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TFNJ�BVUPNBUJD� PQFSBUJPO� PG� UIF� DPNNBOE�MJOF�ESJWFO
QSPHSBNT� 4)&-9$�%�&� <�>�� 5IFTF� QSPHSBNT� JO
DPNCJOBUJPO� XJUI� UIF� (6*� BSF� XJEFMZ� VTFE� GPS
NBDSPNPMFDVMBS� DSZTUBMMPHSBQIJD� QIBTJOH� OPU� UIF� MFBTU
EVF� UP� UIFJS� SVOUJNF� TQFFE� BOE� TVJUFE� GPS� PO�UIF�GMZ
BTTFTTNFOU�PG�EJGGSBDUJPO�EBUB�BU�TZODISPUSPO�TPVSDFT�
),-�."1�BMMPXT� GPS� UIF� TFMFDUJPO�PG� JOQVU� GJMFT�XJUI

EJGGSBDUJPO� EBUB� JO� WBSJPVT� GPSNBUT� BOE� BVUPNBUJDBMMZ
FYUSBDUT�VOJU�DFMM�QBSBNFUFST�BOE�TQBDF�HSPVQ�GPS�'"�EBUB
QSFQBSBUJPO� XJUI� 4)&-9$�� .PTU� JNQPSUBOUMZ� JU� OPX
TVQQPSUT� JOQVU� DPNNBOET� BOE� SFTVMU� WJTVBMJ[BUJPO
SFHBSEJOH� UIF� MBUFTU� 4)&-9$� GFBUVSF� GPS� NVMUJ�DSZTUBM
4"%� XIFSF� TFWFSBM� EBUB� TFUT� BMTP� QBSUJBM� POFT� DBO� CF
NFSHFE� GPS� B� NBYJNJ[BUJPO� PG� NVMUJQMJDJUZ�� $PODFSOJOH
TVCTUSVDUVSF� EFUFSNJOBUJPO� ),-�."1� XPSLT� XJUI� UIF
NVMUJ�$16� WFSTJPO� PG� 4)&-9%� XIFSF� UIF� BDIJFWFE
TQFFE�CFOFGJU� JT�SFMFWBOU�GPS�EJGGJDVMU�DBTFT� UIBU�SFRVJSF�B
MBSHF� OVNCFS� PG� TPMVUJPO� USJBMT�� 5IF� QSPHSBN� 4)&-9&
GPS� QIBTF� DBMDVMBUJPO� BOE� EFOTJUZ� NPEJGJDBUJPO� 	%.

VOEFSXFOU� TJHOJGJDBOU� GFBUVSF� FYUFOTJPOT� EVSJOH� UIF� MBTU
ZFBST�NPTU� QSPNJOFOUMZ� TVCTUSVDUVSF� TJUF� SFGJOFNFOU� GPS
PQUJNJ[BUJPO� PG� JOJUJBM� IFBWZ�BUPN� QIBTFT� BOE� QFQUJEF
CBDLCPOF� BVUP�USBDJOH� GPS� UIF� JUFSBUJWF� JNQSPWFNFOU� PG
UIF� %.� TUFQT�� ),-�."1� SFOEFST� UIF� OVNFSJDBM
4)&-9&� SFTVMUT� HSBQIJDBMMZ� BOE� UIVT� GBDJMJUBUFT� UIF
NPOJUPSJOH� PG� QIBTF� RVBMJUZ�� 5IF� MJOF� HSBQIT� GPS
TFRVFOUJBM� QSPHSFTT� WJTVBMJ[BUJPO� BSF� OPX� DPNQMFNFOUFE
CZ� �E� SJCCPO� HSBQIT� GPS� UIF� 4)&-9&� QPMZ�BMB� NPEFMT�
5IJT� BVUPNBUJDBMMZ� VQEBUFE� �E� WJFX� XJUI� DPOUJOVPVT
NPVTF�SPUBUJPO�BOE�[PPN�QSPWJEFT�GVSUIFS�JOGPSNBUJPO�PO
QIBTJOH�TVDDFTT�CZ�TVQQPSUJOH�UIF�EJTDSJNJOBUJPO�PG�NBQ
JOUFSQSFUBCJMJUZ� XJUI� SFTQFDU� UP� UIF� UXP� FOBOUJPNPSQI
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QSBDUJDBM� FYBNQMFT� XJUI� B� GPDVT� PO� NVMUJ�DSZTUBM� 4"%
QIBTJOH� TDFOBSJPT�� ),-�."1� JT� GSFFMZ� BWBJMBCMF� GPS
BDBEFNJD� VTBHF� BOE� DBO� CF� EPXOMPBEFE� GSPN
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FNBJM��DKDIFO!OTSSD�PSH�UX
5IF� PQUJNJ[BUJPO� PG� UIF� JOJUJBM� QIBTJOH� IBT� CFFO� B

