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, KHUHE\ GHFODUH WKDW WKLV SURMHFW UHSRUW HQWLWOHG
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LV ZULWWHQ E\ PH DQG LV P\ RZQ HIIRUW DQG WKDW QR SDUW KDV EHHQ SODJLDUL]HG

ZLWKRXW FLWDWLRQV�
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, KHUHE\ GHFODUH WKDW , KDYH UHDG WKLV SURMHFW UHSRUW DQG IRXQG

WKLV SURMHFW UHSRUW LV VXIILFLHQW LQ WHUP RI WKH VFRSH DQG TXDOLW\ IRU WKH DZDUG RI

%DFKHORU RI &RPSXWHU 6FLHQFH �*DPH 7HFKQRORJ\� ZLWK +RQRXUV�
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3URI� 7V� 'U� 6D]LODK %LQWL 6DODP
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7R P\ VXSHUYLVRU� 3URI� 'U� 6D]LODK %LQWL 6DODP ZKR DOZD\V JLYLQJ VR PXFK
PRWLYDWLRQ DQG DWWHQWLRQ LQ WHUP RI JXLGLQJ PH WKURXJKRXW WKH SURMHFW GHYHORSPHQW

SURFHVV DQG UHSRUW ZULWLQJ�

7R P\ EHORYHG SDUHQWV� WKDQN \RX IRU XQGHUVWDQGLQJ DQG JUHDW VXSSRUW ZKHQ FRPH WR
ZRUGV RI HQFRXUDJHPHQW DQG PRWLYDWLRQ WKURXJK WKH WRXJK WLPH

)LQDOO\ QRW WR IRUJHW WR 8QLYHUVLWL 7HNQLNDO 0DOD\VLD 0HODND WKDW JLYLQJ VXFK D JUHDW
RSSRUWXQLW\ IRU PH WR HQKDQFH P\ VNLOOV DQG UHVRXUFHV WR PDNH WKLV SURMHFW SRVVLEOH�
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*UDWHIXO WR $OPLJKW\ $OODK 6�:�7 DQG +LV EOHVV IRU JLYLQJ PH VWUHQJWK DQG

DELOLW\ WR FRPSOHWH WKH SURMHFW LQ WLPH SURYLGHG ZLWK JUHDW VDWLVIDFWLRQ�

, ZRXOG OLNH WR WKDQNV P\ VXSHUYLVRU� 3URI� 'U� 6D]LODK %LQWL 6DODP 0\
VLQFHUHO\ JUDWLWXGH WR KHU IRU JXLGLQJ PH WKURXJK WKH GHYHORSPHQW SURFHVV RI WKLV
SURMHFW IURP UHSRUW ZULWLQJ WR WKH JDPH GHYHORSPHQW SKDVH� 1RW WR IRUJHW JUHDW
GHGLFDWLRQ DQG DWWHQWLRQ E\ KHU JLYLQJ PRWLYDWLRQ WR NHHS WKH ZRUNLQJ PRPHQWXP
ZHUH RQ SDFH�

%HVLGHV WKDW� D KXJH DSSUHFLDWLRQ WR P\ EHORYHG SDUHQWV IRU XQGHUVWDQGLQJ
DQG JUHDW VXSSRUW ZKHQ FRPH WR ZRUGV RI HQFRXUDJHPHQW DQG PRWLYDWLRQ WKURXJK WKH
WRXJK WLPH�

/DVW EXW QRW OHDVW� OHWV QRW IRUJHW WR 8QLYHUVLWL 7HNQLNDO 0DOD\VLD 0HODND WKDW
JLYLQJ VXFK D JUHDW RSSRUWXQLW\ IRU PH WR HQKDQFH P\ VNLOOV DQG UHVRXUFHV WR PDNH
WKLV SURMHFW SRVVLEOH�
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7KLV SURMHFW ZDV IRFXVLQJ RQ WKH GHYHORSPHQW RI WKH $GYHQWXUH 3X]]OH *DPH

