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FRPSXWLQJ WHFKQRORJ\ KDV D V\VWHFEXXKIDQWHYV YBHRD GHPIHUHQWJIRYHUQPHC(
IURP FROQYHQWLRQDO RQHV ,Q FROQYRQWIRRRQD G RPEROWILRD RI WKHP W
VI\VWHPY PRVW RI WKH FRPSXWLQJ UHYBNPEWNVDRIHWVRRKZHQ HGREAG SURYLGHU

DQ RUJDQL]DWLRQ DQG DUH XVXDOO\ OsRRAPXIQEVD\W PRDRKX ® RFRW LRQRKIG LQIU
WKH RUJDQL]DWLRQ DQG WKH RUJDQL$SDWIYRQLRIBIGY IIRQWO WRWOXV LRIH XVH

RZQLQJ WKHVH UHVRXUFHV ZKLFK PD\FIRPFPOOQAN L ®RY HROQFHKOWUYV IURP RUJD
RSHUDWLRQ DQG PDLQWHQDQFH FRVWXKDYHFREWNUBE WFR R AMHKIK) ¥ O RIX B PLV
FRPSXWLQJ VIVWHP WKH RUJDQL]DWLRIDPT KV UGIRW QUAHVT X L USHRGO IWR DQG r
RZQ PRVW RI WKH FRPSXWLQJ UHVRXARFHWLERAUDYWHRBR¥RXAV PD\ EH RZQHG
FRPSXWLQJ VA\VWHP EHFDXVH WKHVH URSRXDRPHN\NG EEH GRRH) RMRPRKIH RI WKH RU
SURYLGHU 7KH RUJDQL]DWLRQ XVHV ARPOEPX QKM FIR ASXAWIGQSDUW\ RU VRPF
UHVRXUFHV RIITHUHG E\ WKH SURYLGHWKAHKR.FBEQ@QAJHWPPMWHWLZ®HRQ RU RII S
YLD WKH QWHUQHW 6LQFH UHVRXUFHV\BUHG DH@GRIRA XVHIQIADBRG LQIUDVYV
SHU XVH PHWKRG WKH RUJDQL]DWLRQFEBRSESRVQRWRKD Y"HH WARRZRHBRU PRUH GL
WKH EXUGHQ RI DOO WKH LQIUDVWUXFMWXIWBD \F\RVWRVWXHUIW LBQHGDWIH FRPP X
UHPDLQ XQLTXH HQWLWLHYV EXW DUH
, L. VWDQGDUGL]HG RU SURSULHWDU\ \
2.1.1 The Cloud's Characteristics HQDEOHV GDWD DQG DSSOLFDWLRQ SF

