$Q H[SRVp RI WK
JRYHUQPHQW VWDQGDU(
WR PRUH WKDQ W K UX® QGHFI/G
IDWDOLWLHY DQG FDWDVWURSKLF LQ

E\ 3DXOD /DZORU DQG



 QWURGXFWLRQ

,Q +XJK '"H+DYHQ ZKR LV RIWHDQVKHUHR U & GDW R ZIRW W KHORHW M BHV H/HWPHRIKY D
SDSHU RQ DXWRPRELOH SURWHFWLRQ FRQFOXGLQJ WKDW KXPDQ ERGLHV FRXO(
VHULRXV LQMXU\ RU GHDWK LI WKH\ ZHUH SURSHUO\ 3SDFNDJHG" LQ WKHLU DXW
VKRXOG KDYH IRUPHG WKH JHQHVLV RI RFFXSDQW SURWHFWLRQ GHVLJQ LQ YHK

7KH SDFNDJH VKRXOG QRW RSHQ XS RU VSLOO LWV FRQWHQWY DQG VKRXOG
FRQGLWLRQV RI IRUFH WKDW H[SRVH WKH FRQWHQWY LQVLGH WR GDPDJH

3DFNDJLQJ VWUXFWXUHV ZKLFK VKLHOG WKH LQQHU FRQWDLQHU PXVW QRW E
UHVLVW IRUFH E\ \LHOGLQJ DQG DEVRUELQJ HQHUJ\

$UWLFOHYV LQVLGH WKH SDFNDJH VKRXOG EH KHOG DQG LPPRELOL]JHG LQVLGF

5HVWUDLQW RI DQ REMHFW LQVLGH D SDFNDJH PXVW EH DFKLHYHG E\ WUDQV
SDFNDJHG REMHFW

8QIRUWXQDWHO\ PRVW YHKLFOH PDQXIDFWXUHUVY DQG WKH JRYHUQPHQW DJHQF
HOHFWHG QRW WR IROORZ 'H+DYHQYV FUDVKZRUWKLQHVY SULQFLSOHYVY LQ UROORYH
RFFXSDQWYV HDFK \HDU DUH NLOOHG RU VHULRXVO\ LQMXUHG ZKHQ WKH\ DUH OLWHL

LY PRQBRV GV
IRUP RI FROOLVLF
WDQFHV LQ

<HW LQ

WKH ODVW \HDUV PRUH SHRSOH DUH NLOPHG DQG QMXUHG

\%'W\év LQ RWKHU

W\V\SHV Rl FROOLVLRQV

,Q OXUUD\ ODFND\ RQH RI WKH YHKLFOH LQGXVWU\ﬂV (0]
FRQFOXGHG WKDW UROORYHU DFFLGHQWY DUH WKH

SHRSOH DUH FDWDVWURSKLFDOO\ LQMXUHG HDFK \ Q UROORYHU DFFLGHQWYV
'K\ GR UROORYHUV FDXVH VXFK D KLJK SHUFHQWD*HH: R< YADERXV, LLQMXULHV

DQG IDWDOLWLHV" 7KLV YHU\ TXHVWLRQ KDG EHHQ DQVZHUHG UHSHDWHGO\ LQ
LQWHUQDO YHKLFOH PDQXIDFWXUHU GRFXPHQSRRWE&D &HWD WHHED¥FHKR ¥ B H  RAXKID@H G E
DGHTXDWH URRI VWUHQJWK GXULQJ D UROORYNIS LDAH VBRI LHWGRIAWD QI KHBWAULFDC
VWURQJHU URRIV VDYH OLYHV WKH YHKLFOH LQGXVWU\ KDV PDGH D FRQFHUWHG HII
SURYLGHY QR PHDQLQJIXO VDIHW\ EHQHILW &RQVHTXHQWO\ PRVW RI WKH YHKLFOF
WKDW KDYH LQDGHTXDWHO\ UHLQIRUFHG URRI VWUXFWXUHV WKDW UHVXOW LQ URRI
TXDGULSOHJLD SDUDSOHJLF DQG FDWDVWURSKLF EUDLQ LQMXULHV ,Q VKRUW $PF
DQG VDIHW\ Rl WKHLU URRI VWUXFWXUHV 7KLV GHFHSWLRQ KDV H[LVWHG IRU WKH

'"HDWKV )J)URP 5RRI ,QWUXVLRQ ,Q 5ROORYHUV ,QFUHDVHG 2YHU 3D
+LJKZD\ '"HDWKV 'HFUHDVHG 6LQFH

=70 30% J5T0T, 7l 6LQFH KLJKZD\ IDWDOLWLHYV KDYH GHFUHD

51 T0( s QXPEHU RI YHKLFOHV DQG YHKLFOH PLOHV GULYHQ
GUDPDWLFDOO\ +RZHYHU GHDWKV DQG FDWDVWU
URRI FUXVK DQG UROORYHU KDYH LQFUHDVHG HDFI
775520520 ] rvs st eszes 1es)s o \HDUV 7KLV GDWD EHJV WKH TXHVWLRQ ZK\" 7KH
e oain s D oo Tacs st B iow Gl OH VDIHW\ DGYDQFHV KDYH EHHQ PDGH ZLWK V
VHDWV DQG GRRU ODWFKHV WKH URRI VWUXFWXUF

ZHDNHVW OLQN VLQFH PRVW YHKLFOH PDQXIDFWXU
3522) &586+ ,17586,21 LV HVWLPDWHG RRFFWRD&QSE\V%QL\éyO\URRI LQWHJULW\ 7KH YHKLFOH PDQ
FRQWULEXWH WR VHULRXV RU 1DWDO BOMXU\RLR /W1 RRIO G KHY VAW HMQMLP WK H URRI \HW WKH\ KDYH

yenupe sy erevan RORe RV KLQJ LQ WKH ODVW \HDU\G MR- GUHYHQW RU F




+LVWRU\ RI '\QDPLF 5RRI 6WUHQJWK 7HVWLQJ

,Q &KU\WVOHU
UDWLRQ LQWURGXFHG
$LUIORZ YHKLFOH DQE&
LW DWKH VWURQJIHVWE
FDU LQ WKH ZRUOG
\RX FDQ WUXVW LQ DQ
JHQF\ "7KH $LUIORZ URRI
VWUXFWHG RI VWHHO JLUGH
W\SH IUDPH DQG VWXUG\S
SLOODUV 7KH
ILOP IRU WKH $

,Q WKH $XWRPRWLYH &UDVK ,QMXU\ 5t

WKDW LQ UROOFRFYUNXY BIEG L &RH QWKWH WF S
VWUXFWXUH LV DOVR D VHULRXV SUK=Ot:.’> DV
WLYHO\ GHVWUR\V WKH SDFNDJH FRPSDUWPHC
QR URRP IRU WKH RERX$2QQW ~
FRQFOXGHBQWXOQWOLDU\ URRI VXSTRUW
) EULQIWWUXFWXUH RU UROORYHU VWUXFW]
_UQHUEH DGGHG WR WKH QRUPDO URRI VKHOO
: VXFK WKDW WKH URRI VKRXOG V'X“ o 22UW |
PDWHO\ WLPHV WKH Z 4ALJIK\V/ RI
HG VHYHUDO UH WKH FDU ZLWKRXW H[FHHGLWJ WKH
ZKHUH WKH URH SRR \LHOG SRK®W WKH $&,5 PDGH
GHPRQVWUDWHG QR VWUXFWXUD|O ;&% R, Realale IWHWNDEKFRPPHQGDWLRQV *HQHUDO
LK , DQG FEKRWRUW )RUG DQG &KU\WOHU ZHUH
ZDV QRW DIIHFWHG WKH GRRUVRSHQHG DQG WRHAK ILQDQFLDOO\ VXSSRLUWLQJ &R

! JH
ZLQGVKLHOG DQG ZLQ%%QM{DDE% DQG FRQWLQXHG WR GR VR 1RU \HD!
$UMD\ OLOOHU IRUPHU 3UHVLGHQW RI )RUG ORW™"" ~~ PSD

0OXVWDQJ

JRUG- @9 RPPLWWHH LQ UHJDUGLQJ WKH OXVWDQJ ,RUGTV (]
OU OLOOHU ZDV DVNHG LI )RUG ZRXOG EH SURYLGLQJ D UROO E|
DV WKH\ KDG LQ WKHLU ([SHULPHQWDO 6DIHW\ &DU 0l' OLCOHU
EH SURYLGLQJ UROO EDUV EHFDXVH )RUGTV URRIV ZHUH VX ILFL

g 5 lLOP Rl D --.-------------------------------
UROOLQJ RY
HTXLSSHG ZLWK D WRKOHUEDZDV E—'g—-rt
RI WKH URR s

DQG WKDW IXOO0O SURWHFWLRQ R

7KH ,PSDFW DQG 5RO0 2YHU 7THVW 3URFHGXUHVY 6XEFRPPLWWHH RI WKH 6RFLHW)
IRUPHG LQ LQ RUGHU WR GHYHORS WHVW SURFHGXUHV IRU HYDOXDWLQJ YHKLFO
LPSDFWV 7KH VXEFRPPLWWHHIY PHPEHUV LQFOXGHG UHSUHVHQWDWLYHV IURP *HQ
RI *HQHUDO ORWRUV )RUG ORWRU &RPSDQ\ &KU\VOHU &RUSRUDWLRQ .DLVHU -HHS
&RPSDQ\ 9RONVZDJRQ RI $PHULFD ,QF DQG $PHULFDQ ORWRUV &RUSRUDWLRQ ,Q
GHYHORSHG DQG DSSURYHG WKH 6% ¢5R6Ea PPHHYUGCHGY 3WDRWLIFHHKW &ROOLVLRQ