JHQUH WKDW LV DERXW SKRELDV� DQG H[FHVVLYH IHDU RI DQ REMHFW RU VLWXDWLRQ� 7KH SXUSRVH

RI WKLV JDPH LV WR WHDFK JDPHUV DERXW WHDFKLQJ DQG VSUHDGLQJ DZDUHQHVV RQ SKRELDV

WKDW H[LVW WR WKH \RXQJHU JHQHUDWLRQ WKURXJK D YLGHR JDPH� 7KLV JDPH ZDV GHYHORSHG

WR DSSURDFK WKH \RXQJHU JHQHUDWLRQ ZLWK D QHZ ZD\ WR OHDUQ DERXW SKRELDV� ZKHUH

WKH\ FDQ KDYH HQWHUWDLQPHQW DQG HGXFDWLRQDO FRQWHQW DW WKH VDPH WLPH� 7KH JDPH LV

GHYHORSHG IRU :LQGRZV ���%LW� ZKHUH LW ZLOO EDODQFH WKH V\VWHP FRPSXWDWLRQ SRZHU�

7KH GHYHORSPHQW RI WKLV SURMHFW LV EDVH RQ *DPH 'HYHORSPHQW /LIH &\FOH� DQG

GLDORJXH V\VWHP EDVHG DUFKLWHFWXUH LQ WHUPV RI XVHU LQWHUDFWLRQ� $GREH 3KRWRVKRS &&

���� DQG 'UDJRQ%RQH 3UR ZHUH XVHG WR FUHDWH WKH JDPH DVVHWV� ZKLOH 8QLW\ (QJLQH

���������I� ZHUH XVHG WR GHYHORS WKH JDPH� 7KH REMHFWLYHV RI WKLV SURMHFW DUH WR

VWXG\ WKH IXQ HOHPHQW LQ D SX]]OH JDPH RQ SKRELDV
 DZDUHQHVV IRU JDPHUV� WR GHYHORS

D �' VLGH�VFUROOHU SX]]OH IDQWDV\ JDPH IRU SKRELDV DZDUHQHVV DQG WR HYDOXDWH WKH

HIIHFWLYHQHVV RI WKH JDPH LQ FUHDWLQJ DZDUHQHVV RQ SKRELDV IRU HGXFDWLRQ� 7KH

SURMHFW DLPHG WR WHDFK DQG VSUHDG SKRELDV DZDUHQHVV IRU WKH \RXQJHU JHQHUDWLRQ WR EH

PRUH HGXFDWLRQDO DQG JDLQ PRUH NQRZOHGJH DERXW IHDUV� DQ[LHW\ DQG SKRELDV IURP

WKH JDPH DW WKH HQG RI JDPHSOD\�
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3URMHN LQL PHPIRNXVNDQ SDGD SHQJHPEDQJDQ JDPH \DQJ EHUNDLWDQ GHQJDQ