1,67 GHVFULEHV FORXG FRPSXWLQJ RYUSWLQYHRPHOHRDG EDODQFLQJ EHW.
FKDUDFWHULVWLFV > @ 1DPHO\
6HOI VHUYLFH &RQVXPHUV FDQ % Q4P M BoRbsSURYLVLRQ
FRPSXWLQJ FDSDELOLWLHV VXFK DV VHUYHU WLPH DQG
QHWZRUN VWRUDJH DV QHHGHG7EXWRIRDWLFHD CPRIGHON RRXMORXG FRPSXV
UHTXLULQJ KXPDQ LQWHUDFWLRGQYFZGWE LQKHR WHWHIH-BDUWYV > @ 7KHL
SURYLGHU 30DWIRUP DV D 6HUYLFH 3DD6 7K
%URDG QHWZRUN DFFHVV &DSDELGLRLYH\G D& HV R YDR@WDXERHUY LV WR GH!
RYHU WKH QHWZRUN DQG DFFHVVHGQWKURKUKFWXDBGBRQVXPHU JHQHUL
PHFKDQLVPV WKDW SURPRWH XVH BS XHWBWRFRHOQHREXLOW XVLQJ WKFE
WKLQ RU WKLFN FOLHQW SODWIRUP®DAJXDPHRELOHEMUKORQHY VHUYLFHV D
WDEOHWVY ODSWRSV DQG ZRUNVWDEWMRKH SURYLGHU 7KH FRQVXPHU GRF
5HVRXUFH SRROLQJ 3URYLGHU FRO®WXWDODQJIJWKH XQGHUO\LQJ FORXG
DJJUHJDWHG WR VHUYH PXOWLSOH DQMAONG XQ L QUHW PRKONVLVHUYHUV RSH
WHQDQW PRGHO ZLWK GLIIHUHQW BWRUFDD BDRQW WDVUWRDRWURO RYHU Gl
UHVRXUFHV DVVLJQHG DQG G\QDPQEDGBRVWEYHGFRQILIXUDWLRQ VH\
DFFRUGLQJ WR XVHU UHTXHVWV DSSOLFDWLRQ KRVWLQJ HQYLURQPHQ
5DSLG HODVWLFLW\ &DSDELOLWLHGRAWQ@DEHH GDQDPLBBHO®LFH 6DD6 7K
DVVLJQHG DQG GHILQHG LQ VRPH FOVRYLG¥X\GRWRWLKB GFARQVXPHU LV WR
WR VFDOH TXLFNO\ LQ DQG RXW DREISCGHPIWICRQ¥RUXQQLQJ RQ D FORXG
FRQVXPHUV WKH FDSDELOLWLHV DYVDBISORLEOM LRQ\S WDRIH. VLRRHVVLEOH 11U
RIWHQ VHHP OLPLWOHVV DQG FDQ EFHFXVM\RRMKHEBXJIK HMQWKHU D WKLQ F¢
DPRXQW DW DQ\ WLPH DV D ZHE EURZVHU H J ZHE EDVHG
OHDVXUHG VHUYLFH &ORXG FRPSXWRIWDPL\QWHPMDFH 7KH FRQVXPHU
DXWRPDWLFDOO\ FRQWURO DQG RSWUP ERQWH\RFOX WFKIHX XQRBHUO\LQJ FOR]
E\ OHYHUDJLQJ PHDVXUHPHQW FD S DLEAFOLNGLIHYI DQHRWZRWINS OHHUYHUV RS
OHYHOV RI DEVWUDFWLRQ DSSURSVUWRWBJWRRW KN HO\SB GRIYLGXDO DSSC
VHUYLFH HJ VWRUDJH SURFHVVIZQWKEW®B ZRWKEOBGI [FHSWLRQ RI Ol
DFWLYH XVHU DFFRXQWV DSSOLFDWLRQ FRQILIJXUDWLRQ VHWW
,QIUDVWUXFWXUH DV D 6HUYLFH ,DD
. SURYLGHG WR WKH FRQVXPHU LV
2.1.2 The Cloud's Deployment Models SURFHVVLQJ VWRUDJH QHWZRUNYV

7KHUH DUH IRXU PDLQ W\SHV RI FORXGXQPIFPH\@WERW AFREPEFWLQI UHVRXUF
DFFRUGLQJ WR 1,67 SULYDWH FORXGFRRWPRHU WY FRRRE WR GHSOR\ DQC
SXEOLF FORXG DQG K\EULG FORXG > @WRIWZDUH ZKLFK FDQ LQFOXGH RSHU!
BULYDWH FORXG 7KH WHFKQRORJDP$OPUHOPWURRWXUYKHLEFRQVXPHU GRH\
SURYLGHG IRU VSHFLILF XVH E\ D VELRQAWY RQY OKH poAEHRWKO\LQJ FORXG LQ
FRQVLVWLQJ RI PDQ\ EXVLQHVV XQL'W\QWUBEQQLHESW RRIYHULWPWLQJI VIVWHP
PD\ EH DFTXLUHG PDQDJHG DQG MFEIHPRVHE S \f\?kHDWLRQV DQG SRVVI
RUJDQL]DWLRQ WKLUG SDUWLHV RU YHPREFEM QORHWRRHIURLEQJ FRPSRQHQ
WKHP RIlI SUHPLVHV ILUHZDOOV
3XEOLF FORXG 7KH FORXG LQIUDVWUXFWXUH LV
SURYLVLRQHG IRU RSHQ XVH E\ WKH JHQHUDO SXEOLF ,W
PD\ EH RZQHG PDQDJHG DQG RSHUDWHG E\ D
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( *RYHUQPHQW &RQFHSW PrScF)t Explanations

