDVXUHG IURP WKH FHQWHUOLQH RI WKH SULPDU\ EDUULHU� :H DQFWLFSDWH WKDW D 
PDMRULW\ RI WKH PDWHULDO DGMDFHQW WR WKH VHFRQGDU\ VHHSDJH EDUULHU ZLOO QHHG 
WR EH UHPRYHG IRU FRQVWUXFWLRQ RI WKH SULPDU\ VHHSDJH EDUULHU� 7KHUHIRUH� 
FRQVWUXFWLRQ RI WKH VHFRQGDU\ VHHSDJH EDUULHU VKRXOG EH SRVVLEOH XVLQJ WKH 
VDPH PHWKRGV DV LV XVHG WR FRQVWUXFW WKH SULPDU\� 7KH LPSHUYLRXV EODQNHW RI 
PDWHULDO ZLOO EH NH\HG LQWR WKH SULPDU\ VHHSDJH EDUULHU� VHFRQGDU\ VHHSDJH 
EDUULHU� DQG LPSHUYLRXV FRUH DV GHWDLOHG RQ WKH UHYLVHG VKHHW� &RQWUDFWRU LV 
UHTXLUHG WR H[SRVH WKH LPSHUYLRXV FRUH RI WKH GDP WR DFFRPSOLVK WKH 
�NH\LQJ� LQ RI WKH LPSHUYLRXV EODQNHW PDWHULDO WR WKH LPSHUYLRXV FRUH RI WKH 
GDP� ,W LV DQFWLFLSDWHG WKDW WKLV ZLOO EH DFFRPSOLVKHG ZLWK VKDOORZ H[FDYDWLRQ 
H[WHQGLQJ XS WKH VORSH RI WKH GDP WR HOHYDWLRQ ������ 7KH FRQWUDFWRU KDV WKH 
IOH[LELOLW\ WR GHWHUPLQH WKH DFWXDO DOLJQPHQW WKDW ZLOO EH XVHG WR PDNH 
FRQQHFWLRQ �RU NH\�LQ� EHWZHHQ WKH LPSHUYLRXV EODQNHW DQG WKH LPSHUYLRXV 
FRUH RI WKH GDP� $Q XSGDWHG GUDZLQJ FDQ EH PDGH DYDLODEOH DW \RXU UHTXHVW� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

,(35 &RPPHQW *HRWHFKQLFDO 3ODQV &6��� Q�D������� 
2Q ERWK WKH :DWHUOLQH 7UHQFK 'HWDLO DQG WKH :DWHUOLQH 8QGHU 3DYHG $UHD 'HWDLO WKH 
GLPHQVLRQ OLQHV DSSHDU WR EH PLVVLQJ IRU WKH UHTXLUHG PLQLPXP PDWHULDO WR EH SODFHG 
XQGHU WKH SLSH� 

��� (YDOXDWLRQ &RQFXUUHG 
'LPHQVLRQV GHWDLOLQJ UHTXLUHG GHSWKV DQG WKLFNQHVV RI EHGGLQJ PDWHULDO ZLOO 
EH VKRZQ LQ ERWK GHWDLOV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
9HULILFDWLRQ 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
'ULOOLQJ DQG 
7HVWLQJ� 6XE� 
VHFWLRQ ������ 

