
' LJ LWDO3 KRWRJ UDSK\ LQ WKH * 1 2 0 ( HQYLURQP HQW

+ XEHUW) LJXLqUH � KILJXLHUH# WHDVHU�IU!

0 D\ � � WK � � � �

� � ,QWURGXFWLRQ

' LJLWDO3KRWRJUDSK\ LQ WKH ODVW\ HDUV KDV EHHQ WKH P RVWG\ QDP LF P DUNHW
IRU SKRWRJUDSK\ SURGXFWV� ( YHU VLQFH WKH ILUVWFRQVXP HU SURGXFWV WKDW
DSSHDUHG LQ WKH P LG � � V� 8 1 
 ; XVHUV KDYH EHHQ DWWHP SWLQJ WR XVH WKHP
Z LWK WKHLU IDYRULWH HQYLURQP HQW� P RVWO\ E\ SHUIRUP LQJ UHYHUVH
HQJLQHHULQJ �

$ IHZ RSHQ VRXUFH SURMHFWV KDYH JLYHQ SKRWRJUDSKHUV Z D\ V WR DFFHVV
WKHLUSKRWRVRII HLWKHUGLJLWDOFDP HUDV RUVFDQQHUV IURP 8 1 
 ; �

,Q WKLV SDSHU,
OOWU\ WR SURYLGH EDFNJURXQG DQG ILQG WKH FXUUHQWSUREOHP V
Z KHQ LWFRP HV WR * 1 2 0 ( LQWHJUDWLRQ� ,Q P \ WDON� ,
OOWU\ WR H[ SODLQ SRVVLEOH
VROXWLRQV WRWKRVH SUREOHP �

� � $ FTXLULQJ

,QSXWLQJ SKRWRV WR WKH FRP SXWHU LV WKH ILUVWVWHS WRZ DUGV Z RUNLQJ RQ
SKRWRV Z LWK FRP SXWHUV� 7KHUH DUH � Z D\ V WR SHUIRUP WKLV RSHUDWLRQ� XVLQJ
D GLJLWDOFDP HUD DQG XVLQJ D VFDQQHU�

� �� � ' LJLWDO&DP HUDV

' LJLWDOFDP HUDV DUH SUREDEO\ WKH P RVWSRSXODU WRROV LQ XVH IRU SKRWRV
LQSXW� $ YDULHW\ RI P DQXIDFWXUHUV RIIHUV D YDULHW\ RI P RGHOV� DQG WKH\ DOO
SURYLGH VXSSRUWIRU: LQGRZ V� P RVWIRU0 DF 2 6� DQG WR GDWH� QRQH SURYLGH
VXSSRUWIRU 8 1 
 ; V\ VWHP V� QRWHYHQ Z LWK ELQDU\ GULYHUV� 6LQFH WKH ILUVW
P RGHOV DSSHDUHG RQ WKH P DUNHW� KDFNHUV VXFFHHGHG LQ UHYHUVH
HQJLQHHULQJ WR P DNH WKHP Z RUN Z LWK WKHLUIDYRXULWH RSHUDWLQJ V\ VWHP �

� �� �� � &RP P XQLFDWLRQSURWRFRO

7R HVWDEOLVK FRP P XQLFDWLRQ EHWZ HHQ WKH FDP HUD GHYLFH DQG WKH
FRP SXWHU� VHYHUDOFRP P XQLFDWLRQ SURWRFROV KDYH EHHQ GHYHORSHG E\ WKH
P DQXIDFWXUHUV� P RVW RI WKHP EHLQJ SURSULHWDU\ DQG QRW SXEOLFO\
GRFXP HQWHG�

&DP HUDV WKDWFRQQHFWWR VHULDOSRUWV Z HUH DOOGLIIHUHQW� DQG IRU HDFK
P DQXIDFWXUHU� RQH KDG WR ILJXUH RXW Z KDWZ DV WKH SURWRFRO XVHG WR
GRZ QORDG SLFWXUHV RII WKH FDP HUD VWRUDJH >� @� 6RP HWLP H� D IHZ