7KH DGRSWLRQ RI H JRYHUQPHQW UI-bTF\Y%LXL,H QURPSURBRLD W H
LQIRUPDWLRQ DQG FRPPXQLFDWLR KE RO\MRX 7R FRQIH|
LOQIUDVWUXFWXUH DQG XVXDOO\ WKIHEOMRINHIQPHQW PXVW RZQ
PDQDJH DQG PDLQWDLQ VXFK WHFKQROR S\ WVQWHF*WLQ @/KH VHDUFK VWULQ
LQIUDVWUXFWXUH 7KLV FDQ EH YHU\ H[SH "‘4( 6@ DO OLEUDU\
LOYHVWPHQWY LQ VI\VWHPV DQG LQIUDVW Bt DD\\jVXFl;F;%%\DT
GHFLGHG DSSURSULDWHO\ DQG ZLVHO\ +RZ |_v WDVN LV

QRW VLPSOH EHFDXVH FRQYHQWLRQDO 7SLQbL$%M@/LLQXJF\M4<X—UWLWV)H Rl WKH ST
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&RPSXWLQJ 6XSSRUW $IJLOLW\ FHIXLBPIH@QMWWA\LVDRRBVW HITHFWLYH EHFL
$YDLODELOLW\ $GYDQFHG 6HFXULW\ DHIXLDW D 5SHFR YYHURRQH\ WR VHW XS>
,QFUHDVHG 6FDODELOLW\ 7KH FORXG

. ) VFDODELOLW\ DQG FDQ EH XVHG IRU

What are the risks of cloud computing? DSSOLFDWLRQV 7KH GDWD FDQ EH ODU

2EWDLQHG SDSHUV  SDSHUV PHQ\/% QIEIH \p G$OJOHRV%,XH\L/JH%Y(
FRPSXWLQJ RU 7KH 65 UHVXOWV L ) LUV DY QHHGH
FORXG FRPSXWLQJ LQ 7DEOH RQH RI WK H PDLQ EHQHILWV RI FORXG

Tabl &KKWH.5LVN Rl &ORXG &RPSXWLYBFODOQDEOH VROXWLRQV DUH LPSOHPH

*RYHUQPHQW UHVRXUFHVY FDQ EH XVHG ZKHQHYHU Q
- HITLFLHQF\ VDYLQJ WLPH DQG VDYLQJ

Ri s ks Ref erence
3HUIRUPDQFH >0 @ J @ > @QFU DVH )OH[LELOLW\ $NVHV OHEL

SHUDQJNDW LQWHUQHW \DQJ VHVXDL

EHUDGD GL OXDU ORNDVL GDQ GLVHGLLE
GDQ GLDNVHV PHODOXL LQWHUQHW

5XOHV DQG 5HJXODWLRQV >@ > @ >WHUKREXQQ@ D@L PDQD VDMD NDSDQ \
> @ PDQD VDMD> @ > @

@%Ru 6LPSOLFLW\ ,W LV HDV\ WR X\
WARPHUV GRQ W KDYH WR ZRUU\

PDQDJHPHQW DQG RWKHU VWUHVVHV W
XS DQG PDQDJLQJ LQIUDVWUXFWXUH >
6KDUH 7HFKQRORJ\ 5LVN > @ 3 @ > @D\?\ @HSOR\PHQW 7KH FORXG SURYLGI

$GGLWLRQDO FRVWYV > @ >

9HQGRU /RFN | Q > @ IDVW GHSOR\PHQW 7KLV W\SH RI I
/RVLQJ &RQWURO RI DWD > @ @’é %’DN%JLO%‘VHP SILOLW\ LV WKH DE
sHELLwy DrPee v e 8. @: a2 @g IHFWLYHO\ UHVSRQG WR FKDQJLQJ H;
> ez @ PRUH UDSLG UHVSRQVH WR FLWL]HQ
@WHY UPLQJ VWUDWHJILF DGDSW