� Q�D 

3UHVHUYDWLRQ RI 
&RUH 7HVW 6DPSOHV 

7KLV VHFWLRQ VWDUWV DV� �7KH FRUH VKDOO EH ZDVKHG� ZUDSSHG LQ DOXPLQXP IRLO� WKLQ SODVWLF 
ZUDS� RU FKHHVH FORWK DQG WKHQ VHDOHG E\ DSSO\LQJ SDUDIILQ ZD[� PLFURFU\VWDOOLQH ZD[� 
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����� PL[WXUH RI SDUDIILQ DQG PLFURFU\VWDOOLQH ZD[ SULRU WR SODFLQJ WKH FRUH LQ WKH FRUH 
ER[�� 7KH ERWWRP SDUW RI WKH VHFWLRQ VWDWHV� �7KH PLQLPXP OHQJWK RI FRUH WKDW LV SUHVHUYHG 
IURP HDFK ERULQJ VKDOO EH QR OHVV WKDQ ��� WLPHV WKH FRUH GLDPHWHU�� ,W LV QRW FOHDU IURP WKLV 
VHFWLRQ LI WKH ZUDSSHG FRUH LV WKH FRUH WR EH XVHG IRU ODERUDWRU\ WHVWLQJ� ,I VR� D FRUH VDPSOH 
DSSUR[LPDWHO\ ��� WLPHV WKH FRUH GLDPHWHU DSSHDUV WR EH LQVXIILFLHQW IRU WHVWLQJ SXUSRVHV 
DQG PD\ QRW UHSUHVHQW WKH YDULDELOLW\ IRU WKH HQWLUH FRUH IURP D JLYHQ ERULQJ� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH WH[W ZLOO EH UHYLVHG WR FODULI\ WKDW WKHVH SUHVHUYDWLRQ UHTXLUHPHQWV DUH 
RQO\ IRU FRUH VDPSOHV IRU ODERUDWRU\ WHVWLQJ� 6HH SDUDJUDSK ����� �6HOHFWLRQ 
RI 7HVW 6DPSOHV� IRU GLVFXVVLRQ RI FRUH VDPSOH VHOHFWLRQ DQG FRUH VDPSOH 
VHOHFWLRQ ZLWK UHVSHF WR YDULDELOLW\� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
7KH SXUSRVH RI P\ FRPPHQW ZDV WR HQVXUH WKDW DSSURSULDWH OHQJWK RI 
WKH FRUH UHTXLUHG IRU ODERUDWRU\ WHVWLQJ ZLOO EH SUHVHUYHG� QRW WKH OHQJWK 
HTXDO WR ��� WLPHV WKH GLDPHWHU RI WKH FRUH �DV WKLV PD\ QRW EH VXIILFLHQW�� 
, DP FORVLQJ WKH FRPPHQW ZLWK DQ XQGHUVWDQGLQJ WKDW D FRUH OHQJWK 
HTXDO WR ���� WLPHV WKH GLDPHWHU RI WKH FRUH� ZLOO QRW EH D UHVWULFWLRQ RQ 
WKH FRUH OHQJWK SUHVHUYHG IRU ODERUDWRU\ WHVWLQJ� 

6HFWLRQ �� �� ��� 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
3DUDSHW :DOO 
3LOHV� 6XE�VHFWLRQ 
��� ± ,QVWDOODWLRQ 