*0 3URYLQJ *URXQG 7RS 'URS 7THVW 3URFHGXUH

*0 KDG EHHQ GURSSLQJ YHKLFOHV IURP IHHWZBWK D G Hl ki W R O3 DWW LW
VLQFH 2FWREHU WR HYDOXDWH WKH URRI VWUZZ(K RI WKty YWk F OXio . Q 8
IRXLV /IXQGVWURP DQQRXQFHG *0fV '"HVLIQ *RDGY IRU 6DIHW\ ZKLFRRWBURSG

37KH URRI VWUXFWXUH R
YHKLFOH VKRXOG EH VW
3+ WR ZLWKVWDQG D  PSK
IRRW BURSOHYHO UR@QVRY RR VHU
LQMXU\ WR WKH RFFXSD/{
ZHUH JRLQGIUMR BHURSSH
D GHJUHH UROO DWWL
LQ DFFRUGDQFH ZLWK 3
s 7HVW 3URFHGXUH 3*
WKDW WKH GURS KHLJK
723 '523 7(67 LQFUHDVHG WR IHH




,Q $XIXVW WKH 6$( DSSURYHG WKH LQYHUWHG GURS WHVW SURFHGXUH 6¢
7KH SURFHGXUH ZDV GHVLIJQHG WR EH D UHSHDWDEOH DQG UHOLDEOH WHVW PHW
KHLIKW EXW GLG VXJJHVW D GHJUHH UROO DQJOH DQG D GHJUHH SLWFK DQJO

THVW 1R & 7THVW 1R &

6HS  DQG 2Q 6HSWHPEHU
THQHUDO ORWRYYVKHU %RG\ SHUIRUP
RS JHVWISHSRUM RS WHVWYV ZKLFo
: LoFK GURSLQFKHV FUXVK LQWR Vg
LQFKHV AUXRWRPSDUWPHQW IURP D

RI RQO\ LQFKHV

/HVV WKDQ RQH PRQWK DIWHU LWV URRIV SHUIRUPHG VR SRRUO\ XVLQJ WKH ¢
JLVKHU %RG\ SURSRVHG D VWDWLF URRI FUXVK WHVW WR HYDOXDWH URRI LQWHJI
IDWLRQDO +LJKZD\ 6DIHW\ %XUHDX 1+6% WKH SUHGHFHVVRU DJHQF\ WR WKH 1D
1+76$ WKH /RFENKHHG *HRUJLD &RPSDQ\ SHUIRUPHG ERWK VWDWLF
DQG G\QDPLF URRI WHVWYV RI PRGHO \HDU| )RUG"SDVVHGQJIHU FDUIV
7KH UHVXOWV Rl WKH G\QDPLF WHVWYV ZHUH YWBbY, VOLQJI™ ™" J‘-”*f-m 63(

s

837KH VWURQJHVW URRI VWUXFWXUH WHVWRI.;!.QEZ‘-H

UHVLVWLQJ D GURS WHVW RI RQO\ D IHZ | QFkHNy—E+H+FRGH— < o
H[FHVVLYH GHIRUPDWLRQ RI WKH URRI VWUXEWXUH..REEXLUUH

/IRENKHHG *HRUJLD UHFR PIPHSQURYG WKKHW W IRHW\ RI DXWRPRELOH RFFXSDQWYV GXULQ
UHFRPPHQGHG WKDW WKH GHVLJQ FULWHULD IRU IXWXUH URRI VWUXFWXUHV UHTXL
LQJ DW OHDVW WZLFH WKH FXUE ZHLJKW RI WKH YHKLFOH ZLWKRXW H[FHVVLYH LQYV

,Q 0D\ WKH 1+6% SURSRVHG D G\QDPLF JURXQG OHYHO UR U WHVW \
UHTXLUHG QR SRUWLRQ RI WKH WHVW GXPP\ EH HMHFWHG GXULQIXWKHUROORYH!L
G\QDPLF UROORYHU WHVW KDG QRWKLQJ WR GR ZLW¥'HYDOXDWLQJ URRI VWUHQJ\
WKH WHVW ZDV SDUW RI )0966 ZKLFK HYDOXDWHYV g#VWWbi@%ﬁWQWWﬁ¢’§WUYRUF

*0 QRWHG WKDW

'"HVSLWH NQRZLQJ KRZ SLWLIX00\ LWV YHKLFOHV ZH N keskyl B8 LGN DR & bebd
LQWHJULW\ WHVWV EDVHG RQ WKH IDLOHG GURS WH VWR/¥HLER O OR YHIQ W HD\@ [DR DR bV

O

YHKLFOH PDQXIDFWXUHUV LQ $XJXVW ILOHG XQDQEPRPA\KRGGR\OWPVR Q1 fWR BKH
SURSRVDO WKDW ZRXOG KDYH UHTXLUHG G\QDPLF UR®DYORWHS v RE MK s B YWk G
VI\VWHP HYDOXDWLRQ XQGHU )0966 *HQHUDO ORWRUV HYHO KDG RITCFLDOV IUJ

WKH "HSDUWPHQW RI 7UDQVSRUWDWLRQ FRPH YLVLW ZKHUH WKH JRYHUQPHQW RI|
SDUW RI WKH UHVWUDLQW V\VWHP HYDOXDWLRQ

7KH YHKLFOH LQGXVWU\ IRXJKW WKH 1+6% 1+76%$fV LPSOHPHQWDWLRQ RI D G\
FDYHG LQ WR LQGXVWU\ SUHVVXUH DQG UHVFLQGHG WKH UROORYHU SURSRVDO R

I
Owm

. _VLGHV RI
s VLG H

1

U

f 'R HULW\
VLGH ORFLW\
FDQ EH

VHTXHQ

$ -R

YHUW

7KH U W K H
PRYL




KDW LV DEXQGDQWO\ FOHDU IURP D UHYLHZ RI WKHVH WHVW W\SHV LV WKH IRO
WHVWV EHFRPH PRUH UHSHDWDEOH DQG UHSURGXFLEOH WKH\ EHFRPH OHVV SUHGL
PDQXIDFWXUHUV OLNH OHUFHGHY DQG 9ROYR KDYH VXSSOHPHQWHG WKHLU )0966
UROORYHU WHVWLQJ WR HYDOXDWH UHDO ZRUOG IRUFHV RQ WKH FRPSOHWH YHKLFC(
SRWHQWLDO DQG KDYH FRQGXFWHG PXOWLSOH WHVWYV WR DFFRXQW IRU WHVW WR

0(5&('(6 'URS 7HVW

OHUFHGHV %H
KDV GURS WH
RI LWV VHGDQ
WKH 6$( - SURFHGXUWH
GURS KHLIJKWYV RI

WR LOQFKHV VLQFH
OHUFHGHVY UHTXLUHYV
VWUXFWXUH PDLQWD L
Rl WKH RULJLQDO VLG

+LVWRU\ 21 6WDWLF 5RRI &UXVK 7HVWLQJ

2Q 2FWREHU WKH 6HFUHWDU\ RI &RPPHUFH DQQRXQFHG WKH GHYHORSPHQ
VDIHW\ VWDQGDUGY SXUVXDQW WR WKH 1DWLRQDO 7UDIILF DQG ORWRU 9HK' "™H 6D|
GHYHORSHG DW )LVKHU %RG\ E\ -DPHV $XJXVWLWLYVY DQ DVVRFLDWH VHQLRU JHVHD!
IRU EXLOGLQJ WKH YHKLFOH ERGLHV IRU *HQHUDO ORWRUYV

,Q $XIXVW RI WKH ,PSDFW DQG 5RO0 2YHU 7HVW 3URFHGXUHYV 6XEF?FPI NWH
5HFRPPHQGHG 3UDPYFWMUWHG 9HKLFOH 'URS 7A$V(W 3URBHMEBKOHMNKKIXVW WKH VXEFRPPLWW
ZRUN RQ WHVW SURFHGXUHYV ZDV QHDULQJ FRPSOHWLRQ OHPEHUV XVHG WKH WRS |
REWDLQLQJ YDOXHV IRU GURS KHLJKW DQG HQFURDFKPHQW GLVWDQFH 7{H SURFH!
UHOLDEOH WHVW PHWKRGRORJ\ W ZDV FRQFOXGHG WKDW LQLWLDOO\ YHRckFCHV V

2Q0\ D ZHHN RU VR DIWHU WKH VXEFRPPLWWHHTV ,QYHUWHG 'URS 7HV V 6. ( -
GURS KHLJKW RI IHHW ZDV LQLWLDOO\ HYWDEOLVKHG )LVKHU AUAHERBP GURSE<-G WZR
LQFKHV ZKLFK UHVXOWHG LQ LOQFKHYLRKBUW®»RIGR WHW WG RVKH VDPH &KHYUROF
KDUGWRS ZLWK WKH VWDWLF URRI FUXVKHU DQG WKH YHKLFOHTV URRI ZLWKVYWRRG