9XOQHUDELOLWLHV > e e > DQG@DL@V}_@JHg Q WKH PHGLXP WHUP

7DEOH VKRZHG ULVN RI FORX(‘S’KFD@P@\XW J Lg

JRYHUQPHQW WDVN ULVN KDVL@H§H $65P HOLW\ 1HWZRI
PDLQ VWXGLHV \DNQL 3HUIRUP y 3 R EHHPD;QSV%\LNQVH
5HJXODWLRQV $GGLWLRQDO FRV vué‘ LL} @RQN [

5LVN 9HQGRU /RFN ,Q /RVLQJ &F )Z& WLRQ $GRSWLOJ

'DWD 3ULYDF\ DQG 6HFXULW\ 9XOQFH{H’1'PJ@'PQQW'—EHJ\HQFLHV FDQ FUHDWH T
VKDUHG UHVRXUFHV VRIWZDUH DQG L

L 'DWD B5HFRYHU\ 7KH FORXG RIIHUV

Discussion of the Result of SR WHFKQRORJLHV WKDW PDNH GLVDVWHL
7KLV VHFWLRQ WKH 65 ILQGLQJV IURFHRXU>D® D'®WR ~ARBTE RYIRRWWAKHQ WKH KI
DUH VXPPDUL]HG DQG GLVFXVVHG IREXVE®IPRO RMRVAV EH @IRWWRA PRQH\ DQG

DQG ULVNV RI FORXG FRPSXWLQJ LQ I-Z':]QQI—W#@V\PW@‘RI‘E\@HP ZLWK FORXG
(QKDQFH DFFHVVLELOLW\ &ORXG WH

HPSOR\HHV RI PXOWLQDWLRQDO FRPSEC

4.3.1 Benefits of Cloud Computing WR WKH LQIRUPDWLRQ WKH\ QHHG DW
RFDWLR >

7KH 65 UHVXOWYV LGHQWLI\ EHQH, J O ,WKQH UH@DVR(

HITHFWLYHQHVYV LQFUHDVHG VFDOD V LQ JRYHU

VHFEXULW\ ZKLFK DUH PHQWLRQHG PRéJ WLHV ZL\

OLWHUDWXUHY 7KHUHIRUH ZH ZLOORl @LV% VWUXFEW X

IXUWKHU DV IROORZV HIILFLHQWO\ WR PLQLPL]H SROOXWLRQ
ORUH $GYDQFHG 6HFXULW\ 3XEOLF RUJDQL]DWLRQV ZLWK

D FHQWUDOL]HG V\VWHP UDWKHU4\§/5 ’S(Pg@&);‘zlé)@{’}WLéXFWXUH FDQ

LQGLFDWH D OHYHO RI VHFEXULW\ GHUV FDQ

SURYLGH FXVWRPHUV ZLWK FHQ, H

VHUYLFH SDWFKHV DQG XSGDWHV\%’EWM@;E%@%%F%% e Y XHY DY
\>NK@DQ WUDGLWLRQDO RUJDQL]DW iM%UWKHL
ORUH FRVW QIORKEGLWHFKQRORJI\ DUFRWPHEWXYRF! DQG 6HFXULWY ,VVXH
UHGXFHV DQG HOLPLQDWHV FDsLWDERWPLLY Y MWL oh §D WD DQG LQI
UHGXFHV H[LVWLQJ RSHUDWLQJ FR\BR®E V&QUWVUMGX\’ URBRUH WKH V|
GXH WR FDSLWDO H[SHQGLWXUH LV EPWMWHOWHEGPYMPRVREXUBWYL BY YHU\ LP

FRVWV RI XQLW H[SHQGLWXUHV > @®VV&IRXEDRRERERWY QRQ VHUYHUV LQ
PDFKLQHVY DQG QHWZRUNV > @ 7KH U
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SULYDF\ LVVXHV LV D VWUDWHILF RBR@ ROKULIVWVRBUDPQGEVINRXUH :RUN
WKH RUJDQL]DWLRQ > @

6KDUH 7HFKQRORJ\ 5LVN ,VVXH 78&LYDWWMIXG\FIWHAMIWR/LGEHQWLI\ DQG DQD
VHUYLFH LV FRQVWUXFWHG RQ VHKBWHNY LRI FERM G X ERXIHHWWWRD W QVH *RYH!I
IUHTXHQWO\ QRW FRQVLGHUHG WRWXERRPWHREG BWHVIWHRBWLF UHYLHZ DSSL

