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"CTUSBDU

0OF�PG�UIF�PCTUBDMFT�UIBU�TFFN�UP�JNQFEF�B�NPSF�GSFRVFOU�BQQMJDBUJPO�PG�UIF
NPEFMMJOH�BOE�TJNVMBUJPO�BQQSPBDI�4ZTUFN�%ZOBNJDT�	4%
�JO�UIF�TPGUXBSF�FO�
HJOFFSJOH�DPNNVOJUZ�JT�UIF�GBDU�UIBU�UIFSF�JT�B�MBDL�PG�B�XFMM�EFGJOFE�BOE�SF�
QFBUBCMF�QSPDFEVSF�GPS�HFOFSBUJOH�PS�VTJOH��JOGPSNBUJPO�UIBU�B
�TUFNT�GSPN
SFBM�JOEVTUSJBM�TPGUXBSF�EFWFMPQNFOU�QSBDUJDF�BOE�C
�JT�TVJUBCMF�GPS�4%�NPEFM�
MJOH��5IJT�QSPCMFN�DBO�CF�SFTPMWFE�BU�MFBTU�QBSUJBMMZ�CZ�DPNCJOJOH�4%�NPEFM�
MJOH�XJUI�BMSFBEZ�FYJTUJOH�BOE�DPNNPOMZ�VTFE�NPEFMMJOH�NFUIPET�MJLF�1SPDFTT
.PEFMMJOH�	1.
�BOE�NFBTVSFNFOU�CBTFE�2VBOUJUBUJWF�.PEFMMJOH�	2.
��*O�UIJT
QBQFS�BO�BQQSPBDI�JT�QSFTFOUFE�UIBU�DPNQMFNFOUT�4%�NPEFMMJOH�XJUI�TPGU�
XBSF�SFMBUFE�1.�BOE�2.��5IF�OFX�BQQSPBDI�JT�DBMMFE�*..P4�	*OUFHSBUFE
.FBTVSFNFOU�.PEFMMJOH�BOE�4JNVMBUJPO
��*U�PSJHJOBUFT�GSPN�MFTTPOT�MFBSOU�UIBU
IBWF�CFFO�EFSJWFE�GSPN�BO�JOEVTUSJBM�4%�NPEFMMJOH�BDUJWJUZ�
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� *OUSPEVDUJPO

%VSJOH�UIF�����T�UIF�NPEFMMJOH�NFUIPE�4ZTUFN�%ZOBNJDT�	4%
�XBT�EFWFMPQFE
BU�.*5�UP�UBDLMF�TPDJP�FDPOPNJD�BOE�PS�TPDJP�UFDIOJDBM�QSPCMFNT�<'PS��>��5IF
NFUIPE�JT�CBTFE�PO�UIF�BTTVNQUJPO�PG�UIF�VCJRVJUZ�PG�GFFECBDL�QSPDFTTFT�JO
IVNBO�JOUFSBDUJPOT��DPOTJEFSFE�GSPN�B�IJHI�MFWFM�PG�BCTUSBDUJPO�B�TPDJP�
FDPOPNJD�PS�TPDJP�UFDIOJDBM�TZTUFN�DBO�CF�NPEFMMFE�BT�B�GFFECBDL�TUSVDUVSF
XIPTF�DPNQMFY�CFIBWJPVS�JT�HFOFSBUFE�CZ�UIF�JOUFSBDUJPO�PG�NBOZ�	QPTTJCMZ
OPO�MJOFBS
�MPPQT�PWFS�UJNF��4JNVMBUJPO�XJUI�4%�NPEFMT�JT�VTFE�GPS�MFBSOJOH
BCPVU�UIF�EZOBNJD�DPNQMFYJUZ�PG�TZTUFNT�GPS�UIF�JEFOUJGJDBUJPO�PG�PQUJNBM�QPMJ�
DJFT�JO�FYJTUJOH�TZTUFNT�BOE�GPS�JNQSPWFNFOU�PG�TZTUFN�CFIBWJPVS�UISPVHI�QB�
SBNFUFS�PS�TUSVDUVSBM�DIBOHFT��5IF�NFUIPE�IBT�CFFO�BQQMJFE�UP�B�XJEF�SBOHF
PG�EPNBJOT�GSPN�UIF�NBOBHFNFOU�PG�QSPEVDUJPO�EJTUSJCVUJPO�TZTUFNT�UP�UIF
NBOBHFNFOU�PG�FDPTZTUFNT��%VSJOH�UIF�MBTU�UFO�ZFBST�UIF�NBOBHFNFOU�PG
TPGUXBSF�QSPKFDUT�BOE�BOBMZTJT�PG�TPGUXBSF�QSPDFTTFT�IBT�FNFSHFE�BT�B�OFX
BQQMJDBUJPO�EPNBJO�	F�H��<-JO��>�<-F-��>�<"C.��>�<-JO��>�<.BE��>�<1G,��>
<5WF��>�<-"4��>��"O�PWFSWJFX�PG�QPUFOUJBM�BQQMJDBUJPO�EPNBJOT�SFMBUFE�UP
TPGUXBSF�EFWFMPQNFOU�JT�QSFTFOUFE�JO�<8B1��>��5ZQJDBM�FYBNQMFT�PG�TPGUXBSF�
SFMBUFE�BQQMJDBUJPOT�BSF�USBJOJOH�PG�QSPKFDU�NBOBHFST�DPNQBSJTPO�PG�QSPDFTT�BM�
UFSOBUJWFT�BOE�PQUJNJTBUJPO�PG�DFSUBJO�QSPDFTT�QBSBNFUFST�GPS�UIF�QVSQPTF�PG
QSPKFDU�QMBOOJOH�	JODMVEJOH�USBEF�PGG�BOBMZTJT�QSPKFDU�DPOUSPM�SJTL�BOBMZTJT�SF�
QMBOOJOH�FUD�


*O�UIJT�QBQFS�B�OFX�BQQSPBDI�JT�JOUSPEVDFE�UIBU�DPNCJOFT�4%�NPEFMMJOH�XJUI
1SPDFTT�.PEFMMJOH�	1.
�BOE�NFBTVSFNFOU�CBTFE�2VBOUJUBUJWF�.PEFMMJOH�	2.

JO�UIF�BQQMJDBUJPO�EPNBJO�PG�TPGUXBSF�EFWFMPQNFOU��5IF�QVSQPTF�PG�UIF�OFX
BQQSPBDI�JT�UP�HFOFSBUF�TZOFSHZ�FGGFDUT�GSPN�VTJOH�BMSFBEZ�FYJTUJOH�NPEFMMJOH
NFUIPET�BOE�CZ�EPJOH�TP�UP�PWFSDPNF�TPNF�PG�UIF�XFBLOFTTFT�PG�4%�NPEFM
CVJMEJOH��5IF�OFX�BQQSPBDI�JT�DBMMFE�*..P4�	*OUFHSBUFE�.FBTVSFNFOU�.PEFM�
MJOH�BOE�4JNVMBUJPO
�

5IF�TUSVDUVSF�PG�UIF�QBQFS�JT�BT�GPMMPXT��*O�UIF�OFYU�TFDUJPO�UIF�SFTVMUT�PG�BO
4%�QSPKFDU�DPOEVDUFE�JO�UIF�TPGUXBSF�EFWFMPQNFOU�EFQBSUNFOU�PG�B�MBSHF�UFMF�
DPNNVOJDBUJPO�DPNQBOZ�JT�TLFUDIFE�BOE�UIF�MFTTPOT�MFBSOU�BSF�MJTUFE��4PNF�PG
UIF�MFTTPOT�MFBSOU�TFSWF�BT�B�HFOFSBM�NPUJWBUJPO�GPS�EFGJOJOH�UIF�*..P4�BQ�
QSPBDI�XIJDI�JT�PVUMJOFE�JO�UIF�UIJSE�TFDUJPO��*O�4FDUJPO���UIF�SFMFWBOU�QSPE�
VDUT�BOE�DPODFQUT�XIJDI�BSF�QSPWJEFE�PS�TVQQPSUFE�CZ�UIF�JOEJWJEVBM�*..P4
DPNQPOFOUT�BSF�QSFTFOUFE��5IF�SFMBUJPOTIJQT�CFUXFFO�QSPEVDUT�BOE�DPODFQUT
PG�UIF�JOEJWJEVBM�*..P4�DPNQPOFOUT�BSF�EFTDSJCFE�JO�EFUBJM�JO�4FDUJPO����4FD�
UJPO���TVNNBSJTFT�UIF�NBJO�SFTVMUT�QSFTFOUFE�JO�UIJT�QBQFS�BOE�ESBXT�DPODMV�
TJPOT�GPS�GVUVSF�XPSL�
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� 5IF�14*.�QSPKFDU

5IF�NPUJWBUJPO�GPS�UIF�EFWFMPQNFOU�PG�*..P4�PSJHJOBUFE�GSPN�FYQFSJFODFT
XJUI�B�4%�NPEFMMJOH�QSPKFDU�XIJDI�XBT�DPOEVDUFE�JOTJEF�B�MBSHF�TPGUXBSF�EF�
WFMPQNFOU�EFQBSUNFOU�PG�UIF�4JFNFOT�1SJWBUF�/FUXPSLT�(SPVQ�	4JFNFOT�1/
�JO
UIF�ZFBST������BOE�������"T�B�SFTVMU�PG�UIJT�QJMPU�QSPKFDU�UIF�4%�NPEFM�14*.
	1SPKFDU�4*.VMBUPS
�FNFSHFE�<1GB��>��5IF�NBJO�PCKFDUJWF�PG�UIF�14*.�QSPKFDU
XBT�UP�FYQMPSF�UIF�QPUFOUJBMT�PG�UIF�4%�BQQSPBDI�JO�B�SFBM�TFUUJOH�BOE�BM�
UIPVHI�UIF�14*.�NPEFM�XBT�POMZ�B�QSPUPUZQF�XIJDI�IBT�OPU�CFFO�VTFE�JO�QSP�
EVDUJWF�XPSL�PO�B�SFHVMBS�CBTF�JU�XBT�B�WFSZ�VTFGVM�FYQFSJFODF�XIJDI�HFOFS�
BUFE�NBOZ�OFX�JOTJHIUT�FTQFDJBMMZ�BCPVU�NFUIPEPMPHJDBM�BOE�PSHBOJTBUJPOBM
BTQFDUT�PG�4%�NPEFMMJOH�JO�TPGUXBSF�JOEVTUSZ�

*O�UIF�GPMMPXJOH�TVC�TFDUJPOT�UIF�14*.�QSPKFDU�HPBMT�PG�UIF�JOUFOEFE�NPEFM�VT�
FST�UIF�14*.�NPEFM�TUSVDUVSF�FYBNQMF�14*.�BQQMJDBUJPOT�BOE�MFTTPOT�MFBSOU
GSPN�UIF�14*.�QSPKFDU�BSF�TVNNBSJTFE��"�NPSF�EFUBJMFE�EFTDSJQUJPO�PG�UIF
14*.�QSPKFDU�BOE�QPUFOUJBM�BQQMJDBUJPOT�DBO�CF�GPVOE�JO�<1G,��><1GB��>�

��� 1SPKFDU�HPBMT

5IF�QSPKFDU�HPBMT�PG�UIF�QPUFOUJBM�14*.�NPEFM�VTFST�DBO�CF�TFQBSBUFE�JOUP
TIPSU�UFSN�BOE�MPOH�UFSN�HPBMT��5IF�NBKPS�TIPSU�UFSN�HPBMT�XFSF�SFMBUFE�UP�UIF
QMBOOJOH�BOE�DPOUSPM�PG�TPGUXBSF�EFWFMPQNFOU�QSPKFDUT��*O�UIF�MPOH�SVO�JU�XBT
IPQFE�UP�CF�BCMF�UP�VTF�14*.�BT�B�TVQQPSU�UPPM�GPS�DPOUJOVPVT�QSPDFTT�JN�
QSPWFNFOU�

3FMBUFE�UP�QSPKFDU�QMBOOJOH�BOE�DPOUSPM�UIF�GPMMPXJOH�BTQFDUT�XFSF�JO�UIF�GPDVT
PG�JOUFSFTU�

• %FGFDU�HFOFSBUJPO�EFUFDUJPO�BOE�QSPQBHBUJPO�BMPOH�EFWFMPQNFOU�QIBTFT

• 5SBEF�PGG�CFUXFFO�QSPKFDU�EVSBUJPO�QSPEVDU�RVBMJUZ�BOE�NBOQPXFS�	FG�
GPSU


• &GGFDUT�PG�VOFYQFDUFE�DIBOHF�SFRVFTUT

• *OUFSEFQFOEFODF�CFUXFFO�TPGUXBSF�GFBUVSFT

• *OUFSEFQFOEFODF�CFUXFFO�DPODVSSFOU�QSPKFDUT�
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��� 14*.�NPEFM�TUSVDUVSF

5IF�GJSTU�WFSTJPO�PG�UIF�4%�NPEFM�14*.�DPWFSFE�UIF�TPGUXBSF�EFWFMPQNFOU
QIBTFT�IJHI�MFWFM�EFTJHO�	)-%
�MPX�MFWFM�EFTJHO�	--%
�JNQMFNFOUBUJPO�	*.1

BOE�EFWFMPQFS�UFTU�	5&45
��*O�B�MBUFS�WFSTJPO�UIF�UFTU�QIBTF�XBT�EJWJEFE�JOUP
UXP�TVC�QIBTFT�OBNFMZ�DPNQPOFOU�UFTU�	$P5
�XIJDI�JT�DPOEVDUFE�CZ�UIF�EF�
WFMPQNFOU�UFBN�BOE�TZTUFN�UFTU�	4Z5
�XIJDI�JT�DPOEVDUFE�CZ�B�TFQBSBUF�UFTU
UFBN��5P�JODSFBTF�UIF�SFBEBCJMJUZ�PG�UIF�PWFSBMM�NPEFM�FBDI�EFWFMPQNFOU�QIBTF
XBT�JNQMFNFOUFE�BT�B�TFQBSBUF�NPEVMF�	PS�WJFX
��0G�DPVSTF�BMM�NPEVMFT�BSF
NVUVBMMZ�JOUFSSFMBUFE�SFGMFDUJOH�DSJUJDBM�BTQFDUT�PG�UIF�JOUFSEFQFOEFODZ�CF�
UXFFO�EFWFMPQNFOU�QIBTFT�

"T�BO�JNQPSUBOU�JOQVU�UP�UIF�EFWFMPQNFOU�PG�UIF�4%�NPEFM�B�XJEF�SBOHF�PG
TUSVDUVSBM�BOE�RVBOUJUBUJWF�JOGPSNBUJPO�BCPVU�UIF�BDUVBM�EFWFMPQNFOU�QSPDFTT
XBT�VTFE��5IF�QSPDFTT�JOGPSNBUJPO�HBUIFSFE�GSPN�NBOBHFST�BOE�FYQFSJFODFE
EFWFMPQFST�GPSNFE�UIF�CBTJT�PG�UIF�DBVTBM�TUSVDUVSF�PG�UIF�NPEFM��4JODF�14*.�JT
TVQQPTFE�UP�TFSWF�NBJOMZ�GPS�QSPKFDU�QMBOOJOH�BOE�DPOUSPM�BEEJUJPOBM�QSPKFDU
EBUB�NVTU�CF�GFE�JOUP�UIF�NPEFM�CFGPSF�B�TJNVMBUJPO�DBO�CF�TUBSUFE��5IF�QSPK�
FDU�QFSGPSNBODF�JT�UIFO�SFGMFDUFE�CZ�UIF�TJNVMBUJPO�PVUQVU�EBUB��"�SPVHI�JEFB
PG�UIF�NPEFM�TUSVDUVSF�GPS�QIBTF�)-%�QSPWJEFT�'JHVSF���
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*O�UIF�14*.�NPEFM�UIF�HFOFSJD�QSPDFTT�CFIBWJPVS�JT�HFOFSBUFE�FOEPHFOPVTMZ
CZ�UIF�DBVTF�FGGFDU�TUSVDUVSF�PG�UIF�NPEFM�J�F��XJUIPVU�BOZ�BEEJUJPOBM�JOGPSNB�
UJPO�XIJDI�JT�OPU�BMSFBEZ�JODMVEFE�JO�UIF�NPEFM�TUSVDUVSF��5IF�QSPKFDU�NBQQJOH
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JT�EPOF�UISPVHI�BEEJUJPOBM�NPEFM�WBSJBCMFT�SFQSFTFOUJOH�UIF�QSPKFDU�TQFDJGJD�JO�
GPSNBUJPO��5IFTF�QSPKFDU�WBSJBCMFT�BSF�FYPHFOPVT�J�F��BMUIPVHI�UIFZ�IBWF�BO
JNQBDU�PO�UIF�QSPKFDU�TQFDJGJD�QSPDFTT�EZOBNJDT�UIFZ�BSF�JNNVOF�BHBJOTU
GFFECBDL�FGGFDUT��%VSJOH�B�TJNVMBUJPO�BOE�XJUIJO�DFSUBJO�MJNJUT�UIF�QSPKFDU
WBSJBCMFT�DBO�CF�NBOJQVMBUFE�CZ�QSPKFDU�NBOBHFNFOU�UP�JOGMVFODF�UIF�QSPKFDU
QFSGPSNBODF��4JODF�UIF�QSPKFDU�NBOBHFNFOU�GVODUJPO�JT�OPU�QBSU�PG�UIF�DBVTBM
TUSVDUVSF�PG�UIF�4%�NPEFM�BMM�QSPKFDU�NBOBHFNFOU�EFDJTJPOT�NVTU�BT�XFMM�CF
JOUFSQSFUFE�BT�FYPHFOPVT�JOGMVFODFT�PO�UIF�HFOFSJD�QSPDFTT�CFIBWJPVS�
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'PS�FBDI�PG�UIF�TPGUXBSF�EFWFMPQNFOU�QIBTFT�B�DBVTBM�EJBHSBN�DPOUBJOJOH�UIF
RVBMJUBUJWF�DBVTF�FGGFDU�SFMBUJPOTIJQT�BOE�B�NPSF�GPSNBM�GMPX�HSBQI�DPOUBJOJOH
UIF�NBUIFNBUJDBM�FRVBUJPOT�PG�UIF�TJNVMBUJPO�NPEFM�XFSF�TFU�VQ��'JHVSF��
TLFUDIFT�UIF�DBVTBM�EJBHSBN�PG�QIBTF�)-%�TIPXJOH�B
�UIF�DPSF�QSPDFTT�XJUI
UIF�NBKPS�TUBUF�WBSJBCMFT�	TVSSPVOEFE�CZ�CPYFT
�BOE�C
�UIF�OFUXPSL�PG�JOGMV�
FODJOH�GBDUPST�

B
 $PSF�QSPDFTT��5IF�TFU�PG�DVTUPNFS�SFRVJSFNFOUT�EFGJOFT�UIF�BNPVOU�PG
XPSL�UP�EP�	TUBUF�WBSJBCMF��8PSL�UP�EP
��5IF�EFTJHO�BDUJWJUZ�QSPEVDFT�B�TFU
PG�EFTJHO�EPDVNFOUT�	TUBUF�WBSJBCMF��8PSL�BDDPNQMJTIFE
��#FGPSF�UIF�EF�
TJHO�EPDVNFOUT�DBO�CF�SFMFBTFE�UP�UIF�TVCTFRVFOU�QIBTF�	--%
�UIFZ�BSF
TVCKFDU�UP�JOTQFDUJPOT�	TUBUF�WBSJBCMF��*OTQFDUJPOT�QFSGPSNFE
��*G�EFGFDUT�BSF
EFUFDUFE�EVSJOH�BO�JOTQFDUJPO�	TUBUF�WBSJBCMF��&SSPST�EFUFDUFE
�UIF�EFTJHO
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EPDVNFOU�IBT�UP�CF���BU�MFBTU�QBSUJBMMZ���SFXPSLFE�BOE�HPFT�CBDL�UP�UIF
	WJSUVBM
�BNPVOU�PG�XPSL�UP�EP�	TUBUF�WBSJBCMF��8PSL�UP�EP
�

C
 5IF�MBSHF�TFU�PG�GBDUPST�JOGMVFODJOH�UIF�DPSF�QSPDFTT�DBO�CF�TVCEJWJEFE�JOUP
UXP�HSPVQT��FYPHFOPVT�BOE�FOEPHFOPVT�GBDUPST��&YPHFOPVT�GBDUPST�UIBU
DBO�CF�DPOUSPMMFE�CZ�QSPKFDU�NBOBHFNFOU�JODMVEF�BNPOH�PUIFST
8PSLGPSDF�1SPKFDUT�QFS�%FTJHOFS�5JNF�MFGU�FUD��&OEPHFOPVT�GBDUPST�BSF�BO
JOUFHSBM�QBSU�PG�UIF�NPEFMMFE�TPGUXBSF�EFWFMPQNFOU�TZTUFN�	EFUFSNJOFE�CZ
UIF�OVNCFS�FYQFSJFODF�BOE�TLJMMT�PG�UIF�EFWFMPQNFOU�UFBN�NFNCFST�BT
XFMM�BT�UPPMT�NFUIPET�HVJEFMJOFT�QIZTJDBM�FRVJQNFOU�FUD�
��5IFZ�DBOOPU
EJSFDUMZ�CF�NBOJQVMBUFE�CZ�QSPKFDU�NBOBHFNFOU��&YBNQMFT�PG�FOEPHFOPVT
GBDUPST�JODMVEF�-FBSOJOH�5JNF�QSFTTVSF�'BUJHVF�&SSPST�HFOFSBUFE�FUD�

��� 14*.�GVODUJPOBMJUZ

#BTJDBMMZ�UIF�14*.�TJNVMBUJPO�TZTUFN�QSPWJEFT�UXP�GVODUJPOT�

• 3VOOJOH�B�TJNVMBUJPO�

• "OBMZTJT�PG�TJNVMBUJPO�SFTVMUT�

"�TJNVMBUJPO�DBO�CF�SVO�JO�JOUFSBDUJWF�PS�CBUDI�NPEF��*O�JOUFSBDUJWF�NPEF�UIF
NPEFM�VTFS�DBO�TUPQ�UIF�TJNVMBUJPO�BGUFS�FBDI�JOEJWJEVBM�TJNVMBUJPO�TUFQ�BOE
DIBOHF�B�QSF�EFGJOFE�TFU�PG�QBSBNFUFST�	FYPHFOPVT�NPEFM�WBSJBCMFT
�

����� 3VOOJOH�B�TJNVMBUJPO

#FGPSF�B�TJNVMBUJPO�SVO�DBO�CF�TUBSUFE�BO�PVUQVU�GJMF�NVTU�CF�EFGJOFE�JO�XIJDI
BMM�TVCTFRVFOUMZ�HFOFSBUFE�TJNVMBUJPO�SFTVMUT�BSF�TUPSFE�GPS�QPUFOUJBM�GVUVSF
BOBMZTJT�

5P�TVQQPSU�SVOOJOH�B�TJNVMBUJPO�14*.�QSPWJEFT�B�TQFDJGJDBMMZ�UBJMPSFE�VTFS�JOUFS�
GBDF�UIF�TP�DBMMFE�TJNVMBUJPO�DPDLQJU�	'JHVSF��
��5IF�TJNVMBUJPO�DPDLQJU�DPOTJTUT
PG�UISFF�TFDUPST�GPS�JOQVU�QBSBNFUFST�	WBSJBCMF�QSPKFDU�QBSBNFUFST
�TJNVMBUJPO
DPOUSPM�QBSBNFUFST�BOE�PVUQVU�QBSBNFUFST�

"�� 7BSJBCMF�QSPKFDU�QBSBNFUFST�JODMVEF�

− 1MBOOFE�XPSL�QSPEVDU�TJ[F�	GPS�FBDI�QIBTF�TFQBSBUFMZ
�F�H��OVNCFS�PG
EPDVNFOU�QBHFT�OVNCFS�PG�MJOFT�PG�DPEF�OVNCFS�PG�UFTU�DBTFT�FUD�

− 1MBOOFE�QSPKFDU�EVSBUJPO�	XJUI�NJMFTUPOFT




$PQZSJHIU���'SBVOIPGFS�*&4&�BOE�4JFNFOT�"(������

− /VNCFS�PG�DPODVSSFOU�QSPKFDUT�UP�XIJDI�B�UFBN�NFNCFS�JT�JOWPMWFE�	PO
BWFSBHF


− /VNCFS�PG�BWBJMBCMF�JOTQFDUJPO�SPPNT

− $IBOHF�SFRVFTU�	UJNF�BOE�TJ[F


− /VNCFS�PG�GFBUVSFT

− &TUJNBUFE�GFBUVSF�DPNQMFYJUZ

− /VNCFS�PG�UFTU�NBDIJOFT

− 8PSLGPSDF�	OVNCFS�PG�EFWFMPQFST�BOE�UFTUFST
�FUD�

#�� 4JNVMBUJPO�DPOUSPM�QBSBNFUFST�JODMVEF�

− 4FMFDUJPO�PG�CBUDI�NPEF�PS�JOUFSBDUJWF�NPEF

− 4JNVMBUJPO�TUFQ�TJ[F�	GPS�JOUFSBDUJWF�NPEF�POMZ


− 4XJUDI�UP�BOBMZTJT�PG�TJNVMBUJPO�SFTVMUT

− "CPSU�PG�TJNVMBUJPO�FUD�

$�� 0VUQVU�QBSBNFUFST�

− 5PUBM�QSPKFDU�EVSBUJPO�

− 'PS�TFMFDUFE�NPEFM�WBSJBCMFT�	F�H��XPSL�QSPEVDU�TJ[F�OVNCFS�PG�EFGFDUT
HFOFSBUFE�UJNF�QSFTTVSF�FUD�
�UIFSF�JT�B�TQFDJGJD�QSF�EFGJOFE�PVUQVU
HSBQI�GPS�FBDI�QSPKFDU�QIBTF��$POUSPM�CVUUPOT�BMMPX�UP�TXJUDI�CFUXFFO
EJGGFSFOU�QIBTFT�
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phase specific
graphical output

variable
project parameters

simulation control
parameters

'JHVSF��� 5IF�14*.�TJNVMBUJPO�DPDLQJU�

����� "OBMZTJT�PG�TJNVMBUJPO�SFTVMUT

"�EFUBJMFE�BOBMZTJT�PG�TJNVMBUJPO�SFTVMUT�JT�PGUFO�OFDFTTBSZ�UP�CFUUFS�VOEFSTUBOE
UIF�TQFDJGJD�CFIBWJPVS�PG�DFSUBJO�PVUQVU�QBSBNFUFST��&TQFDJBMMZ�XIFO�UIF�SF�
TVMUT�PG�B�TJNVMBUJPO�EP�OPU�DPJODJEF�XJUI�UIF�FYQFDUBUJPOT�PG�B�NPEFM�VTFS�JU�JT
IFMQGVM�UP�MFBSO�NPSF�BCPVU�UIF�DPNQMFY�JOUFSBDUJPOT�PG�UIF�DBVTF�FGGFDU�SFMB�
UJPOTIJQT�UIBU�GPSDFE�B�DFSUBJO�TJNVMBUJPO�PVUQVU�UP�CF�HFOFSBUFE�

'PS�UIF�BOBMZTJT�PG�TJNVMBUJPO�SFTVMUT�14*.�QSPWJEFT�TFWFSBM�BOBMZTJT�TDSFFOT�
'JHVSF���QSPWJEFT�BO�FYBNQMF�PG�TVDI�B�TDSFFO�TIPXJOH�UIF�TDSFFO�EFTDSJQUJPO
B�MJTU�PG�DIPJDFT�GPS�KVNQJOH�JOUP�B�EJGGFSFOU�BOBMZTJT�TDSFFO�B�HSBQI�XJUI�UIF
DBVTFT�USFF�PG�UIF�TFMFDUFE�NPEFM�WBSJBCMF�BOE�B�HSBQI�UIBU�EJTQMBZT�UIF�CF�
IBWJPVS�PG�UIF�TFMFDUFE�WBSJBCMF�
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description of the
analysis screen

graphical output of
the analysis variable

tree of causal
variables

menue of choices
branching into
other
analysis screens

'JHVSF��� "O�FYBNQMF�14*.�BOBMZTJT�TDSFFO�

*O�UPUBM�UIF�14*.�BOBMZTJT�TDSFFOT�QSPWJEF�UIF�GPMMPXJOH�GVODUJPOT�

• 4FMFDUJPO�PG�TJNVMBUJPO�SVOT�	PVUQVU�GJMFT
��*G�NPSF�UIBO�POF�TJNVMBUJPO�SVO�JT
TFMFDUFE�HSBQIJDBM�PVUQVU�EBUB�JT�EJTQMBZFE�JO�EJGGFSFOU�DPMPVST�GPS�CFUUFS
DPNQBSJTPO�PG�SFTVMUT�

• 4FMFDUJPO�PG�UIF�NPEFM�WBSJBCMF�UP�CF�BOBMZTFE�JO�EFUBJM��&BDI�JOEJWJEVBM�WBSJ�
BCMF�DPOUBJOFE�JO�UIF�NPEFM�DBO�CF�TFMFDUFE�XJUIPVU�BOZ�SFTUSJDUJPO�

• 3FQSFTFOUBUJPO�PG�UIF�CFIBWJPVS�PG�UIF�TFMFDUFE�WBSJBCMF�BT�B�HSBQI�PS�JO�B
UBCMF�	UJNF�TFSJFT�EBUB
�

• 3FQSFTFOUBUJPO�PG�TUSVDUVSBM�NPEFM�JOGPSNBUJPO�	DBVTFT�USFF�BOE�FGGFDUT�USFF
PG�UIF�TFMFDUFE�WBSJBCMF
�

• 3FQSFTFOUBUJPO�PG�UIF�CFIBWJPVS�PG�BMM�WBSJBCMFT�XJUI�EJSFDU�FGGFDU�PO�UIF
TFMFDUFE�WBSJBCMF�	TUSJQ�HSBQI�PS�UBCMF
�

• *EFOUJGJDBUJPO�PG�TUSVDUVSBM�EJGGFSFODF�CFUXFFO�TFMFDUFE�TJNVMBUJPO�SVOT�

��� 14*.�BQQMJDBUJPOT

5IF�QPUFOUJBM�BQQMJDBUJPOT�PG�14*.�XFSF�BMSFBEZ�NFOUJPOFE�JO�4VC�4FDUJPO����
OBNFMZ�QSPKFDU�QMBOOJOH�QSPKFDU�DPOUSPM�BOE�QSPDFTT�JNQSPWFNFOU��'PS�UIF
QVSQPTF�PG�JMMVTUSBUJPO�JO�UIF�GPMMPXJOH�TVC�TFDUJPOT�GPS�FBDI�PG�UIFTF�BQQMJDB�
UJPOT�B�GJDUJUJPVT�FYBNQMF�JT�TLFUDIFE�
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����� 1SPKFDU�QMBOOJOH

6OEFS�UIF�BTTVNQUJPO�UIBU�UIF�4%�NPEFM�DPOUBJOFE�JO�14*.�JT�B�WBMJE�QSFEJDUJWF
NPEFM�B�QSPKFDU�NBOBHFS�NJHIU�VTF�14*.�GPS�UIF�QVSQPTF�PG�QSPKFDU�QMBOOJOH
JO�UIF�GPMMPXJOH�XBZ��'PS�B�TFU�PG�HJWFO�QSPKFDU�QBSBNFUFST�	F�H��NBOQPXFS
FTUJNBUFE�QSPEVDU�TJ[F�OVNCFS�PG�GFBUVSFT�FTUJNBUFE�GFBUVSF�DPNQMFYJUZ�FUD�

TIF�IF�QSFEJDUT�UIF�EVSBUJPO�PG�UIF�JOEJWJEVBM�QSPKFDU�QIBTFT�BOE�UIF�PWFSBMM
QSPEVDU�RVBMJUZ�

High Level Design (BASE)

2,000 Page
4,000 Error
4,000 Error

200 inspection

1,000 Page
2,000 Error
2,000 Error

100 inspection

0 Page
0 Error
0 Error
0 inspection

0  20  40  60  80 100 120 140
Time

HLD Work Accomplished - (1) Page
HLD Errors Detected - (2) Error
HLD Errors Undetected - (3) Error
HLD Inspections - (4) inspection

Low Level Design (BASE)

4,000 Page
4,000 Error
4,000 Error

400 inspection

2,000 Page
2,000 Error
2,000 Error

200 inspection

0 Page
0 Error
0 Error
0 inspection

0  20  40  60  80 100 120 140
Time

LLD Work Accomplished - (1) Page
LLD Errors Detected - (2) Error
LLD Errors Undetected - (3) Error
LLD Inspections - (4) inspection

Implementation (BASE)

400 KLOC
2,000 Error
2,000 Error

800 inspection

200 KLOC
1,000 Error
1,000 Error

400 inspection

0 KLOC
0 Error
0 Error
0 inspection

0  20  40  60  80 100 120 140
Time

IMP Work Accomplished - (1) KLOC
IMP Errors Detected - (2) Error
IMP Errors Undetected IMP - (3) Error
IMP Inspections - (4) inspection

Component Test (BASE)

2,000 testcase
500 Error
500 Error

1,000 testcase
250 Error
250 Error

0 testcase
0 Error
0 Error

0  20  40  60  80 100 120 140
Time

TST Work Accomplished - (1) testcase
TST Errors Detected - (2) Error
IMP Errors Undetected TST - (3) Error

'JHVSF��� 14*.�TJNVMBUJPO�SFTVMU�GPS�QSPKFDU�QMBOOJOH�

'JHVSF���TIPXT�UIF�PVUQVU�PG�B�TJNVMBUJPO�SVO�HFOFSBUFE�GSPN�B�QSPKFDU�TQF�
DJGJD�TFU�PG�JOQVU�QBSBNFUFST��'PS�FBDI�PG�UIF�GPVS�QIBTFT�)-%�--%�*.1�BOE
5&45�XPSL�QSPEVDU�RVBMJUZ�	NPEFM�WBSJBCMF���%FGFDUT�VOEFUFDUFE�
�BOE�PUIFS
WBSJBCMFT�BSF�EJTQMBZFE�JO�JOEJWJEVBM�HSBQIT��5IF�QIBTF�EVSBUJPO�JT�IJHIMJHIUFE
XJUI�B�CMBDL�CBS�

����� 1SPKFDU�DPOUSPM

"�QPTTJCMF�BQQMJDBUJPO�PG�14*.�GPS�QSPKFDU�DPOUSPM�NJHIU�CF�UIF�GPMMPXJOH��"T�
TVNF�UIBU�EVSJOH�UIF�DPOEVDU�PG�B�QSPKFDU�BO�VOFYQFDUFE�DIBOHF�SFRVFTU�JO�
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DSFBTFT�UIF�BNPVOU�PG�XPSL�CZ�����	FYQSFTTFE�JO�UFSNT�PG�BEEJUJPOBM�EFTJHO
EPDVNFOUT
��)PX�TIPVME�UIF�QSPKFDU�NBOBHFS�SFBDU�UP�BWPJE�UJNF�PWFSSVO
BOE�PS�RVBMJUZ�MPTT �8JUIJO�B�DFSUBJO�MJNJU�TIF�IF�DBO�WBSZ�UXP�DPOUSPM�QBSBNF�
UFST��XPSLGPSDF�BOE�UIF�UJNF�QMBOOJOH�GPS�JOUFSNFEJBUF�QSPKFDU�NJMFTUPOFT�

600

300

0

0  14  28  42  56  70  84  98 112 126 140

Graph for “Defects undetected”

'JHVSF��� 14*.�TJNVMBUJPO�SFTVMU�GPS�QSPKFDU�DPOUSPM�

5IF�DVSWFT�JO�'JHVSF���TIPX�UIF�CFIBWJPVS�PG�UIF�QSPEVDU�RVBMJUZ�JOEJDBUPS
�%FGFDUT�VOEFUFDUFE��BT�XFMM�BT�UIF�PWFSBMM�QSPKFDU�EVSBUJPO�	QSPKFDU�TUPQT�BU
UIF�FOE�PG�UFTU�QIBTF
��5IF�TJNVMBUJPO�SVO�#"4&�JOEJDBUFT�UIF�CFIBWJPVS�XJUI�
PVU�PDDVSSFODF�PG�UIF�DIBOHF�SFRVFTU��5IF�TJNVMBUJPO�SVO�$3@#"4&�TIPXT
XIBU�XPVME�IBQQFO�JG�UIF�DIBOHF�SFRVFTU�PDDVST�BOE�UIF�QSPKFDU�NBOBHFS
EPFT�OPU�DIBOHF�BOZ�PG�UIF�QBSBNFUFST�TIF�IF�JT�DPOUSPMMJOH�	J�F��XPSLGPSDF
BOE�NJMFTUPOF�QMBOOJOH
��5IF�TJNVMBUJPO�SVOT�0��UP�0��TIPX�UIF�QSPKFDU�QFS�
GPSNBODF�JG�FJUIFS�PG�UIF�UXP�PS�CPUI�DPOUSPM�QBSBNFUFST�BSF�BMUFSFE��5IF�QSPK�
FDU�NBOBHFS�DBO�VTF�UIFTF�SFTVMUT�UP�GJOE�BO�PQUJNBM�QPMJDZ�

����� 1SPDFTT�JNQSPWFNFOU

14*.�DBO�BMTP�CF�VTFE�UP�FWBMVBUF�DBOEJEBUF�QSPDFTT�JNQSPWFNFOUT��-FU�T�BT�
TVNF�UIBU�BO�BOBMZTJT�PG�BWBJMBCMF�EBUB�BOE�EJTDVTTJPOT�XJUI�QSPKFDU�UFBN
NFNCFST�IBWF�VODPWFSFE�UIBU�GPSNBM�JOTQFDUJPOT�BSF�EPOF�TMPQQJMZ�JO�UIF�QSFT�
FODF�PG�IJHI�UJNF�QSFTTVSF�XJUI�UIF�DPOTFRVFODF�PG�QPPS�QSPEVDU�RVBMJUZ��*O
UIJT�TJUVBUJPO�QSPKFDU�NBOBHFNFOU�TVHHFTUT�UP�JNQMFNFOU�B�NFDIBOJTN�UIBU
FOGPSDFT�UIF�DPSSFDU�DPOEVDU�PG�GPSNBM�JOTQFDUJPOT�	F�H��CZ�JOTUBMMJOH�BO�BEF�
RVBUF�SFXBSE�NFDIBOJTN
��)PXFWFS�CFGPSF�UIF�JOUFOEFE�JNQSPWFNFOU�JT�JN�
QMFNFOUFE�NBOBHFNFOU�XPVME�MJLF�UP�UFTU�UIF�TVHHFTUFE�QSPDFTT�DIBOHF�



$PQZSJHIU���'SBVOIPGFS�*&4&�BOE�4JFNFOT�"(����� ��

Undetected errors per KLOC at end of system test with a planned project duration of
340 days (black vertical line):20

15

10

5

0
100 175 250 325 400

Time

Formal inspections in phases High Level Design, Low Level Design and 
Implementation are always carried out according to process handbook. (Process 2)

Because of high scedule pressure formal inspections are not carried out correctly in
phases High Level Design, Low Level Design and Implementation. (Process 1)

5,8 Errors/ KLOC

5,8 Errors/ KLOC

Ø end of system test only after 473 days

Ø end of system test after 400 days

9,2 Errors/ KLOC
Ø end of system test after 363 days

Process 1

Process 2

'JHVSF��� 14*.�TJNVMBUJPO�SFTVMU�GPS�QSPDFTT�JNQSPWFNFOU�

'JHVSF���TIPXT�TJNVMBUJPO�SFTVMUT�BDIJFWFE�XJUI�B�EJGGFSFOUMZ�DBMJCSBUFE�NPEFM
BT�JO�UIF�QSFWJPVT�TVC�TFDUJPOT��*U�DBO�DMFBSMZ�CF�PCTFSWFE�UIBU�UIF�QSPDFTT
DIBOHF�MFBET�UP�JNQSPWFE�QSPEVDU�RVBMJUZ�	QSPDFTT��
��0G�DPVSTF�UIFSF�JT�B
UJNF�EFMBZ�PG�BCPVU�����BT�DPNQBSFE�UP�UIF�PME�CFIBWJPVS�	QSPDFTT��
��)PX�
FWFS�UIF�QSPEVDU�RVBMJUZ�DBO�CF�JODSFBTFE�CZ�NPSF�UIBO������*G�QSPDFTT���IBE
UP�BDIJFWF�UIF�TBNF�QSPEVDU�RVBMJUZ�BT�QSPDFTT���B�UJNF�PWFSSVO�PG�BMNPTU
����XPVME�PDDVS�EVF�UP�FYUSFNFMZ�FYUFOEFE�UFTUJOH�

��� -FTTPOT�-FBSOU

5IF�TJNVMBUJPO�NPEFM�14*.�XBT�UIF�GJSTU�4%�BQQMJDBUJPO�XJUIJO�4JFNFOT�1/�
5IFSFGPSF�NBOZ�WBMVBCMF�MFTTPOT�DPVME�CF�MFBSOU��5ISFF�NBJO�DMVTUFST�PG�MFT�
TPOT�MFBSOU�DBO�CF�EJTUJOHVJTIFE�DPNQSJTJOH�PSHBOJTBUJPOBM�JTTVFT�UPPM�JTTVFT
BOE�NFUIPEPMPHJDBM�JTTVFT�

"�� 0SHBOJTBUJPOBM�JTTVFT�

− #FGPSF�UIF�NPEFMMJOH�BDUJWJUZ�TUBSUT�UIF�GVUVSF�NPEFM�VTFST�NVTU�CF�JEFO�
UJGJFE��0UIFSXJTF�UIFSF�JT�B�IJHI�SJTL�UIBU�UIF�NPEFM�XJMM�OPU�CF�VTFE�BG�
UFS�DPNQMFUJPO�

− 5IF�QVSQPTF�GPS�XIJDI�UIF�4%�NPEFM�XJMM�CF�VTFE�CZ�JUT�GVUVSF�VTFST
NVTU�CF�TUBUFE�QSFDJTFMZ��0UIFSXJTF�UIFSF�JT�B�IJHI�SJTL�UIBU�UIF�NPEFM
XJMM�CF�VTFE�GPS�UIF�XSPOH�QVSQPTF��"MTP�UIF�NPEFM�QVSQPTF�TIPVME�CF
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XFMM�GPDVTFE��0UIFSXJTF�UIFSF�JT�B�IJHI�SJTL�UIBU�UIF�NPEFM�CFDPNFT�UPP
DPNQMFY�UP�CF�VTFGVM�	J�F��NPEFM�WBMJEJUZ�JT�UISFBUFOFE�BOE�UIF�NPEFMMJOH
BDUJWJUZ�UBLFT�UPP�MPOH
�

− 5IF�GVUVSF�NPEFM�VTFST�TIPVME�QBSUJDJQBUF�JO�UIF�NPEFMMJOH�BDUJWJUZ��0UI�
FSXJTF�UIFSF�JT�B�SJTL�UIBU�UIF�GJOBM�NPEFM�XJMM�OPU�NFFU�UIFSF�OFFET�

− 1SPDFTT�FYQFSUT�BOE�FYQFSJFODFE�TPGUXBSF�EFWFMPQFST�TIPVME�CF�JOUFS�
WJFXFE�EVSJOH�UIF�NPEFMMJOH�BDUJWJUZ��0UIFSXJTF�UIFSF�JT�B�SJTL�UIBU�JN�
QPSUBOU�BTQFDUT�PG�UIF�NPEFMMFE�TZTUFN�BSF�JHOPSFE�PS�NJTVOEFSTUPPE
	UIJT�UISFBUFOT�NPEFM�WBMJEJUZ
�

− 5IF�NPEFMMJOH�QSPDFTT�TIPVME�QSPDFFE�JUFSBUJWFMZ�BOE�B�GJSTU�FYFDVUBCMF
NPEFM�TIPVME�CF�BU�IBOE�TPPO��0UIFSXJTF�UIFSF�JT�B�SJTL�UIBU�GVUVSF
NPEFM�VTFST�MPPTF�JOUFSFTU�

− 5IF�GVUVSF�NBJOUFOBODF�PG�UIF�NPEFM�TIPVME�CF�QMBOOFE��0UIFSXJTF
UIFSF�JT�B�SJTL�UIBU�UIF�NPEFM�XJMM�TPPO�CFDPNF�VTFMFTT�GPS�UIF�NPEFM�VT�
FST�

#�� 5PPM�JTTVFT�

− 5IF�14*.�NPEFM�XBT�EFWFMPQFE�XJUI�UIF�IFMQ�PG�UIF�4%�UPPM�7FOTJN
<7FO��>��5IF�UPPM�XBT�FBTZ�UP�VTF�BOE�OP�NBKPS�OFHBUJWF�FYQFSJFODFT
XFSF�NBEF��&TQFDJBMMZ�UIF�BWBJMBCJMJUZ�PG�B�QPXFSGVM�TFU�PG�BOBMZTJT�UPPMT
	EJGGFSFOU�UZQFT�PG�HSBQIT�TUSJQ�HSBQIT�DBVTFT�USFFT�UBCMFT�FUD�
�XBT
WFSZ�NVDI�BQQSFDJBUFE��0OF�ESBXCBDL�PG�7FOTJN�XPSUI�NFOUJPOJOH�JT
UIF�TVQQPSU�GPS�VTFS�JOUFSGBDF�CVJMEJOH��*U�JT�VODPNGPSUBCMF�BOE�TIPVME�CF
JNQSPWFE�

$�� .FUIPEPMPHJDBM�JTTVFT�

− 5IF�4%�NPEFMMJOH�BDUJWJUZ�NVTU�CF�HPBM�ESJWFO�	J�F��UPQ�EPXO
��0UIFSXJTF
UIFSF�JT�B�SJTL�UP�MPPTF�GPDVT�SFTVMUJOH�JO�B�XBTUF�PG�FGGPSU�BOE�UJNF�

− 5IFSF�JT�B�OFFE�GPS�B�EFUBJMFE�QSPDFTT�EFTDSJQUJPO�GPS�UIF�QMBOOJOH�BOE
FYFDVUJPO�PG�UIF�4%�NPEFMMJOH�BDUJWJUZ�

− 5IFSF�JT�B�OFFE�GPS�HVJEFMJOFT�UIBU�IFMQ�UP�B
�JEFOUJGZ�FYJTUJOH�BOE�C
�HFO�
FSBUF�OFX�JOGPSNBUJPO�XIJDI�DBO�CF�VTFE�GPS�4%�NPEFM�CVJMEJOH�

5IF�*..P4�BQQSPBDI�XIJDI�XJMM�CF�EFTDSJCFE�JO�NPSF�EFUBJM�JO�UIF�SFNBJOEFS
PG�UIJT�QBQFS�DPODFOUSBUFT�NBJOMZ�PO�UIF�MBTU�PG�UIF�UISFF�JTTVFT�NFOUJPOFE�JO
DMVTUFS�$�
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� 0VUMJOF�PG�*..P4

*..P4�JT�BO�BQQSPBDI�UIBU�IFMQT�UP�JNQSPWF�UIF�CVJMEJOH�PG�4%�NPEFMT�EFBMJOH
XJUI�QSPCMFNT�JO�TPGUXBSF�EFWFMPQNFOU�CZ�EFGJOJOH�BOE�FYQMPJUJOH�MJOLT�UP
XFMM�EFGJOFE�BOE�DPNNPOMZ�VTFE�FYJTUJOH�NPEFMMJOH�NFUIPET�XIJDI�HFOFSBUF
TUBUJD�NPEFMT�

1SPNJTJOH�DBOEJEBUFT�GPS�UIJT�LJOE�PG�DPNQMFNFOUBSZ�NPEFMMJOH�BDUJWJUJFT�BSF�B

TPGUXBSF�1SPDFTT�.PEFMMJOH�	1.
�BOE�C
�NFBTVSFNFOU�CBTFE�RVBOUJUBUJWF
NPEFMMJOH��5IFTF�NFUIPET�DBO�CF�VTFE�UP�QSPWJEF�UXP�UZQFT�PG�JOGPSNBUJPO�

• 2VBMJUBUJWF�JOGPSNBUJPO�EFTDSJCJOH�UIF�TPGUXBSF�EFWFMPQNFOU�QSPDFTT�BT�B
XIPMF�	J�F��UIF�QSPEVDU�GMPX
�BT�XFMM�BT�UIF�JOEJWJEVBM�QSPEVDUT�QSPDFTT
TUFQT�SFTPVSDFT�VTFE�FUD�

• 2VBOUJUBUJWF�JOGPSNBUJPO�DIBSBDUFSJTJOH�BUUSJCVUFT�PG�SFBM�XPSME�FOUJUJFT�BOE
UIFJS�SFMBUJPOTIJQT�

"T�B�SFTVMU�PG�B�TPGUXBSF�1.�BDUJWJUZ�<$,0��>�RVBMJUBUJWF�JOGPSNBUJPO�BCPVU
TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�JT�FMJDJUFE�BOE�SFQSFTFOUFE�JO�B�%FTDSJQUJWF
1SPDFTT�.PEFM�	%1.
��"�%1.�DBQUVSFT�B�MPU�PG�SFMFWBOU�JOGPSNBUJPO�BCPVU
XIBU�BDUVBMMZ�IBQQFOT�EVSJOH�TPGUXBSF�EFWFMPQNFOU�<#)7��>��5IFSFGPSF�JU�DBO
IFMQ�UP�JEFOUJGZ�UIPTF�PG�UIF�TUBUF�WBSJBCMFT�JO�UIF�4%�NPEFM�UIBU�SFQSFTFOU
QIZTJDBM�SFBM�XPSME�FOUJUJFT�JO�UIF�TPGUXBSF�PSHBOJTBUJPO�

7BMVBCMF�RVBOUJUBUJWF�JOGPSNBUJPO�DBO�CF�QSPWJEFE�CZ�2VBOUJUBUJWF�.PEFMT
	2.T
�XIJDI�BSF�EFSJWFE�WJB�TUBUJTUJDBM�BOBMZTJT�GSPN�FNQJSJDBM�EBUB��"DDPSEJOH
UP�<#%3��>�UIFSF�BSF�UISFF�UZQFT�PG�2.T��EFTDSJQUJWF�2.T�	%2.T
�QSFEJDUJWF
2.T�	12.T
�BOE�FWBMVBUJWF�2.T�	&2.T
��5P�NBLF�TVSF�UIBU�UIF�2.�CVJMEJOH
JT�CBTFE�PO�TPMJE�HSPVOET�B�TZTUFNBUJD�	J�F��HPBM�PSJFOUFE
�NFBTVSFNFOU�QSP�
HSBNNF�NVTU�CF�BQQMJFE��5IFSFGPSF�JO�UIF�DPOUFYU�PG�*..P4�JU�JT�BTTVNFE
UIBU�NFBTVSFNFOU�JT�DPOEVDUFE�BDDPSEJOH�UP�UIF�XJEFMZ�VTFE�(PBM�2VFTUJPO�
.FUSJD�QBSBEJHN�<#$3��>�GPMMPXJOH�B�NFBTVSFNFOU�QSPDFTT�BT�EFTDSJCFE�JO
<()8��>��.PSF�JOGPSNBUJPO�PO�UIF�SFMBUJPOTIJQ�CFUXFFO�2.�UZQFT�BOE�NFBT�
VSFNFOU�HPBMT�JT�QSFTFOUFE�JO�<#%3��>��"�SFDFOU�QSBDUJDBM�FYQFSJFODF�PG�NPEFM
CVJMEJOH�CBTFE�PO�NFBTVSFNFOU�EBUB�DBO�CF�GPVOE�JO�<-40���>�
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System Dynamics
(SD)

Goal-Oriented
Measurement

(GQM)

Process Modelling
(PM)

SD model

QM DPM

'JHVSF��� *..P4�PWFSWJFX�

'JHVSF���HJWFT�BO�PWFSWJFX�PG�*..P4�JOEJDBUJOH�UIF�SFMBUJPOTIJQT�CFUXFFO�UIF
UISFF�DPNQMFNFOUBSZ�NPEFMMJOH�BQQSPBDIFT�4%�(2.�BOE�1.�BOE�UIFJS�NBJO
QSPEVDUT�4%�NPEFM�2.�BOE�%1.��&BDI�PG�UIF�UISFF�CMPDLT�JO�'JHVSF���XJMM�CF
EFOPUFE�BT�UIF�*..P4�DPNQPOFOUT�JO�UIF�SFNBJOEFS�PG�UIJT�QBQFS�

� 1SPEVDUT�PG�*..P4�DPNQPOFOUT

"T�B�QSFQBSBUJPO�GPS�B�NPSF�EFUBJMFE�EFTDSJQUJPO�PG�*..P4�XIJDI�IBT�UP�EFBM
XJUI�B�EFUBJMFE�BOBMZTJT�PG�UIF��SFMBUJPOTIJQT�CFUXFFO�JOEJWJEVBM�*..P4�DPN�
QPOFOUT�JO�UIJT�TFDUJPO�UIF�NPTU�JNQPSUBOU�QSPEVDUT�PG�4%�NPEFMMJOH�BOE
(2.�BT�XFMM�BT�UIF�NBJO�DPODFQUT�DPOUBJOFE�JO�B�%1.�BSF�CSJFGMZ�JOUSPEVDFE�

��� 4%�NPEFMMJOH�XPSL�QSPEVDUT

3FMFWBOU�XPSL�QSPEVDUT�PG�4%�NPEFMMJOH�BOE�TJNVMBUJPO�BSF�<3BO��><3J1��>�
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• .PEFMMJOH�HPBM��MFBSO�QMBO�DPOUSPM�JNQSPWF�

• 3FGFSFODF�NPEF��5IF�SFGFSFODF�NPEF�EFTDSJCFT�UIF�UZQJDBM�PS�FYQFDUFE�CF�
IBWJPVS�PG�BO�FOUJUZ�	TUBUF�WBSJBCMF
�XIJDI�JT�JO�UIF�DFOUSF�PG�JOUFSFTU��*U�JT�UIF
TUBSUJOH�QPJOU�PG�BOZ�4%�NPEFMMJOH�BDUJWJUZ�BOE�TFSWFT�GPS�EFGJOJOH�NPEFM
CPVOEBSJFT�GPS�HFOFSBUJOH�IZQPUIFTFT�BCPVU�DBVTF�FGGFDU�SFMBUJPOTIJQT�BOE
GPS�NPEFM�WBMJEBUJPO�

• #BTF�NFDIBOJTNT�BOE�DBVTBM�EJBHSBN�	KPJOU�TFU�PG�DBVTBM�SFMBUJPOTIJQT
�

• 'MPX�HSBQI�BOE�BTTPDJBUFE�NBUIFNBUJDBM�NPEFM�FRVBUJPOT�	JOJUJBM�FYFDVUBCMF
TJNVMBUJPO�NPEFM
�

• 4JNVMBUJPO�SFTVMUT�	F�H��GPS�UFTU�QVSQPTFT
�

3FMFWBOU�FOE�QSPEVDUT�PG�4%�NPEFMMJOH�BOE�TJNVMBUJPO�BSF�

• 'JOBM�FYFDVUBCMF�TJNVMBUJPO�NPEFM�	XJUI�BEFRVBUF�VTFS�JOUFSGBDF
�

• "OBMZTFE�BOE�JOUFSQSFUFE�TJNVMBUJPO�SFTVMUT�UIBU�IFMQ�UP�TPMWF�UIF�QSPCMFN
EFGJOFE�JO�UIF�NPEFMMJOH�HPBM�

��� (2.�XPSL�QSPEVDUT�BOE�2.�UZQFT

3FMFWBOU�XPSL�QSPEVDUT�PG�(2.�QMBOOJOH�BOE�NFBTVSFNFOU�FYFDVUJPO�BSF
<()8��>�

• .FBTVSFNFOU�HPBM�TQFDJGZJOH�PCKFDU�RVBMJUZ�GPDVT�QVSQPTF�WJFXQPJOU�BOE
DPOUFYU�PG�UIF�NFBTVSFNFOU�QSPHSBNNF�

• (2.�QMBO�	EFGJOJUJPO�PG�HPBM�SFMBUFE�RVFTUJPOT�BOE�NFUSJDT
�

• .FBTVSFNFOU�QMBO�

• .FBTVSFNFOU�EBUB�

&OE�QSPEVDUT�PG�B�(2.�QSPHSBNNF�BSF�BOBMZTFE�BOE�JOUFSQSFUFE�2.T�OBNFMZ
<#%3��>�

• %2.T�J�F��NPEFMT�UIBU�EFTDSJCF�BUUSJCVUFT�PG�DFSUBJO�SFBM�XPSME�PCKFDUT
RVBOUJUBUJWFMZ

• 12.T�J�F��NPEFMT�UIBU�EFTDSJCF�UIF�SFMBUJPOTIJQT�CFUXFFO�DFSUBJO�SFBM�XPSME
PCKFDUT�BOE�JNQBDUJOH�GBDUPST�RVBOUJUBUJWFMZ�PS

• &2.T�J�F��NPEFMT�UIBU�TVQQPSUT�EFDJTJPO�NBLJOH�
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��� *OGPSNBUJPO�DPOUBJOFE�JO�B�%1.

"�%1.�DBQUVSFT�UIF�DVSSFOU�TPGUXBSF�EFWFMPQNFOU�QSBDUJDFT�BOE�PSHBOJTB�
UJPOBM�JTTVFT�PG�B�TPGUXBSF�QSPEVDJOH�VOJU��5IF�DPOUFOU�PG�B�%1.�JT�NBJOMZ
CBTFE�PO�LOPXMFEHF�FMJDJUBUJPO�GSPN�QSPDFTT�FYQFSUT�BOE�TPGUXBSF�EFWFMPQ�
NFOU�QSBDUJUJPOFST�J�F��BDUVBM�QSPDFTTFT�BOE�OPU�PGGJDJBM�QSPDFTTFT�BSF�SFQSF�
TFOUFE�<#'-���>��5IF�SFMFWBOU�SFBM�XPSME�BTQFDUT�BSF�SFQSFTFOUFE�CZ�FOUJUJFT
BOE�SFMBUJPOTIJQT�CFUXFFO�UIFTF�FOUJUJFT�	F�H��JOQVU�PVUQVU�SFMBUJPOT�TF�
RVFODFT�PG�BDUJWJUJFT�SFQPSUJOH�DIBOOFMT�CFUXFFO�SPMFT�SPMF�BTTJHONFOUT�UP�BD�
UJWJUJFT�FUD�
��&OUJUJFT�BSF�GPSNBMJTFE�JO�BO�PQFSBUJPOBM�XBZ�UISPVHI�BUUSJCVUFT
XIJDI�DIBSBDUFSJTF�UIF�FOUJUJFT��&YBNQMFT�PG�BUUSJCVUFT�BSF�TJ[F�DPNQMFYJUZ
TUBUVT�UJNF�FGGPSU�FUD�

%JGGFSFOU�BQQSPBDIFT�GPS�EFTDSJQUJWF�QSPDFTT�NPEFMMJOH�DBO�CF�BQQMJFE��)FSF
OP�SFDPNNFOEBUJPO�PG�B�TQFDJGJD�NFUIPE�XJMM�CF�HJWFO�POMZ�B�TFU�PG�UIF�NPTU
JNQPSUBOU�UZQFT�PG�FOUJUJFT�UIBU�UZQJDBMMZ�BSF�DPOUBJOFE�JO�B�%1.�BSF�MJTUFE
CBTFE�PO�UIF�DPODFQUVBM�GSBNFXPSL�TVHHFTUFE�JO�<"S,��>�

• "SUFGBDUT�DPOTVNFE�BOE�QSPEVDFE�

• "DUJWJUJFT�DBSSJFE�PVU�

• "HFOUT�	XJUI�SPMFT
�JOWPMWFE�

• 5PPMT�VTFE�

• 5FDIOPMPHJFT�UFDIOJRVFT�BOE�NFUIPET�VTFE�

• 3FMBUJPOTIJQT�CFUXFFO�BDUJWJUJFT�BOE�BSUFGBDUT�	J�F��GMPX�PG�BSUFGBDUT
�

• "TTJHONFOU�PG�SPMFT�UP�BDUJWJUJFT�

• 6TBHF�PG�UPPMT�JO�BDUJWJUJFT�

• "QQMJDBUJPO�PG�UFDIOPMPHJFT�UFDIOJRVFT�NFUIPET�JO�BDUJWJUJFT�

• 3FMBUJPOTIJQT�CFUXFFO�QSPEVDUT�	J�F��QSPEVDU�IJFSBSDIJFT
�

• 3FMBUJPOTIJQT�CFUXFFO�SPMFT�	J�F��DPNNVOJDBUJPO�OFUXPSL
�

• FUD�

"�DPNQSFIFOTJWF�GPSNBM�TDIFNB�GPS�QSPDFTT�NPEFMT�UIBU�TVQQPSUT�JOUFHSBUJPO
XJUI�NFBTVSFNFOU�DBO�CF�GPVOE�JO�<#F8��>�

'JHVSF���QSFTFOUT�BO�PWFSWJFX�PG�UIF�CBTJD�DPNQPOFOUT�UZQJDBMMZ�DPOUBJOFE�JO�B
%1.��6TJOH�UIF�PCKFDU�PSJFOUFE�OPUBUJPO�PG�6.-�	6OJGJFE�.PEFMMJOH�-BOHVBHF
<6.-��>
�JU�TIPXT�JO�UIF�VQQFS�QBSU�DMBTTFT�UIBU�DBO�CF�VTFE�UP�NPEFM�UIF�DPSF
QSPDFTT�JOGPSNBUJPO�	J�F��BDUJWJUJFT�BSUFGBDUT�BOE�BHFOUT
�BT�XFMM�BT�UIFJS�NBKPS
BTTPDJBUJPOT��5IF�QSPEVDU�GMPX�DPOTJTUT�PG�BDUJWJUJFT�UIBU�QSPEVDF�BSUFGBDUT�BOE
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VTF�SFTPVSDFT�MJLF�UPPMT�SPPNT�QIZTJDBM�FRVJQNFOU�BSUFGBDUT�FUD��5IF�MPXFS
QBSU�TIPXT�IPX�BHFOUT�BSF�MJOLFE�UP�BDUJWJUJFT�BT�XFMM�BT�DMBTTFT�UIBU�DBO�CF
VTFE�UP�NPEFM�UIF�PSHBOJTBUJPOBM�TUSVDUVSF��&BDI�FOUJUZ�DBO�IBWF�B�MJTU�PG�DIBS�
BDUFSJTJOH�BOE�QPUFOUJBMMZ�NFBTVSBCMF�BUUSJCVUFT�MJLF�TUBUVT�TJ[F�EVSBUJPO�FUD�

'JHVSF��� .BJO�%1.�DPNQPOFOUT�<#F8��>�
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� 3FMBUJPOTIJQT�BNPOH�*..P4�DPNQPOFOUT

8JUI�UIF�JOGPSNBUJPO�QSPWJEFE�JO�UIF�QSFWJPVT�TFDUJPO�B�EFUBJMFE�EFTDSJQUJPO�PG
*..P4�DBO�CF�QSPWJEFE�JO�UIJT�TFDUJPO��'JSTU�B�DPNQMFUF�PWFSWJFX�PG�UIF�XIPMF
TFU�PG�QPTTJCMF�JOUFSEFQFOEFODJFT�CFUXFFO�UIF�UISFF�*..P4�DPNQPOFOUT�JT�JM�
MVTUSBUFE�UIFO�B�NPSF�EFUBJMFE�JOTJHIU�JOUP�UIF�SFMBUJPOTIJQT�CFUXFFO�JOEJWJEVBM
QSPEVDUT�PG�UIF�*..P4�DPNQPOFOUT�JT�HJWFO��'JOBMMZ�B�TIPSU�FYBNQMF�PO�UIF�JO�
UFHSBUJPO�PG�4%�NPEFM�CVJMEJOH�XJUI�JOGPSNBUJPO�EFSJWFE�GSPN�B�%1.�BOE�BO
BTTPDJBUFE�12.�JT�QSFTFOUFE�UP�EFNPOTUSBUF�UIF�CFOFGJUT�PG�*..P4�

��� 0WFSWJFX�PG�*..P4�JOUFSEFQFOEFODJFT

5IF�WBSJPVT�SFMBUJPOTIJQT�CFUXFFO�UIF�JOEJWJEVBM�NPEFMMJOH�TUBHFT�BT�XFMM�BT
UIF�XPSL�QSPEVDUT�BOE�FOE�QSPEVDUT�PG�4%�(2.�BOE�1.�DBO�CF�JEFOUJGJFE��"
TVNNBSZ�JT�TLFUDIFE�JO�'JHVSF����JOEJDBUJOH�

• .PEFM�VTFS��SPMF�	PS�BHFOU
�BOE�HPBM	T
�

• .PEFMMJOH�TUBHFT��EFTDSJQUJWF�BOE�QSFTDSJQUJWF�1.�(2.�QMBOOJOH�BOE�FYF�
DVUJPO�4%�NPEFMMJOH�BOE�TJNVMBUJPO�

• 1.�(2.�BOE�4%�XPSL�QSPEVDUT��NFBTVSFNFOU�HPBMT�(2.�BOE�NFBT�
VSFNFOU�QMBOT�4%�SFGFSFODF�NPEF�DBVTBM�EJBHSBN�4%�NPEFM�	GMPX�HSBQI
XJUI�NPEFM�FRVBUJPOT
�

• 1.�(2.�BOE�4%�FOE�QSPEVDUT��%1.�1SFTDSJQUJWF�1SPDFTT�.PEFM�	11.

NFBTVSFNFOU�EBUB�XJUI�SFMBUFE�2.	T
�TJNVMBUJPO�SFTVMUT�

• 3FBMJUZ��JOEVTUSJBM�TPGUXBSF�EFWFMPQNFOU�

• 3FMBUJPOTIJQT�	EFQJDUFE�BT�BSDT
�CFUXFFO�NPEFM�VTFS�NPEFMMJOH�TUBHFT
NPEFMMJOH�XPSL�FOE�QSPEVDUT�BOE�SFBMJUZ�

8IFO�BOE�IPX�UIF�QSPEVDUT�PG�UIF�UISFF�DPNQMFNFOUBSZ�NPEFMMJOH�BQ�
QSPBDIFT�BSF�DPNCJOFE�EFQFOET�PO�UIF�HPBMT�PG�UIF�QPUFOUJBM�NPEFM�VTFS�
5IFSF�BSF�GPVS�EJGGFSFOU�UZQFT�PG�HPBMT�UIBU�DBO�CF�TVQQPSUFE�CZ�B�NPEFMMJOH
BDUJWJUZ��UP�MFBSO��UP�QMBO�UP�DPOUSPM�BOE�UP�JNQSPWF��"�11.�	HSFZ�TIBEFE�JO
'JHVSF���
�JT�POMZ�OFFEFE�UP�TQFDJGZ�IPX�BO�JOUFOEFE�QSPDFTT�DIBOHF�XJMM�MPPL
MJLF��"T�TPPO�BT�UIF�QSPDFTT�DIBOHF�JT�TVDDFTTGVMMZ�JNQMFNFOUFE�UIF�11.
BVUPNBUJDBMMZ�CFDPNFT�UIF�OFX�%1.�
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PM

descriptive prescriptive

GQM

planning execution

SD

modelling simulation

DPM PPM

Role with Goal(s)

meas. goal(s),
plans

data,
QM(s)

ref. mode,
causal diagram,

SD model

simulation
results

real world
software

development

'JHVSF���� *OUFSBDUJPO�CFUXFFO�*..P4�DPNQPOFOUT�

5ISFF�TIPSU�FYBNQMFT�XJMM�CF�HJWFO�UP�JMMVTUSBUF�UIF�DPOUFOUT�PG�'JHVSF����

&YBNQMF���	MFBSO
��5IF�SPMF�QSPDFTT�FOHJOFFS�XBOUT�UP�CFUUFS�VOEFSTUBOE�UIF
FYJTUJOH�DPNNVOJDBUJPO�DIBOOFMT�CFUXFFO�EJGGFSFOU�GVODUJPOT�JO�UIF�TPGUXBSF
PSHBOJTBUJPO��'PS�UIBU�QVSQPTF�TIF�IF�TFUT�VQ�B�%1.�F�H��VTJOH�UIF�4USBUFHJD
%FQFOEFODZ�.PEFMMJOH�<:V��>�NFUIPE�XIJDI�JT�TQFDJGJDBMMZ�TVJUFE�GPS�UIJT�QVS�
QPTF��5IF�%1.�QSPWJEFT�RVBMJUBUJWF�JOGPSNBUJPO�POMZ��*O�B�OFYU�TUFQ�UIF�QSPD�
FTT�FOHJOFFS�XPVME�MJLF�UP�LOPX�XIJDI�BSF�UIF�NPTU�JNQPSUBOU�DPNNVOJDBUJPO
MJOLT��'PS�UIBU�QVSQPTF�TIF�IF�QMBOT�BOE�FYFDVUFT�B�MJUUMF�NFBTVSFNFOU�QSP�
HSBNNF�XIJDI�QSPWJEFT�IJN�XJUI�UIF�SFMFWBOU�RVBOUJUBUJWF�JOGPSNBUJPO�	J�F�B
%2.�UIBU�DPVOUT�UIF�PDDVSFODFT�BOE�EVSBUJPO�PG�JOUFSBDUJPOT�CFUXFFO�SPMFT
�

&YBNQMF���	JNQSPWF
��5IF�QSPDFTT�FOHJOFFS�	TBNF�BT�JO�FYBNQMF��
�XJTIFT�UP
JNQSPWF�UIF�DPNNVOJDBUJPO�JO�UIF�PSHBOJTBUJPO��5IFSFGPSF�TIF�IF�DPOEVDUT
BOBMZTFT�CBTFE�PO�UIF�%1.�BOE�%2.��5IFTF�BOBMZTFT�SFTVMU�JO�B�DIBOHF�PG�UIF
DVSSFOU�QSPDFTT�NPEFM�BOE�B�11.�JT�EFGJOFE�BDDPSEJOH�UP�XIJDI�UIF�GVUVSF
DPNNVOJDBUJPO�DIBOOFMT�TIPVME�CF�FTUBCMJTIFE��5IF�TVDDFTT�PG�UIJT�QSPDFTT
DIBOHF�DBO�MBUFS�PO�CF�FWBMVBUFE�UISPVHI�B�TQFDJGJDBMMZ�UBJMPSFE�NFBTVSFNFOU
QSPHSBNNF��*G�UIF�FWBMVBUJPO�JT�QPTJUJWF�J�F��UIF�QSPDFTT�DIBOHF�UVSOT�PVU�UP
CF�B�SFBM�QSPDFTT�JNQSPWFNFOU�UIF�11.�BVUPNBUJDBMMZ�CFDPNFT�UIF�OFX�%1.�
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&YBNQMF���	MFBSO�BOE�JNQSPWF
���/PX�UIF�QSPDFTT�FOHJOFFS�XBOUT�UP�BOBMZTF
	BOE�TVCTFRVFOUMZ�JNQSPWF
�UIF�FGGFDUJWFOFTT�PG�UIF�TPGUXBSF�EFWFMPQNFOU�BD�
UJWJUJFT�SFHBSEJOH�QSPEVDU�RVBMJUZ��'PS�IJT�BOBMZTJT�BHBJO�B�%1.�BOE�TFWFSBM
%2.T�XJMM�CF�BO�JNQPSUBOU�JOQVU��*O�BOBMPHZ�UP�FYBNQMF���CBTFE�PO�IJT�BOBMZ�
TFT�UIF�QSPDFTT�FOHJOFFS�TVHHFTUT�B�QSPDFTT�DIBOHF�UIBU�JT�FYQFDUFE�UP�JO�
DSFBTF�UIF�QSPEVDU�RVBMJUZ��5P�SFEVDF�UIF�SJTL�PG�GBJMVSF�UIJT�UJNF��IPXFWFS
UIF�QSPDFTT�FOHJOFFS�XBOUT�UP�TJNVMBUF�UIF�FGGFDUT�PG�UIF�QSPDFTT�DIBOHF�CF�
GPSF�JUT�JNQMFNFOUBUJPO��5IJT�DBO�CF�EPOF�CZ�VTJOH�BO�&2.�JO�DPNCJOBUJPO
XJUI�FJUIFS�B�12.�PS�B�4%�NPEFM��*G�UIF�TJNVMBUJPO�TIPXT�QPTJUJWF�SFTVMUT�UIF
DIBOHF�JT�JNQMFNFOUFE�BOE�FWBMVBUFE�	DG��FYBNQMF��
�

��� %FUBJMFE�EFTDSJQUJPO�PG�JOUFSEFQFOEFODJFT�CFUXFFO�*..P4�DPNQPOFOUT

"�DPNQMFUF�EFTDSJQUJPO�PG�UIF�EFUBJMFE�SFMBUJPOTIJQT�CFUXFFO�JOEJWJEVBM�QSPE�
VDUT�PG�*..P4�DPNQPOFOUT�JODMVEJOH�%1.�JT�QSFTFOUFE�JO�UIF�GPMMPXJOH�

����� 3FMBUJPOTIJQT�CFUXFFO�(2.�BOE�%1.

5IF�EFUBJMFE�EFTDSJQUJPO�PG�UIF�SFMBUJPOTIJQT�CFUXFFO�(2.�QMBOOJOH�BOE�JO�
GPSNBUJPO�DPOUBJOFE�JO�B�%1.�DPWFST�UIF�GPMMPXJOH�BTQFDUT�

• %1.�↔�.FBTVSFNFOU�HPBM��6TVBMMZ�UIF�PCKFDU�XIJDI�JT�TVCKFDU�UP�NFBT�
VSFNFOU�JT�BO�FOUJUZ�JO�UIF�%1.�BOE�UIF�RVBMJUZ�GPDVT�PG�UIF�NFBTVSFNFOU
HPBM�JT�TQFDJGJFE�CZ�TPNF�PG�UIF�FOUJUZ�T�BUUSJCVUFT��0O�UIF�PUIFS�IBOE�JU�DBO
UVSO�PVU�EVSJOH�UIF�TQFDJGJDBUJPO�PG�B�NFBTVSFNFOU�HPBM�UIBU�UIF�TPGUXBSF
QSPDFTTFT�BSF�OPU�ZFU�DMFBSMZ�EFGJOFE��*O�UIBU�DBTF�B�QSPDFTT�NPEFMMJOH�BD�
UJWJUZ�JT�JOJUJBUFE�

• %1.�→�(2.�QMBO��5IF�EFGJOJUJPO�PG�UIF�NFBTVSFNFOU�QSPHSBNNF�JT�EPOF
WJB�TP�DBMMFE�BCTUSBDUJPO�TIFFUT�	GPS�EFUBJMT�DG��<()8��>
��6TVBMMZ�UIF�TFU�PG
FOUJUJFT�BOE�BUUSJCVUFT�HBUIFSFE�JO�BCTUSBDUJPO�TIFFUT�JT�EFUFSNJOFE�CZ�UIF
JOGPSNBUJPO�DPOUBJOFE�JO�UIF�PSHBOJTBUJPO�TQFDJGJD�%1.�

• %1.�→�.FBTVSFNFOU�QMBO��8IFO�IPX�BOE�CZ�XIPN�NFBTVSFT�UIBU�IBWF
CFFO�EFGJOFE�JO�UIF�(2.�QMBO�BSF�DPMMFDUFE�JT�VTVBMMZ�TQFDJGJFE�JO�BDDPS�
EBODF�XJUI�UIF�EFWFMPQNFOU�QSPDFTT�	BT�SFQSFTFOUFE�CZ�UIF�%1.
��"O�JO�
TUSVDUJWF�FYBNQMF�UIBU�EFTDSJCFT�IPX�B�%1.�JT�VTFE�GPS�EFGJOJOH�UIF�NFBT�
VSFNFOU�QMBO�DBO�CF�GPVOE�JO�<#%5��>�

0G�DPVSTF�UIF�SFTVMUT�GSPN�UIF�BQQMJDBUJPO�PG�B�2.�DBO�CF�VTFGVM�JOQVU�UP�QSP�
DFTT�NPEFMMJOH��'PS�FYBNQMF�BO�&2.�DBO�CF�VTFE�UP�FWBMVBUF�B�TVHHFTUFE
QSPDFTT�DIBOHF�BT�TQFDJGJFE�JO�B�11.�PS�B�12.�DBO�JOEJDBUF�UIBU�FJUIFS�QSPD�
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FTT�BMUFSOBUJWF�"�PS�QSPDFTT�BMUFSOBUJWF�#�TIPVME�CF�GPMMPXFE�EFQFOEJOH�PO�UIF
BDUVBM�WBMVFT�PG�DFSUBJO�FYQMBOBUPSZ�WBSJBCMFT�	DG��FYBNQMF�JO�'JHVSF���
�

Inspection efficiency

Size of work product = constant

PreparationEffort0

Changed (new)
Inspection
Process (2)

Unchanged (old)
Inspection
Process (1)

Region A Region B

C

'JHVSF���� &GGJDJFODZ�DIBSBDUFSJTUJD�PG�UXP�EJGGFSFOU�JOTQFDUJPO�QSPDFTTFT�

����� 3FMBUJPOTIJQT�CFUXFFO�4%�BOE�%1.

5IF�EFUBJMFE�EFTDSJQUJPO�PG�UIF�SFMBUJPOTIJQT�CFUXFFO�4%�NPEFMMJOH�BOE�UIF�JO�
GPSNBUJPO�DPOUBJOFE�JO�B�%1.�DPWFST�UIF�GPMMPXJOH�BTQFDUT�

• *OEJSFDU�SFMBUJPOTIJQ�WJB�NFBTVSFNFOU�	TFF�BCPWF
�

• %JSFDU�SFMBUJPOTIJQ�UISPVHI�VTBHF�PG�RVBMJUBUJWF�QSPDFTT�JOGPSNBUJPO�GSPN�B
%1.�BT�JOQVU�GPS�UIF�EFGJOJUJPO�PG�SFGFSFODF�NPEFT�CBTF�NFDIBOJTNT
DBVTBM�EJBHSBNT�BOE�CZ�NBQQJOH�UIF�QSPEVDU�GMPX�UP�4%�DPODFQUT�JO�UIF
GMPX�HSBQI�

"HBJO�UIF�SFTVMUT�PG�TJNVMBUJPO�SVOT�NJHIU�CF�VTFE�GPS�	QSFTDSJQUJWF
�QSPDFTT
NPEFMMJOH�
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����� 3FMBUJPOTIJQT�CFUXFFO�4%�BOE�(2.

5IF�EFUBJMFE�EFTDSJQUJPO�PG�UIF�SFMBUJPOTIJQT�CFUXFFO�4%�NPEFMMJOH�BOE�(2.
DPWFST�UIF�GPMMPXJOH�BTQFDUT�

• .FBTVSFNFOU�EBUB�→�3FGFSFODF�NPEF��*G�BEFRVBUF�NFBTVSFNFOU�EBUB�JT
BWBJMBCMF�JU�DBO�CF�VTFE�UP�EFGJOF�UIF�SFGFSFODF�NPEF�

• 3FGFSFODF�NPEF�→�.FBTVSFNFOU�HPBM�	BOE�(2.�QMBO
��*G�B�SFGFSFODF
NPEF�TIBMM�CF�CBTFE�PO�FNQJSJDBM�EBUB�BOE�UIJT�EBUB�JT�OPU�ZFU�SFBEJMZ�BWBJM�
BCMF�BO�BEFRVBUF�NFBTVSFNFOU�HPBM�IBT�UP�CF�EFGJOFE��'PSNBMMZ�GJWF�BT�
QFDUT�IBWF�UP�CF�TQFDJGJFE�GPS�B�DPNQMFUF�HPBM�EFGJOJUJPO��5ISFF�PG�UIF�GJWF
BTQFDUT�BSF�EFUFSNJOFE�CZ�UIF�SFGFSFODF�NPEF��5IF�NFBTVSFNFOU�PCKFDU�JT
EFGJOFE�CZ�UIF�SFBM�XPSME�FOUJUZ�VOEFS�DPOTJEFSBUJPO�UIF�NFBTVSFNFOU
RVBMJUZ�GPDVT�JT�EFGJOFE�CZ�UIF�BUUSJCVUFT�XIJDI�EFTDSJCF�UIF�SFGFSFODF�CF�
IBWJPVS�PG�UIF�FOUJUZ�VOEFS�DPOTJEFSBUJPO�UIF�NFBTVSFNFOU�QVSQPTF�JT�EF�
GJOFE�BT�NPOJUPSJOH�	RVBOUJUBUJWF�DIBSBDUFSJTBUJPO�PG�BUUSJCVUF	T
�PWFS�UJNF
�

• #BTF�NFDIBOJTNT�	DBVTBM�SFMBUJPOTIJQT
�→�.FBTVSFNFOU�HPBM�	BOE�(2.
QMBO
��#BTF�NFDIBOJTNT�EFGJOF�DBVTF�FGGFDU�SFMBUJPOTIJQT�XIJDI�BSF�TVQ�
QPTFE�UP�HFOFSBUF�UIF�SFGFSFODF�NPEF��*G�UIF�JEFOUJGJDBUJPO�PG�DBVTF�FGGFDU
SFMBUJPOTIJQT�TIBMM�CF�CBTFE�PO�FNQJSJDBM�FWJEFODF�BQQSPQSJBUF�NFBTVSF�
NFOU�IBT�UP�CF�DPOEVDUFE��5IFSFGPSF�POF�PS�NPSF�NFBTVSFNFOU�HPBMT�XJUI
NFBTVSFNFOU�QVSQPTF�DPOUSPM�	DIBSBDUFSJTBUJPO�PG�BUUSJCVUF�SFMBUJPOTIJQT

IBWF�UP�CF�EFGJOFE��5IFO�UIF�(2.�QMBOT�CBTFE�PO�UIFTF�NFBTVSFNFOU
HPBMT�XJMM�DBQUVSF�UIF�BUUSJCVUFT�EFTDSJCJOH�FGGFDUT�JO�UIF�RVBMJUZ�GPDVT�TFD�
UJPO�BOE�BUUSJCVUFT�EFTDSJCJOH�DBVTFT�JO�UIF�WBSJBUJPO�GBDUPST�TFDUJPO�

• (2.�QMBO�→�#BTF�NFDIBOJTNT�	DBVTBM�SFMBUJPOTIJQT
��%VSJOH�UIF�EFGJOJUJPO
PG�(2.�QMBOT�	WJB�TP�DBMMFE�BCTUSBDUJPO�TIFFUT�<()8��>
�UIFSF�JT�B�DIBODF
UIBU�OFX�BUUSJCVUFT�BSF�JEFOUJGJFE�XIJDI�BSF�DPOTJEFSFE�BT�SFMFWBOU�GPS�EF�
GJOJOH�UIF�DBVTF�FGGFDU�SFMBUJPOTIJQ�VOEFS�DPOTJEFSBUJPO��5IFTF�OFX�BUUSJC�
VUFT�DBO�CF�JODMVEFE�JO�UIF�NFOUBM�NPEFM�SFQSFTFOUFE�CZ�UIF�TFU�PG�CBTF
NFDIBOJTNT�

• .FBTVSFNFOU�SFTVMUT�→�#BTF�NFDIBOJTNT���NPEFM�FRVBUJPOT��.FBTVSF�
NFOU�SFTVMUT�UIBU�DPNF�PVU�PG�BO�BEFRVBUFMZ�EFGJOFE�NFBTVSFNFOU�QSP�
HSBNNF�DBO�IFMQ�UP�JEFOUJGZ�BOE�EFGJOF�DBVTF�FGGFDU�SFMBUJPOTIJQT�RVBMJUB�
UJWFMZ�	CBTF�NFDIBOJTNT
�BOE�RVBOUJUBUJWFMZ�	NPEFM�FRVBUJPOT
��'PS�UIBU�QVS�
QPTF�TUBUJTUJDBM�NPEFMMJOH�BOE�EBUB�NJOJOH�UFDIOJRVFT�	F�H��3PVHI�TFU�BQ�
QSPBDI�<3VI��>�PS�0QUJNJTFE�4FU�3FEVDUJPO�	043
�<##)��>
�DBO�CF�BQQMJFE�

��� *..P4�FYBNQMF�TDFOBSJP

*O�UIJT�TVC�TFDUJPO�BO�FYBNQMF�TDFOBSJP�PG�B�IZQPUIFUJDBM�4%�NPEFMMJOH�BDUJWJUZ
UIBU�JT�MJOLFE�UP�1.�BOE�(2.�JT�QSFTFOUFE�UP�GVSUIFS�JMMVTUSBUF�*..P4�
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"EPQUJOH�UIF�QFSTQFDUJWF�PG�B�4%�NPEFMMJOH�QSPKFDU�UIF�FYBNQMF�TDFOBSJP�JT
PSHBOJTFE�BDDPSEJOH�UP�'JHVSF�����*U�CFHJOT�XJUI�UIF�EFTDSJQUJPO�PG�UIF�TUBSU
TJUVBUJPO�	XIJUF�BSFB
�BOE�UIFO�DPODFOUSBUFT�PO�UIF�MJOLT�CFUXFFO�4%�	EBSL
HSFZ�BSFB
�(2.�	HSFZ�BSFB
�BOE�1.�	MJHIU�HSFZ�BSFB
�BT�GPMMPXT�

• 4%�NPEFMMJOH�USJHHFST�1.�BOE�FYQMPJUT�UIF�SFTVMUJOH�%1.�

• 4%�NPEFMMJOH�USJHHFST�(2.�CBTFE�NFBTVSFNFOU�BOE�FYQMPJUT�SFTVMUJOH
%2.T�BOE�12.T�

• 4%�TJNVMBUJPO�SFTVMUT�TFSWF�GPS�QSPDFTT�BOBMZTJT�BOE�TVCTFRVFOU�JEFOUJGJDB�
UJPO�PG�QPUFOUJBM�JNQSPWFNFOUT�FWFOUVBMMZ�SFTVMUJOH�JO�B�11.�GPS�TQFDJGJDB�
UJPO�PG�UIF�DBOEJEBUF�QSPDFTT�JNQSPWFNFOUT�

• &WBMVBUJPO�PG�UIF�QSPDFTT�DIBOHFT�WJB�&2.T�BOE�VTF�PG�UIF�	SF�WBMJEBUFE
�4%
NPEFM�GPS�QSPKFDU�QMBOOJOH�BOE�DPOUSPM�

3PMF�	6TFS


'MPX�HSBQI���.PEFM

#BTF�NFDIBOJTNT��

$BVTBM�EJBHSBN

3FGFSFODF�NPEF

1SPCMFN��

.PEFMMJOH�HPBM

%1.���11.��

1SPKFDU�QMBO

.FBTVSFNFOU�HPBM

.FBTVSFNFOU�1MBO

.FBT��3FTVMU���2.4JNVMBUJPO�SFTVMU	T


(2.�1MBO

DPOUSPM

MFBSO

QMBO

JNQSPWF

BDUVBMQMBO

1SPDFTT���1SPKFDU

&YQFSJFODF

#BTF�	&#


BOBMZTF���DIBOHF

'JHVSF���� *..P4�FYBNQMF�TDFOBSJP�
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5IF�XPSL�BOE�FOE�QSPEVDUT�	XIJUF�CPYFT
�MJTUFE�JO�UIF�SFTQFDUJWF�HSFZ�DPMVNOT
DPJODJEF�XJUI�UIPTF�NFOUJPOFE�JO�4FDUJPO����5IF�CPY�&YQFSJFODF�#BTF�JOEJDBUFT
UIBU�UIF�PSHBOJTBUJPO�NJHIU�XBOU�UP�CVJME�VQ�BOE�VTF�B�SFQPTJUPSZ�PG�SFVTBCMF
4%�(2.�BOE�1.�QSPEVDUT�

����� 4UBSU�TJUVBUJPO�BOE�HPBMT

"TTVNF�UIBU�B�4&1(�DPOTJTUJOH�PG�QSPDFTT�FOHJOFFST�BOE�UFDIOJDBM�QSPKFDU
MFBEFST�JT�JOUFSFTUFE�JO�BDIJFWJOH�B�CFUUFS�VOEFSTUBOEJOH�PG�UIF�USBEF�PGG�FGGFDUT
CFUXFFO�EFWFMPQNFOU�UJNF�BOE�TPGUXBSF�QSPEVDU�RVBMJUZ��.PSFPWFS�JG�QPTTJ�
CMF�UIF�UFBN�XPVME�MJLF�UP�JNQSPWF�UIF�QSPKFDU�QFSGPSNBODF�BT�B�SFTVMU�PG�BO
BEFRVBUF�QSPDFTT�DIBOHF��*G�UIF�QSPDFTT�DIBOHF�JT�TVDDFTTGVM�UIF�QSPKFDU�MFBE�
FST�XPVME�MJLF�UP�IBWF�B�TJNVMBUJPO�NPEFM�UIBU�TVQQPSUT�QSPKFDU�QMBOOJOH�BOE
DPOUSPM�

5P�TVN�VQ�UIF�4&1(�IBT�GPVS�HPBMT��UP�MFBSO�	VOEFSTUBOE�QSPDFTT�QSPKFDU�EZ�
OBNJDT
�UP�JNQSPWF�	DIBOHF�QSPDFTT�UP�BDIJFWF�CFUUFS�QSPKFDU�QFSGPSNBODF
�UP
QMBO�BOE�DPOUSPM�	QSPKFDU�QFSGPSNBODF
��5IF�UFBN�FYQFDUT�UIBU�B�4%�TJNVMBUJPO
NPEFM�DBO�IFMQ�UP�TVQQPSU�BDIJFWFNFOU�PG�UIFJS�HPBMT�

����� 3FMBUJPOTIJQT�4%�→�1.�→�4%

"T�B�GJSTU�TUFQ�UPXBSET�4%�NPEFM�CVJMEJOH�B�QSPCMFN�EFGJOJUJPO�JT�QSPWJEFE�SF�
TUSJDUJOH�UIF�BCTUSBDUJPO�MFWFM�PG�UIF�NPEFM�TUSVDUVSF�UP�UIPTF�EFWFMPQNFOU�BD�
UJWJUJFT�BOE�BTTPDJBUFE�XPSL�QSPEVDUT�UIBU�QMBZ�B�LFZ�SPMF�GPS�FGGPSU�BOE�UJNF
DPOTVNQUJPO�BT�XFMM�BT�QSPEVDU�RVBMJUZ��5P�JEFOUJGZ�UIF�NPTU�SFMFWBOU�BDUJWJUJFT
BSUFGBDUT�SFTPVSDFT�SPMFT�FUD��B�%1.�UIBU�EFTDSJCFT�UIF�TUBUJD�TUSVDUVSF�PG�UIF
DVSSFOU�EFWFMPQNFOU�QSPDFTT�TIPVME�CF�DPOTVMUFE��5IF�%1.�FJUIFS�IBT�UP�CF
EFWFMPQFE�PS���JG�BMSFBEZ�FYJTUJOH���DBO�CF�FYUSBDUFE�GSPN�UIF�PSHBOJTBUJPO�T
FYQFSJFODF�CBTF�

"T�TPPO�BT�UIF�%1.�JT�BWBJMBCMF�JU�JT�VTFE�UP�IFMQ�JEFOUJGZ�UIF�NPTU�JNQPSUBOU
TUBUF�WBSJBCMFT�PG�UIF�4%�NPEFM��5ZQJDBM�TUBUF�WBSJBCMFT�BSF�DPVOUBCMF�BUUSJCVUFT
PG�BSUFGBDUT�	MJLF�TJ[F�PS�OVNCFS�PG�EFGFDUT�DPOUBJOFE
�PG�BDUJWJUJFT�	MJLF�EVSB�
UJPO
�PG�SFMBUJPOTIJQT�CFUXFFO�BSUFGBDUT�BOE�BDUJWJUJFT�	MJLF�OVNCFS�PG�EFGFDUT
HFOFSBUFE�BOE�OVNCFS�PG�EFGFDUT�EFUFDUFE
�PG�BHFOUT�	MJLF�OVNCFS
�FUD��"
TVCTFU�PG�UIFTF�TUBUF�WBSJBCMFT�XJMM�CF�VTFE�UP�EFGJOF�UIF�4%�NPEFM�T�SFGFSFODF
NPEF��"EEJUJPOBMMZ�UIF�JOGPSNBUJPO�DPOUBJOFE�JO�UIF�%1.�DBO�CF�UIF�TUBSUJOH
QPJOU�GPS�EJTDVTTJOH�QPTTJCMF�DBVTBM�SFMBUJPOTIJQT�CFUXFFO�NPEFM�WBSJBCMFT�

'JHVSF����TIPXT�BO�FYUSBDU�GSPN�UIF�4%�NPEFM�T�GMPX�HSBQI�XIJDI�JT�EFWFM�
PQFE�CBTFE�PO�UIF�JOGPSNBUJPO�JO�UIF�%1.�BOE�BEEJUJPOBM�BOBMZTFT�
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Design Code
Coding work flow

eff fatigue quality

Code
Defects

undetected

Defect discovery rate

Code fraction complete

SCHEDULED COMPLETION DATE

scheduled time remaining

required work flow

overtime

Manpower

schedule pressure

errors per kloc

productivity

Code Defects
detected

kloc per inspection

Code
Inspections

Code inspection rate

<Time>

preparation time per inspection

'JHVSF���� &YUSBDU�GSPN�B�WJFX�PG�UIF�4%�NPEFM�T�GMPX�HSBQI�	JNQMFNFOUBUJPO�QIBTF
�

����� 3FMBUJPOTIJQT�4%�→�(2.�→�1.�→�(2.�→�4%

5IF�SFGFSFODF�NPEF�JT�OFFEFE�UP�TLFUDI�UIF�NPTU�FTTFOUJBM�TVSGBDF�CFIBWJPVS
PG�UIF�EFWFMPQNFOU�QSPDFTT�J�F��JU�JT�B�EFTDSJQUJPO�PG�UIF�EZOBNJD�CFIBWJPVS�PG
LFZ�QBSBNFUFST�UIBU�DIBSBDUFSJTF�UIF�TZTUFN�UP�CF�NPEFMMFE��"�SFGFSFODF�NPEF
NJHIU�DPOUBJO�GPS�FYBNQMF�UIF�USBKFDUPSJFT�PG�EFGFDUT�EFUFDUFE�FGGPSU�DPO�
TVNFE�DIBOHF�SFRVFTUT�FUD��PWFS�QSPKFDU�UJNF��5IF�SFGFSFODF�NPEF�DBO�CF
CBTFE�PO�FYQFSU�PQJOJPO�PS�PO�FNQJSJDBM�EBUB��5IF�4&1(�UFBN�EFDJEFT�UP�VTF
FNQJSJDBM�EBUB�GSPN�UZQJDBM�QSPKFDUT��5IF�SFTQFDUJWF�EBUB�NJHIU�BHBJO�FJUIFS�CF
FYUSBDUFE�GSPN�BO�FYJTUJOH�FYQFSJFODF�CBTF�PS�HBJOFE�GSPN�B�OFXMZ�TUBSUFE�BOE
TQFDJGJDBMMZ�UBJMPSFE�NFBTVSFNFOU�QSPHSBNNF��5IF�NFBTVSFNFOU�HPBMT�PG�TVDI
B�QSPHSBNNF�BSF�EFUFSNJOFE�CZ�UIF�OFFET�PG�4%�NPEFMMJOH��5IF�HFOFSJD�TQFDJ�
GJDBUJPO�PG�B�NFBTVSFNFOU�HPBM�GPS�EFGJOJOH�B�SFGFSFODF�NPEF�MPPLT�MJLF�UIJT�

"OBMZTF QSPDFTT�	PS�QSPEVDU
 <PCKFDU>
XJUI�SFTQFDU�UP �TUBUF�WBSJBCMF�

	F�H��NBOQPXFS�BMMPDBUJPO

<RVBMJUZ�GPDVT>

GPS�UIF�QVSQPTF�PG DIBSBDUFSJTBUJPO
PG�EZOBNJD�CFIBWJPVS

<QVSQPTF>

GSPN�UIF�WJFXQPJOU 4&1(�UFBN <WJFXQPJOU>
JO�UIF�DPOUFYU�PG UZQJDBM�QSPKFDUT�PG�UIF�TPGUXBSF

PSHBOJTBUJPO
<FOWJSPONFOU>
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5IF�DPNQMFUF�TQFDJGJDBUJPO�PG�XIBU�XJMM�CF�NFBTVSFE�JT�UIFO�XPSLFE�PVU�JO�UIF
GPSN�PG�B�(2.�QMBO��5IF�FYFDVUJPO�PG�UIF�NFBTVSFNFOU�QSPHSBNNF�JT�EF�
GJOFE�CZ�UIF�NFBTVSFNFOU�QMBO�XIJDI�JT�EFSJWFE�GSPN�UIF�(2.�QMBO�BOE�BEEJ�
UJPOBM�JOGPSNBUJPO�UBLFO�GSPN�UIF�%1.�BOE�JUT�JOTUBODFT�	J�F��QSPKFDU�QMBOT
�
5IF�NFBTVSFNFOU�QSPHSBNNF�XJMM�SFTVMU�JO�B�TFU�PG�%2.T�UIBU�BSF�VTFE�UP�EF�
GJOF�UIF�SFGFSFODF�NPEF�

&NQJSJDBM�EBUB�DBO�BMTP�QMBZ�B�DSVDJBM�SPMF�GPS�UIF�JEFOUJGJDBUJPO�PG�DBVTBM�SFMB�
UJPOTIJQT��'PS�FYBNQMF�DPSSFMBUJPO�BOBMZTJT�DBO�CF�BQQMJFE�UP�EFGJOF�UIF�4%
NPEFM�WBSJBCMF�%FGFDU�EJTDPWFSZ�SBUF�JO�'JHVSF�����5IF�EFGFDU�EJTDPWFSZ�SBUF�EF�
GJOFT�UIF�OVNCFS�PG�EFGFDUT�UIBU�BSF�EFUFDUFE�EVSJOH�B�XPSL�EBZ��.PSF�QSF�
DJTFMZ�JU�JT�UIF�TVN�PG�UIF�EFGFDUT�GPVOE�JO�BMM�UIF�DPEF�JOTQFDUJPO�UIBU�XFSF
DBSSJFE�PVU�PO�B�XPSL�EBZ��5IF�OVNCFS�PG�JOTQFDUJPOT�JT�SFQSFTFOUFE�CZ�UIF
WBSJBCMF�$PEF�JOTQFDUJPO�SBUF��5IF�	BWFSBHF
�OVNCFS�PG�EFGFDUT�GPVOE�JO�B�DPEF
JOTQFDUJPO�JT�B�GVODUJPO�PG�UIF�WBSJBCMFT�,MPD�QFS�JOTQFDUJPO�BOE�QSFQBSBUJPO
UJNF�QFS�JOTQFDUJPO���4VDI�B�GVODUJPO�JT�FRVJWBMFOU�UP�B�12.��5IF�FYBDU�EFGJOJ�
UJPO�PG�UIJT�12.�DBO�CF�EFSJWFE�UISPVHI�SFHSFTTJPO�BOBMZTJT�BQQMJFE�UP�FNQJSJ�
DBM�EBUB�

"�GVMMZ�EPDVNFOUFE�FYBNQMF�PG�TVDI�B�NFBTVSFNFOU�CBTFE�BOBMZTJT�DBO�CF
GPVOE�JO�<#-8��>��5IF�BVUIPST�EFTDSJCF�IPX�B�NFBTVSFNFOU�QSPHSBNNF�XBT
TQFDJGJFE�BOE�IPX�UIF�TUBUJTUJDBM�BOBMZTFT�XFSF�DPOEVDUFE�UP�EFSJWF�B�12.�PO
JOTQFDUJPO�FGGFDUJWFOFTT�	XIFSF�FGGFDUJWFOFTT���OVNCFS�PG�EFUFDUFE�EFGFDUT��
TJ[F
��0G�DPVSTF�TJNJMBS�NFBTVSFNFOU�CBTFE�BOBMZTFT�DBO�CF�DPOEVDUFE�GPS
PUIFS�4%�NPEFM�WBSJBCMFT��4PNFUJNFT�IPXFWFS�JU�JT�WFSZ�UJNF�BOE�FGGPSU�DPO�
TVNJOH�PS�FWFO�JNQPTTJCMF�UP�DBSSZ�PVU�BO�BQQSPQSJBUF�FNQJSJDBM�BOBMZTJT��*O
UIFTF�DBTFT�UIF�POMZ�TPMVUJPO�JT�UP�SFMZ�PO�FYQFSU�PQJOJPO��"OE�PGUFO�EVF�UP
MBDL�PG�BEFRVBUF�EBUB�FNQJSJDBM�BOBMZTJT�DBOOPU�SFTVMU�JO�B�QSFDJTF�EFGJOJUJPO�PG
4%�NPEFM�FRVBUJPOT�CVU�TUJMM�QSPWJEF�FOPVHI�FWJEFODF�GPS�BO�BTTPDJBUJPO�PS
DPSSFMBUJPO�CFUXFFO�DFSUBJO�NPEFM�WBSJBCMFT��5IJT�NPSF�RVBMJUBUJWF�JOGPSNBUJPO
JT�TUJMM�WFSZ�VTFGVM�XIFO�EFWFMPQJOH�DBVTBM�EJBHSBNT�

����� 3FMBUJPOTIJQT�4%�→�1.���(2.�→�4%

*O�UIF�DPVSTF�PG�CVJMEJOH�UIF�4%�NPEFM�UIF�4&1(�IBT�BMSFBEZ�HBJOFE�NVDI
OFX�JOTJHIU�BCPVU�UIPTF�BTQFDUT�PG�UIF�EFWFMPQNFOU�QSPDFTT�UIBU�JOGMVFODF
QSPKFDU�EVSBUJPO�BOE�QSPEVDU�RVBMJUZ��(BNJOH�XJUI�UIF�TJNVMBUJPO�NPEFM�BMMPXT
UIF�UFBN�UP�CFUUFS�VOEFSTUBOE�UIF�EZOBNJD�CFIBWJPVS�QBUUFSOT�BOE�UP�DPOEVDU
B�TZTUFNBUJD�BOBMZTJT�PG�UIF�USBEF�PGG�CFUXFFO�QSPKFDU�EVSBUJPO�BOE�QSPEVDU
RVBMJUZ��)FODF�NPEFM�CVJMEJOH�BOE�TJNVMBUJPO�TBUJTGZ�UIF�HPBM�UP�MFBSO�

)BWJOH�UIF�4%�NPEFM�BU�IBOE�UIF�BOBMZTJT�BOE�JOUFSQSFUBUJPO�PG�UIF�TJNVMBUJPO
PVUDPNFT�NJHIU�USJHHFS�TFWFSBM�QSPDFTT�JNQSPWFNFOU�TVHHFTUJPOT�	HPBM��UP�JN�
QSPWF
��5P�EFDSFBTF�UIF�SJTL�PG�MPPTJOH�NPOFZ�XJUI�VOTVDDFTTGVM�QJMPU�QSPKFDUT
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UIF�JNQSPWFNFOU�TVHHFTUJPOT�TIPVME�GJSTU�CF�JOWFTUJHBUFE�CZ�JNQMFNFOUJOH�UIF
JOUFOEFE�QSPDFTT�DIBOHFT�JO�UIF�4%�NPEFM�BOE�DPNQBSJOH�TJNVMBUJPO�SFTVMUT��*G
UIFTF�BOBMZTFT�DPOGJSN�UIF�JNQSPWFNFOU�TVHHFTUJPOT�UIJT�NJHIU�FWFO�CF�BO
BEEJUJPOBM�BSHVNFOU�UP�DPOWJODF�NBOBHFNFOU�UIBU�UIF�TVHHFTUFE�QSPDFTT
DIBOHF�TIPVME�CF�QJMPUFE�JO�SFBM�XPSME�TPGUXBSF�EFWFMPQNFOU�

0G�DPVSTF�CFGPSF�B�QSPDFTT�DIBOHF�JT�JNQMFNFOUFE�JU�NVTU�CF�TQFDJGJFE�JO�B
11.�BOE�BGUFS�JNQMFNFOUBUJPO�JU�NVTU�CF�FWBMVBUFE��5IJT�DBO�POMZ�CF�EPOF�CZ
VTJOH�B�NFBTVSFNFOU�CBTFE�&2.�UIBU�DPNQBSFT�UIF�QFSGPSNBODF�PG�UIF�OFX
QSPDFTT�UP�B�CBTFMJOF��*G�UIF�JNQSPWFNFOU�JT�BDUVBMMZ�DPOGJSNFE�UIJT�XJMM�BMTP
TVQQPSU�UIF�WBMJEJUZ�PG�UIF�4%�NPEFM�BOE�UIF�QSPKFDU�MFBEFST�NJHIU�VTF�JU�GPS
QSPKFDU�QMBOOJOH�SJTL�NBOBHFNFOU�BOE�QSPKFDU�DPOUSPM�	HPBMT��UP�QMBO�BOE�UP
DPOUSPM
�

1SPDFTT�FOHJOFFST�BOE�QSPKFDU�MFBEFST�NJHIU�FWFO�VTF�UIF�4%�NPEFM�BT�B�UPPM
GPS�QSPDFTT�PS�QSPKFDU�CFODINBSLJOH��5IJT�DBO�CF�EPOF�CZ�DPNQBSJOH�UIF�QSPD�
FTT�QSPKFDU�CFIBWJPVS�QSFEJDUFE�CZ�UIF�4%�NPEFM�XJUI�DPOUSPM�EBUB�EFSJWFE
GSPN�BO�BQQSPQSJBUF�NFBTVSFNFOU�QSPHSBNNF�	HPBM��UP�DPOUSPM
��"TTVNJOH
UIBU�UIF�4%�NPEFM�JT�WBMJE�B�CJH�EJGGFSFODF�CFUXFFO�UIF�NPEFM�QSFEJDUJPOT�BOE
UIF�NFBTVSFNFOU�EBUB�JOEJDBUFT�BO�VOEFUFDUFE�BMUFSBUJPO�PG�UIF�SFBM�TZTUFN�
"O�FYBNQMF�PG�TVDI�BO�VOEFUFDUFE�BMUFSBUJPO�NJHIU�CF�B�HSBEVBMMZ�JODSFBTJOH
MPTT�PG�DPOGPSNBODF�XJUI�JOTQFDUJPO�HVJEFMJOFT��5IF�JEFOUJGJDBUJPO�PG�TVDI�B�EF�
DBZ�PG�UIF�JOTQFDUJPO�QSPDFTT�NJHIU�SFTVMU�JO�BO�SFJOGPSDFNFOU�PG�UIF�HVJEFMJOFT
BOE�QSFWFOU�GSPN�GVUVSF�MPTT�PG�NPOFZ�	J�F��EVSJOH�NBJOUFOBODF
�

� $PODMVTJPO

.PUJWBUFE�CZ�MFTTPOT�MFBSOU�GSPN�BO�4%�QJMPU�BQQMJDBUJPO�JO�BO�JOEVTUSJBM�TFUUJOH
UIF�JOUFHSBUJPO�PG�4ZTUFN�%ZOBNJDT�	4%
�XJUI�XFMM�LOPXO�TUBUJD�NPEFMMJOH�BQ�
QSPBDIFT�UIBU�BSF�XJEFMZ�VTFE�JO�TPGUXBSF�FOHJOFFSJOH�XBT�TVHHFTUFE��"T
QSPNJTJOH�DBOEJEBUFT�GPS�DPNQMFNFOUBSZ�NPEFMMJOH�NFUIPET�1SPDFTT�.PEFM�
MJOH�	1.
�BOE�HPBM�PSJFOUFE�NFBTVSFNFOU�BDDPSEJOH�UP�UIF
(PBM�2VFTUJPO�.FUSJD�	(2.
�QBSBEJHN�XFSF�JEFOUJGJFE��5IF�JOUFHSBUFE�EFWFM�
PQNFOU�BOE�VTBHF�PG�4%�NPEFMT�XJUI�1.�BOE�(2.�IBT�CFFO�HJWFO�UIF�BDSP�
OZN�*..P4�	*OUFHSBUFE�.FBTVSFNFOU�.PEFMMJOH�BOE�4JNVMBUJPO
�
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*O�UIJT�QBQFS�UIF�NVUVBM�JOUFSEFQFOEFODJFT�CFUXFFO�UIF�UISFF�*..P4�DPNQP�
OFOUT�IBWF�CFFO�QSFTFOUFE�BOE�UIF�SFMFWBODF�PG�*..P4�XBT�JMMVTUSBUFE
UISPVHI�FYBNQMFT�

5IF�XPSL�PO�*..P4�FNFSHFE�GSPN�BO�JOEVTUSJBM�DPMMBCPSBUJPO�CFUXFFO�'SBVO�
IPGFS�*&4&�BOE�4JFNFOT�$PSQPSBUF�3FTFBSDI��*O�UIF�DPVSTF�PG�UIJT�DPMMBCPSBUJPO
UIF�GPMMPXJOH�XPSL�IBT�CFFO�EPOF�

• %FTDSJQUJPO�PG�TDFOBSJPT�GPS�UIF�VTBHF�PG�4%�JO�TPGUXBSF�JOEVTUSZ�

• $MBSJGJDBUJPO�PG�UIF�SFMBUJPOTIJQT�CFUXFFO�4%�NPEFMT�BOE�%1.T�BT�XFMM�BT
4%�NPEFMT�BOE�2.T�

• %FGJOJUJPO�PG�B�EFUBJMFE�4%�QSPDFTT�NPEFM�UBJMPSFE�UP�UIF�OFFET�PG�TPGUXBSF
JOEVTUSZ�

• %FWFMPQNFOU�PG�TVQQPSUJWF�HVJEFMJOFT�BOE�UFNQMBUFT�

5IF�GVUVSF�XPSL�XJMM�NBJOMZ�DPODFOUSBUF�PO�

• 3FTFBSDI�UPXBSET�B�GVMM�JOUFHSBUJPO�PG�UIF�UISFF�*..P4�DPNQPOFOUT��5IJT
TIPVME�SFTVMU�JO�B�DPNQSFIFOTJWF�GPSNBM�BOE�VOJGPSN�*..P4�QSPDFTT�NPEFM
UIBU�DPNCJOFT�UIF�4%�NPEFMMJOH�QSPDFTT�XJUI�UIF�(2.�QMBOOJOH�BOE�FYFDV�
UJPO�QSPDFTT�BT�EFGJOFE�JO�<()8��>�BOE�XJUI�B�SFDPNNFOEFE�	PS�TUBOEBSE

1.�FMJDJUBUJPO�QSPDFTT�

• "QQMJDBUJPO�PG�*..P4�JO�JOEVTUSJBM�FOWJSPONFOUT�	QJMPU�QSPKFDUT�BOE�DBTF
TUVEJFT
�
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� 3FGFSFODFT

<"C.��> "CEFM�)BNJE��5,�.BEOJDL�4&��4PGUXBSF�1SPKFDU�%ZOBNJDT�p�BO�*O�
UFHSBUFE�"QQSPBDI�1SFOUJDF�)BMM������

<"S,��> "SNJUBHF�+8�,FMMOFS�.*���"�$PODFQUVBM�4DIFNB�GPS�1SPDFTT�%FGJ�
OJUJPOT�BOE�.PEFMT���1SPD���SE�*OU�M�$POGFSFODF�PO�UIF�4PGUXBSF
1SPDFTT�	*$41��
�*&&&�$PNQVUFS�4PD��QQ���������������

<#'-���> #BOEJOFMMJ�4�'VHHFUUB�"�-BWB[[B�-�-PJ�.�1JDDP�(1��m.PEFMJOH
BOE�*NQSPWJOH�BO�*OEVTUSJBM�4PGUXBSF�1SPDFTTn��*&&&�5SBOT��PO�4&
7PM�����/P����QQ����������.BZ������

<#$3��> #BTJMJ�73�$BMEJFSB�(�3PNCBDI�)%���(PBM�2VFTUJPO�.FUSJD�1BSB�
EJHN���*O�.BSDJOJBL�++�	FE�
�&ODZDMPQFEJB�PG�4PGUXBSF�&OHJOFFSJOH
7PM����QQ����������+PIO�8JMFZ���4POT������

<#)7��> #FDLFS�6�)BNBOO�%�7FSMBHF�.��m%FTDSJQUJWF�.PEFMJOH�PG�4PGU�
XBSF�1SPDFTTFTn��1SPDFFEJOHT�PG�UIF�5IJSE�$POGFSFODF�PO�4PGUXBSF
1SPDFTT�*NQSPWFNFOU�	41*�l��
�#BSDFMPOB�4QBJO�%FDFNCFS������

<#F8��> #FDLFS�6�8FCCZ�3���5PXBSET�B�$PNQSFIFOTJWF�4DIFNB�*OUFHSBU�
JOH�4PGUXBSF�1SPDFTT�.PEFMJOH�BOE�4PGUXBSF�.FBTVSFNFOU��
5FDIOJDBM�3FQPSU�/P���������&�'SBVOIPGFS�*&4&�,BJTFSTMBVUFSO
+VMZ������

<##)��> #SJBOE�-$�#BTJMJ�73�)FUNBOTLJ�$���%FWFMPQJOH�*OUFSQSFUBCMF�.PE�
FMT�XJUI�0QUJNJ[FE�4FU�3FEVDUJPO�GPS�*EFOUJGZJOH�)JHI�3JTL�4PGUXBSF
$PNQPOFOUT��*&&&�5SBOT��4PGUXBSF�&OHJOFFSJOH�7PM��4&����	��

QQ�����������������

<#%3��> #SJBOE�-$�%JGGFSEJOH�$.�3PNCBDI�)%��m1SBDUJDBM�(VJEFMJOFT�GPS
.FBTVSFNFOU�#BTFE�1SPDFTT�*NQSPWFNFOUn��4PGUXBSF�1SPDFTT�*N�
QSPWFNFOU�BOE�1SBDUJDF�7PM����/P����QQ���������������

<#-8��> #SJBOE�-$�-BJUFOCFSHFS�0�8JFD[PSFL�*��m#VJMEJOH�3FTPVSDF�BOE
.BOBHFNFOU�.PEFMT�GPS�4PGUXBSF�*OTQFDUJPOTm��5FDIOJDBM�3FQPSU
/P���������&�'SBVOIPGFS�*&4&�,BJTFSTMBVUFSO�%FDFNCFS������

<#%5��> #SÍDLFST�"�%JGGFSEJOH�$�5ISFJO�(���5IF�SPMF�PG�TPGUXBSF�QSPDFTT
NPEFMJOH�JO�QMBOOJOH�JOEVTUSJBM�NFBTVSNFOU�QSPHSBNT���1SPDFFE�
JOHT�PG�UIF�5IJSE�*OUFSOBUJPOBM�4PGUXBSF�.FUSJDT�4ZNQPTJVN�#FSMJO
*&&&�$PNQVUFS�4PDJFUZ�1SFTT�.BSDI������
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<$,0��> $VSUJT�#�,FMMOFS�.�0WFS�+���1SPDFTT�.PEFMJOH��$PNNVOJDBUJPOT
PG�UIF�"$.�7PM�����/P����4FQU�������

<'PS��> 'PSSFTUFS�+8��*OEVTUSJBM�%ZOBNJDT��1SPEVDUJWJUZ�1SFTT������

<()8��> (SFTTF�$�)PJTM�#�8ÓTU�+���"�1SPDFTT�.PEFM�GPS�1MBOOJOH�(2.�
CBTFE�.FBTVSFNFOU���5FDIOJDBM�3FQPSU�455*�������&�4PGUXBSF
5FDIOPMPHZ�5SBOTGFS�*OJUJBUJWF�	455*
�6OJWFSTJUZ�PG�,BJTFSTMBVUFSO
0DUPCFS������

<-40���> WBO�-BUVN�'�WBO�4PMJOHFO�3�0JWP�.�)PJTM�#�3PNCBDI�)%�3VIF
(���4IJGUJOH�UP�(PBM�0SJFOUFE�.FBTVSFNFOU�JO�*OEVTUSJBM�&OWJSPO�
NFOUT���&YQFSJFODFT�PG�4DIMVNCFSHFS��*&&&�4PGUXBSF�QQ�������
+BOVBSZ�'FCSVBSZ������

<-F-��> -FWBSZ�33�-JO�$:���.PEFMMJOH�UIF�4PGUXBSF�%FWFMPQNFOU�1SPDFTT
6TJOH�BO�&YQFSU�4JNVMBUJPO�4ZTUFN�)BWJOH�'V[[Z�-PHJD��4PGUXBSF
p�1SBDUJDF�BOE�&YQFSJFODF�QQ����������'FC�������

<-JO��> -JO�$:���$PNQVUFS�"JEFE�4PGUXBSF�%FWFMPQNFOU�1SPDFTT�%FTJHO�
*&&&�5SBOT��PO�4PGUXBSF�&OHJOFFSJOH�QQ������������4FQU�������

<-JO��> -JO�$:���8BMLJOH�PO�#BUUMFGJFMET��5PPMT�GPS�4USBUFHJD�4PGUXBSF
.BOBHFNFOU��"NFSJDBO�1SPHSBNNFS�QQ��������.BZ������

<-"4��> -JO�$:�"CEFM�)BNJE�5�4IFSJG�+4���4PGUXBSF�&OHJOFFSJOH�1SPDFTT
4JNVMBUJPO�.PEFM�	4&14
���+PVSOBM�PG�4ZTUFNT�BOE�4PGUXBSF�7PM�
���QQ���������������

<.BE��> .BEBDIZ�3+��"�4PGUXBSF�1SPKFDU�%ZOBNJDT�.PEFM�GPS�1SPDFTT�$PTU
4DIFEVMF�BOE�3JTL�"TTFTTNFOU��1I%�%JTTFSUBUJPO�6OJWFSTJUZ�PG
4PVUIFSO�$BMJGPSOJB�%FDFNCFS������

<1GB��> 1GBIM�%��14*.��#FEJFOVOHTBOMFJUVOH�	JO�(FSNBO
�4JFNFOT�"(
�����	VOQVCMJTIFE
�

<1GB��> 1GBIM�%���4PGUXBSF�2VBMJUZ�.FBTVSFNFOU�#BTFE�PO�B�2VBOUJUBUJWF
1SPKFDU�4JNVMBUJPO�.PEFM��1SPD��PG�UIF�&VSPQFBO�4PGUXBSF�$PTU
.PEFMMJOH�$POGFSFODF�	&4$0.����
��3PMEVD�5IF�/FUIFSMBOET����
���.BZ������

<1G,��> 1GBIM�%�,BNNFSFS�3���0QUJNJFSVOH�WPO�1SPKFLUFO�VOE�1SP[FTTFO
JO�EFS�4PGUXBSF�&OUXJDLMVOH�NJU�1304:%���;'&�5FDIOJDBM�3FQPSU
	JO�(FSNBO
�/P��;��������4JFNFOT�"(�.BSDI������
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<3BO��> 3BOEFST�+�	&E�
��&MFNFOUT�PG�UIF�4ZTUFN�%ZOBNJDT�.FUIPE��1SPEVD�
UJWJUZ�1SFTT�$BNCSJEHF������

<3J1��> 3JDIBSETPO�(1�1VHI�"-��*OUSPEVDUJPO�UP�4ZTUFN�%ZOBNJDT�.PEFM�
JOH�XJUI�%:/".0��1SPEVDUJWJUZ�1SFTT�$BNCSJEHF������

<3VI��> 3VIF�(���2VBMJUBUJWF�"OBMZTJT�PG�4PGUXBSF�&OHJOFFSJOH�%BUB�6TJOH
3PVHI�4FUT��1SPD��PG�UIF�'PVSUI�*OUFSOBUJPOBM�8PSLTIPQ�PO�3PVHI
4FUT�'V[[Z�4FUT�BOE�.BDIJOF�%JTDPWFSZ�5PLZP�QQ����������/PW�
�����

<5WF��> 5WFEU�+%��"O�&YUFOTJCMF�.PEFM�GPS�&WBMVBUJOH�UIF�*NQBDU�PG�1SPDFTT
*NQSPWFNFOUT�PO�4PGUXBSF�%FWFMPQNFOU�$ZDMF�5JNF��1I%�%JTTFSUB�
UJPO�"SJ[POB�4UBUF�6OJWFSTJUZ�.BZ������

<6.-��> 6OJGJFE�.PEFMJOH�-BOHVBHF��7FSTJPO������3BUJPOBM�4PGUXBSF�$PN�
QBOZ������

<7FO��> 7FOUBOB�4JNVMBUJPO�&OWJSPONFOU�	7FOTJN
���3FGFSFODF�.BOVBM
7FSTJPO������7FOUBOB�4ZTUFNT�*OD�������

<8B1��> 8BFTFMZODL�)�1GBIM�%���4ZTUFN�%ZOBNJDT�"QQMJFE�UP�UIF�.PEFM�
MJOH�PG�4PGUXBSF�1SPKFDUT���4PGUXBSF�$PODFQUT�BOE�5PPMT�7PM����
QQ���������������

<:V��> :V�&4���.PEFMMJOH�4USBUFHJD�3FMBUJPOTIJQT�GPS�1SPDFTT
3FFOHJOFFSJOH��5FDIOJDBM�3FQPSU�%,#4�53������%FQBSUNFOU�PG
$PNQVUFS�4DJFODF�6OJWFSTJUZ�PG�5PSPOUP�%FDFNCFS������

"DLOPXMFEHFNFOUT

5IF�BVUIPST�XPVME�MJLF�UP�UIBOL�4JFNFOT�"(�GPS�TVQQPSUJOH�NVDI�PG�UIF�XPSL
QSFTFOUFE�JO�UIJT�SFQPSU��4QFDJBM�UIBOLT�HP�UP�3FJOIBSE�,BNNFSFS�GPS�JOJUJBUJOH
UIF�14*.�QSPKFDU�BT�XFMM�BT�UP�+ÍSH�-PUUFSNPTFS�GPS�IFMQGVM�EJTDVTTJPOT�EVSJOH
UIF�QSPKFDU��5IF�SFWJFX�DPNNFOUT�PO�FBSMJFS�WFSTJPOT�PG�UIJT�SFQPSU�QSPWJEFE�CZ
"OESFBT�#JSL�,IBMFE�&M�&NBN�BOE�(ÓOUIFS�3VIF�DPOUBJOFE�NBOZ�WBMVBCMF
JNQSPWFNFOU�TVHHFTUJPOT�XIJDI�XFSF�IJHIMZ�BQQSFDJBUFE�
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%PDVNFOU�*OGPSNBUJPO

$PQZSJHIU������'SBVOIPGFS�*&4&�
"MM�SJHIUT�SFTFSWFE��/P�QBSU�PG�UIJT�QVCMJDBUJPO�NBZ
CF�SFQSPEVDFE�TUPSFE�JO�B�SFUSJFWBM�TZTUFN�PS
USBOTNJUUFE�JO�BOZ�GPSN�PS�CZ�BOZ�NFBOT�JODMVE�
JOH�XJUIPVU�MJNJUBUJPO�QIPUPDPQZJOH�SFDPSEJOH
PS�PUIFSXJTF�XJUIPVU�UIF�QSJPS�XSJUUFO�QFSNJTTJPO
PG�UIF�QVCMJTIFS��8SJUUFO�QFSNJTTJPO�JT�OPU�OFFEFE
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