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)LJXUH �� 5HDO LQVWUXPHQW IURQW SDQHO�

)LJXUH �� 9LUWXDO LQVWUXPHQW IURQW SDQHO�

UHSDLUHG� 7\SLFDOO\ WZR PRQWKV� 6R LI \RX KDYH D QXPEHU RI

VWXGHQWV LQ HDFK EHQFK� WKH SUREOHP RI UHGLVWULEXWLQJ WKH

VWXGHQWV DSSHDUV�

�� DQ\ UHSDUDWLRQ LV YHU\ H[SHQVLYH� $Q XQH[SHFWHG

UHSDUDWLRQ FDQ VSRLO DQ\ ODERUDWRU\ EXGJHW�

7KHVH SUREOHPV FDQ EH UHVROYHG LQ WZR ZD\V�

$� 8VLQJ DQ H[WHUQDO NH\ERDUG DQG DQ H[WHUQDO PRQLWRU�

7KH RQO\ SUREOHP LV WKDW WKLV VROXWLRQ GHSHQGV RQ WKH

LQVWUXPHQW HTXLSPHQW� 2QO\ LI WKH LQVWUXPHQW KDV D

NH\ERDUGFRQQHFWRU �XVXDOO\ D3&FRPSDWLEOH NH\ERDUG� DQG

D GLVSOD\ FRQQHFWRU �SUHIHUHQWO\ D 9*$ W\SH�� \RX FDQ GR LW�

$ GLVSOD\ FRQQHFWRU KDV EHHQ DGGHG EHFDXVH LI \RX KDYH

WR ORRN DW WKH GLVSOD\ LQ WKH LQVWUXPHQW IURQW SDQHO� \RX

XVXDOO\ IRUJHW WKH H[WHUQDO NH\ERDUG DQG SXVK WKH IURQW

SDQHO EXWWRQV�

$QG WKLV VROXWLRQ �H[WHUQDO GLVSOD\ DQG NH\ERDUG� LV QRW

ILQH EHFDXVH PDQ\ LQVWUXPHQWV XVH VRIW PHQXV �VFUHHQ

PHQXV� DQG WKH PHQX RSWLRQV DSSHDU LQ WKH ERWWRP DQG�RU LQ

WKH VLGH RI WKH VFUHHQ VR \RX PXVW WUDQVODWH D VSHFLILF

SRVLWLRQ RQ WKH VFUHHQ WR D VSHFLILF NH\ RQ \RXU NH\ERDUG �$

OLWWOH VWLFN\ SDSHU FDQ EH SXW LQ WKH IUDPH RI WKH GLVSOD\ WR

LQGLFDWH WKH NH\ WR EH SUHVVHG��

%� XVLQJ D YLUWXDO LQVWUXPHQW IURQW SDQHO >�@� $ 3&

FRQWUROV WKH LQVWUXPHQW WKURXJK D SURJUDP >�@� $Q H[DPSOH

FDQ EH YLHZHG LQ ILJXUHV � DQG ��

)LJXUH � VKRZV D SKRWRJUDSK RI D GLJLWL]LQJ RVFLOORVFRSH

ZKHUH WKH GLVSOD\ FDQ EH VHHQ LQ WKH OHIW VLGH RI WKH IURQW

SDQHO DQG WKH EXWWRQV LQ WKH ULJKW VLGH�

7KLV IURQW SDQHO KDV EHHQ VXEVWLWXWHG E\ D YLUWXDO

LQVWUXPHQW �IURQW SDQHO� DV FDQ EH VKRZQ LQ ILJXUH ��

$OO WKH EXWWRQV DUH LQ WKH VDPH SRVLWLRQ LQ ERWK UHDO DQG

YLUWXDO� VR DQ\RQH ZKR OHDUQV WKH XVH ZLWK RQH RI WKHP� FDQ

XVH WKH RWKHU LPPHGLDWHO\�

'XH WR WKH VL]H RI D FRPSXWHU GLVSOD\� RQH WKLQJ KDV EHHQ

VOLJKWO\ FKDQJHG IURP WKH RULJLQDO� 7KH VFRSH VFUHHQ� ,Q WKH

YLUWXDO LQVWUXPHQW LW DSSHDUV DW WKH ERWWRP RI WKH VFUHHQ