EFDJTJWF� GBDUPS� JO� UIF� TVDDFTT�PG� UIF� TVCTFRVFOU� FMFDUSPO
EFOTJUZ� NPEJGJDBUJPO� NPEFM� CVJMEJOH� BOE� TUSVDUVSF
EFUFSNJOBUJPO� PG� CJPMPHJDBM� NBDSPNPMFDVMFT� XJUI� UIF
TJOHMF�XBWFMFOHUI� BOPNBMPVT� EJTQFSTJPO� 	4"%
�NFUIPE�
5XP�QPTTJCMF�QIBTF�TPMVUJPOT�	���BOE���
�HFOFSBUFE�GSPNUXP�TZNNFUSJD�QIBTF�USJBOHMFT�JO�UIF�)BSLFS�DPOTUSVDUJPO
GPS� UIF� 4"%� NFUIPE� DBVTF� UIF� XFMM�LOPXO� QIBTF
BNCJHVJUZ�� 8F� IBWF� EFWFMPQFE� B� OPWFM� Direct phase
selection method� VUJMJ[JOH� UIF� �%4`MJTU� BT� B� DSJUFSJPO� UPTFMFDU� PQUJNJ[FE� QIBTFT`GSPN� ��� PS� ��� PG� B� TVCTFU� PGSFGMFDUJPOT�XJUI� UIF�IJHI�percentage of correct�QIBTFT� UP
SFQMBDF� UIF� DPSSFTQPOEJOH� JOJUJBM� 4"%� QIBTFT� �4"%� <�>�#BTFE� PO� PVS� XPSL� UIF� SFGMFDUJPOT� XJUI� BOHMF� �%4`JO� BSBOHF� ��� v� ����� BSF� TFMFDUFE� GPS� BO� PQUJNJ[FE
JNQSPWFNFOU�� �%4`JT� UIF� BOHMF� CFUXFFO� UIF� JOJUJBM
�4"%`QIBTF�BOE�B�QSFMJNJOBSZ�EFOTJUZ�NPEJGJDBUJPO�	%.

QIBTF�Â%.��5IF�SFTVMUT�TIPX�UIBU�VUJMJ[JOH�UIF�BEEJUJPOBM
EJSFDU� QIBTF� TFMFDUJPO� TUFQ� QSJPS� UP� TJNQMF� TPMWFOU
GMBUUFOJOH� XJUIPVU� QIBTF� DPNCJOBUJPO� VTJOH� UIF� FYJTUJOH
%.� QSPHSBNT� TVDI� BT� RESOLVE� PS� CCP4 DM
JNQSPWFT� TJHOJGJDBOUMZ� UIF� GJOBM� QIBTFT� JO� UFSNT� PG� UIF
JODSFBTFE�DPSSFMBUJPO�DPFGGJDJFOU�PG�FMFDUSPO�EFOTJUZ�NBQT
BOE� EJNJOJTIFE� NFBO� QIBTF� FSSPST�� 8JUI� UIF� JNQSPWFE
QIBTFT� BOE�EFOTJUZ�NBQT� GSPN�PVS�EFWFMPQFE�NFUIPE�PG
EJSFDU�QIBTF�TFMFDUJPO� UIF�DPNQMFUFOFTT�PG�CVJMU�SFTJEVFT
XJUI�NBJO�DIBJOT�BOE�TJEF�DIBJOT�PG�QSPUFJO�NPMFDVMFT�JT
FOIBODFE�GPS�FGGJDJFOU�TUSVDUVSF�EFUFSNJOBUJPO�
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