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ABSTRACT
RFBEJOH JT B DPNQMFY IVNBO BDUJWJUZ UIBU IBT FWPMWFE, BOE DP-FWPMWFE, XJUI UFDIOPMPHZ PWFS
UIPVTBOET PG ZFBST. MBTT QSJOUJOH JO UIF fiGUFFOUI DFOUVSZ fiSNMZ FTUBCMJTIFE XIBU XF LOPX BT UIF
NPEFSO CPPL, XJUI JUT QIZTJDBM GPSNBU PG DPWFST BOE QBQFS QBHFT, BOE OPX-TUBOEBSE GFBUVSFT TVDI
BT QBHF OVNCFST, GPPUOPUFT, BOE EJBHSBNT. TPEBZ, FMFDUSPOJD EPDVNFOUT BSF FOBCMJOH QBQFSMFTT
SFBEJOH TVQQPSUFE CZ FRFBEJOH UFDIOPMPHJFT TVDI BT KJOEMFT BOE NPPLT, ZFU B IJHI QSPQPSUJPO
PG VTFST TUJMM PQU UP QSJOU PO QBQFS CFGPSF SFBEJOH. ɩJT QFSTJTUFOU IBCJU PG ‘QSJOUJOH UP SFBE’ JT POF
TJHO PG UIF TIPSUDPNJOHT PG EJHJUBM EPDVNFOUT—BMUIPVHI UIF QPQVMBSJUZ PG FRFBEFST JT POF TJHO
PG UIF TIPSUDPNJOHT PG QBQFS. HPX EP XF HFU UIF CFTU PG CPUI XPSMET?

ɩF QIZTJDBM QSPQFSUJFT PG QBQFS (GPS FYBNQMF, JU JT MJHIU, UIJO, BOE flFYJCMF) DPOUSJCVUF UP
UIF FBTF XJUI XIJDI QIZTJDBM EPDVNFOUT BSF NBOJQVMBUFE; CVU UIFTF QSPQFSUJFT IBWF B DPNQMFUFMZ
EJffFSFOU TFU PG BffPSEBODFT UP UIFJS EJHJUBM FRVJWBMFOUT. PBQFS DBO CF GPMEFE, SJQQFE, PS TDSJCCMFE
PO BMNPTU TVCDPOTDJPVTMZ—BDUJWJUJFT UIBU SFRVJSF TJHOJfiDBOU DPHOJUJWF BUUFOUJPO JO UIFJS EJHJUBM
GPSN, JG UIFZ BSF FWFO QPTTJCMF. ɩF OFBSMZ TVCMJNJOBM JOUFSBDUJPO UIBU DPNFT GSPN ZFBST PG MFBSOFE
CFIBWJPS XJUI QBQFS IBT CFFO EFTDSJCFE BT MJHIUXFJHIU JOUFSBDUJPO, XIJDI JT BDIJFWFE XIFO B QFSTPO
BDUJWFMZ SFBET BO BSUJDMF JO B XBZ UIBU JT TP FBTZ BOE VOTFMGDPOTDJPVT UIBU UIFZ BSF OPU BQU UP
SFNFNCFS UIFJS BDUJPOT MBUFS.

RFBEJOH JT OPX JO B QFSJPE PG SBQJE DIBOHF, BOE EJHJUBM UFYU JT GBTU CFDPNJOH UIF QSFEPN-
JOBOU NPEF PG SFBEJOH. AT B TPDJFUZ, XF BSF NFSFMZ BU UIF TUBSU PG UIF KPVSOFZ PG EFTJHOJOH USVMZ
FffFDUJWF UPPMT GPS IBOEMJOH EJHJUBM UFYU.

ɩJT CPPL JOWFTUJHBUFT UIF BEWBOUBHFT PG QBQFS, IPX UIF BffPSEBODFT PG QBQFS DBO CF SFBMJ[FE
JO EJHJUBM GPSN, BOE XIBU GPSNT CFTU TVQQPSU MJHIUXFJHIU JOUFSBDUJPO GPS BDUJWF SFBEJOH. TP VOEFS-
TUBOE IPX UP EFTJHO GPS UIF GVUVSF, XF SFWJFX UIF XBZT SFBEJOH UFDIOPMPHZ BOE SFBEFS CFIBWJPS
IBWF CPUI DIBOHFE BOE SFNBJOFE DPOTUBOU PWFS IVOESFET PG ZFBST. WF FYQMPSF UIF SFBTPOJOH CF-
IJOE SFBEFS CFIBWJPS BOE JOUSPEVDF BOE FWBMVBUF TFWFSBM VTFS JOUFSGBDF EFTJHOT UIBU JNQMFNFOU
UIFTF MJHIUXFJHIU QSPQFSUJFT GBNJMJBS GSPN PVS FWFSZEBZ VTF PG QBQFS.