LQVWHDG RI DW WKH OHIW� 6FUHHQ PHQXV DSSHDU DW WKH ULJKW RI WKH

LQVWUXPHQW VFUHHQ LQ WKH UHDO LQVWUXPHQW� ,Q WKH YLUWXDO RQH

WKH\ DSSHDU H[DFWO\ DW WKH VDPH SRVLWLRQ UHODWLYH WR WKH

EXWWRQV WR EH SUHVVHG� RXW RI WKH VLJQDO ZLQGRZ�

7KH YLUWXDO IURQW SDQHO FDQ EH FRQWUROOHG ZLWK WKH PRXVH�

$Q ,((( ��� �+3,% RU *3,%� EXV >�@ FRQQHFWV WKH 3&ZLWK

WKH LQVWUXPHQW� 7KH SK\VLFDO FRQWDFW RI WKH LQVWUXPHQW ZLWK

WKH VWXGHQW LV UHGXFHG WR FRQQHFW WKH GHYLFH XQGHU WHVW WR WKH

LQVWUXPHQW FRQQHFWRUV�

$V FDQ EH VKRZQ LQ ILJXUH �� VRPH PHQXV DQG EXWWRQV

KDYH EHHQ DGGHG WR HQKDQFH RULJLQDO LQVWUXPHQW�

2QH RI WKLV EXWWRQV LV $<8'$ �+HOS� WKDW RIIHUV D KHOS

RQ WKH UHTXLUHG EXWWRQ OLNH WKH �"� LFRQ LQ XSSHU ULJKW FRUQHU

RI VRPH VWDQGDUG ZLQGRZV �

$ PHQX EDU KDV EHHQ DGGHG ZLWK VRPH XVHIXO IXQFWLRQV

OLNH GDWD VDYH LQ VRPH IRUPDWV �0DWODE DVFLL� LQ $5&+,92

�)LOH�� VRPH WUDLQLQJXWLOLWLHV LQ$35(1',=$-( �7UDLQLQJ��

VSHFLILF PHDVXUHPHQWV DQG SURJUDPV LQ 0(','$6

�0HDVXUHPHQWV�� ZDYHIRUP VFUHHQ ]RRP LQ 3$17$//$

�6FUHHQ�� DQG JHQHUDO KHOS LQ $<8'$ �+HOS��

3URJUDPPLQJ ODQJXDJH XVHG IRU WKLV LQVWUXPHQW LV +3

,QVWUXPHQW %DVLF RQ D 3&� ,W LV D VLPSOH WUDQVODWLRQ RI ZHOO

NQRZQ +3 %DVLF SURJUDP IRU ZRUNVWDWLRQV �DQG QRZ DOVR

IRU 3&V� ZLWK JUDSKLF XWLOLWLHV� ,W DOORZV WKH XVH RI D ,(((

��� LQWHUIDFH FDUG IURP+HZOHWW 3DFNDUG DQG IURP1DWLRQDO

,QVWUXPHQWV� ,W LV DQ LQWHUSUHWHG SURJUDPPLQJ ODQJXDJH DQG

WKHUHIRUH KDV WKH VSHHG SUREOHPV RI DQ\ LQWHUSUHWHU� EXWZLWK

WRGD\
V FRPSXWHU VSHHGV� LW LV QRW D SUREOHP� 8QIRUWXQDWHO\�

+3 KDV GLVFRQWLQXHG WKLV SURJUDPPLQJ ODQJXDJH� ,W LV RQO\

XVHG LQ LQVWUXPHQW LQWHUQDO SURFHVVRUV� ,W SHUPLWV H[HFXWLQJ

SURJUDPV WR FRQWURO WKH LQVWUXPHQW ZLWKRXW DQ H[WHUQDO

FRQWUROOHU� 7KH LQVWUXPHQW KDV WKH FRQWUROOHU�



)LJXUH �� 9LUWXDO QHWZRUN DQDO\VHU�

)LJXUH �� 5HDO 6:5 PHWHU�

)LJXUH �� 5HDO 1HWZRUN DQDO\VHU�
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:KHQ WKHUH LV RQO\ RQH LQVWUXPHQW RI VRPH NLQG LQ WKH

