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0CXCN�4GUGCTEJ�.CDQTCVQT[ �
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QH�$CTK �

��� 2NGPCT[�6CNM��4GSWKTGOGPVU�'PIKPGGTKPI�D[�5QTGP

.CWGUGP���+6�7PKXGTUKV[ �

��� 2NGPCT[�6CNM��6GUVKPI�D[�Dirk Meyerhoff, SQS �

� #DUVTCEV�QH�VJG�5GUUKQP�6CNMU �
��� 7UGT	U�/CPWCN�CU�C�4GSWKTGOGPVU�5RGEKHKECVKQP�D[

&CPKGN�/��$GTT[��7PKXGTUKV[�QH�9CVGTNQQ �

��� 4GSWKTGOGPVU�'PIKPGGTKPI�.GUUQPU�HTQO�*QWUG

$WKNFKPI�D[�&CPKGN�/��$GTT[��7PKXGTUKV[�QH�9CVGTNQQ �

��� 4GSWKTGOGPVU�'PIKPGGTKPI�%JCNNGPIGU�KP�/WNVK�
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��� 6TCEGCDKNKV[�CPF�6GUVKPI�D[�/CTVKPU�)KNNU��4KIC
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��� %QODKPCVKQP�QH�+PURGEVKQPU�CPF�6GUVKPI�$TGCM�1HH�

5GUUKQP�9QTMUJQR�D[�*CPU�)GTF�)TQUU�CPF�/CWF

5EJNKEJ��(J�+'5' �

��� 9QTMKPI�UGUUKQP�QP�%WUVQOGT�5WRRNKGT�4GNCVKQPUJKR�D[

(TCPM�*QWFGM��&CKONGT%JT[UNGT�CPF�/CWF�5EJNKEJ��(J
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��� 'CTN[�VGUV�RTGRCTCVKQP�D[�4��XCP�/GIGP��535 �
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���� 6JG�4QNG�QH�'OQVKQP��8CNWGU��CPF�$GNKGHU�KP�VJG

%QPUVTWEVKQP�QH�+PPQXCVKXG�9QTM�4GCNKVKGU�D[�+UCDGN

4COQU��6GNGRCE�CPF�&CPKGN�/��$GTT[��7PKXGTUKV[�QH

9CVGTNQQ ��

���� 6JG�TQNG�CPF�VJG�KORCEV�QH�7/.�CPF�QVJGT�1/)

UVCPFCTFU��CU�/&#��KP�UQHVYCTG�FGXGNQROGPV�D[

)KCPPC�4GIIKQ��7PKXGTUKV[�QH�)GPQXC ��

���� 8KGYU�CPF�
+P�%QPUKUVGPE[��KP�/QFGN�$CUGF

&GXGNQROGPV�D[�$GTPJCTF�5EJ¼V\��67�/×PEJGP ��

� 5WOOCT[ ��
��� %WUVQOGT�CPF�5WRRNKGT ��

��� +PVGITCVGF�2TQEGUU ��

��� 4GUGCTEJ�+UUWGU ��



� +PVTQFWEVKQP

+PETGCUKPIN[��RTQFWEV�GPIKPGGTU�PGGF�VQ�DW[�UQHVYCTG�EQORQPGPVU�QT�VQ�QWVUQWTEG

RCTV�QH�VJGKT�UQHVYCTG�FGXGNQROGPV��(QT�VJG�EQQRGTCVKQP�YKVJ�
GZVGTPCN�QT�KPVGTPCN�

UWRRNKGTU�QT�HQT�UQHVYCTG�RTQEWTGOGPV��VJG�WRRGT�OQUV�NGXGN�QH�VJG�8�OQFGN��PCOGN[

TGSWKTGOGPVU�GPIKPGGTKPI�CPF�SWCNKV[�CUUWTCPEG�QH�VJG�UQHVYCTG�RTQFWEV��CTG�QH�WV�

OQUV�KORQTVCPEG�

 Requirements 
Engineering 

Quality 
Assurance 

Design 

Implementation 

*QYGXGT��VTCFKVKQPCNN[��TGSWKTGOGPVU�GPIKPGGTKPI�CPF�SWCNKV[�CUUWTCPEG�CTG�UGGP�CU

UGRCTCVG�CEVKXKVKGU�ECTTKGF�QWV�KP�SWKVG�FKHHGTGPV�VKOG�HTCOGU�FWTKPI�U[UVGO�FGXGNQR�

OGPV�CPF�VJTQWIJ�SWKVG�FKHHGTGPV�RGQRNG��5KOKNCTN[��VJGTG�KU�PQV�OWEJ�QXGTNCR�KP�VJG

EQTTGURQPFKPI�TGUGCTEJ�EQOOWPKVKGU�

6JG�RWTRQUG�QH�VJKU�UGOKPCT�YCU�VQ�DTKPI�VQIGVJGT�TGUGCTEJGTU�CPF�RTCEVKVKQPGTU�KP�VJG

CTGCU�QH�TGSWKTGOGPVU�GPIKPGGTKPI�CPF�SWCNKV[�CUUWTCPEG�UWEJ�CU�KPURGEVKQP��VGUVKPI

CPF�HQTOCN�XGTKHKECVKQP�VJCV�CTG�KPVGTGUVGF�KP�C�EQJGTGPV�UWRRQTV�HQT�UQHVYCTG�EQP�

VTCEVKPI��+P�VJG�EQWTUG�QH�VJG�UGOKPCT�U[PGTIKGU�CPF�VTCFGQHHU�NKMG�VJG�HQNNQYKPI�JCXG

DGGP�FKUEWUUGF�

• *QY�VQ�UWRRQTV�VJG�EQOOWPKECVKQP�DGVYGGP�EWUVQOGT�CPF�UWR�

RNKGT�VJTQWIJ�GNKEKVCVKQP�CPF�FQEWOGPVCVKQP�QH�TGSWKTGOGPVU!

• 9JKEJ�TGSWKTGOGPVU�FQEWOGPVU�ECP�UGTXG�CU�VJG�DCUKU�HQT�UQHVYCTG

RWTEJCUG!

• 9JCV�SWCNKV[�CUUWTCPEG�OGVJQFU�CPF�RTQFWEVU�UWRRQTV�VJG�OQPK�

VQTKPI�QH�VJG�UWRRNKGT!

• *QY�VQ�WUG�SWCNKV[�CUUWTCPEG�VGEJPKSWGU�HQT�UQHVYCTG�RTQFWEV�CU�

UGUUOGPVU!

• %CP�VGUV�OQFGNU�UWDUVKVWVG�C�TGSWKTGOGPVU�URGEKHKECVKQP�CU�G�I�

UWIIGUVGF�D[�'ZVTGOG�2TQITCOOKPI�
:2�!

• 9JGP�VQ�KPVGITCVG�SWCNKV[�CUUWTCPEG�KP�VJG�TGSWKTGOGPVU�GPIKPGGT�

KPI�CEVKXKVKGU��G�I��YJCV�FGITGG�QH�UVCDKNKV[�KU�PGEGUUCT[�HQT�C�TG�
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SWKTGOGPVU�URGEKHKECVKQP�VQ�UGTXG�CU�C�UVCTVKPI�RQKPV�HQT�VJG�URGEKHK�

ECVKQP�QH�VJG�VGUVU��CPF�YJGP�VQ�KPXQNXG�SWCNKV[�CUUWTCPEG�FWTKPI

TGSWKTGOGPVU�URGEKHKECVKQP!

• *QY�ECP�FKHHGTGPV�MKPFU�QH�SWCNKV[�CUUWTCPEG�RTQFWEVU�DG�FGTKXGF

HTQO�FKHHGTGPV�MKPFU�QH�TGSWKTGOGPVU�URGEKHKECVKQPU��G�I��JQY�VQ�FG�

TKXG�VGUV�ECUGU�HTQO�WUG�ECUGU!

• *QY�VQ�FKUVTKDWVG�GHHQTV�DGVYGGP�TGSWKTGOGPVU�URGEKHKECVKQP�CPF

SWCNKV[�CUUWTCPEG��G�I��YJGP�UJQWNF�VJG�EWUVQOGT�TGSWKTG�C�HQTOCN

URGEKHKECVKQP�QT�C�TGSWKTGOGPVU�VTCEGCDKNKV[�OQFGN��YJGP�UJQWNF

VJG�EWUVQOGT�UCETKHKEG�TGSWKTGOGPVU�GPIKPGGTKPI�CEVKXKVKGU�HQT�VGUV�

KPI�CEVKXKVKGU!

• *QY�VQ�EQODKPG�FKHHGTGPV�SWCNKV[�CUUWTCPEG�VGEJPKSWGU�UWEJ�CU�KP�

URGEVKQP��VGUVKPI�CPF�HQTOCN�XGTKHKECVKQP�HQT�UWRRNKGT�OQPKVQTKPI!

• *QY�VQ�CUUWTG�VJG�SWCNKV[�QH�PQP�HWPEVKQPCN�TGSWKTGOGPVU!

• *QY�ECP�VJG�GZRGTKGPEG�ICKPGF�KP�SWCNKV[�CUUWTCPEG��DG�WUGF�VQ

KORTQXG�VJG�FGVGTOKPCVKQP�CPF�FQEWOGPVCVKQP�QH�TGSWKTGOGPVU!