WF TUBSU CZ MPPLJOH CBDL, SFWJFXJOH UIF EFWFMPQNFOU PG SFBEJOH UFDIOPMPHZ BOE UIF
QSPHSFTT PG SFTFBSDI PO SFBEJOH PWFS NBOZ ZFBST. DSBXJOH LFZ DPODFQUT GSPN UIJT SFWJFX, XF
NPWF GPSXBSE UP EFWFMPQ BOE UFTU NFUIPET GPS DSFBUJOH OFX BOE NPSF FffFDUJWF JOUFSBDUJPOT GPS
TVQQPSUJOH EJHJUBM SFBEJOH. FJOBMMZ, XF MBZ EPXO B TFU PG MJHIUXFJHIU BUUSJCVUFT XIJDI DBO CF VTFE
BT FWJEFODF-CBTFE HVJEFMJOFT UP JNQSPWF UIF VTBCJMJUZ PG GVUVSF EJHJUBM SFBEJOH UFDIOPMPHJFT. BZ
UIF FOE PG UIJT CPPL, UIFO, XF IPQF ZPV XJMM CF FRVJQQFE UP DSJUJRVF UIF QSFTFOU TUBUF PG EJHJUBM
SFBEJOH, BOE UP CFUUFS EFTJHO BOE FWBMVBUF OFX JOUFSBDUJPO TUZMFT BOE UFDIOPMPHJFT.

KEYWORDS
SFBEJOH, BDUJWF SFBEJOH, EPDVNFOUT, FRFBEFST, BOOPUBUJPO, CPPLNBSLJOH, OPUF-
UBLJOH, JOEFYJOH, CPPLT, EJHJUBM MJCSBSJFT
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PSeface
TPHFUIFS, XF IBWF TQFOU TJY ZFBST FYQMPSJOH IPX UP NBLF EJHJUBM SFBEJOH B CFUUFS FYQFSJFODF. WF
IBWF FBDI GPVOE GSVTUSBUJPO BU VTJOH UIF DVSSFOU “TUBUF-PG-UIF-BSU” UFDIOPMPHJFT, BOE BU UIF TBNF
UJNF VOEFSTUPPE IPX UIJT QPPS EFTJHO XBT OPU OFDFTTBSZ. RFBEJOH DBO CF GPS GVO, MFBSOJOH, PS
SFMBYBUJPO, CVU XF BMM CFMJFWF UIBU UIF FYQFSJFODF TIPVME CF NPSF BCPVU UIF UFYU BOE UIF KPVSOFZ
JU UBLFT UIF SFBEFS PO, UIBO fiHIUJOH XJUI QPPS RVBMJUZ QSJOU, B TQSJOHJOH TQJOF, PS, NPSF PGUFO, B
EJffiDVMU VTFS JOUFSGBDF.

TPEBZ, BT FMFDUSPOJD CPPLT BSF CFDPNJOH FWFSNPSF JOHSBJOFE BOE JNQMBOUFE JOUP PVS EBJMZ
MJWFT, XF BMM fiOE PVSTFMWFT SFBEJOH NPSF GSFRVFOUMZ PO TDSFFO. WIFUIFS JU CF UP VOEFSUBLF BDUJWF
SFBEJOH PO B PC XPSLTUBUJPO PS FOKPZ B OPWFM PO BO FRFBEFS, UIF BDU PG SFBEJOH JT TIJGUJOH NPSF
BOE NPSF UPXBSE UIF EJHJUBM, NBLJOH JU BO PQQPSUVOF UJNF UP JOWFTUJHBUF UIF PO-TDSFFO SFBEJOH
QSPDFTT.

WIJMF JOWFTUJHBUJOH IPX UP JNQSPWF SFBEJOH, XF IBWF JNQMFNFOUFE TFWFSBM MJHIUXFJHIU
BDUJWF SFBEJOH UPPMT, BOE DPOTFRVFOUMZ FWBMVBUFE UIFN. WF EPO’U DMBJN UIBU PVS TPMVUJPOT BSF UIF
CFTU, MBTU XPSE. IOEFFE, XF SBUIFS IPQF OPU. MBOZ PUIFS SFTFBSDIFST BSF BMTP NBLJOH TVCTUBOUJBM
DPOUSJCVUJPOT UP B WBMVBCMF DBVTF PG JNQSPWJOH XIBU JT, GPS NBOZ, BO FWFSZEBZ BDUJWJUZ. WF IBWF
WFSZ NVDI FOKPZFE PVS XPSL, BOE CFFO TUJNVMBUFE CZ PUIFST. HPQFGVMMZ UIJT CPPL XJMM BMTP FYDJUF
BOE JOGPSN ZPV, BOE, QFSIBQT, ZPV UPP XJMM CF BCMF UP BEE ZPVS PXO JEFBT JO UIF GVUVSF UP IFMQ VT
BMM NBLF SFBEJOH PO EJHJUBM EFWJDFT UIF EFMJHIU NBOZ IBWF GPVOE SFBEJOH UP CF JO QSJOU.

JFOOJGFS PFBSTPO, GFPSHF BVDIBOBO, BOE HBSPME ɩJNCMFCZ
ODUPCFS 2013
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AcknoXledgmenUT
WF XPVME MJLF UP UIBOL NBOZ GSJFOET BOE DPMMFBHVFT XIP IBWF IFMQFE VT JO QSFQBSJOH UIJT CPPL.
ɩF UFBN BU UIF FVUVSF IOUFSBDUJPO LBCPSBUPSZ BU SXBOTFB UOJWFSTJUZ, QBSUJDVMBSMZ MBUU JPOFT,
SJNPO RPCJOTPO, TPN OXFO, BOE PBUSJDL OMBEJNFKJ, IFMQFE JNNFOTFMZ XJUI ESBGUJOH OPU POMZ
UIJT CPPL, CVU JO QSFQBSJOH QBQFST BOE SFTFBSDI BMPOH UIF XBZ. VJDUPSJB HVSTU IBT IFMQFE GSF-
RVFOUMZ BOE FffFDUJWFMZ XJUI BMM TPSUT PG VOFYQFDUFE JTTVFT BOE QSBDUJDBMJUJFT. WF XPVME BMTP MJLF UP
UIBOL PVS SFWJFXFST BOE GBSZ MBSDIJPOJOJ GPS UIFJS IFMQGVM DPNNFOUT UP JNQSPWF BOE SFfiOF UIF
DPOUFOU PG UIJT WPMVNF. ɩFSF BSF BMTP NBOZ QFPQMF XIP IBWF PffFSFE GSJFOEMZ FODPVSBHFNFOU BOE
TVQQPSU PWFS UIF DPVSTF PG UIJT QSPDFTT. ɩBOLT UPP, UIFO, UP LBVSB, AOO, PIJM, HBOOBI, ɩPNBT,
SVTJF, DBWJE, BFO, ENNB, BOE WFOEF.

FJOBMMZ XF XPVME MJLF UP FYQSFTT PVS HSBUJUVEF UP MJDSPTPGU RFTFBSDI CBNCSJEHF, QBSUJDV-
MBSMZ RJDIBSE HBSQFS, BOE UIF DFQBSUNFOU PG CPNQVUFS SDJFODF BU SXBOTFB UOJWFSTJUZ, GPS UIF
fiOBODJBM TVQQPSU UIFZ IBWF PffFSFE UISPVHIPVU UIF SFTFBSDI UIBU MFE UP UIJT CPPL.

ɩBOLT, FWFSZPOF!
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FigVSe 4.5 FSPN BVDIBOBO BOE PFBSTPO. INQSPWJOH PMBDFIPMEFST JO DJHJUBM DPD-
VNFOUT. IO PSPDFFEJOHT GSPN UIF 12UI EVSPQFBO CPOGFSFODF PO RF-
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FigVSeT 4.10 FSPN PFBSTPO, FU BM. INQSPWJOH AOOPUBUJPOT JO DJHJUBM DPDVNFOUT.
IO PSPDFFEJOHT PG UIF 13UI EVSPQFBO CPOGFSFODF PO RFTFBSDI
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FigVSeT 4.11
and 4.13

FSPN PFBSTPO, FU BM. ɩF DJHJUBM RFBEJOH DFTL: A LJHIUXFJHIU
AQQSPBDI UP DJHJUBM NPUF-TBLJOH. IOUFSBDUJOH XJUI CPNQVUFST,
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FigVSeT 4.18 FSPN PFBSTPO, FU BM. CSFBUJOH VJTVBMJTBUJPOT GPS DJHJUBM DPDVNFOU IO-
EFYJOH. IO PSPDFFEJOHT GSPN UIF 13UI EVSPQFBO CPOGFSFODF PO RF-
TFBSDI BOE AEWBODFE TFDIOPMPHZ GPS DJHJUBM LJCSBSJFT, WPMVNF 5714
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