IRELD� GDQ NHWDNXWDQ \DQJ EHUOHELKDQ WHUKDGDS REMHN DWDX VLWXDVL� 7XMXDQ SHUPDLQDQ

LQL DGDODK XQWXN PHQJDMDU SHPDLQ PHQJHQDL SHNHQDODQ WHQWDQJ IRELD GDQ

PHQ\HEDUNDQ NHVHGDUDQ PHQJHQDL IRELD \DQJ DGD SDGD JHQHUDVL PXGD PHODOXL

SHUPDLQDQ YLGHR� 3HUPDLQDQ LQL GLNHPEDQJNDQ XQWXN PHQGHNDWL JHQHUDVL PXGD

GHQJDQ FDUD EDUX XQWXN EHODMDU WHQWDQJ IRELD GL PDQD PHUHND GDSDW PHPLOLNL KLEXUDQ

GDQ NDQGXQJDQ SHQGLGLNDQ SDGD PDVD \DQJ VDPD� 3HUPDLQDQ LQL GLEDQJXQNDQ XQWXN

:LQGRZV ���%LW� 3HPEDQJXQDQ SURMHN LQL EHUGDVDUNDQ SDGD NLWDUDQ KLGXS

SHQJHPEDQJDQ SHUPDLQDQ �*'/&� � GDQ VHQL ELQD EHUDVDVNDQ VLVWHP GLDORJ GDUL VHJL

LQWHUDNVL SHQJJXQD� $GREH 3KRWRVKRS && ���� GDQ 'UDJRQ%RQH 3UR GLJXQDNDQ

XQWXN PHPEXDW JUDILN SHUPDLQDQ VHPHQWDUD 8QLW\ (QJLQH ���������I� GLJXQDNDQ

XQWXN PHQJHPEDQJNDQ SHUPDLQDQ� 2EMHNWLI SURMHN LQL DGDODK XQWXN PHPSHODMDUL

HOHPHQ NHVHURQRNDQ GDODP SHUPDLQDQ WHND�WHNL PHQJHQDL NHVHGDUDQ IRELD XQWXN

SHPDLQ� PHQJHPEDQJNDQ SHUPDLQDQ IDQWDVL WHND�WHNL VNURO VLVL �' XQWXN NHVHGDUDQ

IRELD GDQ XQWXN PHQLODL NHEHUNHVDQDQ SHUPDLQDQ GDODP PHZXMXGNDQ NHVHGDUDQ

PHQJHQDL IRELD XQWXN SHQGLGLNDQ� 3URMHN LQL EHUWXMXDQ XQWXN PHQJDMDU GDQ

PHQ\HEDUNDQ NHVHGDUDQ IRELD DJDU JHQHUDVL PXGD OHELK WHUGLGLN GDQ PHPSHUROHK

OHELK EDQ\DN SHQJHWDKXDQ PHQJHQDL NHWDNXWDQ� NHJHOLVDKDQ GDQ IRELD GDUL SHUPDLQDQ

GL DNKLU SHUPDLQDQ�
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)LJXUH ����� 3KRELD 4XL]� H[SRVH D OHWWHU KLQW������������������������������������������������������� ��
)LJXUH ����� 3KRELD 4XL]� UHPRYH OHWWHU KLQW�����������������������������������������������������������
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)LJXUH ���� 3LQVWULSH������������������������������������������������������������������������������������������������� ��
)LJXUH ����� 3LQVWULSH SHUVSHFWLYH� �' SODWIRUPHU������������������������������������������������ ��
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)LJXUH ���� 'UDJRQ%RQH 7RROV�����������������������������������������������������������������������������������
)LJXUH ���� &LQHPDFKLQH 9LUWXDO &DPHUD VHWWLQJ����������������������������������������������������
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)LJXUH ����� &RGH VQLSSHW IRU KLW LWHP�������������������������������������������������������������������� ��
)LJXUH ���� %DU FKDUW RI WKH SOD\HU¶V SHUFHQWDJH RI FRUUHFW DQG ZURQJ DQVZHU LQ
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SKRELDV EHIRUH WKH\ SOD\LQJ WKLV JDPH����������������������������������������������������������������������

)LJXUH ���� 4XHVWLRQ DERXW ZKLFK RQH RI WKLV LV WKH 1R� � 3KRELD LQ WKH ZRUOG�� ��
)LJXUH ���� 2YHUYLHZ GDWD RQ ZKDW SKRELD FDQ EH WULJJHU E\ WKH SLFWXUH RI ORWXV

SRG��������������������������������������������������������������������������������������������������������������������������������
)LJXUH ���� 2YHUYLHZ GDWD RQ ZKDW GR SOD\HU¶V IHDU WKH PRVW��������������������������������

)LJXUH ���� 2YHUYLHZ GDWD RQ KRZ WKH\ IHHO DERXW WKLV JDPH���������������������������������
)LJXUH ���� 2YHUYLHZ GDWD LI SOD\HU IHHO DQ\ GLVFRPIRUW RU WKH JDPH DFFLGHQWDOO\

WULJJHU WKH SOD\HU������������������������������������������������������������������������������������������������������ ��
)LJXUH ���� 2YHUYLHZ GDWD RI SOD\HU UHFRPPHQG WKLV JDPH WR WKHLU IULHQGV������ ��
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)<3 � )LQDO <HDU 3URMHFW
8, � 8VHU ,QWHUIDFH