� Q�D 

RI 3LOH� 
7KH VHFWLRQ VWDWHV� �8SRQ DFFHSWDQFH E\ WKH &RQWUDFWLQJ 2IILFHU RI WKH H[FDYDWLRQ� WKH 
FRQWUDFWRU VKDOO UHPRYH DQ\ ZDWHU LQ WKH KROH DQG PDLQWDLQ LQ D GU\ FRQGLWLRQ GXULQJ 
SODFHPHQW RI FRQFUHWH LQ WKH KROH E\ FRQYHQWLRQDO PHDQV� ,I WKH &RQWUDFWRU LQWHQGV WR XVH 
WUHPLH FRQFUHWH SODFHPHQW PHWKRGV WKH ZDWHU LV QRW UHTXLUHG WR EH UHPRYHG IURP WKH KROH� 
7KH &RQWUDFWRU VKDOO LQVWDOO WKH SLOH LQ WKH FDVLQJ LQ DFFRUGDQFH ZLWK 6HFWLRQ �� �� �� 
6758&785$/ 67((/� 7KH &RQWUDFWRU VKDOO VXSSRUW WKH SLOHV �������� 7KLV SDUW RI WKH 
VHFWLRQ LPSOLHV WKDW FRQFUHWH ZLOO EH SODFHG EHIRUH SLOH LQVWDOODWLRQ ZKHUHDV WKH QH[W 6XE� 
VHFWLRQ ����� RQ WKH VDPH SDJH VWDWHV WKDW WKH &RQWUDFWRU VKDOO SXPS FRQFUHWH LQWR WKH KROH 
DIWHU WKH SLOH LV DFFXUDWHO\ LQVWDOOHG LQ WKH GULOOHG VKDIW� 7KLV QHHGV VRPH FODULILFDWLRQ� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
6XE 6HFWLRQ ��� DQG ��� KDYH EHHQ HGLWHG DV IROORZV� ��� ,167$//$7,21 
2) 3,/(6 8SRQ DFFHSWDQFH E\ WKH &RQWUDFWLQJ 2IILFHU RI WKH H[FDYDWLRQ� WKH 
&RQWUDFWRU VKDOO LQVWDOO WKH SLOH LQ WKH FDVLQJ LQ DFFRUGDQFH ZLWK 6HFWLRQ �� 
�� �� 6758&785$/ 67((/� 7KH &RQWUDFWRU VKDOO VXSSRUW WKH SLOHV ZLWK 
WKH WHPSRUDU\ SLOH VXSSRUW ZKLFK VKDOO DFFXUDWHO\ SRVLWLRQ WKH SLOH LQ LWV 
LQWHQGHG ILQDO ORFDWLRQ� 7KH SLOH VKDOO EH LQVWDOOHG ZLWK FHQWUDOL]HUV RU RWKHU 
PHDQV WR EH GHWHUPLQHG E\ WKH &RQWUDFWRU WR SUHYHQW WKH SLOH IURP PRYLQJ 
ODWHUDOO\ GXULQJ WKH FRQFUHWH SODFHPHQW LQ WKH GULOOHG VKDIW� 7KH &RQWUDFWRU 
VKDOO WKRURXJKO\ FOHDQ WKH SLOH WR DVVXUH JRRG ERQG ZLWK WKH FRQFUHWH� 7KH 
&RQWUDFWRU VKDOO VHW WKH VWHHO SLOH LQWR WKH RSHQ KROH DQG XVH D WHPSODWH WR 
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KROG WKH SLOH LQ DOLJQPHQW� ��� ,167$//$7,21 2) &21&5(7( 7KH 
&RQWUDFWRU VKDOO SRXU FRQFUHWH LQWR WKH GULOOHG VKDIW DIWHU WKH SLOH LV DFFXUDWHO\ 
LQVWDOOHG� &RQFUHWH VKDOO EH SODFHG E\ WKH SXPSLQJ PHWKRG� &RQWUDFWRU VKDOO 
PDLQWDLQ D GU\ FRQGLWLRQ LQ WKH GULOOHG VKDIW GXULQJ WKH FRQFUHWH SODFHPHQW� 
7KH &RQWUDFWRU VKDOO XVH DSSURYHG PHDQV WKDW ZLOO SUHYHQW VHJUHJDWLRQ RI WKH 
PDWHULDO GXULQJ WKH SXPSLQJ SURFHVV DQG VKDOO EH SHUIRUPHG LQ D FRQWLQXRXV 
PHWKRG XQWLO WKH HQWLUH DUHD LV ILOOHG� 2SHUDWH WKH SXPS VR D FRQWLQXRXV 
VWUHDP RI FRQFUHWH ZLWKRXW DLU SRFNHWV LV SURGXFHG� 3ODFHPHQW RSHUDWLRQV 
VKDOO EH DV QHFHVVDU\ WR SURGXFH VRXQG� GXUDEOH FRQFUHWH IRXQGDWLRQ VKDIWV 
IUHH RI GHIHFWV� &RQWURO WKH LQLWLDO UDWH RI FRQFUHWH SODFHPHQW VR QRW WR OLIW RU 
GLVSODFH WKH VWHHO SLOH� )ORZLQJ ZDWHU WKDW SUHYHQWV SURSHU SODFHPHQW RI 
FRQFUHWH VKDOO EH FRQWUROOHG EHIRUH FRQFUHWH SODFHPHQW EHJLQV� 'R QRW EHJLQ 
SODFLQJ FRQFUHWH XQWLO WKH SXPS OLQH RULILFH LV DW WKH VKDIW EDVH HOHYDWLRQ� 7KH 
SUHIHUUHG FRQFUHWH SODFHPHQW SURFHGXUH LV WR PDLQWDLQ WKH RXWOHW HQG RI WKH 
SXPSLQJ V\VWHP DW DSSUR[LPDWHO\ �� IHHW EHORZ WKH WRS RI WKH IUHVK FRQFUHWH� 
&RQFUHWH VKDOO EH FRQWLQXRXVO\ SODFHG E\ PHWKRGV WKDW HQVXUH DJDLQVW 
VHJUHJDWLRQ DQG GLVORGJLQJ RI H[FDYDWLRQ VLGHZDOOV� DQG VKDOO FRPSOHWHO\ ILOO 
WKH KROH� 5HPRYDO RI WKH WHPSRUDU\ FDVLQJ VKDOO EHJLQ ZLWKLQ RQH KRXU IURP 
EHJLQQLQJ RI FRQFUHWH SODFHPHQW LQ WKH FDVHG SRUWLRQ RI WKH VKDIW� ([WUDFW 
FDVLQJ DW D VORZ� XQLIRUP UDWH ZLWK WKH SXOO LQ OLQH ZLWK WKH VKDIW D[LV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 6XE�VHFWLRQ ���� 
([FDYDWHG 

�� Q�D 

0DWHULDO� 
7KH VXE�VHFWLRQ VWDWHV� �%RXOGHUV H[FDYDWHG IURP WKH WUHQFK VKDOO QRW EH XVHG LQ WKH 
6HHSDJH %DUULHU EDFNILOO PDWHULDO XQOHVV WKHLU QRQ�GHWULPHQWDO XVH LV IXOO\ GHPRQVWUDWHG LQ 
WKH 6HHSDJH %DUULHU &RQVWUXFWLRQ 3ODQ DQG DSSURYHG E\ WKH *RYHUQPHQW�� $ SDUWLFOH VL]H 
VKRXOG EH VSHFLILHG WR GHILQH WKH ERXOGHUV� $OVR� LQ WKH RSLQLRQ RI WKLV UHYLHZHU� LW ZLOO EH 
EHWWHU QRW WR XVH WKH ERXOGHUV DW DOO DV WKHLU SUHVHQFH ZLOO WHQG WR GHFUHDVH WKH KRPRJHQHLW\ 
RI WKH EDUULHU� 