6JG�FKUEWUUKQPU�HQUVGTGF�VJG�WPFGTUVCPFKPI�QH�DQVJ�EQOOWPKVKGU�CPF�JGNRGF�VQ

UVKOWNCVG�VGEJPQNQI[�VTCPUHGT�QH�GZKUVKPI�OGVJQFU�KPVQ�RTCEVKEG�CU�YGNN�CU�TGUGCTEJ�QP

KPVGITCVGF�OGVJQFU��$[�KPXKVKPI�DQVJ�TGUGCTEJGTU�CPF�RTCEVKVKQPGTU�HTQO�FKHHGTGPV�FQ�

OCKPU�NKMG�VGNGEQOOWPKECVKQP�U[UVGO��GODGFFGF�U[UVGOU��KPHQTOCVKQP�U[UVGOU�QT

YGD�CRRNKECVKQPU��VJG�KFGPVKHKECVKQP�QH�EQPVGZV�HCEVQTU�HQT�VJG�UWEEGUU�QH�KPVGITCVGF

OGVJQFU�YCU�UWRRQTVGF�

6JG�UGOKPCT�YCU�EQPFWEVGF�CU�CP�QRGP�URCEG��1P�VJG�HKTUV�FC[�VJG�RCTVKEKRCPVU�EQN�

NGEVGF�VJG�VQRKEU�VJG[�YCPVGF�VQ�FKUEWUU�CPF�RTGUGPV��$CUGF�QP�VJKU��CP�CIGPFC�HQT

VJG�YJQNG�YGGM�YCU�FGXGNQRGF�YKVJ�RNGPCT[�UGUUKQPU�CPF�YQTMKPI�UGUUKQPU�KP�RCTCNNGN

VTCEMU��1XGT�VJG�EQWTUG�QH�VJG�UGOKPCT�VJG�CIGPFC�YCU�TGUVTWEVWTGF�DCUGF�QP�VJG

PGGFU�QH�VJG�RCTVKEKRCPVU��'XGT[�FC[�VJG�RCTVKEKRCPVU�CUUKIPGF�VJGOUGNXGU�VQ�VJG�RCT�

CNNGN�UGUUKQPU��+P�VJG�RNGPCT[�UGUUKQPU�QXGTXKGY�VCNMU�YGTG�IKXGP��UWOOCTKGU�QH�VJG�RCT�

CNNGN�VTCEMU�RTGUGPVGF�CPF�FKUEWUUGF��6JKU�UEJGOG�GPUWTGF�VJCV�VJG�ITQWRU�KP�GCEJ

VTCEM�YGTG�UOCNN�GPQWIJ�HQT�KPVGPUKXG�FKUEWUUKQPU��DWV�QP�VJG�QVJGT�JCPF�GXGT[�RCT�

VKEKRCPV�YCU�KPHQTOGF�CDQWV�VJG�QXGTCNN�TGUWNVU���+P�VJG�HKPCN�UGUUKQP�VJG�TGUWNVU�YGTG�RWV

VQIGVJGT�KPVQ�C�IGPGTCN�RKEVWTG�QH�VJG�RTQU�CPF�EQPU�QH�VJG�KPVGITCVKQP�QH�TGSWKTG�

OGPVU�GPIKPGGTKPI�CPF�SWCNKV[�CUUWTCPEG�

6JKU�TGRQTV�EQNNGEVU�VJG�CDUVTCEVU�QH�VJG�UGUUKQP�EJCKTU��+P�VJG�NCUV�EJCRVGT�C�UWOOCT[�KU

RTQXKFGF�YJKEJ�JKIJNKIJVU�VJG�HKPFKPIU�QH�VJG�KPFKXKFWCN�UGOKPCTU�



� #DUVTCEVU�QH�VJG�2NGPCT[�6CNMU

2.1 2NGPCT[�6CNM��(QTOCN�/GVJQFU�D[�%QPPKG�*GKVOG[GT��0CXCN�4GUGCTEJ�.CDQTCVQT[

6Q�DGIKP��C�NQIKEKCP	U�FGHKPKVKQP�QH�C�HQTOCN�OGVJQF�KU�EQPVTCUVGF�YKVJ�C�EQORWVGT�UEK�

GPVKUV	U�FGHKPKVKQP���6JGP��C�PWODGT�QH�GZCORNGU�CTG�RTGUGPVGF�VQ�KNNWUVTCVG�VJG�DGPGHKVU

QH�CRRN[KPI�HQTOCN�OGVJQFU�VQ�URGEKHKECVKQPU�CPF�VQ�QVJGT�CTVKHCEVU�CUUQEKCVGF�YKVJ

UQHVYCTG�FGXGNQROGPV���6Q�KNNWUVTCVG�VJG�HQTOCN�OGVJQFU�CPF�VGEJPKSWGU��VJG�5%4


5QHVYCTG�%QUV�4GFWEVKQP��VCDWNCT�PQVCVKQP�CPF�VJG�5%4�VQQNU�CTG�KPVTQFWEGF���/CP[

FKHHGTGPV�ENCUUGU�QH�HQTOCN�OGVJQFU�CTG�KNNWUVTCVGF��KPENWFKPI�EQPUKUVGPE[�EJGEMKPI�

HQTOCNKV[�DCUGF�UKOWNCVKQP��OQFGN�EJGEMKPI��CPF�OGEJCPKECN�VJGQTGO�RTQXKPI��D[

UJQYKPI�JQY�VJG[�ECP�DG�CRRNKGF�VQ�TGCN�YQTNF�UQHVYCTG�U[UVGOU���6JG�VCNM�EQPENWFGU

D[�UJQYKPI�JQY�HQTOCN�VGEJPKSWGU�OC[�DG�WUGF�VQ�CWVQOCVKECNN[�EQPUVTWEV�VGUV�ECUGU

HTQO�C�HQTOCN�URGEKHKECVKQP���6JGUG�VGUV�ECUGU�CTG�FGUKIPGF�VQ�UCVKUH[�C�UGNGEVGF�EQX�

GTCIG�ETKVGTKQP�

��� 2NGPCT[�6CNM��+PURGEVKQP�D[�(KNKRRQ�.CPWDKNG��7PKXGTUKV[�QH�$CTK

5QHVYCTG�KPURGEVKQPU�CTG�C�UQHVYCTG�GPIKPGGTKPI�DGUV�RTCEVKEG�HQT�KORTQXKPI�UQHVYCTG

SWCNKV[�CPF�TGFWEKPI�CXQKFCDNG�TGYQTM�6JG[�YGTG�HKTUV�KPVTQFWEGF�D[�/KEJCGN�(CICP

CV�+$/��DCUGF�QP�GZRGTKGPEG�HTQO�JCTFYCTG�GPIKPGGTKPI��YKVJ�VJG�OCKP�IQCN�VQ�HKPF

FGHGEVU�CU�ENQUG�VQ�VJGKT�RQKPV�QH�ETGCVKQP�CU�RQUUKDNG���5KPEG�VJGP��KPURGEVKQPU�JCXG

DGGP�CRRNKGF�KP�OCP[�XCTKCPVU�D[�UQHVYCTG�KPFWUVT[�CPF�JCXG�DGGP�GORKTKECNN[�KPXGU�

VKICVGF�D[�OCP[�TGUGCTEJGTU�

6JKU�VCNM�HKTUV�KPVTQFWEGU�VJG�EJCTCEVGTKUVKEU�VJCV�FKUVKPIWKUJ�UQHVYCTG�KPURGEVKQPU�HTQO

VGUVKPI�CPF�QVJGT�V[RGU�QH�RGGT�TGXKGYU��+V�KU�UJQYP�JQY�FKHHGTGPV�IQCNU�HQT�KPFKXKFWCN

CPF�VGCO�CPCN[UKU�TGUWNV�KP�FKHHGTGPV�KORNGOGPVCVKQPU�QH�VJG�KPURGEVKQP�RTQEGUU��6JGP�

TGCFKPI�VGEJPKSWGU�HQT�KPFKXKFWCN�CPCN[UKU�CTG�RTGUGPVGF��YJQUG�NGXGN�QH�IWKFCPEG

TCPIGU�KP�RTGUETKRVKXGPGUU��(KPFKPIU�HTQO�GORKTKECN�UVWFKGU�QH�UEGPCTKQ�DCUGF�TGCFKPI

VGEJPKSWGU�CTG�UWOOCTK\GF�CPF�FKUEWUUGF��(KPCNN[��VJG�VCNM�RTGUGPVU�UQOG�VQQNU�VQ

UWRRQTV�IGQITCRJKECNN[�FKUVTKDWVGF�KPURGEVKQP�VGCOU��KP�VJG�EQPVGZV�QH�INQDCN�UQHVYCTG

FGXGNQROGPV�

��� 2NGPCT[�6CNM��4GSWKTGOGPVU�'PIKPGGTKPI�D[�5QTGP�.CWGUGP���+6�7PKXGTUKV[

6JGTG�CTG�OCP[�YC[U�VQ�URGEKH[�TGSWKTGOGPVU��5QOG�QH�VJGO�CTG�GCU[�VQ XGTKH[�HQT
VGUVGTU�CPF�FGXGNQRGTU��QVJGTU�CTG�GCU[�VQ�XCNKFCVG�HQT�VJG�EWUVQOGT��
8CNKFCVKQP

OGCPU�VJCV�VJG�EWUVQOGT�ECP�EJGEM�VJG�TGSWKTGOGPVU�VQ�UGG�VJCV�KH�VJG[�CTG�OGV��JG

YKNN�IGV�YJCV�JG�PGGFU��
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#�OCLQT�RTQDNGO�YKVJ�VTCFKVKQPCN�TGSWKTGOGPVU�KU�VJCV�VJG[�OC[�DG�GCU[�VQ�XGTKH[��DWV

VJG[�CTG�CNOQUV�KORQUUKDNG�HQT�VJG�EWUVQOGT�VQ�XCNKFCVG�

#PQVJGT�RTQDNGO�KU�VJCV�VJG[�CTG�PQV�UWKVGF�HQT�VGPFGT�RTQEGUUGU�QT�%165�DGECWUG

VJG[�IQ�VQQ�HCT�KP�VJG�FGUKIP�FKTGEVKQP��UQ�VJCV�UQOG�UWRRNKGTU�FQP	V�SWCNKH[�CNVJQWIJ

VJG[�JCXG�C�U[UVGO�VJCV�CEVWCNN[�YQWNF�UCVKUH[�VJG�EWUVQOGT�PGGFU��+�YKNN�UJQY�YC[U�VQ

QXGTEQOG�VJGUG�RTQDNGOU�

+P�O[�RTGUGPVCVKQP�+�YKNN�UJQY�TGCN�NKHG�GZCORNGU�QH�OCP[�MKPFU�QH�TGSWKTGOGPVU�CPF

VJGKT�EQPUGSWGPEGU�HQT�VJG�RTQLGEV�CPF�VJG�EWUVQOGT��+�YKNN�CNUQ�UJQY�JQY�GCU[�VJG

XCTKQWU�TGSWKTGOGPVU�CTG�VQ�XGTKH[�FWTKPI�FGXGNQROGPV�CPF�VGUVKPI�

��� 2NGPCT[�6CNM��6GUVKPI�D[�Dirk Meyerhoff, SQS

6JG�0+56�UVWF[�UC[U�VJCV����DKNNKQP��75�CTG�YCUVGF�GXGT[�[GCT�QP�RQQT�UQHVYCTG�SWCNKV[�

+P�OCP[�KPFWUVT[�UQHVYCTG�RTQLGEVU�CV�NGCUV�HWPEVKQPCN�TGSWKTGOGPVU�CTG�EJGEMGF


VGUVGF���(QT�PQP�HWPEVKQPCN�TGSWKTGOGPVU�VJKU�KU�PQV�VJG�ECUG�

0QP�HWPEVKQPCN�TGSWKTGOGPVU�QH�TGNGXCPEG�CTG�HQT�GZCORNG�OCKPVCKPCDKNKV[�CPF�RQTV�

CDKNKV[�QH�VJG�EQFG�

6QFC[�UVCVKE�CPCN[UKU�VGEJPKSWGU�FQ�CNNQY�HQT�EJGEMKPI�OCP[�PQP�HWPEVKQPCN�TGSWKTG�

OGPVU��6JGUG�VGEJPKSWGU�CTG�XGT[�GHHKEKGPV�KP�HKPFKPI�RTQDNGO�CTGCU�QH�VJG�EQFG�

(WPEVKQPCN�TGSWKTGOGPVU�CTG�EJGEMGF�HQT�GZCORNG�KP�HWPEVKQPCN�CPF�KP�KPVGITCVKQP

VGUVKPI�

6JGTG�CTG�OGVJQFU�CTQWPF�HQT�VGUV�RTGRCTCVKQP��GXGP�VQQN�UWRRQTVGF�

#�RTQEGUU�TGSWKTGOGPV�HQT�VJG�UQHVYCTG�FGXGNQROGPV�RTQEGUU�VQFC[�KU�VTCEGCDKNKV[��+P

UQOG�KPFWUVTKGU�NKMG�RJCTOCEGWVKECN��QT�KP�VJG�UCHGV[�ETKVKECN��FQOCKP�VJKU�JCU�DGGP�KO�

RNGOGPVGF�HQT�OCP[�[GCTU��9G�GZRGEV�VJG�QVJGT�KPFWUVTKGU�VQ�HQNNQY�VJKU�RCVJ��6TCEG�

CDKNKV[�YKNN�DG�VQQN�UWRRQTVGF�EQORNGVGN[�KP�VJG�PGCT�HWVWTG�

6TCPURCTGPE[�QH�VJG�VGUVKPI�RTQEGUU�CPF�KVU�TGUWNV�KU�DGEQOKPI�OQTG�KORQTVCPV��7R�VQ

FCVG��VTCPURCTGPE[�QH�VJG�RTQEGUU�ECP�DGUV�DG�RTQXKFGF�D[�RWVVKPI�CNN�RTQEGUU�KPHQT�

OCVKQP�QP�VJG�YGD��RWDNKUJKPI�KV�VQ�OCPCIGOGPV�FKTGEVN[��6JKU�JGNRU�EQPVTQNNKPI�RTQL�

GEV�UWEEGUU�



� #DUVTCEV�QH�VJG�5GUUKQP�6CNMU

��� 7UGT	U�/CPWCN�CU�C�4GSWKTGOGPVU�5RGEKHKECVKQP�D[�&CPKGN�/��$GTT[��7PKXGTUKV[�QH
9CVGTNQQ

6JKU�VCNM�CTIWGU�VJCV�C�WUGT	U�OCPWCN�OCMGU�CP�GZEGNNGPV��KH�PQV�VJG�DGUV��UQHVYCTG�TG�

SWKTGOGPVU�URGEKHKECVKQP��+V�FKUEWUUGU�UGXGTCN�NGUUQPU�NGCTPGF�HTQO�GZRGTKGPEGU�YTKVKPI

WUGT	U�OCPWCNU�CU�TGSWKTGOGPVU�URGEKHKECVKQPU�

��� 4GSWKTGOGPVU�'PIKPGGTKPI�.GUUQPU�HTQO�*QWUG�$WKNFKPI�D[�&CPKGN�/��$GTT[��7PK�
XGTUKV[�QH�9CVGTNQQ

#P[QPG�YJQ�JCU�DWKNV�QT�TGOQFGNGF�C�JQWUG�CPF�JCU�FGXGNQRGF�QT�GPJCPEGF�UQHV�

YCTG�OWUV�JCXG�PQVKEGF�VJG�UKOKNCTKV[�QH�VJGUG�CEVKXKVKGU���6JKU�VCNM�FGUETKDGU�UQOG�NGU�

UQPU�CDQWV�TGSWKTGOGPVU�GPIKPGGTKPI�+�NGCTPGF�YJKNG�DGKPI�C�EWUVQOGT�KP�C�JQWUG

DWKNFKPI�CPF�VYQ�JQWUG�TG�OQFGNKPIU���6JG�DKIIGUV�RTQDNGO�KU�VQ�CXQKF�XGT[�GZRGPUKXG

TGSWKTGOGPVU�ETGGR���6JG�OCKP�NGUUQP�KU�VJG�KORQTVCPEG�QH�VJG�EWUVQOGT�KPUKUVKPI�QP

HQNNQYKPI�C�HWNN�TGSWKTGOGPVU�GPIKPGGTKPI�RTQEGUU��KPENWFKPI�IQCN�KFGPVKHKECVKQP��TG�

SWKTGOGPVU�GNKEKVCVKQP��CPCN[UKU��CPF�URGEKHKECVKQP��CPF�XCNKFCVKQP�QH�VJG�URGEKHKECVKQP�

#�UGEQPFCT[�NGUUQP�KU�VJCV�C�EWUVQOGT�JCU�CP�KORQTVCPV�TQNG�KP�TGSWKTGOGPVU�GPIK�

PGGTKPI�CPF�JG�QT�UJG�UQOGVKOGU�PGGFU�VQ�NGCTP�VJCV�TQNG�

3.3 4GSWKTGOGPVU�'PIKPGGTKPI�%JCNNGPIGU�KP�/WNVK�(WPEVKQPCN�2TQLGEVU�D[�1NG
(KUEJGT��'TKEUUQP�'WTQNCD�&GWVUEJNCPF

+P�/WNVK�(WPEVKQPCN�2TQLGEVU�CV�'TKEUUQP�CP�QXGTCNN�UQNWVKQP�EQPUKUVU�QH�OWNVKRNG�EQORQ�

PGPVU�VJCV�CTG�FGXGNQRGF�KP�JQWUG�D[�VGCOU�CV�FKHHGTGPV�UKVGU�KP�'WTQRG��QT�FGXGNQRGF

D[�GZVGTPCN�FGXGNQROGPV�RCTVPGTU�QT�UWRRNKGF�CU�UVCPFCTF�QHH�VJG�UJGNH�RTQFWEVU��(QT

GCEJ�EQORQPGPV�C�4GSWKTGOGPVU�5RGEKHKECVKQP�GZKUVU�VJCV�KU�TGHKPGF�KVGTCVKXGN[

VJTQWIJQWV�VJG�RTQLGEV�RJCUGU��CPF�WUGF�CU�MG[�KPRWV�VQ�VJG�RTQEGUUGU�FGUKIP�CPF

VGUV�

6JG�HQNNQYKPI�EJCNNGPIGU�CTG�UGGP�

• C�EQOOQP�PQVCVKQP�HQT�TGSWKTGOGPVU�UWKVCDNG�HQT�FKHHGTGPV�ITQWRU�CPF�RWTRQUGU


VGEJPKECN��PQP�VGEJPKECN�RGQRNG��EWUVQOGTU��XCNKFCVKQP��UWRRNKGT�UGNGEVKQP��RTQFWEV

FGUKIP��VGUV�RTGRCTCVKQP��UGTXKEGU�FGUKIP��

• U[PEJTQPKUCVKQP�QH�VJG�FQEWOGPVU�CPF�RGQRNG�YTKVKPI�QT�WUKPI�VJG�XCTKQWU�TGSWKTG�

OGPVU�URGEKHKECVKQPU�

• FGVGTOKPKPI�YJGP�C�TGSWKTGOGPV�KU��IQQF�GPQWIJ��HQT�VJG�KPVGPFGF�RWTRQUG�

• RTQITGUU�VTCEMKPI�CPF�XKUKDKNKV[�QH�TGSWKTGOGPVU�HWNHKNNOGPV�
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��� 6TCEGCDKNKV[�CPF�6GUVKPI�D[�/CTVKPU�)KNNU��4KIC�+PHQTOCVKQP�6GEJPQNQI[�+PUVKVWVG
CPF�6JQOCU�<KPM��&CKONGT%JT[UNGT

1PG�QH�VJG�RTQDNGOU�VJCV�RGTUKUVU�YKVJKP�OCP[�UQHVYCTG�FGXGNQROGPV�RTQLGEVU�KU�VJGKT

KPCDKNKV[�VQ�UGG�CPF�VQ�OCKPVCKP�C�U[UVGOCVKE�TGNCVKQP�DGVYGGP�TGSWKTGOGPVU��FGUKIP

KVGOU��VGUVU��GVE��2CTV�QH�VJG�RTQDNGO�KU�TGNCVGF�VQ�XCIWGN[�FGHKPGF�CPF�OCKPVCKPGF

TGSWKTGOGPVU��6JG�UCOG�EQWNF�DG�UCKF�CDQWV�KPEQPUKUVGPE[�DGVYGGP�FGUKIP�CPF�VJG

EQFG��#NUQ��VGUVKPI�ECP�QPN[�DGPGHKV�HTQO�RTQLGEV�UGVVKPIU�YJGTG�VJG�WR�VQ�FCVG�TG�

SWKTGOGPVU�CTG�CXCKNCDNG��CPF�CNN�VGUVU�CTG�DCUGF�WRQP�VJGO��6JKU�CNN�NGCFU�VQ�VJG

SWGUVKQP�QH�VTCEGCDKNKV[��6TCEGCDKNKV[�CU�C�UQHVYCTG�FGXGNQROGPV�RTQRGTV[�JCU�DGGP

GZRNQTGF�HQT�CV�NGCUV�C�FGECFG��UGXGTCN�TGSWKTGOGPVU�OCPCIGOGPV�CPF�VTCEGCDKNKV[

VQQNU�JCXG�DGGP�FGXGNQRGF��$WV�UVKNN�VJGTG�GZKUVU�C�SWGUVKQP�QH�YJGVJGT�KV�KU�RQUUKDNG�VQ

KPVTQFWEG�UQOG�VTCEGCDKNKV[�KP�RTQLGEVU�VJCV�EWTTGPVN[�CTG�PQV�U[UVGOCVKECNN[�QTICPK\GF�

+P�VJG�YQTMUJQR��6TCEGCDKNKV[�CPF�VGUVKPI��/CTVKP��RTGUGPVGF�VJG�TGUWNVU�QH�CP�GZRGTK�

OGPV�VJCV�YCU�ECTTKGF�QWV�CV�4KIC�+PHQTOCVKQP�6GEJPQNQI[�+PUVKVWVG��#�YGD�DCUGF

VTCEGCDKNKV[�VQQN�6TCEG+V�YCU�FGXGNQRGF�CPF�CRRNKGF�KP�UGXGTCN�RTQLGEVU��'CEJ�QPG�YCU

FKHHGTGPV�KP�VGTOU�QH�VJG�OCKP�VCUM�CPF�VJG�FGXGNQROGPV�RTQEGUU��(QT�GXGT[�RTQLGEV��C

UGRCTCVG�VTCEGCDKNKV[�OQFGN�YCU�FGHKPGF�

+PVTQFWEVKQP�QH�VJG�VQQN�JGNRGF�VQ�QTICPK\G�VJG�TGSWKTGOGPVU�KPHQTOCVKQP��#NUQ��EQO�

RNGVGN[�CNN�VGUVKPI�KPHQTOCVKQP�YCU�MGRV�YKVJKP�VJG�6TCEG+V�FCVCDCUG��KPENWFKPI�VJG

YJQNG�RTQDNGO�VTCEMKPI�RTQEGUU��6JKU�YCU�SWKVG�CP�WPGZRGEVGF�TGUWNV��CPF�VJKU�GZ�

RGTKOGPV�UJQYGF�VJG�RQUUKDKNKV[�VQ�KPVGITCVG�DQVJ�VTCEGCDKNKV[�CPF�RTQDNGO�FGHGEV

KPHQTOCVKQP�

9QTMUJQR	U�FKUEWUUKQPU�VQWEJGF�VJG�JKUVQTKECN�FGXGNQROGPV�QH�VJG�VTCEGCDKNKV[��CU�YGNN

CU�SWGUVKQPU�QH�VJG�EQPEGRV�CPF�PQVCVKQP�QH�VJG�RTQRQUGF�OQFGN��#�OQTG�TGHKPGF

CRRTQCEJ�HQT�VJG�VTCEGCDKNKV[�OQFGN�YCU�RTQRQUGF��CPF�VJG�SWGUVKQPU�OC[�NGCF�VQ

HWTVJGT�TGUGCTEJ�CPF�GZRGTKOGPVU�

��� %CNN�HQT�%QPUWNVCPVU� �#�4QNG�2NC[�D[�/CTVKP�)NKP\��7PKXGTUKV[�QH�<×TKEJ��CPF�#P�
FTGCU�5RKNNPGT��*QEJUEJWNG�$TGOGP

9G�QTICPK\GF�C�RNGPCT[�UGUUKQP�QP�EWUVQOGT�UWRRNKGT�TGNCVKQPUJKRU��9G�KPXGPVGF�C

TQNG�RNC[�UEGPCTKQ�YJGTG�/CTVKP�RNC[GF�VJG�TQNG�QH�C�FGURCKTGF�UQHVYCTG�OCPCIGT

YJQ�JCF�VQ�FGNKXGT�UQHVYCTG�VQ�#PFTGCU��YJQ�RNC[GF�VJG�TQNG�QH�CP�GSWCNN[�FGURCKTGF

EWUVQOGT��6JG�RCTVKEKRCPVU�YGTG�FKXKFGF�CEEQTFKPI�VQ�VJGKT�GZRGTVKUG�KPVQ�HQWT�ITQWRU�

RNC[KPI�VJG�TQNGU�QH�EQPUWNVKPI�EQORCPKGU��6JGUG�YGTG�
���4G3'Z� �VJG�TGSWKTGOGPVU

GZRGTVU�EQORCP[��
���Z3D6� �VJG�GZVTGOG�SWCNKV[�D[�VGUVKPI�IW[U��
���(/(� �VJG�HQTOCN

OGVJQFU�HKTUV�CFXQECVGU��CPF�
���(CICP�2CTVPGTU� �VJG�KPURGEVQTU�ITQWR��1PG�RCTVKEK�

RCPV�XQNWPVGGTGF�VQ�HQTO�C�HKHVJ�EQORCP[��'OQVKQPKEU���VJG�UCVKUHCEVKQP�D[�GOQVKQP

GZRGTV�



+P�VJKU�TQNG�RNC[��/CTVKP�CPF�#PFTGCU�FGEKFGF�VQ�LQKP�HQTEGU�VQ�GUECRG�HTQO�VJGKT�FGU�

RGTCVG�UKVWCVKQP�CPF�EQPVCEVGF�VJG�HKXG�EQPUWNVKPI�ITQWRU�KP�QTFGT�VQ�IGV�CFXKEG�

'CEJ�EQPUWNVKPI�ITQWR�JCF����OKPWVGU�VQ�RTGRCTG�CP�KORTQXGOGPV�UVTCVGI[�EQPVCKP�

KPI�DQVJ�UJQTV�VGTO�CPF�NQPI�VGTO�GNGOGPVU��6JGP�CNN�VJG�RTQRQUCNU�YGTG�RTGUGPVGF

CPF�FKUEWUUGF�KP�CP�QRGP�JGCTKPI�

#HVGT�C�XKXKF�FKUEWUUKQP�YG�VQQM�JQOG�C�DWPEJ�QH�KFGCU�CDQWV�KORTQXKPI�VJG�UCVKUHCE�

VKQP�QH�DQVJ�EWUVQOGT�CPF�UWRRNKGT�KP�UQHVYCTG�RTQLGEVU�CPF�VJG�OGOQT[�QH�C�UGUUKQP

VJCV�JCF�DGGP�ITGCV�HWP�HQT�CNN�RCTVKEKRCPVU�

��� %QODKPCVKQP�QH�+PURGEVKQPU�CPF�6GUVKPI�$TGCM�1HH�5GUUKQP�9QTMUJQR�D[�*CPU�
)GTJCTF�)TQUU�CPF�/CWF�5EJNKEJ��(J�+'5'

6JG�EQODKPCVKQP�QH�KPURGEVKQPU�CPF�VGUVKPI�OC[�DG�UGGP�HTQO�VYQ�FKHHGTGPV�RGTURGE�

VKXGU��GORKTKECNN[��CPF�OGVJQFQNQIKECNN[�

+P�VJG�HKTUV�ECUG��YG�OC[�GKVJGT�EQPUKFGT�VJG�QRVKOK\CVKQP�QH�VGUVKPI�VJTQWIJ�KPURGE�

VKQPU��QT�VJG�QRVKOK\CVKQP�QH�KPURGEVKQPU�VJTQWIJ�VGUVKPI��+V�OGCPU�YG�OC[�DG�CDNG�VQ

CPCN[\G�FGHGEVU�VJCV�UNKRRGF�VJTQWIJ�VJG�KPURGEVKQPU�RTQEGUU�CPF�CTG�ECWIJV�FWTKPI

VGUVKPI�KP�QTFGT�VQ�EJCPIG�CPF�KORTQXG�QWT�KPURGEVKQPU�RTQEGUU�
 FGHGEV�UNKRRGTCIG ��

+P�HCEV��VJKU�JCU�CNTGCF[�DGGP�FQPG�CPF�FGOQPUVTCVGF��*QYGXGT��NKVVNG�KU�MPQYP�QH

JQY�VQ�UWRRQTV�QT�FKTGEV�VGUVKPI�GHHQTV�VQ�FGVGTOKPG�UQ�ECNNGF� JQV�URQVU �KP�VJG�UQHV�

YCTG�VJCV�OC[�DG�UQOGJQY�KFGPVKHKGF�FWTKPI�VJG�KPURGEVKQPU�RJCUG��%CP�YG�EQPFWEV

GZRGTKOGPVU�RTQFWEKPI�GXKFGPEG�VJCV�C�HQTYCTF�RTGFKEVKQP�QH�VJKU�MKPF�KU�CEVWCNN[�HGC�

UKDNG!

6JG�FKUEWUUKQP�YGPV�CNQPI�VJG�HQNNQYKPI�NKPGU�

• 9G�ECP�QRVKOK\G�KPURGEVKQPU�VJTQWIJ�GTTQTU�VJCV�CTG�ECWIJV�KP�VGUVKPI�CPF�VTCEGF

DCEM�VQ�VJG�KPURGEVGF�FQEWOGPVU��6JKU�JCU�CNTGCF[�DGGP�FQPG�

• %CP�KPURGEVKQPU�QH�TGSWKTGOGPVU�FQEWOGPVU�EQPVTQN�QT�KORTQXG�URGEKHKECVKQP�DCUGF

VGUVKPI!

• %CP�KPURGEVKQPU�QH�EQFG�FQEWOGPVU�EQPVTQN�QT�KORTQXG�EQFG�DCUGF�VGUVKPI!

• +PURGEVKQPU�HKPF�OCP[�KUUWGU�KP�C�OQFWNG��FQ�YG�JCXG�VQ�VGUV�VJKU�OQFWNG�NGUU�OQTG!

• +PURGEVKQPU�HKPF�PQ�KUUWGU�KP�C�OQFWNG��FQ�YG�JCXG�VQ�VGUV�VJKU�OQFWNG�NGUU�OQTG!

• %CP�YG�WUG�KPURGEVKQPU�VQ�RTKQTKVK\G�VGUVKPI!

• %CP�YG�WUG�KPURGEVKQP�VQ�RTGFKEV�VJG�V[RG�QH�VGUVKPI�
VGUVKPI�OGVJQF��YKVJ�VJG

JKIJGUV�RTQDCDKNKV[�QH�UWEEGUU�

• 9JCV�KU�UWEEGUUHWN�VGUVKPI��YJCV�UWEEGUUHWN�KPURGEVKQPU!�%CP�YG�GZRNQKV�TGNCVKQPU�DG�

VYGGP�KPURGEVKQPU�CPF�VGUVKPI�KP�QTFGT�VQ�FGVGTOKPG�VJCV!�%CP�YG�WUG�QPG�VQ�FG�

HKPG�VJG�QVJGT!

• %CP�YG�FGHKPG�GPVT[�GZKV�ETKVGTKC�HQT�TGSWKTGOGPVU� �KPURGEVKQPU� �VGUVKPI!

• &QGU�KPURGEVKQP�CEVWCNN[�TGFWEG�VGUVKPI�GHHQTV!�%QPFWEV�CP�GZRGTKOGPV�VQ�EJGEM

VJG�GXKFGPEG��CNVJQWIJ�VJG�PWODGT�QH�FKHHGTGPV�CHHGEVKPI�XCTKCDNGU�KU�XGT[�NCTIG�KP

" 
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CP�GZRGTKOGPV��6JGTGHQTG�YG�PGGF�C�IQQF�CPF�UVCDNG�QXGTCNN�FGXGNQROGPV�RTQE�

GUU��VJKU�NGCFU�VQ�NCTIG�UECNG�CPF�FKHHKEWNV�GZRGTKOGPVU�

• 4GITGUUKQP�VGUVKPI�KU�C�UVCPFCTF�VGUVKPI�CRRTQCEJ��DWV�KPURGEVKQPU�CTG�PQV�TGCNN[
WUGF�VQ�TGXKUKV�EJCPIGF�U[UVGOU��%CP�YG�FGHKPG�UQOGVJKPI�NKMG� TGITGUUKQP�KPURGE�

VKQP !

• 9JKEJ�CVVTKDWVGU�
OGCUWTGU��FQ�FGVGTOKPG�VJG�TGNCVKQP�DGVYGGP�KPURGEVKQPU�CPF

VGUVKPI!

+P�VJG�UGEQPF�ECUG��YG�EQPUKFGT�VJG�VYQ�CEVKXKVKGU�QH�RGTHQTOKPI�KPURGEVKQPU�CPF�FG�

TKXKPI�CPF�GZGEWVKPI�VGUVU�KP�C�LQKPV�OGVJQF�QT�RTQEGUU��6JG�SWGUVKQP�KU�YJGVJGT�YG

ECP�UCXG�SWCNKV[�CUUWTCPEG�
3#���GHHQTV�D[�RGTHQTOKPI�UVCVKE�CPF�F[PCOKE�CPCN[UKU�KP

RCTCNNGN�CPF�RGTHQTO�C�UKPING�FGDWI�UVGR�VJCV�CKOU�CV�TGUQNXKPI�VJG�KUUWGU�VJCV�VJG�VYQ

CPCN[UKU�VGEJPKSWGU�KFGPVKH[�

6JG�FKUEWUUKQPU�YGPV�CNQPI�VJG�HQNNQYKPI�NKPGU�

• 3#�ECPPQV�QPN[�EQPEGPVTCVG�QP�VJG�RTQFWEV��CNUQ�RTQEGUUGU�CTG�XGT[�KORQTVCPV�

(KZGF�RTQEGUUGU�CTG�GUUGPVKCN�KP�GORKTKECN�XCNKFCVKQP�DGECWUG�VJGTG�CTG�VQQ�OCP[

XCTKCDNGU�VJCV�PGGF�VQ�DG�EQPVTQNNGF�

• 9JCV�CTG�YG�NQQMKPI�CV��VGUVKPI�VQ�HKPF�FGHGEVU�QT�VGUVKPI�KP�QTFGT�VQ�FGOQPUVTCVG

JKIJ�SWCNKV[!�6JG�GORJCUKU�QH�KPURGEVKQPU�CPF�VGUVKPI�EJCPIGU�KP�C�RTQEGUU�CE�

EQTFKPI�VQ�UWEJ�SWGUVKQPU�

• +PURGEVKQP�QH�TGSWKTGOGPVU�FQEWOGPVU�RNWU�UKOWNCVKQP�QH�TGSWKTGOGPVU��KPURGEVKQP�QH

EQFG�RNWU�VGUV�GZGEWVKQP�QH�EQFG��UKOWNCVKQP�OC[�DG�TGICTFGF�CU�C�FKHHGTGPV�RGT�

URGEVKXG�HQT�RGTURGEVKXG�DCUGF�TGCFKPI��6JKU�TGRTGUGPVU�VJG�WUGT U�XKGY��*QYGXGT�

UKOWNCVKQP�KU�QPN[�HGCUKDNG�YKVJ�HQTOCN�URGEKHKECVKQPU�

• %CP�YG�CFF�F[PCOKE�RGTURGEVKXGU�VQ�KPURGEVKQP!�+PURGEVKQP�QH�7/.�UVCVG�EJCTV

CPF�KPVGTCEVKQP�FKCITCOU!

• +PURGEVKQPU�HKPF�FGHGEVU��FQGU�VGUVKPI�HKPF�VJG�UCOG�FGHGEVU�QT�QVJGT�FGHGEVU!

• %CP�YG�VGUV�C�U[UVGO�VJCV�KU�PQV�KPURGEVGF�[GV!�5JQWNF�YG�PQV�YCKV�HQT�VJG�KUUWGU

HTQO�KPURGEVKQPU�VQ�DG�TGUQNXGF�DGHQTG�YG�UVCTV�VGUVKPI�
VTCFKVKQPCN�VYQ�RJCUG�CR�

RTQCEJ�!

• %CP�VJG�VGUVGTU�CEV�CU�KPURGEVQTU�KP�GCTN[�FGXGNQROGPV�RJCUGU��UQOGVKOGU�VJG[�CN�

TGCF[�CEV�CU�TGSWKTGOGPVU�GPIKPGGTU!

• %CP�YG�FGXGNQR�C�RTQEGUU�VQ�KPURGEV�TGSWKTGOGPVU�CEEQTFKPI�VQ�VGUVCDKNKV[�ETKVGTKC!

&GXGNQR�C�EJGEMNKUV�HQT�HGCVWTGU�QH�TGSWKTGOGPVU�VJCV�UWRRQTV�VGUVCDKNKV[�

��� 9QTMKPI�UGUUKQP�QP�%WUVQOGT�5WRRNKGT�4GNCVKQPUJKR�D[�(TCPM�*QWFGM��&CKONGT�
%JT[UNGT�CPF�/CWF�5EJNKEJ��(J�+'5'

#V�VJG�DGIKPPKPI�QH�VJKU�YQTMKPI�UGUUKQP�VJG�OQFGTCVQTU�RTGUGPVGF�XCTKQWU�XCTKCVKQPU�QH

EWUVQOGT�UWRRNKGT�TGNCVKQPUJKRU��'URGEKCNN[�KV�DGECOG�QDXKQWU�VJCV�VJGTG�OC[�DG�XCTK�

QWU�NGXGNU�QH�EWUVQOGT�KPXQNXGOGPV�TCPIKPI�HTQO� QXGT�VJG�HGPEG �VQ� CNN�VQIGVJGT �

" 
" 

" " " " 



+P�VJG�UWDUGSWGPV�FKUEWUUKQP�CP�KPKVKCN�RTQEGUU�OQFGN�HQT�C�FGXGNQROGPV�RTQEGUU�KP�

XQNXKPI�DQVJ�RCTVKGU�YCU�TGHKPGF�CPF�FKUEWUUGF��/CLQT�QWVEQOGU�QH�VJG�FKUEWUUKQP�CTG�

• #�UKIPKHKECPV�RQTVKQP�QH�CEVKXKVKGU�UJQWNF�DG�RGTHQTOGF�VQIGVJGT��UQ�VJG�TGURGEVKXG

TQNGU�CTG�CUUKIPGF�VQ�RGQRNG�QP�VJG�EWUVQOGT U�CPF�VJG�UWRRNKGT U�UKFG��6JKU�EQPVTC�

FKEVU�VJG�QHVGP�UGGP�EWTTGPV�RTCEVKEG�VJCV�KU�OQTG�NKMG� QXGT�VJG�HGPEG �

• 0Q�UJCTR�DQTFGTNKPG�DGVYGGP�EWUVQOGT�CPF�UWRRNKGT�ECP�DG�KFGPVKHKGF��6JGTG�CTG

UQOG�CEVKXKVKGU�VJCV�CTG�CITGGF�VQ�DG�QPN[�VJG�UWRRNKGT U�TGURQPUKDKNKV[��G�I��FGUKIP�

KPI�CPF�EQFKPI��DWV�GXGP�RTQXKFKPI�VGUV�DGFU��RTQLGEV�OCPCIGOGPV�QT�VGUV�RNCP�

PKPI�UJQWNF�DG�ECTTKGF�QWV�VQIGVJGT�

• 6JG�UMGVEJGF�RTQEGUU�
FGRKEVGF�D[�OGCPU�QH�CEVKXKVKGU��YQTM�RTQFWEVU��VQQNU�CPF

TQNGU��JCF�C�TGCN�JQV�URQV�KP�VJG�GCTNKGT�RJCUGU��4GSWKTGOGPVU�
DQVJ�QP�VJG�NGXGN�QH

WUGT�FGOCPFU�CPF�QP�VJG�FGUKIP�NGXGN��CTG�GUUGPVKCN�VQ�C�UWEEGUUHWN�RTQLGEV�

7PHQTVWPCVGN[�PQ�YQTMKPI�UGUUKQP�OGODGT�CFXQECVGF�QP�HQTOCN�OGVJQFU�UQ�VJKU�XKGY

RQKPV�KU�WPFGTTGRTGUGPVGF�KP�VJG�TGUWNV�QH�VJKU�YQTMKPI�UGUUKQP�

3.8 'CTN[�VGUV�RTGRCTCVKQP�D[�4��XCP�/GIGP��535

%QOKPI�HTQO�C�UJQTV�RTGUGPVCVKQP�CDQWV�UVCVKUVKEU�YJ[�JQY�OCP[�RTQLGEVU�UVKNN�HCKN�VQ�

FC[��DG�QWV�QH�VKOG�QT�EQUV��VJG�YQTM�ITQWR�FKUEWUUGF�VJG�DCUKU�HQT�VGUV�RTGRCTCVKQP�

VJG�TGSWKTGOGPVU�

1P�DGJCNH�QH�VJCV�YG�CPCN[\GF�YJ[�TGSWKTGOGPVU�CTG�QHVGP�PQV�YTKVVGP��UQOG�TGCUQPU�

FQOCKP�GZRGTVU�CTG�PQV�CXCKNCDNG��OQFGTP�OGVJQFQNQI[�CTG�XGT[�CDUVTCEV�
PQV�HQT

URGEKCNKUVU��DWV�HQT�WUGTU���#�UQNWVKQP�VQ�UQNXG�VJCV�RTQDNGO�EQWNF�DG��JCXG�C�VGCO�QH

URGEKCNKUVU�
KP�OGVJQFQNQI[�NKMG�7/.�GVE���YJQ�FQ�VJG�URGEKHKECVKQP�YQTM��CPF�C�FQ�

OCKP�GZRGTVU��YJQ�MPQY�YJCV�VJG[�YCPV�CPF�ECP�DG�WUGF�HQT�KPVGTXKGYU�CPF�TGXKGYU

QH�TGUWNVU��#NN�CITGGF�VJCV�YG�PGGF�C�OQTG�QT�NGUU�HQTOCN�URGEKHKECVKQP�VJCV�ECP�CNUQ�DG

WPFGTUVQQF�D[�PQP�URGEKCNKUVU�

6JG�FKUEWUUKQP�CDQWV�GCTN[�VGUV�RTGRCTCVKQP�DGICP�YKVJ�CPCN[UKU�QH�YJ[�KV�KU�PQV�WUWCN�VQ

JCXG�CRRTQRTKCVG�VGUV�ECUGU�GVE���VKOG�VQ�OCTMGV��UVCTVKPI�VQQ�NCVG��OKUUKPI�MPQYNGFIG

CDQWV�DGPGHKVU��9J[�FQ�YG�PGGF�VGUV�ECUGU�UWEJ�GCTN[��K�G��KOOGFKCVGN[�CHVGT�URGEKHK�

ECVKQP!

+V�YCU�FKUEWUUGF�VJCV�GXGP�CHVGT�RTQXKFKPI�KPURGEVKQPU�VQ�VJG�URGEKHKECVKQP��VJGUG�CTG

PQV�YKVJQWV�GTTQTU��6GUV�RTGRCTCVKQP�KP�VJCV�ECUG�ECP�DG�WUGF�VQ�HKPF�DWUKPGUU�GTTQTU

YKVJKP�VJG�URGEKHKECVKQP��HKPFKPI�VJGUG�GCTN[�
DGHQTG�EQFKPI��YQWNF�IKXG�C�IQQF�DGPG�

HKV��DGECWUG�UWEJ�GTTQTU�YQWNF�QPN[�EQUV�C�UOCNN�RCTV�YJCV�KV�YQWNF�EQUV�VQ�HKPF�VJG

UCOG�GTTQT�FWTKPI�CEEGRVCPEG�VGUV�GZGEWVKQP�

" " 
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9JCV�FQ�YG�PGGF�VQ�EQPXKPEG�OCPCIGOGPV�CDQWV�VJG�DGPGHKVU!�9G�PGGF�UQOG

PWODGTU�HTQO�TGCN�RTQLGEVU��C�RTQQH�QH�EQPEGRV��CPF�C�EJCORKQP�YJQ�RTQOQVGU�VJKU�

��� +PVGITCVGF�TGHKPGOGPV�QH�PQP�HWPEVKQPCN�TGSWKTGOGPVU�D[�#PVLG�XQP�-PGVJGP��(J
+'5'

6JG�IQCN�QH�VJKU�YQTMUJQR�YCU�VQ�FKUEWUU�JQY�PQP�HWPEVKQPCN�TGSWKTGOGPVU��UWEJ�CU

OCKPVCKPCDKNKV[�QT�RGTHQTOCPEG��EQWNF�DG�FGUETKDGF�SWCPVKVCVKXGN[�WPFGT�EQPUKFGTC�

VKQP�QH�FKHHGTGPV�XKGYRQKPVU�
K�G���EWUVQOGT��UWRRNKGT��CPF�FKHHGTGPV�CDUVTCEVKQP�NGXGNU


K�G���U[UVGO��UQHVYCTG����0QP�HWPEVKQPCN�TGSWKTGOGPVU�JCXG�VQ�DG�KPXGUVKICVGF�VQ�

IGVJGT�YKVJ�HWPEVKQPCN�TGSWKTGOGPVU�CPF�CTEJKVGEVWTCN�FGEKUKQPU�DGECWUG�VJGTG�CTG

FKHHGTGPV�V[RGU�QH�FGRGPFGPEKGU�DGVYGGP�VJGO��0QP�HWPEVKQPCN�TGSWKTGOGPVU�EQP�

UVTCKP��HQT�GZCORNG��CTEJKVGEVWTCN�FGEKUKQPU��YJGTGCU�VJG�CTEJKVGEVWTG�TGCNK\GU�HWPE�

VKQPCN�CPF�PQP�HWPEVKQPCN�TGSWKTGOGPVU�CPF�EQPUVTCKPU�HWPEVKQPCN�TGSWKTGOGPVU�

#V�HKTUV��YG�FKUEWUUGF�VJG�VGTO� PQP�HWPEVKQPCN�TGSWKTGOGPV �VJCV�KU�UQOGJQY�CODKIW�

QWU�DGECWUG�KV�KU�WUGF�HQT�XCTKQWU�U[UVGO�RTQRGTVKGU��6JGTGHQTG��TGUGCTEJ�UJQWNF�FGVGT�

OKPG�VJG�EQPETGVG�PQP�HWPEVKQPCN�TGSWKTGOGPVU�KPXGUVKICVGF��6JGP��YG�FKUEWUUGF�JQY

VQ�JCPFNG�FKHHGTGPV�V[RGU�QH�PQP�HWPEVKQPCN�TGSWKTGOGPVU��GURGEKCNN[�OCKPVCKPCDKNKV[�

/CKPVCKPCDKNKV[�UGGOU�VQ�DG�OQTG�FKHHKEWNV�VQ�OGCUWTG�VJCP�QVJGT�V[RGU�QH�PQP�

HWPEVKQPCN�TGSWKTGOGPVU��(WTVJGT�QP��YG�FKUEWUUGF�JQY�FKHHGTGPV�RTGEKUG�FGUETKRVKQPU�QH

PQP�HWPEVKQPCN�TGSWKTGOGPVU�OKIJV�NQQM��1P�VJG�QPG�JCPF��C�PQP�HWPEVKQPCN�TGSWKTG�

OGPV�ECP�DG�FGUETKDGF�OQTG�RTGEKUGN[�YKVJQWV�FGVGTOKPKPI�C�EGTVCKP�UQNWVKQP�
G�I��

EJCPIG�QH�V[RG�Z�UJCNN�DG�RGTHQTOGF�KP�VKOG�[����5WEJ�C�FGUETKRVKQP�KU�GURGEKCNN[�KORQT�

VCPV�HQT�VJG�EWUVQOGT��6Q�IGV�C�OQTG�RTGEKUG�FGUETKRVKQP�QH�OCKPVCKPCDKNKV[��C�DGVVGT

WPFGTUVCPFKPI�QH�VJG�V[RGU�QH�EJCPIGU�VJCV�OC[�QEEWT�KP�VJG�FQOCKP�KU�TGSWKTGF�

6JGTGHQTG��V[RKECN�EJCPIGU�JCXG�VQ�DG�CPVKEKRCVGF�CPF�FQEWOGPVGF��3WGUVKQPCDNG

YCU�YJGVJGT�KV�KU�TGCUQPCDNG�VQ�FQEWOGPV�C�EGTVCKP�VKOG�KP�YJKEJ�C�V[RG�QH�EJCPIG

UJCNN�DG�RGTHQTOGF�DGECWUG�RTGEKUG�GUVKOCVKQP�QH�VKOG�KU�FKHHKEWNV��1P�VJG�QVJGT�JCPF�

C�PQP�HWPEVKQPCN�TGSWKTGOGPV�ECP�DG�FGUETKDGF�OQTG�RTGEKUGN[�YKVJ�FGVGTOKPKPI�C

EGTVCKP�UQNWVKQP�
G�I���VQ�GCUG�EJCPIG��GCEJ�TGSWKTGOGPV�UJCNN�DG�VTCEGCDNG�VQ�FGUKIP

CPF�EQFG���5WEJ�C�FGUETKRVKQP�UWRRQTVU�VJG�UWRRNKGT�KP�CEJKGXKPI�C�PQP�HWPEVKQPCN�TG�

SWKTGOGPV�FGUETKDGF�D[�VJG�EWUVQOGT�

���� 5GSWGPEG�$CUGF�5RGEKHKECVKQP�CPF�/QFGN�$CUGF�6GUVKPI�D[�5VCE[�2TQYGNN��7PK�
XGTUKV[�QH�6GPPGUUG

9G�DGICP�D[�FKUEWUUKPI�UGSWGPEG�DCUGF�URGEKHKECVKQP�CU�C�U[UVGOCVKE�OGCPU�HQT

GNKEKVKPI�C�HQTOCN��HWPEVKQPCN�URGEKHKECVKQP�QH�GZVGTPCN�DGJCXKQT�HTQO�C�UGV�QH�TGSWKTG�

OGPVU���(KTUV�C�U[UVGO�DQWPFCT[�KU�EQPUVTWEVGF��CPF�UVKOWNK�KFGPVKHKGF���6JGP�QPG�GPW�

OGTCVGU�UGSWGPEGU�QH�UVKOWNK��KP�QTFGT�D[�NGPIVJ��CPF�KPFKECVGU�VJG�CRRTQRTKCVG�PGZV

TGURQPUG�HQT�GCEJ���+H�YQTM�UVCNNU�QT�DGEQOGU�WPRTQFWEVKXG��CP�GZRNKEKV�UGSWGPEG�CD�

,, 
II 



UVTCEVKQP��KP�VJG�HQTO�QH�C�HWPEVKQP��KU�EQPUVTWEVGF�VQ�EJCPIG�VJG�XKGY�FWTKPI�GPW�

OGTCVKQP���#�UVCVG�OCEJKPG�KU�CWVQOCVKECNN[�FGTKXGF�HTQO�VJG�EQORNGVG�GPWOGTCVKQP�

6JG�HWPEVKQPCN�URGEKHKECVKQP�RTQXKFGU�KPUKIJV�KPVQ�VJG�VGUVKPI�RTQDNGO��KV�JGNRU�KFGPVKH[

VJG�VGUV�DQWPFCT[��CNN�KPRWVU��CPF�VJG�XCNKF�UGSWGPEGU�QH�KPRWVU���6JG�UVCVG�OCEJKPG

EQPUVTWEVGF�HTQO�VJG�GPWOGTCVKQP�KU�OQFKHKGF�VQ�CEEQWPV�HQT�VGUVKPI�IQCNU�CPF�VQ

ECRVWTG�MPQYP�QT�RQUVWNCVGF�UVCVKUVKECN�EJCTCEVGTKUVKEU�QH�WUG�QH�VJG�U[UVGO��CPF�DG�

EQOGU�C�WUCIG�OQFGN�HTQO�YJKEJ�TCPFQO�CPF�PQP�TCPFQO�VGUVU�CTG�IGPGTCVGF�

(KPCNN[��YG�FKUEWUUGF�VQQNU�DGKPI�FGXGNQRGF�VQ�UWRRQTV�VJGUG�VGEJPKSWGU�

���� 6JG�4QNG�QH�'OQVKQP��8CNWGU��CPF�$GNKGHU�KP�VJG�%QPUVTWEVKQP�QH�+PPQXCVKXG�9QTM
4GCNKVKGU�D[�+UCDGN�4COQU��6GNGRCE�CPF�&CPKGN�/��$GTT[��7PKXGTUKV[�QH�9CVGTNQQ

6TCFKVKQPCN�CRRTQCEJGU�VQ�TGSWKTGOGPVU�GNKEKVCVKQP�UVTGUU�U[UVGOCVKE�CPF�TCVKQPCN

CPCN[UKU�CPF�TGRTGUGPVCVKQP�QH�QTICPK\CVKQPCN�EQPVGZV�CPF�U[UVGO�TGSWKTGOGPVU��6JKU

VCNM�CTIWGU�VJCV�
���HQT�CP�QTICPK\CVKQP��C�UQHVYCTG�U[UVGO�KORNGOGPVU�C�UJCTGF�XKUKQP

QH�C�HWVWTG�YQTM�TGCNKV[�CPF

VJCV�
���WPFGTUVCPFKPI�VJG�GOQVKQPU��HGGNKPIU��XCNWGU��DGNKGHU��CPF�KPVGTGUVU�VJCV�FTKXG

QTICPK\CVKQPCN�JWOCP�CEVKQP�KU�PGGFGF�KP�QTFGT�VQ�KPXGPV�VJG�TGSWKTGOGPVU�QH�UWEJ�C

UQHVYCTG�U[UVGO��6JKU�VCNM�FGDWPMU�UQOG�O[VJU�CDQWV�JQY�QTICPK\CVKQPU�VTCPUHQTO

VJGOUGNXGU�VJTQWIJ�VJG�CFQRVKQP�QH�+PHQTOCVKQP�CPF�%QOOWPKECVKQP�6GEJPQNQI[�

FGUETKDGU�VJG�EQPEGRVU�QH�GOQVKQP��HGGNKPI��XCNWG��CPF�DGNKGH��CPF�RTGUGPVU�UQOG

EQPUVTWEVKQPKUV�IWKFGNKPGU�HQT�VJG�RTQEGUU�QH�GNKEKVKPI�TGSWKTGOGPVU�HQT�C�UQHVYCTG�U[U�

VGO�VJCV�JGNRU�CP�QTICPK\CVKQP�VQ�HWPFCOGPVCNN[�EJCPIG�KVU�YQTM�RCVVGTPU�

,QKPV�YQTM�YKVJ�,QCQ�#��%CTXCNJQ

���� 6JG�TQNG�CPF�VJG�KORCEV�QH�7/.�CPF�QVJGT�1/)�UVCPFCTFU��CU�/&#��KP�UQHVYCTG
FGXGNQROGPV�D[�)KCPPC�4GIIKQ��7PKXGTUKV[�QH�)GPQXC

+P�VJKU�ITQWR�YG�FKUEWUUGF�VJG�RQUUKDNG�TQNGU�CPF�XCNWG�QH�VJG�XCTKQWU�UVCPFCTFU�RTQ�

RQUGF�D[�VJG�1/)�
1DLGEV�OCPCIGOGPV�)TQWR��VQ�UWRRQTV�VJG�FGXGNQROGPV�QH

UQHVYCTG�U[UVGOU��#U�GZRGEVGF��VJG[�CTG�PQV�VJG�WNVKOCVG�UQNWVKQP��DWV�VJG[�ECP�DG

WUGHWN�KP�UQOG�ECUGU�CPF�NGUU�KP�QVJGT�QPGU�

#�UGPUKDNG�TQNG�HQT�7/.�OC[�DG�CU�C�UVCPFCTF�EQOOWPKECVKQP�OGCPU�EJCTCEVGTK\GF

D[�CP�KPVWKVKXG�UGOCPVKEU��VJCV�FQGU�PQV�PGGF�VQ�DG�OCFG�OQTG�RTGEKUG�CP[�HWTVJGT��#

HQTOCN�UGOCPVKEU�QH�UQOG�RCTVU��JQYGXGT��KU�PGGFGF�VQ�FGXGNQR�VQQNU�HQT�EJGEMKPI

RTQRGTVKGU��QT�HQT�UKOWNCVKQP�

6JG�FKUEWUUKQP�RQKPVGF�QWV�CPQVJGT�RTQDNGO�QH�VJG�7/.��RTGEKUGN[��VJG�HCEV�VJCV�KVU

FKCITCOU��UWEJ�CU�UVCVG�EJCTVU��VCMG�C�NQV�QH�VKOG�VQ�DG�RTGRCTGF�CPF�CTG�FKHHKEWNV�VQ

OQFKH[�YJGP�EJCPIGU�CTG�OCFG�VQ�VJG�OQFGNGF�U[UVGO��6JG�#IKNG�OQFGNKPI�CPF

GZVTGOG�RTQITCOOKPI�EQOOWPKVKGU�RTQRQUG�C�NKIJV�YGKIJV��WUG�QH�VJG�7/.�VJCV�OC[

DG�UCVKUHCEVQT[��EQPUKUVKPI�QH�QPN[�C�HGY�FKCITCOU�CV�FGUKIP�NGXGN�YJKEJ�CTG�CWVQOCVK�

ECNN[�OQFKHKGF�YJGP�VJG�EQFG�KU�OQFKHKGF�
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&GXGNQROGPV�OGVJQFU�OC[�QXGTEQOG�VJKU�YGCMPGUU�QH�VJG�7/.�CNUQ�D[�TGSWKTKPI�VQ

RTQFWEG�7/.�OQFGNU��KP�C�YGNN�FGHKPGF�CPF�UVTWEVWTGF�YC[�
G�I���D[�NKPMKPI�WUG�ECUGU

VQ�VJG�ENCUUGU�TGCNK\KPI�VJGO���UQ�VJCV�UWEJ�C�UVTWEVWTG�OC[�HCEKNKVCVG�VJGKT�GXQNWVKQP�

(QT�YJCV�EQPEGTPU�/&#�
/QFGN�&TKXGP�#TEJKVGEVWTG��VJG�QRKPKQP�YCU�VJCV�KV�FQGU�PQV

UGGO�VQ�DGEQOG�C�YKFGN[�CFQRVGF�UVCPFCTF��DWV�VJCV�JQYGXGT��KV�KPEQTRQTCVGU�UQOG

XCNWCDNG�CURGEVU��YJKEJ�UJQWNF�DG�EQPUKFGTGF�YKVJ�CVVGPVKQP�

• #DUVTCEVKQP�
KV�TGSWKTGU�VQ�HKTUV�RTQFWEGU�CDUVTCEV��RNCVHQTO�KPFGRGPFGPV�OQFGNU��VQ

DG�VJGP�VTCPUHQTOGF�KP�URGEKCNK\GF�OQFGNU��QPG�HQT�GCEJ�WUGF�RNCVHQTO�

• 6JG�KORQTVCPEG�HQT�C�OGVJQF�VQ�EQPUKFGT�GZRNKEKVN[

• VJG�FQOCKP�QH�VJG�CRRNKECVKQPU�VQ�DG�FGXGNQRGF�
CU�VGNGEQOOWPKECVKQP��HKPCPEG�

JGCNVJECTG�����

• VJG�WUG�QH�OKFFNGYCTG�RNCVHQTOU�
CU�%14$#��'PVGTRTKUG�,CXC�$GCPU��9'$���UGTX�

KEGU������

#V�VJG�GPF��KV�YCU�TGOCTMGF�VJCV�/&#�CPF�7/.�UGGO�VQ�DG�DCUGF�QP�IQQF�RTKPEK�

RNGU��DWV�SWKVG�DCFN[�FGXGNQRGF��2GTJCRU��KH�RGQRNG�YKVJ�C�IQQF�HQTOCN�DCEMITQWPF

FGXGNQRGF�VJGO��VJG�TGUWNVU�OC[�JCXG�DGGP�DGVVGT�

���� 8KGYU�CPF�
+P�%QPUKUVGPE[��KP�/QFGN�$CUGF�&GXGNQROGPV�D[�$GTPJCTF�5EJ¼V\�
67�/×PEJGP

+P�EQPEWTTGPV�GPIKPGGTKPI��CU�HQT�GZCORNG�WUGF�KP�VJG�CWVQOCVKQP�FQOCKP��FQOCKP�

URGEKHKE�OQFGNU�CTG�DWKNV�CPF�EJCPIGF�VJTQWIJQWV�FGXGNQROGPV�D[�OGEJCPKECN�

GNGEVTKECN�CPF�UQHVYCTG�GPIKPGGTU�

6JGTGHQTG��RCTVKCNKV[�CU�YGNN�CU�KPEQPUKUVGPE[�QH�URGEKHKECVKQPU�OWUV�DG�UWRRQTVGF�D[

UWEJ�C�FQOCKP��XKGY�QTKGPVGF�FGXGNQROGPV�RTQEGUU�VQ�HWTVJGT�CURGEVU�NKMG�TGWUG�CPF

EQPEWTTGPV�FGXGNQROGPV�QH�U[UVGOU��6Q�VTGCV�RCTVKCNKV[�
KP�EQPUKUVGPE[��CP�KPVGITCVGF

RTQFWEV�OQFGN�WPKH[KPI�VJQUGU�FKHHGTGPV�XKGYU�CPF�OQFGNU�ECP�DG�CRRNKGF��(QT�U[PVCE�

VKE�EQPUKUVGPE[��KPVGITCVKQP�OWUV�VCMG�RNCEG�QP�VJG�EQPEGRVWCN�NGXGN�U[PVCEVKECNN[�TG�

NCVKPI�VJG�DCUKE�OQFGNKPI�EQPEGRVU�WUGF�D[�VJG�GPIKPGGTU��GUWTKPI��G�I���EQPUKUVGPE[

QH�KPVGTHCEGU�QT�GUVCDNKUJKPI�VTCEGCDKNKV[��(WTVJGTOQTG��KPVGITCVKQP�QP�VJG�UGOCPVKE

NGXGN�KU�PGGFGF�VQ�UWRRQTV�KPVGITCVKQP�QH�FKHHGTGPV�XKGYU�QT�RCTVKCN�URGEKHKECVKQPU�
NKMG

UEGPCTKQU�CPF�UVCVG�DCUGF�FGUETKRVKQPU���VQ�EJGEM�VJGKT�EQORNGVGPGUU�QT�EQPUKUVGPE[�

QT�VQ�VTCPUHQTO�QPG�MKPF�QH�XKGY�KPVQ�CPQVJGT��MKPF�
G�I���VGUV�ECUGU�QWV�QH�UVCVG�DCUGF

FGUETKRVKQPU��

+P�VJG�YQTMUJQR�YG�RTGUGPVGF�VJG�#WVQ(QEWU�%#5'�CRRTQCEJ��CFFTGUUKPI�VJGUG�KUUWGU

QH�EQPEWTTGPV�FGXGNQROGPV�



� 5WOOCT[

6JG�QWVEQOG�QH�VJKU�UGOKPCT�KU�UWOOCTK\GF�KP�VJG�HQNNQYKPI��6JG�OCKP�EQPVTKDWVKQP�QH

VJG�UGOKPCT�YCU�C�DGVVGT�WPFGTUVCPFKPI

• DGVYGGP�VJG�FKHHGTGPV�EQOOWPKVKGU��TGSWKTGOGPVU�GPIKPGGTKPI��HQTOCN�OGVJQFU�

KPURGEVKQP�CPF�VGUVKPI

• QH�RTCEVKECN�RTQDNGOU�QH�EWUVQOGT�UWRRNKGT�TGNCVKQPUJKRU�
%�54��CPF

• QH�VJG�RTCEVKECN�CPF�UEKGPVKHKE�RTQDNGOU�QH�KPVGITCVKPI�TGSWKTGOGPVU�GPIKPGGTKPI�
4'�

CPF�SWCNKV[�CUUWTCPEG�
3#��

+P�VJG�ENQUKPI�UGUUKQP�OCP[�RCTVKEKRCPVU�GORJCUK\GF�VJCV�VJG[�YKNN�DCUG�HWVWTG�YQTM�QP

VJKU�WPFGTUVCPFKPI�CPF�YQTM�KP�RCTVKEWNCT�QP�VJG�U[PGTIKGU�QH�VJGUG�VGEJPKSWGU��#NN�RCT�

VKEKRCPVU�CITGGF�VJCV�CP�KPVGITCVGF�4'�CPF�3#�RTQEGUU�YQWNF�DG�QH�WVOQUV�RTCEVKECN

XCNWG��+P�VJG�HQNNQYKPI�YG�HKTUV�JKIJNKIJV�VJG�HKPFKPIU�YTV��%�54��6JGP�YG�UMGVEJ�CP�KPVG�

ITCVGF�4'�CPF�3#�RTQEGUU�YJKEJ�GXQNXGF�FWTKPI�VJG�EQWTUG�QH�VJG�UGOKPCT��(KPCNN[�

YG�NKUV�VJG�OQUV�KORQTVCPV�TGUGCTEJ�SWGUVKQPU�KFGPVKHKGF�KP�VJG�FKUEWUUKQPU�

��� %WUVQOGT�CPF�5WRRNKGT

/CP[�RTGUGPVCVKQPU�CPF�FKUEWUUKQPU�QH�VJG�UGOKPCT�FGCNV�YKVJ�VJG�KPVGITCVKQP�QH�4'

CPF�3#�YKVJQWV�TGICTF�QH�VJG�KUUWG�QH�%�54��6JWU��FWTKPI�VJG�UGOKPCT�VJG�SWGUVKQP

CTQUG�YJGVJGT�VJGTG�KU�CP[VJKPI�URGEKHKE�VQ�KPVGITCVKQP�QH�4'�CPF�3#�HQT�%�54��+P�RCT�

VKEWNCT��VJG�RCTVKEKRCPVU�HTQO�KPFWUVT[�HGNV�VJCV�%�54�KUUWGU�CTG�XGT[�KORQTVCPV��6JWU��VJG

YQTMUJQR�D[�(TCPM�*QWFGM�CPF�/CWF�5EJNKEJ�CKOGF�CV�KFGPVKH[KPI�VJGUG�URGEKHKE�KU�

UWGU�
UGG�CNUQ�CDUVTCEV������

(KTUV�QH�CNN��KV�YCU�CITGGF�VJCV�%�54�CTG�SWKVG�EQORNGZ��DWV�CNUQ�SWKVG�FKXGTUG��%WUVQO�

GTU�CTG�KPVGTGUVGF�VQ�DW[�QT�RTQEWTG�UQHVYCTG��5WRRNKGTU�RTQFWEG�UQHVYCTG HTQO�UETCVEJ

QT�D[�CFCRVKPI�C�RTQFWEV��6JG�KPVGPUKV[�QH�VJG�TGNCVKQPUJKR�XCTKGU�DGVYGGP�LQKPV�FGXGN�

QROGPV�YQTM�CPF�XGT[�HQTOCN�UGVVKPIU�YJGTG�QPN[�OCPCIGOGPV�QT�NCY[GTU�QH�DQVJ

UKFGU�KPVGTCEV�

5GEQPF��KV�YCU�CITGGF�VJCV�DQVJ��EWUVQOGTU�CPF�UWRRNKGTU��PGGF�VQ�DG�KPXQNXGF�KP�4'

CPF�3#�CEVKXKVKGU��6JWU��DQVJ�QH�VJGO�JCXG�TGURQPUKDKNKV[�HQT�VJG�UWEEGUU�QH�VJGUG�CE�

VKXKVKGU��#NUQ��KV�KU�GSWCNN[�KORQTVCPV�HQT�VJGO�VJCV�VJKU�RTQEGUU�KU�UWEEGUUHWN�

5Q��VJG�HQNNQYKPI�KUUWGU�HQT�4'�CPF�35�KP�%�54�UKVWCVKQP�YGTG�KFGPVKHKGF�

• 6JG�KPVGITCVGF�4'�CPF�3#�RTQEGUU�OWUV�CEEQOOQFCVG�DQVJ��EWUVQOGT�CPF�UWRRNK�

GTU��VJCV�OGCPU�RGQRNG�YKVJ�SWKVG�FKXGTUG�DCEMITQWPFU�CPF�KPVGTGUVU��+P�CFFKVKQP�
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%�54�UKVWCVKQPU�V[RKECNN[�KPFWEG�KUUWGU�QH�IGQITCRJKECN�FKUVTKDWVKQP��EWNVWTCN�CPF�QT�

ICPK\CVKQP�FKHHGTGPEGU�QP�VJG�RTQEGUU�

• (QT�%�54�RTQLGEVU�CP�KPVGITCVGF�4'���3#�RTQEGUU�KU�GURGEKCNN[�KORQTVCPV��DGECWUG

VJGUG�CTG�GZCEVN[�VJG�CEVKXKVKGU�YJGTG�EWUVQOGT�CPF�UWRRNKGT�KPVGTCEV�

��� +PVGITCVGF�2TQEGUU

6JG�HQNNQYKPI�RKEVWTG�UJQYU�VJG�QWVNKPG�QH�CP�KPVGITCVGF�4'�CPF�3#�RTQEGUU�

$QZGU�TGRTGUGPV�CTVKHCEVU��QXCNU�TGRTGUGPV�CEVKXKVKGU���#TTQYU�TGRTGUGPV�FGRGPFGPEKGU�



 

Goal, domain,  
product-level 
requirements 

Code 

Code defects Requ. defects 

Project 
Plan 

Contract 

Design-level 
requirements 

Test  
Cases 

Test Inspect 

Metrics Executable 
specification 

Check Con- 
sistency,Simulate, 
Proof properties 

Emotions 

User 
Manual 

Architecture 

Experiences (Standards, Template, Patterns...) 

4QNGU�KPXQNXGF�KP�VJKU�RTQEGUU�CTG�PQV�UJQYP��+V�FGRGPFU�QP�VJG�UKVWCVKQP�YJKEJ�TQNG�KU

KPXQNXGF�KP�YJKEJ�CEVKXKV[�

+P�VJG�WRRGT�JCNH�QH�VJG�RKEVWTG�VJG�4'�CPF�&GUKIP�CTVKHCEVU�CTG�UJQYP��1PG�KORQTVCPV

FKUVKPEVKQP�JGTG� �YJKEJ�KU�VQQ�QHVGP�PQV�TGEQIPK\GF�YJGP�VJG�4'�CPF�VJG�HQTOCN

OGVJQF�EQOOWPKV[�KPVGTCEV� �KU�VJCV�VJGTG�CTG�VYQ�MKPFU�QH�TGSWKTGOGPVU�

• )QCN��FQOCKP�CPF�RTQFWEV�NGXGN�TGSWKTGOGPVU�FGUETKDG�VJG�GHHGEVU�QH�VJG�UQHVYCTG

U[UVGO�KP�KVU�GPXKTQPOGPV�CU�YGNN�CU�VJG�HGCVWTGU�QH�VJG�UQHVYCTG�U[UVGO�VJCV�KPFWEG

VJGUG�GHHGEVU�

• &GUKIP�NGXGN�TGSWKTGOGPVU�FGVCKN�VJG�RTQFWEV�NGXGN�TGSWKTGOGPVU�UWEJ�VJCV�FGXGNQR�

GTU�GZCEVN[�MPQY�YJCV�VQ�DWKNF�
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6JG�HKTUV�MKPF�QH�TGSWKTGOGPVU�KU�VJG�DCUKU�HQT�VJG�FKUEWUUKQPU�YKVJ�VJG�WUGTU�CPF�EWUVQO�

GTU��VJG�UGEQPF�MKPF�KU�VJG�DCUKU�HQT�VJG�FGXGNQRGTU��%WUVQOGTU�OWUV�CRRTQXG�DQVJ�

UKPEG�QPN[�VJG[�ECP�CUUWTG�VJCV�FGUKIP�NGXGN�TGSWKTGOGPVU�FGVCKN�VJG�QVJGT�MKPFU�

6JG�CTTQYU�DGVYGGP�VJGUG�CTVKHCEVU�KPFKECVG�CEVKXKVKGU�VQ�FGXGNQR�EQFG�HTQO�VJG�TG�

SWKTGOGPVU��6Q�GCUG�EJCPIG�CPF�TGWUG��KV�KU�KORQTVCPV�VJCV�VJG�TGUWNVKPI�FGRGPFGP�

EKGU�DGVYGGP�VJG�FKHHGTGPV�CTVKHCEVU�CTG�VTCEGF�

+P�VJG�NQYGT�JCNH�QH�VJG�RKEVWTG�VJG�3#�CTVKHCEVU�CPF�CEVKXKVKGU�CTG�UJQYP��6JG�QWVEQOG

QH�VJG�CEVKXKVKGU�KU�TGSWKTGOGPVU�CPF�EQFG�FGHGEVU��6JG�CTTQYU�KPFKECVG�VJG�KPRWVU�CPF

QWVRWVU�QH�VJGUG�CEVKXKVKGU�CU�YGNN�CU�VTCPUHQTOCVKQPU�DGVYGGP�VJG�CTVKHCEVU�
YJGTG�VJG

CEVKXKVKGU�CTG�PQV�GZRNKEKVN[�UJQYP���#�UQNKF�CTTQY�KPFKECVGU�VJCV�VJGTG�CTG�RQYGTHWN

CWVQOCVKQP�VQQNU�VQ�UWRRQTV�VJG�CEVKXKV[�FGNKXGTKPI�VJG�TGUWNV�

1PG�KORQTVCPV�RQKPV�JGTG�KU�VJCV�CNN�3#�CEVKXKVKGU�ECP�DG�WUGF�VQ�KFGPVKH[�TGSWKTGOGPVU

FGHGEVU�CPF�EQFG�FGHGEVU��

5Q�KPURGEVKQPU�ECP�DG�WUGF�VQ�HKPF�TGSWKTGOGPVU�FGHGEVU�CPF�EQFG�FGHGEVU�
CPF�QH

EQWTUG�CNUQ�FGUKIP�FGHGEVU��PQV�UJQYP�JGTG��

5KOKNCTN[��OGVTKEU�ECP�DG�CRRNKGF�VQ�TGSWKTGOGPVU�CTVKHCEVU�CPF�EQFG�CTVKHCEVU��*QY�

GXGT��V[RKECNN[�VJG[�YKNN�QPN[�DG�CRRNKGF�VQ�FGUKIP�NGXGN�TGSWKTGOGPVU��DGECWUG�CV�VJKU

NGXGN�VJGTG�KU�CP�GORJCUKU�QP�HQTOCN�RTQRGTVKGU�

6JG�FGXGNQROGPV�QH�VGUV�ECUGU�
QWV�QH�VJG�RTQFWEV�NGXGN�TGSWKTGOGPVU�QT�VJG�FGUKIP�

NGXGN�TGSWKTGOGPVU��JGNRU�VQ�KFGPVKH[�TGSWKTGOGPVU�FGHGEVU����+H�VJG�WUGT�OCPWCN�KU�FG�

XGNQRGF�GCTN[��KV�KU�CNUQ�RQUUKDNG�VQ�KFGPVKH[�VGUV�ECUGU�HTQO�VJG�WUGT�OCPWCN�

2QYGTHWN�CWVQOCVKE�CPCN[UKU�QH�VJG�TGSWKTGOGPVU�FQEWOGPVU�KU�QPN[�RQUUKDNG��KH�TG�

SWKTGOGPVU�CTG�VTCPUHQTOGF�KPVQ�CP�GZGEWVCDNG�URGEKHKECVKQP��6JGTG�KU�GXKFGPEG�HTQO

UGXGTCN�KPFWUVTKCN�CRRNKECVKQPU�VJCV�VJKU�VTCPUHQTOCVKQP�KU�YQTVJ�VJG�GHHQTV�YJGP�UVCTVKPI

HTQO�FGUKIP�NGXGN�TGSWKTGOGPVU��+V�KU�CP�QRGP�SWGUVKQP�YJGVJGT�CP�GZGEWVCDNG�URGEKHK�

ECVKQP�ECP�DG�FKTGEVN[�FGXGNQRGF�HTQO�RTQFWEV�NGXGN�TGSWKTGOGPVU�
VJGTGHQTG�VJG�CT�

TQY�KU�JKIJNKIJVGF���6JG�RTQDNGO�KU�VJCV�RTQFWEV�NGXGN�TGSWKTGOGPVU�CTG�QHVGP�PQV�FG�

VCKNGF�GPQWIJ�CPF�PQV�UVCDNG�GPQWIJ���+H�VJGTG�KU�C�HQTOCN�URGEKHKECVKQP�QH�VJG�TG�

SWKTGOGPVU�CU�YGNN�CU�QH�VJG�TGCNK\CVKQP�
EQFG���VJGP�VJG�CPCN[UKU�VQQNU�ECP�CNUQ�TGXGCN

EQFG�FGHGEVU��(WTVJGTOQTG��KV�KU�RQUUKDNG�VQ�CWVQOCVKECNN[�FGTKXG�VGUV�ECUGU�HTQO�GZ�

GEWVCDNG�TGSWKTGOGPVU�URGEKHKECVKQPU��+P�VJKU�ECUG�VJG�GZGEWVCDNG�URGEKHKECVKQP�KU�WUGF

CU�CP�QTCENG�HQT�VJG�QWVEQOG�QH�VJG�VGUV�ECUGU

&GHGEVU�FGVGEVGF�FWTKPI�VGUVKPI�CTG�GKVJGT�EQFG�FGHGEVU�
YJGP�VJG�EQFG�FQGU�PQV

EQPHQTO�VQ�VJG�URGEKHKGF�TGSWKTGOGPVU�CPF�VJG�URGEKHKGF�TGSWKTGOGPVU�CTG�EQTTGEV��QT

TGSWKTGOGPVU�FGHGEVU�
YJGP�VJG�EQFG�FQGU�PQV�EQPHQTO�VQ�VJG�URGEKHKGF�TGSWKTG�

OGPVU��DWV�VQ�VJG�EWUVQOGT U�PGGFU���1PG�ECP�WUG�VJG�GXKFGPEG�QH�TGSWKTGOGPVU�FG�

HGEVU�KFGPVKHKGF�GCTN[�VQ�VCKNQT�VJG�UGV�QH�VGUV�ECUGU�VQ�URGEKHKE�RTQDNGOU�GZRGEVGF�KP�VJG

EQFG��*QYGXGT��UQ�HCT�VJKU�UVGR�JCU�PQV�DGGP�GZRNQTGF(KPCNN[��VJG�CPCN[UKU�QH�VJG�FG�

HGEVU�JGNRU�VQ�OCMG�GZRGTKGPEGU�GZRNKEKV��6JGUG�ECP�DG�ECRVWTGF�KP�UVCPFCTFU��VGO�

RNCVGU�CPF�RCVVGTPU�CPF�UGTXG�VQ�KORTQXG�HQNNQYKPI�RTQLGEVU�

�����������������������������������������������
��0QVG�VJCV�HQT�VJG�RWTRQUG�QH�VJKU�FKUEWUUKQP�KV�KU�PQV�PGEGUUCT[�VQ�FKUVKPIWKUJ�DGVYGGP�HCKNWTGU�CPF
FGHGEVU�



#NVQIGVJGT��VJKU�RKEVWTG�TGXGCNU�OCP[�RQUUKDKNKVKGU�HQT�3#�QH�4'�VJTQWIJ�KPURGEVKQP��OGV�

TKEU��HQTOCN�OGVJQFU�CPF�VGUVKPI��6JGTG�YCU�IGPGTCN�CITGGOGPV�VJCV�CNN�RQUUKDKNKVKGU�CTG

YQTVJYJKNG�KP�UQOG�EQPVGZVU��6JG�OCLQT�QRGP�SWGUVKQPU�EQPEGTP�VJG�UGNGEVKQP�QH�VJG

TKIJV�VGEJPKSWG�FGRGPFKPI�QP�VJG�EQPVGZV�CPF�GHHQTV�UCXKPIU�VJTQWIJ�U[PGTIKGU�QH

VJGUG�VGEJPKSWGU��6JGUG�SWGUVKQPU�CTG�FGVCKNGF�KP�VJG�HQNNQYKPI�UGEVKQP�

��� 4GUGCTEJ�+UUWGU

6JG�UGOKPCT�NGCF�VQ�C�EQOOQP�WPFGTUVCPFKPI�QH�VJG�RQUUKDKNKVKGU�QH�KPVGITCVKPI�4'�CPF

3#�VGEJPKSWGU��#V�VJG�UCOG�VKOG�KV�TGXGCNGF�OCP[�QRGP�KUUWGU�YTV��VJG�RTQDNGOU�CPF

DGPGHKVU�QH�UWEJ�CP�KPVGITCVKQP���KP�RCTVKEWNCT��IKXGP�VJG�EQUV�CPF�VKOG�TGUVTKEVKQPU�QH

KPFWUVTKCN�RTQLGEVU

• &QEWOGPVCVKQP�GHHQTV��+P�RTCEVKEG��KV�KU�PQV�RQUUKDNG�VQ�URGEKH[�TGSWKTGOGPVU�EQO�

RNGVGN[��*QYGXGT��3#�ECP�QPN[�YQTM�QP�VJG�DCUKU�QH�TGSWKTGOGPVU�FQEWOGPVU��6JWU�

QPG�PGGFU�IWKFCPEG�QP�YJGTG�VQ�HQEWU�VJG�TGSWKTGOGPVU�GPIKPGGTKPI�GHHQTV��*GTG

GZRGTKGPEGU�HTQO�RTGXKQWU�3#�CEVKXKVKGU�
G�I��FGHGEVU�ENCUUGU��ECP�JGNR�

• 6GEJPKSWG�UGNGEVKQP��+V�KU�PQV�RQUUKDNG�KP�IGPGTCN�VQ�GZGEWVG�CNN�3#�CEVKXKVKGU�QP�CNN

CTVKHCEVU��6JWU��QPG�PGGFU�IWKFCPEG�YJGP�VQ�UGNGEV�YJKEJ�VGEJPKSWG��5Q�HQT�GZCO�

RNG��KV�YQWNF�DG�PKEG�VQ�IWKFG�VJG�UGNGEVKQP�FGRGPFKPI�QP�VJG�CRRNKECVKQP�FQOCKP


G�I��HQTOCN�URGEKHKECVKQP�UGGOU�VQ�DG�OQTG�UWKVCDNG�HQT�GODGFFGF�U[UVGOU�VJCP�HQT

KPHQTOCVKQP�U[UVGOU��QT�QP�VJG�RTQLGEV�EQPVGZV�
G�I��UK\G�QH�VJG�RTQLGEV��RGQRNG�KP�

XQNXGF��QT�QP�VJG�ENCUUGU�QH�FGHGEVU�KPXGUVKICVGF��%NGCTN[��VJG�VGEJPKSWG�JCU�VQ�DG

WPFGTUVCPFCDNG�D[�VJG�RCTVKEKRCPVU��1PG�KORQTVCPV�RTGTGSWKUKVG�HQT�ETGCVKPI�UWEJ

IWKFCPEG�KU�FCVC�CDQWV�VJG�GHHQTV�CPF�FGHGEV�FGVGEVKQP�TCVGU�QH�VJG�FKHHGTGPV�VGEJ�

PKSWGU�

• 5[PGTIKGU�DGVYGGP�3#�VGEJPKSWGU�
6JGTG�CTG�VJTGG�YC[U�VQ�CEJKGXG�U[PGTIKGU

• 6JTQWIJ�UWDUVKVWVKQP��VJKU�OGCPU�VJCV�QPG�3#�CEVKXKV[�KU�ECTTKGF�QWV�KPUVGCF�QH�CP�

QVJGT�QPG��5Q��HQT�GZCORNG�QPG�EQWNF�UWDUVKVWVG�C�EGTVCKP�UGV�QH�VGUVU�VJTQWIJ�KP�

URGEVKQP��
G�I��URGEKHKE�FGHGEVU�QPN[�VJTQWIJ�KPURGEVKQP��

• 6JTQWIJ�RTGRCTCVKQP��VJKU�OGCPU�VJCV�QPG�3#�CEVKXKV[�KU�WUGF�VQ�CNNGXKCVG�CPQVJGT

VGEJPKSWG��5Q��HQT�GZCORNG��CWVQOCVKE�FGTKXCVKQP�QH�VGUV�ECUGU�HTQO�HQTOCN�URGEK�

HKECVKQP�GCUGU�VJG�VGUVKPI�RTQEGUU�

• 6JTQWIJ�NGXGTCIKPI�QH�3#�TGUWNVU��6JKU�OGCPU�VJCV�CPCN[UKU�QH�VJG�FGHGEVU�HQWPF

VJTQWIJ�QPG�VGEJPKSWG�KU�WUGF�VQ�IWKFG�VJG�CRRNKECVKQP�QH�CPQVJGT�VGEJPKSWG�KP

VJG�UCOG�RTQLGEV��(QT�GZCORNG��FGHGEV�TCVGU�HTQO�TGSWKTGOGPVU�KPURGEVKQPU�ECP
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DG�WUGF�VQ�HQEWU�VGUVKPI�

5Q�HCT��KP�KPFWUVT[�OQUVN[�VGUVKPI�KU�WUGF�CPF�VJG�RQUUKDKNKVKGU�QH�KPURGEVKQPU�OGVTKEU�CPF

HQTOCN�OGVJQFU�CTG�PQV�UWHHKEKGPVN[�GZRNQTGF��6JWU��VJG�RTGRCTCVKQP�QT�NGXGTCIKPI�QH

QPG�CEVKXKV[�VJTQWIJ�CPQVJGT�QPG�KU�PQV�GZRNQTGF��6JG�RCTVKEKRCPVU�CITGGF�VJCV�VJGTG�KU

C�JKIJ�RQVGPVKCN�HQT�KORTQXGOGPV�

5[PGTIKGU�DGVYGGP�4'�CPF�3#�
6JGTG�CTG�HQWT�YC[U�VQ�CEJKGXG�U[PGTIKGU

• 6JTQWIJ�UWDUVKVWVKQP��VJKU�OGCPU�VJCV�C�4'�CTVKHCEV�QT�CEVKXKV[�KU�UWDUVKVWVGF�D[�C�3#

CTVKHCEV�QT�CEVKXKV[��(QT�GZCORNG��KPUVGCF�QH�TGSWKTGOGPVU�FQEWOGPVU��VGUV�ECUGU

CTG�YTKVVGP��6JKU�KU�QPG�OGCUWTG�PQY�CFXQECVGF�KP�'ZVTGOG�2TQITCOOKPI��+P�VJKU

ECUG�VJG�VGUV�ECUGU�UGTXG�CU�VJG�DCUKU�HQT�VJG�FGXGNQROGPV��6JTQWIJ�RTGRCTCVKQP�

VJKU�OGCPU�VJCV�FWTKPI�4'�CEVKXKVKGU�CTG�RGTHQTOGF�CPF�CTVKHCEVU�ETGCVGF�VJCV�CTG

GURGEKCNN[�UWKVGF�VQ�RGTHQTO�3#�CEVKXKVKGU��(QT�GZCORNG��WUG�ECUGU�GCUG�VJG�FGTK�

XCVKQP�QH�VGUV�ECUGU��6JTQWIJ�NGXGTCIKPI�QH�3#�TGUWNVU��6JKU�OGCPU�VJCV�CPCN[UKU�QH

VJG�FGHGEVU�HQWPF�VJTQWIJ�3#�KU�WUGF�VQ�IWKFG�VJG�4'�CEVKXKVKGU�QH�VJG�PGZV�RTQL�

GEV��(QT�GZCORNG��FGHGEV�TCVGU�HTQO�TGSWKTGOGPVU�KPURGEVKQPU�ECP�DG�WUGF�VQ�KO�

RTQXG�VJG�GNKEKVCVKQP�QT�URGEKHKECVKQP�CEVKXKVKGU��6JTQWIJ�OKZGF�VGCOU��6JKU�OGCPU

VJCV�3#�RGQRNG�CTG�KPXQNXGF�GCTN[�KP�4'�CEVKXKVKGU��G�I��CU�KPURGEVQTU��#PQVJGT�GZ�

CORNG�KU�VQ�NGV�TGSWKTGOGPVU�GPIKPGGTU�YTKVG�VJG�VGUV�ECUGU�UQ�VJCV�VJG[�IGV�VQ

MPQY�VJG�NGXGN�QH�FGVCKNU�PGGFGF�D[�VJG�VGUVGTU��#ICKP��UQ�HCT�KP�KPFWUVT[�VJGUG

U[PGTIKGU�CTG�TCTGN[�GZRNQTGF�CPF�VJGTG�KU�C�JKIJ�RQVGPVKCN�HQT�KORTQXGOGPV�

• 