,PPHGLDWHO\ DIWHU *HQHUDO ORWRUVY YHKLFOHV IDLOHG WKH WZR GURS WHVW
%RG\ SUHSDUHG D SRIRISKRVBPOKRAIHD/W 3BRFHEBKQNRQ RI )LVKHU %RG\ DQG DOVR > VX
PHPEHU SUHVHQWHG .ORYHYV SURSRVDO WR WKH 6%$( ,PSDFW DQG 5R0O0 2kl 'HVW

.ORYH{V SURSRVDO VWDBMWHEH LW\ DHBWMDLQ'WMDQXREHUY DUH REWDLQHG WXUHF
IRU OE ORDG $ VL[ LQFK YHKLFOH GURS KHLJKW DOORZLQLWYKBHKWARGRKHY FUX
QRZ UHDOL]HG WKDW DOO WKHLU YHKLFOHY ZRXOG QRW HYHQ PHHW D GURS KHYIKW
TXHVWLRR FDQ VD\ WKDW LW GRHV QRW SURYLGH DV JRRG D PHDVXUH RI YHKLFOH V
W ZDV .ORYHYV LGHD WR VXJJHVW WKLV WHVW SURFHGXUH DV DQ DOWHUCDWLYH P|
QLFNQDPH IRU WKH 6WDRQLE 1&UXVKHU ZDV

LVKHU %RG\TV RULJLQDO 6WDWLF 5RRI &UXVK

7:2.3,7/5 SRRI &UXVK THVW SURBREK Y, 3.//$5 WHVYW ZLWK D SODWHQ 1 ¢0d\

SODWHQ VL]H FKDQJHG WR D [ ~ D 7 D
JLVKHU %RG\{V ILQDOOVWR D ~ [ ° 7KH WHVW PRYHG IURP D 7
WHVW WR D 21( 6,'(" WHVW DQG IURP D vYVW SHU
GHJUHH SLWFK DQJOH WR D GHJUHH SILWFK DQJC
FKDQJHVY WKDW DGGHG XS WR WKH OHDVW VHYHU|
WKDW *0fV YHKLFOHVY FRXOG SDVV

2QH ZHHN DIWHU .ORYHfV SURSRVDO uv SUH)
VXEFRPPLWWHH )LVKHU %RG\ VWRSSHG FRQGXFW




7KH 6$( DSSURYHG )LVKHU %RG\{V 6WDW
EHU ZRHINVVHQJIHU &DU 5RRI &UXVK BHVW
- 7~ ZDV DGRSWHG 7KHUH ZHUH VRPH PRGLI
ZDV RQO\ WHVWLQJ RQ WKH SULPDU\ URRI V
LQFUHDVHG IURP [ ~WR [ ~

VL]H ZD

SRRI 'DPDJH &RPSD 7KH YHKLFOH LQGXYWU\ N HZ WR“
VWDWLF URRI WHVWLQJ GLG QR §9|I_.|6D8\L/\SH RRI &UXVK 7

WKH GDPDJH VXVWDLQHG LQ D G\QDP

UROORYHU RU GURS WHVW RU WKH GDPDJH

IURP ILHOG DFFLGHQW UROORYHU VXUYH\V 2Q -XQH

WKDW WKIISRRZI\WDWPDJH FRUIZKHQDMRFRSDDERUDWRU\ URRI FU>

YV KLOO URGIORWIEFNOLQJ IDLOXUHV UHVXOW LQ D SRVVLEC

GXFLQJ REMHFGMY 5HFRPPHOIKHWLRRIVERZ DWWDFKPHQWYV VI

/IDERUDWRU\ URRI FUXRSURYKIGOWRIROBRIKGH EXFNOLQJ IDLOXUHV GXULQJ UROC

2Q -DQXDU\ WKH 1+6% SURSRVHG 1572 Grvarnment Propsied R
IURP URRI LQWUXVLRQ E\ LPSOHPHQWLQJ RO,
VLGH VWDWLF WHVW RI URRI VWUHQJWK
GHYLFH RULHQWHG DW GHJUHHV KRUL] A= | (.
DOO\ ZKHUHLQ WKH VWDWLF ORDG ZDV D ' &
WKH $ SLOODU XQWLO UHDFKLQJ D IRUFH
RI WKH YHKLFOH RU SRXQGV ZKLFKH

7:2 6,'"(" 5RRI &UXVK 7THVW 3URFHGXUF

*ANUARY
2Q -DQXDU\ JLVKHU %RG\ EHIJDQ WHVWLQJ LWV SDVVHQJHU FDU URRIV
%HWZHHQ -DQXDU\ DQG ODUFK YLUWXDOO\ DOO *0 YHKLFOHVY WKDW ZHUH
VWUHQJWK WHVW 2Q -DQXDU\ JRUG EHIJDQ WHVWLQJ LWV SDVVHQJHU FDU
VWUHQJIJWK VWDQGDUG %HWZHHQ -DQXDU\ DQG ODUFK DOO RI )RUG SURC

WKH SURSRVHG URRI VWUHQJWK VWDQGDUG )RUGYV UHFRPPHQGDWLRQ WR SDVYV
WR 3KDYH WKH VHFRQG WHVW RQ WKH RWKHU IURQW FRUQHU RI WKH FDU UHPRYH
ODUFK DQG $SULO *0 J)RUG DQG &KU\WOHU HDFK RSSRVHG WKH 1+6%fV SURSR
'"HVSLWH NQRZOHGJH WR WKH FRQWUDU\ WKH YHKLFOH LQGXVWU\ WROG WKH 1+6'
WKH URRI ZzDV XQQHFHVVDU\ *0 )RUG DQG &KU\WWOHU SURSRVHG D PXFK ZHDNHU
UHGXFWLRQ LQ SLWFK DQJOH 7KH 1+6% 1+76$%$ DFFHSWHG WKH YHKLFOH LQGXVWI
GRZQ E\ UHTXLULQJ WKH PDQXIDFWXUHUV DSSO\ b VWDWLF ORDG WR RQH VLGH R
JRYHUQPHQW LQWR LPSOHPHQWLQJ D VWDQGDUG WKDW WKHLU YHKLFOHV FRXOG
SHRSOH LQ D UROORYHU $V VXFK RQ 'HFHPEHU WKH 1+76%$ DQQRXQFHG WK
WHPSRUDU\ DOWHUQDWLYH WR )0966 UROORYHU WHVWLQJ
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(QDFWPHQW RI )®FRI &UXVK 5HVLVWDQFH

2Q 'HFHPEHU WKH 1+76%$ DQQRXQFHG WKH FUHDWLRQ RI )0966
'"HVSLWH VWDWLQJ WKDW YIDBREHEXRXOW EH 14768 1HZV 5HOHDVH 'HA
DPD]LQJOWHPISIRWEYW SURFHGXUH LV VWLOO LQ H e LV LOMASeHs nv
\HDUV WKHUH KDV EHHQ QR G\QDPLF UROORYHU U pQDOWHUQDWRYHWDQGDUGRKQ Vi'G (RU |

RU DQ\ RWKHU IHGHUDO PRWRU YHKLFOH VDIHW UROORYHU WHVW DQG ZU90H KDYH EH
XSJUDGHV WR )0966 RWKHU WKDQ H[WHQGLQJ W EHF%T’\A"/'HHU”;)(FJ‘A{(wH RQ $XIX¥WyvvHOJHU F
URRI VWUHQJWK UHTXLUHPHQWY WR OLJKW WUXFN gwpgGDUG ~ ZLOO QR ORGIHU EH D
VXEVWLWXWH IRU UROORYHU WHVW RI

7KH FXUUHQW YHUVLRQ RI )0966 RQO\ UHTX| 6WDQGDUG DQG LV H[SHFWHG P\ RI WK
YHKLFOH RU SRXQGV ZKLFK HYHU LV OHvV g| EHUHYRNHGWKHQ JLVWL o 'RU K
FODLPHG WKDW )0%a®VXILLUFREQW VWDQGDUG IRU RFFASDOW SORWHF
WLRQRUG LQ LWV VXEPLVVLRQV WR WKH 1+76% KDV FODLPHG WKDW )0966
SURYEGRWDIHW\ EHQHILW WR RFFXSDQWYV ~

7KH RQH VLGHG WHVW WKDW
WKH JRYHUQPHQW ZDV FRQQHG
LQWR LPSOHPHQWLQJ E\ WKH
LQGXVWU\ KDV EHHQ GHWULPHQ 7 758&. )0966
5'4§VRj{yVVVFQ VDIHW\ EHFDXVH WKHRRI &UXVK ,QYHVWLIJDWLRQ 5HVXO\

'‘DWH RI 2UGHU
$XJ

YRUG
YLQDO 7HVW

7THVW 2UGHU 1R 7y 2 1R &
ZLQGVKLHOG XVXDOO\ EUHDNV. RU ,
54) SRSV RXW RQ ILUVW FRO\Nnd\%\FI;PV(/LKQH 6 7 TUXFN ORGHO <HDU