��� (YDOXDWLRQ &RQFXUUHG 
'HILQLWLRQ RI D ERXOGHU ZLOO EH LQFOXGHG LQ VXEVHFWLRQ ���� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
,I WKH ERXOGHUV DUH XVHG LQ EDUULHU FRQVWUXFWLRQ� WKLV UHYLHZHU VXJJHVWV 
WKDW WKHLU ODUJHVW GLPHQVLRQ VKRXOG QRW H[FHHG KDOI �SUHIHUDEO\ ���� WKH 
WKLFNQHVV RI WKH EODQNHW� 
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6HFWLRQ �� �� ��� 
6HHSDJH %DUULHU 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO &RQVWUXFWLRQ� 6XE� 
VHFWLRQV ����� 

�� Q�D 

�%RULQJV� DQG 
����� �4XDOLW\�� 

6XE�VHFWLRQ ����� VWDWHV� �,I RQ�VLWH VRLOV DUH XWLOL]HG IRU &RQWUDFWRU 
V 6HHSDJH %DUULHU 
%DFNILOO 0L[ 'HVLJQ �UHIHUHQFH SDUDJUDSK %$&.),// 0,;,1* $1' 3/$&(0(17 
EHORZ�� ERULQJV VKDOO EH GULOOHG DW IRXU VHSDUDWH ORFDWLRQV �RQ ����IRRW FHQWHUV� ZLWKLQ WKH 
6HHSDJH %DUULHU '(021675$7,21 6(&7,21 OLPLWV�� 6XE�VHFWLRQ ����� VWDWHV� �,I WKH 
'HPRQVWUDWLRQ VHFWLRQ GRHV QRW SDVV WKH SHUIRUPDQFH FULWHULD� WKH &RQWUDFWLQJ 2IILFHU PD\ 
GLUHFW WKH &RQWUDFWRU WR PDNH UHYLVLRQV WR WKH FRQVWUXFWLRQ PHWKRG DQG�RU 6HHSDJH %DUULHU 
EDFNILOO PL[ GHVLJQ DQG LQVWDOO DGGLWLRQDO 'HPRQVWUDWLRQ 6HFWLRQV DW QR DGGLWLRQDO FRVW WR 
WKH *RYHUQPHQW XQWLO WKH 'HPRQVWUDWLRQ 6HFWLRQ SDVVHV WKH DFFHSWDQFH FULWHULD�� ,Q WKH 
RSLQLRQ RI WKLV UHYLHZHU� WKH &RQWUDFWRU VKRXOG EH DVNHG DOVR WR GULOO ERULQJV SULRU WR 
FRQVWUXFWLRQ RI DGGLWLRQDO 'HPRQVWUDWLRQ 6HFWLRQV� 7KLV ZLOO SURYLGH DGGLWLRQDO 
LQIRUPDWLRQ DERXW WKH YDULDELOLW\ RI RQ�VLWH VRLOV� LI XVHG IRU PL[ GHVLJQ� 

��� (YDOXDWLRQ &RQFXUUHG 
5HYLVHG DV UHTXHVWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
,(35 &RPPHQW 6XE�VHFWLRQ*HRWHFKQLFDO	 �� Q�D�������	 ������� ±'ULOOLQJ 

ORJV� 
7KH VHFWLRQ VWDWHV� �7KH FRQWUDFWRU VKDOO UHFRUG SHUWLQHQW LQIRUPDWLRQ GXULQJ WKH GULOOLQJ 
RI HDFK JURXW KROH� ,QIRUPDWLRQ VKDOO LQFOXGH EXW QRW OLPLWHG WR� KROH QXPEHU� VWDWLRQ� WRS 
RI KROH� ��������� 7KLV VHFWLRQ LQFOXGHV HYHU\WKLQJ EXW JHRORJ\� ,W LV LPSRUWDQW WR VSHFLI\ WKDW 
GULOO ORJV ZLOO LQFOXGH JHRORJLF LQIRUPDWLRQ� (OVHZKHUH LQ 6HFWLRQ ��� LW LV VWDWHG WKDW D 
SURIHVVLRQDO JHRORJLVW ZLOO ORJ WKH KROHV� 7KH JHRORJLVW VKRXOG LQFOXGH JHRORJLF LQIRUPDWLRQ 
LQ WKH ORJV� 

��� (YDOXDWLRQ &RQFXUUHG 
&RQFXU� WH[W ZLOO EH UHYLVHG WR LQFOXGH JHRORJLF LQIRUPDWLRQ� +RZHYHU� RQO\ 
OLPLWHG JHRORJLF LQIRUPDWLRQ FDQ EH REWDLQHG VLQFH JURXW KROHV ZLOO EH GULOOHG 
ZLWKRXW REWDLQLQJ FRUH VDPSOHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

��
 






   
 
    

  
   

 

               
              

               
              

               
     

   
            

         
          

             
         

          
    

     

    
  

 
 

  
  

  

 

             
            

               
              

  

     
            

            
          
               

   

     
            

            
  


 

6HFWLRQ �� �� ���
 
,(35 &RPPHQW 6XE�VHFWLRQ ����� *HRWHFKQLFDO �� Q�D������� ± $GGLWLRQDO 

([SORUDWLRQ� 
7KLV VHFWLRQ VWDUWV ZLWK� �$V WKH GULOOLQJ DQG JURXWLQJ ZRUN SURJUHVVHV� LW PD\ GHYHORS WKDW 
FRQGLWLRQV DUH VXFK WKDW DOO RU SDUWV RI WKH IRXQGDWLRQ DOUHDG\ JURXWHG UHTXLUH DGGLWLRQDO 
H[SORUDWLRQ�� +RZHYHU� WKH VHFWLRQ GRHV QRW VSHFLI\ WKH FRQGLWLRQV WKDW PD\ OHDG WR VXFK D 
GHFLVLRQ QRU GRHV LW VWDWH WKH LQGLFDWRUV RI VXFK FRQGLWLRQV� 7KLV UHTXLUHV VRPH FODULILFDWLRQ� 
LQFOXGLQJ ZKR ZLOO EH WKH LQ FKDUJH RI HYDOXDWLQJ WKH FRQGLWLRQV DQG PDNLQJ WKH GHFLVLRQ 
DERXW DGGLWLRQDO H[SORUDWLRQ DQG JURXWLQJ� 

��� (YDOXDWLRQ &RQFXUUHG 
&RQFXU� WH[W ZLOO EH DGGHG VXFK WKDW DGGLWLRQDO H[SORUDWLRQ VKDOO EH GLUHFWHG 
E\ WKH &RQWUDFWLQJ 2IILFHU V 5HSUHVHQWDWLYH� +RZHYHU� QXPHURXV FRQGLWLRQV 
PD\ EH HQFRXQWHUHG WKDW ZRXOG ZDUUDQW DGGLWLRQDO H[SORUDWLRQ� ZKLFK ZRXOG 
QRW EH SUDFWLFDO WR VSHFLI\ DQG ZRXOG EH GLIILFXOW WR TXDQWLI\� ,Q DGGLWLRQ� 
VSHFLI\LQJ FRQGLWLRQV FRXOG DOVR OLPLW RWKHU RYHUORRNHG FRQGLWLRQV� 7KH 
GHFLVLRQ ZLOO EH H[SHULHQFHG EDVHG� WDNLQJ LQWR FRQVLGHUDWLRQ WKH FRQGLWLRQV 
HQFRXQWHUHG LQ WKH ILHOG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 6XE�VHFWLRQ ����� 
± 8SVWDJH �� Q�D 

*URXWLQJ� 
7KH VXE�VHFWLRQ VWDWHV� �7KH XSVWDJH JURXWLQJ PHWKRG ZLOO EH WKH SUHIHUUHG PHWKRG RI 
GULOOLQJ DQG JURXWLQJ ZKHUH SUDFWLFDO�� 7KH UDWLRQDOH IRU XSVWDJH JURXWLQJ EHLQJ WKH 
SUHIHUUHG PHWKRG RI JURXWLQJ LV QRW FOHDU WR PH� 'RZQVWDJH JURXWLQJ DOORZV XSSHU VWUDWD WR 
EH FRQVROLGDWHG VR WKDW KLJKHU JURXWLQJ SUHVVXUHV FRXOG EH XVHG DW GHHSHU OHYHOV ZLWKRXW 
XSOLIW SUREOHPV� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
8SVWDJH JURXWLQJ LV W\SLFDOO\ FKHDSHU VLQFH GULOOLQJ IRU D KROH FDQ EH 
FRPSOHWHG IURP D VLQJOH GULOO VHWXS ZKLOH PLQLPL]LQJ WKH DPRXQW RI UHGULOOLQJ 
WKURXJK SUHYLRXVO\ SODFHG JURXW� +LJKHU JURXWLQJ SUHVVXUHV ZLOO VWLOO EH 
REWDLQHG DW WKH GHHSHU JURXW ]RQHV E\ SODFLQJ D SDFNHU DW WKH EDVH RI WKH 
XSSHU JURXW ]RQHV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 
, XQGHUVWDQG WKH FRVW DVSHFW� +RZHYHU� GRZQVWDJH JURXWLQJ PD\ VWLOO EH D 
EHWWHU RSWLRQ IRU D KLJKO\ IUDFWXUHG� ZHDN URFN ]RQH H[WHQGLQJ WR WKH 
JURXQG VXUIDFH� 

��
 






   
 
    

  
    

 

             
               

               
           

             
                

  

     
         

             
            
           

             
            

     

    
  

 

  
 

 
  

   
  

  

 
  

 

              
                
             

           
            

               
      

   
          

          
           

   

     


 

6HFWLRQ �� �� ���
 
,(35 &RPPHQW 6XE�VHFWLRQ �����± *HRWHFKQLFDO �� Q�D������� *URXW +ROH 5RFN 

'ULOOLQJ� 
7KH ILUVW SDUDJUDSK RI WKLV VXE�VHFWLRQ VWDWHV� �:KHUH FRQGLWLRQV DUH HQFRXQWHUHG DW WKH 
VFKHGXOHG ERWWRP RI KROH GHSWK WKDW ZRXOG LQGLFDWH JURXW WDNHV DUH OLNHO\� WKHQ WKH GULOOLQJ 
VKDOO FRQWLQXH XQWLO WKH ERULQJ SHQHWUDWHV �� IHHW RI URFN ZKHUH PLQLPDO JURXW WDNHV DUH 
DQWLFLSDWHG� RU XQWLO FHVVDWLRQ RI GULOOLQJ LV GLUHFWHG E\ &RQWUDFWLQJ 2IILFHU
V 
5HSUHVHQWDWLYH�� 7KH EDVLV IRU MXGJPHQW DERXW �JURXW WDNHV DUH OLNHO\� RU �ZKHUH PLQLPDO 
JURXW WDNHV DUH DQWLFLSDWHG� LV QRW FOHDU� :KDW WHVWV RU LQGLFDWRUV ZLOO SURYLGH WKH EDVLV IRU 
VXFK MXGJPHQWV" 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KHVH MXGJPHQWV ZLOO WDNH LQWR FRQVLGHUDWLRQ WKH YDULRXV FRQGLWLRQV 
HQFRXQWHUHG LQ WKH ILHOG� 2QH FRQGLWLRQ LV LI VXIILFLHQW GULOO ZDWHU ORVV RU 
YRLGV DUH HQFRXQWHUHG GXULQJ WKH GULOOLQJ SURFHVV� 7KHUH DUH WRR PDQ\ RI 
WKHVH YDULDEOHV WR EH SUDFWLFDOO\ OLVWHG LQ WKH VSHFLILFDWLRQV� 7KH MXGJPHQW 
ZLOO EH H[SHULHQFHG EDVHG� ZKLFK LV RQH UHDVRQ ZK\ H[SHULHQFH LV D VSHFLILHG 
UHTXLUHPHQW� 7KH KROH ZLOO EH GHHSHQHG WR LQFOXGH WKH HQWLUH EHGURFN IHDWXUH� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
6XE�VHFWLRQ ���� 
'ULOOLQJ 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
3URFHGXUHV� 6XE� 
VHFWLRQ ����� ± 
*URXW +ROH 

����� Q�D 

'HSWKV� 
,QFOLQDWLRQV� DQG 
7ROHUDQFHV� 

7KH VHFWLRQ VWDWHV� �7KH &RQWUDFWRU VKDOO H[HUFLVH FDUH LQ WKH DOLJQPHQW RI WKH GULOOLQJ 
HTXLSPHQW WR HQVXUH WKDW WKH LQLWLDO DOLJQPHQW RI WKH KROH LV ZLWKLQ RQH GHJUHH RI WKH 
WKHRUHWLFDO DOLJQPHQW LQ ERWK GLUHFWLRQ DQG LQFOLQDWLRQ� ,Q WKH HYHQW WKDW WKH UHTXLUHG 
WROHUDQFH FDQQRW EH DFKLHYHG� WKH &RQWUDFWRU VKDOO SURYLGH DSSURSULDWH GULOOLQJ HTXLSPHQW 
RU PRGLI\ H[LVWLQJ HTXLSPHQW DQG SURFHGXUHV WR SURGXFH DOLJQPHQWV ZLWKLQ WKH VSHFLILHG 
WROHUDQFHV�� ,W LV QRW FOHDU ZKR ZLOO PRQLWRU KROH�DOLJQPHQW� 7KLV WDVN QHHGV WR EH RYHUVHHQ 
E\ WKH *RYHUQPHQW RU LWV 5HSUHVHQWDWLYH� 

��� (YDOXDWLRQ &RQFXUUHG 
&RQFXU� DGGLWLRQDO WH[W ZLOO EH DGGHG VSHFLI\LQJ WKH &RQWUDFWRU V 
UHVSRQVLELOLW\ WR PHDVXUH DOLJQPHQW ZLWK DFFHVVLELOLW\ WR WKH *RYHUQPHQW IRU 
TXDOLW\ DVVXUDQFH WHVWLQJ� 7\SLFDOO\� WKH FRQWUDFWRU ZLOO XQLWL]H D OHYHO WR 
GHWHUPLQH LQLWLDO LQFOLQDWLRQ� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



    
       

   

             
              

               
         

     
              

            
      

     

    

  
 

 
  

  
   

  

 

              
             

                 
 

   
         

     

    
  

    
  

    
  
 

              
               

               

   
               

              
 

     


 

6HFWLRQ �� �� ��� ,(35 &RPPHQW *HRWHFKQLFDO 6XE�VHFWLRQ ��� ±	 ��	 Q�D������� 6DQG� 3DUW 
7KH VXE�VHFWLRQ VWDWHV� �7KH SHUFHQWDJH RI VXUIDFH PRLVWXUH� LQ WHUPV RI VDWXUDWHG VXUIDFH� 
GULHG VDQG� VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK $670 &�� RU RWKHU PHWKRG JLYLQJ 
FRPSDUDEOH UHVXOWV�� 7KH SXUSRVH RI PHDVXULQJ VXUIDFH PRLVWXUH LV QRW FOHDU QRU LV LW FOHDU 
LI WKHUH ZLOO EH D VSHFLILFDWLRQ LQ WKLV UHJDUG� 

��� (YDOXDWLRQ )RU ,QIRUPDWLRQ 2QO\ 
7KH SXUSRVH RI WKLV UHTXLUHPHQW LV WR DVVLVW LQ PL[LQJ JURXW WKDW LV FRQVLVWHQW� 
WR KHOS GHWHUPLQH LI DGMXVWPHQWV DUH QHHGHG WR WKH ZDWHU TXDQWLW\� 6DQG 
PRLVWXUH FULWHULD ZLOO QRW EH VSHFLILHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
'ULOOLQJ DQG 
*URXWLQJ� 6XE� 
VHFWLRQ ��� ± 

� Q�D 

6XEPLWWDOV� 
8QGHU *URXWLQJ 'UDZLQJV� (&� LW LV VWDWHG� �6HSDUDWH VKHHWV VKDOO EH SURYLGHG IRU �� 
VHFWLRQ YLHZ�V� RI GULOOLQJ LQFOXGLQJ ORVW WRROLQJ� DQG VXPPDU\ JHRORJLF LQIRUPDWLRQ �� ����� 
�� ,W VKRXOG EH VSHFLILHG DV WR ZKDW W\SH RI JHRORJLF LQIRUPDWLRQ WR LQFOXGH LQ WKH VXPPDU\ 
VKHHW� 

��� (YDOXDWLRQ &RQFXUUHG 
&RQFXU� WH[W ZLOO UHIHUHQFH SDUDJUDSK �&$'' 3URILOHV DQG 6HFWLRQV�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
&OHDULQJ DQG 

,(35 &RPPHQW *UXEELQJ� 6XE� *HRWHFKQLFDO	 � Q�D�������	 VHFWLRQ ��� ± 
'LVSRVDO RI 
PDWHULDOV� 

7KLV VXE�VHFWLRQ VSHFLILHV KRZ WR GLVSRVH RI QRQ�VDOHDEOH PDWHULDOV VXFK DV WUHH VWXPSV WKDW 
FDQQRW EH EXUQHG� +RZHYHU� LW GRHV QRW VSHFLI\ KRZ WKH DVK UHVLGXH IURP EXUQHG PDWHULDOV 
ZLOO EH GLVSRVHG RI� LI WKH &RQWUDFWRU FKRRVHV WR EXUQ VRPH RI WKH ZDVWH PDWHULDO� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH VSHF VHFWLRQ KDV EHHQ UHYLVHG WR UHTXLUH WKH DVK UHVLGXH EH GLVSRVHG RI LQ 
WKH RQVLWH ERUURZ DUHD DQG FRYHUHG ZLWK D PLQLPXP RI WZR IHHW RI UDQGRP 
ILOO� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

�� 



    
      

   

               
             

        

   
   

     

    

  
 

 
   

  
 

  

 

         
              

           
           

       

   
          

          
          
        

    

     

    
    

  
    

 

             
              

               
             

          
             

         
            

             


 

6HFWLRQ �� �� ��� ,(35 &RPPHQW *HRWHFKQLFDO 6XE�VHFWLRQ �����	 ��	 Q�D������� ± &RPSDFWLRQ� 
7KH VXE�VHFWLRQ VWDWHV� �([FHSW IRU SDYHG DUHDV� FRPSDFW HDFK OD\HU WR DW OHDVW ��� RI 
ODERUDWRU\ PD[LPXP GU\ GHQVLW\ DFFRUGLQJ WR $670 '����� ,Q P\ RSLQLRQ� ZDWHU FRQWHQW 
VKRXOG EH DOVR VSHFLILHG� ,W LV VSHFLILHG HOVHZKHUH� 