WHQDQW DUFKLWHFWXUH VXFK DQQ@%\ HERPKkHVUHOE Y-BW UHVHDUFK DUW
> @ RXG FRPSXWL JLQ WKH HJRYHUQPHQ

9HQGRU /REVEM D XVHU WKHUH ﬁ% WHK \?SU%%ﬁ%\?ﬂFRﬁw?NVV\IQKHl\JNﬂ
JRLQJ WKURXJK D ERWKHUVRP ’
DX

PLJUDWLQJ IURP RQH SURYLGHU H F[; Q{,\(,VQJDR@FU%V;'\‘/T_'Q)O(HE
WR GHFLGH RQ D 6/$ 6HUYLFH /( ﬂ E,_O,_W\ *UHHQ &RPS.
ZKLOH DFFHSWLQJ D FORXG DQGg \R% Ib R ER DY WLAFHQG $YDLODELOL
B3URYLGHU IRU XVLQJ WKH 6HUYL c>'D SHFRYHU\ 7KH PRVW FRPPRQ E
BHUIRUPDQFH ,VVXH 7KH SHU}R F\*-HQM\)(/\K/XH LQFUHDVHG VFDODELC(
HVSHFLDOO\ IRU GDWD LQWHQVLVYHFKRRINWHVISR @ HP W EQ LN EHQHILWYV
PDFKLQHV DUH JHRJUDSKLFDOO\ DWW B QRIS XAKILE K EBXHPGRYHUQPHQW W
EH D WKRXVDQG PLOHV DZD\ IURBLWKN RKPDX\G QHHD WR EH DQWLFLSDWH (
LQWHUQHW VSHHG ZLOO GHILQLWWHIOAND/ | RFW Q\RXG SHRPBYXMLQBHVXFK DV
> @ ,VVXHV Rl SRRU SHUIRUPDQFHFHEUHW\RBKRYLQWKHFKQRORJ\ 5LVNV

QHZ VA\VWHPV EHFDXVH WKH DFWXDORORDQFHY GXOHYHQQWR G 5HIXODWLF
I[IURP WKH SUHGLFWHG ORDG > @ &KDUJHV 9XOQHUDELOLWLHYV DQG /RV\
5HIJXODWRU\ FRPSOLDQFH LV DQ BWRRRW WHHIDE®ROQWELKPMEFHLY NV ULVNV L
SUHYHQW VHFXUH WUDQVIHUV WR o RXE XRIPK X R Udly WiAH vPRVW TUHTXH
ULVN VWHPV IURP WKH IDFW WKDW \WWHERWUH WRY SREMuoPHQW

UHJXODWLRQV RU GLUHFWLYHV WKBM\BRQY VXRERUWIFRAIRQWUHWHDUFK L
LQ WKH HYHQW RI D GDWD EUHDKKyB L@ J N2 RYGCK VHOIHFXWLRQ DQG VRXL
SUREOHP WKDW FDQ SXW RUJDQLWXMLRRY HIYARWHBEQ Y FNONRX B D\ EH EHW\
FRPSXWLQJ LQWR WURXEOH EHFRMAH[W RH FRPGSHWHR¥YFLHQFH ZKLOH

UHJXODWLRQV UHJDUGLQJ ULJKWYRQWKAUR QR LIRURDPRIRWLRMOG 1HYHUWK
GLITHU TURP FRXQWU\ WR FRXQWURSH® WKDW WKLV UHYLHZ RIIHUV D XVH
$SGGLWLRQDO &RVW ,VVXHV $W IgUNHRIDPRELSKRASIIMILRA *RYHUQPHQW
DSSOLFDWLRQV PD\ VHHP D ORWo (D3O 1DV HRYV Y RKWKBQ XVH WKH EHC
FHUWDLQ VHOI LQVWDOOHG DQGxARHY VROWIRNKG FREWXWLQJ DGRSWLI
FXVWRPHUV QHHG WR HQVXUH WKRWMVKARYEVRESREFEIRLERWRPSXWLQJ