S7TKH FDE ZDV

WHMWS ZUW KX QG DQG wi

6 7 &DE 3LFN { °reowy
GRRUV DQG ZLQGNAHHOSs FRQWLQXH S TR
7KH PD[LPIXP RIFSOILHROODSVHYV X! .
ORDG zZDV */$=,1*

KH URRI VWUHQJW|

'DWH RI 2UGHU
$XJ

)JRUG

)LQDO7HVWEHS&§M

7THVW 2UGHU
54)

37KH FDE ZDV W
ZLQGVKLHOG E

7KH PD[LPXF
ORDG ZDV (@)

WKH VWUHQJWK RI W
EURNHQ RU PLVVLQJ
ZLQGVKLHOG ,Q

URRI FUXVK WHVW Z
GXFWHG RQ DQ )
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7KH 1+76%$ HQJLQHHU :LOOLDP &KX ZKR Z8@®HIUW KHF R WILYH) POG H U WKH
)0966 VWDQGDUG VXEPLWWHG WKH IR OIRRZHREHER PP HERW GKEWHKE DQ H[WHQVL)
1+76% 5RRI &UXVK 'RFNHW RQ $SULO RI )0966 DQG GHWHUPLQHG WKDW LW
VLIJQLILFDQW LPSDFW RQ SDVVHQJHU FC
3 Q UHWURVSHFW , WKLQN 1+76% WKKRKBEDOXDWLRQ FRQGXFWHG WHVWV |
KDYH LQVLVWHG WKDW WKH VHFRQ® KIRROQHUDQG IRXQG WKDW WKH SUH
EH WHVWHG RQ WKH VDPH YHKLFOWMURQJHU URRIV

7KHUH DUH VHYHUDO UHDVRQV ZK\ )0966 LV IODZHG  &rbtieilitlie,
;é%uégvg')g%v@é%BBBBBBBBBBBBBBBBBBBBBBBB
£+ ,W LV VWDWLF QRW G\QDPLF OLNH 6$( - 7 e
+ ,W SURYLGHV QR LQMXU\ HYDOXDWLRQ 1+76$ THFKQLFDO SHSRUW
¥ ,W RQO\ ORDGY RQH VLGH RI WKH URRI $Q (YDOXDWLRQ RI 'RRU /RFNV
DQG 5RRI &UXVK 5HVLVWDQFH
+ ,W RQO\ ORDGV WKDW VLQJOH VLGH RI WKH URRI ZKLFERVEQHU SR S HUFEHQW

H[SHFWHG IRUFHV LQ D UROORYHU FUDVK twooebUGY DoG

IDLOV WR DFFRXQW IRU WKH ORVV RI ZLQGVKLHOG UHVLVWDQFH
IDLOV WR HYDOXDWH DQ\ UHVWUDLQW V\VWHP SHUIRUPDQFH
¥+ ,W IDLOV WR WDNH LQWR FRQVLGHUDWLRQ PXOWLSOH URRT WR JURXQG FRQ\

H +H
B

,Q $XIXVW WKH 1+76$%$ SURSRVHG D UHYLVLRQ WR )0966 WKDW E\ WKH D.
PRVW RI DSSUR[LPDWHO\ IDWDOLWLHY HDFK \HDU 7KH SURSRVHG FKDQJH
HUV WR DSSO\ WKH EHVW HQJLQHHULQJ SUDFWLFHV ZLWKLQ WKH LQGXVWU\ OHW
LWLHYVY 7KH QHZ VWDQGDUG ZRXOG UHTXLUH WKH YHKLFOH ZLWKVWDQG WLPH)
WLPHV WKH YHKLFOH ZHLJKW WKH 1+76%$fV SURSRVHG UHYLVLRQ IDOOV ZHOO VKF
UHYLVLRQ WR )0966 DOVR FRQWLQXHV WR DOORZ WKH PDQXIDFWXUHUV WR UHC
7KH ELJJHVW GHILFLHQF\ LV WKH FRQWLQXHG IDLOXUH WR UHTXLUH G\QDPLF URO

7KH *UHDW 6DIHW\ '"HEDWH 'RHV $ 6WURQJHU 5RRI 3U

2QH RI WKH FKLHI FULWLFLVPV RI )0966 LV WKH 1+76%$TV ODFN RI FRUUHOD

WLRQ EHWZHHQ YHKLFOH URRI FUXVK SHUIRUPDQ o TT T RILQMXI
IDWDOLW\ LQ UROORYHUV 0DQXIDFWXUHU H[SHU e LAY, UV KDYH
WDNHQ WKH SRVLWLRQ LQ URRI FUXVK OLWLJDWL 6DIHW\ 5HYLHZ %RDU G- YHR R Wo
UROORYHU VDIHW\ $V QRWHG LQ WKH LQWURGXFW =< % & 5RRI 6WUHQJIWKH WKDV

FRLQHG LV PDQYHBGI WKEBHRSO1 SXW WKH URRI FUXVK L)
LQMXUHV RU NLOOV LW LV WKH RFFXSDQW GLYLQJ LQVv °$SIWHU FRQVLGHUDE K\ﬁv-kv ﬁg
H @R

EHJLQV WR FUXVK ,Q IDFW *HQHUDO ORWRUV FUHDWF oy gfifis WKDW DFFLS

LQ D 6DIHW\ 5HYLHZ %RDUG PHHWLQJ RQ -XO\ WKH RFFXSDQW IDOOY GRZQzD
LQWHULRU RI WKH URRI ~
2Q WKH RWKHU KDQG H[SHUWYV IRU YLFWLPV DV ZHh P HQW

LOQVLGHUV RSLQH WKDW URRI FUXVK LV UHODWHG WR LQMXU\ ,Q VKRUW WKH\ EHOL
VWURQJHU URRI ZRXOG SUHYHQW URRI FUXVK DQG WKH QXPEHUV RI URRI FUXVK UHC
GHDWKY DQG VHULRXV LQMXULHYVY ZRXOG GHFUHDVH

'RHV 5RRI &UXVK 2U 'LYLQJ ,QWR 7KH 5RRI &DXVH ,QM)

I1RWLQJ WKDW DSSUR[LPDWHO\ RFFXSDQWY ZHUH NLOOHG LQ E\ LPSDFW
H[FHVVLYH URRI FUXVK )0966*WRZDWGURBEBWBDG/KY DQG LQMXULHY GXH WR WKH LQW
SDVVHQJHU FRPSDUWPHQVBDOLWKWROWRFEUWPHGLDWHO\ HPEUDFLQJ WKH LGHD RI HQK
RI LPSURYLQJ VDIHW\ OLNH WKH YHKLFOH PDQXIDFWXUHUV KDG GRQH LQ \HDUV SDV'
HUV $VVRFLDWLRQ DORQJ ZLWK WKH YHKLFOH PDQXIDFWXUHUV WRRN WKH SRVLWL
LQ OLWLIDWLRQ WKDW WKHUH ZDV QR FDXVDO UHODWLRQVKLS EHWZHHQ URRI FUXV
RGGV ZLWK LQWHUQDO GRFXPHQWYV IURP WKH PDQXIDFWXUHUYV



2Q -XO0\ JRUGTV -RKQ :HRKHBWWHRWIMHKRRWAKIGIYW.V REYLRXV WKDW RFFEXSDQ
WKDW DUH UHVWUDLQHG LQ XSULJKW SRVLWLRQV DUH PRUH VXVFHSWLEOH WR LQMX
RFFXSDQWY ZKR DUH IUHH WR WXPEOH DERXW WKH LQWHULRU RI WKH YHKLFOH
ZHDULQJ HIIHFWLYH UHVWUDLQW V\VWHPV E\ H[SRVLQJ WKHP WR PRUH VHYHUH LQM?

UHVWUDLRUWGM Y (QJLQHHULQJ 6WDII FRQE@MXGRGOLRY HUOD F F L GHK@WV RI WKH VHUL
IDWDO KHDG LQMXULHYVY UHFHLYHG E\ WKH GULYHU FRPH IURP WKH URRI
,Q $XJIXVW *HQHUDO ORWRUVY %YHQ 3DUU U
$XJ PHPRRS 6WUHQJVOKSHVHDUFK 6WXG\ RI UROORY
*HQHUDO ORWRUYV DFFLGHQWYV FRQFKMUGEBJUHHY RI URRI FROODSVH
7R % & 3DUU LQ KLJKHU GHJUHHV RI KHDG LQMXU\ 7KLV LV SDL
6XEMHFW 7RS 6WUHQJWK LQ WKH GDQJHURXV DQG IDWDO LQMXU\ FDWHJRUL
&RUQHOO $&,5 $FFLGHQW &UDVK QMXU\SHVHDU
RSSLLTES TR UIERY Bl JRUG TV (366 WIGKIRZULWLQJ
FROODSVH UHVXOW LQ KLJKHU CHJl@JﬁEH W‘#@@Y%M%@‘F‘?R@*WWWV RI
7KLV LV SDUWLFXODUO\ WUXH L© TOHVYRRVSOQELH@BEQI PRGHUDWH RU VHYHUH W
LQMXU\ FDWHJRULHV ° GXULQJ UROORYHU ZHUH LQMXUHG PRUH VHYHUHO\
Rl YHKLFOHVY VXVWDLQLQJ PLQRU WRS GDPDJH

