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5IF�EFWFMPQNFOU�PG�IJHI�RVBMJUZ�TPGUXBSF�TBUJTGZJOH�DPTU�TDIFEVMF�BOE�SF�
TPVSDF�SFRVJSFNFOUT�JT�BO�FTTFOUJBM�QSFSFRVJTJUF�GPS�JNQSPWFE�DPNQFUJUJWFOFTT
PG�MJGF�JOTVSBODF�DPNQBOJFT��0OF�NBKPS�EJGGJDVMUZ�UP�NBTUFS�UIJT�DIBMMFOHF�JT�UIF
JOFWJUBCJMJUZ�PG�EFGFDUT�JO�TPGUXBSF�QSPEVDUT��4JODF�EFGFDUT�BSF�LOPXO�UP�CF�TJH�
OJGJDBOUMZ�NPSF�FYQFOTJWF�JG�EFUFDUFE�JO�MBUFS�EFWFMPQNFOU�QIBTFT�PS�UFTUJOH
DPNQBOJFT�JO�UIJT�NBSLFUQMBDF�NVTU�VTF�DPTU�FGGFDUJWF�UFDIOPMPHJFT�UP�EFUFDU
EFGFDUT�FBSMZ�PO�JO�UIF�EFWFMPQNFOU�QSPDFTT��"�QBSUJDVMBS�QSPNJTJOH�POF�JT
TPGUXBSF�JOTQFDUJPO�

5IJT�SFQPSU�EFTDSJCFT�UIF�SFTVMUT�PG�UIF�&413*5�&44*�1SPDFTT�*NQSPWFNFOU�&Y�
QFSJNFOU��)JHI�2VBMJUZ�PG�4PGUXBSF�1SPEVDUT�CZ�&BSMZ�6TF�PG�*OOPWBUJWF�3FBE�
JOH�5FDIOJRVFT�	):1&3
���5IF�DPSF�PG�UIJT�QSPKFDU�IBT�CFFO�UIF�USBOTGFS�PG�JO�
OPWBUJWF�TPGUXBSF�JOTQFDUJPO�UFDIOPMPHJFT�UP�UIF�"MMJBO[�&630�DPOWFSTJPO�QSPK�
FDUT��5IF�JOOPWBUJPO�JO�UIF�BSFB�PG�TPGUXBSF�JOTQFDUJPO�JT�CBTFE�PO�B�TZTUFNBUJD
SFBEJOH�UFDIOJRVF�UIBU�JT�1FSTQFDUJWF�CBTFE�SFBEJOH�	1#3
�UIBU�UFMMT�JOTQFDUJPO
QBSUJDJQBOUT�XIBU�UP�MPPL�GPS�BOE���NPSF�JNQPSUBOU���IPX�UP�TDSVUJOJ[F�B�TPGU�
XBSF�BSUJGBDU�GPS�EFGFDUT�

5IF�SFQPSU�QBDLBHFT�UIF�FYQFSJFODF�SFHBSEJOH�UIF�BQQMJDBUJPO�PG�1#3�JOTQFD�
UJPOT�PO�SFRVJSFNFOUT�BOE�EFTJHO�EPDVNFOUT�JO�UIF�&44*�1*&��5IF�FYQFSJFODF
DPOTJTUT�PG�SFTVMUT�GSPN�UIF�NFBTVSFNFOU�QSPHSBN�BOE�MFTTPOT�MFBSOFE�CPUI
XJUI�SFTQFDU�UP�JOTQFDUJPOT�BOE�UIFJS�BDDPNQBOZJOH�NFBTVSFNFOU�QSPHSBN�

,FZXPSET� 1FSTQFDUJWF�CBTFE�*OTQFDUJPO�4ZTUFNBUJD�2VBMJUZ�*NQSPWFNFOU�(2.�CBTFE
NFBTVSFNFOU�QSPHSBN
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����� 8IBU�JT�UIF�FGGFDUJWFOFTT�PG�1#3�JOTQFDUJPOT�XIFSF

FGGFDUJWFOFTT�JT�EFGJOFE�BT�UIF�SBUJP�CFUXFFO�OVNCFS�PG
EFUFDUFE�EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJDBM
�BOE
TJ[F�PG�UIF�EPDVNFOU �

����� 8IBU�JT�UIF�FGGFDUJWFOFTT�PG�1#3�JOTQFDUJPOT�XIFSF
FGGFDUJWFOFTT�JT�EFGJOFE�BT�UIF�QFSDFOUBHF�PG�EFGFDUT
	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJDBM
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����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�GJOEJOHT�RVFTUJPOT
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����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�GJOEJOHT�RVFTUJPOT�QSPQPTBMT
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����� 8IBU�JT�UIF�TFWFSJUZ�PG�UIF�EFUFDUFE�EFGFDUT ��
����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�EFUFDUFE�EFGFDUT�	PG�TFWFSJUZ

DSJUJDBM�BOE�WFSZ�DSJUJDBM
�CSPLFO�EPXO�CZ�EFGFDU�UZQF ��
����� 8IBU�XPVME�IBWF�CFFO�UIF�JNQBDU�PG�UIF�EFUFDUFE

EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJDBM�
�JG�UIFZ�IBE
OPU�CFFO�EFUFDUFE ��

����� 8IBU�JT�UIF�FGGJDJFODZ�	OVNCFS�PG�EFGFDUT�EFUFDUFE
JWJEFE�CZ�UIF�EFUFDUJPO�FGGPSU
�PG�1#3�JOTQFDUJPOT ��

��� $IBSBDUFSJ[BUJPO�PG�UIF�EFGFDU�TMJQQBHF ��
����� 8IBU�JT�UIF�OVNCFS�PG�EFGFDUT�CSPLFO�EPXO�CZ�BDUJWJUZ

XIFSF�EFGFDU�XBT�EFUFDUFE�BOE�XIFSF�JU�XBT�JOKFDUFE ��
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EFUFDUJPO�BDUJWJUZ
 ��

����� 8IBU�JT�UIF�JNQBDU�PG�UIPTF�EFGFDUT�TMJQQJOH�UISPVHI
BOBMZTJT�BOE�EFTJHO�JOTQFDUJPOT ��

����� 8IBU�JT�UIF�UZQF�PG�EFGFDUT�TMJQQJOH�UISPVHI�BOBMZTJT�BOE
EFTJHO�JOTQFDUJPOT ��

����� )PX�NBOZ�EFGFDUT�BSF�EFUFDUFE�EVSJOH�UFTUJOH ��
��� $IBSBDUFSJ[BUJPO�PG�UIF�EFWFMPQNFOU�FGGPSU ��
����� 8IBU�JT�UIF�FGGPSU�EJTUSJCVUJPO�CSPLFO�EPXO�CZ�UIF
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��8IBU�BSF�UIF�FGGPSU�TBWJOHT�GSPN�JOTQFDUJPOT ��
����� 8IBU�BSF�BEEJUJPOBM�BOE�JOEJSFDU�CFOFGJUT�PG�JOTQFDUJPOT ��
����� 8IBU�JT�UIF�BWFSBHF�EVSBUJPO�PG�FBDI�JOTQFDUJPO�TUFQ ��
����� 8IBU�JT�UIF�BWFSBHF�FGGPSU�PG�FBDI�JOTQFDUJPO�TUFQ ��
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%FWFMPQNFOU�PG�IJHI�RVBMJUZ�TPGUXBSF�TBUJTGZJOH�DPTU�TDIFEVMF�BOE�SFTPVSDF
SFRVJSFNFOUT�JT�B�DIBMMFOHJOH�UBTL�GPS�BMM�TPGUXBSF�QSPEVDJOH�VOJUT�JO�UIF�JOTVS�
BODF�CVTJOFTT��$PNQFUJUJPO�XJMM�CF�NPSF�BOE�NPSF�EFDJEFE�CZ�UIPTF�PSHBOJ[B�
UJPOT�XIJDI�IBWF�UIF�CFTU�RVBMJUZ�TPGUXBSF�QSPEVDUT�BOE�XIJDI�BSF�BCMF�UP�SF�
BDU�GMFYJCMF�PO�OFX�NBSLFU�SFRVJSFNFOUT�

4JODF�UIF�RVBMJUZ�PG�EFMJWFSFE�QSPEVDUT�JT�TUSPOHMZ�EFUFSNJOFE�CZ�UIF�RVBMJUZ�PG
UIF�FNQMPZFE�TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�UIF�EFNBOE�GPS�IJHI�RVBMJUZ
QSPEVDUT�DBMMT�GPS�DPOUJOVPVT�BOE�TZTUFNBUJD�RVBMJUZ�JNQSPWFNFOU�PG�UIF�TPGU�
XBSF�EFWFMPQNFOU�QSPDFTTFT��5IFSFGPSF�"MMJBO[�-JGF�POF�PG�(FSNBOZT�MBSHFTU
JOTVSBODF�DPNQBOJFT�IBT�CFFO�QFSGPSNJOH�B�MBSHF�TDBMF�TPGUXBSF�QSPDFTT�JN�
QSPWFNFOU�QSPHSBN�TJODF������

5IF�JOHSFEJFOUT�PG�UIF�TPGUXBSF�QSPDFTT�JNQSPWFNFOU�QSPHSBN�BSF�UIF�GPMMPX�
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• 5IF�JNQPSUBODF�PG�UFTUJOH�GPS�RVBMJUZ�BTTVSBODF�JT�PWFSFTUJNBUFE�	UIFSF�JT
UPP�NVDI�FGGPSU�TQFOU�PO�UFTUJOH
�

• $PNNVOJDBUJPO�BOE�DPNNPO�VOEFSTUBOEJOH�BNPOH�BMM�EFQBSUNFOUT�QBS�
UJDJQBUJOH�JO�B�QSPKFDU�JT�DVSSFOUMZ�B�XFBLOFTT�BOE�IBT�UP�CF�JNQSPWFE�

• 5PP�NBOZ�EFGFDUT�BSF�JOKFDUFE�JO�UIF�FBSMZ�TUBHFT�	SFRVJSFNFOUT�BOBMZTJT�EF�
TJHO
�BOE�BSF�EFUFDUFE�JO�UFTUJOH�

• &GGFDUJWFOFTT�BOE�FGGJDJFODZ�PG�WFSJGJDBUJPO�	JOTQFDUJPOT
�JT�DVSSFOUMZ�MPX�BOE
XJMM�CF�JNQSPWFE�CZ�BQQMJDBUJPO�PG�QFSTQFDUJWF�CBTFE�SFBEJOH�UFDIOJRVFT�

• 0WFSBMM�FGGPSU�GPS�UFTUJOH�	DVSSFOUMZ�����PG�EFWFMPQNFOU�FGGPSU
�IBT�UP�CF
SFEVDFE�CZ�FBSMZ�VTF�PG�WFSJGJDBUJPO�
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QIBTFT�PG�UIF�TPGUXBSF�MJGF�DZDMF�

$POTFRVFOUMZ�1FSTQFDUJWF�CBTFE�*OTQFDUJPOT�XFSF�JNQMFNFOUFE�JO�UIF�&VSP�
$POWFSTJPO�QSPKFDU�B�EFWFMPQNFOU�QSPKFDU�PG�TUSBUFHJD�JNQPSUBODF�GPS�"MMJBO[
-JGF�BOE�UIFJS�JNQBDU�PO�UIF�EFWFMPQNFOU�QSPDFTT�XFSF�FWBMVBUFE�CZ�NFBOT�PG
B�NFBTVSFNFOU�QSPHSBN�CBTFE�PO�UIF�(2.�QBSBEJHN��5IJT�PWFSBMM�FWBMVBUJPO
XBT�QFSGPSNFE�JO�UIF�GSBNFXPSL�PG�UIF�&44*�1SPDFTT�*NQSPWFNFOU�&YQFSJNFOU
m)JHI�2VBMJUZ�PG�4PGUXBSF�1SPEVDUT�CZ�&BSMZ�6TF�PG�*OOPWBUJWF�3FBEJOH�5FDI�
OJRVFT�	):1&3
n�

5IJT�SFQPSU�TVNNBSJ[FT�UIF�SFTVMUT�PG�UIJT�1SPDFTT�*NQSPWFNFOU�&YQFSJNFOU
	1*&
��5IF�SFQPSUlT�NBJO�QVSQPTF�JT�UP�IJHIMJHIU�UIF�PWFSBMM�QSPKFDU�SFTVMUT�BOE
GPSN�UIF�CBDLHSPVOE�GPS�GVSUIFS�EJTTFNJOBUJPO�BOE�FYQMPJUBUJPO�PG�SFTVMUT�

5IF�SFQPSU�JT�TUSVDUVSFE�BT�GPMMPXT��4FDUJPO���TVNNBSJ[FT�1FSTQFDUJWF�CBTFE�*O�
TQFDUJPOT�BOE�UIFJS�PWFSBMM�JNQBDU�PO�UIF�EFWFMPQNFOU�QSPDFTT�BT�EFUFSNJOFE
JO�UIF�1*&��4FDUJPO���QSFTFOUT�UIF�SFTVMUT�GSPN�UIF�NFBTVSFNFOU�QSPHSBN��4FD�
UJPO���QSFTFOUT�MFTTPOT�MFBSOFE�XJUI�SFTQFDU�UP�UIF�BQQMJDBUJPO�PG�1FSTQFDUJWF�
CBTFE�*OTQFDUJPOT�BOE�UIF�BDDPNQBOZJOH�NFBTVSFNFOU�QSPHSBN�
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4PGUXBSF�*OTQFDUJPO�JT�BO�JOEVTUSZ�QSPWFO�CFTU�QSBDUJDF�GPS�TPGUXBSF�RVBMJUZ�BT�
TVSBODF��*U�DPOTJTUT�PG�UIF�BDUJWJUJFT�QMBOOJOH�EFGFDU�EFUFDUJPO�EFGFDU�DPMMFD�
UJPO�BOE�EFGFDU�DPSSFDUJPO��"T�EFQJDUFE�JO�'JHVSF���UIF�QMBOOJOH�BDUJWJUZ�JT�QFS�
GPSNFE�CZ�UIF�PSHBOJ[FS�XIP�JT�SFTQPOTJCMF�GPS�TFUUJOH�VQ�BO�JOTQFDUJPO�GPS�B
QBSUJDVMBS�TPGUXBSF�BSUJGBDU��5ISPVHIPVU�UIF�EFGFDU�EFUFDUJPO�TUFQ�JOTQFDUPST
JOEJWJEVBMMZ�TDSVUJOJ[F�B�TPGUXBSF�BSUJGBDU�GPS�QPUFOUJBM�EFGFDUT�VTJOH�UIF�1FS�
TQFDUJWF�CBTFE�SFBEJOH�UFDIOJRVF��0UIFS�EPDVNFOUBUJPO�TVDI�BT�DPNQBOZ�
TQFDJGJD�HVJEFMJOFT�NBZ�TVQQPSU�UIJT�BDUJWJUZ��*OTQFDUPST�EPDVNFOU�BMM�QPUFOUJBM
EFGFDUT�UIFZ�GJOE�PO�B�EFGFDU�SFQPSU�GPSN��"T�TPNF�PG�UIF�QPUFOUJBM�EFGFDUT
EPDVNFOUFE�PO�UIF�EFGFDU�SFQPSU�GPSNT�NJHIU�QSPWF�OPU�UP�CF�SFBM�EFGFDUT�JO�
TQFDUPST�UPHFUIFS�XJUI�UIF�BVUIPS�BOE�B�NPEFSBUPS�QFSGPSN�BO�JOTQFDUJPO
NFFUJOH��5IF�HPBM�PG�UIF�JOTQFDUJPO�NFFUJOH�JT�UP�EFDJEF�VQPO�XIJDI�PG�UIF
QPUFOUJBM�EFGFDUT�BSF�SFBM�POFT��*O�BEEJUJPO�OFX�EFGFDUT�NJHIU�CF�EFUFDUFE
EVSJOH�UIF�JOTQFDUJPO�NFFUJOH��5ISPVHIPVU�UIF�NFFUJOH�POF�PG�JUT�QBSUJDJQBOUT
EPDVNFOUT�BMM�SFBM�EFGFDUT�PO�B�NFFUJOH�SFQPSU�GPSN��*O�UIF�GJOBM�BDUJWJUZ�UIF
BVUIPS�DPSSFDUT�UIF�SFBM�EFGFDUT�

'JHVSF�� 5IF�JOTQFDUJPO�QSPDFTT

%VSJOH�UIF�EFGFDU�EFUFDUJPO�TUFQ�UIF�JOTQFDUPST�VTF�UIF�1FSTQFDUJWF�CBTFE
SFBEJOH�UFDIOJRVF�UIBU�UFMMT�JOTQFDUJPO�QBSUJDJQBOUT�XIBU�UP�MPPL�GPS�BOE�NPSF
JNQPSUBOU�IPX�UP�TDSVUJOJ[F�B�TPGUXBSF�BSUJGBDU�GPS�EFGFDUT�



&YFDVUJWF�4VNNBSZ��&YQFSJFODF
VTJOH�1FSTQFDUJWF�CBTFE
*OTQFDUJPOT�BU�"MMJBO[

$PQZSJHIU���'SBVOIPGFS�*&4&������

5IF�CBTJD�HPBM�PG�1#3�JT�UP�FYBNJOF�UIF�WBSJPVT�EFTDSJQUJPOT�PG�B�TPGUXBSF�BSUJ�
GBDU�GSPN�UIF�QFSTQFDUJWFT�PG�UIF�BSUJGBDU�T�WBSJPVT�TUBLFIPMEFST�GPS�UIF�QVSQPTF
PG�JEFOUJGZJOH�EFGFDUT��&BDI�TPGUXBSF�BSUJGBDU�JT�JOTQFDUFE�GSPN�UIF�QFSTQFDUJWF
PG�FBDI�TUBLFIPMEFS�JOWPMWFE�JO�UIF�TPGUXBSF�MJGFDZDMF�JO�TVDI�B�XBZ�BT�UP�EF�
UFSNJOF�JG�UIF�EFTDSJQUJPOT�TBUJTGZ�UIF�TUBLFIPMEFSTl�QBSUJDVMBS�OFFET�

"O�JOTQFDUPS�JO�B�QFSTQFDUJWF�CBTFE�JOTQFDUJPO�SFBET�UIF�JOTQFDUFE�EFTDSJQUJPOT
GSPN�UIF�QFSTQFDUJWF�PG�B�QBSUJDVMBS�TUBLFIPMEFS��*O�EPJOH�TP�UIF�JOTQFDUPS�GPM�
MPXT�B�QFSTQFDUJWF�CBTFE�SFBEJOH�TDFOBSJP�	JO�TIPSU��TDFOBSJP
��"�TDFOBSJP�UFMMT
BO�JOTQFDUPS�IPX�UP�HP�BCPVU�SFBEJOH�BO�BSUJGBDU�GSPN�POF�QBSUJDVMBS�QFSTQFD�
UJWF�BOE�XIBU�UP�MPPL�GPS�

"T�TIPXO�JO�'JHVSF���UIF�TDFOBSJP�DPOTJTUT�PG�BO�JOUSPEVDUJPO�JOTUSVDUJPOT�BOE
RVFTUJPOT�GSBNFE�UPHFUIFS�JO�B�QSPDFEVSBM�NBOOFS��5IF�JOUSPEVDUPSZ�QBSU�EF�
TDSJCFT�UIF�TUBLFIPMEFS�T�JOUFSFTU�JO�UIF�BSUJGBDU�BOE�FYQMBJOT�UIF�RVBMJUZ�GBDUPST
NPTU�SFMFWBOU�GPS�UIJT�QFSTQFDUJWF��5IF�JOTUSVDUJPO�QBSU�EFTDSJCFT�XIBU�LJOE�PG
EFTDSJQUJPOT�BO�JOTQFDUPS�JT�UP�VTF�IPX�UP�SFBE�UIF�EFTDSJQUJPOT�BOE�IPX�UP
FYUSBDU�UIF�BQQSPQSJBUF�JOGPSNBUJPO�GSPN�UIFN�

4DFOBSJP

*OUSPEVDUJPO

*OTUSVDUJPOT

2VFTUJPOT

^8IBU�RVBMJUZ�GBDUPST�BSF�JOUFSFTUJOH 

^)PX�UP�FYUSBDU�JOGPSNBUJPO 

^)PX�UP�BOBMZ[F�FYUSBDUFE�JOGPSNBUJPO 

'JHVSF�� "�1FSTQFDUJWF�CBTFE�SFBEJOH�TDFOBSJP
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*OTQFDUJPOT�BU�"MMJBO[

$PQZSJHIU���'SBVOIPGFS�*&4&����� �

��� *NQBDUT�BOE�0CKFDUJWFT�PG�1#3�*OTQFDUJPOT

*O�UIF�GSBNFXPSL�PG�"MMJBO[l�&VSP�$POWFSTJPO�QSPKFDUT�JOTQFDUJPOT�IBWF�CFFO
QFSGPSNFE�JO�UXP�JNQPSUBOU�TVC�QSPKFDUT��*O�UIF�SFNBJOEFS�PG�UIJT�SFQPSU�UIFTF
TVC�QSPKFDUT�BSF�SFGFSSFE�UP�BT�1SPKFDU�"�BOE�1SPKFDU�#�

1SPKFDU�"�IBE�BO�FGGPSU�PG����QFSTPO�NPOUIT����QFSTPO�NPOUIT�PG�XIJDI�XFSF
FGGPSU�GSPN�UIF�*5�EFQBSUNFOU��*U�DPNQSJTFE�UXP�TUBHFT�BOE�IBE�UIF�UBTL�UP
BEBQU�TPGUXBSF�TZTUFNT�UP�UIF�&630�DVSSFODZ�GPS�UIF�"MMJBO[�*OWFTUNFOU�5SVTU
	,"(
�B�TVCTJEJBSZ�PG�UIF�"MMJBO[�(SPVQ��5IF�QSPKFDU�UFBN�DPOTJTUFE�PG���QSPK�
FDU�NFNCFST�FBDI�GSPN�UIF�*5�BOE�JOWFTUNFOU�EFQBSUNFOUT��1SPKFDU�#�IBE�BO
FGGPSU�PG����QFSTPO�NPOUIT����QFSTPO�NPOUIT�PG�XIJDI�XFSF�FGGPSU�GSPN�UIF
*5�EFQBSUNFOU��*U�BMTP�DPNQSJTFE�UXP�TUBHFT�UP�DPOWFSU�UIF�BNPVOUT�PG�JOTVS�
BODF�QPMJDJFT�UP�UIF�&630��5IF�QSPKFDU�UFBN�DPOTJTUFE�PG���QSPKFDU�NFNCFST
GSPN�*5�EFQBSUNFOUT�BOE����QSPKFDU�NFNCFST�GSPN�UIF�JOTVSBODF�EFQBSUNFOUT�

5IF�PWFSBMM�SFTVMUT�PG�UIF�1*&�JO�UIFTF�UXP�QSPKFDUT�DBO�CF�TVNNBSJ[FE�BT�GPM�
MPXT�

• *OTQFDUJPOT�JO�FBSMZ�QIBTFT�GJOE�EFGFDUT�UIBU�XPVME�IBWF�CFFO�EFUFDUFE�JO
NVDI�MBUFS�	UFTUJOH�
�QIBTFT�XJUIPVU�JOTQFDUJPOT��5IFSFGPSF�EFGFDUT�BSF�EF�
UFDUFE�FBSMJFS�JO�UIF�MJGF�DZDMF�

• *O�UIF�UXP�DPOTJEFSFE�QSPKFDUT�UIF�UFTU�FGGPSU�XBT�MPXFS�DPNQBSFE�UP�B
CBTFMJOF�EFSJWFE�GSPN�UXP�GPSNFS�QSPKFDUT�TJNJMBS�JO�TJ[F�UP�1SPKFDU�"�BOE�#�
5IF�FGGPSU�GPS�VOJU�UFTU�BOE�JOUFHSBUJPO�UFTU�BOE�JOUSPEVDUJPO�	FRVJWBMFOU�UP
BDDFQUBODF�UFTUJOH
�BDDPVOUFE�GPS�������SFTQ������PG�UIF�PWFSBMM�*5�EFWFM�
PQNFOU�FGGPSU�DPNQBSFE�UP�B�CBTFMJOF�PG�CFUXFFO�����BOE������"M�
UIPVHI�EJGGFSFOU�GBDUPST�DPOUSJCVUF�UP�UIJT�MPXFS�UFTUJOH�FGGPSU�	F�H��B�EJG�
GFSFOU�UFTUJOH�TUSBUFHZ
�UIF�EFWFMPQFST�DPOTJEFSFE�JOTQFDUJPOT�UP�CF�B�NBKPS
GBDUPS�

• 1FSGPSNJOH�JOTQFDUJPOT�GPS�VTFS�PVUQVU�EFTDSJQUJPOT�	TDSFFO�EFGJOJUJPOT�MFU�
UFST�UP�CF�TFOU�UP�"MMJBO[l�JOTVSBODF�DMJFOUT
�DPOUSJCVUFT�TJHOJGJDBOUMZ�UP�UIF
DMBSJUZ�BOE�DVTUPNFS�GSJFOEMJOFTT�PG�UIF�SFTVMUJOH�QSPEVDUT�

• *ODMVEJOH�UIF�GVUVSF�	"MMJBO[�JOUFSOBM
�VTFST�PG�UIF�TZTUFN�BT�JOTQFDUPST�JO
BOBMZTJT�JOTQFDUJPOT�MFBET�UP�B�TZTUFN�BQQSPQSJBUF�GPS�UIF�GVUVSF�VTFST��5IJT
DPOUSJCVUFT�UP�B�IJHIFS�VTFS�TBUJTGBDUJPO�PG�"MMJBO[l�TPGUXBSF�TZTUFNT�

• %FTJHO�*OTQFDUJPOT�XFSF�VTFGVM�GPS�EFUFDUJOH�QFSGPSNBODF�BOE�SFMJBCJMJUZ
QSPCMFNT�FBSMZ�PO�
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*OTQFDUJPOT�BU�"MMJBO[

$PQZSJHIU���'SBVOIPGFS�*&4&������

��� $PTU�#FOFGJU�PG�1#3�*OTQFDUJPOT

&GGPSU�4BWJOHT *O�UPUBM�CPUI�QSPKFDUT�TQFOU����QFSTPO�EBZT�PO�QFSGPSNJOH�JOTQFDUJPOT��*O�DPO�
USBTU�UP�UIJT�DPTU�UIF�QSPKFDU�NFNCFST�FTUJNBUFE�UIF�FGGPSU�TBWJOHT�GSPN�UIFTF
JOTQFDUJPOT�JO�MBUFS�QIBTFT�BU�����QFSTPO�EBZT��5IVT�UIF�SFUVSO�PO�JOWFTUNFOU
FRVBMT���BOE�JT�UIFSFGPSF�DMFBSMZ�MBSHFS�UIBO���

1SPKFDU $PTU &TUJNBUFE�4BWJOHT

1SPKFDU�" ���QE ���QE

1SPKFDU�# ���QE ����QE

5PUBM ���QE ����QE

5BCMF�� $PTU�#FOFGJU�PG�1#3�JOTQFDUJPOT�

*O�BEEJUJPO�UP�UIJT�FDPOPNJDBM�JNQBDU�PG�JOTQFDUJPOT�JOEJSFDU�BOE�RVBMJUBUJWF
CFOFGJUT�DPVME�CF�PCTFSWFE�BT�XFMM�

6TFS�4BUJTGBDUJPO 5IF�GPDVT�PG�1SPKFDU�"lT�JOTQFDUJPOT�XBT�PO�VTFS�PVUQVU�EFTDSJQUJPOT�TVDI�BT
MFUUFST�UP�CF�TFOE�UP�DVTUPNFST�BOE�TDSFFO�EFGJOJUJPOT�UP�CF�UBSHFUFE�UP�QFPQMF
XPSLJOH�JO�DBMM�DFOUFST��5IVT�TDFOBSJPT�GPS�UIF�DPSSFTQPOEJOH�UBSHFU�HSPVQT
	"MMJBO[l�JOWFTUNFOU�BOE�MFHBM�FYQFSUT�BT�XFMM�BT�"MMJBO[l�DBMM�DFOUFS�QFSTPOOFM

XFSF�EFWFMPQFE��"EEJUJPOBMMZ�UIFTF�TDFOBSJPT�XFSF�VTFE�CZ�JOTQFDUPST�CFJOH
FNQMPZFFT�JO�UIF�DBMM�DFOUFST�XIP�BMTP�LOPX�BCPVU�UIF�SFRVJSFNFOUT�PG�"M�
MJBO[l�JOWFTUNFOU�DMJFOUT��"T�B�SFTVMU�PG�UIFTF�UXP�NFBTVSFT�NBOZ�EFGFDUT�SF�
HBSEJOH�UIF�VTFS�GSJFOEMJOFTT�DPVME�CF�EFUFDUFE��5IJT�MFE�UP�UIF�EFGJOJUJPO�PG�B
NPSF�BQQSPQSJBUF�TZTUFN�DPOUSJCVUJOH�UP�"MMJBO[l�CVTJOFTT�PCKFDUJWF�m#FUUFS
DVTUPNFS�TBUJTGBDUJPO�PG�EFMJWFSFE�QSPEVDUTn�UIBU�BMTP�NPUJWBUFE�UIF�JOUSPEVD�
UJPO�PG�JOTQFDUJPOT�

&EVDBUJPO 5IF�FNQIBTJT�PG�1SPKFDU�#�XBT�UP�EFTJHO�BOE�JNQMFNFOU�DSVDJBM�BOE�DPNQMFY
SFRVJSFNFOUT�GPS�XIJDI�NBOZ�EJGGFSFOU�BTQFDUT�TVDI�BT�GJOBODJBM�BDUVBSJBM�PS�
HBOJ[BUJPOBM�BOE�JNQMFNFOUBUJPO�SFMBUFE�JTTVFT�IBE�UP�CF�UBLFO�JOUP�BDDPVOU�
5IF�JOWPMWFNFOU�PG�FYQFSUT�JO�UIF�SFTQFDUJWF�EPNBJOT�BT�JOTQFDUPST�DPOUSJCVUFE
UP�UIF�MFBSOJOH�PG�UIF�EFWFMPQFST�TJODF�UIF�EPDVNFOU�BVUIPST�DPVME�HBJO�JO�
TJHIU�JOUP�UIF�WBSJPVT�EPNBJOT��"T�B�SFTVMU�UIF�EPDVNFOU�BVUIPST�DPOTJEFSFE
UIJT�BEEJUJPOBM�LOPXMFEHF�BT�WBMVBCMF�GPS�GVUVSF�EFWFMPQNFOU�BDUJWJUJFT�
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$PQZSJHIU���'SBVOIPGFS�*&4&����� �

��� 1SFSFRVJTJUFT�GPS�UIF�*NQMFNFOUBUJPO�PG�1#3�*OTQFDUJPOT

*O�PSEFS�UP�QFSGPSN�JOTQFDUJPOT�TVDDFTTGVMMZ�UIF�GPMMPXJOH�QSFSFRVJTJUFT�IBWF�UP
CF�GVMGJMMFE�

• 5IF�JOTQFDUJPO�QSPDFTT�IBT�CFFO�EFGJOFE�
• 5IF�JOTQFDUJPO�QSPDFTT�JT�FNCFEEFE�JO�UIF�PWFSBMM�TPGUXBSF�EFWFMPQNFOU

QSPDFTT�
• 1FSTPOT�SFTQPOTJCMF�GPS�UIF�QFSGPSNBODF�PG�UIF�JOTQFDUJPO�QSPDFTT�IBWF

CFFO�JEFOUJGJFE�
• $PTU�BOE�CFOFGJU�PG�JOTQFDUJPOT�BSF�NBEF�FYQMJDJU�CZ�NFBOT�PG�BDDPNQBOZ�

JOH�NFBTVSFNFOU�QSPHSBNT�
• 5IF�JOTQFDUJPO�QBSUJDJQBOUT�IBWF�CFFO�USBJOFE�CPUI�XJUI�SFTQFDU�UP�UIF�JO�

TQFDUJPO�BQQSPBDI�BOE�UIF�BDDPNQBOZJOH�NFBTVSFNFOU�QSPHSBN�

��� "VYJMJBSZ�.FBOT�GPS�1#3�*OTQFDUJPOT�BOE�UIFJS�.FBTVSFNFOU

*O�PSEFS�UP�TBUJTGZ�UIF�QSFSFRVJTJUFT�MJTUFE�JO�UIF�QSFWJPVT�TFDUJPO�UIF�GPMMPXJOH
USBJOJOH�NBUFSJBM�IBT�CFFO�QSFQBSFE�GPS�VTBHF�XJUIJO�"MMJBO[l�&VSP�$POWFSTJPO
QSPKFDUT�BOE�UIF�):1&3�QSPKFDU�

• "�USBJOJOH�DPVSTF�PO�1FSTQFDUJWF�CBTFE�*OTQFDUJPOT�<�>�
• "�IBOECPPL�PO�1FSTQFDUJWF�CBTFE�*OTQFDUJPOT�<�>�
• "�USBJOJOH�DPVSTF�PO�(PBM�PSJFOUFE�.FBTVSFNFOU�VTJOH�(2.�<�>�
• "�(2.�NFBTVSFNFOU�QMBO�GPS�DIBSBDUFSJ[JOH�UIF�1FSTQFDUJWF�CBTFE�JOTQFD�

UJPO�BQQSPBDI�BOE�JUT�JNQBDU�PO�UIF�EFWFMPQNFOU�QSPDFTT�<�>�
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� .FBTVSFNFOU�3FTVMUT

��� *OUSPEVDUJPO

*O�PSEFS�UP�FWBMVBUF�UIF�JOUSPEVDUJPO�PG�1FSTQFDUJWF�CBTFE�	1#3
�JOTQFDUJPOT�JO
UIF�DPOUFYU�PG�UIF�1SPDFTT�*NQSPWFNFOU�&YQFSJNFOU�):1&3�UIF�JOTQFDUJPO
QSPDFTT�BOE�JUT�JNQBDU�PO�UIF�PWFSBMM�EFWFMPQNFOU�QSPDFTT�JT�JOWFTUJHBUFE�JO�B
RVBMJUBUJWF�BOE�RVBOUJUBUJWF�NBOOFS��5IF�CBTJT�PG�UIJT�JOWFTUJHBUJPO�JT�B�NFBT�
VSFNFOU�QSPHSBN�GPMMPXJOH�UIF�(2.�QBSBEJHN�<�><��>�

*O�UIJT�TFDUJPO�UIF�NBJO�SFTVMUT�PG�UIF�NFBTVSFNFOU�QSPHSBN�BT�EFGJOFE�JO�<�>
BSF�QSFTFOUFE��5IF�PSHBOJ[BUJPO�JT�BT�GPMMPXT��4FDUJPO�����QSFTFOUT�NFBTVSF�
NFOU�SFTVMUT�DIBSBDUFSJ[JOH�UIF�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�PG�1#3�JOTQFDUJPOT�
4FDUJPO�����DIBSBDUFSJ[FT�UIF�EFGFDUT�TMJQQJOH�UISPVHI�JOTQFDUJPOT�4FDUJPO����
DIBSBDUFSJ[FT�UIF�EFWFMPQNFOU�FGGPSU�PG�UIF�FOUJSF�QSPKFDU�4FDUJPO�����DIBSBD�
UFSJ[FT�UIF�DPTU�CFOFGJU�SFMBUJPOTIJQ�PG�JOTQFDUJPOT�4FDUJPO�����JOWFTUJHBUFT�UIF
JNQBDU�PG�UIF�JOTQFDUPSTl�FYQFSJFODF�PO�UIF�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�

*O�FBDI�TFDUJPO�UIF�SFMFWBOU�NFBTVSFNFOU�SFTVMUT�BDDPSEJOH�UP�UIF�(2.�QMBO
BSF�QSFTFOUFE��'PS�FBDI�RVFTUJPO�UIF�PCKFDU�PG�NFBTVSFNFOU�JUT�RVBMJUZ�BTQFDU
BOE�B�EFTDSJQUJPO�PG�UIF�RVBMJUZ�EFTDSJQUJPO�BSF�HJWFO��/FYU�UIF�NFBTVSFNFOU
SFTVMUT�GPS�CPUI�QSPKFDUT�BSF�QSFTFOUFE�BMPOH�XJUI�UIF�JOUFSQSFUBUJPO�PG�UIF�SF�
TVMUT�BT�HJWFO�CZ�UIF�QSPKFDU�NFNCFST�
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��� $IBSBDUFSJ[BUJPO�PG�1#3�*OTQFDUJPOT�XSU��FGGFDUJWFOFTT�BOE�FGGJDJFODZ

����� 8IBU�JT�UIF�FGGFDUJWFOFTT�PG�1#3�JOTQFDUJPOT�XIFSF�FGGFDUJWFOFTT�JT�EFGJOFE�BT
UIF�SBUJP�CFUXFFO�OVNCFS�PG�EFUFDUFE�EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJ�
DBM
�BOE�TJ[F�PG�UIF�EPDVNFOU 

%FTDSJQUJPO *O�PSEFS�UP�EFUFSNJOF�UIF�DBQBCJMJUZ�PG�JOTQFDUJPOT�UP�EFUFDU�EFGFDUT�UIF�NFBT�
VSF�kEFGFDU�EFOTJUZl�DBO�CF�VTFE��5IJT�NFBTVSF�JT�EFGJOFE�BT�UIF�OVNCFS�PG�EF�
GFDUT�EFUFDUFE�QFS�QBHF��*O�PSEFS�UP�DPNQBSF�UIF�FGGFDUJWFOFTT�PG�EJGGFSFOU�JO�
TQFDUJPOT�PS�JOTQFDUJPO�QSPDFTTFT�JU�IBT�UP�CF�BTTVNFE�UIBU�BMM�EPDVNFOUT
IBWF�UIF�TBNF�BDUVBM�EFGFDU�EFOTJUZ��5IFSFGPSF�JO�DPNQBSJOH�EJGGFSFOU�JOTQFD�
UJPOT�PS�JOTQFDUJPO�QSPDFTTFT�UIF�EJGGFSFOU�EPDVNFOU�UZQFT�IBWF�UP�CF�UBLFO
JOUP�BDDPVOU�TJODF�EJGGFSFOU�EPDVNFOU�UZQF�DBO�WBSZ�JO�UIFJS�BDUVBM�EFGFDU�EFO�
TJUZ�

0CKFDU 1#3�JOTQFDUJPOT�GPS�BOBMZTJT�BOE�IJHI�MFWFM�EFTJHO�JOTQFDUJPOT

2VBMJUZ�"TQFDU &GGFDUJWFOFTT

4JUVBUJPO 5IF�EFGFDU�EFOTJUZ�GPS�EPDVNFOU�UZQFT�CFMPOHJOH�UP�BOBMZTJT�BOE�IJHI�MFWFM
EFTJHO�JOTQFDUJPOT�JT�TIPXO�CFMPX��0O�BWFSBHF������EFGFDUT�QFS�QBHF�BSF�EF�
UFDUFE�JO�VTFS�PVUQVU�EFTDSJQUJPOT������EFGFDUT�QFS�QBHF�JO�GVODUJPOBM�SF�
RVJSFNFOUT������EFGFDUT�QFS�QBHF�JO�UIF�GVODUJPOBM�NPEFM�BOE������EFGFDUT
QFS�QBHF�JO�UFDIOJDBM�EFTDSJQUJPOT�

Defect Density
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User-output Descr. Funct. Requirements Funct. Model Technical Descr.

*OUFSQSFUBUJPO *O�1SPKFDU�"�VTFS�PVUQVU�EFTDSJQUJPOT�XFSF�JOTQFDUFE��'PS�UIJT�EPDVNFOU�UZQF
OFXMZ�EFWFMPQFE�EPDVNFOUT�TIPXFE�p�BT�JU�DBO�CF�FYQFDUFE�p�UIF�IJHIFTU�EF�
GFDU�EFOTJUZ��*O�QBSUJDVMBS�UIF�GJSTU�UXP�JOTQFDUJPOT�ZJFMEFE�B�EFGFDU�EFOTJUZ
NVDI�IJHIFS�	��BOE�����EFGFDUT�QFS�QBHF
�UIBO�UIF�GPMMPXJOH�JOTQFDUJPOT��5IJT
JT�EVF�UP�UIF�GBDU�UIBU�UIF�EFWFMPQFST�DPOTJEFSFE�UIF�SFTVMUT�PG�UIF�GJSTU�UXP�JO�
TQFDUJPOT�XIFO�EFWFMPQJOH�UIF�EPDVNFOUT�UIBU�XFSF�JOTQFDUFE�MBUFS�PO��5IVT
B�TJEF�FGGFDU�PG�JOTQFDUJPOT�JT�UIBU�EFWFMPQFST�CFDPNF�BXBSF�PG�QPTTJCMF�EFGFDUT
BOE�DBO�QSFWFOU�UIFN�JO�UIF�GVUVSF�
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*O�1SPKFDU�#�JO�XIJDI�UIF�SFNBJOJOH�EPDVNFOU�UZQFT�XFSF�JOTQFDUFE�POF�JO�
TQFDUJPO�ZJFMEFE�B�WFSZ�IJHI�EFGFDU�EFOTJUZ�PG������EFGFDUT�QFS�QBHF��5IJT�JO�
TQFDUJPO�DBO�CF�TFFO�BT�FYDFQUJPOBM�BT�UIF�JOTQFDUPST�GPVOE�NBOZ�EFGFDUT�UIBU
UIF�EFWFMPQFST�XFSF�BXBSF�PG�CVU�UIBU�IBE�OPU�UP�CF�BEESFTTFE�JO�UIF�GJSTU�JU�
FSBUJPO�PG�UIF�QSPKFDU�
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$PQZSJHIU���'SBVOIPGFS�*&4&����� ��

����� 8IBU�JT�UIF�FGGFDUJWFOFTT�PG�1#3�JOTQFDUJPOT�XIFSF�FGGFDUJWFOFTT�JT�EFGJOFE�BT�UIF
QFSDFOUBHF�PG�EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJDBM
�GPVOE 

%FTDSJQUJPO *O�PSEFS�UP�EFUFSNJOF�UIF�DBQBCJMJUZ�PG�JOTQFDUJPOT�UP�EFUFDU�EFGFDUT�UIF�QFS�
DFOUBHF�PG�EFGFDUT�EFUFDUFE�CZ�JOTQFDUJPOT�DBO�CF�VTFE�BT�NFUSJD��$PNQBSFE
UP�PUIFS�NFBTVSFT�TVDI�BT�UIF�OVNCFS�PG�EFGFDUT�PS�UIF�EFGFDU�EFOTJUZ�UIJT
NFBTVSF�DBO�CF�VTFE�UP�DPNQBSF�JOTQFDUJPOT�BDSPTT�EJGGFSFOU�EPDVNFOU�UZQFT�
*EFBMMZ������PG�BMM�QSFTFOU�EFGFDUT�TIPVME�CF�EFUFDUFE��%FQFOEJOH�PO�UIF�FG�
GFDUJWFOFTT�PG�UIF�JOTQFDUJPOT�BOE�UIF�EFUFDUBCJMJUZ�PG�EFGFDUT�UIJT�QFSDFOUBHF
DBO�BMTP�CF�MPXFS�

0CKFDU 1#3�JOTQFDUJPOT�GPS�BOBMZTJT�BOE�IJHI�MFWFM�EFTJHO�JOTQFDUJPOT

2VBMJUZ�"TQFDU� &GGFDUJWFOFTT

4JUVBUJPO *O�1SPKFDU�"�PO�BWFSBHF�����PG�BMM�EFGFDUT�BSF�EFUFDUFE�JO�VTFS�PVUQVU�EFTDSJQ�
UJPOT�XIFSFBT�JO�1SPKFDU�#�OP�EFGFDU�XBT�USBDFE�CBDL�UP�UIF�JOTQFDUFE�EPDV�
NFOUT�UIVT�ZJFMEJOH�B�WBMVF�PG������

Percentage of detected defects for each inspection
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*OUFSQSFUBUJPO *O�1SPKFDU�"�JO�XIJDI�VTFS�PVUQVU�EFTDSJQUJPOT�XFSF�JOTQFDUFE�����PG�BMM
BOBMZTJT�EFGFDUT�JO�UIF�JOTQFDUFE�EPDVNFOU�XFSF�BMSFBEZ�EFUFDUFE�BU�UIF�FOE�PG
UIF�BOBMZTJT�QIBTF�CZ�JOTQFDUJPOT��5IVT�UIF�EFWFMPQFST�PG�UIJT�QSPKFDU�DPOTJE�
FSFE�JOTQFDUJPOT�UP�QSFWFOU�NBOZ�EFGFDUT�GSPN�TMJQQJOH�UISPVHI�JOUP�MBUFS�EF�
WFMPQNFOU�BOE�UFTUJOH�BDUJWJUJFT�

*O�1SPKFDU�#�UIF�SFNBJOJOH�EPDVNFOU�UZQFT�XFSF�JOTQFDUFE��)FSF������PG�BMM
BOBMZTJT�EFGFDUT�XFSF�EFUFDUFE�CZ�JOTQFDUJPOT��)PXFWFS�UIJT�GJHVSF�IBT�UP�CF
JOUFSQSFUFE�XJUI�DBSF��*O�UIJT�QSPKFDU�UIF�BOBMZTJT�EPDVNFOUT�EFBMU�NPSF�XJUI
TUSBUFHJD�BTQFDUT�PG�UIF�&VSP�$POWFSTJPO�XIFSFBT�EFUBJMT�XFSF�SFGJOFE�EVSJOH
EFTJHO��%FGFDUT�GSPN�MBUFS�	UFTUJOH�
�QIBTFT�XFSF�USBDFE�CBDL�UP�UIF�EFUBJMFE
EPDVNFOUBUJPO�CFJOH�UIF�MPX�MFWFM�EFTJHO��5IVT�OP�EFGFDU�XBT�USBDFE�CBDL�UP
UIF�BOBMZTJT�PS�IJHI�MFWFM�EFTJHO�QIBTF�
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����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�GJOEJOHT�RVFTUJPOT�JNQSPWFNFOU�QSPQPTBMT�BOE
DPNNFOUT 

%FTDSJQUJPO #FTJEFT�EFGFDUT�	GJOEJOHT�J�F��JTTVFT�UIBU�IBWF�UP�CF�DPSSFDUFE�
�JOTQFDUJPOT
DBO�BMTP�VODPWFS�JTTVFT�UIBU�IBWF�UP�CF�JOWFTUJHBUFE�GVSUIFS�JO�DPPSEJOBUJPO
XJUI�PUIFS�EFQBSUNFOUT�PS�QSPKFDUT�	RVFTUJPOT
�QSPQPTBMT�UP�JNQSPWF�UIF�EF�
WFMPQNFOU�QSPDFTT�	JNQSPWFNFOU�QSPQPTBMT
�BOE�DPNNFOUT�DBQUVSJOH�JNQPS�
UBOU�FYQMBOBUJPOT�SFHBSEJOH�UIF�JOTQFDUFE�EPDVNFOU�	DPNNFOUT
�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU %FUFDUFE�JTTVFT

4JUVBUJPO *O�CPUI�QSPKFDUT�NPTUMZ�EFGFDUT�	GJOEJOHT
�BSF�SFDPSEFE�BT�TIPXO�CFMPX�

1SPKFDU�" 1SPKFDU�#

Q1.2: Distribution of Findings, Questions, Proposals, and 
Comments

91%

3% 5% 1%

100%

0% 0% 0%
0%

20%

40%

60%

80%

100%

120%

Finding Question Improvement proposal  Comment

P
er

ce
n

ta
g

e 
b

re
ak

d
o

w
n

 o
f 

F
in

d
in

g
/Q

u
es

ti
o

n
/P

ro
p

o
sa

l/
C

o
m

m
en

t

Analysis-Inspections (BB) Design-Inspections (MB)

Q1.2: Distribution of Findings, Questions, Proposals, and 
Comments
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*OUFSQSFUBUJPO *OTQFDUJPOT�DBO�VODPWFS�EJGGFSFOU�LJOET�PG�JTTVFT�TVDI�BT�RVFTUJPOT�JNQSPWF�
NFOU�QSPQPTBMT�DPNNFOUT�BOE�EFGFDUT��5IF�FNQIBTJT�JT�IPXFWFS�UP�EFUFDU
EFGFDUT�

�����������������������������������������������
��TFF�BMTP�4FDUJPO�������GPS�BO�FYQMBOBUJPO�PG�UIF�UFSN�kGJOEJOHl
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����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�GJOEJOHT�RVFTUJPOT�QSPQPTBMT�DPNNFOUT�XJUI�SFTQFDU
UP�UIF�JOTQFDUFE�QSPEVDU�PUIFS�QSPEVDUT�QSPDFTT�PUIFS�QSPKFDUT 

%FTDSJQUJPO %VSJOH�BO�JOTQFDUJPO�B�EFGFDU�GJOEJOH�DBO�CF�EFUFDUFE�JO�UIF�JOTQFDUFE�EPDV�
NFOU�	JOTQFDUFE�EPDVNFOU
�PS�JU�DBO�CF�EJTDPWFSFE�UIBU�BOPUIFS�EPDVNFOU�JO
UIF�QSPKFDU�IBT�UP�CF�DIBOHFE�PS�DPSSFDUFE�	PUIFS�QSPEVDU
��.PSFPWFS�JU�DBO
CF�EFDJEFE�UIBU�DPPSEJOBUJPO�XJUI�B�QBSBMMFM�QSPKFDU�IBT�UP�CF�QFSGPSNFE
	PUIFS�QSPKFDU
��'JOBMMZ�B�GJOEJOH�DBO�SFGFS�UP�UIF�QSPDFTT�XIFSF�FJUIFS�UIF�EF�
WFMPQNFOU�QSPDFTT�PS�UIF�QSPDFTT�PG�BQQMZJOH�UIF�EFWFMPQFE�TZTUFN�JT�NFBOU
	QSPDFTT
�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU 3FGFSFODF�PG�EFUFDUFE�GJOEJOHT�RVFTUJPOT�QSPQPTBMT�DPNNFOUT

4JUVBUJPO *O�CPUI�QSPKFDUT�UIF�GJOEJOHT�SFGFS�NPTUMZ�UP�UIF�JOTQFDUFE�QSPEVDU�BT�TIPXO
CFMPX�

1SPKFDU�" 1SPKFDU�#

Q1.3: Reference of Findings/Questions/Proposals/Comments
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Q1.3: Reference of Findings/Questions/Proposals/Comments
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*OUFSQSFUBUJPO "MUIPVHI�UIF�EFGFDUT�GJOEJOHT�EFUFDUFE�JO�JOTQFDUJPOT�DBO�SFGFS�UP�TFWFSBM
TPVSDFT�B�DMFBS�FNQIBTJT�JT�PO�UIF�JOTQFDUFE�EPDVNFOU��5IJT�SFTVMU�EFNPO�
TUSBUFT�UIBU�UIF�GPDVT�JT�PO�DIFDLJOH�BOE�JNQSPWJOH�UIF�EPDVNFOU�BT�SFDPN�
NFOEFE�JO�UIF�MJUFSBUVSF�
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����� 8IBU�JT�UIF�TFWFSJUZ�PG�UIF�EFUFDUFE�EFGFDUT 

%FTDSJQUJPO *OTQFDUJPOT�DBO�EFUFDU�EFGFDUT�UIBU�EJGGFS�JO�UIFJS�JNQBDU�PO�UIF�DVTUPNFS
PUIFS�TZTUFNT�PS�UIF�TZTUFN�VOEFS�JOTQFDUJPO��%FQFOEJOH�PO�UIF�TFWFSJUZ�PG
UIJT�JNQBDU�EFGFDUT�DBO�CF�DMBTTJGJFE�BT�WFSZ�DSJUJDBM�DSJUJDBM�PS�JOUFSFTUJOH�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU 4FWFSJUZ�PG�EFUFDUFE�EFGFDUT

4JUVBUJPO *O�CPUI�QSPKFDUT�NBJOMZ�EFGFDUT�PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM�XFSF�EF�
UFDUFE��"�EJGGFSFODF�DBO�CF�PCTFSWFE�CFUXFFO�1SPKFDU�"�BOE�1SPKFDU�#�JO�UIF
TFOTF�UIBU�JO�1SPKFDU�#�B�IJHI�QSPQPSUJPO�PG�EFGFDUT�BSF�PG�TFWFSJUZ�WFSZ�DSJUJDBM�

1SPKFDU�" 1SPKFDU�#

Q1.4: Severity of detected defects
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Q1.4: Severity of detected defects
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*OUFSQSFUBUJPO 5IF�JOTQFDUFE�QSPEVDUT�JO�1SPKFDU�"�XFSF�VTFS�PVUQVU�EFTDSJQUJPOT�TVDI�BT
TDSFFO�EFGJOJUJPOT�BOE�MFUUFST�UP�CF�TFOU�UP�"MMJBO[l�JOTVSBODF�DMJFOUT��4JODF�VTFS�
GSJFOEMJOFTT�XBT�UIF�GPDVT�PG�UIF�JOTQFDUJPO�EFGFDUT�XJUI�BO�JNQBDU�PO�UIF�VTFS
PS�DVTUPNFS�XFSF�DMBTTJGJFE�WFSZ�DSJUJDBM�XIFSFBT�PUIFS�JNQPSUBOU�EFGFDUT�XFSF
DMBTTJGJFE�BT�DSJUJDBM��%VF�UP�UIF�TVCKFDUJWF�OBUVSF�PG�VTFS�GSJFOEMJOFTT�BMTP�OJDF�
UP�IBWF�EFGFDUT�UIBU�XFSF�OPU�DSJUJDBM�UP�UIF�TZTUFN�XFSF�EFUFDUFE�BOE�DMBTTJ�
GJFE�BT�JOUFSFTUJOH�

5IF�JOTQFDUFE�QSPEVDUT�PG�1SPKFDU�#�XFSF�EPDVNFOUT�EFGJOJOH�	QBSUT�PG
�UIF
GVODUJPOBMJUZ�GPS�UIF�FOUJSF�TZTUFN��5IVT�NPTU�EFGFDUT�XFSF�WFSZ�DSJUJDBM�BT�UIF
EFGFDUT�XPVME�IBWF�BGGFDUFE�TZTUFN�GVODUJPOBMJUZ�TJHOJGJDBOUMZ�

%VF�UP�UIF�EJGGFSFOU�OBUVSF�PG�UIF�EFGFDUT�BOE�DMBTTJGJDBUJPOT�BT�EFTDSJCFE
BCPWF�UIF�HSBQIT�TIPXO�BCPWF�BSF�EJGGJDVMU�UP�DPNQBSF��'PS�B�SFBTPOBCMF
DPNQBSJTPO�UIF�DMBTTFT�WFSZ�DSJUJDBM�BOE�DSJUJDBM�IBWF�UP�CF�DPMMBQTFE�JOUP�POF
TJOHMF�DMBTT��5IF�JOUFSQSFUBUJPO�PG�UIJT�SFTVMU�UIFO�TIPXT�UIBU�UIF�EFUFDUFE�EF�
GFDUT�IBWF�B�TJHOJGJDBOU�JNQBDU�PO�UIF�DVTUPNFS�PS�UIF�EFWFMPQFE�TZTUFN�JOEJ�
DBUJOH�UIF�RVBMJUZ�JNQSPWFNFOU�BDIJFWFE�CZ�JOTQFDUJPOT�
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����� 8IBU�JT�UIF�EJTUSJCVUJPO�PG�EFUFDUFE�EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE�WFSZ�DSJUJDBM

CSPLFO�EPXO�CZ�EFGFDU�UZQF 

%FTDSJQUJPO 5IF�EFGFDUT�EFUFDUFE�JO�JOTQFDUJPOT�DBO�CF�EVF�UP�UIF�GBDU�UIBU�UIF�JOTQFDUFE
EPDVNFOU�JT�JODPOTJTUFOU�JO�JUTFMG�	JODPOTJTUFOU
�UIBU�UIF�SFRVJSFNFOUT�PS�EFTJHO
JT�BNCJHVPVT�BOE�BMMPXT�EJGGFSFOU�JOUFSQSFUBUJPOT�	BNCJHVPVT
�UIBU�UIF�EPDV�
NFOU�JT�OPU�DPODSFUF�FOPVHI�UP�BMMPX�BO�JNQMFNFOUBUJPO�	OPU�DPODSFUF
�UIBU
BO�JNQPSUBOU�BTQFDU�IBT�CFFO�PNJUUFE�	GPSHPUUFO
�PS�UIBU�B�NJTUBLF�IBT�CFFO
NBEF�	XSPOH
��"EEJUJPOBMMZ�JOTQFDUPST�DBO�SBJTF�OFX�BTQFDUT�UIBU�TIPVME�CF
QVU�JOUP�UIF�SFRVJSFNFOUT�PS�EFTJHO�	OFX
�PS�DBO�QSPWJEF�EJGGFSFOU�JEFBT�GPS
JNQMFNFOUBUJPO�	BMUFSOBUJWF
��'JOBMMZ�VOJNQPSUBOU�BTQFDUT�MFBEJOH�UP�HPME�
QMBUJOH�DBO�CF�JEFOUJGJFE�BOE�SFNPWFE�	FYUSBOFPVT
�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU 5ZQF�PG�EFUFDUFE�EFGFDUT

4JUVBUJPO *O�1SPKFDU�"�UIF�NBKPSJUZ�PG�EFGFDUT�EFUFDUFE�JO�BOBMZTJT�BSF�PG�UZQF�BNCJHVPVT
OFX�BOE�BMUFSOBUJWF��*O�1SPKFDU�#�UIF�NBKPSJUZ�PG�EFGFDUT�BSF�PG�UZQF�OPU�DPO�
DSFUF�BOE�BNCJHVPVT�

1SPKFDU�"� 1SPKFDU�#

Q1.5: Defect Types

8%

26%

7%

9%

1%

20%

18%

11%

14%

0%

29%

14%

0%

29%

14%

0%
0%

5%

10%

15%

20%

25%

30%

Inconsistent Ambiguous Not Concrete Forgotten Wrong New Alternative Extraneous

Analysis-Inspections (BB) Design-Inspections (MB)

Q1.5: Defect Types
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*OUFSQSFUBUJPO 'PS�1SPKFDU�"�UIF�EJTUSJCVUJPO�JT�FYQMBJOFE�CZ�UIF�UZQF�PG�UIF�JOTQFDUFE�EPDV�
NFOU�	VTFS�PVUQVU�EFTDSJQUJPOT�TVDI�BT�TDSFFO�EFGJOJUJPOT�BOE�MFUUFST�UP�CF�TFOU
UP�"MMJBO[l�JOTVSBODF�DMJFOUT
��5IF�GPDVT�PO�VTFS�GSJFOEMJOFTT�JO�UIFTF�JOTQFDUJPOT
VODPWFSFE�NBOZ�BTQFDUT�UIBU�XFSF�OPU�DMFBS�FOPVHI�	UZQF�BNCJHVPVT
��"MUFS�
OBUJWF�TPMVUJPOT�XFSF�PGUFO�QSPWJEFE�UP�JODSFBTF�VTFS�GSJFOEMJOFTT�FYQMBJOJOH
UIF�IJHI�QSPQPSUJPO�PG�EFGFDUT�PG�UZQF�BMUFSOBUJWF��5IF�QSPQPSUJPO�PG�EFGFDUT�PG
UZQF�OFX�SFGMFDUT�UIF�GBDU�UIBU�EVF�UP�UIF�EJWFSTF�TFMFDUJPO�PG�JOTQFDUJPO�QBS�
UJDJQBOUT�NBOZ�EJGGFSFOU�BTQFDUT�PG�UIF�JOTQFDUFE�QSPEVDUT�DPVME�CF�DPWFSFE�

*O�1SPKFDU�#�UIF�IJHI�QSPQPSUJPO�PG�EFGFDUT�PG�UZQF�OPU�DPODSFUF�JT�FYQMBJOFE�CZ
UIF�OBUVSF�PG�UIF�QSPKFDU��*O�UIJT�QSPKFDU�UIF�TZTUFN�XBT�EFWFMPQFE�JO�UXP�JU�

�����������������������������������������������
��0OMZ�B�WFSZ�TNBMM�OVNCFS�PG�EFTJHO�EFGFDUT�XFSF�EFUFDUFE��5IFSFGPSF�BO�JOUFSQSFUBUJPO�PG�UIFJS�SFTVMUT�JT
OPU�SFBTPOBCMF�IFSF�
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FSBUJPOT��%VSJOH�UIF�JOTQFDUJPOT�JO�UIF�GJSTU�JUFSBUJPO�DZDMF�NBOZ�EFGFDUT�BSPTF
UIBU�XFSF�OPU�TVCKFDU�PG�UIF�GJSTU�JUFSBUJPO�CVU�PG�UIF�TFDPOE��5IVT�UIF�EFWFM�
PQFST�IBE�B�CFOFGJU�BGUFS�UIF�JOTQFDUJPOT�JO�UIF�GJSTU�DZDMF�GPS�UIF�EFWFMPQNFOU
BDUJWJUJFT�JO�UIF�TFDPOE�DZDMF�BT�XFBLOFTTFT�XFSF�BMSFBEZ�JEFOUJGJFE�CFGPSF�UIF
TFDPOE�DZDMF�TUBSUFE��5IF�QSPQPSUJPO�PG�BNCJHVPVT�EFGFDUT�DPVME�CF�QBSUMZ�FY�
QMBJOFE�CZ�UIF�GBDU�UIBU�EJGGFSFOU�QFPQMF�DBO�IBWF�EJGGFSFOU�JOUFSQSFUBUJPOT�PG�B
QISBTJOH��5IVT�JOTQFDUJPOT�DPOUSJCVUFE�UP�DMFBSFS�BOE�NPSF�QSFDJTF�SFRVJSF�
NFOUT�
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����� 8IBU�XPVME�IBWF�CFFO�UIF�JNQBDU�PG�UIF�EFUFDUFE�EFGFDUT�	PG�TFWFSJUZ�DSJUJDBM�BOE
WFSZ�DSJUJDBM�
�JG�UIFZ�IBE�OPU�CFFO�EFUFDUFE 

%FTDSJQUJPO %FGFDUT�EFUFDUFE�JO�JOTQFDUJPOT�DBO�IBWF�EJGGFSFOU�JNQBDUT�PO�UIF�DVTUPNFS�JG
UIFZ�IBE�OPU�CFFO�GPVOE�JO�JOTQFDUJPOT�CVU�IBE�CFFO�EFUFDUFE�JO�UIF�GJOBM�TZT�
UFN��"�TUBOEBSE�DMBTTJGJDBUJPO�TDIFNF�UP�DBQUVSF�UIF�JNQBDU�PG�EFGFDUT�JT�HJWFO
JO�<�>��5IJT�TDIFNF�EFGJOFT�UIF�JNQBDU�PG�EFGFDUT�PO�UIF�DVTUPNFS�BT�VTFS�
GSJFOEMJOFTT�EPDVNFOUBUJPO�GVODUJPOBMJUZ�JOUFHSJUZ�QFSGPSNBODF�TUBOEBSET
NBJOUBJOBCJMJUZ�PS�SFMJBCJMJUZ�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *NQBDU�PG�EFUFDUFE�EFGFDUT

4JUVBUJPO *O�1SPKFDU�"�UIF�NBKPSJUZ�PG�EFGFDUT�JNQBDU�UIF�VTFS�GSJFOEMJOFTT�PG�UIF�TZTUFN
XIFSFBT�JO�1SPKFDU�#�UIF�NBKPSJUZ�PG�EFGFDUT�IBWF�BO�JNQBDU�PO�UIF�GVODUJPOBM�
JUZ�PG�UIF�TZTUFN��*O�1SPKFDU�#�EFTJHO�JOTQFDUJPOT�BEEJUJPOBMMZ�VODPWFS�QFSGPSN�
BODF�BOE�SFMJBCJMJUZ�EFGFDUT�

1SPKFDU�"� 1SPKFDU�#

Q1.6: Impact of detected defects
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*OUFSQSFUBUJPO 5IFTF�SFTVMUT�BSF�FYQMBJOFE�CZ�UIF�UZQF�PG�JOTQFDUFE�QSPEVDUT��*O�1SPKFDU�"�VTFS�
PVUQVU�EFTDSJQUJPOT�BSF�JOTQFDUFE��5IF�GPDVT�PG�UIFTF�JOTQFDUJPOT�JT�PO�VTFS�
GSJFOEMJOFTT�FYQMBJOJOH�OBUVSBMMZ�UIF�IJHI�QSPQPSUJPO�PG�VTFS�GSJFOEMJOFTT�EF�
GFDUT��5IF�GPDVT�PG�1SPKFDU�#�XBT�UIF�EFGJOJUJPO�BOE�JNQMFNFOUBUJPO�PG�	B�QBSU
PG
�UIF�GVODUJPOBMJUZ�GPS�UIF�FOUJSF�TZTUFN��5IVT�UIF�JOTQFDUFE�EPDVNFOUT�UZQFT
	GVODUJPOBM�EFTDSJQUJPOT�GVODUJPOBM�NPEFM�NPEVMF�EFTDSJQUJPOT
�FYQMBJO�UIF
IJHI�QSPQPSUJPO�PG�GVODUJPOBMJUZ�EFGFDUT��*O�)JHI�-FWFM�%FTJHO�JOTQFDUJPOT�BEEJ�
UJPOBMMZ�EFGFDUT�XFSF�EFUFDUFE�JNQBDUJOH�QFSGPSNBODF�BOE�SFMJBCJMJUZ�JTTVFT�

5IVT�EFQFOEJOH�PO�UIF�UZQF�PG�JOTQFDUFE�EPDVNFOU�JOTQFDUJPOT�DPOUSJCVUFE
UP�B�NPSF�VTFS�GSJFOEMZ�TZTUFN�UIBU�JNQMFNFOUFE�UIF�DPSSFDU�GVODUJPOBMJUZ��5IJT
XJMM�SFTVMU�JO�B�IJHIFS�BDDFQUBODF�PG�UIF�TZTUFN�GSPN�UIF�GVUVSF�VTFST�

�����������������������������������������������
��0OMZ�B�WFSZ�TNBMM�OVNCFS�PG�EFTJHO�EFGFDUT�XFSF�EFUFDUFE��5IFSFGPSF�BO�JOUFSQSFUBUJPO�PG�UIF�SFTVMUT�JT�OPU
SFBTPOBCMF�IFSF�
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����� 8IBU�JT�UIF�FGGJDJFODZ�	OVNCFS�PG�EFGFDUT�EFUFDUFE�EJWJEFE�CZ�UIF�EFUFDUJPO�FG�
GPSU
�PG�1#3�JOTQFDUJPOT 

%FTDSJQUJPO *OTQFDUJPO�FGGJDJFODZ�DIBSBDUFSJ[FT�UIF�DPTUT�BTTPDJBUFE�XJUI�GJOEJOH�EFGFDUT�CZ
JOTQFDUJPOT��"�DPNNPO�NFBTVSF�GPS�JOTQFDUJPO�FGGJDJFODZ�JT�UIF�OVNCFS�PG�EF�
UFDUFE�EFGFDUT�EJWJEFE�CZ�UIF�EFUFDUJPO�FGGPSU

0CKFDU 1#3�JOTQFDUJPOT�GPS�BOBMZTJT�BOE�IJHI�MFWFM�EFTJHO�EPDVNFOUT

2VBMJUZ�"TQFDU &GGJDJFODZ

4JUVBUJPO *O�1SPKFDU�"�PO�BWFSBHF������EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�PS�DSJUJDBM
�QFS�QFS�
TPO�IPVS�XFSF�EFUFDUFE�JO�VTFS�PVUQVU�EFTDSJQUJPOT�XIFSFBT�JO�1SPKFDU�#�PO
BWFSBHF������EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�PS�DSJUJDBM
�QFS�QFSTPO�IPVS�XFSF
EFUFDUFE�

1SPKFDU�" 1SPKFDU�#
Q1.7: Efficiency (defects per personhour)
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Q1.7: Efficiency (defects per personhour)
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*OUFSQSFUBUJPO "�EJSFDU�JOUFSQSFUBUJPO�PG�UIF�FGGJDJFODZ�WBMVFT�JO�UIF�UXP�QSPKFDUT�XBT�OPU�QFS�
GPSNFE��)PXFWFS�TJODF�FGGJDJFODZ�DPNCJOFT�CPUI�UIF�FGGPSU�SFRVJSFE�GPS�JO�
TQFDUJPOT�BT�XFMM�UIFJS�FGGFDUJWFOFTT�	IFSF��UIF�OVNCFS�PG�EFGFDUT
�UIF�JOUFSQSF�
UBUJPOT�BOE�JNQSPWFNFOU�QSPQPTBMT�GPS�UIF�RVBMJUZ�BTQFDUT�FGGPSU�	4FDUJPO
�����
�BOE�FGGFDUJWFOFTT�	4FDUJPO�������BOE������
�BQQMZ�IFSF�BT�XFMM�
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��� $IBSBDUFSJ[BUJPO�PG�UIF�EFGFDU�TMJQQBHF

����� 8IBU�JT�UIF�OVNCFS�PG�EFGFDUT�CSPLFO�EPXO�CZ�BDUJWJUZ�XIFSF�EFGFDU�XBT�EF�
UFDUFE�BOE�XIFSF�JU�XBT�JOKFDUFE 

%FTDSJQUJPO *OTQFDUJPOT�JO�FBSMZ�QIBTFT�DBO�VODPWFS�EFGFDUT�UIBU�PUIFSXJTF�XPVME�IBWF
CFFO�EFUFDUFE�JO�NVDI�MBUFS�	UFTUJOH
�QIBTFT�BU�IJHIFS�DPTUT��5IVT�EFGFDUT�DBO
CF�EFUFDUFE�NVDI�FBSMJFS�JO�UIF�MJGF�DZDMF�

0CKFDU 0WFSBMM�7FSJGJDBUJPO�BOE�7BMJEBUJPO�"QQSPBDI

2VBMJUZ�"TQFDU 5JNF�PG�EFGFDU�EFUFDUJPO

4JUVBUJPO *O�1SPKFDU�"����EFGFDUT�	J�F�����
�XIFSF�EFUFDUFE�JO�FBSMZ�BOBMZTJT�BOE�EFTJHO
JOTQFDUJPOT�XIFSFBT�JO�1SPKFDU�#�����EFGFDUT�	J�F�����
�EFGFDUT�XIFSF�EF�
UFDUFE�JO�FBSMZ�JOTQFDUJPOT�BT�TIPXO�CFMPX��	/PUF��*O�JOUFHSBUJPO�UFTU�POMZ�EF�
GFDUT�PG�PSJHJO�BOBMZTJT�BOE�EFTJHO�EFUFDUFE�JO�UIF�TFDPOE�JUFSBUJPO�PG�UIF�QSPK�
FDU�XFSF�SFDPSEFE�BOE�UIVT�DPOTJEFSFE�JO�UIJT�BOBMZTJT
�

1SPKFDU�" 1SPKFDU�#

Q2.1.1 Number of defects detected per activity and origin 
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*OUFSQSFUBUJPO *O�UIJT�GJHVSF�UIF�OVNCFS�PG�EFGFDUT�GPVOE�JO�BOBMZTJT�BOE�EFTJHO�JOTQFDUJPOT
DPOUBJOT�POMZ�EFGFDUT�PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM�XIJDI�DPVME�IBWF�SF�
TVMUFE�JO�B�UFTU�EFGFDU��5IFSFGPSF�EVF�UP�JOTQFDUJPOT�EFGFDUT�BSF�EFUFDUFE�NVDI
FBSMJFS�JO�UIF�MJGF�DZDMF�UIBO�XJUI�UFTUJOH�BMPOF�

*O�1SPKFDU�"�NPTU�PG�UIF�EFGFDUT�PG�PSJHJO�BOBMZTJT�XFSF�JOEFFE�EFUFDUFE�JO
BOBMZTJT�JOTQFDUJPOT�	���
��5IVT�JOTQFDUJPOT�IFMQFE�UP�BTTVSF�UIF�RVBMJUZ�PG
UIF�SFRVJSFNFOUT�TQFDJGJDBUJPO�FBSMZ�PO�XIJDI�SFTVMUFE�JO�GFXFS�EFGFDUT�BOE
UIVT�MFTT�SFXPSL�FGGPSU�JO�UIF�UFTUJOH�QIBTF�

*O�1SPKFDU�#�UIF�JOTQFDUFE�BOBMZTJT�EPDVNFOUT�QSPWJEFE�UIF�DPODFQU�GPS�UIF�JN�
QMFNFOUBUJPO�GSPN�UIF�WJFXQPJOU�PG�UIF�BQQMJDBUJPO�EPNBJO��5IF�EFTJHO�EPDV�
NFOUT�DPOUBJOFE�UIF�UFDIOJDBM�BTQFDUT�PG�UIF�TZTUFN��*O�MBUFS�UFTUJOH�QIBTFT�EF�
GFDUT�XFSF�POMZ�USBDLFE�CBDL�UP�UIJT�UFDIOJDBM�DPODFQU��5IFSFGPSF�OP�EFGFDUT�PG
PSJHJO�BOBMZTJT�BSF�EFUFDUFE�JO�MBUFS�QIBTFT�
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����� 8IBU�JT�UIF�SBUJP�PG�UIF�OVNCFS�PG�EFGFDUT�EFUFDUFE�EVSJOH�BOBMZTJT�BOE�EFTJHO
JOTQFDUJPOT�BOE�UIF�UPUBM�OVNCFS�PG�EFGFDUT�XJUI�PSJHJO�JO�BOBMZTJT�BOE�EFTJHO
EPDVNFOUT 

%FTDSJQUJPO 5IF�FGGFDUJWFOFTT�PG�UIF�PWFSBMM�WFSJGJDBUJPO�BOE�WBMJEBUJPO�BQQSPBDI�DBO�CF
DIBSBDUFSJ[FE�CZ�EFUFSNJOJOH�GPS�FBDI�EFGFDU�EFUFDUJPO�BDUJWJUZ�UIF�QFSDFOUBHF
PG�EFGFDUT�UIBU�BSF�EFUFDUFE��*EFBMMZ������PG�BMM�EFGFDUT�DSFBUFE�JO�POF�QIBTF
	F�H��BOBMZTJT�PS�EFTJHO
�TIPVME�CF�EFUFDUFE�JO�UIF�DPSSFTQPOEJOH�EFUFDUJPO�BD�
UJWJUZ�	BOBMZTJT�JOTQFDUJPO�EFTJHO�JOTQFDUJPO
��%FQFOEJOH�PO�UIF�TFMFDUJPO�PG
EPDVNFOUT�UP�CF�JOTQFDUFE�UIF�FGGFDUJWFOFTT�PG�UIF�JOEJWJEVBM�JOTQFDUJPOT�BOE
UIF�EFUFDUBCJMJUZ�PG�EFGFDUT�UIJT�QFSDFOUBHF�DBO�CF�MPXFS�UIBO������

0CKFDU 0WFSBMM�7FSJGJDBUJPO�BOE�7BMJEBUJPO�"QQSPBDI

2VBMJUZ�"TQFDU %FGFDU�4MJQQBHF

4JUVBUJPO *O�CPUI�QSPKFDUT�B�IJHI�QFSDFOUBHF�PG�EFGFDUT�XJUI�PSJHJO�BOBMZTJT�BSF�EFUFDUFE
JO�BOBMZTJT�JOTQFDUJPOT�BT�TIPXO�CFMPX��*O�1SPKFDU�"�UIF�QFSDFOUBHF�PG�EFTJHO
EFGFDUT�EFUFDUFE�JO�EFTJHO�JOTQFDUJPOT�JT�DPNQBSBCMZ�MPX�BU�����

1SPKFDU�" 1SPKFDU�#

"OBMZTJT�1IBTF %FTJHO�1IBTF "OBMZTJT�1IBTF %FTJHO�1IBTF

��� ��� ���� �����

*OUFSQSFUBUJPO *O�1SPKFDU�"�NPTU�PG�UIF�EFGFDUT�PG�PSJHJO�BOBMZTJT�XFSF�JOEFFE�EFUFDUFE�JO
BOBMZTJT�JOTQFDUJPOT��5IVT�JOTQFDUJPOT�IFMQFE�UP�BTTVSF�UIF�RVBMJUZ�PG�UIF�SF�
RVJSFNFOUT�TQFDJGJDBUJPO�FBSMZ�PO�XIJDI�SFTVMUFE�JO�GFXFS�EFGFDUT�BOE�UIVT�SF�
XPSL�FGGPSU�JO�UIF�UFTUJOH�QIBTF��5IF�DPNQBSBCMZ�MPX�FGGFDUJWFOFTT�WBMVF�PG
����GPS�EFTJHO�JOTQFDUJPOT�XBT�FYQMBJOFE�CZ�UIF�UJNF�QSFTTVSF�PG�UIF�QSPKFDU�
%VF�UP�UIF�UJNF�QSFTTVSF�EFTJHO�JNQMFNFOUBUJPO�BOE�UFTU�BDUJWJUJFT�IBE�UP�CF
QFSGPSNFE�JO�QBSBMMFM��5IVT�UFTUJOH�XBT�PGUFO�HJWFO�IJHIFS�QSJPSJUZ�DPNQBSFE
UP�JOTQFDUJPOT�SFTVMUJOH�JO�NBOZ�TMJQQFE�EFTJHO�EFGFDUT��5IF�EFWFMPQFST�GFMU
UIBU�JO�GVUVSF�QSPKFDUT�NPSF�FGGPSU�TIPVME�CF�TDIFEVMFE�GPS�BOE�JOWFTUFE�JO�UP
DIFDL�UIF�RVBMJUZ�PG�UIF�EFTJHO�BT�FBSMZ�BT�QPTTJCMF�JO�UIF�MJGF�DZDMF�

*O�1SPKFDU�#�UIF�JOTQFDUFE�BOBMZTJT�EPDVNFOUT�QSPWJEFE�UIF�DPODFQU�GPS�UIF�JN�
QMFNFOUBUJPO�GSPN�UIF�WJFXQPJOU�PG�UIF�BQQMJDBUJPO�EPNBJO��5IF�EFTJHO�EPDV�
NFOUT�DPOUBJOFE�UIF�UFDIOJDBM�BTQFDUT�PG�UIF�TZTUFN��*O�MBUFS�UFTUJOH�QIBTFT�EF�
GFDUT�XFSF�POMZ�USBDLFE�CBDL�UP�UIJT�UFDIOJDBM�DPODFQU��5IFSFGPSF�OP�EFGFDUT�PG
PSJHJO�BOBMZTJT�BSF�EFUFDUFE�JO�MBUFS�QIBTFT�FYQMBJOJOH�UIF�WBMVF�PG������GPS
BOBMZTJT�JOTQFDUJPOT��5IF�WBMVF�PG�������GPS�EFTJHO�JOTQFDUJPOT�XBT�FYQMBJOFE
CZ�UIF�JNQMFNFOUBUJPO�TUSBUFHZ�PG�UIF�EFWFMPQNFOU�UFBN��%VF�UP�UIF�DPN�
QMFYJUZ�PG�UIF�JNQMFNFOUFE�SFRVJSFNFOUT�UIF�EFWFMPQFST�GJSTU�EFWFMPQFE�BOE
JNQMFNFOUFE�B�TUSBUFHZ�TVJUBCMF�GPS�HFOFSBM�BOE�OPSNBM�BTQFDUT�PG�UIF�SF�
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RVJSFNFOUT��5IF�PCKFDUJWF�PG�UIF�JOTQFDUJPO�XBT�UP�GJOE�EFGFDUT�JO�UIFTF�HFOFSBM
BOE�OPSNBM�BTQFDUT�PG�UIF�SFRVJSFNFOUT��4QFDJGJD�BTQFDUT�PG�UIF�SFRVJSFNFOUT
	TQFDJBM�DBTFT
�XFSF�OPU�UIF�PCKFDUJWF�PG�UIF�JOTQFDUJPOT��%FGFDUT�JO�UIFTF�SF�
RVJSFNFOUT�XFSF�JOUFOUJPOBMMZ�UBSHFUFE�UP�CF�GPVOE�JO�UFTUJOH�

*NQSPWFNFOU 5IF�EFWFMPQFST�PG�1SPKFDU�"�QSPQPTFE�UP�JOWFTU�JO�GVUVSF�QSPKFDUT�NPSF�UJNF�JO
EFTJHO�JOTQFDUJPOT�
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����� 8IBU�JT�UIF�TFWFSJUZ�PG�BOBMZTJT�EFTJHO�EFGFDUT�UIBU�TMJQQFE�UISPVHI�BOBMZTJT�BOE
EFTJHO�JOTQFDUJPOT�	QFS�EFUFDUJPO�BDUJWJUZ
 

%FTDSJQUJPO %FGFDUT�JO�JOTQFDUFE�EPDVNFOUT�DBO�EJGGFS�JO�UIF�TFWFSJUZ�PG�UIFJS�JNQBDU�PO�UIF
DVTUPNFS�PUIFS�TZTUFNT�PS�UIF�TZTUFN�VOEFS�JOTQFDUJPO��%FQFOEJOH�PO�UIJT
JNQBDU�EFGFDUT�DBO�CF�DMBTTJGJFE�BT�WFSZ�DSJUJDBM�DSJUJDBM�PS�JOUFSFTUJOH��4JNJMBS
UP�UIF�TFWFSJUZ�PG�EFUFDUFE�EFGFDUT�	TFF�4FDUJPO������
�JU�JT�BMTP�QPTTJCMF�UP�DMBT�
TJGZ�UIF�TFWFSJUZ�PG�EFGFDUT�UIBU�XFSF�OPU�EFUFDUFE�CZ�JOTQFDUJPOT�CVU�JO�MBUFS
	UFTUJOH
�BDUJWJUJFT�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU 4FWFSJUZ�PG�EFGFDUT�UIBU�XFSF�OPU�EFUFDUFE�CZ�JOTQFDUJPOT

4JUVBUJPO *O�CPUI�QSPKFDUT�B�IJHI�QFSDFOUBHF�	����SFTQ�����
�PG�EFGFDUT�TMJQQJOH
UISPVHI�BOBMZTJT�BOET�EFTJHO�JOTQFDUJPOT�BSF�PG�TFWFSJUZ�WFSZ�DSJUJDBM�PS�DSJUJDBM�BT
TIPXO�CFMPX�

1SPKFDU�" 1SPKFDU�#

Q2.3: Severity of slipped defects (All Test-Activities)

61%
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Q2.3: Severity of slipped defects (All Test-Activities)
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*OUFSQSFUBUJPO *O�1SPKFDU�"�UIF�FNQIBTJT�XBT�PO�VTFS�PVUQVU�EFTDSJQUJPOT�TVDI�BT�TDSFFO�EFGJ�
OJUJPOT�BOE�MFUUFST�UP�CF�TFOU�UP�"MMJBO[l�JOTVSBODF�DMJFOUT��4JODF�VTFS�
GSJFOEMJOFTT�XBT�UIF�GPDVT�PG�UIF�QSPKFDU�EFGFDUT�XJUI�BO�JNQBDU�PO�UIF�VTFS�PS
DVTUPNFS�XFSF�DMBTTJGJFE�WFSZ�DSJUJDBM�XIFSFBT�PUIFS�JNQPSUBOU�EFGFDUT�XFSF
DMBTTJGJFE�BT�DSJUJDBM��"MM�UIFTF�EFGFDUT�IBE�UP�CF�DPSSFDUFE�JNNFEJBUFMZ�

*O�1SPKFDU�#�BMM�EFGFDUT�UIBU�IBE�UP�CF�DPSSFDUFE�JNNFEJBUFMZ�XFSF�DMBTTJGJFE�BT
WFSZ�DSJUJDBM�

5IVT�UIF�NBKPSJUZ�PG�EFGFDUT�UIBU�TMJQ�UISPVHI�JOTQFDUJPOT�IBWF�B�IJHI�TFWFSJUZ�
5IJT�IPXFWFS�EPFT�OPU�NFBO�UIBU�UIF�JOTQFDUJPOT�XFSF�JOFGGFDUJWF�BT�IJHI�TF�
WFSJUZ�EFGFDUT�TMJQQFE��3BUIFS�JUT�JT�UIF�OBUVSF�PG�EFGFDUT�EFUFDUFE�JO�UFTUJOH
UIBU�UIFZ�IBWF�UP�CF�DPSSFDUFE�JNNFEJBUFMZ�
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����� 8IBU�JT�UIF�JNQBDU�PG�UIPTF�EFGFDUT�TMJQQJOH�UISPVHI�BOBMZTJT�BOE�EFTJHO�JOTQFD�
UJPOT 

%FTDSJQUJPO %FGFDUT�EFUFDUFE�JO�EFGFDU�EFUFDUJPO�BDUJWJUJFT�DBO�IBWF�B�EJGGFSFOU�JNQBDU�PO
UIF�DVTUPNFS�JG�UIFZ�IBE�OPU�CFFO�GPVOE�BOE�IBE�CFFO�EFUFDUFE�JO�UIF�GJOBM
TZTUFN��"�TUBOEBSE�DMBTTJGJDBUJPO�TDIFNF�UP�DBQUVSF�UIF�JNQBDU�PG�EFGFDUT�JT
HJWFO�JO�<�>��5IJT�TDIFNF�EFGJOFT�UIF�JNQBDU�PG�EFGFDUT�PO�UIF�DVTUPNFS�BT
VTFS�GSJFOEMJOFTT�EPDVNFOUBUJPO�GVODUJPOBMJUZ�JOUFHSJUZ�QFSGPSNBODF�TUBO�
EBSET�NBJOUBJOBCJMJUZ�PS�SFMJBCJMJUZ��4JNJMBS�UP�UIF�JNQBDU�PG�EFUFDUFE�EFGFDUT
	TFF�4FDUJPO������
�JU�JT�BMTP�QPTTJCMF�UP�DMBTTJGZ�UIF�JNQBDU�PG�EFGFDUT�UIBU�XFSF
OPU�EFUFDUFE�CZ�JOTQFDUJPOT�CVU�JO�MBUFS�	UFTUJOH
�BDUJWJUJFT�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *NQBDU�PG�EFGFDUT�UIBU�XFSF�OPU�EFUFDUFE�CZ�1#3�JOTQFDUJPOT

4JUVBUJPO *O�1SPKFDU�"�UIF�NBKPSJUZ�PG�EFGFDUT�TMJQQJOH�UISPVHI�BOBMZTJT�BOET�EFTJHO�JO�
TQFDUJPOT�JNQBDU�UIF�VTFS�GSJFOEMJOFTT�PG�UIF�TZTUFN�XIFSFBT�JO�1SPKFDU�#�UIF
NBKPSJUZ�PG�EFGFDUT�IBWF�BO�JNQBDU�PO�UIF�GVODUJPOBMJUZ�PG�UIF�TZTUFN�BT�TIPXO
CFMPX�

1SPKFDU�" 1SPKFDU�#

Q2.4: Impact of slipped defects (all test-activities)
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Q2.4: Impact of slipped defects (all test-activities)
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*OUFSQSFUBUJPO 5IF�SFTVMUT�DBO�CF�FYQMBJOFE�CZ�UIF�OBUVSF�PG�UIF�QSPKFDUT��*O�1SPKFDU�"�UIF�GP�
DVT�XBT�PO�VTFS�GSJFOEMJOFTT�JO�VTFS�PVUQVU�EFTDSJQUJPOT�	J�F��MFUUFST�UP�CF�TFOU
UP�"MMJBO[l�JOTVSBODF�DMJFOUT�TDSFFO�EFGJOJUJPOT�UBSHFUFE�UP�QFPQMF�XPSLJOH�JO
DBMM�DFOUFST
�FYQMBJOJOH�OBUVSBMMZ�UIF�IJHI�QSPQPSUJPO�PG�VTFS�GSJFOEMJOFTT�EF�
GFDUT��5IF�GPDVT�PG�1SPKFDU�#�XBT�UIF�EFGJOJUJPO�BOE�JNQMFNFOUBUJPO�PG�	B�QBSU
PG
�UIF�GVODUJPOBMJUZ�GPS�UIF�FOUJSF�TZTUFN��5IJT�GBDU�FYQMBJOT�UIF�IJHI�QSPQPS�
UJPO�PG�GVODUJPOBMJUZ�EFGFDUT�

*O�1SPKFDU�"�UIF�QSPQPSUJPO�PG�EFGFDUT�PG�JNQBDU�GVODUJPOBMJUZ�DPVME�CF�USBDFE
CBDL�UP�TUBLFIPMEFST�OPU�SFQSFTFOUFE�BT�QFSTQFDUJWFT�JO�UIF�JOTQFDUJPO�XIFSFBT
JO�1SPKFDU�#�UIF�QSPQPSUJPO�PG�EFGFDUT�PG�JNQBDU�GVODUJPOBMJUZ�DPVME�CF�USBDFE
CBDL�UP�TQFDJBM�BTQFDUT�PG�UIF�SFRVJSFNFOUT�UIBU�XFSF�OPU�UBSHFUFE�UP�CF�BE�
ESFTTFE�JO�JOTQFDUJPOT�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&�������

*NQSPWFNFOU *O�GVUVSF�1#3�JOTQFDUJPOT�B�DBSFGVM�TFMFDUJPO�PG�UIF�TUBLFIPMEFST�PG�UIF�JO�
TQFDUFE�EPDVNFOUT�IBT�UP�CF�QFSGPSNFE��*O�BEEJUJPO�UP�UIF�TFMFDUJPO�TUSBUFHZ
JO�UIFTF�QSPKFDUT�TUBLFIPMEFS�GSPN�JOUFSGBDJOH�TZTUFNT�IBWF�UP�CF�DPOTJEFSFE
NPSF�DBSFGVMMZ�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&����� ��

����� 8IBU�JT�UIF�UZQF�PG�EFGFDUT�TMJQQJOH�UISPVHI�BOBMZTJT�BOE�EFTJHO�JOTQFDUJPOT 

%FTDSJQUJPO 5IF�EFGFDUT�JO�BO�JOTQFDUFE�EPDVNFOU�DBO�CF�EVF�UP�UIF�GBDU�UIBU�UIF�JO�
TQFDUFE�EPDVNFOU�JT�JODPOTJTUFOU�JO�JUTFMG�	JODPOTJTUFOU
�UIBU�UIF�SFRVJSFNFOUT
PS�EFTJHO�JT�BNCJHVPVT�BOE�BMMPXT�EJGGFSFOU�JOUFSQSFUBUJPOT�	BNCJHVPVT
�UIBU
UIF�EPDVNFOU�JT�OPU�DPODSFUF�FOPVHI�UP�BMMPX�BO�JNQMFNFOUBUJPO�	OPU�DPO�
DSFUF
�UIBU�BO�JNQPSUBOU�BTQFDU�IBT�CFFO�PNJUUFE�	GPSHPUUFO
�PS�UIBU�B�NJT�
UBLF�IBT�CFFO�NBEF�	XSPOH
��"EEJUJPOBMMZ�OFX�BTQFDUT�DBO�CF�EFGJOFE�UIBU
TIPVME�CF�QVU�JOUP�UIF�SFRVJSFNFOUT�PS�EFTJHO�	OFX
�PS�EJGGFSFOU�JEFBT�GPS�JN�
QMFNFOUBUJPO�DBO�CF�QSPWJEFE�	BMUFSOBUJWF
��'JOBMMZ�VOJNQPSUBOU�BTQFDUT�MFBE�
JOH�UP�HPME�QMBUJOH�DBO�CF�JEFOUJGJFE�BOE�SFNPWFE�	FYUSBOFPVT
��4JNJMBS�UP�UIF
UZQF�PG�EFUFDUFE�EFGFDUT�	TFF�4FDUJPO������
�JU�JT�BMTP�QPTTJCMF�UP�DMBTTJGZ�UIF
UZQF�PG�EFGFDUT�UIBU�XFSF�OPU�EFUFDUFE�CZ�JOTQFDUJPOT�CVU�JO�MBUFS�	UFTUJOH
�BD�
UJWJUJFT�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU 5ZQF�PG�EFGFDUT�OPU�EFUFDUFE�CZ�JOTQFDUJPOT�

4JUVBUJPO *O�1SPKFDU�"�UIF�NBKPSJUZ�PG�EFGFDUT�TMJQQJOH�UISPVHI�BOBMZTJT�BOE�EFTJHO�JOTQFD�
UJPOT�JT�PG�UZQF�XSPOH�BNCJHVPVT�BOE�OFX��*O�1SPKFDU�#�UIF�EFGFDUT�XFSF�PG
UZQF�OPU�DPODSFUF�GPSHPUUFO�BOE�XSPOH�

1SPKFDU�" 1SPKFDU�#

Q2.5 Defect types of slipped defects (all test-activities)

8%

21%

2%

8%

36%

13% 11%

0%
0%

10%

20%

30%

40%

50%

60%

70%

Inconsistent Ambiguous Not Concrete Forgotten Wrong New Alternative Extraneous

P
er

ce
nt

 o
f 

de
fe

ct
s
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*OUFSQSFUBUJPO *O�1SPKFDU�"�UIF�GPDVT�PG�JOTQFDUJPOT�XBT�PO�VTFS�JOUFSGBDF�EFTDSJQUJPOT��5IF
GBDU�UIBU�NBOZ�XSPOH�EFGFDUT�XFSF�OPU�EFUFDUFE�XBT�JOUFSQSFUFE�CZ�UIF�GBDU
UIBU�UIF�EFTJHO�JOTQFDUJPOT�XFSF�BGUFSXBSET�DPOTJEFSFE�BT�OPU�UIPSPVHI
FOPVHI��5IF�IJHI�QSPQPSUJPO�PG�BNCJHVPVT�EFGFDUT�XBT�FYQMBJOFE�CZ�UIF�OB�
UVSF�PG�UIF�QSPKFDU�XJUI�UIF�GPDVT�PO�VTFS�PVUQVU�EFTDSJQUJPOT��6TFS�PVUQVU�EF�
TDSJQUJPOT�BJN�BU�QSFTFOUJOH�JOGPSNBUJPO�UP�UIF�VTFS�JO�BO�VOBNCJHVPVT�XBZ�
5IVT�VTFS�PVUQVU�EFTDSJQUJPOT�OBUVSBMMZ�DPOUBJO�B�IJHI�QSPQPSUJPO�PG�BNCJHV�
PVT�EFGFDUT��5IF�QSPQPSUJPO�PG�EFGFDUT�PG�UZQF�OFX�XBT�FYQMBJOFE�UIBU�BO
PUIFS�QSPKFDU�JNQPTFE�OFX�SFRVJSFNFOUT�UP�1SPKFDU�"�JO�UIF�DPVSTF�PG�UIF�QSPK�
FDU�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&�������

*O�1SPKFDU�#�UIF�EFWFMPQFST�DPOUSJCVUFE�UIF�OPU�DPODSFUF�GPSHPUUFO�BOE�XSPOH
EFGFDUT�UP�UIF�EFWFMPQNFOU�TUSBUFHZ��*O�UIJT�TUSBUFHZ�UIF�JOTQFDUPST�GPDVTFE
GJSTU�PO�VTVBM�BOE�JNQPSUBOU�BTQFDUT�PG�UIF�DBTF�UP�CF�JNQMFNFOUFE�XIFSFBT
TFMEPN�BTQFDUT�PG�UIF�DBTF�XFSF�JOUFOUJPOBMMZ�MFGU�UP�CF�EFUFDUFE�CZ�UFTUJOH�
5IFTF�TQFDJGJD�BTQFDUT�DBVTFE�UIF�OPU�DPODSFUF�GPSHPUUFO�BOE�XSPOH�EFGFDUT�

*NQSPWFNFOU 5IF�EFWFMPQFST�JO�1SPKFDU�"�QSPQPTFE�UP�QFSGPSN�NPSF�UIPSPVHI�EFTJHO�JOTQFD�
UJPOT�UP�EFUFDU�UFDIOJDBM�BTQFDUT�FBSMJFS�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&����� ��

����� )PX�NBOZ�EFGFDUT�BSF�EFUFDUFE�EVSJOH�UFTUJOH 

%FTDSJQUJPO *O�FBSMJFS�NFBTVSFNFOU�QSPHSBNT�BU�"MMJBO[�UIF�EFGFDUT�XFSF�DMBTTJGJFE�BD�
DPSEJOH�UP�UIF�QIBTF�JO�XIJDI�UIF�PSJHJO�PG�UIF�EFGFDU�XBT��'PMMPXJOH�UIJT�DMBT�
TJGJDBUJPO�TDIFNF�B�EFGFDU�DBO�PSJHJOBUF�JO�UIF�BOBMZTJT�PS�EFTJHO�QIBTF
	DIBOHF�SFRVJSFNFOUT�EFTJHO
�PS�JO�UIF�DPEJOH�QIBTF�	DIBOHF�QSPHSBN
��"EEJ�
UJPOBMMZ�UIF�PSJHJO�PG�B�EFGFDU�DBO�CF�JO�UIF�DIBOHJOH�DPOUFYU�PG�UIF�TZTUFN
	DIBOHF�DPOUFYU
��'JOBMMZ�B�EFGFDU�SFQPSUFE�JO�UIF�EFGFDU�USBDLJOH�TZTUFN�DBO
SFTVMU�JO�UIF�EFDJTJPO�UIBU�OP�DIBOHF�JT�OFDFTTBSZ�	OP�DIBOHF
�PS�UIBU�UIF�QSPK�
FDU�JT�OPU�SFTQPOTJCMF�GPS�UIF�SFQPSUFE�EFGFDU�	PUIFS�QSPKFDU�SFTQPOTJCMF
�

*O�UIF�QSFWJPVT�NFBTVSFNFOU�QSPHSBNT�BCPVU���������PG�EFGFDUT�PSJHJOBU�
JOH�JO�UIF�BOBMZTJT�PS�EFTJHO�QIBTF�XBT�EFUFSNJOFE�BT�B�CBTFMJOF��*U�XBT�POF
PCKFDUJWF�UP�SFEVDF�UIF�OVNCFS�PG�EFGFDUT�GSPN�FBSMJFS�QIBTFT��5IVT�UIF�QSP�
QPSUJPO�PG�BOBMZTJT�PS�EFTJHO�EFGFDUT�XBT�FYQFDUFE�UP�EFDSFBTF�JO�1SPKFDU�"�BOE
#�DPNQBSFE�UP�UIJT�CBTFMJOF�

0CKFDU 5FTUJOH�QSPDFTT

2VBMJUZ�"TQFDU 0SJHJO�PG�EFUFDUFE�EFGFDUT

4JUVBUJPO *O�CPUI�QSPKFDUT�BCPVU�����PG�UIF�EFGFDUT�EFUFDUFE�JO�UFTUJOH�PSJHJOBUF�GSPN
UIF�BOBMZTJT�PS�EFTJHO�QIBTF�

1SPKFDU�" 1SPKFDU�#

 VKM Distribution (All Testactivities)
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*OUFSQSFUBUJPO "MUIPVHI�UIF�QFSDFOUBHF�PG�EFGFDUT�PSJHJOBUJOH�JO�FBSMZ�QIBTFT�EJE�OPU�EF�
DSFBTF�JO�DPNQBSJTPO�XJUI�UIF�IJTUPSJDBM�CBTFMJOF�UIF�EFWFMPQFST�EJE�OPU�DPO�
USJCVUF�UIJT�SFTVMU�UP�UIF�JOFGGFDUJWFOFTT�PG�UIF�JOTQFDUJPOT��*O�1SPKFDU�"�UIF�EF�
WFMPQFST�XFSF�SBUIFS�DPOWJODFE�UIBU�XJUIPVU�JOTQFDUJPOT�UIF�QSPQPSUJPO�PG�EF�
GFDUT�PSJHJOBUJOH�JO�FBSMZ�QIBTFT�XPVME�IBWF�CFFO�NVDI�MBSHFS��.PSFPWFS�UIF
UFTUJOH�BDUJWJUJFT�OBUVSBMMZ�UFTU�GSPN�UIF�WJFXQPJOU�PG�UIF�MBUFS�VTFST�PG�UIF�TZT�
UFN��5IFSFGPSF�UIF�EFWFMPQFST�PG�1SPKFDU�#�DPOTJEFSFE�B�IJHI�QFSDFOUBHF�PG
EFGFDUT�PSJHJOBUJOH�JO�BOBMZTJT�BOE�EFTJHO�BT�OBUVSBM�GPS�UIF�UFTUJOH�QSPDFTT�SF�
HBSEMFTT�PG�UIF�QSFTFODF�PS�BCTFODF�PG�JOTQFDUJPOT�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&�������

��� $IBSBDUFSJ[BUJPO�PG�UIF�EFWFMPQNFOU�FGGPSU

����� 8IBU�JT�UIF�FGGPSU�EJTUSJCVUJPO�CSPLFO�EPXO�CZ�UIF�EFWFMPQNFOU�BDUJWJUJFT 

%FTDSJQUJPO *O�FBSMJFS�NFBTVSFNFOU�QSPHSBNT�BU�"MMJBO[�JU�XBT�EFUFSNJOFE�UIBU�PO�UXP
QSPKFDUT�TJNJMBS�JO�TJ[F�UP�1SPKFDU�"�BOE�#�UIF�*5�%FQBSUNFOU�TQFOU�����SFTQ�
����PG�UIF�UPUBM�EFWFMPQNFOU�FGGPSU�PO�UFTUJOH�BDUJWJUJFT�	VOJU�UFTU�JOUFHSBUJPO
UFTU�JOUSPEVDUJPO�BDDFQUBODF�UFTU
��4JODF�JOTQFDUJPOT�GJOE�EFGFDUT�BU�B�NVDI
FBSMJFS�QPJOU�JO�UJNF�UIBO�UFTUJOH�EPFT�UIF�UFTUJOH�FGGPSU�JT�TVQQPTFE�UP�EF�
DSFBTF�TJODF�GFXFS�EFGFDUT�IBWF�UP�CF�JTPMBUFE�BOE�DPSSFDUFE�EVSJOH�UFTUJOH�
5IVT�UIF�FGGPSU�GPS�UIF�WBSJPVT�EFWFMPQNFOU�BDUJWJUJFT�JT�NFBTVSFE�BOE�JU�JT�EJT�
UJOHVJTIFE�CFUXFFO�FGGPSU�GPS�JOJUJBM�DSFBUJPO�BOE�SFXPSL�

0CKFDU %FWFMPQNFOU�QSPDFTT

2VBMJUZ�"TQFDU &GGPSU�CSFBLEPXO�GPS�UIF�EFWFMPQNFOU�BDUJWJUJFT�	*5�FGGPSU


4JUVBUJPO *O�UIF�UXP�QSPKFDUT�B�UFTUJOH�FGGPSU�p�EFGJOFE�BT�UIF�FGGPSU�TQFOU�GSPN�UIF�*5
EFQBSUNFOU�GPS�UIF�BDUJWJUJFT�VOJU�UFTU�JOUFHSBUJPO�UFTU�JOUSPEVDUJPO�BDDFQUBODF
UFTU�p�BDDPVOUT�PS�������SFTQ������PG�UIF�UPUBM�EFWFMPQNFOU�FGGPSU�BT�TIPXO
CFMPX�

1SPKFDU�" 1SPKFDU�#

Effort Distribution in %
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*OUFSQSFUBUJPO .BOZ�GBDUPST�DBO�DPOUSJCVUF�UP�UIF�GBDU�UIBU�UIF�UFTUJOH�FGGPSU��JO�CPUI�QSPKFDUT
JT�MPXFS�UIBO�UIF�CBTFMJOF��'PS�FYBNQMF�JO�CPUI�QSPKFDUT�B�UFTUJOH�TUSBUFHZ�EJG�
GFSJOH�GSPN�UIF�VTVBM�TUSBUFHZ�XBT�BQQMJFE��)PXFWFS�UIF�EFWFMPQFST�PG�QSPK�
FDUT�SFHBSEFE�UIF�JOUSPEVDUJPO�PG�JOTQFDUJPOT�BT�POF�NBKPS�GBDUPS�UP�UIJT�SFEVD�
UJPO�PG�UIF�UFTUJOH�FGGPSU�

5IJT�EFDSFBTFE�UFTUJOH�FGGPSU�DPOUSJCVUFE�UP�BO�PWFSBMM�SFEVDUJPO�PG�UIF�EFWFM�
PQNFOU�FGGPSU�BT�JO�1SPKFDU�"�BOE�#�UIF�FGGPSU�GPS�JOTQFDUJPOT�BOE�UFTUJOH�UP�
HFUIFS�BDDPVOU�GPS�������SFTQ��������PG�UIF�UPUBM�EFWFMPQNFOU�FGGPSU�XIJDI
JT�PO�BWFSBHF�TUJMM�MFTT�UIBO�UIF�UFTUJOH�FGGPSU�PG�UIF�CBTFMJOF�QSPKFDUT�
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$PQZSJHIU���'SBVOIPGFS�*&4&����� ��

��� $IBSBDUFSJ[BUJPO�PG�UIF�$PTU�#FOFGJU�PG�1#3�JOTQFDUJPOT

����� 8IBU�JT�UIF�FGGPSU�GPS�QFSGPSNJOH�1#3�JOTQFDUJPOT ���8IBU�BSF�UIF�FGGPSU�TBWJOHT
GSPN�JOTQFDUJPOT 

%FTDSJQUJPO *OTQFDUJPOT�BSF�TVQQPTFE�UP�SFEVDF�UIF�EFWFMPQNFOU�DPTU�BT�EFGFDUT�BSF�EF�
UFDUFE�BU�B�UJNF�XIFO�UIFZ�BSF�FBTJFS�BOE�MFTT�DPTUMZ�UP�GJY��0O�UIF�PUIFS�IBOE
UIFZ�SFRVJSF�BO�VQ�GSPOU�JOWFTUNFOU�JO�FGGPSU�TJODF�UIF�USBJOJOH�BOE�UIF�QFS�
GPSNBODF�PG�JOTQFDUJPOT�SFRVJSFT�BEEJUJPOBM�FGGPSU�JO�UIF�FBSMZ�QIBTFT�PG�UIF
QSPKFDU��5IFSFGPSF�JU�IBT�UP�CF�JOWFTUJHBUFE�XIFUIFS�UIF�JOWFTUFE�DPTU�QBZT�PGG
JO�UFSNT�PG�BO�PWFSBMM�SFEVDFE�EFWFMPQNFOU�FGGPSU�

5IF�DPTUT�PG�JOTQFDUJPOT�BSF�EFUFSNJOFE�CZ�UIF�FGGPSU�TQFOU�PO�JOTQFDUJPOT
	F�H��USBJOJOH�DSFBUJOH�TDFOBSJPT�QMBOOJOH�QSFQBSBUJPO�NFFUJOH�FUD�
��5IF
CFOFGJU�PG�JOTQFDUJPOT�JT�TVCKFDUJWFMZ�BTTFTTFE�CZ�UIF�QSPKFDU�NFNCFST�BGUFS�UIF
JOTQFDUJPO�NFFUJOH�IBT�UBLFO�QMBDF��'PS�UIJT�QVSQPTF�UIF�QSPKFDU�NFNCFST�FT�
UJNBUF�UIF�FGGPSU�TBWFE�JO�MBUFS�QIBTFT�EVF�UP�UIF�FBSMZ�EFUFDUJPO�PG�EFGFDUT�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU $PTU�#FOFGJU

4JUVBUJPO *O�CPUI�QSPKFDUT�UIF�TBWJOHT�EVF�UP�JOTQFDUJPOT�FYDFFEFE�UIF�JOTQFDUJPO�DPTUT
BT�TIPXO�CFMPX�

$PTUT�PG�*OTQFDUJPOT &TUJNBUFE�4BWJOHT

1SPKFDU�" ���QFSTPO�EBZT ���QFSTPO�EBZT

1SPKFDU�# ���QFSTPO�EBZT ����QFSTPO�EBZT

*OUFSQSFUBUJPO #BTFE�PO�UIF�SFTVMUT�UIF�EFWFMPQFST�PG�CPUI�QSPKFDUT�DPOTJEFSFE�BOBMZTJT�BOE
IJHI�MFWFM�EFTJHO�JOTQFDUJPOT�BT�CFOFGJDJBM�BOE�QSPGJUBCMF�GSPN�BO�FDPOPNJD
QPJOU�PG�WJFX�

)PXFWFS�JO�CPUI�QSPKFDUT�UIF�EFWFMPQFST�QPJOUFE�PVU�UIBU�GPS�MPX�MFWFM�EFTJHO
JOTQFDUJPOT�DPTU�BOE�UIF�FTUJNBUFE�CFOFGJU�XFSF�BMNPTU�JEFOUJDBM��5IF�EFWFMPQ�
FST�JO�1SPKFDU�"�EJE�OPU�DPOUSJCVUF�UIJT�SFTVMU�UP�UIF�GBDU�UIBU�MPX�MFWFM�EFTJHO
JOTQFDUJPOT�BSF�OPU�DPTU�FGGFDUJWF��3BUIFS�UIFZ�XFSF�PG�UIF�PQJOJPO�UIBU�EVF�UP
UJNF�QSFTTVSF�XFSF�OPU�PQUJNBMMZ�QFSGPSNFE�TP�UIBU�UIF�DPTU�FGGFDUJWFOFTT
DPVME�CF�JODSFBTFE�CZ�JOWFTUJOH�NPSF�FGGPSU�JO�NPSF�UIPSPVHI�EFTJHO�JOTQFD�
UJPOT�
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����� 8IBU�BSF�BEEJUJPOBM�BOE�JOEJSFDU�CFOFGJUT�PG�JOTQFDUJPOT 

%FTDSJQUJPO *OTQFDUJPOT�EP�OPU�POMZ�QSPWJEF�CFOFGJUT�JO�UFSNT�PG�TBWFE�DPSSFDUJPO�FGGPSU�
5IFSF�BSF�BMTP�JOEJSFDU�RVBMJUBUJWF�CFOFGJUT��*OTQFDUJPOT�DBO�DPOUSJCVUF�UP�UIF
MFBSOJOH�PG�UIF�JOTQFDUJPOT�QBSUJDJQBOUT�	LOPX�IPX
�UIFZ�DBO�FMJDJU�JEFBT�GPS
QSPDFTT�JNQSPWFNFOUT�	QSPDFTT�JNQSPWFNFOU
�UIFZ�DBO�JNQSPWF�UIF�DPNNVOJ�
DBUJPO�CFUXFFO�EJGGFSFOU�TUBLFIPMEFST�JOWPMWFE�JO�UIF�EFWFMPQNFOU�	CFUUFS
DPNNVOJDBUJPO
�UIFZ�DBO�CF�CFOFGJDJBM�UP�LFFQ�JNQPSUBOU�QSPKFDU�EFBEMJOFT
	LFFQJOH�EFBEMJOFT
�BOE�UIFZ�DBO�QSPWJEF�CFOFGJUT�GPS�GPMMPX�VQ�QSPKFDUT�	GPM�
MPX�VQ�QSPKFDU
��"EEJUJPOBMMZ�UIF�RVBMJUZ�JNQSPWFNFOUT�BDIJFWFE�CZ�JOTQFDUJPOT
DBO�CF�WJTJCMF�JO�WBSJPVT�GPSNT��%VF�UP�UIF�IJHIFS�RVBMJUZ�PG�UIF�JOTQFDUFE�MFU�
UFST�TFOU�UP�"MMJBO[l�JOTVSBODF�DMJFOUT�UIF�DMJFOUT�SFDFJWF�MFUUFST�UIBU�BSF�FBTJFS
UP�SFBE�BOE�VOEFSTUBOE��5IJT�IJHIFS�RVBMJUZ�SFTVMUT�JO�GFXFS�QIPOF�DBMMT�UP�UIF
DBMM�DFOUFS�XIPTF�XPSLMPBE�JT�UIFSFGPSF�SFEVDFE�	GFXFS�RVFTUJPOT�JO�DBMM�DFO�
UFS
��'JOBMMZ�UIF�RVBMJUZ�PG�UIF�TZTUFN�DBO�CF�KVEHFE�CBTFE�PO�XIFUIFS�JU�JT�BQ�
QSPQSJBUF�GPS�UIF�	"MMJBO[�JOUFSOBM
�DMJFOUT�	CFUUFS�DVTUPNFS�TBUJTGBDUJPO
�

"GUFS�FBDI�JOTQFDUJPO�UIF�QSPKFDU�MFBEFS�BTTFTTFE�UIFTF�CFOFGJUT�PO�BO�PSEJOBM
TDBMF��	OPOF������MPX�����NFEJVN�����IJHI����
�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU $PTU�#FOFGJUT

4JUVBUJPO *O�1SPKFDU�"�UIF�CFOFGJUT�GFXFS�RVFTUJPOT�JO�DBMM�DFOUFS�BOE�CFUUFS�DVTUPNFS
TBUJTGBDUJPO�XFSF�PWFSBMM�SBUFE�BT�IJHI��*O�1SPKFDU�#�UIF�CFOFGJUT�GPMMPX�VQ�QSPK�
FDU�BOE�LOPX�IPX�XFSF�SBUFE�GSPN�NFEJVN�UP�IJHI��	/PUF��UIF�WBMVFT�TIPXO
CFMPX�XFSF�DPNQVUFE�BT�UIF�BWFSBHF�	NFEJBO
�SBUJOH�GPS�FBDI�CFOFGJU�JO
BOBMZTJT�BOE�IJHI�MFWFM�EFTJHO�JOTQFDUJPOT
�

1SPKFDU�" 1SPKFDU�#
Q4.2.2: Indirect Benfits (BB)

0 0.5 1 1.5 2 2.5 3 3.5

better comm.

meeting deadlines

process improvement

learning participants

follow-up project

customer acceptance

fewer questions in call-center

Q4.2.2: Indirect Benfits

0 0.5 1 1.5 2 2.5 3

better comm.

meeting deadlines

know-how

follow-up project

customer acceptance

*OUFSQSFUBUJPO 5IF�GPDVT�PG�1SPKFDU�"lT�JOTQFDUJPOT�XBT�PO�VTFS�PVUQVU�EFTDSJQUJPOT�TVDI�BT
MFUUFST�UP�CF�TFOE�UP�DVTUPNFST�BOE�TDSFFO�EFGJOJUJPOT�UP�CF�UBSHFUFE�UP�QFPQMF
XPSLJOH�JO�DBMM�DFOUFST��%VF�UP�UIF�EFGJOJUJPO�PG�TDFOBSJPT�GPS�UIJT�UBSHFU�HSPVQ
BOE�UIF�JOWPMWFNFOU�PG�UIF�GVUVSF�	JOUFSOBM
�DMJFOUT�JO�FBSMZ�QIBTFT�BT�JOTQFD�
UPST�NBOZ�EFGFDUT�SFHBSEJOH�UIF�VTFS�GSJFOEMJOFTT�DPVME�CF�EFUFDUFE��5IJT�MFE
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UP�UIF�EFGJOJUJPO�PG�B�NPSF�BQQSPQSJBUF�TZTUFN�DPOUSJCVUJOH�UP�"MMJBO[l�CVTJOFTT
PCKFDUJWF�m#FUUFS�DVTUPNFS�TBUJTGBDUJPO�PG�EFMJWFSFE�QSPEVDUTn�UIBU�NPUJWBUFE
UIF�JOUSPEVDUJPO�PG�JOTQFDUJPOT�JO�UIF�GJSTU�QMBDF�

5IF�FNQIBTJT�PG�1SPKFDU�#�XBT�UP�EFTJHO�BOE�JNQMFNFOU�B�DSVDJBM�BOE�DPNQMFY
DBTF�GPS�XIJDI�NBOZ�EJGGFSFOU�BTQFDUT�TVDI�BT�GJOBODJBM�BDUVBSJBM�PSHBOJ[B�
UJPOBM�BOE�JNQMFNFOUBUJPO�JTTVFT�IBE�UP�CF�UBLFO�JOUP�BDDPVOU��5IF�JOWPMWF�
NFOU�PG�FYQFSUT�JO�UIF�SFTQFDUJWF�EPNBJOT�BT�JOTQFDUPST�DPOUSJCVUFE�UP�UIF
MFBSOJOH�PG�UIF�EFWFMPQFST�TJODF�UIF�EPDVNFOU�BVUIPST�DPVME�HBJO�JOTJHIU�JOUP
UIF�WBSJPVT�EPNBJOT��"T�B�SFTVMU�UIF�EPDVNFOU�BVUIPST�DPOTJEFSFE�UIJT�BEEJ�
UJPOBM�LOPXMFEHF�BT�WBMVBCMF�GPS�GVUVSF�EFWFMPQNFOU�BDUJWJUJFT�
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����� 8IBU�JT�UIF�BWFSBHF�EVSBUJPO�PG�FBDI�JOTQFDUJPO�TUFQ 

%FTDSJQUJPO 5IF�JOTQFDUJPO�QSPDFTT�DPOTJTUT�PG�TFWFSBM�BDUJWJUJFT��4FWFSBM�XPSLJOH�EBZT�DBO
QBTT�GSPN�UIF�EJTUSJCVUJPO�PG�UIF�EPDVNFOUT�UP�CF�JOTQFDUFE�UP�UIF�GJOBM�DPN�
QMFUJPO�PG�UIF�JOTQFDUJPO��*O�PSEFS�UP�QMBO�UIF�JOTQFDUJPO�QSPDFTT�B�SPVHI�FTUJ�
NBUF�GPS�UIF�EVSBUJPO�PG�UIF�QSPDFTT�TIPVME�CF�BWBJMBCMF��5IFSFGPSF�XF�EFUFS�
NJOFE�UIF�BWFSBHF�EVSBUJPO�CFUXFFO�UIF�EJTUSJCVUJPO�PG�UIF�EPDVNFOU�UP�UIF
JOTQFDUJPO�QBSUJDJQBOUT�UP�UIF�NFFUJOH�BOE�UIF�EVSBUJPO�GSPN�UIF�NFFUJOH�UP
UIF�DPNQMFUJPO�PG�UIF�JOTQFDUJPO�

0CKFDU 1#3�JOTQFDUJPOT�GPS�BOBMZTJT�BOE�IJHI�MFWFM�EFTJHO�EPDVNFOUT

2VBMJUZ�"TQFDU "WFSBHF�EVSBUJPO�PG�UIF�JOTQFDUJPO�QSPDFTT

4JUVBUJPO *O�CPUI�QSPKFDUT�UIF�BWFSBHF�EVSBUJPO�GSPN�UIF�EJTUSJCVUJPO�PG�UIF�EPDVNFOUT
UP�UIF�JOTQFDUJPO�QBSUJDJQBOUT�XBT���XPSLJOH�EBZT��5IF�EVSBUJPO�GSPN�UIF
NFFUJOH�UP�UIF�DPNQMFUJPO�XBT���SFTQ�����XPSLJOH�EBZT�

1SPKFDU�" 1SPKFDU�#

EJTUSJCVUJPO
UP�NFFUJOH

NFFUJOH�UP
DPNQMFUJPO

UPUBM�EVSBUJPO EJTUSJCVUJPO
UP�NFFUJOH

NFFUJOH�UP
DPNQMFUJPO

UPUBM�EVSBUJPO

��EBZT ��EBZT ���EBZT ��EBZT ���EBZT ���EBZT

*OUFSQSFUBUJPO 5IF�EVSBUJPO�PG���EBZT�CFUXFFO�UIF�EJTUSJCVUJPO�PG�EPDVNFOUT�UP�UIF�NFFUJOH
JT�FYQMBJOFE�CZ�UIF�GBDU�UIBU�UIF�EPDVNFOUT�BSF�VTVBMMZ�EJTUSJCVUFE�BCPVU�POF
XFFL�CFGPSF�UIF�NFFUJOH�UBLFT�QMBDF��5IJT�UJNF�XBT�SFHBSEFE�BT�TVGGJDJFOU�UP
BMMPX�UIF�JOTQFDUPST�UP�JOTQFDU�UIF�EPDVNFOU�DBSFGVMMZ�

5IF�EVSBUJPO�CFUXFFO�UIF�NFFUJOH�BOE�UIF�GJOBM�DPNQMFUJPO�DPNQSJTFE�BDUJWJ�
UJFT�MJLF�XSJUJOH�UIF�JOTQFDUJPO�NJOVUFT�DPSSFDUJOH�UIF�EPDVNFOU�EJTUSJCVUJOH
UIF�DPSSFDUFE�EPDVNFOU�UP�UIF�JOTQFDUJPO�QBSUJDJQBOUT�BOE�UIF�BHSFFNFOU�PG
UIF�JOTQFDUJPO�QBSUJDJQBOUT�UP�UIF�DPSSFDUJPO�

*O�1SPKFDU�"�UIF�JOTQFDUJPO�QBSUJDJQBOUT�GFMU�UIBU�����XPSLJOH�EBZT�TIPVME�CF
TVGGJDJFOU�GPS�B�DPNQMFUJPO�PG�UIF�JOTQFDUJPO�BGUFS�UIF�NFFUJOH��*O�UIJT�QSPKFDU
IPXFWFS�UIF�BDUVBM�EVSBUJPO�PG���EBZT�XBT�OFDFTTBSZ�UP�DPNQMFUFMZ�GJOBMJ[F�UIF
JOTQFDUJPO�NJOVUFT��5IJT�UBTL�BMTP�JODMVEFE�UIF�DMBTTJGJDBUJPO�PG�EFGFDUT�BDDPSE�
JOH�UP�TFWFSBM�BUUSJCVUFT�	UZQF�TFWFSJUZ�JNQBDU�SFGFSFODF
�GPS�UIF�NFBTVSFNFOU
QSPHSBN��5IJT�BEEJUJPOBM�UBTL�XBT�MBSHFMZ�SFTQPOTJCMF�GPS�UIF�MPOHFS�EVSBUJPO�

*O�1SPKFDU�#�UIF�NBKPS�QPJOU�DPOUSJCVUJOH�UP�UIF�EVSBUJPO�PG����XPSLJOH�EBZT
XBT�p�CFTJEFT�UIF�EBUB�DPMMFDUJPO�GPS�UIF�NFBTVSFNFOU�QSPHSBN�p�UIF�DPPSEJ�
OBUJPO�XJUI�UIF�JOTQFDUJPO�QBSUJDJQBOUT�UP�BHSFF�PO�UIF�DPSSFDUFE�EPDVNFOU�
"CTFODF�UJNFT�IBE�BMTP�UP�CF�DPOTJEFSFE�JO�UIJT�EVSBUJPO��0WFSBMM�UIF�QSPKFDU
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QBSUJDJQBOUT�GFMU�UIBU�UIJT�EVSBUJPO�XBT�BDDFQUBCMF�HJWFO�UIF�DJSDVNTUBODFT�PG
UIF�QSPKFDU�
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����� 8IBU�JT�UIF�BWFSBHF�FGGPSU�PG�FBDI�JOTQFDUJPO�TUFQ 

%FTDSJQUJPO *O�PSEFS�UP�DIBSBDUFSJ[F�UIF�FGGPSU�GPS�1#3�JOTQFDUJPOT�UIF�BWFSBHF�FGGPSU�GPS
FBDI�JOTQFDUJPO�TUFQ�JT�VTFGVM��"U�"MMJBO[�UIF�JOTQFDUJPO�QSPDFTT�DPOTJTUT�PG�UIF
DSFBUJPO�PG�1FSTQFDUJWF�CBTFE�TDFOBSJPT�PSHBOJ[BUJPO�PG�UIF�JOTQFDUJPO�QSFQB�
SBUJPO�PG�UIF�JOTQFDUPST�	J�F��SFBEJOH�UIF�EPDVNFOU�UP�GJOE�EFGFDUT
�QSFQBSB�
UJPO�GPS�UIF�NFFUJOH�CZ�NPEFSBUPS�BOE�BVUIPS�JOTQFDUJPO�NFFUJOH�XSJUJOH�UIF
JOTQFDUJPO�NJOVUFT�BHSFFNFOU�PO�UIF�DPSSFDUFE�EPDVNFOU�

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU "WFSBHF�&GGPSU�GPS�FBDI�JOTQFDUJPO�TUFQ

4JUVBUJPO 5IF�BWFSBHF�FGGPSU�GPS�UIF�JOTQFDUJPO�TUFQT�JT�TIPXO�CFMPX�

1SPKFDU�" 1SPKFDU�#

Q4.4: Average effort per step
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Q4.4: Average effort per step
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*OUFSQSFUBUJPO *O�CPUI�QSPKFDUT�UIF�JOTQFDUJPO�QBSUJDJQBOUT�GFMU�UIBU�B�UIPSPVHI�QSFQBSBUJPO�PG
UIF�JOTQFDUPST�	J�F��SFBEJOH�UIF�EPDVNFOU�JO�PSEFS�UP�GJOE�EFGFDUT
�JT�UIF�QSF�
SFRVJTJUF�GPS�B�TVDDFTTGVM�JOTQFDUJPO��*O�1SPKFDU�"�UIF�JOTQFDUJPO�QBSUJDJQBOUT
XFSF�PG�UIF�PQJOJPO�UIBU�JO�GVUVSF�JOTQFDUJPOT�JU�TIPVME�CF�FOTVSFE�UIBU�TVGGJ�
DJFOU�FGGPSU�JT�TQFOU�CZ�UIF�JOTQFDUPST�JO�UIF�QSFQBSBUJPO�

"EEJUJPOBMMZ�JO�1SPKFDU�"�TPNFUJNFT�NVDI�FGGPSU�XBT�TQFOU�PO�FYQMBJOJOH�UIF
CBDLHSPVOE�PG�UIF�JOTQFDUFE�EPDVNFOU�FTQFDJBMMZ�JG�UIF�JOTQFDUPST�XFSF�OPU
GBNJMJBS�XJUI�UIF�EFWFMPQNFOU�QSPKFDU�

*NQSPWFNFOU *U�TIPVME�CF�FOTVSFE�UIBU�FOPVHI�FGGPSU�JT�TQFOU�CZ�UIF�JOTQFDUPST�GPS�QSFQBSJOH
UIF�NFFUJOH�BOE�TDSVUJOJ[JOH�UIF�EPDVNFOU�GPS�EFGFDUT��'PS�FYBNQMF�BO�FOUSZ
DSJUFSJPO�GPS�UIF�JOTQFDUJPO�NFFUJOH�DPVME�CF�EFGJOFE��8JUI�UIJT�FOUSZ�DSJUFSJPO
UIF�JOTQFDUJPO�NFFUJOH�DBO�POMZ�TUBSU�JG�UIF�JOTQFDUPST�IBWF�TQFOU�B�TVGGJDJFOU
BNPVOU�PG�UJNF�PO�TDSVUJOJ[JOH�UIF�EPDVNFOU�GPS�EFGFDUT�

*G�UIF�JOTQFDUPST�BSF�OPU�GBNJMJBS�XJUI�UIF�EPDVNFOU�UP�CF�JOTQFDUFE�PS�XJUI
UIF�QSPKFDU�BU�BMM�BO�JOUSPEVDUJPO�UP�UIF�EPDVNFOU�TIPVME�CF�HJWFO�QSJPS�UP�UIF
QSFQBSBUJPO�TUFQ��5IJT�JOUSPEVDUJPO�DPVME�CF�PSHBOJ[FE�JO�GPSN�PG�B�NFFUJOH
XIFSF�UIF�BVUIPS�FYQMBJOT�UIF�EPDVNFOU�PS�p�NPSF�JOGPSNBMMZ�p�CZ�IBWJOH�UIF
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BVUIPS�UP�EJTUSJCVUF�UIF�EPDVNFOU�QFSTPOBMMZ�BOE�HJWF�BO�JOUSPEVDUJPO�JG�SF�
RVFTUFE�CZ�BO�JOEJWJEVBM�JOTQFDUPS�
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��� $IBSBDUFSJ[BUJPO�PG�UIF�JNQBDU�PG�UIF�JOTQFDUPSTl�FYQFSJFODF�PO�FGGFDUJWFOFTT�BOE
FGGJDJFODZ

"NPOH�UIF�GBDUPST�UIBU�IBWF�BO�JNQBDU�PO�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJ�
DJFODZ�UIF�FYQFSJFODF�PG�UIF�JOTQFDUPST�TFFNT�UP�CF�B�NBKPS�POF��.PSF�FYQFSJ�
FODFE�JOTQFDUPST�NJHIU�CF�FYQFDUFE�UP�GJOE�NPSF�EFGFDUT�UIBO�JOFYQFSJFODFE
JOTQFDUPST�EVSJOH�QSFQBSBUJPO�BT�UIFZ�NJHIU�BMSFBEZ�LOPX�QPUFOUJBM�QJUGBMMT�BOE
QSPCMFNT�JO�UIF�JOTQFDUFE�EPDVNFOU��)PXFWFS�UIJT�TFFNJOHMZ�PCWJPVT�TUBUF�
NFOU�TIPVME�CF�JOWFTUJHBUFE�FNQJSJDBMMZ��5IFSFGPSF�):1&3�JOWFTUJHBUFE�UIF�JN�
QBDU�PG�JOTQFDUPS�FYQFSJFODF�PO�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�

/PUF��*O�UIF�DPOUFYU�PG�):1&3�JU�XBT�EFDJEFE�OPU�UP�DPMMFDU�EBUB�GSPN�JOEJWJE�
VBM�JOTQFDUPST�CVU�GSPN�QFSTQFDUJWFT�POMZ�	J�F��JG�UXP�PS�NPSF�JOTQFDUPST�PG�QFS�
TQFDUJWF�9�XFSF�QSFTFOU�EFGFDUT�XFSF�SFDPSEFE�GPS�QFSTQFDUJWF�9�NBLJOH�JU�JN�
QPTTJCMF�UP�EJTUJOHVJTI�XIP�PG�UIF�JOTQFDUPST�GPVOE�UIF�EFGFDU
��5IVT�UP�JOWFT�
UJHBUF�UIF�JNQBDU�PG�JOTQFDUPS�FYQFSJFODF�PO�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJ�
DJFODZ�POMZ�QFSTQFDUJWFT�SFQSFTFOUFE�CZ�FYBDUMZ�POF�JOTQFDUPS�DPVME�CF�BOB�
MZ[FE��4JODF�JNQPSUBOU�QFSTQFDUJWFT�PGUFO�XFSF�SFQSFTFOUFE�CZ�UXP�PS�NPSF�JO�
TQFDUPST�UIFTF�JNQPSUBOU�QFSTQFDUJWFT�DPVME�OPU�CF�UBLFO�JOUP�BDDPVOU��5IJT
NJHIU�IBWF�CJBTFE�UIF�SFTVMUT��QSFTFOUFE�JO�UIF�TFDUJPOT�CFMPX�

�����������������������������������������������
��5IF�EFUBJMFE�UFTU�SFTVMUT�BSF�QSFTFOUFE�JO�4FDUJPO��
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����� 8IBU�JT�UIF�JNQBDU�PG�EPNBJO�FYQFSJFODF�PO�FGGJDJFODZ�BOE�FGGFDUJWFOFTT 

%FTDSJQUJPO 5IFSF�BSF�TFWFSBM�XBZT�UP�EFTDSJCF�UIF�EJGGFSFOU�TLJMMT�PG�BO�JOTQFDUPS��0OF�BT�
QFDU�JT�UIF�FYQFSJFODF�JO�UIF�BQQMJDBUJPO�EPNBJO�UIBU�UIF�JOTQFDUPST�SFQSFTFOUT
JO�BO�1#3�JOTQFDUJPO��*U�NJHIU�CF�FYQFDUFE�UIBU�NPSF�FYQFSJFODFE�JOTQFDUPST
NJHIU�GJOE�NPSF�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�QFS�QBHF�UIBO�MFTT
FYQFSJFODFE�JOTQFDUPST�	FGGFDUJWFOFTT
�PS�NPSF�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM
BOE�DSJUJDBM
�QFS�QFSTPO�IPVS�	FGGJDJFODZ
�

5IF�FYQFSJFODF�JO�UIF�BQQMJDBUJPO�EPNBJO�XBT�GPS�FBDI�QFSTQFDUJWF�JOTQFDUPS
TVCKFDUJWFMZ�BTTFTTFE�CZ�UIF�QSPKFDU�MFBEFS�PO�BO�PSEJOBM�TDBMF�BT�	MPX�NFEJVN
IJHI
��5IF�FGGFDUJWFOFTT�XBT�EFGJOFE�BT�UIF�QFSDFOUBHF�PG�EFGFDUT�	PG�TFWFSJUZ
WFSZ�DSJUJDBM�BOE�DSJUJDBM
�EFUFDUFE�CZ�BO�JOTQFDUPS��5IF�FGGJDJFODZ�XBT�EFGJOFE�BT
UIF�OVNCFS�PG�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�EFUFDUFE�CZ�BO�JO�
TQFDUPS�QFS�QFSTPO�IPVS�

0CKFDU *OTQFDUPST�JO�1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *NQBDU�PG�EPNBJO�FYQFSJFODF�PO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ

4JUVBUJPO *O�PSEFS�UP�UFTU�XIFUIFS�BOZ�TUBUJTUJDBM�EJGGFSFODF�FYJTUT�JO�UIF�FGGFDUJWFOFTT�PS
FGGJDJFODZ�GPS�EJGGFSFOU�MFWFMT�PG�FYQFSJFODF�UIF�,SVTLBM�8BMMJT�UFTU�XBT�QFS�
GPSNFE�<�>��5IF�SFTVMU�XBT�UIBU�JO�CPUI�QSPKFDUT�OP�TUBUJTUJDBM�TJHOJGJDBOU�EJGGFS�
FODF�DPVME�CF�PCTFSWFE�CFUXFFO�UIF�EJGGFSFOU�MFWFMT�PG�FYQFSJFODF�

*OUFSQSFUBUJPO *O�1SPKFDU�"�UIF�EFWFMPQFST�DPOUSJCVUFE�UIF�GBDU�UIBU�OP�EJGGFSFODF�CFUXFFO
EJGGFSFOU�MFWFMT�PG�FYQFSJFODF�JO�UIF�BQQMJDBUJPO�EPNBJO�GPS�UIF�SFTQFDUJWF�QFS�
TQFDUJWF�DPVME�CF�PCTFSWFE�	CPUI�SFHBSEJOH�FGGFDUJWFOFTT�BOE�FGGJDJFODZ
�UP�UIF
LJOE�PG�JOTQFDUFE�BSUJGBDUT��*O�UIJT�QSPKFDU�VTFS�JOUFSGBDF�EFTDSJQUJPOT�XFSF�JO�
TQFDUFE�XJUI�UIF�GPDVT�PO�DVTUPNFS��BOE�VTFS�GSJFOEMJOFTT��5IVT�UIF�FYQFSJ�
FODF�JO�UIF�EJGGFSFOU�BQQMJDBUJPO�EPNBJO�XBT�PG�NJOPS�JNQPSUBODF�TJODF�OP
TQFDJGJD�CBDLHSPVOE�XBT�SFRVJSFE�UP�EFUFDU�VTFS�GSJFOEMJOFTT�EFGFDUT��*G�UFDIOJ�
DBM�BTQFDUT�IBE�CFFO�UIF�TVCKFDU�PG�JOTQFDUJPO�UIF�FYQFSJFODF�JO�UIF�BQQMJDB�
UJPO�EPNBJO�NJHIU�IBWF�TIPXO�B�MBSHFS�JNQBDU�

*O�1SPKFDU�#�UIF�EFWFMPQFST�IBE�EFTQJUF�UIF�OFHBUJWF�UFTU�SFTVMU�UIF�JOUVJUJWF
GFFMJOH�UIBU�NPSF�FYQFSJFODFE�JOTQFDUPST�XFSF�NPSF�kFGGFDUJWFl��5IF�SFBTPO
XIZ�UIJT�JOUVJUJPO�EJE�OPU�NBUDI�UIF�UFTU�SFTVMU�XBT�UIF�XBZ�UP�NFBTVSF�UIF�FG�
GFDUJWFOFTT��UIF�OVNCFS�PG�EFGFDUT�EFUFDUFE�	QFS�QBHF�PS�BT�QFSDFOUBHF
�XBT
EFFNFE�BT�JOBQQSPQSJBUF�TJODF�NPSF�FYQFSJFODFE�JOTQFDUPST�NJHIU�OPU�OFDFT�
TBSJMZ�GJOE�NPSF�EFGFDUT�UIBO�JOFYQFSJFODFE�JOTQFDUPST��)PXFWFS�UIFZ�DPVME�CF
FYQFDUFE�UP�GJOE�NPSF�DSVDJBM�BOE�NPSF�TVCUMF�EFGFDUT��5IVT�JO�BTTFTTJOH�UIF
JNQBDU�PG�EPNBJO�FYQFSJFODF�JO�UIF�GVUVSF�NPSF�BTQFDUT�PG�UIF�EFUFDUFE�EF�
GFDUT�IBWF�UP�CF�JOWFTUJHBUFE�UIBO�KVTU�UIFJS�OVNCFS�



.FBTVSFNFOU�3FTVMUT

$PQZSJHIU���'SBVOIPGFS�*&4&�������

����� 8IBU�JT�UIF�JNQBDU�PG�JOTQFDUJPO�FYQFSJFODF�PO�FGGJDJFODZ�BOE�FGGFDUJWFOFTT 

%FTDSJQUJPO 5IFSF�BSF�TFWFSBM�XBZT�UP�EFTDSJCF�UIF�EJGGFSFOU�TLJMMT�PG�BO�JOTQFDUPS��0OF�BT�
QFDU�JT�UIF�FYQFSJFODF�XJUI�JOTQFDUJPOT��*U�NJHIU�CF�FYQFDUFE�UIBU�NPSF�FYQFSJ�
FODFE�JOTQFDUPST�NJHIU�GJOE�NPSF�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM

QFS�QBHF�UIBO�MFTT�FYQFSJFODFE�JOTQFDUPST�	FGGFDUJWFOFTT
�PS�NPSF�EFGFDUT�	PG
TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�QFS�QFSTPO�IPVS�	FGGJDJFODZ
�

5IF�FYQFSJFODF�PG�BO�JOTQFDUPS�JO�1#3�JOTQFDUJPO�XBT�NFBTVSFE�BT�UIF�OVNCFS
PG�JOTQFDUJPOT�UIF�JOTQFDUPS�IBE�CFFO�QBSUJDJQBUJOH�JO��5IF�FGGFDUJWFOFTT�XBT
EFGJOFE�BT�UIF�QFSDFOUBHF�PG�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�EF�
UFDUFE�CZ�BO�JOTQFDUPS��5IF�FGGJDJFODZ�XBT�EFGJOFE�BT�UIF�OVNCFS�PG�EFGFDUT�	PG
TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�EFUFDUFE�CZ�BO�JOTQFDUPS�QFS�QFSTPO�IPVS�

0CKFDU *OTQFDUPST�JO�1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *NQBDU�PG�EPNBJO�FYQFSJFODF�PO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ

4JUVBUJPO *O�PSEFS�UP�UFTU�XIFUIFS�BOZ�TUBUJTUJDBM�EJGGFSFODF�FYJTUT�JO�UIF�FGGFDUJWFOFTT�PS
FGGJDJFODZ�GPS�EJGGFSFOU�MFWFMT�PG�FYQFSJFODF�UIF�,SVTLBM�8BMMJT�UFTU�XBT�QFS�
GPSNFE�<�>��*O�1SPKFDU�"�OP�TUBUJTUJDBMMZ�TJHOJGJDBOU�EJGGFSFODF�CFUXFFO�JOTQFD�
UPST�XJUI�EJGGFSFOU�MFWFMT�PG�JOTQFDUJPOT�FYQFSJFODF�DPVME�CF�PCTFSWFE��*O�1SPKFDU
#�B�TUBUJTUJDBM�EJGGFSFODF�JO�UIF�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�DPVME�CF
PCTFSWFE�CFUXFFO�JOTQFDUPST�QBSUJDJQBUJOH�GPS�UIF�GJSTU�BOE�TFDPOE�UJNF

*OUFSQSFUBUJPO 5IF�EFWFMPQFST�JO�1SPKFDU�"�DPOTJEFSFE�UIF�FYQFSJFODF�JO�UFSNT�PG�QBSUJDJQBUFE
JOTQFDUJPOT�MFTT�JNQPSUBOU�UIBO�UIF�FYQFSJFODF�JO�UIF�BQQMJDBUJPO�EPNBJO��5IF
PCTFSWBCMF�EJGGFSFODF�CFUXFFO�JOTQFDUPST�XJUI�EJGGFSFOU�MFWFMT�PG�FYQFSJFODF
XBT�UIBU�JOTQFDUPST�XJUI�IJHIFS�JOTQFDUJPO�FYQFSJFODF�EJTDVTTFE�BOE�EFDJEFE
JTTVFT�GBTUFS�UIBO�JOFYQFSJFODFE�JOTQFDUPST��"EEJUJPOBMMZ�GPS�JOFYQFSJFODFE�JO�
TQFDUPST�PGUFO�JOUSPEVDUJPOT�SFHBSEJOH�UIF�PCKFDUJWFT�PG�1#3�XFSF�HJWFO�XIJDI
IBE�BO�JNQBDU�PO�UIF�EVSBUJPO�PG�UIF�NFFUJOH�BOE�IFODF�UIF�JOTQFDUJPO�FGGJ�
DJFODZ�

*O�1SPKFDU�#�UIF�TJHOJGJDBOU�EJGGFSFODF�XBT�FYQMBJOFE�CZ�UIF�GBDU�UIBU�JO�B�GJSTU
JOTQFDUJPO�UIF�OFX�JOTQFDUPST�NJHIU�IBWF�CFFO�OPU�BT�UIPSPVHIMZ�QSFQBSFE�BT
JOTQFDUPST�XJUI�NPSF�JOTQFDUJPO�FYQFSJFODF�BOE�UIBU�OFX�JOTQFDUPST�XFSF�B�MJU�
UMF�DBVUJPVT�JO�EJTDVTTJPOT��:FU�PODF�BO�JOTQFDUPS�FYQFSJFODFE�UIF�GJSTU�JOTQFD�
UJPO�UIFSF�XBT�OP�EJGGFSFODF�JO�UIF�JOTQFDUJPO�QBSUJDJQBOUT�
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��� "DDVSBDZ�PG�%FGFDU�$POUFOU�.PEFMT

����� 8IBU�JT�BDDVSBDZ�PG�UIF�TUBUF�PG�UIF�BSU�EFGFDU�DPOUFOU�NPEFMT�GPS�FBDI�BOBMZTJT
BOE�EFTJHO�JOTQFDUJPO 

%FTDSJQUJPO "GUFS�BO�JOTQFDUJPO�NFFUJOH�JU�IBT�UP�CF�EFDJEFE�XIFUIFS�UIF�JOTQFDUFE�EPDV�
NFOU�JT�PG�TVGGJDJFOU�RVBMJUZ��"�VTFGVM�NFUSJD�GPS�UIJT�EFDJTJPO�XPVME�CF�UIF
OVNCFS�PG�EFGFDUT�UIBU�XFSF�OPU�EFUFDUFE�JO�UIF�JOTQFDUJPO��5IJT�NFUSJD�IPX�
FWFS�JT�OPU�BWBJMBCMF�EJSFDUMZ�BGUFS�UIF�JOTQFDUJPO�NFFUJOH��%FGFDU�$POUFOU�&T�
UJNBUJPO�.PEFMT�<�>�<�>�BJN�BU�FTUJNBUJOH�UIF�OVNCFS�PG�SFNBJOJOH�EFGFDUT��*O
UIF�DPOUFYU�PG�"MMJBO[�JU�XBT�JOWFTUJHBUFE�XIFUIFS�UIFTF�NPEFMT�QSPWJEF�BDDV�
SBUF�FOPVHI�FTUJNBUFT�UP�CF�BQQMJDBCMF�GPS�DPOUSPMMJOH�UIF�JOTQFDUJPO�QSPDFTT�BU
"MMJBO[�

0CKFDU %FGFDU�$POUFOU�&TUJNBUJPO�.PEFMT

2VBMJUZ�"TQFDU "DDVSBDZ

4JUVBUJPO %FGFDU�DPOUFOU�NPEFMT�FTUJNBUF�UIF�OVNCFS�PG�SFNBJOJOH�EFGFDUT�CBTFE�PO�UIF
OVNCFS�PG�EFGFDUT�UIBU�BSF�EFUFDUFE�CZ�TFWFSBM�JOTQFDUPST��5IVT�UIFZ�SFRVJSF
DPMMFDUJOH�XIJDI�EFGFDU�XBT�EFUFDUFE�CZ�XIJDI�JOTQFDUPS��*O�UIF�DPOUFYU�PG
):1&3�IPXFWFS�JU�XBT�EFDJEFE�OPU�UP�DPMMFDU�EBUB�GSPN�JOEJWJEVBM�JOTQFDUPST
CVU�GSPN�QFSTQFDUJWFT�POMZ�	J�F��JG�UXP�PS�NPSF�JOTQFDUPST�PG�QFSTQFDUJWF�9
XFSF�QSFTFOU�EFGFDUT�XFSF�SFDPSEFE�GPS�QFSTQFDUJWF�9�NBLJOH�JU�JNQPTTJCMF�UP
EJTUJOHVJTI�XIP�PG�UIF�JOTQFDUPST�GPVOE�UIF�EFGFDU
�

5IF�PWFSMBQ�JO�EFUFDUFE�EFGFDUT�CFUXFFO�EJGGFSFOU�QFSTQFDUJWFT�XBT�SBUIFS�MPX�
5IJT�DPVME�CF�FYQMBJOFE�CZ�UIF�GBDU�UIBU�EJGGFSFOU�QFSTQFDUJWFT�MPPL�BU�EJGGFSFOU
BTQFDUT�PG�UIF�TZTUFN�BOE�UIFSFGPSF�BMTP�GPS�EJGGFSFOU�QPQVMBUJPOT�PG�EFGFDUT�
5IJT�TJUVBUJPO�NBEF�UIF�DBTF�GPS�TFMFDUJOH�UIF�BQQSPQSJBUF�%FGFDU�$POUFOU
.PEFM��(FOFSBMMZ�%FGFDU�$POUFOU�.PEFMT�DBO�CF�EJWJEFE�JOUP�$BQUVSF�
3FDBQUVSF�.PEFMT�XIJDI�IBWF�UIFJS�PSJHJO�JO�CJPMPHZ�UP�FTUJNBUF�UIF�TJ[F�PG
BOJNBM�QPQVMBUJPOT�CBTFE�PO�JODPNQMFUF�TBNQMFT�BOE�HSBQIJDBM�BQQSPBDIFT�
$BQUVSF�3FDBQUVSF�.PEFMT�BTTVNF�UIBU�BMM�JOTQFDUPST�	PS�QFSTQFDUJWFT
�DPOTJEFS
UIF�TBNF�QPQVMBUJPO�PG�EFGFDUT��4JODF�JU�IPXFWFS�TFFNFE�UIBU�EJGGFSFOU�QFS�
TQFDUJWFT�GPDVTTFE�PO�EJGGFSFOU�EFGFDU�QPQVMBUJPOT�UIF�BQQMJDBUJPO�PG�$BQUVSF�
3FDBQUVSF�.PEFMT�TFFNFE�OPU�KVTUJGJFE�JO�UIJT�DPOUFYU�

5IFSFGPSF�B�HSBQIJDBM�BQQSPBDI�OBNFMZ�UIF�&YUFOEFE�%FUFDUJPO�1SPGJMF
.FUIPE�	&%1.
�<�>�XBT�VTFE��5IF�SFTVMUT�BSF�TIPXO�JO�UIF�UBCMF�CFMPX�
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*OTQFDUJPO�*% %FGFDUT�JO
*OTQFDUJPO�

%FGFDUT�GPVOE
JO�5FTU

5PUBM�%FGFDUT &%1. 3&
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5BCMF�� "DDVSBDZ�PG�%FGFDU�$POUFOU�.PEFMT�GPS�%PDVNFOUT�PG�UZQF�VTFS�PVUQVU�EFTDSJQUJPO�JO�1SPKFDU�"

*OUFSQSFUBUJPO 5IF�UBCMF�TIPXT�GPS�FBDI�JOTQFDUJPO�PG�B�VTFS�PVUQVU�EFTDSJQUJPO�JO�1SPKFDU�"
UIF�OVNCFS�PG�EFGFDUT�	PG�TFWFSJUZ�WFSZ�DSJUJDBM�BOE�DSJUJDBM
�EFUFDUFE�JO�JOTQFD�
UJPOT�UIF�OVNCFS�PG�EFGFDUT�EFUFDUFE�EVSJOH�UFTU�XJUI�PSJHJO�JO�UIF�JOTQFDUFE
EPDVNFOU�UIF�UPUBM�OVNCFS�PG�EFGFDUT�	J�F��UIF�TVN�PG�JOTQFDUJPO�BOE�UFTU�EF�
GFDUT
�UIF�FTUJNBUF�PG�UIF�UPUBM�OVNCFS�PG�EFGFDUT�BDDPSEJOH�UP�UIF�&%1.�BOE
UIF�BDDVSBDZ�PG�UIJT�FTUJNBUF�JO�UFSNT�PG�UIF�SFMBUJWF�FSSPS��

*U�DBO�CF�TFFO�UIBU�UIF�FTUJNBUFT�BSF�VTVBMMZ�DMPTF�UP�UIF�BDUVBM�WBMVFT�	XJUI�BO
NFEJBO�BCTPMVUF�SFMBUJWF�FSSPS�PG�����
��"MUIPVHI�UIJT�BDDVSBDZ�JT�FODPVSBHJOH
GVSUIFS�JOWFTUJHBUJPO�JT�OFDFTTBSZ��'JSTU�JU�IBT�UP�CF�DMBSJGJFE�XIFUIFS�EFGFDUT
GPVOE�JO�VTFS�JOUFSGBDF�EFTDSJQUJPOT�	J�F��JTTVFT�XSU��VTFS�GSJFOEMJOFTT
�DBO�CF
EFUFDUFE�CZ�B�SF�JOTQFDUJPO�DBMMFE�GPS�CZ�B�EFGFDU�DPOUFOU�FTUJNBUF��4FDPOE�JU
IBT�UP�CF�DMBSJGJFE�XIBU�UIF�JNQBDU�PG�UIF�GBDU�JT�UIBU�EFGFDUT�BSF�SFDPSEFE�QFS
QFSTQFDUJWF�BOE�OPU�QFS�JOTQFDUPS��5IJSE�UIF�PWFSBMM�BDDVSBDZ�TIPVME�CF�EFUFS�
NJOFE�CBTFE�PO�NPSF�JOTQFDUJPOT�BOE�UIFJS�EFGFDU�DPOUFOU�FTUJNBUFT�

�����������������������������������������������
��0OMZ�EFGFDUT�PG�TFWFSJUZ�WFSZ�DSJUJDBM�PS�DSJUJDBM

��
N

NN
RE

−=
ˆ

XJUI� N̂ CFJOH�UIF�&%1.�FTUJNBUF�BOE�/�UIF�BDUVBM�UPUBM�OVNCFS�PG�EFGFDUT
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� -FTTPOT�-FBSOFE

*O�UIJT�TFDUJPO�XF�SFQPSU�UIF�RVBMJUBUJWF�FYQFSJFODFT�XF�FODPVOUFSFE�JO�UIF
DPVSTF�PG�JNQMFNFOUJOH�BOE�QFSGPSNJOH�JOTQFDUJPOT�BOE�UIFJS�BDDPNQBOZJOH
NFBTVSFNFOU�QSPHSBN��5IFTF�MFTTPOT�MFBSOFE�NJHIU�CF�PG�JOUFSFTU�PG�PUIFST
XIP�QMBO�UP�JNQMFNFOU�BOE�QFSGPSN�JOTQFDUJPOT�PS�QFSGPSN�B�NFBTVSFNFOU
QSPHSBN�

*O�UIF�GPMMPXJOH�UP�TVCTFDUJPOT�CPUI�UIF�MFTTPOT�MFBSOFE�XJUI�SFTQFDU�UP�1#3�JO�
TQFDUJPOT�BOE�UIF�(2.�NFBTVSFNFOU�QSPHSBN�BSF�QSFTFOUFE��'PS�FBDI�MFTTPO
MFBSOFE�UIF�BTTPDJBUFE�NFBTVSFNFOU�PCKFDUT�BOE�JUT�RVBMJUZ�BTQFDU�BSF�SFQPSUFE
BMPOH�XJUI�B�EFTDSJQUJPO�PG�UIF�MFTTPO�MFBSOFE�

��� -FTTPOT�-FBSOFE�XJUI�SFTQFDU�UP�1#3�*OTQFDUJPOT

����� -FTTPO�-FBSOFE��$SFBUF�B�QPTJUJWF�BUNPTQIFSF

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *OUSPEVDUJPO�BOE�QFSGPSNBODF�PG�JOTQFDUJPOT�JO�B�QSPKFDU

%FTDSJQUJPO "�DSVDJBM�QPJOU�UP�UIF�USBOTGFS�PG�JOTQFDUJPOT�JT�UIF�DSFBUJPO�PG�BO�PQFO�BOE
DPOTUSVDUJWF�BUNPTQIFSF�EVSJOH�JOTQFDUJPO�NFFUJOHT��5IJT�JT�EVF�UP�UIF�GBDU
UIBU�UIF�BVUIPST�PG�UIF�JOTQFDUFE�BSUJGBDUT�NVTU�OPU�HFU�UIF�GFFMJOH�UIBU�UIFZ
BSF�CMBNFE�GPS�UIF�EFGFDUT�UIBU�BSF�EFUFDUFE�JO�mUIFJSn�BSUJGBDUT��0UIFSXJTF
UIFZ�XJMM�SFTJTU�UIF�EJTUSJCVUJPO�PG�mUIFJSn�BSUJGBDUT�UP�PUIFS�QFPQMF��5IFSFGPSF�JU
JT�UIF�NBJO�UBTL�PG�UIF�NPEFSBUPS�UP�DSFBUF�BOE�NBJOUBJO�UIJT�PQFO�BOE�DPO�
TUSVDUJWF�BUNPTQIFSF��'PS�FYBNQMF�T�IF�IBT�UP�CF�BCMF�UP�DPQF�XJUI�QPTTJCMZ
BOUBHPOJTUJD�QBSUJDJQBOUT��4QFDJBM�NPEFSBUPS�USBJOJOH�JT�UIFSFGPSF�IFMQGVM�GPS�UIF
QFPQMF�XIP�BSF�HPJOH�UP�UIJT�SFTQPOTJCJMJUZ��)PXFWFS�UIF�JOTQFDUJPO�QBSUJDJ�
QBOUT�TIPVME�BMTP�CF�SFNJOEFE�UIBU�UIFZ�QMBZ�BO�JNQPSUBOU�SPMF�JO�FOTVSJOH�B
DPOTUSVDUJWF�BUNPTQIFSF�JO�JOTQFDUJPO�NFFUJOHT�
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����� -FTTPO�-FBSOFE��6TF�BQQSPQSJBUF�UFSNJOPMPHZ

0CKFDU 1#3�JOTQFDUJPOT

2VBMJUZ�"TQFDU *OUSPEVDUJPO�BOE�QFSGPSNBODF�PG�JOTQFDUJPOT�JO�B�QSPKFDU

%FTDSJQUJPO 5P�QSPNPUF�B�QPTJUJWF�BUNPTQIFSF�"MMJBO[�-JGF�VTFT�B�TQFDJBM�XPSE�GPS�JTTVFT
SBJTFE�EVSJOH�JOTQFDUJPOT��mGJOEJOHn�	(FSNBO��&SLFOOUOJT
��5IJT�XPSE�JT�OPU�B
TZOPOZN�GPS�mEFGFDUn�CFDBVTF�JU�EFOPUFT�PO�UIF�POF�IBOE�EFGFDUT�JO�B�OBS�
SPXFS�TFOTF�BOE�PO�UIF�PUIFS�IBOE�RVFTUJPOT�JNQSPWFNFOU�QSPQPTBMT�BOE
DPNNFOUT��#FTJEFT�UIF�NFBOJOH�PG�UIF�XPSE�mGJOEJOHn�JT�FOUJSFMZ�QPTJUJWF�TP
UIBU�OFHBUJWF�BTTPDJBUJPOT�EP�OPU�BSJTF�BU�BMM��5IVT�UIF�PCKFDUJWF�PG�JOTQFDUJPOT
XBT�UP�mHBJO�GJOEJOHTn�BOE�OPU�UP�mEFUFDU�EFGFDUT�n�5IJT�XBT�PG�QTZDIPMPHJDBM
JNQPSUBODF�TJODF�UIF�UFSN�mHBJO�GJOEJOHTn�DPOWFZFE�B�QPTJUJWF�NFBOJOH
XIJDI�GBDJMJUBUFT�UIF�BDDFQUBODF�PG�JOTQFDUJPOT�

����� -FTTPO�-FBSOFE��"DDFQUBODF�PG�1FSTQFDUJWF�CBTFE�3FBEJOH

0CKFDU 3FBEJOH�UFDIOJRVF�1FSTQFDUJWF�CBTFE�3FBEJOH

2VBMJUZ�"TQFDU "DDFQUBODF�PG�1FSTQFDUJWF�CBTFE�3FBEJOH

%FTDSJQUJPO 5IF�JOTQFDUPST�GPVOE�1FSTQFDUJWF�CBTFE�JOTQFDUJPOT�UP�CF�FBTZ�UP�VTF�BOE�QSBD�
UJDBM��5IF�BQQSPBDI�XBT�WFSZ�TVJUBCMF�GPS�UIF�"MMJBO[l�FOWJSPONFOU�XIFSF�WBSJ�
PVT�TUBLFIPMEFST�BSF�JOUFSFTUFE�JO�UIF�QSPKFDU�EFMJWFSBCMFT�UP�CF�JOTQFDUFE��5IF
TDFOBSJPT�GPS�UIF�QFSTQFDUJWFT�XFSF�DPOTJEFSFE�WFSZ�IFMQGVM�p�FTQFDJBMMZ�GPS�JO�
TQFDUPST�XJUI�MJUUMF�FYQFSJFODF�JO�UIF�EPNBJO�BOE�1FSTQFDUJWF�CBTFE�JOTQFDUJPOT
p�TJODF�UIF�TDFOBSJPT�HVJEFE�UIF�JOTQFDUPST�JO�TDSVUJOJ[JOH�UIF�EPDVNFOU�GPS�EF�
GFDUT�
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��� -FTTPOT�-FBSOFE�XJUI�SFTQFDU�UP�QFSGPSNJOH�B�(2.�NFBTVSFNFOU�QSPHSBN�UP
NFBTVSF�1#3�*OTQFDUJPOT

����� -FTTPO�-FBSOFE��%FGJOJUJPO�PG�EFGFDU�DMBTTJGJDBUJPOT

0CKFDU (2.�NFBTVSFNFOU�QSPHSBN

2VBMJUZ�"TQFDU %FGJOJUJPO�PG�NFBTVSFT

%FTDSJQUJPO *O�UIF�NFBTVSFNFOU�QSPHSBN�EFGFDUT�XFSF�DMBTTJGJFE�BDDPSEJOH�UP�TFWFSBM�BU�
USJCVUFT�TVDI�BT�UZQF�JNQBDU�TFWFSJUZ�FUD��"MUIPVHI�BO�JOJUJBM�EFGJOJUJPO�GPS
UIFTF�BUUSJCVUFT�BOE�UIFJS�WBMVFT�XBT�DSFBUFE�JO�UIF�QMBOOJOH�PG�UIF�NFBTVSF�
NFOU�QSPHSBN�EJTDVTTJPOT�FWPMWFE�EVSJOH�EBUB�DPMMFDUJPO�BCPVU�UIF�NFBOJOH
PG�UIF�BUUSJCVUF�WBMVFT��"T�B�SFTVMU�PG�UIFTF�EJTDVTTJPOT�UIF�EFGJOJUJPO�PG�UIF
DMBTTJGJDBUJPO�TDIFNF�FWPMWFE�BOE�DIBOHFE�PWFS�UJNF��5IVT�JU�XBT�IBSEMZ�QPT�
TJCMF�UP�DPNQBSF�UIF�IZQPUIFTFT�PG�UIF�FYQFSUT�HJWFO�BU�UIF�CFHJOOJOH�PG�UIF
QSPKFDU�XJUI�UIF�GJOBM�BDUVBM�SFTVMUT�

5IFSFGPSF�XIFO�EFGJOJOH�DMBTTJGJDBUJPO�TDIFNFT�GPS�NFBTVSFNFOU�QSPHSBNT
UIF�GVUVSF�EBUB�DPMMFDUPST�TIPVME�CF�JOWPMWFE�JO�UIF�EFGJOJUJPO�PG�UIF�TDIFNF�
"EEJUJPOBMMZ�UIF�EFGJOJUJPO�PG�BUUSJCVUF�WBMVFT�TIPVME�BVHNFOUFE�XJUI�FYBNQMF
EFGFDUT�GSPN�TJNJMBS�QSPKFDUT�

����� -FTTPO�-FBSOFE��$PBDIJOH�PG�EBUB�DPMMFDUJPO

0CKFDU (2.�NFBTVSFNFOU�QSPHSBN

2VBMJUZ�"TQFDU .PUJWBUJPO�PG�UIF�EBUB�DPMMFDUJPO

%FTDSJQUJPO "�WFSZ�DSVDJBM�BTQFDU�EVSJOH�UIF�NFBTVSFNFOU�QSPHSBN�JT�UP�DPOUJOVPVTMZ�TVQ�
QPSU�BOE�NPUJWBUF�UIF�QSPKFDU�NFNCFST�UP�DPMMFDU�EBUB�TJODF�NFBTVSFNFOU�SF�
RVJSFT�B�DPOTUBOU�BEEJUJPOBM�FGGPSU��*O�PVS�DBTF�UIF�QSPKFDU�UFBN�NFNCFST
IBWF�UP�TQFDJGZ�UIFJS�QSPKFDU�FGGPSU�BOE�DMBTTJGZ�EFGFDUT��6TVBMMZ�UIFTF�EBUB�DPM�
MFDUJPO�UBTLT�BSF�SFHBSEFE�BT�BEEJUJPOBM�CVSEFO��5IVT�FTQFDJBMMZ�JO�UIF�JOJUJBM
QIBTF�PG�B�NFBTVSFNFOU�QSPHSBN�B�DPBDIJOH�UFBN�IBT�UP�DPOTUBOUMZ�EFNPO�
TUSBUF�UIF�CFOFGJUT�PG�NFBTVSFNFOU�UP�QSPKFDU�NFNCFST�
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����� -FTTPO�-FBSOFE��5PPM�4VQQPSU�PG�EBUB�DPMMFDUJPO

0CKFDU (2.�NFBTVSFNFOU�QSPHSBN

2VBMJUZ�"TQFDU %BUB�DPMMFDUJPO

%FTDSJQUJPO "EEJUJPOBMMZ�EBUB�DPMMFDUJPO�BOE�UIF�TVCTFRVFOU�BOBMZTJT�TIPVME�CF�BTTJTUFE�CZ
BQQSPQSJBUF�UPPMT��*O�UIJT�FYQFSJNFOU�EBUB�DPMMFDUJPO�JT�NBJOMZ�QFSGPSNFE
NBOVBMMZ�PO�QBQFS�CBTFE�GPSNT�PS�CZ�GJMMJOH�JO�8JO8PSE�UFNQMBUFT�PO�MJOF�
5IJT�JNQPTFT�QSPCMFNT�XIFO�DPOWFSUJOH�UIFTF�SBX�EBUB�JOUP�B�GPSNBU�CFJOH
BQQSPQSJBUF�GPS�B�TVCTFRVFOU�BOBMZTJT��1BQFS�CBTFE�GPSNT�IBWF�UP�CF�FOUFSFE
NBOVBMMZ�JOUP�UIF�DPNQVUFS�GSPN�UIF�8JO8PSE�UFNQMBUFT�UIF�BQQSPQSJBUF
EBUB�IBWF�UP�CF�FYUSBDUFE��5IJT�QSPWFE�UP�CF�B�UJNF�DPOTVNJOH�QSPDFTT��'VS�
UIFSNPSF�XIFO�EBUB�DPMMFDUJPO�JT�SFHBSEFE�B�UFEJPVT�BDUJWJUZ�TVDI�BT�UIF�DMBT�
TJGJDBUJPO�PG�EFGFDUT�EFUFDUFE�EVSJOH�UFTUJOH�EFWFMPQFST�NJHIU�GFFM�NPSF�DPN�
QFMMFE�UP�QSPWJEF�IJHI�RVBMJUZ�EBUB�XIFO�UIFZ�BSF�BTTJTUFE�CZ�UPPMT�UIBU�BSF
RVJDL�BOE�FBTZ�UP�VTF�
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� 4VNNBSZ�BOE�$PODMVTJPOT

5IJT�SFQPSU�EFTDSJCFE�UIF�TVDDFTTGVM�BQQMJDBUJPO�PG�1#3�JOTQFDUJPOT�JO�BO�JOEVT�
USJBM�TFUUJOH��#BTFE�PO�UXP�SFBM�XPSME�QSPKFDUT�PG�TUSBUFHJD�JNQPSUBODF�GPS�"M�
MJBO[�-JGF�JU�XBT�TIPXO�JO�RVBOUJUBUJWF�UFSNT�UIBU�UIF�VTBHF�PG�JOOPWBUJWF�EF�
GFDU�EFUFDUJPO�UFDIOJRVFT�JO�BO�JOTQFDUJPO�DPOUFYU�UISPVHIPVU�UIF�FBSMZ�QIBTFT
PG�UIF�EFWFMPQNFOU�MJGF�DZDMF

• EFUFDU�UIF�EFGFDUT�NPSF�MPDBMMZ�BT�����UP������PG�BOBMZTJT�EFGFDUT�BSF�EF�
UFDUFE�JO�UIF�BOBMZTJT�QIBTF�BOE�����UP�����PG�EFTJHO�EFGFDUT�BSF�EF�
UFDUFE�JO�UIF�EFTJHO�QIBTF�

• IBWF�B�DPTU�CFOFGJU�SBUJP�PG�BCPVU�����
• SFEVDF�UIF�UFTUJOH�FGGPSU�GSPN�BO�BWFSBHF�������UP�CFUXFFO�������BOE

����
• SFEVDF�UIF�PWFSBMM�EFWFMPQNFOU�UJNF�BT�UIF�BEEJUJPOBM�FGGPSU�GPS�JOTQFDUJPOT

JT�MFTT�UIBO�UIF�TBWFE�UFTUJOH�FGGPSU�

'SPN�UIF�1SPDFTT�*NQSPWFNFOU�&YQFSJNFOU�XF�DPVME�BMTP�MFBSO�BCPVU�UIF�JOGMV�
FODFT�PG�UIF�IVNBO�GBDUPS�PO�UIF�TVDDFTT�PG�UIF�USBOTGFS�JOJUJBUJWF��5IF�NBJO
TVDDFTT�GBDUPST�XFSF��

• B�DBSFGVM�BOE�SPMF�EFQFOEFOU�NPUJWBUJPO�PG�BMM�QBSUJDJQBOUT�PG�JOTQFDUJPOT
JODMVEJOH�NBOBHFNFOU�

• USBJOJOH�JO�UIF�CBTJD�UFDIOPMPHJFT��	1#3�JOTQFDUJPOT�BOE�HPBM�PSJFOUFE�NFBT�
VSFNFOU
�BT�BO�JOJUJBM�JOWFTUNFOU�

• DSFBUJPO�PG�BO�PQFO�BOE�DPOTUSVDUJWF�BUNPTQIFSF�EVSJOH�JOTQFDUJPO�NFFU�
JOHT�

• VTBHF�PG�BO�BQQSPQSJBUF�UFSNJOPMPHZ�

"T�B�SFTVMU�PG�UIF�DBTF�TUVEJFT�"MMJBO[�MJGF�EFDJEFE�UP�CSPBEFO�UIF�BQQMJDBUJPO�PG
1#3�JOTQFDUJPOT�JO�GVUVSF�EFWFMPQNFOU�QSPKFDUT��)PXFWFS�BEEJUJPOBM�XPSL�JT
SFRVJSFE�UP�PQUJNJTF�UIF�DPTU�FGGFDUJWFOFTT�PG�JOTQFDUJPOT�BOE�UP�JOWFTUJHBUF
GVSUIFS�JNQSPWFNFOU�PQQPSUVOJUJFT�SFHBSEJOH�UIF�PWFSBMM�WFSJGJDBUJPO�BOE�WBMJEB�
UJPO�QSPDFTT�
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� "QQFOEJY�"�p�5FTU�3FTVMUT

0OF�PCKFDUJWF�PG�):1&3�XBT�UP�JOWFTUJHBUF�UIF�JNQBDU�PG�JOTQFDUPS�FYQFSJFODF
PO�UIF�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ��*OTQFDUPS�FYQFSJFODF�XBT�TFQB�
SBUFE�JOUP�EPNBJO�FYQFSJFODF�	NFBTVSFE�PO�BO�PSEJOBM�TDBMF�MPX�NFEJVN�IJHI
BTTFTTFE�GPS�FBDI�JOTQFDUPS�CZ�UIF�QSPKFDU�MFBEFS
�BOE�JOTQFDUJPO�FYQFSJFODF
	NFBTVSFE�BT�UIF�OVNCFS�PG�JOTQFDUJPOT�UIF�JOTQFDUPS�QBSUJDJQBUFE�JO
��*OTQFD�
UJPO�FGGJDJFODZ�XBT�EFGJOFE�BT�UIF�OVNCFS�PG�EFGFDUT�PG�TFWFSJUZ�WFSZ�DSJUJDBM
BOE�DSJUJDBM�UIF�JOTQFDUPS�EFUFDUFE�QFS�QFSTPO�IPVS��*OTQFDUJPO�FGGFDUJWFOFTT
XBT�EFGJOFE�BT�UIF�QSPQPSUJPO�PG�EFGFDUT�GPVOE�CZ�BO�JOTQFDUPS�DPNQBSFE�UP
UIF�UPUBM�OVNCFS�PG�EFGFDUT�JO�UIF�EPDVNFOU��	/PUF��POMZ�JOTQFDUPST�XIP�SFQ�
SFTFOUFE�POF�QFSTQFDUJWF�PO�UIFJS�PXO�XFSF�DPOTJEFSFE�JO�UIJT�BOBMZTJT��5IJT
NJHIU�IBWF�CJBTFE�UIF�SFTVMUT
�

*O�PSEFS�UP�EFDJEF�XIFUIFS�EJGGFSFODFT�JO�UIF�JOTQFDUPSTl�FGGFDUJWFOFTT�PS�FGGJ�
DJFODZ�GPS�EJGGFSFOU�MFWFMT�PG�FYQFSJFODF�BSF�EVF�UP�DIBODF�B�TUBUJTUJDBM�UFTU�IBT
UP�CF�QFSGPSNFE��*O�UIJT�BOBMZTJT�XF�QFSGPSNFE�UIF�,SVTLBM�8BMMJT�5FTU�<�>�B
OPO�QBSBNFUSJD�BMUFSOBUJWF�UP�UIF�"/07"
�

5IF�,SVTLBM�8BMMJT�5FTU�UFTUT�XIFUIFS�UIF�EJGGFSFODFT�JO�UIF�NFEJBO�WBMVFT�PG
UXP�PS�NPSF�QPQVMBUJPOT�BSF�TUBUJTUJDBMMZ�TJHOJGJDBOU��'PS�UIJT�QVSQPTF�UIF�EBUB�
QPJOUT�	IFSF��UIF�FGGFDUJWFOFTT�PS�FGGJDJFODZ�WBMVFT�PG�UIF�JOEJWJEVBM�JOTQFDUPST

BSF�TPSUFE�JOUP�BO�JODSFBTJOH�PSEFS�UIFJS�SBOLT�BSF�SFDPSEFE�BOE�TVNNFE�VQ�
*O�UIJT�BQQFOEJY�XF�SFQPSU�GPS�FBDI�MFWFM�PG�FYQFSJFODF�UIF�OVNCFS�PG�JOTQFD�
UPST�XJUI�UIBU�MFWFM�PG�FYQFSJFODF�UIF�NFBO�FGGFDUJWFOFTT�PS�FGGJDJFODZ�GPS�UIBU
MFWFM�PG�FYQFSJFODF�UIF�TVN�PG�SBOLT�BOE�UIF�NFBO�SBOL��5IF�PWFSBMM�UFTU�SFTVMU
JT�SFQPSUFE�BT�UFTU�TJHOJGJDBODF��*G�UIJT�WBMVF�JT�TNBMMFS�UIBO������UIF�EJGGFSFODFT
CFUXFFO�UIF�QPQVMBUJPOT�BSF�TUBUJTUJDBMMZ�TJHOJGJDBOU�

*O�UIF�GPMMPXJOH�UXP�TVCTFDUJPOT�UIF�UFTU�SFQPSUT�BSF�SFQPSUFE�XJUI�SFTQFDU�UP
UIF�BOBMZTFT�PG�EPNBJO�FYQFSJFODF�BOE�JOTQFDUJPO�FYQFSJFODF��*O�FBDI�TVCTFD�
UJPO�UIF�UFTUT�DPODFSOJOH�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ�GPS�UIF�UXP
DPOTJEFSFE�QSPKFDUT�BSF�QSFTFOUFE�
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��� *NQBDU�PG�UIF�EPNBJO�FYQFSJFODF�PO�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

-PX � ���� ����� �����

.FEJVN �� ���� ����� �����

)JHI � ���� ��� �����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGJDJFODZ�BOE�EPNBJO�FYQFSJFODF�GPS�1SPKFDU�"

-FWFM /P��PG�JO�
TQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

-PX � ���� ��� �����

.FEJVN �� ���� ����� �����

)JHI � ���� ����� �����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGFDUJWFOFTT�BOE�EPNBJO�FYQFSJFODF�GPS�1SPKFDU�"

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

-PX � �� �� ��

.FEJVN �� ���� �� ����

)JHI � ���� �� ����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGJDJFODZ�BOE�EPNBJO�FYQFSJFODF�GPS�1SPKFDU�#

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

-PX � �� �� ��

.FEJVN �� ���� ���� ����

)JHI � ���� ���� ����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGFDUJWFOFTT�BOE�EPNBJO�FYQFSJFODF�GPS�1SPKFDU�#
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��� *NQBDU�PG�UIF�JOTQFDUJPO�FYQFSJFODF�PO�JOTQFDUJPO�FGGFDUJWFOFTT�BOE�FGGJDJFODZ

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

� �� ���� ����� �����

� � ���� �� �����

� � ���� ���� �����

� � ���� �� �����

� � ���� �� �����

� � ���� � ����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGJDJFODZ�BOE�JOTQFDUJPO�FYQFSJFODF�GPS�1SPKFDU�"

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

� �� ���� ����� ����

� � ���� ��� �����

� � ���� ���� �����

� � ���� �� �����

� � ���� �� �����

� � ���� � ����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGFDUJWFOFTT�BOE�JOTQFDUJPO�FYQFSJFODF�GPS�1SPKFDU�"

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

� � ���� ���� ����

� � ���� ���� �����

� � ���� � ����

1�������

5BCMF�� 5FTU�3FTVMUT�FGGJDJFODZ�BOE�JOTQFDUJPO�FYQFSJFODF�GPS�1SPKFDU�#

-FWFM /P��PG
JOTQFDUPST

.FBO 4DPSF�4VN 4DPSF�.FBO 5FTU�4JHOJGJ�
DBODF

� � ���� ���� ����

� � ���� �� �����

� � ���� ��� ����

1�������

5BCMF��� 5FTU�3FTVMUT�FGGFDUJWFOFTT�BOE�JOTQFDUJPO�FYQFSJFODF�GPS�1SPKFDU�#
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� 3FGFSFODFT

<�> -JPOFM�#SJBOE�,IBMFE�&M�&NBN�#FSOE�'SFJNVU�BOE�0MJWFS�-BJUFO�
CFSHFS�2VBOUJUBUJWF�&WBMVBUJPO�PG�$BQUVSF�3FDBQUVSF�.PEFMT�UP
$POUSPM�4PGUXBSF�*OTQFDUJPOT�JO�1SPDFFEJOHT�PG�UIF��UI�*OUFSOB�
UJPOBM�4ZNQPTJVN�PO�4PGUXBSF�3FMJBCJMJUZ�&OHJOFFSJOH�QQ������
���������

<�> -JPOFM�$��#SJBOE�,IBMFE�&M�&NBN�BOE�#FSOE�(��'SFJNVU�"�$PN�
QBSJTPO�BOE�*OUFHSBUJPO�PG�$BQUVSF�3FDBQUVSF�.PEFMT�BOE�UIF�%F�
UFDUJPO�1SPGJMF�.FUIPE�JO�1SPDFFEJOHT�PG�UIF��UI�*OUFSOBUJPOBM
4ZNQPTJVN�PO�4PGUXBSF�3FMJBCJMJUZ�&OHJOFFSJOH�QQ�������������

<�> -JPOFM�$��#SJBOE�$ISJTUJBOF�%JGGFSEJOH�BOE�)��%JFUFS�3PNCBDI
1SBDUJDBM�(VJEFMJOFT�GPS�.FBTVSFNFOU�#BTFE�1SPDFTT�*NQSPWFNFOU
4PGUXBSF�1SPDFTT�*NQSPWFNFOU�BOE�1SBDUJDF�+PVSOBM�WPM����OP���
�����

<�> #FSOE�'SFJNVU�BOE�#SJHJUUF�,MFJO�(2.�BOE�.FBTVSFNFOU�1MBO
%PDVNFOUBUJPO�%PDVNFOU�DPEF��&44*�QSPKFDU���������p�%FMJWFS�
BCMF�%����%����p�7FSTJPO�����'I(�*&4&

<�> #FSOE�'SFJNVU�$ISJTUJBOF�(SFTTF�WPO�8BOHFOIFJN�4VTBOOF�)BSU�
LPQG�BOE�(ÓOUIFS�3VIF�5SBJOJOH�5VUPSJBM��(PBM�PSJFOUFE�NFBT�
VSFNFOU�XJUI�UIF�(2.�"QQSPBDI�%PDVNFOU�DPEF��&44*�QSPKFDU��
������p�%FMJWFSBCMF�%����p�7FSTJPO�����'I(�*&4&

<�> *#.�3FTFBSDI��$FOUFS�GPS�4PGUXBSF�&OHJOFFSJOH��0SUIPHPOBM�%FGFDU
$MBTTJGJDBUJPO
IUUQ���XXX�SFTFBSDI�JCN�DPN�TPGUFOH�0%$�0%$�)5.

<�> 0MJWFS�-BJUFOCFSHFS�5SBJOJOH�5VUPSJBM��1FSTQFDUJWF�CBTFE�*OTQFD�
UJPOT�%PDVNFOU�DPEF��&44*�QSPKFDU���������p�%FMJWFSBCMF�%����p
7FSTJPO�����'I(�*&4&

<�> #SJHJUUF�,MFJO�.BOVBM�PG�UIF�0WFSBMM�7FSJGJDBUJPO�BOE�7BMJEBUJPO
"QQSPBDI�%PDVNFOU�DPEF��&44*�QSPKFDU���������p�%FMJWFSBCMF�%��
��p�7FSTJPO�����"MMJBO[�-FCFOTWFSTJDIFSVOHT�"(

<�> 4JEOFZ�4JFHFM�BOE�/��+PIO�$BTUFMMBO�/POQBSBNFUSJD�4UBUJTUJDT�GPS
UIF�4PDJBM�4DJFODFT�.D(SBX�)JMM�����

<��> 3JOJ�WBO�4PMJOHFO�BOE�&HPO�#FSHIPVU�5IF�(PBM�2VFTUJPO�.FUSJD
.FUIPE��.D(SBX�)JMM������
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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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