ODERUDWRU\� DV FRXOG KDSSHQ ZLWK DQ H[SHQVLYH RQH OLNH D

YHFWRU QHWZRUN DQDO\VHU RI ILJXUH �� VWXGHQWV KDYH WZR

RSWLRQV WR XVH LW�

$� 0RYH IURP WKHLU ZRUNEHQFK WR WKH QHWZRUN DQDO\VHU

ZRUNEHQFK�0DNH DOO WKHPHDVXUHPHQWV� DQGZKHQ ILQLVKHG�

UHWXUQ WR WKH RULJLQDO EHQFK WRPDNH QH[WPHDVXUHPHQWVZLWK

RWKHU LQVWUXPHQWV� 7KH SUREOHPV RI WRXFKLQJ WKH IURQW SDQHO

PHQWLRQHG EHIRUH FDQ DOVR EH DSSOLHG WR WKLV FDVH�

%� 7KH QHWZRUN DQDO\VHU FDQ EH DFFHVVHG IURP HDFK

VWXGHQW JURXS IURP WKHLU EHQFK� (DFK EHQFK QHHGV�

�� WKH 3& ZLWK WKH YLUWXDO IURQW SDQHO RI WKH YHFWRU

QHWZRUN DQDO\VHU >�@ DV FDQ EH VHHQ LQ ILJXUH ��

�� D*3,%QHWZRUN�$ VZLWFK FKDQJHV WKH FRQQHFWLRQV

VR WKH DFWLYH EXV FRQWUROOHU LV WKH 3& RI WKH VWXGHQWV EHQFK�

(DFK EHQFK FDQ VHTXHQWLDOO\ UHPRWH FRQWURO WKH LQVWUXPHQW�

�� D VLJQDO GLVWULEXWLRQ QHWZRUN� 5) FDEOHV WKDW

LQWHUFRQQHFW WKH DQDO\VHU EHQFK ZLWK HDFK VWXGHQW

ZRUNEHQFK� 6WXGHQWV KDYH LQ WKHLU EHQFK WKH WZR SRUWV RI

WKH QHWZRUN DQDO\VHU�

:LWK WKLV WKUHH UHTXLUHPHQWV� HDFK VWXGHQW JURXS IURP

WKHLU EHQFK FDQ WDNH PHDVXUHPHQWV DQG VKRZ WKH UHVXOWV

QHLWKHU PRYLQJ IURP WKH EHQFK QRU WRXFKLQJ WKH LQVWUXPHQW�

7KH FDOLEUDWLRQ URXWLQHV RI WKH QHWZRUN DQDO\VHU PXVW EH

XVHG WR WDNH IDXOWOHVV PHDVXUHPHQWV LQ HDFK VWXGHQW EHQFK�

7KH SURJUDPPLQJ ODQJXDJH XVHG IRU WKLV LQVWUXPHQW LV

%RUODQG
V 'HOSKL� 1RZ� D QHZ SUREOHP DSSHDUV� /LEUDULHV

WR WDON WKURXJK WKH ,((( ��� FDUG DUH PDQXIDFWXUHU

GHSHQGHQW� 6R LI WKH FDUG LV FKDQJHG� WKH SURJUDP GRHV QRW

ZRUN� $ QHZ NLQG RI OLEUDULHV� OLNH 9,6$ RU 6,&/ �QRW

DYDLODEOH ZKHQ WKH SURJUDP ZDV ZULWWHQ� SHUPLW WKH FDUG

FKDQJH�
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2QH W\SLFDO HOHPHQW LQ D 5) ODERUDWRU\ LV D PLFURZDYH

ZDYHJXLGH VHW� 0DQ\ GLIIHUHQW H[SHULPHQWV FDQ EH GRQH

ZLWKZDYHJXLGHV�2QHRI WKHPHDVXUHPHQW LQVWUXPHQWV XVHG

LV D VWDQGLQJ ZDYH UDWLR �6:5� PHWHU�

$ 6:5 PHWHU IRU D ZDYHJXLGH EHQFK FRQVLVWV RI D

YROWPHWHU ZLWK VHYHUDO VFDOHV �VHW RI EXWWRQV� WKDW DPSOLI\

WKH LQSXW DQG D VSHFLILF OLQHDU RU G% SULQWHG VFDOH LQ WKH

GLVSOD\�

7+H LQWHQVLYH XVH RI WKH LQVWUXPHQW XVXDOO\ OHDGV WR

EURNHQ EXWWRQ PHFKDQLFDO SDUWV� ZLWK WKH DGGHG SUREOHP� LQ

VRPH FDVHV� RI QR VSDUH SDUWV�

)LJXUH � VKRZV WKH 6:5 IURQW SDQHO�

7KLV SUREOHP FDQ EH VROYHG ZLWK D IXOO FKDQJH� $Q

DFTXLVLWLRQ ERDUG >�@ FDQ EH XVHG WR WDNH WKH YROWDJH

VDPSOHV DQG D SURJUDP >�@ FDQ PDNH WKH FDOFXODWLRQV DQG

VKRZ LQ DQ LQGLFDWRU SDQHO� H[DFWO\ HTXDO WR WKH ROG

LQVWUXPHQW SDQHO� WKH PHDVXUHPHQWV WDNHQ�



)LJXUH �� 9LUWXDO 6:5 PHWHU�

)LJXUH �� 6FDODU QHWZRUN DQDO\VHU YLUWXDO

LQVWUXPHQW IRU WUDQVPLVVLRQ PHDVXUHPHQWV�

)LJXUH �� 6FDODU QHWZRUN DQDO\VHU YLUWXDO

LQVWUXPHQW IRU UHIOHFWLRQ PHDVXUHPHQWV�

,QVWHDG RI DQ DFTXLVLWLRQ ERDUG� D VLPSOH VRXQG FDUG FDQ

EH XVHG� ,W
V WKH FKHDSHVW DGTXLVLWLRQ ERDUG DQG WRGD\ LV

LQVWDOOHG LQ DOPRVW DOO FRPSXWHUV� ,W SHUPLWV VDPSOLQJ

IUHTXHQFLHV WLOO �� N+] DQG LQSXW UPV YROWDJH WLOO � 9� $V

WKH 6:5 LV D UDWLR� DQ DEVROXWH WHQVLRQ YDOXH LV QRW QHHGHG

VR WKH YDOXHV JLYHQ E\ WKH VRXQG FDUG FDQ EH GLUHFWO\ XVHG

WR GR WKH 6:5 FDOFXODWLRQV�

)LJXUH � VKRZV WKH YLUWXDO LQVWUXPHQW IURQW SDQHO RI WKH

6:5 PHWHU�
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$ VSHFWUXP DQDO\VHU ZLWK D WUDFNLQJ JHQHUDWRU FDQ EH

XVHG DV D VFDODU QHWZRUN DQDO\VHU� $ SURJUDP FDQ EH WKH

LQWHUIDFH� VR LQ WKH 3& GLVSOD\ DQ LPDJH RI D QHWZRUN

DQDO\VHU DSSHDUV� $QG WKH FDOLEUDWLRQ SURFHGXUH IRU

WUDQVPLVVLRQ RU UHIOHFWLRQ PHDVXUHPHQWV FDQ EH

SURJUDPPHG WR KHOS WKH XVHU WR PDNH LW FDUHIXOO\� VWHS E\

VWHS� ZLWK SLFWXUHV DQG H[SODQDWLRQV >�@�

)LJXUH � VKRZV WKHPDLQ SDQHO RI D YLUWXDO VFDODU QHWZRUN

DQDO\VHU FDOLEUDWLRQ DQG PHDVXUHPHQW� 7KH FRQILJXUDWLRQ