3QJ � 3RUWDEOH 1HWZRUN *UDSKLFV
13& � 1RQ�3OD\DEOH &KDUDFWHUV
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3$*(

$SSHQGL[ $ 5HVXOWV 2I 3UH�7ULDO 6XUYH\ ��

$SSHQGL[ % 5HVXOWV 2I 3RVW�7ULDO 6XUYH\ ��
$SSHQGL[ & 3OD\HUV ,Q�*DPH $QVZHU ��

$SSHQGL[ ' )XQFWLRQDOLW\ 7HVW 'DWD ���
$SSHQGL[ ( 6RXUFH &RGH ���

$SSHQGL[ ) 7XUQLWLQ 2ULJLQDOLW\ 5HSRUW ���
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��� 3URMHFW %DFNJURXQG

7KLV SURMHFW LV D �' DGYHQWXUH SX]]OH�VROYLQJ JDPH DLPHG IRU WHDFKLQJ DQG

VSUHDGLQJ DZDUHQHVV RI SKRELDV� 0\ PRWLYDWLRQ IRU GHYHORSLQJ WKLV JDPH LV WR VSUHDG

DZDUHQHVV DQG WHDFK WKH \RXQJ JHQHUDWLRQ DERXW WULJJHUV� V\PSWRPV DQG ULVNV

WKURXJK YLGHR JDPHV� DQG WR XQGHUVWDQG PRUH DERXW FKLOGKRRG IHDUV� DQ[LHWLHV DQG

SKRELDV� 7KH SOD\HU SOD\ DV +DQQD� ZKR LV FRQVWDQWO\ YHQWXULQJ WKURXJK WKH JDPH

ZRUOG� WDONLQJ WR WKH 13&V DQG KHOSLQJ WKHP WR VROYH WKHLU SUREOHP ZLWK WKHLU SKRELD�

7KH JDPH ZLOO EH ILOOHG ZLWK IDFWV DQG DQ LQWURGXFWLRQ WR WKH SKRELDV LQ WKH JDPH

WKURXJKRXW WKH JDPH� WKH JDPH ZRUOG DG KLVWRU\�7KHUH ZLOO DOVR EH RWKHU HGXFDWLRQDO

HOHPHQWV SURYLGHG OLNH WULYLDO IDFWV DERXW SKRELDV GXULQJ WKH ORDGLQJ VFUHHQ RU ZKHQ

WKH SOD\HU LQWHUDFWV DQG DFWLYDWHV FHUWDLQ WKLQJV LQ WKH JDPH�

��� 3UREOHP 6WDWHPHQW

0RVW RI D SKRELD IRFXVHV RQ D SDUWLFXODU VLWXDWLRQ RU H[SHULHQFH� OLYLQJ

FUHDWXUH VXFK DV DQLPDOV RU LQVHFWV� SODFHV VXFK DV HQFORVHG VSDFH� QDWXUDO IRUFHV VXFK

DV WKXQGHUVWRUPV� RU REMHFW� 7KLV W\SH RI SKRELD LV NQRZQ DV D VSHFLILF SKRELD�

6SHFLILF SKRELDV DIIHFW DURXQG � WR �� RI SHRSOH LQ WKH ZHVWHUQ ZRUOG DQG � WR �� RI

SHRSOH LQ $VLD� $IULFD� DQG /DWLQ $PHULFD HDFK \HDU� 6RFLDO SKRELD DIIHFWV

DSSUR[LPDWHO\ �� RI SHRSOH LQ WKH 8QLWHG 6WDWHV DQG �������� RI SHRSOH LQ WKH UHVW

RI WKH ZRUOG� :RPHQ DUH DERXW WZLFH DV OLNHO\ WR EH DIIHFWHG E\ SKRELDV DV PHQ�

7\SLFDOO\� MXVW RYHU ��� RI WHHQV DJHV �� WR �� H[SHULHQFH VSHFLILF SKRELDV� DQG WKH

UDWHV DUH ORZHU ZLWK DJH� DFFRUGLQJ WR WKH 1DWLRQDO ,QVWLWXWH RI 0HQWDO +HDOWK�
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&XUUHQWO\� DQ DGYHQWXUH JDPH WKDW DYDLODEOH LQ WKH PDUNHW KDV OLWWOH WR QR

JDPH DERXW SKRELDV WKDW FRXOG WHDFK JDPHUV WKH UHDO PHDQLQJ RI SKRELDV� 7KLV

SURMHFW FDQ DFWXDOO\ KHOS RXU \RXQJHU JHQHUDWLRQ WR KDYH D GHHSHU XQGHUVWDQGLQJ DQG

NQRZOHGJH DERXW SKRELDV DQG VSUHDG DZDUHQHVV DERXW WKHP� /HDUQLQJ WKH LQ�JDPH

DSSURDFK DOVR ZLOO DWWUDFW D VLJQLILFDQW DPRXQW RI JDPHU WR OHDUQ DERXW VRPH

LQIRUPDWLRQ DQG WULYLD IDFWV SKRELDV WKDW H[LVW LQ WKLV ZRUOG ZKLOH HQMR\LQJ WKH JDPH�

��� 2EMHFWLYHV

D� 7R LGHQWLI\ WKH \RXWK¶V XQGHUVWDQGLQJ DERXW SKRELDV�

E� 7R GHYHORS D �' DGYHQWXUH IDQWDV\ JDPH IRU SKRELDV DZDUHQHVV�

F� 7R HYDOXDWH WKH HIIHHQHVV RI WKH JDPH LQ FUHDWLQJ DZDUHQHVV RQ SKRELDV�

��� *RDOV DQG *HQUH

D� 7KH JRDO RI WKLV JDPH LV WR WHDFK DQG VSUHDG SKRELDV DZDUHQHVV IRU \RXQJ

JDPHUV LQ IRUP RI HQWHUWDLQPHQW DQG HGXFDWLRQ WKHP DW WKH VDPH WLPH�

E� 7KH JHQUH RI WKLV JDPH LV $GYHQWXUH 3X]]OH�VROYLQJ JDPH ZLWK WKH VHWWLQJ RI

GDLO\ OLIH RI UHJXODU SHRSOH ZLWK SKRELDV ZLWK DGGHG HOHPHQW RI FRORXUIXO

DQG IDQWDV\ ZRUOG�

��� *DPH )HDWXUHV

D� %HIRUH WKH DFWXDO JDPHSOD\� WKH SOD\HU ZLOO EH DVN VLPSOH DQG EDVLF

TXHVWLRQV DERXW SKRELDV�

E� (YHU\ GLIIHUHQW SKRELDV ZLOO EH SUHVHQWHG ZLWK GLIIHUHQW VWRULHV DQG

VFHQDULRV� 7KH SOD\HU QHHG WR KHOS WKH 13& E\ VROYLQJ VRPH VLPSOH SX]]OH�

6RPH RI WKH SKRELDV WKDW ZLOO EH LQFOXGH LQ WKLV JDPH DUH 7U\SRSKRELD

�3KRELD RI FOXVWHUV RI VPDOO KROHV�� &RXOURSKRELD �3KRELD RI FORZQ� DQG

$UDFKQRSKRELD �3KRELD RI VSLGHU�� $IWHU WKH SOD\HU ILQLVKHG SOD\ WKH JDPH�

WKH SOD\HU ZLOO EH DVN WKH VDPH TXHVWLRQV DV EHIRUH DQG D OLWWOH WULYLD TXHVWLRQ

WR VHH LI WKH SOD\HU JDLQ DQ\ NQRZOHGJH IURP SOD\LQJ WKLV JDPH�
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��� &RQFOXVLRQ