KDYH DOO WKH IHDWXUHV WKDW YRHW YR K H DK RXHOGREAYIIRP WKH SHUV:

RWKHUZLVH LGHQWLI\LQJ PLVVLQR|IER®XUH VY PRG KeEDWLQJ
WKHP UHTXLUHV DGGLWLRQDO FRVWV KLJK PDLQWHQDQFH

DQG RSHUDWLRQDO FRVWV > @>
9X 0 QH UDBLOXSNRIWVLQJ LQ|RUPDW5;HbH|LJd'|Q/Eh|V

FORXG FRXOG PDNH WKH FRPSDQLHY YXO HUD VVDOHLC
gy;wmD;x“uawm&z@f@mé%?% SRR B 2R
GOWD > @ V\,;b QIRUibD\}I{VBFV ){?%MQGULQ "R
JRVLQJ &RQW MROXKH BOWD LV VWRU 5

WKH FORXG LW ZLOO EH SODFHG LQ U&ORXG &
ZKHUH ZH KDYH OLWWOH FRQWURO WDo DQG &KDO
WV DQG ,VV

'?ﬁ: &5 B $GP

FORXG FRPSXWLQJ SURYLGHU KDV FIS'
VHQVLWLYH GDWD > @ /RVLQJ FRQ

FRPSXWLQJ DGRSWLRQ E\ SXEOLF R DWL QV 6LQ RL

GDWD LV VWRUHG LQ WKH FORXG W WL
FORXG SURYLGHUV WR SURWHFW GD \gD % FE{,'\DyRU 2DV HY
SURWHFWLRQ LI GDWD LV VWRUHG & 5(

EXLOW HDVLO\ HVSHFLDOO\ LI WKHU .

FDQ JXDUDQWHH WKH VHEXULW\ DQG lg'%L% E;J& %?RH%%EU{? W'}?S\X/VF
LQIRUPDWLRQ VWRUHG LQ WKH G LQ 6DXGL $SUDE
RUJDQL]DWLRQ V RZQHUVKLS ULJK 5{ 5 a=t

FOHDUO\ GHILQHG LQ WKH VHUYLFH W WRVARDR Zs ' RY o wiLHO G
EDVLV IRU WUXVW DQG GDWD SULYng\fH@VLQJ LQIRUPDWLRQ VHFXULW\ U

$ FDVH VWXG\ RI $XVWUDOLDQ ORF
DXWKRWRWLAV 4 37 >+ @
GRL M JLT

ELJ SUREOHP DV WUXVW FDQ EH
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-RQHV 6 ,UDQL = 6LYDUDMDK WBKDWRYBIOXHQFH WKH 'HFLVLRQ RI &C
5LVNV DQG UHZDUGV Rl FORXG FRPGBXXNALQ IRLYG WKW I$SBBQFLBVRUPDWL
SXEOLF VHFWRU $ UHIOHFWLRQ RQ WKUHKHRERUJIJDQLYDWHRED O

FDVH VWXGBNWW )URDW = %DQXVKUL $ .DUWKLND 5 $ $QDO\\
GRL v 6HFXULW\ SHTXLUHPHQWYV £Q 3XEOLF
6XKDQWR $ +\EULG &ORXG 'DWD ,QWHJUDWLRQ &ULWLFDO

6XFFHVV )DFWRUVx $ &DVH 6WXG$SODWVBTL 3RV2 $OJKDPGL 5 $0OV

,QGRQHVLD $EGXOZDKLG $ $0 %DNKVK 6 7 'H
$OPXQDZDU 01 5HYLHZ RI )BXWRUN 3HUWDLQLQJ WR &ORXG 6H

$GPLQLVWUDWLRQ DQG ODQDJHPHQW PHZRHNW) DRBHUQPHQW 2UJDQL
,VVXHV Rl &ORXG &RPSXWLQJ IRU ((SBRUDQYRMQMWE WKFRHVV 7
3 + GRL H +
.LWFKHQKDP % %UHUHWRQ 3 $ @RAWHP DWLE&UEGBYLHZ
RI VIVWHPDWLF UHYLHZ SURFHVV UHWKDUAKRLG VRLVBDDDAWR $ 1 1DLV)

HQJLQHIQULRORIWZ 7HF,QRO + ©$  $\XQLQJ %XGL 1) 3KXVDYDW
GRL M LQIVRI &ORXG 'DWD ,QWHJUDWLRQ &ULWLFDO

5DKPDWLND O .ULVPDZDWL ' &BNVKPOEZRBALDW 373BR¥ ,QGRQYKV, QDN

6'6"' $ULHI $ B6HQVXVH ',', E&RQILNQURUPDWLFV &RPSXW ,&,&

0)0) $Q RSHQ JRYHUQPHQW GD®WRL PDW X U& \&\
PRGHO $ FDVH VWXG\ LQ %36 VWDWIKDOUFW , ERQAHSADMLFDWLRQ Rl FOR]
WK ,QW &RQI ,Ql &RPPXQ 7HFXQRQUQRRQAW P,2Q RIRIPHEWMU O0DWHU
+ 6FL  (QJ 750 GRL
GRL &R, &7 :
'DKRQR 56 $ 6\VWHPDWLF /LWHUDSWXUKDSHYLHZ,REDFW RI SXEOLF FOF
6RIWZDUH 'HIHFW 3UHGLFWLRQx S5HWHDLFAK ZQHM@BWVHDQ JRYHUQPHQW
'DWDVHWV OHWKRGY BROBNVAOPHZRUNYV 11 +
1 = GRL LFLFHOE
,QGULDVDUL ( 3UDERZR + OH\OLDQD +LGD\DQWR
$1 .H\ EHQHILWY FKDOOHQJHVY DQG ULVN RIFORXG
EXVLQHVV LQWHOOLJHQFH $ V\VWHPDWLF OLWHUDWXUH
UHYLBX - OHFK (QJ 7HFKQRO

6HOYDPDQL . -D\DQWKL 6 $ 5HYLHZ RQ &ORXG
'DWD 6HFXULW\ DQG LWV OLWLIJDWLRQ 7HFKQLTXHV
SURFHGLD 3URFHGLD &RPSXW 6FL

GRL M SURFV
'DVK 6 .XPDU 6 (*RYHUQDQFH 3DUDGLJP
8VLQJ &ORXG ,QIUDVWUXFWXUH x %HQHILWY DQG
&KDOOBQYRAHGLD BURFHGLD &RPSXW 6FL

85 *
GRL M SURFV
*DQGKL . * DQG 3 &ORXG FRPSXWLQJ VHFXULW\
LVVXHV $Q DQDO\VLYV SS +

.LP + -DQJ 6 < <DQJ .+ $QDO\VLV RI WKH
'"HWHUPLQDQWYV RI 6RIWZDUH DV D 6HUYLFH $GRSWLRQ
LQ 6PDOO %XVLQHVVHVXx 5LVNV %BHQHILWYV DQG
2UJDQL]DWLRQDO DQG (QYLURQPHQWDO )DFWRUV
GRL MVEP

$\RE 6 &ORXG &RPSXWLQJ %HQHILWYV

1ZRJEDJD 1ZHVR (PPDQXHO 2JEDJD , 1
2YHUYLHZ RI &ORXG &RPSXWLQJ %HQHILWV DQG
'"UDZEDEMS ,QW - OXOWLGLVFLS 5HV
2

BKULYDV 0. 6LQJK 69 ODQDJHPHQW
3XEOLF &ORXG &RPSXWLQJx %HQHILWY DQG 5LVNV WR
8VHUV DQG 3RWHQWLDO 8VHUV 38%/,& &/28"
&20387,1*x

5DPDFKDQGUD * ,IWLNKDU 0 .KDQ )$ $
&RPSUHKHQVLYH 6XUYH\ RQ 6HFXULW\ LQ &ORXG
&RPSXWIURFHGLD &RPSXWI0 6FL

+ GRL M SURFV

$ODVVDIL 02 $OKDUWKL $ :DOWHUV 5 - :LOOV
* 9% $ )UDPHZRUN IRU &ULWLFDO 6HFXULW\ )DFWRUYV