VKRZHG LV IRU WUDQVPLVVLRQ PHDVXUHPHQW� 7KH VWHSV DUH

LQGLFDWHG DQG D UHGPDUN VKRZV WKH VWHS RI WKH PHDVXUHPHQW

WR EH SHUIRUPHG�

)RU UHIOHFWLRQ PHDVXUHPHQWV DQ H[WHUQDO FRXSOHU LV

UHTXLUHG� DQG WKH FDOLEUDWLRQ SURFHGXUH LV GLIIHUHQW� )LJXUH �

VKRZV WKH YLUWXDO LQVWUXPHQW IRU UHIOHFWLRQ PHDVXUHPHQWV�

$Q VFKHPDWLF GUDZLQJ RI WKH FRQQHFWLRQV LV VKRZHG WR

DVVLVW LQ DVVHPEOLQJ WKH PHDVXUHPHQW V\VWHP� ,Q HDFK VWHS

D UHG DUURZ LQGLFDWHV WKH FRQQHFWLRQ SRLQWV� )LQDOO\ WKH

JUDSKLF ZLQGRZ FKDQJHV WR WKH W\SLFDO FRRUGLQDWH D[LV RI

IUHTXHQF\ DQG JDLQ�ORVV�

'������������#������������������

:LWK DOO WKH H[SODQDWLRQV JLYHQ EHIRUH� ZKR QHHGV WR EH

SUHVHQW LQ WKH ODERUDWRU\ WR PDNH VRPH PHDVXUHPHQWV" ,W
V

RQO\ QHHGHG VRPH NLQG RI FRQQHFWLRQ EHWZHHQ WKH

LQVWUXPHQW DQG WKH 3& WKDW ZDQWV WR EH XVHG DV WKH YLUWXDO

LQVWUXPHQW�

,QWHUQHW FDQ RIIHU WKLV FRQQHFWLRQ� ,W LV RQO\ D

SURJUDPPLQJ WDVN WKDW WKH LQVWUXPHQW UHVSRQGV WR TXHULHV

IURP D QHWZRUN LQVWHDG RI D*3,% WUDGLWLRQDO FRQWURO >�@�>�@�

6R VWXGHQWV FDQ PDNH WKHLU SUDFWLFH DQG PHDVXUHPHQWV

HDVLO\ DW KRPH RU LQ DQ\ SODFH� DW DQ\ KRXU� ,W LV RQO\ D

TXHVWLRQ RI VFKHGXOLQJ WKH LQVWUXPHQW FRQWURO WR UHPRWH

XVHUV�

5HPRWH FRQWURO WKURXJK LQWHUQHW FDQ EH GHVLJQHG

WKLQNLQJ LQ WZR SRVVLELOLWLHV UHODWHG WR WKH VRIWZDUH

UHTXLUHPHQWV RI WKH UHPRWH XVHU�

�� 7KH XVHU KDV D VSHFLILF SURJUDP WR FRQWURO WKH

LQVWUXPHQW�V��

�� 7KH XVHU KDV D JHQHULF SURJUDP OLNH DQ LQWHUQHW

QDYLJDWRU �EURZVHU��

)LUVW RSWLRQ UHTXLUHV D VSHFLILF SURJUDP ORDGHG DQG

H[HFXWHG E\ WKH XVHU� $Q\ W\SLFDO ODQJXDJH FDQ EH XVHG WR



)LJXUH �� 9LUWXDO 1HWZRUN DQDO\VHU FRQWUROOHG WKURXJK D ZHE EURZVHU�

PDNH WKDW SURJUDP� 2QO\ WKH LQWHUQHW OLEUDULHV DUH UHTXLUHG

WR PDNH WKH VSHFLDO UHPRWH RSHUDWLRQV� $OO WKH RWKHU

SURJUDPPLQJ TXHVWLRQV DUH WKH VDPH DV LQ D WUDGLWLRQDO

SURJUDPPLQJ WKURXJK D *3,% FRQQHFWLRQ�

6HFRQG RSWLRQ UHTXLUHV RQO\ DQ LQWHUQHW QDYLJDWRU IURP

WKH XVHU� $Q\ UHYLVLRQ RI VRIWZDUH LV LPPHGLDWHO\ DSSOLHG WR

WKH QH[W PHDVXUHPHQW EHFDXVH WKH SURJUDP LV QRW LQ WKH XVHU

FRPSXWHU EXW LQ WKH VHUYHU� 7KH SUREOHP LV WKH FRPSOHWH

SURJUDPPLQJ FKDQJH� 7KH ODQJXDJH KDV WR FKDQJH EHFDXVH

LW KDV WR EH EURZVHU FRPSDWLEOH� $QG WKH SUREOHPV RI

UHPRWH LQWHUQHW FRQQHFWLRQV �GHOD\� GDWD ORVV���� FDQ EH D

GUDZEDFN WKDW LQYROYHV QHZ SURJUDPPLQJ VNLOOV�

)LJXUH � VKRZV D ZHE FRQWUROOHG LQVWUXPHQW >�@� 6RPH

LQVWUXPHQWV DOUHDG\ KDYH D QHWZRUN DGDSWHU EHVLGHV WKH

WUDGLWLRQDO *3,% DGDSWHU� 7KLV HOHPHQW HOLPLQDWHV LQ VRPH

FDVHV WKH QHHG RI D 3& EHFDXVH WKH\ FDQ EH GLUHFWO\ DQG

IXOO\ FRQWUROOHG WKURXJK WKH /$1 FRQQHFWLRQ�

(���������

3UDFWLFDO VROXWLRQV XVLQJ YLUWXDO LQVWUXPHQWDWLRQ XVHG LQ

WKH HGXFDWLRQDO UDGLRFRPPXQLFDWLRQV ODERUDWRU\ KDYH EHHQ

SUHVHQWHG�

7KH\ SHUPLW WR LPSURYH WKH ODERUDWRU\ HGXFDWLRQ DQG

UHGXFH WKH LQLWLDO HTXLSPHQW DQG PDLQWHQDQFH FRVWV�

%HVLGHV� WKH\ DOORZ WR H[WHQG WKH ODERUDWRU\ VFKHGXOLQJ

WR D �� KRXU RSHQ YLUWXDO ODERUDWRU\ ZLWK D JUHDW UHGXFWLRQ

RI FRVWV�
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>�@ �3URJUDPD SDUD HO DSUHQGL]DMH \ FRQWURO GH XQ RVFLORVFRSLR

GLJLWDO�� 9LFHQW0� 5RGULJR 3HxDUURFKD� ,JQDFLR0DUWtQ 3ODQHOOHV�

,; 6LPSRVLXP QDFLRQDO 856, ���6SDLQ� 3DJHV��������

>�@ +3�,QVWUXPHQW %DVLF� +HZOHWW�3DFNDUG�

>�@ ,((( VWDQGDUG GLJLWDO LQWHUIDFH IRU SURJUDPPDEOH

LQVWUXPHQWDWLRQ� $16,�,((( 6WG ����������

>�@ �&RQWURO UHPRWR GH ORV HTXLSRV +3 ����/ \ +3 ����%��

9LFHQWH *DOLDQR� )LQDO FDUHHU SURMHFW�'LU� )HOLSH 3HxDUDQGD�

(�7�6�,� 7HOHFRPXQLFDFLyQ� 9DOHQFLD�6SDLQ�

>�@ &,2�'$6���-U�$28VHU
V PDQXDO� +3�9(( XQLYHUVDO OLEUDU\�

&RPSXWHU %RDUGV�

>�@ +3�9((� 0DQXDO VHW� +HZOHWW 3DFNDUG�

>�@ /DEYLHZ LQWHUQHW GHYHORSHU
V NLW� 1DWLRQDO ,QVWUXPHQWV�

>�@ +3 ����(7 QHWZRUN DQDO\VHU� +HZOHWW 3DFNDUG�


