
5IF�3PMF�PG�(2.�JO�UIF�130'&4�*NQSPWFNFOU
.FUIPEPMPHZ

"VUIPST�
"OESFBT�#JSL�

%JSL�)BNBOO�

%JFUNBS�1GBIM�

+BOOF�+»SWJOFO�

.BSLLV�0JWP�

.BUJBT�7JFSJNBB�

3JOJ�WBO�4PMJOHFO�

� 'SBVOIPGFS�*&4&�(FSNBOZ
� 755�&MFDUSPOJDT�'JOMBOE
� 5PLIFJN�%JTQFOTFS�&MFDUSPOJDT�/FUIFSMBOET

"�SFWJTFE�WFSTJPO�IBT�CFFO�BDDFQUFE�GPS
QVCMJDBUJPO�JO�UIF�QSPDFFEJOHT�PG�UIF
$0/26&45����DPOGFSFODF�/ÓSOCFSH

*&4&�3FQPSU�/P���������&
7FSTJPO����
+VMZ�������

"�QVCMJDBUJPO�CZ�'SBVOIPGFS�*&4&





'SBVOIPGFS�*&4&�JT�BO�JOTUJUVUF�PG�UIF
'SBVOIPGFS�(FTFMMTDIBGU�
5IF�JOTUJUVUF�USBOTGFST�JOOPWBUJWF�TPGUXBSF
EFWFMPQNFOU�UFDIOJRVFT�NFUIPET�BOE
UPPMT�JOUP�JOEVTUSJBM�QSBDUJDF�BTTJTUT�DPN�
QBOJFT�JO�CVJMEJOH�TPGUXBSF�DPNQFUFODJFT
DVTUPNJ[FE�UP�UIFJS�OFFET�BOE�IFMQT�UIFN
UP�FTUBCMJTI�B�DPNQFUFUJWF�NBSLFU�QPTJUJPO�

'SBVOIPGFS�*&4&�JT�EJSFDUFE�CZ
1SPG��%S��%JFUFS�3PNCBDI
4BVFSXJFTFO��
%�������,BJTFSTMBVUFSO





$PQZSJHIU���'SBVOIPGFS�*&4&����� W

"CTUSBDU

*O�UIF�&413*5�QSPKFDU�130'&4�	130EVDU�'PDVTFE�*NQSPWFNFOU�PG�&NCFEEFE
4PGUXBSF�QSPDFTTFT
�B�HPBM�ESJWFO�QSPDFTT�JNQSPWFNFOU�NFUIPEPMPHZ�CFFO�EF�
WFMPQFE�UIBU�DPNCJOFT�BOE�FOIBODFT�NFUIPET�MJLF�HPBM�PSJFOUFE�NFBTVSF�
NFOU�QSPEVDU�BTTFTTNFOU�QSPDFTT�BTTFTTNFOU�BOE�QSPDFTT�NPEFMMJOH��4P�GBS
UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�IBT�CFFO�BQQMJFE�JO�NVMUJQMF�QSPKFDUT�BU
UISFF�JOEVTUSJBM�FNCFEEFE�TPGUXBSF�EFWFMPQNFOU�PSHBOJTBUJPOT��*O�BMM�UISFF�PS�
HBOJTBUJPOT�DPOTJEFSBCMF�QSPEVDU�RVBMJUZ�BOE�QSPDFTT�JNQSPWFNFOUT�IBWF�CFFO
BDIJFWFE�

"�GVOEBNFOUBM�FMFNFOU�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�JT�HPBM�
PSJFOUFE�NFBTVSFNFOU�DPOEVDUFE�BDDPSEJOH�UP�UIF�QSJODJQMFT�PG�UIF�(PBM�
2VFTUJPO�.FUSJD�	(2.
�QBSBEJHN��*O�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ
(2.�JT�VTFE�GPS�TFWFSBM�QVSQPTFT��	�
�DIBSBDUFSJTBUJPO�BOE�FWBMVBUJPO�PG�QSPE�
VDU�RVBMJUZ�	�
�DIBSBDUFSJTBUJPO�BOE�FWBMVBUJPO�PG�QSPDFTT�QFSGPSNBODF�	�

NPEFMMJOH�BOE�FWBMVBUJPO�PG�QSPEVDU�QSPDFTT�EFQFOEFODJFT�BOE�	�
�GBDJMJUBUJPO
PG�DPOUJOVPVT�BTTFTTNFOU��*O�UIF�DPVSTF�PG�UIF�130'&4�QSPKFDU�(2.�XBT�BMTP
VTFE�UP�FWBMVBUF�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�JO�BMM�UISFF�JOEVTUSJBM
TPGUXBSF�EFWFMPQNFOU�PSHBOJTBUJPOT�

5IJT�QBQFS�PVUMJOFT�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�BOE�SFQPSUT�FYQFSJ�
FODF�XJUI�JUT�BQQMJDBUJPO�JO�UISFF�TPGUXBSF�EFWFMPQNFOU�PSHBOJTBUJPOT��5IF�EJG�
GFSFOU�SPMFT�PG�(2.�JO�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�BSF�QSFTFOUFE
JO�EFUBJM�

,FZXPSET� $POUJOVPVT�"TTFTTNFOU�&NCFEEFE�4PGUXBSF�(PBM�PSJFOUFE�.FBTVSFNFOU
(2.�4PGUXBSF�1SPDFTT�"TTFTTNFOU�4PGUXBSF�1SPDFTT�*NQSPWFNFOU�130'&4�





$PQZSJHIU���'SBVOIPGFS�*&4&����� WJJ

5BCMF�PG�$POUFOUT

� *OUSPEVDUJPO �

� 5IF�130'&4�*NQSPWFNFOU�.FUIPEPMPHZ�BOE�JUT
"QQMJDBUJPO �

��� 0VUMJOF�PG�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ �
��� $IBSBDUFSJTBUJPO�PG�130'&4�BQQMJDBUJPOT�BOE�TVNNBSZ�PG

BDIJFWFE�CFOFGJUT �
����� %S»HFS�.FEJDBM�5FDIOPMPHZ �
����� &SJDTTPO�5FMFDPN�3�% �
����� 5PLIFJN�%JTQFOTFS�&MFDUSPOJDT �

� (PBM�PSJFOUFE�.FBTVSFNFOU�	(2.
 �
��� (2.�1SJODJQMFT �
��� (2.�1SPDFTT ��

� 5IF�3PMFT�PG�(2.�JO�UIF�130'&4�*NQSPWFNFOU
.FUIPEPMPHZ ��

��� (2.�UP�DIBSBDUFSJTF�BOE�FWBMVBUF�QSPEVDU�RVBMJUZ�BOE
QSPDFTT�QFSGPSNBODF ��

��� (2.�UP�NPEFM�BOE�FWBMVBUF�QSPEVDU�QSPDFTT
EFQFOEFODJFT ��

��� *OUFHSBUJPO�PG�(2.�XJUI�"TTFTTNFOU ��
��� (2.�UP�GBDJMJUBUF�DPOUJOVPVT�BTTFTTNFOU ��
����� #BDLHSPVOE�GPS�DPOUJOVPVT�BTTFTTNFOU ��
����� &YQFDUFE�CFOFGJUT�BOE�MJNJUBUJPOT ��

� 5IF�3PMF�PG�(2.�JO�WBMJEBUJOH�UIF�130'&4
JNQSPWFNFOU�NFUIPEPMPHZ ��

� $PODMVTJPOT�BOE�'VUVSF�8PSL ��

� "DLOPXMFEHFNFOUT ��

� 3FGFSFODFT ��





*OUSPEVDUJPO

$PQZSJHIU���'SBVOIPGFS�*&4&����� �

� *OUSPEVDUJPO

(2.�	(PBM�2VFTUJPO�.FUSJD
�JT�B�XFMM�LOPXO�BOE�XJEFMZ�VTFE�NFUIPE�GPS�EF�
GJOJOH�BOE�FYFDVUJOH�HPBM�PSJFOUFE�NFBTVSFNFOU�QSPHSBNNFT��*U�PSJHJOBUFE
GSPN�UIF�XPSL�MFBE�CZ�1SPG��7JDUPS�#BTJMJ�BU�UIF�6OJWFSTJUZ�PG�.BSZMBOE�BOE
/"4"�4PGUXBSF�&OHJOFFSJOH�-BCPSBUPSZ�JO������T�<�>��*U�IBT�TJODF�CFFO�GVSUIFS
GPSNBMJTFE�BOE�EFWFMPQFE�JOUP�B�QSBDUJDBM�NFUIPEPMPHZ�	<�>�<�>�<��>�<��>
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(2.�IBT�CFFO�VTFE�JO�TFWFSBM�&VSPQFBO�QSPKFDUT�	<�>�<�>�<�>�<��>
��5IF�&413*5
QSPKFDU�".*�IBT�JOUFHSBUFE�JUT�PXO�WFSTJPO�PG�UIF�(2.�QBSBEJHN�XJUI�$..
TUZMF�BTTFTTNFOU�BOE�EFWFMPQFE�UPPMT�BOE�NBOVBMT�UP�TVQQPSU�UIF�".*
NFUIPE��5IF�&44*�$&.1�QSPKFDU�JOUSPEVDFE�(2.�JO�UISFF�JOEVTUSJBM�DPNQBOJFT
BOE�DPTU�CFOFGJU�BOBMZTJT�PG�JOUSPEVDJOH�(2.�XBT�POF�PG�UIF�LFZ�UPQJDT�PG�UIF
QSPKFDU��5IF�SFTVMUT�XFSF�WFSZ�QPTJUJWF�BOE�SFTVMUFE�JO�NBOZ�JNQSPWFNFOUT�JO
UIF�BQQMJDBUJPOT�<��>��&TQFDJBMMZ�4DIMVNCFSHFS�3FUBJM�1FUSPMFVN�4ZTUFNT�	314

	JO������314�XBT�TPME�UP�5PLIFJN
�IBT�XJEFMZ�SFQPSUFE�(2.�FYQFSJFODF�	<�>
<��>�<��>
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(2.�IBT�CFFO�VTFE�CZ�/PLJB�.PCJMF�1IPOFT�JO�DPMMBCPSBUJPO�XJUI�755�&MFD�
USPOJDT�JO�UIF�%41�"$5*0/�QSPKFDU�GPS�JNQSPWJOH�%41�	EJHJUBM�TJHOBM�QSPDFTTJOH

TPGUXBSF�EFWFMPQNFOU�<��>�XIJDI�JT�B�SBQJEMZ�HSPXJOH�BSFB�JO�UIF�EPNBJO�PG
EFFQMZ�FNCFEEFE�SFBM�UJNF�TPGUXBSF��5IF�GPDVT�PG�UIF�%41�"$5*0/�QSPKFDU
XBT�UP�TVQQPSU�SFVTF�PG�OPU�POMZ�TPVSDF�DPEF�CVU�BMTP�PO�FWFSZ�MFWFM�PG�EFTJHO
BOE�QSPKFDU�MFWFM�EPDVNFOUBUJPO��(2.�QMBZFE�B�LFZ�SPMF�JO�UIF�QSPKFDU�BOE
NFBTVSFNFOUT�JOEJDBUFE�TJHOJGJDBOU�JNQSPWFNFOUT��$POTFRVFOUMZ�B�TPVOE�CB�
TJT�GPS�DPOUJOVPVT�JNQSPWFNFOU�BOE�NFBTVSFNFOU�IBT�CFFO�GPSNFE�

*O�BOPUIFS�UZQF�PG�UFMFDPNNVOJDBUJPO�EPNBJO�/PLJB�5FMFDPNNVOJDBUJPOT�BOE
755�&MFDUSPOJDT�IBWF�CFFO�BQQMZJOH�(2.�JO�JNQSPWJOH�UIF�TPGUXBSF�QSPDFTTFT
PG�NPCJMF�CBTF�TUBUJPOT�XIJDI�BSF�MBSHF�TPGUXBSF�TZTUFNT�JOWPMWJOH�MBSHF�EF�
WFMPQNFOU�QSPKFDUT�<��>��-BSHF�UFMFDPNNVOJDBUJPO�BQQMJDBUJPOT�QMBDF�HSFBU
EFNBOET�PO�UIF�RVBMJUZ�BOE�UJNFMZ�EFWFMPQNFOU�PG�TPGUXBSF��#Z�NFBTVSJOH�UIF
TPGUXBSF�EFWFMPQNFOU�QSPDFTT�RVBOUJUBUJWF�JOGPSNBUJPO�JT�HBJOFE�GPS�TPGUXBSF
QSPKFDU�DPOUSPM�BOE�QSPDFTT�JNQSPWFNFOU��/PLJB�5FMFDPNNVONJDBUJPOT�FYQFSJ�
FODFT�BSF�CBTFE�PO�NFBTVSFNFOU�EBUB�DPMMFDUJPO�GPS�B�QFSJPE�PG�UXP�ZFBST�JO
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"O�FTTFOUJBM�FMFNFOU�PG�UIF�130'&4�JNQSPWFNFOU�BQQSPBDI�JT�UIF�FYQMJDJU
NPEFMMJOH�PG�SFMBUJPOTIJQT�BOE�EFQFOEFODJFT�CFUXFFO�QSPDFTT�BOE�QSPEVDU
RVBMJUZ��1SPEVDU�QSPDFTT�EFQFOEFODZ�	11%
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DIBSBDUFSJTBUJPO�BOE�FWBMVBUJPO�PG�QSPEVDU�RVBMJUZ�	�
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�����������������������������������������������
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OPMPHZ�USBOTGFS�QSPKFDU�TVQQPSUFE�CZ�&VSPQFBO�$PNNJTTJPO�VOEFS�&413*5�HSBOU�OP��������
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(2.�NFUIPE��$IBQUFS���QSPWJEFT�EFTDSJQUJPOT�PG�UIF�EJGGFSFOU�QVSQPTFT�GPS
XIJDI�(2.�JT�VTFE�JO�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ��$IBQUFS��
TVNNBSJTFT�IPX�(2.�XBT�VTFE�EVSJOH�UIF�130'&4�QSPKFDU�UP�WBMJEBUF�UIF
130'&4�JNQSPWFNFOU�NFUIPEPMPHZ��5IF�QBQFS�DPODMVEFT�XJUI�B�CSJFG�EJTDVT�
TJPO�PG�UIF�EJGGFSFOU�SPMFT�PG�(2.�JO�130'&4�BOE�BO�PVUMPPL�UP�QPUFOUJBM�GV�
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NFOU�PG�UIF�TPGUXBSF�QSPDFTT��5IFJS�VOEFSMZJOH�BTTVNQUJPO�JT�UIBU�JNQSPWFE
TPGUXBSF�FOHJOFFSJOH�QSPDFTTFT�SFTVMU�JO�CFUUFS�QSPEVDU�RVBMJUZ��)PXFWFS�OPOF
PG�UIFTF�JNQSPWFNFOU�NFUIPEPMPHJFT�BEESFTT�UIJT�MJOL�CFUXFFO�QSPDFTT�BOE
QSPEVDU�RVBMJUZ�FYQMJDJUMZ�BOE�OPOF�PG�UIFN�EFQMPZT�TVDI�MJOLT�UP�TUFFS�JN�
QSPWFNFOU�BDUJPOT�

5IF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�<�>�HVJEFT�JNQSPWFNFOU�FGGPSUT�CBTFE
PO�DVTUPNFS�ESJWFO�QSPEVDU�RVBMJUZ�HPBMT��*U�CVJMET�PO�TUBUF�PG�UIF�BSU�LOPXM�
FEHF�BCPVU�UIF�QSPEVDU�RVBMJUZ�JNQBDU�PG�DSJUJDBM�TPGUXBSF�EFWFMPQNFOU�QSPD�
FTTFT�BOE�JOUFHSBUFT�UIF�TUSFOHUIT�PG�XJEFMZ�BQQMJFE�JNQSPWFNFOU�UFDIOJRVFT�

5IF�NBJO�CVJMEJOH�CMPDLT�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�BSF�

• 4ZTUFNBUJD�JNQSPWFNFOU�QMBOOJOH�TUBSUJOH�XJUI�UIF�JEFOUJGJDBUJPO�PG�BO�PS�
HBOJTBUJPOlT�QSPEVDU�RVBMJUZ�HPBMT�BOE�QSPDFFEJOH�XJUI�UIF�EFUFSNJOBUJPO�PG
BQQSPQSJBUF�QSPDFTT�JNQSPWFNFOU�BDUJPOT�BDDPSEJOH�UP�UIFJS�FYQFDUFE�JN�
QBDU�PO�QSPEVDU�RVBMJUZ�

• 1SPEVDU�QSPDFTT�EFQFOEFODZ�NPEFMT�	11%�NPEFMT
�UIBU�EFTDSJCF�UIF�JNQBDU
PG�TPGUXBSF�QSPDFTTFT�BOE�EFWFMPQNFOU�QSBDUJDFT�PO�TPGUXBSF�RVBMJUZ�<��>�
130'&4�PGGFST�B�11%�SFQPTJUPSZ�UIBU�DBO�CF�DVTUPNJTFE�BOE�JOUFHSBUFE�UP
TVJU�UIF�OFFET�PG�JOEJWJEVBM�TPGUXBSF�PSHBOJTBUJPOT�PS�QSPKFDUT�

• 5IF�JOUFHSBUJPO�PG�XFMM�FTUBCMJTIFE�JNQSPWFNFOU�UFDIOJRVFT�TVDI�BT�QSPDFTT
BTTFTTNFOU�	F�H��*40���������41*$&�<��>�BOE�#005453"1�<��>
�HPBM�
PSJFOUFE�NFBTVSFNFOU�GPMMPXJOH�UIF�(PBM�2VFTUJPO�.FUSJD�	(2.
�BQQSPBDI
<�>�<�>�<��>�QSPDFTT�NPEFMMJOH�BOE�QSPEVDU�BTTFTTNFOU��5IF�130'&4�JN�
QSPWFNFOU�NFUIPEPMPHZ�JT�NPEVMBS�BOE�TVQQPSUT�UIF�JOUFHSBUJPO�PG�JN�
QSPWFNFOU�UFDIOJRVFT�JO�B�XBZ�UIBU�JT�NPTU�CFOFGJDJBM�GPS�FBDI�JOEJWJEVBM
TPGUXBSF�PSHBOJTBUJPO�

• "�DPOUJOVPVT�JNQSPWFNFOU�DZDMF�BDDPSEJOH�UP�UIF�2VBMJUZ�*NQSPWFNFOU
1BSBEJHN�	2*1
���&YQFSJFODF�'BDUPSZ�	&'
�<�>�BQQSPBDI�UIBU�BMMPXT�GPS�XFMM�
DVTUPNJTFE�HSBEVBM�JNQSPWFNFOU�TUFQT�BOE�GPTUFST�UIF�BDDVNVMBUJPO�BOE
EFQMPZNFOU�PG�SFMFWBOU�TPGUXBSF�EFWFMPQNFOU�FYQFSUJTF�UISPVHIPVU�B�TPGU�
XBSF�PSHBOJTBUJPO�

��� 0VUMJOF�PG�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ

5IF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�VTFT�B�NPEJGJFE�WFSTJPO�PG�UIF�2VBMJUZ
*NQSPWFNFOU�1BSBEJHN��5P�JMMVTUSBUF�BOE�FNQIBTJTF�UIF�JNQPSUBODF�PG�UIF
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QSPEVDU�BT�B�ESJWFS�GPS�QSPDFTT�JNQSPWFNFOU�JU�JT�QMBDFE�JO�UIF�IFBSU�PG�UIF
130'&4�JNQSPWFNFOU�DJSDMF�	TFF�'JHVSF��
��5IF�QSPEVDU�JT�UIF�TUBSUJOH�QPJOU�GPS
BOZ�JNQSPWFNFOU�BDUJWJUZ�TUBSUJOH�XJUI�UIF�JEFOUJGJDBUJPO�PG�UIF�QSPEVDU�RVBMJUZ
OFFET�BOE�UIF�EFUFSNJOBUJPO�PG�UIF�QSFMJNJOBSZ�QSPEVDU�RVBMJUZ�HPBMT��1SPEVDU�
1SPDFTT�%FQFOEFODJFT�	11%
�GPSN�UIF�MJOLJOH�FMFNFOU�CFUXFFO�UIF�QSPEVDU�BOE
UIF�QSPEVDU�EFWFMPQNFOU�QSPDFTTFT��11%�NPEFMT�BSF�VTFE�UP�GJOE�BOE�EFUFS�
NJOF�UIF�SFRVJSFE�QSPDFTT�DIBOHFT�TVDI�UIBU�TUBUFE�QSPEVDU�RVBMJUZ�JNQSPWF�
NFOU�HPBMT�BSF�BDIJFWFE��5IF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�DPOTJTUT�PG
TJY�QIBTFT��5IFTF�QIBTFT�XIJDI�BSF�GVSUIFS�SFGJOFE�JOUP����TUFQT�BSF�EFTDSJCFE
CSJFGMZ�JO�UIF�GPMMPXJOH�

1IBTF����$IBSBDUFSJTF

"�HFOFSBM�SFRVJSFNFOU�GPS�BOZ�JNQSPWFNFOU�QSPHSBN�JT�UP�HBJO�UIF�DPNNJU�
NFOU�PG�BMM�JOWPMWFE�NBOBHFNFOU�MFWFMT�BOE�EFWFMPQNFOU�UFBN�NFNCFST�
5IFSFGPSF�mHBJOJOH�DPNNJUNFOUn�JT�UIF�GJSTU�TUFQ�JO�UIF�130'&4�JNQSPWFNFOU
NFUIPEPMPHZ�	TUFQ��
��0O�B�NPSF�UFDIOJDBM�MFWFM�QSPEVDU�ESJWFO�QSPDFTT�JN�
QSPWFNFOU�TUBSUT�XJUI�BO�JEFOUJGJDBUJPO�PG�DVSSFOU�PS�GVUVSF�QSPEVDU�RVBMJUZ
OFFET�	TUFQ��
��5IJT�JOGPSNBUJPO�DBO�CF�EFSJWFE�GSPN�DVTUPNFS�TVSWFZT�NBSLFU
SFTFBSDI�PS�GSPN�PUIFS�TPVSDFT��5P�CF�BCMF�UP�EFGJOF�QSPEVDU�RVBMJUZ�JNQSPWF�
NFOU�HPBMT�JO�B�MBUFS�QIBTF�JU�JT�OFDFTTBSZ�UP�JEFOUJGZ�UIF�DVSSFOU�TUBUVT�PG
QSPEVDU�RVBMJUZ�	TUFQ��
��5IJT�DBO�CF�EPOF�GPS�FYBNQMF�CBTFE�PO�NFBTVSF�
NFOU�EBUB�GSPN�QBTU�QSPKFDUT�PS�DBSSZJOH�PVU�BO�JOEFQFOEFOU�UIJSE�QBSUZ�QSPE�
VDU�BTTFTTNFOU��*O�BEEJUJPO�UP�UIF�QSPEVDU�RVBMJUZ�TUBUVT�JU�JT�OFDFTTBSZ�UP�JEFO�
UJGZ�UIF�DVSSFOU�QSPDFTT�TUBUVT�	TUFQ��
��0UIFSXJTF�JU�JT�IBSE�UP�JEFOUJGZ�QSPDFTT
DIBOHFT�UIBU�BSF�TVJUFE�UP�BDIJFWF�UIF�QSPEVDU�JNQSPWFNFOU�HPBMT�JO�B�MBUFS
QIBTF��5IF�DVSSFOU�QSPDFTT�TUBUVT�DBO�CF�JEFOUJGJFE�CBTFE�PO�NFBTVSFNFOU
EBUB�PS�PO�QSPDFTT�BTTFTTNFOUT�

130'&4�1IBTFT 130'&4�"DUJWJUJFT

$IBSBDUFSJTF �� (BJO�DPNNJUNFOU

�� *EFOUJGZ�QSPEVDU�RVBMJUZ�OFFET

�� *EFOUJGZ�DVSSFOU�QSPEVDU�RVBMJUZ

�� *EFOUJGZ�DVSSFOU�QSPDFTT�TUBUVT

4FU�(PBMT �� 4FU�QSPEVDU�JNQSPWFNFOU�HPBMT

�� 4FMFDU�BQQSPQSJBUF�QSPDFTT�DIBOHFT

1MBO �� %FTDSJCF�QSPDFTT�DIBOHFT

�� 4FU�NFUSJDT�GPS�QSPDFTT�BOE�QSPEVDU

�� 1SFQBSF�JNQSPWFNFOU�JNQMFNFOUBUJPO

&YFDVUF ��� *NQMFNFOU�BOE�NPOJUPS�JNQSPWFNFOUT

"OBMZTF ��� &WBMVBUF�SFTVMUT

1BDLBHF ��� 6QEBUF�FYQFSJFODF�CBTF
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1IBTF����4FU�HPBMT

#BTFE�PO�QSPEVDU�RVBMJUZ�OFFET�BOE�DVSSFOU�TUBUVT�PG�QSPEVDU�RVBMJUZ�UIF
QSPEVDU�RVBMJUZ�JNQSPWFNFOU�HPBMT�BSF�EFGJOFE�	TUFQ��
��0G�DPVSTF�UIF�QSPEVDU
RVBMJUZ�JNQSPWFNFOU�HPBMT�IBWF�UP�CF�BMJHOFE�XJUI�UIF�PWFSBMM�CVTJOFTT�HPBMT�PG
UIF�PSHBOJTBUJPO��#BTFE�PO�UIF�QSPEVDU�RVBMJUZ�JNQSPWFNFOU�HPBMT�BOE�VTJOH
JNQMJDJU�	FYQFSU�LOPXMFEHF
�PS�FYQMJDJU�	11%�NPEFMT
�TVHHFTUJPOT�GPS�BQQSPQSJBUF
QSPDFTT�DIBOHFT�BSF�NBEF�	TUFQ��
��0OF�XBZ�JO�XIJDI�TVDI�11%�NPEFMT�DPVME
IBWF�CFFO�DPOTUSVDUFE�JT�CZ�BQQMZJOH�HPBM�PSJFOUFE�NFBTVSFNFOU�

1IBTF����1MBO

5IF�TVHHFTUFE�QSPDFTT�DIBOHFT�BSF�EFTDSJCFE�JO�EFUBJM�VTJOH�B�QSPDFTT�NPEFM�
MJOH�OPUBUJPO�	TUFQ��
��5IJT�JT�OFDFTTBSZ�UP�EFGJOF�BEFRVBUF�QSPDFTT�NFUSJDT�GPS
UIF�QVSQPTF�PG�NPOJUPSJOH�BOE�DPOUSPM�EVSJOH�FYFDVUJPO�PG�UIF�EFWFMPQNFOU
QSPKFDU��*O�BEEJUJPO�UP�UIF�QSPDFTT�NFUSJDT�QSPEVDU�RVBMJUZ�NFUSJDT�BSF�EFGJOFE�
"HBJO�UIFTF�NFUSJDT�IBWF�UIF�QVSQPTF�UP�NPOJUPS�BOE�DPOUSPM�UIF�BDIJFWFNFOU
PG�UIF�QSPEVDU�RVBMJUZ�JNQSPWFNFOU�HPBMT�	TUFQ��
��5IF�QMBOOJOH�DPODMVEFT
XJUI�QSFQBSJOH�UIF�JNQMFNFOUBUJPO�PG�UIF�TVHHFTUFE�QSPDFTT�DIBOHFT�BOE
XJUI�JNQMFNFOUJOH�UIF�NFBTVSFNFOU�JOGSBTUSVDUVSF�	TUFQ��
�

1IBTF����&YFDVUF

5IF�TVHHFTUFE�QSPDFTT�DIBOHFT�BSF�JNQMFNFOUFE�JO�UIF�EFWFMPQNFOU�QSPDFTT
BOE�GPMMPXFE�EVSJOH�UIF�EFWFMPQNFOU�QSPKFDU��1SPDFTT�BOE�QSPEVDU�RVBMJUZ
NFBTVSFT�BSF�DPMMFDUFE�BOE�VTFE�GPS�NPOJUPSJOH�BOE�DPOUSPM�	TUFQ���
�

1IBTF����"OBMZTF

5IF�QVSQPTF�PG�UIF�BOBMZTJT�QIBTF�JT�UP�BOBMZTF�JG�QSPEVDU�RVBMJUZ�IBT�JNQSPWFE
BT�BTTVNFE�XJUI�UIF�DIBOHFT�NBEF�UP�UIF�QSPDFTT��#BTFE�PO�NFBTVSFNFOUT
UIF�QSPDFTT�DPOGPSNBODF�BOE�UIF�BDIJFWFNFOU�PG�UIF�QSPEVDU�RVBMJUZ�HPBMT�BSF
BOBMZTFE�BOE�SPPU�DBVTFT�PG�EFWJBUJPOT�BSF�JEFOUJGJFE��5IF�BOBMZTJT�JODMVEFT�BO
FWBMVBUJPO�PG�UIF�11%�NPEFMT�VTFE�TUFQ���BOE�UIF�DPMMFDUJPO�PG�MFTTPOT�MFBSOU
XJUI�JNQSPWFNFOU�BDUJPOT�EVSJOH�UIF�EFWFMPQNFOU�QSPKFDU�	TUFQ���
�

1IBTF����1BDLBHF

"MM�SFTVMUT�PG�UIF�JNQSPWFNFOU�DZDMF�BSF�TUPSFE�JO�BO�FYQFSJFODF�CBTF�BOE�BMM
OFX�PS�SF�VTFE�NPEFMT�BSF�DPOTPMJEBUFE�	TUFQ���
�

��� $IBSBDUFSJTBUJPO�PG�130'&4�BQQMJDBUJPOT�BOE�TVNNBSZ�PG�BDIJFWFE�CFOFGJUT

5IF�GPMMPXJOH�TFDUJPOT�CSJFGMZ�JOUSPEVDF�UISFF�JOEVTUSJBM�TPGUXBSF�PSHBOJTBUJPOT
UIBU�VTFE�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�JO�UIF�130'&4�QSPKFDU��*O
FBDI�DBTF�SFTVMUT�BOE�FYQFSJFODFT�GSPN�UIF�BQQMJDBUJPO�PG�UIF�130'&4�JN�
QSPWFNFOU�NFUIPEPMPHZ�BSF�TVNNBSJTFE�
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����� %S»HFS�.FEJDBM�5FDIOPMPHZ