��� (YDOXDWLRQ &RQFXUUHG 
5HYLVHG DV UHTXHVWHG� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 

,(35 &RPPHQW 
������� 

*HRWHFKQLFDO 
6XE�VHFWLRQ ��� ± 
8WLOL]DWLRQ RI 
([FDYDWHG 

� Q�D 

0DWHULDOV� 
7KLV VXE�VHFWLRQ VWDWHV� �6DWLVIDFWRU\ �ILQH�JUDLQHG DQG FRDUVH�JUDLQHG� PDWHULDOV UHPRYHG 
IURP H[FDYDWLRQV VKDOO EH XVHG� LQVRIDU DV SUDFWLFDEOH� LQ WKH FRQVWUXFWLRQ RI OHIW DEXWPHQW 
LPSHUYLRXV EODQNHW� ILOOV� HPEDQNPHQWV� VXE�JUDGHV� EHGGLQJ �DV EDFNILOO�� DQG IRU VLPLODU 
SXUSRVHV�� 7KLV VWDWHPHQW PD\ LPSO\ WKDW ERWK FRDUVH�JUDLQHG DQG ILQH�JUDLQHG PDWHULDOV 
FDQ EH XVHG WR FRQVWUXFW LPSHUYLRXV EODQNHW� 

��� (YDOXDWLRQ &RQFXUUHG 
7KH VHQWHQFH ZLOO EH UHYLVHG DV IROORZV� �6DWLVIDFWRU\ �ILQH�JUDLQHG DQG 
FRDUVH�JUDLQHG� PDWHULDOV UHPRYHG IURP H[FDYDWLRQV VKDOO EH XVHG� LQVRIDU DV 
SUDFWLFDEOH DQG ZKHUH DSSURSULDWH� LQ WKH FRQVWUXFWLRQ RI OHIW DEXWPHQW 
LPSHUYLRXV EODQNHW� ILOOV� HPEDQNPHQWV� VXE�JUDGHV� EHGGLQJ �DV EDFNILOO�� 
DQG IRU VLPLODU SXUSRVHV�� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

6HFWLRQ �� �� ��� 
,(35 &RPPHQW (DUWKZRUN� 6XE� *HRWHFKQLFDO	 ��� Q�D�������	 VHFWLRQ ��� ± 

'HILQLWLRQV� 
2Q S� �� WKH GRFXPHQW GHILQHV VDWLVIDFWRU\ FRDUVH�JUDLQHG PDWHULDOV DV *&� *3�*&� *0� 
*&� 6:� 63� 60� 6:�60� 6&� 6:�6&� 63�60� DQG 63�6& ������� ZKLOH VDWLVIDFWRU\ ILQH� 
JUDLQHG PDWHULDOV DUH OLVWHG DV &/� &/�&0� DQG 0/ �������� 2Q SDJH �� WKH GRFXPHQW 
VWDWHV WKDW XQVDWLVIDFWRU\ PDWHULDOV DUH WKRVH ZKLFK GR QRW FRPSO\ ZLWK WKH UHTXLUHPHQWV 
IRU VDWLVIDFWRU\ FRDUVH�JUDLQHG RU ILQH�JUDLQHG PDWHULDOV �������� 7KH SDUDJUDSKV XQGHU 
����� DQG ����� DOVR VWDWH WKDW UHTXLUHPHQWV IRU JUDGDWLRQ WHVWLQJ IUHTXHQFLHV DUH SURYLGHG 
LQ SDUDJUDSK ),// $1' %$&.),// 0$7(5,$/ *5$'$7,216� *UDLQ VL]H 
GLVWULEXWLRQ �JUDGDWLRQ� FDQ EH DQ LPSRUWDQW UHTXLUHPHQW IRU FRDUVH�JUDLQHG VRLOV� EXW QRW 
IRU ILQH�JUDLQHG VRLOV� $WWHUEHUJ OLPLWV PD\ EH PRUH UHOHYDQW IRU ILQH�JUDLQHG VRLOV� $OVR� 

��
 



              
  

   
          

     

     


 

VRPH RI WKH FRDUVH�JUDLQHG VRLOV OLVWHG DERYH DV VDWLVIDFWRU\ PDWHULDOV PD\ QRW PHHW WKH 
JUDGDWLRQ UHTXLUHPHQWV� 

��� (YDOXDWLRQ &RQFXUUHG 
3DUDJUDSK ������ ZLOO EH UHYLVHG WR LQFOXGH $WWHUEHUJ OLPLW WHVWLQJ 
UHTXLUHPHQWV IRU SODVWLF� ILQH�JUDLQHG VRLOV� 

��� %DFNFKHFN 5HFRPPHQGDWLRQ &ORVH &RPPHQW 

��
 