7KH H[SHFWHG RXWFRPH RI WKH JDPH LV WKH SOD\HUV ZLOO NQRZ D OLWWOH ELW PRUH

DERXW SKRELDV DQG IHDUV WKDW VRPHRQH PLJKW KDYH DQG FDQ WU\ WR XQGHUVWDQG WKHP�

7KH SOD\HU LV H[SHFWHG WR JDLQ PRUH NQRZOHGJH DERXW IHDUV� DQ[LHW\ DQG SKRELDV

IURP WKH JDPH DW WKH HQG RI JDPHSOD\�
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��� ,QWURGXFWLRQ

7KLV FKDSWHU ZLOO WDON DERXW RQ WKH JHQUH RI WKH JDPH� WKH OLVW RI DYDLODEOH

JDPHV WKDW DUH UHODWHG WR WKH SURMHFW� GLIIHUHQWLDWLRQ RI WKH H[LVWLQJ JDPHV DQG WKH

SURMHFW PHWKRGRORJ\

��� *HQUH

7KH JHQUH RI WKLV JDPH LV $GYHQWXUH� $Q DGYHQWXUH JDPH LV D YLGHR JDPH LQ

ZKLFK WKH SOD\HU WDNHV RQ WKH UROH RI WKH SURWDJRQLVW LQ DQ LQWHUDFWLYH VWRU\ SRZHUHG

E\ H[SORUDWLRQ DQG SX]]OHV� QDUUDWLYH PHGLD� OLWHUDWXUH� DQG ILOP VSDQQLQJ D YDULHW\ RI

OLWHUDU\ JHQUHV� 0DQ\ DGYHQWXUH JDPHV �WH[W DQG JUDSKLFV� DUH GHVLJQHG IRU WKH

VLQJOH�SOD\HU EHFDXVH WKDW HPSKDVLV RQ VWRU\ DQG FKDUDFWHUV PDNHV PXOWLSOD\HU

GHVLJQ GLIILFXOW�

$GYHQWXUH JDPHV LQYROYH D YDULHW\ RI SX]]OHV� PHVVDJH GHFU\SWLRQ� ILQGLQJ

DQG XVLQJ REMHFWV� RSHQLQJ ORFNHG GRRUV� RU ILQGLQJ DQG H[SORULQJ QHZ SODFHV�

6ROYLQJ D SX]]OH ZLOO XQORFN DFFHVV WR QHZ DUHDV RI WKH JDPH ZRUOG DQG UHYHDO PRUH

RI WKH JDPH
V VWRU\OLQH� 3X]]OHV LQ ZKLFK PHFKDQLFDO GHYLFHV DUH GHVLJQHG ZLWK

DEVWUDFW LQWHUIDFHV WR WHVW D SOD\HU
V GHGXFWLYH WKLQNLQJ VNLOOV DUH ZLGHVSUHDG�

$GYHQWXUH JDPHV DUH VLQJOH�SOD\HU H[SHULHQFHV WKDW DUH ODUJHO\ EDVHG RQ WKH

VWRU\OLQH� 0RUH WKDQ DQ\ RWKHU JHQUH� DGYHQWXUH JDPHV UHO\ RQ WKHLU VWRU\ DQG VHWWLQJ

WR FUHDWH D FRPSHOOLQJ VLQJOH SOD\HU H[SHULHQFH� 7KH\ XVXDOO\ WDNH SODFH LQ DQ
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LPPHUVLYH VHWWLQJ� RIWHQ D IDQWDV\ ZRUOG� DQG WU\ WR YDU\ WKH VHWWLQJ IURP FKDSWHU WR

FKDSWHU WR DGG QRYHOW\ DQG LQWHUHVW WR WKH H[SHULHQFH� &RPHG\ LV D FRPPRQ WRSLF�

DQG JDPHV RIWHQ JHQHUDWH IXQQ\ UHDFWLRQV ZKHQ SOD\HUV DWWHPSW DFWLRQV RU

FRPELQDWLRQV WKDW DUH �ULGLFXORXV RU LPSRVVLEOH��

��� ([LVWLQJ *DPHV

����� ,QWURGXFWLRQ 7R ([LVWLQJ *DPH

������� 0HFKDQRSKRELD

0HFKDQRSKRELD LV D KRUURU YLGHR JDPH PDGH LQ 5REOR[ E\ WKH XVHU QDPH

'\VWRSLDQFORFN� 0HFKDQRSKRELD LV D JDPH FUHDWHG WR KHOS SOD\HUV RYHUFRPH WKHLU

ELJJHVW SKRELDV E\ H[SHULHQFLQJ WKHP LQ�JDPH� 2QFH HQWHULQJ WKH JDPH� WKHUH ZLOO EH

ILYH SRUWDOV� HDFK RQH OHDGLQJ WR D OHYHO ZKHUH \RX ZLOO KDYH WR ILJKW D VSHFLILF SKRELD�

'LIIHUHQW OHYHO ZLOO KDYH GLIIHUHQW W\SH RI SKRELDV DQG WKH SOD\HU QHHG WR HVFDSH IURP

WKLV QLJKWPDUH� ,Q WKLV JDPH� WKH\ WRXFK DERXW 1\FWRSKRELD �IHDU RI QLJKW RU

GDUNQHVV�� 6FRSWRSKRELD �IHDU RI EHLQJ VWDUHG DW�� 7KDODVVRSKRELD �IHDU RI WKH RFHDQ��

&RXOURSKRELD �IHDU RI WKH FORZQ� DQG &ODXVWURSKRELD �IHDU RI FRQILQHG VSDFHV��

)LJXUH ���� 0HFKDQRSKRELD� 3& JDPH
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