%S»HFS�.FEJDBM�5FDIOPMPHZ�	.5
�EFWFMPQT�QBUJFOU�NPOJUPST�BOE�PUIFS�NFEJDBM
EFWJDFT�GPS�BQQMJDBUJPO�JO�BOBFTUIFTJB�JOUFOTJWF�DBSF�OFPOBUBM�DBSF�BOE�FNFS�
HFODZ�DBSF��%FWFMPQNFOU�QSPKFDUT�UZQJDBMMZ�EFBM�XJUI�TPGUXBSF�BT�XFMM�BT�XJUI
IBSEXBSF�BOE�NFDIBOJDT��"�TUSPOH�USFOE�JT�UPXBSE�DPOOFDUJPO�PG�EFWJDFT
UISPVHI�OFUXPSLT�BOE�UIFJS�JOUFHSBUJPO�JOUP�IFBMUI�DBSF�JOGPSNBUJPO�TZTUFNT�

*NQPSUBOU�QSPEVDU�RVBMJUZ�BUUSJCVUFT�GPS�%S»HFS�.5�BSF�SFMJBCJMJUZ�GJUOFTT�GPS
VTF�BOE�QSFEJDUBCJMJUZ�PG�RVBMJUZ�UJNF�BOE�DPTU��#BTFE�PO�FYQFSJFODF�XJUI�DVS�
SFOU�QSPEVDU�QSPUPUZQFT�JO�GJFME�UFTU�TFWFSBM�JNQPSUBOU�QSPEVDU�RVBMJUZ�HPBMT
DPVME�CF�BDIJFWFE�CZ�VTJOH�130'&4��&YBNQMFT�BSF�PO�TDIFEVMF�EFMJWFSZ�GVOD�
UJPOBMJUZ�WFSZ�XFMM�JO�BDDPSEBODF�XJUI�VTFS�OFFET�BOE�WFSZ�MPX�OVNCFS�PG�EF�
GFDUT�JO�GJFME�UFTUT��*O�BEEJUJPO�B�XJEF�TQFDUSVN�PG�QSPDFTT�SFMBUFE�JNQSPWF�
NFOUT�XFSF�BDDPNQMJTIFE�TVDI�BT�GBTU�QSPDFTT�DBQBCJMJUZ�JODSFBTF�UP�MFWFM���PO
UIF�#005453"1�TDBMF�BOE�NFFUJOH�UIF�*40������DFSUJGJDBUJPO�DSJUFSJB�

����� &SJDTTPO�5FMFDPN�3�%

&SJDTTPO�5FMFDPN�3�%�JO�'JOMBOE�BQQMJFE�130'&4�JO�UIF�DPOUFYU�PG�TPGUXBSF�EF�
WFMPQNFOU�GPS�UIF�"9&�UFMFDPNNVOJDBUJPO�FYDIBOHF�XIJDI�JT�&SJDTTPOlT�DPSF
QSPEVDU��5IJT�QSPKFDU�JOWPMWFE�NVMUJQMF�HMPCBMMZ�EJTUSJCVUFE�EFWFMPQNFOU�TJUFT�
"OPUIFS�QSPKFDU�IBT�EFWFMPQFE�DIBSHJOH�GVODUJPOBMJUZ�GPS�PQFSBUPST�UP�IBOEMF
JOUFSPQFSBUPS�UBSJGG�BDDPVOU�TFUUMFNFOU�

&SJDTTPO�'JOMBOE�GPDVTFE�NBJOMZ�PO�UXP�QSPEVDU�RVBMJUZ�HPBMT�XJUIJO�UIF
130'&4�JNQSPWFNFOU�QSPHSBN��SFMJBCJMJUZ�BOE�NBJOUBJOBCJMJUZ��*NQPSUBOU�RVBMJUZ
JNQSPWFNFOUT�XFSF�BDIJFWFE�XJUI�SFHBSE�UP�EFTJHO�RVBMJUZ�JO�UFSNT�PG�GBVMU
EFOTJUZ��5IJT�JT�NFBTVSFE�CZ�EFGFDU�EBUB�GSPN�UIF�GJSTU�TJY�NPOUIT�BGUFS�EFMJWFSZ
PG�UIF�QSPEVDU��5IF�JNQSPWFNFOUT�XFSF�BUUSJCVUFE�UP�TJHOJGJDBOUMZ�NPSF�DBSFGVM
QSFQBSBUJPO�GPS�TPGUXBSF�JOTQFDUJPOT�BOE�NPSF�JOUFOTF�EFTL�DIFDLJOH��*O�BEEJ�
UJPO�B�XFC�CBTFE�JOTQFDUJPO�UPPM�	XFC*3
�XBT�BQQMJFE��5XP�#005453"1�BT�
TFTTNFOUT�IBWF�JOEJDBUFE�DBQBCJMJUZ�MFWFM�JNQSPWFNFOUT�GSPN�CFMPX�MFWFM���UP
OFBSMZ�MFWFM���

����� 5PLIFJN�%JTQFOTFS�&MFDUSPOJDT

5PLIFJN�JT�XPSME�XJEF�NBSLFU�MFBEFS�JO�NBOVGBDUVSJOH�FRVJQNFOU�BOE�QSP�
WJEJOH�TFSWJDFT�GPS�TFMG�TFSWJDF�QFUSPM�TUBUJPOT��1SPEVDUT�BSF�GVFM�EJTQFOTFST
QPJOU�PG�TBMFT�TZTUFNT�FMFDUSPOJD�GVOET�USBOTGFS�FRVJQNFOU�BOE�PUIFST��"MM
QSPEVDUT�DPOUBJO�CPUI�IBSEXBSF�BOE�TPGUXBSF�XIFSF�UIF�JNQPSUBODF�PG�TPGU�
XBSF�JT�JODSFBTJOH�SBQJEMZ��*O�TPNF�DBTFT�FWFO����QFS�DFOU�PG�UIF�QSPEVDU�EF�
WFMPQNFOU�FGGPSU�JT�TQFOU�PO�TPGUXBSF��5IF�5PLIFJN�TJUF�UIBU�BQQMJFE�130'&4�JT
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DFSUJGJFE�BDDPSEJOH�UP�5JDL*5�BOE�*40������BOE�IBT�CFFO�BTTFTTFE�BU�MFWFM���PG
UIF�4&*lT�$BQBCJMJUZ�.BUVSJUZ�.PEFM�

5IF�QSPEVDU�RVBMJUZ�HPBMT�GPS�5PLIFJN�XJUIJO�130'&4�XFSF�GPDVTJOH�PO�SFMJ�
BCJMJUZ�XJUI�BEEJUJPOBM�TUSJDU�DPTU�BOE�UJNF�UBSHFUT��3FMBUFE�BDIJFWFNFOUT�XFSF�B
XFMM�TUSVDUVSFE�QSPEVDU�BSDIJUFDUVSF�CFUUFS�USBDFBCJMJUZ�BOE�BOBMZTBCJMJUZ�PG�UIF
QSPEVDU�BT�XFMM�BT�WFSZ�MPX�OVNCFS�PG�EFGFDUT�EVSJOH�UIF�GJSTU�GJFME�UFTUT�XJUI
UIF�QSPEVDU��"U�UIF�TBNF�UJNF�UIF�UBSHFUFE�DPTU�SFEVDUJPOT�XFSF�BDIJFWFE�BOE
QSPEVDU�EFMJWFSZ�XBT�XJUIJO�UIF�QMBOOJOH�MJNJUT��*O�BEEJUJPO�TFWFSBM�QSPDFTT�JN�
QSPWFNFOUT�XFSF�BDIJFWFE�GPS�JOTUBODF�CFUUFS�EFTJHO�BOE�UFTUJOH�QSBDUJDFT�BOE
CFUUFS�JOUFHSBUJPO�PG�RVBMJUZ�BTTVSBODF�XJUI�UIF�QSPKFDU�UFBN�



(PBM�PSJFOUFE�.FBTVSFNFOU
	(2.


$PQZSJHIU���'SBVOIPGFS�*&4&����� �

� (PBM�PSJFOUFE�.FBTVSFNFOU�	(2.


.FBTVSFNFOU�JT�B�UFDIOJRVF�UIBU�TVQQPSUT�JO�VOEFSTUBOEJOH�DPOUSPMMJOH�QSF�
EJDUJOH�BOE�JNQSPWJOH�UIF�TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�BOE�QSPEVDUT�
(PBM�PSJFOUFE�NFBTVSFNFOU�BDDPSEJOH�UP�UIF�(PBM�2VFTUJPO��.FUSJD�	(2.

QBSBEJHN�SFQSFTFOUT�B�TZTUFNBUJD�BQQSPBDI�GPS�UBJMPSJOH�BOE�JOUFHSBUJOH�UIF
PCKFDUJWFT�PG�BO�PSHBOJTBUJPO�JOUP�NFBTVSFNFOU�HPBMT�BOE�UIFJS�TUFQXJTF�SF�
GJOFNFOU�JOUP�NFBTVSBCMF�WBMVFT�	NFUSJDT
��5IF�(2.�NFUIPE�XBT�DIPTFO�BT�BO
FMFNFOU�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�BT�JU�JT�UIF�NPTU�NBUVSF
BOE�XJEFMZ�VTFE�NFBTVSFNFOU�BQQSPBDI�BWBJMBCMF�UPEBZ�

��� (2.�1SJODJQMFT

(2.�SFQSFTFOUT�B�TZTUFNBUJD�BQQSPBDI�UP�UBJMPSJOH�BOE�JOUFHSBUJOH�HPBMT�XJUI�
NPEFMT�PG�UIF�TPGUXBSF�QSPDFTTFT�TPGUXBSF�QSPEVDUT�BOE�XJUI�QBSUJDVMBS�RVBM�
JUZ�QFSTQFDUJWFT�PG�JOUFSFTU��(2.�GPDVTFT�PO�UIF�TQFDJGJD�OFFET�PG�UIF�TPGUXBSF
QSPKFDU�BOE�PG�UIF�EFWFMPQNFOU�PSHBOJ[BUJPO��.FBTVSFNFOU�HPBMT�BSF�EFGJOFE
PO�UIF�CBTJT�PG�IJHI�MFWFM�DPSQPSBUF�HPBMT�BOE�SFGJOFE�JOUP�NFUSJDT��*O�PUIFS
XPSET�(2.�EFGJOFT�B�DFSUBJO�HPBM�SFGJOFT�UIJT�HPBM�JOUP�RVFTUJPOT�BOE�EF�
GJOFT�NFUSJDT�UIBU�NVTU�QSPWJEF�UIF�JOGPSNBUJPO�UP�BOTXFS�UIFTF�RVFTUJPOT��5IF
(2.�QBSBEJHN�QSPWJEFT�B�NFUIPE�GPS�UPQ�EPXO�NFUSJD�EFGJOJUJPO�BOE�CPUUPN�
VQ�EBUB�JOUFSQSFUBUJPO�	TFF�'JHVSF��
�

5IF�QSJODJQMFT�PG�(2.�NFBTVSFNFOU�BSF�

• "�NFBTVSFNFOU�QSPHSBNNF�NVTU�SFGMFDU�JOUFSFTUT�PG�EBUB�QSPWJEFST�BOE
NVTU�CF�CBTFE�PO�UIF�LOPXMFEHF�PG�UIF�QFPQMF�XIP�BSF�UIF�SFBM�FYQFSUT�PO
UIF�NFBTVSFNFOU�HPBMT��*O�UIJT�QBQFS�UIFTF�BSF�NFNCFST�PG�UIF�TPGUXBSF
QSPKFDU�UFBN�

• 4JODF�UIF�EFTJHO�PG�UIF�NFBTVSFNFOU�QSPHSBNNF�JT�CBTFE�PO�UIF�LOPXM�
FEHF�PG�UIF�QSPKFDU�UFBN�POMZ�UIFZ�DBO�HJWF�WBMJE�JOUFSQSFUBUJPOT�PG�UIF
DPMMFDUFE�EBUB��5IFSFGPSF�UIFZ�BSF�UIF�POMZ�POFT�XIP�BSF�BMMPXFE�UP�JOUFS�
QSFU�NFBTVSFNFOU�EBUB�

• %VF�UP�UIF�MJNJUFE�BNPVOU�PG�UJNF�PG�QSPKFDU�NFNCFST�BOE�UIFJS�DPNNJU�
NFOUT�UP�QSPKFDU�QMBOOJOH�DPOGMJDUT�PG�JOUFSFTU�NBZ�PDDVS�XIFO�BMM�JN�
QSPWFNFOU�FGGPSUT�BSF�BMTP�BTTJHOFE�UP�UIF�QSPKFDU�UFBN��5IFSFGPSF�B�TFQB�
SBUF�UFBN�B�(2.�UFBN�TIPVME�CF�DSFBUFE�UIBU�GBDJMJUBUFT�UIF�DPMMFDUJPO
BOE�BOBMZTJT�PG�NFBTVSFNFOU�EBUB�CZ�QFSGPSNJOH�BMM�PQFSBUJPOBM�BDUJWJUJFT
OPU�OFDFTTBSJMZ�UP�CF�FYFDVUFE�CZ�UIF�QSPKFDU�UFBN�
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Implicit Models
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GOAL
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'JHVSF���� 5IF�(PBM�2VFTUJPO�.FUSJD�QBSBEJHN�<�>

5IFTF�QSJODJQMFT�JNQMZ�UIBU�UIF�NFNCFST�PG�UIF�(2.�UFBN�PGGFS�B�TFSWJDF�UP
UIF�TPGUXBSF�QSPKFDU�UFBN�CZ�EPJOH�NPTU�PG�UIF�UFDIOJDBM�XPSL�SFMBUFE�UP�TFU�
UJOH�VQ�BOE�QFSGPSNJOH�UIF�NFBTVSFNFOU�QSPHSBNNF��&TTFOUJBMMZ�EVSJOH�FYF�
DVUJPO�PG�UIF�NFBTVSFNFOU�QSPHSBNNF�UIF�(2.�UFBN�QSPWJEFT�B�EBUB�WBMJEB�
UJPO�BOE�BOBMZTJT�TFSWJDF�CZ�PSHBOJ[JOH�kGFFECBDL�TFTTJPOTl�JO�XIJDI�HSBQIJDBM
NFBTVSFNFOU�EBUB�JT�QSFTFOUFE�UP�UIF�QSPKFDU�UFBNT�

��� (2.�1SPDFTT

5IF�(2.�QSPDFTT�JT�EJWJEFE�JOUP�TFWFSBM�TUBHFT��"GUFS�UIF�QSF�TUVEZ�UIF�OFYU
TUBHF�JT�UP�JEFOUJGZ�B�TFU�PG�NFBTVSBCMF�RVBMJUZ�HPBMT��"GUFS�UIF�HPBMT�IBWF�CFFO
TFU�RVFTUJPOT�UIBU�EFGJOF�UIF�HPBMT�BSF�EFSJWFE�BT�DPNQMFUFMZ�BT�QPTTJCMF��5IF
OFYU�TUFQ�DPOTJTUT�PG�TQFDJGZJOH�UIF�NFUSJDT�UIBU�OFFE�UP�CF�DPMMFDUFE�JO�PSEFS
UP�BOTXFS�UIF�RVFTUJPOT�EFGJOFE�BOE�UP�USBDL�UIF�DPOGPSNBODF�PG�QSPEVDUT
BOE�QSPDFTTFT�UP�UIF�EFGJOFE�NFBTVSBCMF�RVBMJUZ�HPBMT��%FGJOFE�HPBMT�RVFT�
UJPOT�BOE�NFUSJDT�BSF�EFTDSJCFE�JO�UIF�(2.�QMBO��5IF�UISFF�MBZFST�	HPBMT�RVFT�
UJPOT�BOE�NFUSJDT
�PG�UIF�(2.�QMBO�DPSSFTQPOE�UP�UIF�GPMMPXJOH�UISFF�MFWFMT�

• $PODFQUVBM�MFWFM�	(PBM
��5IF�EFGJOJUJPO�PG�UIF�NFBTVSFNFOU�HPBM�TQFDJGJFT
UIF�PCKFDU�PG�NFBTVSFNFOU�UIF�QVSQPTF�PG�NFBTVSFNFOU�UIF�RVBMJUZ�NPEFM
PG�JOUFSFTU�UIF�SPMF�GPS�XIPN�UIF�NFBTVSFNFOU�SFTVMUT�BSF�PG�JOUFSFTU
	WJFXQPJOU
�BOE�UIF�FOWJSPONFOU�JO�XIJDI�UIF�NFBTVSFNFOU�QSPHSBNNF
UBLFT�QMBDF�

• 0QFSBUJPOBM�MFWFM�	2VFTUJPO
��"�TFU�PG�RVFTUJPOT�JT�VTFE�UP�EFGJOF�JO�B�RVBOUJ�
UBUJWF�XBZ�UIF�HPBM�BOE�UP�DIBSBDUFSJTF�UIF�XBZ�UIF�EBUB�XJMM�CF�JOUFSQSFUFE�
2VFTUJPOT�USZ�UP�DIBSBDUFSJTF�UIF�PCKFDU�PG�NFBTVSFNFOU�XJUI�SFTQFDU�UP�B
TFMFDUFE�RVBMJUZ�JTTVF�BOE�UP�EFTDSJCF�FJUIFS�UIJT�RVBMJUZ�JTTVF�GSPN�UIF�TF�
MFDUFE�QPJOU�PG�WJFX�PS�UIF�GBDUPST�UIBU�NBZ�BGGFDU�UIF�RVBMJUZ�JTTVFT�
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• 2VBOUJUBUJWF�MFWFM�	.FUSJD
��"�TFU�PG�NFUSJDT���DPNCJOFE�JOUP�B�NPEFM���JT�BT�
TPDJBUFE�XJUI�FWFSZ�RVFTUJPO�JO�PSEFS�UP�BOTXFS�UIF�RVFTUJPO�JO�B�RVBOUJUB�
UJWF�XBZ�

5IF�EFGJOJUJPO�PG�UIF�RVFTUJPOT�BOE�NFUSJDT�DPOUBJOFE�JO�B�(2.�QMBO�JT�VTVBMMZ
EPOF�XJUI�UIF�IFMQ�PG�TP�DBMMFE�BCTUSBDUJPO�TIFFUT��#BTJDBMMZ�BO�BCTUSBDUJPO
TIFFU�JT�B�NFBOT�GPS�BDRVJSJOH�TUSVDUVSJOH�BOE�EPDVNFOUJOH�BMM�UIF�SFMFWBOU
JOGPSNBUJPO�QSPWJEFE�CZ�QBSUJDJQBOUT�JO�UIF�NFBTVSFNFOU�QSPHSBNNF��"O�BC�
TUSBDUJPO�TIFFU�DPOUBJOT�JOGPSNBUJPO�BCPVU�UIF�NFBTVSFNFOU�PCKFDU�BOE�JUT�BT�
TPDJBUFE�BUUSJCVUFT�SFQSFTFOUJOH�UIF�RVBMJUZ�GPDVT�	BT�TQFDJGJFE�CZ�UIF�NFBT�
VSFNFOU�HPBM
�BOE�JOGPSNBUJPO�BCPVU�GBDUPST�UIBU�IBWF�BO�JNQBDU�PO�UIF
RVBMJUZ�GPDVT�	TP�DBMMFE�WBSJBUJPO�GBDUPST
��*O�BEEJUJPO�IZQPUIFTFT�BCPVU�UIF
QFSGPSNBODF�PG�UIF�RVBMJUZ�GPDVT�BUUSJCVUFT�BOE�UIF�XBZ�JO�XIJDI�UIF�WBSJBUJPO
GBDUPST�JOGMVFODF�UIF�QFSGPSNBODF�PG�UIF�RVBMJUZ�GPDVT�BUUSJCVUFT�BSF�EPDV�
NFOUFE��#BTFE�PO�UIJT�JOGPSNBUJPO�GPS�FBDI�NFBTVSFNFOU�HPBM�B�TFU�PG�RVFT�
UJPOT�NFUSJDT�BOE�NPEFMT�DBO�CF�EFGJOFE�	GPS�EFUBJMT�TFF�<�>�BOE�<�>
�

"GUFS�UIF�NFBTVSFNFOUT�IBWF�CFFO�TQFDJGJFE�B�NFDIBOJTN�GPS�DPMMFDUJOH
NFBTVSFNFOU�EBUB�JT�EFWFMPQFE��5IJT�JT�EFTDSJCFE�JO�UIF�NFBTVSFNFOU�QMBO�BOE
JO�UIF�BTTPDJBUFE�EBUB�DPMMFDUJPO�GPSNT��5IF�EBUB�JT�UIFO�DPMMFDUFE�BOE�WBMJEBUFE
EVSJOH�UIF�TPGUXBSF�EFWFMPQNFOU�QSPKFDU�BDDPSEJOH�UP�UIF�NFBTVSFNFOU�QMBO�

5IF�DPMMFDUFE�EBUB�JT�BOBMZTFE�BOE�EJTDVTTFE�JO�GFFECBDL�TFTTJPOT��'FFECBDL
TFTTJPOT�BSF�PSHBOJTFE�NFFUJOHT�JOWPMWJOH�NFNCFST�PG�UIF�QSPKFDU�UFBN�BOE
UIF�NFBTVSFNFOU�UFBN��*U�JT�BO�FTTFOUJBM�NFDIBOJTN�TVQQPSUJOH�BOBMZTJT�BOE
JOUFSQSFUBUJPO�PG�UIF�NFBTVSFNFOU�SFTVMUT��5IF�NBJO�PCKFDUJWF�PG�GFFECBDL�TFT�
TJPOT�JT�UP�EJTDVTT�UIF�QSFMJNJOBSZ�GJOEJOHT�BOE�SFTVMUT�PG�UIF�NFBTVSFNFOU�QSP�
HSBNNF�BOE�EFSJWF�JOUFSQSFUBUJPOT�CZ�UIF�QSPKFDU�UFBN�GSPN�UIF�EBUB�DPMMFDUFE
TP�GBS�XJUI�UIF�(2.�FYQFSUT�

"GUFS�UIF�FOE�PG�UIF�TPGUXBSF�EFWFMPQNFOU�QSPKFDU�BMM�SFMFWBOU�JOGPSNBUJPO
HBUIFSFE�EVSJOH�UIF�QSPKFDU�IBT�UP�CF�QBDLBHFE�BOE�TUPSFE�GPS�MBUFS�SFUSJFWBM
BOE�SFVTF��5IJT�JT�FTQFDJBMMZ�JNQPSUBOU�GPS�DPOUJOVPVT�MFBSOJOH�BOE�JNQSPWF�
NFOU�

1SBDUJDBM�HVJEFMJOFT�FYBNQMFT�BOE�QSPDFEVSFT�GPS�UIF�(2.�QSPDFTT�JO�QSBDUJDF
DBO�CF�GPVOE�JO�<��>�
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� 5IF�3PMFT�PG�(2.�JO�UIF�130'&4�*NQSPWFNFOU�.FUIPEPMPHZ

*O�UIF�TDPQF�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�HPBM�PSJFOUFE�NFBT�
VSFNFOU�BDDPSEJOH�UP�(2.�JT�VTFE�GPS�UIF�GPMMPXJOH�QVSQPTFT�

• DIBSBDUFSJTBUJPO�BOE�FWBMVBUJPO�PG�QSPEVDU�RVBMJUZ

• DIBSBDUFSJTBUJPO�BOE�FWBMVBUJPO�PG�QSPDFTT�QFSGPSNBODF

• NPEFMMJOH�BOE�FWBMVBUJPO�PG�QSPEVDU�QSPDFTT�EFQFOEFODJFT�BOE

• GBDJMJUBUJPO�PG�DPOUJOVPVT�BTTFTTNFOU�

*O�BEEJUJPO�EVSJOH�UIF�130'&4�QSPKFDU�(2.�XBT�VTFE�UP�WBMJEBUF�UIF�130'&4
JNQSPWFNFOU�NFUIPEPMPHZ��5IF�GPMMPXJOH�GJWF�TVCTFDUJPOT�EFTDSJCF�UIF�EJGGFS�
FOU�SPMFT�UIBU�(2.�QMBZT�JO�UIF�TDPQF�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPM�
PHZ��*O�UIF�MBTU�TVCTFDUJPO�UIF�SFTVMUT�PG�UIF�130'&4�WBMJEBUJPO�BSF�CSJFGMZ�QSF�
TFOUFE�

��� (2.�UP�DIBSBDUFSJTF�BOE�FWBMVBUF�QSPEVDU�RVBMJUZ�BOE�QSPDFTT�QFSGPSNBODF

'PS�UIF�130'&4�BQQMJDBUJPO�QBSUOFST�UISFF�QSPEVDU�RVBMJUZ�DIBSBDUFSJTUJDT�XFSF
JO�UIF�GPDVT�PG�JOUFSFTU��SFMJBCJMJUZ�	BMM�QBSUOFST
�NBJOUBJOBCJMJUZ�	&SJDTTPO�'JOMBOE
POMZ
�BOE�GJUOFTT�GPS�VTF�	%S»HFS�.FEJDBM�5FDIOPMPHZ�POMZ
��(2.�XBT�VTFE�UP
NFBTVSF�UIFTF�QSPEVDU�RVBMJUZ�DIBSBDUFSJTUJDT�GPS�UIF�QVSQPTF�PG�B
�CBTFMJOJOH
BOE�C
�WBMJEBUJPO�PG�QSPEVDU�RVBMJUZ�JNQSPWFNFOU�	DG��5BCMF��
�

%S»HFS�.FEJDBM
5FDIOPMPHZ

&SJDTTPO�'JOMBOE 5PLIFJN�%JTQFOTFS
&MFDUSPOJDT

1SPEVDU�RVBMJUJFT�PG
JOUFSFTU�GPS�JNQSPWF�
NFOU

3FMJBCJMJUZ

'JUOFTT�GPS�VTF

3FMJBCJMJUZ

.BJOUBJOBCJMJUZ

3FMJBCJMJUZ

1SPDFTTFT�PG�JOUFSFTU
GPS�JNQSPWFNFOU

*OTQFDUJPOT
	XSU��3FMJBCJMJUZ


5FTUJOH�	XSU��3FMJBCJMJUZ


$POGJH��.HNU�
	XSU��3FMJBCJMJUZ


$VTUPNFS�/FFET
.BOBHFNFOU
	XSU��'JUOFTT�GPS�VTF


"SDIJUFDUVSBM�BOE
GVODUJPOBM�EFTJHO

5FTUJOH

1SPKFDU�NBOBHFNFOU

	BOE�PUIFST��FBDI�PG
UIFTF�JT�JOWFTUJHBUFE
XSU��3FMJBCJMJUZ�BOE
.BJOUBJOBCJMJUZ


5FTUJOH

$POGJHVSBUJPO
.BOBHFNFOU

2VBMJUZ�"TTVSBODF

.FBTVSFE�1SPEVDU�BOE
1SPDFTT�"UUSJCVUFT

3FMJBCJMJUZ�PG�TZTUFN
QSPEVDU
&GGFDUJWFOFTT�BOE�FGGJ�
DJFODZ�PG�JOTQFDUJPOT
&GGFDUJWFOFTT�BOE�FGGJ�
DJFODZ�PG�UFTUJOH

3FMJBCJMJUZ�PG�TPGUXBSF
QSPEVDU�BOE�QSPDFTT
JNQBDU�PO�SFMJBCJMJUZ
.BJOUBJOBCJMJUZ�PG
TPGUXBSF�QSPEVDU�BOE
QSPDFTT�JNQBDU�PO
NBJOUBJOBCJMJUZ

3FMJBCJMJUZ�PG�TZTUFN
QSPEVDU
1FSGPSNBODF�PG�UIF
UFTUJOH�QSPDFTT
"DDFQUBODF�BOE�TUPQ
DSJUFSJB�GPS�UFTUJOH

5BCMF���� 5IF�NBJO�JNQSPWFNFOU�BOE�NFBTVSFNFOU�DPODFSOT�PG�UIF�130'&4�BQQMJDBUJPOT�
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*O�BMM�BQQMJDBUJPOT�SFMJBCJMJUZ�XBT�FYQSFTTFE�JO�UFSNT�PG�GJFME�EFGFDU�EFOTJUZ��'JFME
EFGFDU�EFOTJUZ�XBT�BOUJDJQBUFE�CBTFE�PO�EFGFDUT�EFUFDUFE�JO�UIF�QSPEVDU�CFGPSF
EFMJWFSZ��'PS�JOTUBODF�'JHVSF���QSFTFOUT�UIF�EFTJHO�RVBMJUZ�JNQSPWFNFOUT�UIBU
XFSF�BDIJFWFE�JO�UXP�TVCTFRVFOU�QSPKFDUT�BU�POF�PG�UIF�130'&4�BQQMJDBUJPOT
CBTFE�PO�UIF�EFGFDU�EFOTJUZ�BU�UIF�FOE�PG�GVODUJPO�UFTU��5IF�EJBHSBN�DPNQBSFT
UIF�CBTFMJOF�EBUB�XJUI�UIF�RVBMJUZ�HPBMT�	EFGJOFE�GPS�GVODUJPO�UFTU
�BOE�BDUVBMMZ
NFBTVSFE�EFGFDU�EFOTJUZ�BU�UIF�FOE�PG�GVODUJPO�UFTU��*U�DBO�CF�TFFO�UIBU�UIF�EF�
GFDU�EFOTJUZ�	NFBTVSFE�JO�LJMP�OPO�DPNNFOUFE�TPVSDF�TUBUFNFOUT
�JO�QSPKFDU�#
JT�NVDI�MPXFS�UIBO�JO�UIF�QSFDFEJOH�QSPKFDU�"��"MUIPVHI�CPUI�QSPKFDUT�NFU
UIFJS�RVBMJUZ�HPBMT�JU�XBT�TVSQSJTJOH�UIBU�PVUDPNF�PG�QSPKFDU�#�XBT�NVDI�CFUUFS
UIBO�UIF�PVUDPNF�PG�QSPKFDU�"�JG�DPNQBSFE�UP�UIF�CBTFMJOF�BOE�HPBMT�TFU��5IF
BOBMZTJT�UP�FYQMBJO�UIJT�EJTDSFQBODZ�XBT�EPOF�CBTFE�PO�NFBTVSFNFOUT�PG�QSPD�
FTT�QFSGPSNBODF�	DG��TVC�TFDUJPO�CFMPX
�

*O�UIF�NFBOXIJMF�QSPKFDU�"�IBT�QBTTFE�NPSF�UIBO���NPOUIT�BU�UIF�DVTUPNFS�
0OMZ���NBKPS�GBVMUT�JOGMVFODJOH�GBUBMMZ�PO�PQFSBUJPOBM�QFSGPSNBODF�XFSF�EF�
UFDUFE��'BVMU�BOBMZTJT�IBT�BMTP�TIPXO�UIBU�POMZ�POF�GBVMU�EFUFDUFE�CZ�UIF�DVT�
UPNFS�XBT�SFDFJWFE�

$IBOHFT�JO�QSPEVDU�RVBMJUZ�DBO�POMZ�CF�BDIJFWFE�CZ�DIBOHJOH�UIF�EFWFMPQNFOU
QSPDFTTFT��5P�CF�BCMF�UP�KVEHF�JG�BO�JOUFOEFE�QSPDFTT�DIBOHF�IBT�SFBMMZ�CFFO
JNQMFNFOUFE�B�QSPDFTT�QFSGPSNBODF�CBTFMJOF�IBT�UP�CF�FTUBCMJTIFE�	DIBSBD�
UFSJTBUJPO
�BOE�UIF�DVSSFOU�QFSGPSNBODF�IBT�UP�CF�PCTFSWFE�PO�B�SFHVMBS�CBTF
	NPOJUPSJOH
��5IJT�DBO�CF�EPOF�CBTFE�PO�NFBTVSFNFOU��"T�NPSF�LOPXMFEHF�JT
BDRVJSFE�CZ�BOBMZTJOH�UIF�SFMBUJPOTIJQT�CFUXFFO�QSPDFTT�QFSGPSNBODF�WBSJB�
UJPOT�	EVF�UP�QSPDFTT�DIBOHFT
�BOE�DIBOHFT�JO�QSPEVDU�RVBMJUZ�NPEFMT�DBO�CF
CVJMU�UIBU�EJSFDUMZ�SFMBUF�QSPEVDU�RVBMJUZ�BOE�QSPDFTT�QFSGPSNBODF��5IFTF�NPE�
FMT�IFMQ�DPOUSPM�POHPJOH�BOE�HVJEF�GVUVSF�JNQSPWFNFOU�BDUJWJUJFT�

Fault density in Function Test

0,00

0,20
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'JHVSF���� .FBTVSFNFOUT�PG�EFTJHO�RVBMJUZ�DIBSBDUFSJTUJDT�
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5ZQJDBM�QSPDFTT�NFUSJDT�XFSF�FGGPSU�BOE�UJNF�VTFE�GPS�EFWFMPQNFOU�WFSJGJDBUJPO
	JOTQFDUJPOT
�BOE�WBMJEBUJPO�	UFTU
��#BTFE�PO�UIFTF�NFUSJDT�BOE�JO�DPNCJOBUJPO
XJUI�QSPEVDU�TJ[F�BOE�EFGFDU�EBUB�UIF�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�PG�WFSJGJDB�
UJPO�BOE�WBMJEBUJPO�BDUJWJUJFT�DPVME�CF�NPOJUPSFE�PWFS�UJNF��6TJOH�UIFTF�SFTVMUT
UIF�FGGFDUT�PG�QSPDFTT�DIBOHFT�PO�QSPEVDU�RVBMJUZ�DPVME�CF�JOWFTUJHBUFE��"
NBKPS�QSPKFDU�DIBOHF�UIBU�PDDVSSFE�JO�POF�PG�UIF�QSPKFDUT�BU�%S»HFS�.FEJDBM
5FDIOPMPHZ�XBT�UIF�JOUSPEVDUJPO�PG�JODSFNFOUBM�EFWFMPQNFOU��5IF�OFX�PS�
HBOJTBUJPO�PG�UIF�EFWFMPQNFOU�QSPDFTT�TIPSUFOFE�DZDMF�UJNF�DPOTJEFSBCMZ�BOE
UIVT�NBEF�JU�QPTTJCMF�UP�BDIJFWF�B�TIPSUFOFE�UJNF�UP�NBSLFU�GPS�UIF�OFX�QSPE�
VDU�XJUI�DPNQSPNJTJOH�RVBMJUZ��4JNJMBS�NFBTVSFNFOU�CBTFE�BOBMZTFT�XFSF�DPO�
EVDUFE�JO�UIF�QSPKFDUT�PG�BMM�UISFF�130'&4�BQQMJDBUJPO�QSPWJEFST��.PSFPWFS�JO
UIF�%S»HFS�DBTF�B�DPOTJEFSBCMF�JODSFBTF�JO�QSPDFTT�DBQBCJMJUZ�	GSPN���UP���PO
UIF�41*$&�TDBMF
�DPVME�CF�BDIJFWFE�

��� (2.�UP�NPEFM�BOE�FWBMVBUF�QSPEVDU�QSPDFTT�EFQFOEFODJFT

5IF�130'&4�QSPKFDU�JOWFTUJHBUFE�UIF�JNQBDU�PG�TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT
PO�QSPEVDU�RVBMJUZ��*EFOUJGJFE�QSPEVDU�QSPDFTT�EFQFOEFODJFT�	11%T
�BSF�NPE�
FMMFE�BOE�QBDLBHFE�GPS�SFVTF�	11%�NPEFMT
��5IF�130'&4�JNQSPWFNFOU�NFUI�
PEPMPHZ�VTFT�11%�NPEFMT�UP�JEFOUJGZ�DBOEJEBUF�QSPDFTT�DIBOHFT�UIBU�BSF�BQ�
QSPQSJBUF�UP�ZJFME�B�SFRVJSFE�QSPEVDU�RVBMJUZ�

"�11%�NPEFM�JT�TIPXO�JO�'JHVSF����*U�TUBUFT�UIBU�B�DFSUBJO�TPGUXBSF�FOHJOFFSJOH
UFDIOPMPHZ�	F�H��TPGUXBSF�JOTQFDUJPOT
�IBT�B�TJHOJGJDBOU�JNQBDU�PO�BDIJFWJOH�B
IJHI�MFWFM�PG�B�DFSUBJO�QSPEVDU�RVBMJUZ�	F�H��SFMJBCJMJUZ
�XIFO�BQQMJFE�JO�B�DFS�
UBJO�TPGUXBSF�FOHJOFFSJOH�QSPDFTT�	F�H��TPGUXBSF�SFRVJSFNFOUT�BOBMZTJT
�BOE
DPOUFYU�	F�H��VOEFS�MPX�PS�BWFSBHF�UJNF�QSFTTVSF
�

(2.�DBO�CF�VTFE�UP�JEFOUJGZ�BOE�WBMJEBUF�11%�NPEFMT��*OGPSNBUJPO�TPVSDFT�GPS
EFGJOJOH�11%�NPEFMT�BSF�FYQFSJFOUJBM�LOPXMFEHF�PG�TPGUXBSF�QSPGFTTJPOBMT�BOE
FNQJSJDBM�JOWFTUJHBUJPOT�PG�TPGUXBSF�QSPKFDUT��5IF�TUSVDUVSF�PG�B�(2.�HPBM�JT
TVJUBCMF�UP�FYQSFTT�11%�SFMBUFE�JOGPSNBUJPO�OFFET��"O�FYBNQMF�PG�TVDI�B�(2.
HPBM�DBO�CF�EFGJOFE�BT�GPMMPXT��*U�JT�BTTPDJBUFE�XJUI�UIF�FYBNQMF�11%�NPEFM�PG
'JHVSF���

(PBM� "OBMZTF�UIF�TFOTPS�TPGUXBSF�	GJOBM�TPGUXBSF�QSPEVDU
�GPS�UIF�QVSQPTF�PG
11%�FWBMVBUJPO�XJUI�SFTQFDU�UP�SFMJBCJMJUZ�GSPN�UIF�WJFXQPJOU�PG�UIF�TPGU�
XBSF�FOHJOFFST�JO�UIF�DPOUFYU�PG�130'&4�"�

*O�UIF�(2.�HPBM�UIF�QSPEVDU�RVBMJUZ�TMPU�PG�UIF�11%�NPEFM�JT�NBQQFE�POUP
UIF�TP�DBMMFE�RVBMJUZ�GPDVT�	J�F���SFMJBCJMJUZ�JO�UIF�FYBNQMF
��*U�JT�UIF�EFQFOEFOU
WBSJBCMF�PG�UIF�QSPEVDU�QSPDFTT�EFQFOEFODZ��"�DPIFSFOU�DPMMFDUJPO�PG�RVFTUJPOT
BOE�NFUSJDT�JO�UIF�(2.�QMBO�XIJDI�JT�VTVBMMZ�SFGFSSFE�UP�BT�RVBMJUZ�EFGJOJUJPO
TIPVME�CF�VTFE�UP�EFGJOF�UIF�QSPEVDU�RVBMJUZ�JO�UFSNT�PG�BQQSPQSJBUF�NFBTVS�
BCMF�JOEJDBUPST�
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5IF�JOEFQFOEFOU�WBSJBCMFT�DPOUBJOFE�JO�B�11%�NPEFM�BSF�NBQQFE�POUP�B�DPMMFD�
UJPO�PG�(2.�RVFTUJPOT�BOE�NFUSJDT�DBMMFE�WBSJBUJPO�GBDUPST��5IFTF�JOEFQFOEFOU
WBSJBCMFT�BSF�UFDIOPMPHZ�QSPDFTT�BOE�UIF�DPOUFYU�GBDUPST��&BDI�PG�UIFN�NVTU
CF�EFGJOFE�JO�UFSNT�PG�RVFTUJPOT�BOE�NFUSJDT��'PS�JOTUBODF�B�UFDIOPMPHZ�MJLF
TPGUXBSF�JOTQFDUJPOT�TIPVME�CF�EFGJOFE�JO�UFSNT�PG�QSPDFTT�DPOGPSNBODF�NFU�
SJDT�	F�H��JOTQFDUJPO�FGGPSU�PS�QFSDFOUBHF�PG�JOTQFDUFE�EPDVNFOUT
��*O�BEEJUJPO
UIF�FYQFDUFE�JNQBDU�PG�UIF�JOEFQFOEFOU�WBSJBCMFT�PO�UIF�EFQFOEFOU�WBSJBCMF
	J�F��UIF�QSPEVDU�RVBMJUZ
�NVTU�CF�EFGJOFE��*O�B�(2.�QMBO�UIJT�JOGPSNBUJPO�JT
BTTPDJBUFE�XJUI�UIF�RVFTUJPOT�PG�UIF�SFTQFDUJWF�WBSJBUJPO�GBDUPST�

11%�.PEFM������
5FDIOPMPHZ�"QQMJDBUJPO�(PBM

5FDIOPMPHZ 4PGUXBSF�*OTQFDUJPOT
1SPEVDU�2VBMJUZ 3FMJBCJMJUZ
1SPDFTT &/(���4PGUXBSF�3FRVJSFNFOUT�"OBMZTJT

5FDIOPMPHZ�"QQMJDBUJPO�$POUFYU

$'�� &YQFSJFODF�PG�JOTQFDUJPO�UFBN MPX�BWFSBHF�IJHI
$'�� .BOBHFNFOU�DPNNJUNFOU MPX�IJHI
$'�� 0WFSBMM�UJNF�QSFTTVSF MPX�BWFSBHF�IJHI
$'�� .PEVMF�BGGFDUFE�CZ�OFX�IBSEXBSF PME@IX�OFX@IX

$'�� .PEVMF�EFWFMPQFE�FYUFSOBMMZ JOUFSOBMMZ�FYUFSOBMMZ

'JHVSF���� &YBNQMF�11%�NPEFM�

5P�EFSJWF�B�11%�NPEFM�VTJOH�(2.�UIF�BQQSPQSJBUF�(2.�HPBM�JT�EFGJOFE�	TFF
BCPWF
�BOE�(2.�JOUFSWJFXT�BSF�DPOEVDUFE��5IFJS�QVSQPTF�JT�UP�BDRVJSF�UIF
OFFEFE�JOGPSNBUJPO�GSPN�UIF�QFSTPOOFM�PG�UIF�QSPKFDU�JO�XIJDI�UIF�11%�JT�UP�CF
JOWFTUJHBUFE��"�(2.�QMBO�EPDVNFOUT�UIF�SFTVMUT��*U�DBO�CF�USBOTMBUFE�JOUP�BO
JOJUJBM�BOE�IZQPUIFUJDBM�11%�NPEFM��(2.�GFFECBDL�TFTTJPOT�WBMJEBUF�UIF�IZ�
QPUIFTJTFE�11%�VTJOH�UIF�NFBTVSFNFOU�EBUB��*G�OFFEFE�UIFZ�TVHHFTU�SFGJOF�
NFOUT�BOE�DPSSFDUJPOT�PG�UIF�11%�NPEFM�

%VSJOH�B�11%�SFMBUFE�GFFECBDL�TFTTJPO�UIF�GPMMPXJOH�JTTVFT�NVTU�CF�BEESFTTFE�

�
 )BT�UIF�EFTJSFE�QSPEVDU�RVBMJUZ�CFFO�BDIJFWFE�	F�H��B�DFSUBJO�MFWFM�PG�QSPE�
VDU�SFMJBCJMJUZ
 

�
 )BT�UIF�PCTFSWFE�QSBDUJDF�IBE�JNQBDU�PO�UIF�QSPEVDU�RVBMJUZ�	F�H��EJE�SF�
RVJSFNFOUT�JOTQFDUJPOT�JNQSPWF�SFMJBCJMJUZ 


�
 "SF�UIFSF�PUIFS�JNQBDUJOH�GBDUPST�UIBU�IBWF�OPU�CFFO�NFBTVSFE�CVU�UIBU
IBWF�IBE�JNQBDU�PO�UIF�BDIJFWFE�QSPEVDU�RVBMJUZ�	F�H��DPEF�JOTQFDUJPOT�PS
NPEVMF�UFTUJOH�JOTUFBE�PG�SFRVJSFNFOUT�JOTQFDUJPOT
 

5P�WBMJEBUF�BO�BMSFBEZ�FYJTUJOH�11%�NPEFM�JU�NVTU�CF�USBOTMBUFE�JOUP�B�(2.
QMBO��*OUFSWJFXT�BSF�POMZ�OFFEFE�UP�WBMJEBUF�UIF�USBOTMBUJPO�BOE�UP�BDRVJSF�QPT�
TJCMZ�NJTTJOH�JOGPSNBUJPO��5IF�BDUVBM�WBMJEBUJPO�JT�QFSGPSNFE�CZ�UIF�BJE�PG�(2.
GFFECBDL�TFTTJPOT�

*O�TPNF�DBTFT�NFBTVSFNFOU�QSPHSBNNFT�DBOOPU�QSPWJEF�BMM�EBUB�OFFEFE�GPS
EFSJWJOH�PS�WBMJEBUJOH�B�11%�NPEFM��5IFO�UIF�DPMMFDUFE�EBUB�NVTU�CF�DPNQMF�
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NFOUFE�XJUI�QBTU�NFBTVSFNFOU�EBUB�RVBMJUBUJWF�JOGPSNBUJPO�BOE�FYQFSJFOUJBM
LOPXMFEHF�PG�QSPKFDU�QFSTPOOFM��(2.�GFFECBDL�TFTTJPOT�QSPWJEF�BO�BQQSPQSJ�
BUF�GSBNFXPSL�UP�BDDFTT�BOE�JOUFHSBUF�BEEJUJPOBM�JOGPSNBUJPO�JO�B�TZTUFNBUJD
BOE�XFMM�PSHBOJTFE�NBOOFS�

��� *OUFHSBUJPO�PG�(2.�XJUI�"TTFTTNFOU

(2.�JT�B�WFSZ�GMFYJCMF�UPPM�GPS�EFUBJMFE�JO�EFQUI�RVBOUJUBUJWF�BOE�RVBMJUBUJWF
BOBMZTFT��$PNNPO�UPPMT�GPS�NPSF�HFOFSBM�JO�CSFBEUI�QSPDFTT�BOBMZTFT�BSF�QSP�
DFTT�BTTFTTNFOU�NFUIPET��5P�DPNCJOF�CPUI�UZQFT�PG�QSPDFTT�BOBMZTFT�QPTTJCJMJ�
UJFT�GPS�JOUFHSBUJOH�(2.�XJUI�41*$&�DPOGPSNBOU�BTTFTTNFOU�NFUIPET�XBT�JO�
WFTUJHBUFE�

5IF�JOUFHSBUJPO�PG�BTTFTTNFOU�BOE�NFBTVSFNFOU�JT�GPDVTJOH�PO�UXP�NBKPS�BT�
QFDUT�	DG��'JHVSF��
�

�� *OUFHSBUJPO�PG�(2.�QMBOOJOH�XJUI�QSPDFTT�BTTFTTNFOU�QMBOOJOH�BOE�FYFDV�
UJPO�

�� 6TF�PG�FNQJSJDBM�EBUB�GSPN�(2.�QSPHSBNNFT�GPS�DBQBCJMJUZ�NFBTVSFNFOU
EVSJOH�QSPDFTT�BTTFTTNFOUT�

%VSJOH�(2.�QMBOOJOH�UISFF�QSPDFTT�TUFQT�IBWF�UP�CF�QBTTFE��B
�JEFOUJGJDBUJPO
PG�CVTJOFTT�HPBMT�BOE�DIBSBDUFSJTBUJPO�PG�UIF�FOWJSPONFOU�JO�XIJDI�NFBTVSF�
NFOU�UBLFT�QMBDF�C
�EFGJOJUJPO�PG�NFBTVSFNFOU�HPBMT�BOE�TFU�VQ�PG�(2.�QMBO
	EFTJHO�PG�NFBTVSFNFOU�QSPHSBNNF
�BOE�D
�EFUBJMFE�EFGJOJUJPO�PG�NFBTVSF�
NFOU�FYFDVUJPO�J�F��NFBTVSFNFOU�QMBO�JODMVEJOH�TFU�VQ�PG�UIF�NFBTVSFNFOU
JOGSBTUSVDUVSF�	EBUB�DPMMFDUJPO�GPSNT�BOE�UPPM�TVQQPSU
��5ISPVHI�SFVTF�PG�JO�
GPSNBUJPO�HBUIFSFE�EVSJOH�BTTFTTNFOU�QMBOOJOH�	F�H��EPDVNFOU�SFWJFX
�BOE
FYFDVUJPO�	BTTFTTNFOU�JOUFSWJFXT
�WBMVBCMF�JOGPSNBUJPO�GPS�(2.�QMBOOJOH�DBO
CF�HBJOFE��*O�QBSUJDVMBS�JOGPSNBUJPO�BCPVU�UIF�FOWJSPONFOU�	DIBSBDUFSJTBUJPO

BOE�CVTJOFTT�HPBMT�DBO�CF�FBTJMZ�SFVTFE�GPS�(2.�QMBOOJOH�BOE�UIVT�SFEVDF�FG�
GPSU�GPS�(2.�JOUFSWJFXT��5IF�NPTU�FGGFDUJWF�XBZ�PG�JOUFHSBUJOH�(2.�QMBOOJOH
XJUI�BTTFTTNFOU�QMBOOJOH�BOE�FYFDVUJPO�JT�GPS�UIF�(2.�UFBN�UP�BEPQU�UIF�BT�
TFTTNFOU�TDIFEVMF�BOE�QBSUJDJQBUF�JO�BTTFTTNFOU�JOUFSWJFXT�BOE�GFFECBDL�TFT�
TJPO��%VSJOH�UIF�130'&4�QSPKFDU�UIF�QFSDFJWFE�CFOFGJUT�GSPN�UIF�JOUFHSBUJPO�PG
#005453"1�JOUFSWJFXT�XJUI�(2.�QMBOOJOH�XFSF�UIBU�UIF�SFTQPOTJCMFT�GPS�UIF
NFBTVSFNFOU�QSPHSBNNF�

�� HBJOFE�EFFQFS�VOEFSTUBOEJOH�BOE�GBNJMJBSJUZ�XJUI�SFMFWBOU�TPGUXBSF�EFWFM�
PQNFOU�BOE�JNQSPWFNFOU�JTTVFT

�� SFDFJWFE�B�CSPBEFS�TQFDUSVN�PG�JOGPSNBUJPO�UIBO�UIFZ�XPVME�IBWF�HBJOFE
GSPN�(2.�JOUFSWJFXT�BMPOF

�� MJNJUFE�UIF�FGGPSU�PWFSIFBE�GPS�UIF�QSPKFDU�UFBN�BOE
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�� TIPSUFOFE�UIF�UJNF�OFFEFE�GPS�DPOEVDUJOH�QSPDFTT�BTTFTTNFOU�BOE�(2.
NFBTVSFNFOU�QMBOOJOH�UPHFUIFS�

5IF�JOUFHSBUJPO�PG�(2.�FYFDVUJPO�XJUI�QSPDFTT�BTTFTTNFOUT�JT�NBJOMZ�CBTFE�PO
UIF�VTF�PG�NFBTVSFNFOU�EBUB�EVSJOH�BTTFTTNFOUT��*G�WBMJEBUFE�EBUB�BOE�JUT�JO�
UFSQSFUBUJPO�	QSPWJEFE�EVSJOH�(2.�GFFECBDL�TFTTJPOT�PO�B�SFHVMBS�CBTF
�DBO
EJSFDUMZ�CF�VTFE�GPS�BTTFTTJOH�QSPDFTTFT�UIFO�QSPDFTT�BTTFTTNFOUT�DBO�CF�BD�
DFMFSBUFE�BOE�DPOEVDUFE�NPSF�PGUFO�IFODF�HSBEVBMMZ�DPOWFSHJOH�UP�UIF�JEFB
PG�mDPOUJOVPVT�BTTFTTNFOUn��*U�JT�IPXFWFS�OPU�B�USJWJBM�SFTFBSDI�JTTVF�UP�JOWFT�
UJHBUF�VOEFS�XIJDI�DJSDVNTUBODFT�B�QBSUJDVMBS�NFBTVSF�JT�TVJUFE�UP�IFMQ�BVUP�
NBUF�UIF�BTTFTTNFOU�PG�B�TQFDJGJD�QSPDFTT��"MUIPVHI�GJSTU�FYQFSJFODF�IBT�CFFO
HBJOFE�EVSJOH�UIF�130'&4�QSPKFDU�UIJT�JT�TUJMM�BO�POHPJOH�XPSL��.PSF�EFUBJMT�PO
UIF�UPQJD�BSF�QSFTFOUFE�JO�UIF�OFYU�DIBQUFS�

Focused
BOOTSTRAP
assessment

GQM
measurement

METRICS IN
GQM PLAN

PROCESS
CAPABILITY

MEASUREMENT DATA

Integrated Interviews

ProducesDefines

Uses

Collects and

analyses

SW
Development

Project

Is used to assess

1

2
Is used to refine

FEEDBACK SESSIONS

'JHVSF���� "TQFDUT�PG�JOUFHSBUJOH�(2.�XJUI�TPGUXBSF�QSPDFTT�BTTFTTNFOU�

��� (2.�UP�GBDJMJUBUF�DPOUJOVPVT�BTTFTTNFOU

5ZQJDBMMZ�BO�BTTFTTNFOU�JT�BO�BOOVBM�PS�CJBOOVBM�TOBQTIPU�PG�UIF�TPGUXBSF�EF�
WFMPQNFOU�BDUJWJUJFT�BOE�JT�DPOEVDUFE�BT�B�TFMG�BTTFTTNFOU�PS�VTJOH�BO�FYUFSOBM
BTTFTTNFOU�UFBN��*OGPSNBUJPO�HBUIFSJOH�JT�EPOF�NBOVBMMZ�UISPVHI�EPDVNFOU
SFWJFXT�BOE�JOUFSWJFXT��6TF�PG�TVQQPSUJOH�UPPMT�JT�NJOJNBM�

5IF�CBTJD�JEFB�PG�DPOUJOVPVT�TPGUXBSF�QSPDFTT�BTTFTTNFOU�JT�UP�DPMMFDU�SFMFWBOU
JOGPSNBUJPO�GSPN�UIF�TPGUXBSF�QSPDFTT�BT�JU�CFDPNFT�BWBJMBCMF��5IJT�JOGPSNB�
UJPO�DBO�UIFO�CF�DPOTPMJEBUFE�BOE�VTFE�UP�IFMQ�BO�BTTFTTPS�UP�NBLF�KVEHFNFOU
PG�UIF�QSPDFTT�TUBUVT�
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5IFSF�JT�B�QBSBEJHN�TIJGU�XJUI�DPOUJOVPVT�BTTFTTNFOU��*OGPSNBUJPO�JT�DPOUJOV�
PVTMZ�HBUIFSFE�VTJOH�FYJTUJOH�EBUB�GSPN�UIF�EFWFMPQNFOU�QSPDFTT�XIFSF�QPTTJ�
CMF��8IJMF�UIF�BDU�PG�BTTFTTNFOU�JT�EPOF�JO�B�USBEJUJPOBM�TFOTF�CZ�B�DPNQFUFOU
BTTFTTPS�PS�UFBN�VTJOH�BWBJMBCMF�JOGPSNBUJPO�UIF�DPOUJOVBM�NBOOFS�IPX�UIF
BTTFTTNFOU�JT�EPOF�DIBOHFT�UIF�SPMF�PG�BTTFTTNFOU�XJUIJO�QSPDFTT�JNQSPWF�
NFOU�

5IF�EFHSFF�PG�DPOUJOVJUZ�BOE�BVUPNBUJPO�EFUFSNJOFT�IPX�FNCFEEFE�UIF�BT�
TFTTNFOU�JT�JO�UIF�TPGUXBSF�EFWFMPQNFOU�QSPDFTT��*G�NBKPSJUZ�PG�BTTFTTNFOU�JO�
GPSNBUJPO�JT�HBUIFSFE�	BVUPNBUJDBMMZ
�WJB�B�NFBTVSFNFOU�QSPHSBNNF�UIF�OP�
UJPO�PG�.FBTVSFNFOU�C"TFE�"TTFTTNFOU�	.""
�DMBSJGJFT�UIJT�TQFDJBM�JOTUBODF�PG
DPOUJOVPVT�BTTFTTNFOU�

*O�UIJT�TFDUJPO�XF�BSF�JOUFSFTUFE�JO�UIF�.""�BQQSPBDI�GPS�DPOUJOVPVT�BTTFTT�
NFOU��"OBMZTJOH�EFUBJMFE�QSPDFTT�JOGPSNBUJPO�BHBJOTU�B�DPNNPO�SFGFSFODF
GSBNFXPSL�DBO�SFTVMU�JO�CFUUFS�VOEFSTUBOEJOH�PG�UIF�JOGMVFODF�PG�QSPDFTT�DB�
QBCJMJUZ�PO�UIF�PCKFDU�PG�TUVEZ�JO�B�(2.�NFBTVSFNFOU�QSPHSBNNF�

����� #BDLHSPVOE�GPS�DPOUJOVPVT�BTTFTTNFOU

'PS�DPOUJOVPVT�BTTFTTNFOU�QVSQPTFT�UIF�*40�������JT�VTFE�BT�B�SFGFSFODF
GSBNFXPSL�GPS�UIF�TPGUXBSF�QSPDFTT�DBQBCJMJUZ�BT�JU�JT�QPTTJCMF�UP�GJOE�MJOLT�CF�
UXFFO�NFBTVSBCMF�PCKFDUT�BOE�UIF�*40�������GSBNFXPSL�	DG��'JHVSF��
��4QFDJGJ�
DBMMZ�UIF�BTTFTTNFOU�JOEJDBUPST�QSPWJEF�UIF�BEFRVBUF�EFUBJM�GPS�DPOOFDUJOH�BD�
UVBM�QSPDFTT�JOGPSNBUJPO�

5IF�JOEJDBUPST�PG�QSPDFTT�QFSGPSNBODF�BSF�VTFE�UP�EFUFSNJOF�XIFUIFS�B�QSPD�
FTT�FYJTUT�JO�QSBDUJDF��'PS�FYBNQMF�UIF�TPGUXBSF�EFTJHO�QSPDFTT�	DG��&/(�����JO
*40�������SFGFSFODF�NPEFM
�JT�DPOTJEFSFE�BT�FYJTUJOH�JG�JU�DBO�CF�EFUFSNJOFE
UIBU�UIFSF�FYJTU�EPDVNFOUT�UIBU�TQFDJGZ

• BO�BSDIJUFDUVSBM�EFTJHO�UIBU�EFTDSJCFT�UIF�NBKPS�TPGUXBSF�DPNQPOFOUT�UIBU
XJMM�JNQMFNFOU�UIF�TPGUXBSF�SFRVJSFNFOUT�

• JOUFSOBM�BOE�FYUFSOBM�JOUFSGBDFT�PG�FBDI�TPGUXBSF�DPNQPOFOU�

• B�EFUBJMFE�EFTJHO�UIBU�EFTDSJCFT�TPGUXBSF�VOJUT�UIBU�DBO�CF�CVJMU�BOE�UFTUFE�

• DPOTJTUFODZ�CFUXFFO�TPGUXBSF�SFRVJSFNFOUT�BOE�TPGUXBSF�EFTJHOT�

*G�B�TPGUXBSF�EFTJHO�QSPDFTT�JT�GVODUJPOJOH�JO�BO�PSHBOJTBUJPO�JU�TIPVME�CF�GBJSMZ
TUSBJHIUGPSXBSE�UP�EFUFSNJOF�UIF�FYJTUFODF�PG�UIF�EPDVNFOUT�UIBU�TBUJTGZ�UIF
HPBMT�MJTUFE�BCPWF��5IJT�JOGPSNBUJPO�DPVME�CF�DPOUBJOFE�F�H��JO�B�EPDVNFOU
NBOBHFNFOU�TZTUFN�UIBU�LFFQT�USBDL�PG�UIF�EPDVNFOUT�QSPEVDFE�BHBJOTU�B
TQFDJGJFE�QSPDFTT��"�SFQPSU�GSPN�UIJT�TZTUFN�XPVME�UIFO�IFMQ�UIF�BTTFTTPS�JO
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EFUFSNJOJOH�XIFUIFS�UIF�TPGUXBSF�EFTJHO�QSPDFTT�JT�QFSGPSNFE�JO�UIF�PSHBOJTB�
UJPO�

REFERENCE
MODEL

ISO 15504

PROCESS DIMENSION

Process categories
Processes
(with definition

of process purpose )

Indicators of
Process performance

- Base Practices

- Work Products &

WP Characteristics

Assessment
indicators

CAPABILITY DIMENSION

Capability levels
Process Attributes

Indicators of
Process capability

- Management practices

- Practice performance
Characteristics

- Resource & Infrastructure
Characteristics

ASSESSMENT MODEL
(ISO 15504 Part 5)

'JHVSF���� 5IF�*40�������GSBNFXPSL�

'VSUIFS�UIF�*40�������JOEJDBUPST�PG�QSPDFTT�DBQBCJMJUZ�BSF�VTFE�UP�EFUFSNJOF
IPX�DBQBCMF�BO�FYJTUJOH�QSPDFTT�JT��-JOLJOH�JOGPSNBUJPO�GSPN�UIF�NFBTVSFNFOU
TZTUFN�UP�UIF�NBOBHFNFOU�QSBDUJDFT�DIBSBDUFSJTUJDT�PG�QSBDUJDF�QFSGPSNBODF
SFTPVSDF�BOE�JOGSBTUSVDUVSF�DBO�BTTJTU�BO�BTTFTTPS�JO�EFUFSNJOJOH�IPX�XFMM�UIF
QSPDFTT�JT�QFSGPSNFE�BT�JOUFOEFE�CZ�UIF�EFGJOJUJPO�PG�*40��������'PS�FYBNQMF
UIF�QFSGPSNBODF�NBOBHFNFOU�BUUSJCVUF�����PG�41*$&�MFWFM���DBO�CF�DPOTJEFSFE
BT�GVMGJMMFE�JG

• PCKFDUJWFT�GPS�UIF�QFSGPSNBODF�PG�UIF�QSPDFTT�XJMM�CF�JEFOUJGJFE�	GPS�FYBN�
QMF��UJNF�TDBMF�DZDMF�UJNF�BOE�SFTPVSDF�VTBHF
�

• UIF�SFTQPOTJCJMJUZ�BOE�BVUIPSJUZ�GPS�EFWFMPQJOH�UIF�XPSL�QSPEVDUT�PG�UIF
QSPDFTT�XJMM�CF�BTTJHOFE�

• UIF�QFSGPSNBODF�PG�UIF�QSPDFTT�XJMM�CF�NBOBHFE�UP�QSPEVDF�XPSL�QSPEVDUT
UIBU�NFFU�UIF�EFGJOFE�PCKFDUJWFT�

6TJOH�UIF�*40������JOEJDBUPST�B�TQFDJBM�CSBODI�PG�B�(2.�QMBO�JT�DSFBUFE
XIFSF�UIF�HPBM�JT�VTVBMMZ�UP�VOEFSTUBOE�NPOJUPS�PS�JNQSPWF�QSPDFTT�DBQBCJMJUZ�
5IJT�QSPWJEFT�BEEJUJPOBM�WJFXQPJOU�UP�B�NFBTVSFNFOU�QSPHSBNNF�ZJFMEJOH�TVQ�
QMFNFOUBSZ�JOGPSNBUJPO�UP�CFUUFS�VOEFSTUBOE�UIF�PCKFDU�PG�UIF�TUVEZ��"�TQFDJBM
UPPM�TVQQPSU�UP�MJOL�B�(2.�QMBO�XJUI�*40������JOEJDBUPST�JT�CFJOH�DSFBUFE
XJUIJO�UIF�130'&4�QSPKFDU�
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����� &YQFDUFE�CFOFGJUT�BOE�MJNJUBUJPOT

5IFSF�BSF�UXP�NBJO�BSFBT�XIFSF�DPOUJOVPVT�BTTFTTNFOU�JT�FYQFDUFE�UP�CSJOH
CFOFGJUT�PWFS�UIF�USBEJUJPOBM�BQQSPBDIFT�

• 1SPDFTT�WJTJCJMJUZ

• "TTFTTNFOU�DPTU

8JUI�DPOUJOVPVT�BTTFTTNFOU�UIF�QSPDFTT�JNQMFNFOUBUJPO�CFDPNFT�NPSF�WJTJ�
CMF��*U�JT�QPTTJCMF�UP�TFF�JO�EFUBJM�XIBU�JT�EPOF�JO�UIF�TPGUXBSF�QSPDFTT�BHBJOTU�B
TPMJE�QSPDFTT�GSBNFXPSL��'PS�FYBNQMF�UIJT�FOBCMFT�DMPTF�PCTFSWBUJPO�PG�JN�
QSPWFNFOU�BDUJWJUJFT�TP�JU�JT�NPSF�BQQBSFOU�XIFUIFS�OFX�QSBDUJDFT�BSF�BEPQUFE
BOE�TVDDFTTGVM�MPOH�CFGPSF�UIF�VTVBM�SF�BTTFTTNFOU��$POUJOVPVT�BTTFTTNFOU
BMTP�QSPWJEFT�UIF�NFBOT�UP�EFUFDU�QSPDFTT�EFWJBUJPOT�FBSMJFS�UIVT�IFMQJOH�UP
NBOBHF�QSPDFTT�JNQMFNFOUBUJPO�JO�UXP�XBZT��'JSTUMZ�HJWJOH�FBSMZ�TJHOBMT�PO
QSBDUJDFT�UIBU�BSF�OPU�CFJOH�BEPQUFE�JOEJDBUJOH�UIBU�QFPQMF�TIPVME�CF�TVQ�
QPSUFE�XJUI�UIF�QSPDFTT�BEPQUBUJPO��4FDPOEMZ�TVHHFTUJOH�QPUFOUJBMT�GPS�QSPD�
FTT�DIBOHF�

5IF�BTTFTTNFOU�DPTUT�BSF�FYQFDUFE�UP�CF�SFEVDFE�XJUI�DPOUJOVPVT�BTTFTTNFOU�
5IF�XPSLJOH�IZQPUIFTJT�JT�UIBU�DPMMFDUJOH�JOGPSNBUJPO�GSPN�UIF�TPGUXBSF�QSPD�
FTT�BT�JU�CFDPNFT�BWBJMBCMF�SFEVDFT�UIF�UJNF�OFFEFE�GPS�UIF�JOUFSWJFXT�BOE
EPDVNFOU�BOBMZTJT�EVSJOH�BO�BTTFTTNFOU��"QQSPQSJBUF�UPPMJOH�	F�H��.FUSJ'MBNF
<��>
�DBO�HSFBUMZ�TVQQPSU�UIJT�EBUB�DPMMFDUJPO��5IF�LFZ�JT�UP�JOUFHSBUF�UIF�EBUB
DPMMFDUJPO�JOUP�UIF�XPSL�QSPDFTTFT�JO�TVDI�B�XBZ�UIBU�JU�JT�B�OBUVSBM�QBSU�PG�UIF
XPSL��5IJT�DBO�CF�BDIJFWFE�JO�UXP�XBZT��&JUIFS�UIF�EBUB�DPMMFDUJPO�JT�FTTFOUJBM
GPS�UIF�XPSL�UP�CF�QFSGPSNFE�	F�H��XSJUJOH�BO�JOTQFDUJPO�SFQPSU
�PS�UIBU�UIF
XPSL�BVUPNBUJDBMMZ�MFBWFT�NBSLT�JO�UIF�UPPMT�BOE�EBUBCBTFT�PG�UIF�DPNQBOZ�
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� 5IF�3PMF�PG�(2.�JO�WBMJEBUJOH�UIF�130'&4�JNQSPWFNFOU�NFUIPE�
PMPHZ

7BMJEBUJPO�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�TUBSUFE�BU�UIF�CFHJOOJOH
PG�UIF�130'&4�QSPKFDU�JO�FBSMZ�������#BTFE�PO�UIF�GJSTU�CMVFQSJOU�PG�UIF�NFUI�
PEPMPHZ�UIF�WBMJEBUJPO�TUVEZ�XBT�QMBOOFE�XJUI�FBSMZ�JOWPMWFNFOU�PG�UIF�NFUI�
PEPMPHZ�VTFST��5IF�JOWFTUJHBUJPO�JT�TFQBSBUFE�JOUP�UXP����NPOUIT�QFSJPET
EVSJOH�XIJDI�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�IBT�CFFO�BQQMJFE�ZFU�JO
NVMUJQMF�QSPKFDUT�BU�UIF�UISFF�JOEVTUSJBM�BQQMJDBUJPO�QSPKFDUT�PG�130'&4�BU
%S»HFS�.5�.�&SJDTTPO�'JOMBOE�BOE�5PLIFJN��5IF�QSPKFDUT�XFSF�TVCKFDU�UP�EF�
UBJMFE�PCTFSWBUJPO�CZ�UIF�SFTFBSDIFST�XIP�BSF�SFTQPOTJCMF�GPS�UIF�WBMJEBUJPO
XPSL��)FODF�UIF�CBTJD�EFTJHO�PG�UIF�FNQJSJDBM�XPSL�JO�130'&4�JT�B�UXJDF�SF�
QFBUFE�UISFF�UJNFT�SFQMJDBUFE�DBTF�TUVEZ��'JHVSF���EFQJDUT�UIF�PWFSBMM�TUSVDUVSF
BOE�UIF�NBJO�QIBTFT�PG�UIF�130'&4�NFUIPEPMPHZ�WBMJEBUJPO�TUVEZ�

Baseline
Measure-

ment

End of Phase I
MeasurementContinuous

Data collection

Phase I of
Improvement
Programs

Phase II of
Improvement
Programs

•Process assessments
•

•Product/process dependencies
•Process models

Tokheim
EricssonFIN

Dräger MT-M

Tokheim
EricssonFIN

Dräger MT-M

End of Phase II
Measurement

Continuous
Data collection

t

•Experience Packaging
 ...

Goal-oriented measurement

'JHVSF���� %FTJHO�PG�UIF�130'&4�NFUIPEPMPHZ�WBMJEBUJPO�TUVEZ�BOE�JUT�NBJO�QIBTFT�

5IF�130'&4�NFUIPEPMPHZ�WBMJEBUJPO�JOWPMWFT�UISFF�CBTJD�UZQFT�PG�WBMJEBUJPO�DSJ�
UFSJB�	J�F��NVMUJ�GBDFUUFE�WBMJEBUJPO
�

• "DIJFWFNFOU�PG�QSPEVDU�RVBMJUZ�JNQSPWFNFOUT�UISPVHI�BQQMJDBUJPO�PG�UIF
130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�	UP�CF�EFNPOTUSBUFE�CZ�JEFOUJGZJOH
DBVTBM�MJOLT�CFUXFFO�NFUIPEPMPHZ�BOE�QSPEVDU�RVBMJUZ


• 0UIFS�BTQFDUT�PG�CFOFGJU�GSPN�BQQMZJOH�UIF�130'&4�JNQSPWFNFOU�NFUIPEPM�
PHZ�
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• $PTU�FGGFDUJWFOFTT�PG�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�

(2.�IBT�CFFO�VTFE�UP�JEFOUJGZ�BOE�EFGJOF�WBMJEBUJPO�DSJUFSJB��5XP�PWFSBMM�(2.
HPBMT�XFSF�EFGJOFE�UIBU�EJGGFS�JO�UIFJS�WJFXQPJOUT�

(PBM���� "OBMZTF�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�XJUI�SFTQFDU�UP
DPTU�CFOFGJU�GPS�UIF�QVSQPTF�PG�DIBSBDUFSJTBUJPO�GSPN�UIF�WJFXQPJOU�PG
UIF�NFUIPEPMPHZ�VTFS�JO�UIF�DPOUFYU�PG�130'&4�

(PBM���� "OBMZTF�UIF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�XJUI�SFTQFDU�UP
DPTU�CFOFGJU�GPS�UIF�QVSQPTF�PG�DIBSBDUFSJTBUJPO�GSPN�UIF�WJFXQPJOU�PG
UIF�NFUIPEPMPHZ�QSPWJEFS�JO�UIF�DPOUFYU�PG�130'&4�

'PS�FBDI�HPBM�RVFTUJPOT�BOE�NFUSJDT�IBWF�CFFO�HBJOFE�CZ�JOUFSWJFXJOH�SFQSF�
TFOUBUJWFT�PG�UIF�130'&4�BQQMJDBUJPO�QSPKFDUT�PS�NFUIPEPMPHZ�EFWFMPQFST�SF�
TQFDUJWFMZ��5IF�SFTVMUT�BSF�EFGJOFE�JO�UIF�GPSN�PG�UXP�(2.�QMBOT�XIJDI�IBWF
CFFO�VTFE�UP�QMBO�EBUB�DPMMFDUJPO�BOE�BOBMZTJT��'JHVSF���PVUMJOFT�UIFJS�TUSVDUVSF�
*U�MJTUT�WBMJEBUJPO�DSJUFSJB�BOE�BTTVNFE�JNQBDUJOH�GBDUPST�PG�UIF�130'&4�NFUI�
PEPMPHZ�WBMJEBUJPO�

.FUIPEPMPHZ�6TFS�7JFXQPJOU .FUIPEPMPHZ�1SPWJEFS�7JFXQPJOU
1SPEVDU�*NQSPWFNFOUT

"DIJFWFNFOU�PG�QSPEVDU�RVBMJUZ�HPBMT
1SPDFTT�*NQSPWFNFOUT

4UBOEBSEJTBUJPO�PG�XPSL�QSBDUJDFT
'PDVTJOH�PG�QSPDFTT�EFGJOJUJPO
*NQSPWFNFOU�PG�XPSL�QSBDUJDFT
*NQSPWFNFOU�PG�FGGJDJFODZ�PG�XPSL�QSBDUJDFT
3FEVDFE�SJTL�PG�GBJMVSF

4ZTUFNBUJD�*NQSPWFNFOU
3FEVDFE�SJTL�PG�GBJMVSF
'PDVTFE�JNQSPWFNFOU�BDUJPOT
*OUFHSBUFE�CVTJOFTT�QSPEVDU�BOE�QSPDFTT�JTTVFT
5BJMPSBCJMJUZ
&GGJDJFOU�NBOBHFNFOU�JOWPMWFNFOU
$PNQBUJCJMJUZ�XJUI�RVBMJUZ�BXBSET

'JOEJOHT�"XBSFOFTT�6OEFSTUBOEJOH
,OPXMFEHF�BCPVU�TPGUXBSF�BOE�TZTUFN
"XBSFOFTT�PG�TPGUXBSF�EFWFMPQNFOU�DBQBCJMJUJFT
"XBSFOFTT�PG�DSVDJBM�TPGUXBSF�EFWFMPQNFOU�JTTVFT
"XBSFOFTT�PG�OFDFTTJUZ�PG�JNQSPWFNFOU
/FX�GJOEJOHT

5FBN�#VJMEJOH���0SHBOJTBUJPOBM�$VMUVSF
$POUSJCVUJPO�UP�HSPVQ�TZOFSHZ
"XBSFOFTT�PG�OFDFTTJUZ�PG�JNQSPWFNFOU

1PTTJCMF�*NQBDUJOH�'BDUPST
.BUVSJUZ�PG�UIF�TPGUXBSF�PSHBOJTBUJPO
*OGSBTUSVDUVSF�PG�UIF�TPGUXBSF�PSHBOJTBUJPO
0UIFS�POHPJOH�JNQSPWFNFOU�JOJUJBUJWFT
1SPKFDU�NBOBHFNFOUlT�BXBSFOFTT�PG�UIF�JN�
QSPWFNFOU�NFUIPEPMPHZ
)JHIFS�NBOBHFNFOUlT�FYQFDUBUJPOT�PO�UIF�JN�
QSPWFNFOU�QSPHSBN

1SPEVDU�*NQSPWFNFOUT
1SPEVDU�RVBMJUZ�JNQSPWFNFOUT

1SPDFTT�*NQSPWFNFOUT
1SPDFTT�EFGJOJUJPO
1SPDFTT�DPOTJTUFODF
1SPDFTT�TUBCJMJUZ

.FUIPEPMPHZ�DIBSBDUFSJTUJDT
%PNBJO�TQFDJGJD�GPS�FNCFEEFE�TZTUFNT�EF�
WFMPQNFOU
$VTUPNFS�WJFXQPJOU
2VBMJUZ�BOE�JNQSPWFNFOU�BXBSFOFTT

.FUIPEPMPHZ�EFGJOJUJPO�BOE�TVQQPSU
$PWFSBHF�PG�NFUIPEPMPHZ�	SPMFT�QIBTFT�BD�
UJWJUJFT

(VJEBODF�PG�NFUIPEPMPHZ�	QSPDFTTFT
HVJEFMJOFT

%PDVNFOUBUJPO�PG�NFUIPEPMPHZ
5PPM�TVQQPSU�PG�NFUIPEPMPHZ

1PTTJCMF�*NQBDUJOH�'BDUPST
4J[F�PG�NFBTVSFNFOU�QSPHSBN
.BUVSJUZ�PG�UIF�TPGUXBSF�PSHBOJTBUJPO
*OGSBTUSVDUVSF�PG�UIF�TPGUXBSF�PSHBOJTBUJPO
0UIFS�POHPJOH�JNQSPWFNFOU�JOJUJBUJWFT
0SHBOJTBUJPOBM�DVMUVSF��.BOBHFNFOU�DPN�
NJUNFOU�GPS�UIF�JNQSPWFNFOU�QSPHSBN
0SHBOJTBUJPOBM�DVMUVSF��*NQSPWFNFOU�BUUJ�
UVEF�XJUIJO�UIF�TPGUXBSF�QSPKFDU
%FHSFF�BU�XIJDI�RVBMJUZ�JNQSPWFNFOU�JT�JO�
UFHSBUFE�XJUI�SFHVMBS�TPGUXBSF�EFWFMPQNFOU
BDUJWJUJFT

'JHVSF���� 130'&4�WBMJEBUJPO�DSJUFSJB�BOE�FYQFDUFE�JNQBDUJOH�GBDUPST�
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/PO�QSPEVDU�SFMBUFE�JNQSPWFNFOUT�BU�UIF�130'&4�BQQMJDBUJPOT�JOWPMWF�GPS�JO�
TUBODF�UIF�GBTU�QSPDFTT�DBQBCJMJUZ�JODSFBTF�UP�MFWFM���PO�UIF�QSPDFTT�NBUVSJUZ
TDBMF�NFFUJOH�UIF�*40������DFSUJGJDBUJPO�DSJUFSJB�CFUUFS�EFTJHO�BOE�UFTUJOH
QSBDUJDFT�BT�XFMM�BT�CFUUFS�JOUFHSBUJPO�PG�RVBMJUZ�BTTVSBODF�XJUI�UIF�QSPKFDU
UFBN��&YBNQMF�CFOFGJUT�UIBU�BSF�TQFDJGJDBMMZ�EVF�UP�(2.�NFBTVSFNFOU�BSF�
&OIBODFE�EFGJOJUJPOT�PG�TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�JODSFBTFE�LOPXMFEHF
BCPVU�TPGUXBSF�BOE�TZTUFN�BOE�UIF�FGGFDUJWF�GJOF�UVOJOH�PG�JNQSPWFNFOU�BD�
UJPOT�VTJOH�(2.�NFBTVSFNFOU�EBUB���4JNJMBS�LJOET�PG�CFOFGJUT�IBWF�CFFO�JEFO�
UJGJFE�DPODFSOJOH�*40�������QSPDFTT�BTTFTTNFOUT�QSPDFTT�NPEFMMJOH�TPGUXBSF
FOHJOFFSJOH�FYQFSJFODF�NBOBHFNFOU�BOE�PUIFS�QBSUT�PG�UIF�130'&4�JNQSPWF�
NFOU�NFUIPEPMPHZ�

5IF�UIJSE�UZQF�PG�NFUIPEPMPHZ�WBMJEBUJPO�DSJUFSJB�JO�130'&4�JT�DPTU�
FGGFDUJWFOFTT��5IF�(2.�JOUFSWJFXT�GPS�QMBOOJOH�UIF�FWBMVBUJPO�XPSL�IBWF�SF�
TVMUFE�JO�UIF�GPMMPXJOH�GBDFUT�PG�DPTU�FGGFDUJWFOFTT��0WFSBMM�FGGPSU�GPS�UIF�JN�
QSPWFNFOU�QSPHSBN�FGGPSU�GPS�UIF�JNQSPWFNFOU�QSPHSBN�CZ�LFZ�QFSTPOOFM
	J�F��NBOBHFST�TPGUXBSF�FOHJOFFST�JNQSPWFNFOU�UFBN�BOE�FYUFSOBM�DPOTVMU�
BOUT
�BOE�UBJMPSJOH�FGGPSU�GPS�UIF�JNQSPWFNFOU�NFUIPEPMPHZ�XIFO�TFUUJOH�VQ
UIF�JNQSPWFNFOU�QSPHSBN��5IF�SFMBUFE�NFBTVSFNFOUT�IBWF�QSPWJEFE�EFUBJMFE
FGGPSU�EBUB�BCPVU�UIF�FYFDVUJPO�PG�#005453"1�QSPDFTT�BTTFTTNFOUT�BOE�(2.
NFBTVSFNFOU�QSPHSBNNFT��*U�JOWPMWFT�UIF�OVNCFS�PG�IPVST�TQFOU�CZ�FBDI�QBS�
UJDJQBOU�PG�UIF�JNQSPWFNFOU�QSPHSBN�GPS�FBDI�BDUJWJUZ�PG�UIF�SFTQFDUJWF
NFUIPE��5BCMF���TIPXT�BO�FYBNQMF�FGGPSU�NPEFM�GPS�POF�WBSJBOU�PG
#005453"1�BTTFTTNFOUT�

3PMF 5PUBM

"DUJWJUZ -FBE�"TTFTTPS "TTFTTPS .BOBHFS &OHJOFFS 'BDJMJUBUPS

1SFQBSBUJPO �� �� � ��

0QFOJOH�#SJFGJOH ��� ��� � � ��� ���

"TTFTTNFOU�416 ��� ��� ��� � ����

"TTFTTNFOU�1SPKFDU �� �� ��� � � ����

&WBMVBUJPO �� �� ��

3FWJFX �� �� ��

'JOBM�.FFUJOH � � � � � ��

3FQPSU�1SFQBSBUJPO �� � ��

3FQPSU�3FWJFX � � ��

5PUBM ��� �� �� � ���� �����

	&GGPSU�JO�QFSTPO�IPVST


5BCMF���� &YBNQMF�FGGPSU�NPEFM�PG�#005453"1�QSPDFTT�BTTFTTNFOUT�



$PODMVTJPOT�BOE�'VUVSF�8PSL
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� $PODMVTJPOT�BOE�'VUVSF�8PSL

5IF�130'&4�JNQSPWFNFOU�NFUIPEPMPHZ�XIJDI�IBT�CFFO�EFWFMPQFE�JO�B�&VSP�
QFBO�SFTFBSDI�QSPKFDU�JT�OPWFM�JO�NVMUJQMF�XBZT��	�
�*U�GPDVTFT�PO�QSPDFTT�JN�
QSPWFNFOU�UIBU�JT�ESJWFO�CZ�FYQMJDJU�QSPEVDU�RVBMJUZ�HPBMT��5IFSFGPSF�FYQMJDJU
MJOLT�BSF�GPSHFE�CFUXFFO�BTQFDUT�PG�UIF�TPGUXBSF�QSPDFTT�BOE�UIFJS�JNQBDU�PO
UIF�SFTVMUJOH�TPGUXBSF�QSPEVDU�RVBMJUZ��	�
�5IF�130'&4�JNQSPWFNFOU�BQQSPBDI
JOUFHSBUFT�NVMUJQMF�JNQSPWFNFOU�UFDIOJRVFT�UIBU�IBWF�JO�UIF�QBTU�CFFO�BQQMJFE
JO�JTPMBUJPO��JO�QBSUJDVMBS�UIFTF�UFDIOJRVFT�BSF�QSPDFTT�BTTFTTNFOUT�HPBM�
PSJFOUFE�NFBTVSFNFOU�QSPDFTT�NPEFMMJOH�QSPEVDU�BTTFTTNFOU�BOE�TZTUFNBUJD
FYQFSJFODF�SFVTF��	�
�130'&4�QSPNPUFT�B�TZTUFNBUJD�BOE�JUFSBUJWF�BQQSPBDI�PG
DPOUJOVPVT�JNQSPWFNFOU�UIBU�JT�B�QSJPSJ�JOEFQFOEFOU�PG�BOZ�TQFDJGJD�JNQSPWF�
NFOU�UFDIOJRVF�

(2.�TVCTUBOUJBMMZ�DPOUSJCVUFT�UP�SFBMJTJOH�UIFTF�DIBSBDUFSJTUJDT�PG�UIF�130'&4
JNQSPWFNFOU�NFUIPEPMPHZ��(2.�TVQQPSUT�UIF�DIBSBDUFSJTBUJPO�BOE�NPOJUPS�
JOH�PG�QSPEVDU�RVBMJUZ�DIBSBDUFSJTUJDT�BOE�QSPDFTT�QFSGPSNBODF�BOE�JU�IFMQT�UP
JEFOUJGZ�BOE�FWBMVBUF�PG�QSPEVDU�QSPDFTT�EFQFOEFODJFT��*O�BEEJUJPO�JU�DBO�FBTJMZ
CF�JOUFHSBUFE�XJUI�PUIFS�BTTFTTNFOU�NPEFMMJOH�PS�JNQSPWFNFOU�UFDIOJRVFT
BOE�JU�JODPSQPSBUFT�UIF�QSJODJQMFT�PG�DPOUJOVPVT�JNQSPWFNFOU�

5IF�DPOUSJCVUJPOT�PG�(2.�BSF�NBJOMZ�EVF�UP�UISFF�GBDUT��	�
�(2.�JT�B�WBMJE�BOE
FGGFDUJWF�NFBTVSFNFOU�BQQSPBDI�J�F��JU�IFMQT�UP�BTTVSF�UIBU�UIF�SJHIU�JOGPSNB�
UJPO�JT�NFBTVSFE�JO�UIF�SJHIU�XBZ��	�
�(2.�JT�HFOFSJD�GPS�B�XJEF�SBOHF�PG�BQ�
QMJDBUJPOT��	�
�(2.�DBO�CF�DVTUPNJTFE�UP�TVJU�BOZ�TQFDJGJD�BQQMJDBUJPO�TDFOBSJP
	F�H��QSPKFDU�NPOJUPSJOH�DPOUJOVPVT�QSPDFTT�BTTFTTNFOU�PS�FWBMVBUJPO�PG�JN�
QSPWFNFOU�QSPHSBN�TVDDFTT
�

(2.�IBT�CFFO�VTFE�UP�FGGFDUJWFMZ�MJOL�BTTFTTNFOU�BOE�NFBTVSFNFOU��$POUJOV�
PVT�BTTFTTNFOU�QSPWJEFT�B�OFX�QFSTQFDUJWF�p�QSPDFTT�DBQBCJMJUZ�p�JOUP�B�NFBT�
VSFNFOU�QSPHSBNNF��5IF�DPOUJOVPVT�BTTFTTNFOU�XPSL�XJUIJO�130'&4�XJMM�CF
DPOUJOVFE�JO�UIF�BQQMJDBUJPO�QSPKFDUT�UP�HBJO�NPSF�FYQFSJFODF�PO�VTJOH�UIF�BQ�
QSPBDI�F�H��UP�GJOE�PVU�UIF�NPTU�TJHOJGJDBOU�DPTU�GBDUPST��"MTP�GPS�B�MJNJUFE�TFU
PG�QSPDFTTFT�BO�JOJUJBM�TFU�PG�JOEJDBUPST�TVJUBCMF�GPS�DPOUJOVPVT�BTTFTTNFOU�BSF
HBUIFSFE��5IFTF�DBO�CF�VTFE�BT�B�TUBSUJOH�QPJOU�GPS�QMBOOJOH�DPOUJOVPVT�BT�
TFTTNFOU�JO�PUIFS�DPNQBOJFT��'JOBMMZ�UIF�UPPM�TVQQPSU�GPS�BVUPNBUFE�EBUB�DPM�
MFDUJPO�XJMM�CF�FYUFOEFE�UP�QSPWJEF�NPSF�TVQQPSU�GPS�DPOUJOVPVT�BTTFTTNFOU�CZ
NBQQJOH�NFBTVSFNFOU�EBUB�BOE�EFGJOJUJPOT�UP�#005453"1�QSPDFTTFT�
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� "DLOPXMFEHFNFOUT

5IF�BVUIPST�XPVME�MJLF�UP�UIBOL�BMM�NFNCFST�PG�UIF�130'&4�DPOTPSUJVN�GPS
NBOZ�GSVJUGVM�EJTDVTTJPOT��4QFDJBM�UIBOLT�HP�UP�UIF�BQQMJDBUJPO�QSPKFDUT�BU
%S»HFS�.5�.�&SJDTTPO�'JOMBOE�BOE�5PLIFJN��'VSUIFSNPSF�XF�XPVME�MJLF�UP
UIBOL�4FJKB�,PNJ�4JSWJÍ�GPS�SFWJFXJOH�BO�FBSMJFS�WFSTJPO�PG�UIJT�QBQFS�
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