&KU\VOHU &DOVSD &KU\WOHU 569
5HVHDUFK 6DIHW)\ _9BK| FOH
e D ,Q -XQH &KU\VOHU

P : FRQFOXGHG LQ (QJLQHHULQJ 6DIHW)\
HTXLSSHG LT \ &RPPLWWHH OHHWLQJ OLQWXHV WKDW
D UROO ED® S = SWKH DGGLWLRQDO OLYHV

UHLQIRUFHG

VDYHG LQ DQ 569 LV WKH UHVXOW
DQG & SLOODU

RI UHGXFHG URRI LQWUXVLRQ

'"HVSLWH GHFDGHV RI LQWHUQDO GRFXPHQWYV RXWOL
FDXVHG LQMXU\ LQGXVWU\ H[SHUWV ZRXOG URXWLQHO\
WKDW WKHUH ZDV QR FRUUHODWLRQ EHWZHHQ URRI FUX
6RPH LQGXVWU\ H[SHUWV KDYH JRQH VR IDU WR HYHQ S|

- - DERXW VSHFLILF GRFXPHQWY 6SHFLILFDOO\ 5REHUW 6
oW LET ME JUST COME BACK T0 wxiisT 6 HIDPLQDWLRQ WKDW KLV ERVV LQ WKH HDUO\ V. *HQH
igg‘gég%EYDOLTJO%:W?BAgR )STlﬁlNaqgiﬁém/aTESDUU WROG KLP WKDW URRI FUXVK GRHVY QRW FRUUHOD
MENTIONED . %HQ 3DUU LQ UHEXWWDO WHVWLPRQ\ RQ 1RYHPEHU
1 35 HE SONEONE YOU HAD DIRECT ContacT WiTiBLQNHIYV HDUOLHU WHVWLPRQ\ ,PDJLQH ZKDW WKH MXL
! (EEA"RNLAYS@QWYSBOSSFORAPER'ODOFT'MEBACK'N(D*@ 6LQNHYYVY WHVWLPRQ\ KDG WKH\ OHDUQHG WKDW 0U
L $$A$LEYCT$C|(R)EE¢CCT0NTACT DJUHHPHQW ZLWK *HQHUDO ORWRUV RQ -XO\ W KD
1 IND IN THE PERIOD OF THE EARLY s pIp you HIROOREW LV XQGHU
| S[))IIESSCUSSIONS WITH HIM DEALING WITH ROOF STREFGVHR R G WKDW \R X U DFWLRQV ;
' RPB IS B EROSD 0C VKD OO QRALERR
DOES NOT CAUSE INJURY PBYQHU EH FRQWUDD & 3D Ul o

! 7E DID HAVE DISCUSSIONS ABOUT THOSE TWO Fl@quULPHQWDO WR WKHD@"WW .

&URVV ([DPLQ|
5REHUW $ 6

'XDQ Y *0 |
1RYHPEHU

ACCIDENT STUDIES !ND HIS CONCLUSION AND M

| CONCLUSION WERE THE SANE LQWHUHVWYV RI *0 DQ&WKD'W

B 1Y VR O 1 M X O3 H UKL BOYER T80 2 3

1 ) THINK ) UNDERSTOOD WHAT YOU sAID  *uT codfp§H VROH MXGJH WK%%%%%%QLEETEEMT'HRHsglANDKfNTJﬁ/E\eTY ROOF TRUSH DOES
JUST BREAK IT DOWN IF ) MIGHT 90U AND R 0AR® H[FKDQJH IRU RQQd SU

DISCUSSED THE TEST RESULTS IND DID -R ' 0AR FLL - R 3|NKE THAT ROOF CRUSH DOES
SILB B Lo ShvLwl v Ba SOYRIFS
! -Y RECOLLECTION WAS EXACTLY THE OPPOSITE Fﬁ%(&?ﬁ WHVWLPRQ\ RlQO MPTQE CONCLUSION OF YOUR DEPARTMENT
NOT CORRELATE Rl *HQHUDO ORWRUN 4HEWONCLUSION OF MY DEPARTMENT AT THIS POINT IN
1 4HAT WAS HIS FEELINGS &8'761- WE STILL NEEDED OCCUPANT SURVIVABIL

N - 1 USE THE WORD hCAUSATIONY T 6LQNH zDV SDLG D PREW! HEN THE ROOF COLLAPSED YOU REDUCED
! AL SPACE 7HEN THE ROOF CAME DOWN
SUBSTITUTED THE WORD heADSATIONY INGTEAs JFRQVXOWDWLRQ IHH GO T NMOR GUAL SPACE [ THEN THE ROOF CAME DO

hCORRELATION v DID -R 0ARR EXPRESS TO YOU THAT CP X0 HEAD THAT WAS FELT IN THE NECK AND
THOUGHT THAT ROOF CRUSH CAN CAUSE HEAD INE%?? LAWYV FRQVXOWD wa} i E(E\{DWAND THAT WAS DETRIMENTAL TO OCCUPANT
! (IS OPINIONS AS WELL AS MINE WAS THERE WAS ¥ODYH EHHQ LQ *HQH lm:ieéﬁore SAFETY

CAUSATION ORWRUVY EHVW LQWHUHVW



'LYLQJ 7TKHRU\ ' HYHORSHG )RU 5RRI &UXVK /LWLJDWL

,Q D *HQHUDO ORWRUV HQJLQHHU QDPHG (GZDUG ORIIDWW SXEOLVKHG D ¢
UHODWLRQVKLS EHWZHHQ URRI FUXVK DQG KHDG RU QHFN LQMXU\ +LV WKHRU\ S
RFFXUUHG ZKHQ D YHKLFOHYTV URRI LQLWLDOO\ WRXFKHG WKH JURXQG EHIRUH DQ
IURP GLYLQJ LQWR WKH QRQ GHIRUPHG URRI *HQHUDO ORWRUV DWWHPSWHG WR
DJDLQ LQ ZKHQ LW FRQGXFWHG WZR VHULHV RI HLJKW UROORYHU WHVWV XVL
XVHG XQUHVWUDLQHG +\EULG ,,, GXPPLHV LQ WKH IURQW VHDWV ZKLOH WKH VHFF
FDUV LQ HDFK WHVW VHULHV XVHG UROO FDJH UHLQIRUFHG URRI VWUXFWXUH ZLV
WKH YHKLFOH LQGXVWU\ WKH 30DOLEX WHVWV" SURYHG FRQFOXVLYHO\ WKDW KH]
GLYLQJ LQWR WKH URRI

%DVHG RQ WKH UHVXOWYVY RI ODOLEX , DQG ,, LQGXVWU\ H[SHUWV RYHU WKH

7KHUH LV QR FRUUHODWLRQ EHWZHHQ URRI FUXVK DQG LQMXULRXYVY ELRPHFK
KHQ WKH URRI FRQWDFWY WKH JURXQG SHDN QHFN FRPSUHVVLRQ ORDGYV R
5HVHDUFK WR GDWH KDV IRXQG WKDW URRI FUXVK LV QRW FDXVDOO\ UHODW|
5RRI GHIRUPDWLRQ LV QRW UHODWHG WR LQMXU\ VHYHULW\

5RRI FUXVK KDG QR HIIHFW RQ WKH GXPP\ LQMXU\ OHYHOV

1R VWDWLVWLFDOO\ VLIQLILFDQW UHODWLRQVKLS ZDV IRXQG EHWZHHQ URRI
EHOWHG RU XQEHOWHG GULYHUYV

((IWHQVLYH HQJLQHHULQJ DQDO\WLV RI WKH YROXQWDULO\ UHOHDVHG ODOLEX
*HQHUDO ORWRUV 3FRQILGHQWLDO ODOLEX GDWD” RYHU WKH ODVW IHZ \HDUV UH"®
PDQLSXODWHG WKH ODOLEX UHVXOWY E\ FKRRVLQJ WR ODEHO D S.RMEHNOMLE T-O\RICQ
THAT WOULD CAUSE A SERIOUS INJURY AND 'ENERAL -OTORS WAW EWAREQAIF THAT .
DV D OHYHO RI IRUFH WKDW ZRXOG FDXVH D SRWHQWLDOO\ LQMXULRXV LPSDFW *
ZDQWHG WR WHOO 2 WKDW WKHUH ZDV QR GLIITHUHQFH LQ WKH UROO FDJH URRI D
SSRWHQWLDOO\ L QAMOHWQL RXK\H L R RODEOWG RY HU

SHVXOWV RI ODOLEX ,,

The level of force
causing serious Injury
is more accurately
between 6000 and

This allowed GM to say ol

that the amount of
potentially injurious impacts
remained the same,
despite the strength of the roof...

... and therefore,
ROOF CRUSH WAS NOT THE CAUSE

of serious injury.

:HOO HVWDEOLVKHG ELRPHFKDQLFDO WR
age Roof” The “Production Roof" FDXVH D VHULRXV KHDG QHFN LQMXU\ D\
; E\ WKH +\EULG ,,, WHVW GXPP\ LV EHWZL!

1 GRHV QRW FDXVH VHULRXV LD M®YG\ 1

Yet, the rollover tests
of Production Roofs
showed levels of force
causing serious Injury.

The “Production Roof"

GIVE DWKRH SURGXFWLR
R R/ID/QMDLDOVOHGE. VKR ZH G
FDXVH VHULRXV KHDG




7KH ODOLEX WHVWLQJ DOVR UHYHDOHG WKDW WKH WLPLQJ RI WKH GLYLQJ WKHF
URRI ZDV FUXVKLQJ GRZQ ILUVW DQG WKHQ ODWHU LQ WKH UROORYHU VHTXHQFH

$QDO\VLV 21 BRWHQWLDOO\ ,QMXULRXV ,PSDFW /

ODOLEX DXWKRUV FRQFOXGHG
QHFN ORDGV RFFXUUHG GXH WR (¢
EHIRUH URRI FROODSVH

ANALYSIS OF POTENTIALLY INJURIOUS IMPACT 7L4

5. Infigure 1-7L4, peak reck amial compression occurred at 3787 ms. |

[TALIEU 2

PRODUCTION VEHICLE (IMPACT 7L4)

ROOF CRUSH AND NECK LOAD
vs. TIME

M AT mllsaords,
]
Camprassion ccrin

7KH ODLEX GDWD GRHV QRW V
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278314
37841+
3785]1

WKHRU\ EHFDXVH SHDN QHFN O
$)7(5 YHKLFOH URRI VWDUWHG| (

3786(+

3787/ =

3788(
3790(+
394
3792(+

3789(+
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T / URRI WRXFKHY JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ R
T / URRI WRXFKHV JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
* / URRI WRXFKHV JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
T / URRI WRXFKHY JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
T / URRI WRXFKHV JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
* / URRI WRXFKHV JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
T / URRI WRXFKHY JURXQG DW PV SHDN QHFN D[LDO FRPSUHVVLRQ F
7THVW DIWHU WHVW ZLWK SURGXFWLRQ URRIV GHPRQVWUDWHG WKDW WKH GXPPLHV U

FRQWDFWHG WKH JURXQG DQG KDG EHJXQ WR FUXVK

QHFN ORDGV RFFXUUHG SULRU WR URRI FRQWDFW RU URRI FUXVK

+RZHYHU WKH DXWKRUV RI WKH OI

7KLV VLPSO\ ZDV QRW

DQG WULDO DIWHU WULDO IRU WKH QH[W WZR GHFDGHV ZLWQHVVHV IRU YHKLFOH PDQXI|

GHIHQVH WR URRI FUXVK OLWLJDWLRQ

,Q 6HSWHPEHU *DUU\ %DRRHQVURWHK DERXW W

Rl WKH DXWKRUV RI ODOLEX KD VL QI®®\OD GMHHQWHHGS R\

WULDO WKDW LQ WKH ODOLEXWKB@LYLYHWWHRU\ VRN

URRI ZDV EHLQJ GHIRUPHG EBRDR/UHRWBEHGA @MXHQHUDO

RFFXUUHG ZDV D KRD[ ZKHQ *HQHUD

IXQGHG WKH ODOLEX , DG

&URVV ([DPLQDWLRQ Rl *DUR RIS XQWLO %DKOL!
6KLSOHU Y *0 DQG zZDV D KRD[ LQ

DLaleU Al Sl GLYLQJ WKHRU\ XQUDYHC

1 4HE ROOF WAS BEING DEFORMED BEFORE THEIMIKRY TV WHVWLPRQ\  +RZ
OCCURRED RIGHT THERE IN FRONT OF YOU | QGXVWU\ FRQWLQXHV W

! .Ao(;ElL,J\‘ESTION 7E HAVE SHOWED THAT OVER AWIQ\FFE{U\ DQG WKH ODOLE
FUXVK OLWLJDWLRQ

S5HGXFWLR $G $EVXUGXP

7KH IDOODF\ RI WKH GLYLQJ \
EHVW GHSLFWHG E\ LOOXVWUDWL
VHDWHG XSULJKW ZLWK D SR}
ZHLJKW DERYH KLV VHDW FRPSDI
VLPLODU LOOXVWUDWLRQ ZLWK D
ULJLG VWUXFWXUH EHWZHHQ WKF
SRXQG PDVV DQG WKH JURXQG &
WKH PDQ ZRXOG EH OHVV OLNHO\
LQMXUHG LI WKH ZHLJKW ZHUH VV
VXSSRUWHG



SRRI 6WUHQJWK ODWWHUYV

. VWURQJHU URRIV KDG QRWKLQJ WR GR ZLWK LPSURYHG VDIHW\ WKHQ YHKLFOH |
ZRXOG QRW DGG UROO FDJHV WR LWV YHKLFOHV WKH\ IHHO DUH PRUH SURQH WR URO(
LQMXULHY 7KH WHVW SURWRFRO IRU WHVW GULYLQJ DW *HQHUDO ORWRUV 3URYLQJ *
WKH 3URYLQJ *URXQGYV ZKHUH WKH IURQW VHDW EHOWHG SDVVHQJHU GLHG IURP WKH
UROOHG RYHU 7KH WHVW $HRWRHR/OZUWKXDWMWDWKBW WDELOLW\ IDFWRU RI OHVV WK
UROO FDJH LQVWDOOHG DQG GULYHU PXVW ZHDU KHOPHW ZKHQ GRLQJ DV VLPS(

6LQFH WKH UROORYHU DFFLGHQW IDWDOLW\ DW WKH 3URYLQJ *URXQGV W}
RFFXUUHG ZKLOH WHVW GULYHUV DUH SHUIRUPLQJ GLIIHUHQW WHVW PDQHXYHUV
SDVVHQJHUV KDYH EHHQ SURWHFWHG IURP VHULRXV LQMXU\ GXH WR URRI LQWUX
RU UROO FDJH <HW RQ 6HSWHPEHU D WHVW GULYHU ZLWK WKUHH RFFXSDQ
ZKHQ KH ORVW FRQWURO RI WKH YHKLFOH GXULQJ D ODQH FKDQJH PDQHXYHU DQ(
IXOO\ EHOWHG EXW WKH\ GLG QRW IROORZ WKH WHVW SURWRFRO DW WKH 3URYL
WKH\ EHIJDQ WR WHVW GULYH WKH -HHS &¢KHURNHH &ODVVLF 3DXO 7vVDL WKH UL\
WKH URRI DQG 0O\URQ 6HGPDQ WKH ULJKW UHDU VHDW SDVVHQJHU VXIIHUHG VHY
GULYHUV EXW QRW LWV FXVWRPHUV IURP VHULRXV LQMXULHV GXH WR URRI LQWU

3URYLQJ *URXQGV 7HVW 3

M XSDQW 3URWHFWLRQ 6\VW LV LQVWDO(
*URXQG 7THVW 288BOWEGRQWROO ED %»OD|HU IRU *0 WH

GHVLJQ JXLGHOLQ VW

RSHUDWLRQV SHU H

FRQVWUXFWLRQ D 7KLV YHKLFOH ZDV

DFFHSWDEOH VWU LQYROYHG LQ D
UROORYHU DFFLGHQW DW
*0 3URYLQJ *URXQGYV
5HVXOW

1R LQMXULHYV

‘DDDDDDDDDDDDDDDDDDDDDDDDDDDDDB

W

)XUWKHU UROO F
UHTXLUHG LQ UDFL
DUH H[SRVHG WR UROIORYH)
HYHQWYV DW PSK
YHKLFOH UROOV HL
QR LQMXU\ RFFXUV
ZHUH QR FRUUHOD
URRI FUXVK DQG LQ
FDJHV ZRXOG QRW
VLQFH WKLV H[WUD
WKH UDFH FDUV

a8

(0 JRC RCJRCRCRC JRC JRCJRC_RCJRC JRCRC JRC JRCRC JRCJRCRC RC JRC RC RC JRC JRCRC JC RC N )




,Q 2FWREHU WKH 135736-8$Q4V RIWIN HDKUIFW DQDO\WLY GHPRQVWUDWHY WKDW OLPI
KHDGURRP EHWZHHQ WKH RFFXSDQWTV KHDG DQG WKH URRI UHGXFHV LQMXULHV LQ
UHVHDUFK VKRZV D PRGHUDWH FRUUHODWLRQ EHWZHHQ SRVW FUDVK KHDGURRP DQ
QHFN RU IDFH UHVXOWLQJ IURP URKI$ ALRQ P XKW W FRQFOXGHG WKDW LWV UHVHDU
HVWDEOLVKHG D OLQN EHWZHHQ URRI FUXVK DQG LQMXU\

7R GHPRQVWUDWH WKDW
URRI VWUHQJWK PDWWHUV DQG)285 3$77(516 2) 522) '()250%$7,21

VDYHV OLYHV RQH PXVW RQO\ 7+$7 28&85 '85,1* $ 52//29(5 (9(17
HYDOXDWH WKH FPN‘YEW R

9ROYR :KHQ 9ROY|R E

HJ
GHVLJQLQJ LWV ILUVW
& FRGH QDPHG [3
9ROYR LGHQWLILHG |
SDWWHUQV RI URR|l G
WLRQ WKDW RFFXU G
UROORYHU HYHQW

9ROYRYV PDLQ GHVLJ E
MHFWLYH ZKHQ GHYHORS J LWV
;&  ZDV WKH HOLPEQBDWLEREQ
Rl KHDG LPSDFWV LQ UROORYHU
DFFLGHQWY 9ROYR DFKLHYHG LWV GHVLJQ REMHFWLYH E\ HYWDEOLVKLQJ D SHUIR
KHDG DQG URRI

— W

7R REWDLQ LWV JRDO 9ROYR VWDWHG
SROORYHU 3 eyl | XQHTXLYRFBROMRVUKORVY RI VWUXF

&RPPXQLFDWLRQ ' WXUDO LQWHJULW\ LV QRW DOORZHG °
5ROORYHU DV D SDFNDJH LV RQH Rl WKH PRVW LPSRUWDQW IHDWXUHV RFRP?I’?@IHIJV\R H\PKDWLRQV RI WKH RFFXSDQW FRPSl
e L AR R RO DU Y B0 6 URRT v U
9ROYR KDV WR EH DEOH WR VKRZ G\QDPLFDOO\ RQ ILOP KRZ WKH SUR\:‘I-{E\I;VHL\;Z ol H v o ) " QWUROOH‘
FOUV FDO EH VKRZQ HIWHUODOOL 7KLY LV vHU\ LpSrUWDOW 18U wuxvwh r uwMVEKebko IR HQR Z L UM IR DRV & " °
CEE:HV;\QELODVORSUULF:IJNU;VPKDW H[WHUQDO RUJDQL]DWLRQV ZLOO WHVW WKH 3 LQSUE@@HB wl\/‘(HU% zQpp @@DCUDvQLWWDPG 9 U ED QW ubD
ERQECXVIRONRUEERPP XQLEDWLRQ EHWZHHQ $ DQG % SLOODUV DQG URRI EF

= QR FRQWDFW EHWZHHQ KHDG DQG URRI G\QDPLF GXULQJ UROORYHU

& QR ORFDO GHIRUPDWLRQV RI WKH VWUXFWXUH WKH VWUXFwxUH kb wr VERE \AWZAIBL b QH\W%HR%W@\&J W R

FRQVLVWHQW IDLOXUH PRGH DQG KDV PRUH WR JLYH

- LQWHULRU ORRNLQJ JRRG VWLOO FRYHULQJ VWUXFWXUH QR IDLOXUHV DQQRK@JY\R/LHVGW\LJHQJWKHQLQJ WKHVH FRPSRQ'
$00 WKHVH UHTXLUHPHQWY KDV WR EH PHW PDGH D VWURQ‘] JUHHQKRXVH URR' VWU)

9ROYRIV LQWHUQDO GRFXPHQWY GLVSURYH WKH GLYLQJ WKHRU\ DV WKH FDXV
URRI FUXVK DQG LQMXU\

+H

SGHFUHDVHG URRI GHIRUPDWLRQ DQG LPSURYHG UHWHQWLRQ ZLOO UHGXFH KI
¥ SWKHUH VKRXOG EH QR ORFDO GHIRUPDWLRQV RI WKH VWUXFWXUH WKH VWUX
¥ 3¥3)LHOG SHUIRUPDQFH GRHV QRW VKRZ D FOHDU FRQQHFWLRQ EHWZHHQ VWDWI

GHIRUPDWLRQ DQG LQMXU\ ULVN GRHV %LJJHU GHIRUPDWLRQ JLYHV KLJI

¥ *%\ ORJLFDO UHDVRQLQJ WKH GHIRUPDWLRQ LQ UHDO OLIH DFFLGHQWYV VKRXO

FDQWO\ LQFUHDVHG DQG KHQFH WKH LQMXU\ ULVN VKRXOG EH UHGXFHG ~

¥ SWKHUH VKRXOG EH QR FRQWDFW EHWZHHQ WKH RFFXSDQW DQG WKH VWUXFW

LPSDFW DQG FUXVK LQMXULHYVY 7KLV LV D SUHUHTXLVLWH IRU JRRG U
UHTXLVLWH IRU WKH SURWHFWLRQ V\VWHPV WR GR WKHLU MRE ~

¥ °G\QDPLF GHIRUPDWLRQ LQ UROORYHUV VKRXOG EH ORZHU WKDQ WKH VSDFH E



2QH UHDVRQ 9ROYRYV URRI VWUXFWXUH GRH LQ SUH\
WKH SDVVHQJHU FRPSDUWPHQW VXUYLYDO VSDF O9ROYRTV 6DIHW)\ XESuvETeY:
DQG GURS WHVWLQJ 9ROYR XWLOL]JHV WKDW IDU 5HVXOW 1R 6WUXFW X&8

HYDOXDWLRQ 7KH URRI VWXFWXUH ZDV GHVLJQ FH RI
WKH YHKLFOHYV ZHLJKW ZKHQ WHVWHG LQ WKH 2 DW
WKH SRLQW RI LQFKHV RI FUXVK DQG DV WKH QFKHV R
WKH URRI ZLWKVWDQGY PRUH WKDQ WLPHV WKH WLQJ V
QRW ZHDNHU
$QRWKHU UHDVRQ 9ROYRTV UROORYHU SURWHFWLE LV
EDVHG RQ WKH IROORZLQJ GHVLJQ SULQFLSOHV 9ROYR &
AKH IROORZLQJ LV QHHGHG WR DV IDU DV SRVV DGV LQ C
YHKLFOH WKH FRPELQDWLRQ RI ODS EHC

VLRQHUV WRIJHWKHU ZLWK D UHLQIRUF
1T QGVFUHHQ VLGH ZLQGRZV DW OHDVW LQWDFW SHU HDFK ZLQGRZ
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6HYHQW\ \HDUV DIWHU WKH &KU\VOHU $LUIORZ ZDV SURSHOOHG RII D FOLI
WKDW SURYLGHVY RFFXSDQW SURWHFWLRQ LQ D UROORYHU

7KH $LUIORZ

7KH &KU\VOHU
$LUIORZ ZLWK LWV
XQLILHG ERG\ DQG

IUDPH FRQVWUXFWLRQ
ZDV D UHPDUNDEOH
VWDWHPHQW RI GHVLJQ
DQG HQJLQHHULQJ

e

&KU\WOHU $LUIORZ

9ROYRYV UHLQIRUFHG YHKLFOH VWUXFWXUH GHVLJQ DSSHDUV VLPLODU LQ OR



( 0ODLO JURP JRUG 7R 9ROY¥R
37KLV LVVXH GUDJJHG RQ YHU\ ORQJ LV YHU\ OLWLJD
9ROYRYV UROORYHU SU 8 6 FORVH WR FDVHVY SHQGLQJ DQG WK1 Wk SPRYV
SK\ KDV SURYHQ WR EH D V§f WKH FRPSDOQ\ L V7KMHIUHWRBBWRW XXIWHO\ |[QHFH v v ) U |
UDVVPHQW DQG D OLWLJDW WR FORVH WKH WHFRKHLEBBQGL$IHRMWGEFHDWJIG 9ROYR
LWV SDUHQW FRPSDQ\ )RUG| $6%3
WKLV H PDLO IURP )RUG WRswo+=

JRUWXQDWHO\ IRU FRQVXPHUV 9ROYR KDV FRQWLQXHG LWV SUDFWLFH R" GHVLJ
RYHU QRW DFFHGHG WR WKH GHVLUHV RI )RUG ZKR GHVLIJQV WR PHHW D SDwrHAWLF

2FFXSDQWYV 6KRXO0OG %H 3URWHFWHG 1RW ,QMXUHG 2L

,PDIJLQH WKH XSURDU WKDW ZRXOG KDSSHQ LI WKH IURQW RU UHDU EXPSHU RI \
RFFXSDQW LQVLGH GLHG RU VXIIHUHG D FDWDVWURSKLF LQMXU\" ,PDJLQH WKH XSU
YHKLFOH VXIIHUHG D PSK DFFLGHQW DQG DQ RFFXSDQW LQVLGH GLHG RU VXIIH{HC
LV KDSSHQLQJ LQ UROORYHU DFFLGHQWYVY KRZHYHU *HQHUDO ORWRUYV ODOLEX WHV\
D PSK YHUWLFDO WR ODWHUDO LPSDFW ZLWKRXW FUXVKLQJ LQ DQG NLOCLSJ UV

$FFRUGLQJ WR ODOLEX WKH YHUWLFDO YHORFLW\ RI WKH FHQWHU RI PDVV RU"
UROORYHU LV QHYHU PRUH WKDQ PSK XVXDOO\ LW LV DURXQG RU PSK +RZH"®
IDVWHU WKDQ WKH YHUWLFDO GURS YHORFLW\

7R GHPRQVWUDWH WKLV SRLQW SXW WZ H H

DQG WDSH WKH PLGGOH ZKHUH WKH\ PHHW éq?’cggzz% o]vg Oﬁ%&\gﬁ yﬁ/iQFSZZ)
PRYH 7DSH WKH OHIW HQG RI WKH UXOH
UXOHU RQ WKH ULJKW WRZDUG WKH OHI

ULJKW KDV PRYHG ODWHUDOO\ RQO\
7KH HQGV RI WKH WZR UXOHUV LQ W
WKH GLVWDQFH
5XOHU ([KLELW 8VHG ,@DW WKH ULJKW
/$0% (57 Y *0 VDPH DPRXQW R
6LPSO\ SXW WK
Rl WKH URRI FU
EXFNOLQJ LV ZK
DQG PDLPV SHR
DQG WKLV FDQ
DYRLGHG ZLWK
VWURQJHU URRI

7KH VSHHG RI WKH EXFNOLQJ RI W .
RFEXSDQWYV VXUYLMWDQ® (¥ BDW Wy\"
EHIJLQQLQJ RI WKH URRI GHIR

,QGXVWU\ (QJILQHHUYVY :DQWHG 6WURQJHU 5RRIV )RU 5F

./ WKH GLYLQJ WKHRU\ ZHUH HYHU VFLHQWLILFDOO\ DFFXUDWH WKHUH ZRXOG K
VLQFH WKH LQMXU\ RFFXUV EHIRUH WKH URRI EHIJLQV WR LQWUXGH LQWR WKH SDVYV
KLVWRULFDOO\ WULHG WR ILQG ZD\V WR GHFUHDVH URRI FUXVK LQ UROORYHU HYHQ

ZURWHLY DWW\ UROORYHU DFFLGHQWV WKH YHKLFOH FRPHV WR UHVW RQ LWV
WZLFH WKH ZHLJKW RI WKH YHKLFOH LV DWWDLQDEOH DV D PLQLPXP VWUHQJWK ZLW
VWUHQJIJWK LV LQ WKH UDQJH RI WR WLPHV WKH ZHLJKW RI WKH YHKLFOH ~

2Q $suULO *HQHUDO ORWRUVY .ORYH UHSRUWHG L QR&D6MWHRQRIWKHMKIIRD UG 0
VWUHQJIJWKHQLQJ LV UHTXLUHG WR NHHS WKH URRI IURP EXFNOLQJ ~

2Q -XQH -DPHV (YDQRII RI )RWIGHUWHBRIURRYZG DWHDIWF KPHQWY VKRXOG EH LPSU
EXFNOLQJ IDLOXUHV GXULQJ UROORYHU ~



JRUG NOGWXKMWKEDSLOODU VHFWLRQ SURSHUWLHYV DW WKHQEHEMN XDOWO KD Y)R WGR LLP ¢
FUHDVHG WKH VWUHQJWK LQ WKH $ SLOODUV IURQW KHDGHU URRI UDLO DQG & SLO
SURSRVHG WZR VLGHG URRI FUXVK WHVW )RUG ZLWKKHOG LQIRUPDWLRQ IURP WKH
VLGHG URRI VWDQGDUG E\ LQFUHDVLQJ WKH JDXJH RI VWHHO LQ WKH $ SLOODUV KH

ORGHO JRUG DQG WKHQ WHVWHG LW DFFRUGLQJ WR WKH QHZ SURSRVDO 7KH \

SRXQGV RI IRUFH ZLWK LQFKHVY RI LQOWUXVLRQ DQG WKH YHKLFOHfV OHIW $ S
VLRQ (DUOLHU WHVW UHVXOWY RQ D QRQ PRGLILHG ORGHO XVLQJ WKH VDPH \
LQJ SRXQGV RI IRUFH ZLWK LQFKHV RI LQWUXVLRQ )RUG WROG WKH JRYHUQ
FUXVK VWDQGDUG ZRXOG EH VXEVWDQWLDO LQ WHUPV RI GHVLJQ FRVWYV LPSURYHPF
RQ )HEUXDU\ WKDW WKH FRVWV RI SURSHUO\ VWUHQJWKHQLQJ WKH URRIV ZR.

2Q -DQXDU\ 5R\ +DHXVOHU &KU\VOHUfV &KLHI (QJLQHHU ZURWH RI KLV F
URRIV LQ D SD3HH GH LQVDHGX UH FHKILFDHYY SDVVHQJHU FRPSDUWPHQW ZLOO QHHG
UHVLVWDQFH WR LQWUXVLRQ LQ D FUDVK 7KLV ZLOO LQFOXGH LQFUHDVHG UHVLVW
GXULQJ UROORYHU WHVWLQJ FRXOG EH MXGJHG DV LW LV QRZ E\ H{WHQW RI URRI |
DGGLWLRQDO SURWHFWLRQ DJDLQVW KHDG LQMXU\ LQ ODWHUDO DQG DQJOH LPSDF\

,Q -XQH &KU\WVOHU UHSRUWHG LWV ILQGLQJV IURP LWV SDUWLFLSDWLRQ LQ \
IXOO\ UHVWUDLQHG ODS DQG VKRXOGHU EHOWHG RFFXSDQW DUH LQ D UROORYHU DF
ZLWK WKH LOWWKGY HVWIRGWLDO WR OLPLW LQWUXVLRQ IRU UROORYHUYV ~

2WKHU ZD\V WR LQFUHDVH WKH VWUHQJWK RI D URRI LQFOXGH XVLQJ FORVHG KHE
VWUHQJWKHQHG URRI DOVR DYRLGV SXWWLQJ DFFHVV RU OLJKWHQLQJ KROHV LQ NH
XVHG ODWHUDO URRI KDW VHFWLRQV FURVV YHKLFOH VXSSRUWYV DQG ILOHWV EHWZ
FURVV VHEWLRQ Rl WKH % SLOODU ZRXOG KDYH OLWWOH LPSDFW RQ GULYHU YLVLEL
DQG 0D]GD KDYH XVHG WXEXODU SLOODU UHLQIRUFHPHQWY *HQHUDO ORWRUV ([SH!
VHSDUDWHG E\ LQFK GHIRUPDEOH VSDFHUV WKDW FDQWLOHYHUHG IRUZDUG RI
GHIRUPHG RQO\ LQFKHV LQ D WZR IRRW GURS WHVW 7KH OLQLFDUV 569 )RUG DQ
YHU\ KLJK OHYHO RI URRI VWUHQJWK 7KH UDWLRQDOH EHKLQG WKH IRDP LV WZR IR
D W\SLFDO URRI VWUXFWXUH WR H[SHULHQFH FDWDVWURSKLF ORFDOL]HG IDLOXUHYV
VLIQLILFDQW LQFUHDVH LQ HQHUJ\ DEVRUSWLRQ HYHQ DIWHU VWUXFWXUDO \LHOGL!
LV LQLWLDWHG E\ PDLQWDLQLQJ D PXFK KLJ s ————

)DFWRU\ 5RR

2QH RI WKH HDVLHVW ZD\V WR LPSURYH
WKH IURQW ZLQGVKLHOG DQG WKH UHDU EDH
SRSSLQJ RXW 2Q -XQH *HQHUDO OR
KL&DE 5RRI &UXVK 5RO O RPYHRR 60 & ORQIERX G
SERQGHG EDFN OLWH WRJHWKHU ZLWK ERQG : MORVW RI
WKH GHIRUPDWLRQ LQ WKH $ DQG % SLOODU QL R Ve KELFOIRWE  (
%21',1* Rl %27+ 5('8&(' E\ D )$&725 2) 7:2 WK
0$7&+ %2;,1* RI WKH FDE %21',1* Rl %27+
D )$&725 2) 7:2 WKH /2$' FDUU\LQJ DELOLW\

<HDU DIWHU \HDU IRU WKH SDVW \HDUV WKRXVDQGV RI SHRSOH KDYH XQQHFHYV
ZHDN URRI VWUXFWXUHY WKDW FUXVK H[FHVVLYHO\ GXULQJ D UROORYHU 5DWKHU \
SUHVHUYLQJ WKH SDVVHQJHU FRPSDUWPHQW VSDFH WKH YHKLFOH LQGXVWU\ KDV P
ZLWK D GHIHQVH RQRZLQDWEWKRK\KDV SURYHQ WR EH D KRD[ 522) &586+ &%$86(6 ,1-8
RFFXSDQW SURWHFWLRQ PHUHO\ VWDUWYV ZLWK PDLQWDLQLQJ URRI LQWHJULW\

9HKLFOH PDQXIDFWXUHUV PXVW UHDOL]H WKDW RFFXSDQW SURWHFWLRQ LQ D U
GHVLIQHG WR ZRUN DV D VIVWHP WR HQVXUH WKDW WKH VXUYLYDO VSDFH LV PDLQW
UHVWUDLQW DQG WKDW HMHFWLRQ PLWLJDWLRQ YLV j YLV JODVV UHWHQWLRQ RFFX
URRI VWUXFWXUH SUHWHQVLRQHUV WKDW NHHS WKH RFFXSDQW IURP H[SHULHQFLQ.
JODVV DOWKRXJK WKLV RSWLRQ KDV QRZ EHHQ ZLWKGUDZQ E\ 9ROYR DW WKH LQVL
VHQVRUV WKDW GHSOR\ VLGH FDQRS\ DLUEDJ

7KLV SDSHU KDV IRFXVHG RQ SKDVH RQH RI RFFXSDQW SURWHFWLRQ LQ D UROOR)
1+76$ KDG GRQH LWV MRE RYHU \HDUV DJR WKLV SDSHU ZRXOG KDYH EHHQ XQQHF
LQGXVWU\ LV HVVHQWLDOO\ SROLFLQJ LWVHOI GHDWK DQG PD\KHP ZLOO FRQWLQXH
IRU GHFDGHV WKLV DJHQF\ KDV EHHQ D SDZQ WR WKH YHKLFOH LQGXVWU\ LQVWHDG
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