P DQXIDFWXUHUV ERXJKWFKLSV RU VRIWZ DUH WR WKH VDP H 2 ( 0 YHQGRU� WKDW
DOORZ HG D IHZ GULYHUV WR EH P RUH YHUVDWLOH WKDWWKH RWKHUV� 7KDWZ DV WKH
FDVH IRU1 LNRQ� 2 O\ P SXV DQG ( SVRQ SURGXFWV WKDWZ HUH DOOXVLQJ 2 ( 0 SDUWV
IURP 6LHUUD ,P DJLQJ � 6RP HWLP H� Z H FRXOG JHWWKH GRFXP HQWDWLRQ IURP WKH
P DQXIDFWXUHUOLNH . RGDN�

7KHQ Z HQW 8 6%� 8 6% SURYLGHG D IDVWHU FRP P XQLFDWLRQ SLSHV WR WKH
FRP SXWHU� DQG 8 6% � �� SURYLGHG D IHZ VWDQGDUGL] HG SURWRFRO� 7KH ILUVW
8 6% FRQQHFWHG FDP HUDV Z HUH RIIHULQJ P RVWRI WKH WLP H GXDO8 6%�6HULDO
FRQQHFWLYLW\ � DQG WKH SURWRFROXVHG RYHU 8 6% Z DV XVXDOO\ WKH VDP H DV
RYHUVHULDO� P DNLQJ LWHDV\ WR DGDSWH[ LVWLQJ GULYHUV WR Z RUN Z LWK WKHVH
QHZ HUP RGHOV�

$IWHU P DQXIDFWXUHUV ILQLVKHG WUDQVLWLRQLQJ WR FRP SOHWH 8 6% FRQQHFWLYLW\ �
DQG DIWHU WKHLUSURGXFWV P DWXUHG� VWDQGDUG SURWRFROV IURP 8 6% EHJDQ WR
EH XVHG P RUH Z LGHO\ � P DVV�VWRUDJH DQG ODWHU VWLOOLP DJH GHYLFHV � DOVR
NQRZ Q DV 373� �

: KLOH 8 6% 0 DVV 6WRUDJH FRP SDWLEOH GHYLFHV DUH VXSSRUWHG QDWLYHO\ E\
/ LQX[ � �� DQG RWKHU V\ VWHP VXSSRUWLQJ 8 6% � �� � VLP SO\ E\ P RXQWD
ILOHV\ VWHP � DOOWKH RWKHUFDP HUDV UHTXLUHG VRP H VSHFLILF GULYHUV� LQFOXGLQJ
IRU373� WKH VWDQGDUG 8 6% 6WLOO,P DJH GHYLFH FODVV�

� �� �� � JSKRWR

&UHDWHG LQ � � � � � JSKRWR KDV EHFRP H WKH GH�IDFWR XQLYHUVDOVZ LVV DUP \
NQLIH WRROWR DFFHVV SKRWR IURP GLJLWDOFDP HUD� 7KH LGHD Z DV WR SURYLGH
RQH SURJUDP IRU HYHU\ FDP HUD LQVWHDG RI UHTXLULQJ GLIIHUHQWSURJUDP IRU
HDFK P RGHODYDLODEOH OLNH LWZ DV�

: KHQ LW EHFDP H JSKRWR� LQ � � � � � LWV LQWHUQDO DUFKLWHFWXUH UDGLFDOO\
FKDQJHG WR EHFRP H HYHQ P RUH YHUVDWLOH� ( YHU\ WKLQJ LV QRZ DUFKLWHFWXUHG
DURXQG D OLEUDU\ WKDW LV P RGXODU Z LWK GLIIHUHQW OLEUDULHV IRU GLIIHUHQW
FDP HUDV� DQG $3,V WRZ ULWH IURQW�HQGV >� @>� @�



FDP OLEV DUH WKH OLEUDULHV WKDWFRQWUROWKH FDP HUD� 7KLV LV Z KDW\ RX VKRXOG
Z ULWH RU P RGLI\ WR VXSSRUWD QHZ P RGHO� 7KH\ XVH WKH OLEJSKRWR� BSRUW
OLEUDU\ Z KLFK DEVWUDFWV DOOWKH ,�2 WKURXJK D OD\ HU� &XUUHQWZ H RQO\ KDYH
8 6% DQG VHULDOVXSSRUW� EXWWKHUH VKRXOGQ
WEH DQ\ SUREOHP WR SURYLGH
,( ( ( � � � � � DND ) LUHZ LUH� RU%OXH7RRWK VXSSRUWODWHU�

OLEJSKRWR� LV LWVHOI WKH JSKRWR� $3,� ,WFDOOV WKH SURSHU OLEUDU\ IRU WKH
VSHFLILHG GHYLFH DQG DEVWUDFWILOH UHWULHYDODV Z HOODV LP DJH FDSWXUH DQG
RSWLRQV VHWWLQJ �

: ULWLQJ D QHZ IURQW�HQG LV EDVLFDOO\ FDOOLQJ WKH $3,V IURP OLEJSKRWR� � : H
FXUUHQWO\ SURYLGH JSKRWR� � D FRP P DQG OLQH IURQW�HQG� DQG JWNDP � D
* 7. � � JUDSKLFDODSSOLFDWLRQ�

OLEJSKRWR� LV FXUUHQWO\ QRWP HDQWWR SURYLGH DFFHVV WR FDP HUDV WKDWFDQ
VLP SO\ EH P RXQWHG OLNH DQ 8 6% KDUG GLVN � 8 6% 0 DVV 6WRUDJH GHYLFHV� �
Z KLFK UHSUHVHQWD P DMRULW\ RI WKH GHYLFH VROG EHWZ HHQ � � � � DQG � � � � �
DQG VWLOOLQ � � � � >� @�

� �� � 6FDQQHUV

6FDQQHUV KDYH EHHQ DURXQG VLQFH P LG � � V� 7KH\ DUH FXUUHQWO\ P XFK
FKHDSHU WKDQ GLJLWDO FDP HUDV� EXW GRHV QRW VHHP V WKDW SRSXODU IRU
SKRWRJUDSK\ XVH� 7KH\ DUH P RVWO\ GHVLJQHG WR VFDQ IODWGRFXP HQWV OLNH
VKHHWV RI SDSHU RUSULQWHG SKRWRV� VRP H� Z LWK WUDQVSDUHQF\ DGDSWHU FDQ
VFDQ QHJDWLYHV VWULSV RU VOLGHV� 7KLV LV JRRG IRU VFDQQLQJ DUFKLYHV� EXWLI
\ RX Z DQWWR Z RUN TXLFNO\ IURP VKRRWLQJ WR GLJLWDOSXEOLVKLQJ � LWLV QRWWKH
EHVWRSWLRQ�



&XUUHQWO\ WKHUH DUH YHU\ IHZ VROXWLRQVIRUVFDQQLQJ XQGHU/ LQX[ � $OP RVWQR
P DQXIDFWXUHUSURYLGH VSHFLILFDWLRQV RUGULYHUV IRU/ LQX[ � EXW( SVRQ�

� �� �� � &RP P XQLFDWLRQSURWRFROV

8 QOLNH IRUGLJLWDOFDP HUDV� WKHUH LV QR VWDQGDUG SURWRFROHLWKHUGH�IDFWR RU
QRW� IRUVFDQQHUV� 7KLV OHDGV WR D ELJJHUGHYHORSP HQWHIIRUW� 7KDQNV WR WKH
2 ( 0 JDP H� RQO\ FKLSVHWV P XVW EH VXSSRUWHG DV P RVWP DQXIDFWXUHUV
VHHP V WR EX\ WKHP WR P DNH WKHLU RZ Q ER[ � ,WLV QRWHDV\ WR JXHVV Z KDW
FKLSVHWLV LQD VFDQQHUZ LWKRXWGLVDVVHP EOLQJ LW�

3DUDOOHOVFDQQHUV DUH WKH KDUGHUWR VXSSRUWGXH WR ODFN RI WUDIILF DQDO\ ] HU
RQ WKH SDUDOOHOSRUW� XQOLNH LWLV IRU 6&6,� 8 6% DQG ) LUHZ LUH� 6RP H DUH MXVW
6&6, RYHUSDUDOOHOSRUWV� VRP H KDYH DQ 8 6% YHUVLRQ WKDWGR SDUDOOHORYHU
8 6%� DOORZ LQJ WR VQRRS WKH SURWRFROIRUUHYHUVH HQJLQHHULQJ �

� �� �� � 6$ 1 (

6$1 ( VWDQGV IRU 6FDQQHU$FFHVV 1 RZ ( DV\ � 7KH SURMHFWKDV EHHQ DURXQG
VLQFH ' HFHP EHU � � � � WR SURYLGH VXSSRUWIRUVFDQQHUGHYLFHV RQ 8 1 ,; � ,W
RIIHUV GULYHUV IRU D ORWRI GLIIHUHQWVFDQQHUV WKURXJK GLIIHUHQWOLEUDULHV�
OLEVDQH SURYLGHV WKH $3,V >� @ WR Z ULWH IURQW�HQGV� OLNH [ VDQH DQG
[ VFDQLP DJH�

8 QOLNH 7: $ ,1 � D $3, UHDOO\ SRSXODU LQ WKH : LQGRZ V DQG 0 DF 2 6 Z RUOG�
6$1 ( P DNHV WKH GLIIHUHQFH EHWZ HHQ XVHU LQWHUIDFH DQG VFDQQHU GHYLFH
GULYHUV� 7KLV DOORZ 6$1 ( WR LP SOHP HQWVFDQQLQJ RYHUWKH QHWZ RUNZ LWK WKH
VDQHG GDHP RQ�

� �� �� � ,P DJH6FDQ�

,P DJH 6FDQ� LV TXLWH DQ DW\ SLFDOH[ DP SOH� ,P DJH 6FDQ� LV ( VSRQ . RZ D RZ Q
VFDQQHU GULYHU IRU / LQX[ � ,W LV DYDLODEOH DV 2 SHQ 6RXUFH IRU DOP RVW
HYHU\ WKLQJ EXWD IHZ ELWV� OLNH VRP H LP DJH SURFHVVLQJ DQG GULYHUV IRU
VRP H 2 ( 0 VFDQQHUV WKDW( SVRQ VHOOV� 7KHUHIRUH LWLV OLP LWHG WR / LQX[ RQ
,QWHOSODWIRUP � 7KH LQWHUHVWLQJ SDUWLVWKDW,P DJH 6FDQ� DOP RVWLP SOHP HQWV
6$1 ( $3,V P DNLQJ WKH RSHQ VRXUFH GULYHU XVDEOH Z LWK SODLQ 6$1 ( � $QG
,P DJH 6FDQ� FRXOG EH P RGLILHG WR XVH 6$1 ( $3,V FRUUHFWO\ VR WKDWWKH
IURQW�HQG FDQ EH XVHGDV D 6$1 ( IURQW�HQG�

7KHUH LV JRRGZ LOOLQJQHVV IURP ( SVRQ WR FRQWLQXH WR GHYHORS WKLV SURJUDP �
EXW WKHUH GRQ
W VHHP WR EH DQ\ SROLWLFDO Z LOOV WR SXVK WKHLU 2 ( 0
P DQXIDFWXUHUV WR 2 SHQ 6RXUFH WKH UHVWRI WKH GULYHUV� 6WLOOEHWWHU WKDQ
QRWKLQJ � DQG WKH Z RUOG Z RXOG EH EHWWHULI DOOP DQXIDFWXUHUZ KHUH DV RSHQ
DV( SVRQ LV�



� �� �� � 9XHVFDQ

9XHVFDQ LV WKH SURSULHWDU\ DQG VKDUHZ DUH VROXWLRQ WR VFDQQLQJ RQ
/ LQX[ �[ � � � DV Z HOODV RQ : LQGRZ V DQG 0 DF 2 6� � ,WRIIHUV VXSSRUWIRU D ORW
RI VFDQQHUV P RGHOV� HYHQ VRP H WKDW6$1 ( GR QRWKDYH� ,WFDQ EH \ RXUODVW
FKDQFH VROXWLRQ� 9XHVFDQ DOVR SURYLGH JRRG VXSSRUW IRU VFDQQLQJ
QHJDWLYHV DV LWV SRVW�SURFHVVLQJ URXWLQHV DUH P XFK EHWWHUWKDQ Z KDW6$1 (
IURQW�HQGV SURYLGH�

� � 0 DQDJLQJ 3LFWXUHV

$IWHUDFTXLULQJ DOO\ RXUSKRWRV� \ RX SUREDEO\ QHHG WR P DQDJH WKHP � 7KHUH
DUH VHYHUDOWRROV� $P RQJVWWKHP � IRU * 1 2 0 ( � \ RX KDYH J7KXP E DQG ) �
6SRW�

,I \ RX Z DQWWR HGLWWKHP � WKHUH LV WKH IDP RXV * LP S� 1 R QHHG WR WDON DERXW
WKLV Z RQGHUIXOSKRWR UHWRXFKLQJ VRIWZ DUH�

� � ,QWHJUDWLRQLQ* 1 2 0 (

: H KDYH 6$1 ( DQG JSKRWR� SUHVHQWLQJ WKH EXLOGLQJ EORFNV IRU XQLYHUVDO
VFDQQHU DQG GLJLWDO FDP HUD VXSSRUW� EXWKRZ GR WKH\ LQWHJUDWH Z LWK
* 1 2 0 ( " %HVLGH * WNDP DQG ; VDQH IURQW�HQGV EHLQJ Z ULWWHQ XVLQJ * WN�
WRRONLW� DQG WKHLUDYDLODELOLW\ DV* LP S SOXJ �LQV� WKHUH LVQRWP XFK P RUH�

7KH ILUVWSRLQWLV JHWWLQJ WKHVH WR XVH OLEKDO>� @� OLEKDOLV QRWE\ LWVHOI
* 1 2 0 ( VSHFLILF EHFDXVH LWWDUJHWFURVV�GHVNWRS LQWHURSHUDELOLW\ EHLQJ SDUW
RI WKH IUHHGHVNWRS�RUJ LQLWLDWLYH� ,WLV RQH RI WKH NH\ SDUWV RI * 1 2 0 ( SOXJ �
DQG�SOD\ GHYLFH VXSSRUW� SDUWRI WKH 3URMHFW8 WRSLD >� @� SURYLGLQJ KDUGZ DUH
DEVWUDFWLRQ OD\ HU�

� �� � ' LJLWDOFDP HUDV

5REHUW0 / RYH
V JQRP H�YROXP H�P DQDJHU>� @QRWRQO\ SURYLGH KLJK�OHYHO
VXSSRUWIRU UHP RYDEOH VWRUDJH GHYLFHV� OLNH SOD\ LQJ &' DQG ' 9 ' GLVFV
DXWRP DWLFDOO\ � EXWLWDOVR SURYLGH D P HDQV WR DXWRP DWLFDOO\ SHUIRUP DQG
DFWLRQ� OLNH FRS\ LQJ SKRWRV� Z KHQ D GLJLWDOFDP HUD LV SOXJJHG LQ� &XUUHQWO\
LWLV OLP LWHG WR FDP HUDV WKDWEHKDYHV OLNH D GLVN GULYHV� L�H� WKRVH WKDWDUH
UHFRJQL] HG DV 8 6% 0 DVV 6WRUDJH GHYLFHV >� @DQG Z KRVH FRQWHQW LV
DYDLODEOH DV D P RXQWHG ILOHV\ VWHP � 7KHUH LV VRP H HIIRUWWR EH GRQH RQ
OLEJSKRWR� VLGH WR SURYLGH VXSSRUWIRU WKHVH P RXQWDEOH FDP HUD DQG XVH
JSKRWR� DV WKH � GLJLWDOSKRWR LP SRUWXWLOLW\ � � 7KDWZ D\ � Z H Z RXOG KDYH
DXWRP DWLF SKRWR LP SRUWZ KHQ SOXJJLQJ D VXSSRUWHG FDP HUD � RUDQ\ RWKHU
DFWLRQ WKH XVHUP LJKWSUHIHU�

7KH RWKHU SRLQWZ RXOG EH Z ULWLQJ D * QRP H�9 ) 6 SOXJ �LQ WKDWSURYLGH D
ILOHV\ VWHP OLNH YLHZ RI WKH ILOHV LQ WKH FDP HUD XVLQJ OLEJSKRWR� � 7KH



SUREOHP LV QRWWKDWVLP SOH� DV WR SURYLGH FRQFXUUHQWDFFHVV WR WKH 9) 6� Z H
QHHG WR VHULDOL] H DOOWKH FDP HUD RSHUDWLRQV E\ XVLQJ D GDHP RQ WKDWJHWV
H[ FOXVLYH XVH RI WKH GHYLFH� 7KLV VROXWLRQ LV P XFK P RUH HOHJDQWHYHQ LQ
WHUP RI XVDELOLW\ � EXWP XFK P RUH FRP SOH[ WR LP SOHP HQW�

� �� � 6FDQQLQJ

* 1 2 0 ( GRHV QRWSURYLGH DQ $3, WR DOORZ DFTXLULQJ D VLQJOH LP DJH� 7KLV LV
DQ DUHD WKDWVKRXOGGHILQLWHO\ EH Z RUNHG RQ�

� � &RQFOXVLRQ

7KHUH LV VWLOOD ORWRI Z RUN WR JR WR KDYH D FRP SOHWH LQWHJUDWLRQ IRUGLJLWDO
FDP HUD DQG VFDQQHUKLJK�OHYHOVXSSRUWLQ * 1 2 0 ( � 6XUH WKH EXLOGLQJ EULFNV
DUH VWLOOHYROYLQJ � EXWWKH XVHUVLGH LWLV QRWDVIULHQGO\ DVRQH P LJKWZ LVK�

� � %LEOLRJUDSK\

� � &KULVWRSKH %DUEp ³ JSKRWR� ) RXQGDWLRQ IRUD * 1 2 0 ( SKRWR
P DQDJHP HQWDSSOLFDWLRQ ³ KWWS���XILHV�RUJ �a FKULVWRSKH�JSKRWR� �
SUHVHQWHG DW%RVWRQ * QRP H 6XP P LW� -XO\ � � � � � � �

� � 7LP : DXJK� + DQV 8 OULFK 1 LHGHUP DQQ� 0 LFKDHO-� 5HQVLQJ ³ 7KH
J3KRWR� 0 DQXDO³ KWWS���Z Z Z�JSKRWR�RUJ �GRF�P DQXDO� � 1 RYHP EHU
� � � � �

� � + XEHUW) LJXLqUH ³ ' LJLWDO&DP HUD 6XSSRUWIRU8 1 ,; � / LQX[ DQG %6'
³ KWWS���Z Z Z�WHDVHU�IU�a KILJXLHUH�OLQX[ �GLJLFDP �KWP O� 0 D\ � � � �

� � 7KH 6$1 ( SURMHFW³ 6$1 ( 6WDQGDUG 9HUVLRQ � �� � ³ KWWS���Z Z Z�VDQH
�SURMHFW�RUJ �KWP O�� ) HEUXDU\ � � QG � � � �

� � 5REHUW0 / RYH ³ 3URMHFW8 WRSLD ³
KWWS���SULP DWHV�[ LP LDQ�FRP �a UP O�EORJ �DUFKLYHV�� � � � � � �KWP O�
EORJJHG RQ $SULO� WK � � � �

� � 5REHUW0 / RYH ³ 7KH / LQX[ . HUQHODQG 7KH / LQX[ ' HVNWRS ³
KWWS���WHFK� �QHW�UP O�WDONV�UP OBIRVGHP B� � � � �V[ L� SUHVHQWHG DW
) 2 6' ( 0 � � � � LQ %UXVVHOV� ) HEUXDU\ � � VW� � � �

� � ' DYLG=HXWKHQ ³ + $ / 6SHFLILFDWLRQ � �� ³
KWWS���IUHHGHVNWRS�RUJ �a GDYLG�KDO� � �� �VSHF�KDO�VSHF�KWP O� ' HFHP EHU
� � QG � � � � �


