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TFMFDUFE�

0OF�DPOEJUJPO�GPS�EFWFMPQJOH�$"1�XBT�UIBU�UIF�GVMM�TZTUFN�SFRVJSFNFOU�TQFDJGJ�
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�BOE�JO�PSEFS�UP�BMJHO�UIF�$"1�BDUJWJUJFT�XJUI�UIF�CVEHFU
BOE�SFTPVSDF�DPOTUSBJOUT�UIBU�NBZ�BQQMZ��5IF�FTUJNBUJPO�PG�NFBTVSFNFOU�FGGPSU
JT�FJUIFS�FYQFSJFODF�CBTFE�	GSPN�IJTUPSJDBM�EBUB
�<��>�PS�CZ�FMJDJUJOH�FYQFSU
LOPXMFEHF�<��><��>�

5IF�UIJSE�TUFQ�JT�UP�TFU�VQ�UIF�NFBTVSFNFOU�QMBO�BDDPSEJOH�UP�XIJDI�BMM�FWBMVB�
UJPO�BDUJWJUJFT�XJMM�CF�DPOEVDUFE�	$"1�BDUJWJUZ�m&MBCPSBUF�.FBTVSFNFOU�1MBOn
�
5IF�NFBTVSFNFOU�QMBO�JT�FJUIFS�EFTJHOFE�TUSBJHIUGPSXBSE�GSPN�UIF�UBYPOPNZ
PG�FWBMVBUJPO�DSJUFSJB�p�JO�UIF�DBTF�UIF�NFBTVSFNFOU�FGGPSU�FTUJNBUFT�GPS�NFBT�
VSFNFOU�TBUJTGZ�UIF�CVEHFU�BOE�SFTPVSDF�DPOTUSBJOUT��"MUFSOBUJWFMZ
�UIF�NFBT�
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VSFNFOU�QMBO�JT�DPOTUSVDUFE�CZ�FNQMPZJOH�PQUJNJ[BUJPO�BMHPSJUINT�XJUI�UIF
PCKFDUJWF�UP�NBYJNJ[F�QSJPSJUZ�DPWFSBHF�JO�UIF�NFBTVSFNFOU�QMBO�XIJMF�LFFQJOH
UIF�PWFSBMM�TFU�PG�TFMFDUFE�NFBTVSFT�JO�UIF�NFBTVSFNFOU�QMBO�XJUIJO�CVEHFU�

'JOBMMZ
�B�SFWJFX�TUFQ�DFSUJGJFT�UIBU�BMM�$"1�*$�BDUJWJUJFT�IBWF�CFFO�DPOEVDUFE
DPSSFDUMZ�	$"1�BDUJWJUZ�m*$�3FWJFXn
��*G�UIF�SFWJFX�JT�OPU�TVDDFTTGVM
�BQQSPQSJBUF
SFXPSL�XJMM�CF�USJHHFSFE�

$"1�&$�CBTJDBMMZ�DPOTJTUT�PG�UXP�FMFNFOUBSZ�$"1�BDUJWJUJFT�GPS�FYQMPSBUJPO�PG
$054�TPGUXBSF�	$"1�BDUJWJUZ�m&YQMPSBUJPOn
�BOE�GPS�UIF�SFWJFX�PG�BMM�$"1�&$
BDUJWJUJFT�	$"1�BDUJWJUZ�m&$�3FWJFXn

�BOE�POF�$"1�BDUJWJUZ�DMVTUFS�GPS�$054
TPGUXBSF�BTTFTTNFOU�BOE�TFMFDUJPO�DPNQSJTJOH�BMM�EBUB�DPMMFDUJPO
�FWBMVBUJPO
BOE�EFDJTJPO�NBLJOH�TUFQT��5IF�$"1�BDUJWJUJFT�DPOUBJOFE�JO�UIJT�DMVTUFS
�J�F�
m$PMMFDU�.FBTVSFT�	�
n
�m4DSFFOJOHn
�m$PMMFDU�.FBTVSFT�	�
n
�m3BOLJOHn

m$PMMFDU�.FBTVSFT�	�
n
�BOE�m.BLF�PS�#VZ�%FDJTJPOn
�IBWF�CFFO�EFTJHOFE�UP
NBLF�$"1�BO�FGGJDJFOU�BOE�FGGFDUJWF�QSPDFEVSF�	DG��4FDUJPO�����GPS�UIF�m6OEFS�
MZJOH�)FVSJTUJDT�JO�$"1n
�

%VSJOH�UIF�BDUJWJUJFT�m$PMMFDU�.FBTVSFT�	���
n�EBUB�BDDPSEJOH�UP�UIF�NFBTVSF�
NFOU�QMBO�JT�DPMMFDUFE�PO�UIF�TFU�PG�$054�TPGUXBSF�BMUFSOBUJWFT��5IF�EBUB
HBJOFE�EVSJOH�m$PMMFDU�.FBTVSFT�	�
n�JT�VTFE�JO�m4DSFFOJOHn�UP�FMJNJOBUF�UIPTF
$054�BMUFSOBUJWFT�UIBU�BSF�VOBDDFQUBCMF�GPS�VTF��5IF�TDSFFOJOH�JT�QFSGPSNFE�CZ
BQQMZJOH�BDDFQUBODF�UISFTIPMET�UP�UIF�NFBTVSFT�PO�UIF�$054�TPGUXBSF�BMUFSOB�
UJWFT��*O�m$PMMFDU�.FBTVSFT�	�
n�EBUB�PO�UIF�SFNBJOJOH�$054�TPGUXBSF�BMUFSOB�
UJWFT�JT�DPMMFDUFE�BDDPSEJOH�UP�UIF�NFBTVSFNFOU�QMBO�BOE�VTFE�JO�m3BOLJOHn�UP
FTUBCMJTI�B�EBUB�ESJWFO�BOE�QSJPSJUZ�CBTFE�SBOLJOH�	CFTU�UP�XPSTF
�PG�UIF�$054
TPGUXBSF�BMUFSOBUJWFT��'PS�UIF�SBOLJOH�UIF�"OBMZUJD�)JFSBSDIZ�1SPDFTT�	")1
�<��>
JT�VTFE��"T�JOQVU�GPS�SBOLJOH�UIF�NFBTVSFT�PO�UIF�SFNBJOJOH�$054�TPGUXBSF�BM�
UFSOBUJWFT�DPMMFDUFE�JO�m$PMMFDU�.FBTVSFT�	�
�BOE�	�
n�BSF�VTFE�	VTJOH�EBUB�GSPN
$PMMFDU�.FBTVSFT�	�
�JO�SBOLJOH�EPFT�OPU�DBVTF�BOZ�BEEJUJPOBM�DPTU
��'SPN�UIF
TFU�PG�SBOLFE�$054�TPGUXBSF�BMUFSOBUJWFT�UIF�UPQ�SBOLFE�BMUFSOBUJWF�JT�UBLFO
BOE�FYQPTFE�UP�NFBTVSFNFOU�PG�B�TFU�PG�GJOBM�NBLF�PS�CVZ�EFDJTJPO�DSJUFSJB�JO
m$PMMFDU�.FBTVSFT�	�
n��*O�m.BLF�PS�#VZ�%FDJTJPOn�UIF�UPQ�SBOLFE�$054�TPGU�
XBSF�BMUFSOBUJWF�JT�DIFDLFE�GPS�TBUJTGZJOH�UIF�DSJUFSJB�GPS�UIF�NBLF�PS�CVZ�EFDJ�
TJPO��*G�UIJT�JT�UIF�DBTF�UIF�QSPDFTT�DPOUJOVFT�XJUI�m&$�3FWJFXn
�PUIFSXJTF�UIF
TFDPOE�CFTU�$054�TPGUXBSF�BMUFSOBUJWF�JT�VOEFSHPJOH�NFBTVSFNFOU�JO�m$PMMFDU
.FBTVSFT�	�
n
�BOE�TP�PO��*G�OPOF�PG�UIF�$054�BMUFSOBUJWFT�QBTTFT�m.BLF�PS�
#VZ�%FDJTJPOn�XJUI�B�QPTJUJWF
�J�F��m#VZn
�SFTVMU
�GFFECBDL�PO�UIF�OPO�TBUJTGJFE
SFRVJSFNFOUT�JT�HJWFO�JO�&$�3FWJFX�BOE�QBTTFE�UP�3&��*O�3&�UIFO�JU�DBO�CF�EF�
DJEFE�XIFUIFS�UP�SFGPSNVMBUF�PS�FWFO�UP�ESPQ�TQFDJGJD�SFRVJSFNFOUT�BOE�UIFO
JUFSBUF�$"1��*O�BEEJUJPO
�m&$�3FWJFXn�USJHHFST�BQQSPQSJBUF�SFXPSL�PG�$"1�&$
BDUJWJUJFT
�JG�OFDFTTBSZ�

$"1�3$�DPOUBJOT�BO�BDUJWJUZ�UIBU�QBDLBHFT�BOE�TUPSFT�BMM�VTFGVM�JOGPSNBUJPO
HFOFSBUFE�EVSJOH�UIF�FOBDUNFOU�PG�B�$"1�QSPKFDU�	$"1�BDUJWJUZ�m1BDLBHJOH�GPS
3FVTFn
��5IF�QVSQPTF�PG�UIJT�BDUJWJUZ�JT�UP�GBDJMJUBUF�BT�NVDI�SFVTF�PG�NFBTVSF�
NFOU�EBUB�BOE�JOGPSNBUJPO�PO�SFMBUFE�$"1�BSUJGBDUT�BT�QPTTJCMF�JO�PSEFS�UP�EF�



%FGJOJUJPO�PG�UIF�$"1�.FUIPE

$PQZSJHIU���'SBVOIPGFS�*&4&������

DSFBTF�UIF�DPTU�PG�GVUVSF�$054�TPGUXBSF�BDRVJTJUJPO�QSPKFDUT��5IF�SFQPTJUPSZ�JO
XIJDI�BMM�$"1�SFMBUFE�JOGPSNBUJPO�JT�TUPSFE�IBT�CFFO�OBNFE
m$"1@3FQPTJUPSZn�

'JHVSF���HJWFT�B�DPNQSFIFOTJWF�DPOUSPM�GMPX�CBTFE�PWFSWJFX�PG�UIF�$"1�NPEFM�

Collect Measures (1)

Screening

Collect Measures (2)

Ranking

Collect Measures (3)

Make-or-Buy Decision

From System Design Process

Exploration

To System Design Process and Supply Process

EC-Review

IC-Review

Packaging
for Reuse

COTS
Components
and Measures

CAP_Repository

C
A

P
-E

C CAP-IC

CAP-RC

Tailor & Weight
Taxonomy

Estimate 
Measurement Effort

Elaborate Measurement
Plan

'JHVSF�� $"1�NPEFM��$POUSPM�GMPX�PWFSWJFX�

��� )FVSJTUJDT�6OEFSMZJOH�$"1

$"1�EFGJOFT�B�QSPDFEVSF�GPS�FWBMVBUJOH�BOE�TFMFDUJOH�$054�TPGUXBSF��5IF
TUBSUJOH�QPJOU�GPS�UIJT�EFDJTJPO�QSPDFEVSF�JT�BO�JOJUJBM�TFU�PG�$054�TPGUXBSF�BM�
UFSOBUJWFT�BOE�B�NFBTVSFNFOU�QMBO�UIBU�EFGJOFT�XIJDI�DSJUFSJB�IBWF�UP�CF
NFBTVSFE�BOE�FWBMVBUFE�JO�PSEFS�UP�JEFOUJGZ�UIF�NPTU�TVJUBCMF�$054�TPGUXBSF�
5IJT�DPVME�CF�EPOF�JO�B�RVJUF�TUSBJHIUGPSXBSE�NBOOFS�CZ�TJNQMZ�NFBTVSJOH�BMM
BQQMJDBCMF�DSJUFSJB�PO�BMM�$054�TPGUXBSF�BMUFSOBUJWFT��)PXFWFS
�UIJT�CSVUF�GPSDF
BQQSPBDI�DBO�CF�RVJUF�FYQFOTJWF�TJODF�	J
�NBOZ�$054�TPGUXBSF�BMUFSOBUJWFT
NJHIU�CF�BWBJMBCMF
�	JJ
�UIF�TFU�PG�FWBMVBUJPO�DSJUFSJB�DPVME�CF�RVJUF�MBSHF
�BOE�	JJJ
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TPNF�PG�UIF�DSJUFSJB�NJHIU�CF�WFSZ�EJGGJDVMU�PS�FYQFOTJWF�UP�NFBTVSF
�F�H��SFMJ�
BCJMJUZ�

-FU�O�CF�UIF�OVNCFS�PG�$054�TPGUXBSF�BMUFSOBUJWFT�JEFOUJGJFE�EVSJOH�FYQMPSB�
UJPO�BOE�L�UIF�OVNCFS�PG�NFUSJDT�JO�UIF�NFBTVSFNFOU�QMBO��5IFO�O�Y�L�JT�UIF
PWFSBMM�OVNCFS�PG�NFBTVSFT�UIBU�NVTU�CF�DPMMFDUFE�GPS�NBLJOH�B�TUSBJHIUGPS�
XBSE�EFDJTJPO��*O�PSEFS�UP�SFEVDF�UIJT�FGGPSU�BOE�UIVT�NBLF�UIF�QSPDFTT�NPSF
FGGJDJFOU�UIF�$"1�IFVSJTUJD�XBT�EFTJHOFE��'JHVSF���EFQJDUT�IPX�UIF�EFDJTJPO�
NBLJOH�BOE�NFBTVSFNFOUT�BDUJWJUJFT�PG�$"1�JOUFSBDU�WJB�UIF�TFU�PG�$054�TPGU�
XBSF�BMUFSOBUJWFT�

Number of COTS alternatives

P
ro

ce
ss

 P
ro

gr
es

s

Exploration ➢ Collect Measures 1

Screening ➢ Collect Measures 2

 Ranking ➢ Collect Measures 3

 Make-or-Buy Decision

M1M2M31 ≤≤≤

'JHVSF�� &GGFDU�PG�UIF�IFVSJTUJD�BMPOH�UIF�FOBDUNFOU�PG�UIF�QSPDFTT�

5IF�NFBTVSFNFOU�QMBO�DPOTJTUT�PG�UISFF�QBSUT�	J����
�
�

�XJUI�LJ�NFUSJDT�JO�FBDI
QBSU��5IF�PWFSBMM�OVNCFS�PG�NFUSJDT�JO�UIF�NFBTVSFNFOU�QMBO�JT�L�XJUI
L�L��L��L��

5IF�JOJUJBM�OVNCFS�PG�BMUFSOBUJWFT�SFTVMUJOH�GSPN�PG�$"1�BDUJWJUZ�m&YQMPSBUJPOn�JT
.�
�XIJDI�JT�SFEVDFE�UP�.��≤�.��JO�$"1�BDUJWJUZ�m4DSFFOJOHn�FNQMPZJOH�UIF�L�

NFBTVSFT�PG�NFBTVSFNFOU�QMBO
�QBSU��
�DPMMFDUFE�JO�m$PMMFDU�.FBTVSFT�	�
n�

5IFO�UIF�.��$054�TPGUXBSF�BMUFSOBUJWFT�BSF�FYBNJOFE�VTJOH�UIF�L��NFBTVSFT�PG
NFBTVSFNFOU�QMBO
�QBSU��
�DPMMFDUFE�EVSJOH�m$PMMFDU�.FBTVSFT�	�
n��"GUFS�
XBSET
�UIF�BMUFSOBUJWFT�BSF�CFJOH�SBOLFE�JO�$"1�BDUJWJUZ�m3BOLJOHn�CBTFE�PO
UIF�JOGPSNBUJPO�DPNJOH�GSPN�UIF�L��NFBTVSFT�PO�UIF�.��BMUFSOBUJWFT��'JOBMMZ

UIF�.����.��UPQ�SBOLFE�BMUFSOBUJWFT�BSF�NFBTVSFE�VTJOH�UIF�L��NFBTVSFT�GSPN
QBSU���PG�UIF�NFBTVSFNFOU�QMBO�

5IJT�ZJFMET�BO�PWFSBMM�FGGPSU�GPS�EBUB�DPMMFDUJPO�PG
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XIFSF�NJK�TQFDJGJFT�NFUSJD�K�PG�QBSU���PG�UIF�NFBTVSFNFOU�QMBO�BOE�.J�TQFDJGJFT
UIF�OVNCFS�PG�$054�TPGUXBSF�BMUFSOBUJWFT�BTTFTTFE�JO�NFBTVSFNFOU�BDUJWJUZ�J
	m$PMMFDU�.FBTVSFT�	J

�XIFSF�J��
�
�
�PG�$"1�&$��$PNQBSJOH�UIF�UXP�FGGPSU
FRVBUJPOT�JU�JT�DMFBS�UIBU�FGGPSU$"1���FGGPSU
�XIJDI�KVTUJGJFT�UIF�BQQMJDBUJPO�PG�UIF
$"1�IFVSJTUJD��/PUF
�UIBU�JO�UIF�TFDPOE�GPSNVMB�L���L�
�CFDBVTF�JO�B�CSVUF�GPSDF
EFDJTJPO�NBLJOH�QSPDFEVSF�UIFSF�JT�OP�QBSUJUJPOJOH�PG�UIF�NFBTVSFNFOU�QMBO
BOE�BMM�NFUSJDT�IBWF�UP�CF�BMXBZT�BQQMJFE�UP�BMM�$054�TPGUXBSF�BMUFSOBUJWFT
JEFOUJGJFE�JO�$"1�BDUJWJUZ�m&YQMPSBUJPOn��0WFSBMM
�$"1�&$�FYFDVUFT�UIF�NFBT�
VSFNFOU�QMBO�EFWFMPQFE�JO�$"1�*$�CZ�USZJOH�UP�BDIJFWF�IJHIFTU�QPTTJCMF�FGGJ�
DJFODZ��5IF�NPEVMBS�TUSVDUVSF�PG�UIF�NFBTVSFNFOU�QMBO�JO�$"1�JT�BDIJFWFE�CZ
UIF�,BOP�.PEFM�<�>�
�XIJDI�EJTUJOHVJTIFT�EJGGFSFOU�DMBTTFT�PG�QSPEVDU�GFBUVSFT

J�F��EJTTBUJTGJFST
�TBUJTGJFST
�BOE�EFMJHIUFST
�UIBU�BSF�BTTPDJBUFE�XJUI�EJGGFSFOU
UZQFT�PG�VUJMJUZ�GVODUJPOT�BOE�UIVT�MFBE�UP�EJGGFSFOU�TUBUFT�PG�DVTUPNFS�TBUJTGBD�
UJPO�EFQFOEJOH�PO�UIF�GFBUVSFT�B�QSPEVDU�QPTTFTTFT�

5IF�FGGFDUJWFOFTT�PG�$"1�TUSPOHMZ�EFQFOET�PO�UIF�FYQSFTTJWFOFTT�PG�UIF�DSJUFSJB
TFMFDUFE�GPS�FWBMVBUJPO��#VU�JU�DBOOPU�CF�FYQFDUFE�UIBU�BMM�TFMFDUFE�DSJUFSJB�DBO
BMXBZT�CF�NFBTVSFE�XIFO�UIF�QSPKFDU�QMBO�DPOTUSBJOUT�PO�DPTU
�SFTPVSDFT
�BOE
UJNF�IBWF�UP�CF�TBUJTGJFE��4P
�JO�UIF�DBTF�UIF�JOJUJBM�TFU�PG�FWBMVBUJPO�DSJUFSJB�JT
OPU�GFBTJCMF�JO�UIF�TDPQF�PG�UIF�QSPKFDU�QMBO
�B�USBEF�PGG�CFUXFFO�UIF�FGGFDUJWF�
OFTT�PG�UIF�FWBMVBUJPO�DSJUFSJB�BOE�UIF�DPTU
�UJNF
�BOE�SFTPVSDF�BMMPDBUJPO�PG�UIF
DSJUFSJB�XIJMF�NFBTVSJOH�NVTU�CF�SFBDIFE��5IJT�JT�BDIJFWFE�CZ�NBYJNJ[JOH�UIF
DPWFSBHF�PG�JNQPSUBOU�DSJUFSJB�NFBTVSFT�JO�UIF�NFBTVSFNFOU�QMBO�XIJMF�OPU�FY�
DFFEJOH�UIF�CVEHFU�BOE�SFTPVSDF�DPOTUSBJOUT��.FUIPET�GPS�UBDLMJOH�TVDI�JOUFHFS
MJOFBS�QSPHSBNNJOH�QSPCMFNT�DBO�CF�GPVOE�JO�<��>��

��� 5IF�$"1�&WBMVBUJPO�5BYPOPNZ�GPS�$054

5IF�DPSF�QBSU�PG�UIF�TFMFDUJPO�QFSGPSNFE�VTJOH�$"1�JT�UIF�$"1�&WBMVBUJPO�5BY�
POPNZ��"�IJHI�MFWFM�EFTDSJQUJPO�PG�UIF�UBYPOPNZ�JT�EFQJDUFE�JO�'JHVSF���

5IF�FWBMVBUJPO�UBYPOPNZ�JT�UBJMPSFE�BOE�XFJHIUFE�JO�UIF�$"1�&$�BDUJWJUZ�m5BJMPS
��8FJHIU�5BYPOPNZn��5IF�VOEFSMZJOH�UFDIOJRVF�GPS�XFJHIUJOH�UIF�UBYPOPNZ�JT
UIF�&JHFOWFDUPS�.FUIPE�PG�UIF�"OBMZUJD�)JFSBSDIZ�1SPDFTT�	")1
�<��>���")1�JT
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BMTP�VTFE�GPS�SBOLJOH�UIF�$054�TPGUXBSF�BMUFSOBUJWFT�BOE�QFSGPSNJOH�B�TFOTJUJW�
JUZ�BOBMZTJT�PG�UIF�SBOLJOH�JO�UIF�$"1�&$�BDUJWJUZ�m3BOLJOHn��/PUF�UIBU�UIF�BD�
UJWJUZ�m4DSFFOJOHn�JT�POMZ�QFSGPSNFE�PO�B�TVCTFU�PG�BMM�NFBTVSFT�	FWBMVBUJPO�DSJ�
UFSJB

�XIJDI�JT�EFGJOFE�CZ�UIF�$"1�IFVSJTUJD�GPS�FGGJDJFODZ��5IF�DBUFHPSJFT�BOE
DSJUFSJB�UIBU�XJMM�CF�JO�VTF�BSF�EFWJTFE�CZ�TUFQXJTF�TVCTFU�DPOTUSVDUJPO�GSPN�UIF
JOJUJBM�TFU�PG�SFRVJSFNFOUT�EFMJWFSFE�BT�JOQVU�UP�$"1��5IF�BTTJHONFOU�PG�SF�
RVJSFNFOUT�UP�DBUFHPSJFT�JT�CBTFE�PO�UIF�EFGJOJUJPOT�PG�UIF�DBUFHPSJFT�BOE�DSJUF�
SJB��5IF�DBUFHPSJFT�BOE�DSJUFSJB�BSF�CBTFE�PO�UIF�EFGJOJUJPOT�TUBUFE�JO�*40�����
4UBOEBSE�PO�1SPEVDU�2VBMJUZ�<�>�
�BEEJUJPOBM�DSJUFSJB�EFGJOJUJPOT�GSPN�MJUFSBUVSF
<�>�<��>�<��>�
�BOE�SFTVMUT�GSPN�BQQMJFE�SFTFBSDI�

Goal: COTS 
Assessment

Functional
Criteria

Suitability

Interoperability

Security

...

Non-Funct.
Criteria Reliability

Usability

Maintainability

...

Domain Compatibility

Architecture Compatibility

Domain /
Architecture
Criteria

Cost Factors
Strategic
Criteria

Integration Cost

Licensing Cost

Production Cost

Risk Factors Vendor Risk

Market Risk

Product Risk Project Time Risk

Project Success Risk

Vendor-Out-Of-Business Risk 

Vendor Hotline Availability

Level 1 Level 2 Level 3 Level4

'JHVSF�� $"1�&WBMVBUJPO�5BYPOPNZ�

5IF�UBYPOPNZ�DPOTJTUT�PG�GPVS�MFWFMT�PG�DSJUFSJB��"U�UIF�MPXFTU�MFWFM�	MFWFM��

�UIF
UBYPOPNZ�JT�PQFSBUJPOBM�CZ�NFBOT�PG�NFUSJDT
�F�H��1SPKFDU�4VDDFTT�3JTL
�GPS�DPM�
MFDUJOH�EBUB�PO�UIF�$054�TPGUXBSF�BMUFSOBUJWFT��5IF�SBOHF�PG�DSJUFSJB�JT
�BT�DBO
CF�TFFO�GSPN�'JHVSF��
�DPOTJEFSBCMZ�XJEF
�J�F��DSJUFSJB�PO�QSPEVDU�RVBMJUZ�<�>��BT
XFMM�BT�DSJUFSJB�PO�TUSBUFHJD�BTQFDUT�MJLF�DPTU
�SJTL
�BOE�WFOEPS�JTTVFT��'PS�NPSF
EFUBJMFE�JOGPSNBUJPO�TFF�<��>�
�JO�XIJDI�UIF�GPDVT�JT�NPSF�PO�UIF�NFUIPE�EF�
TDSJQUJPO�BOE�UIVT�BMTP�PO�UIF�TUSVDUVSF�PG�UIF�UBYPOPNZ��*O�B�XIPMF
�UIF�UBY�
POPNZ�QSPWJEFT�B�TFU�PG�NPSF�UIBO�����QSF�EFGJOFE�NFUSJDT�GSPN�XIJDI�UIF
VTFS�DBO�DIPPTF�PS�FWFO�BEE�OFX�POFT�
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��� 7BSJBUJPOT�PG�UIF�&WBMVBUJPO�%FQUI�BOE�1SPDFTT�&OBDUNFOU�1BUUFSOT

"OPUIFS�JTTVF�XIJMF�FNQMPZJOH�$"1�JT�UIF�FWBMVBUJPO�EFQUI�JO�VTF�XIFO�DPO�
EVDUJOH�UIF�BTTFTTNFOU�BOE�TFMFDUJPO�TUFQT�PG�$"1�&$��5IF�UFSN�FWBMVBUJPO
EFQUI�EFTDSJCFT�UIF�XBZ
�JO�XIJDI�UIF�NFBTVSFT�IBWF�CFFO�DPMMFDUFE�JO�UIF�SF�
TQFDUJWF�NFBTVSFNFOU�BDUJWJUJFT��1PTTJCMF�DMBTTFT�	PO�BO�PSEJOBM�TDBMF�<�>
�PG
FWBMVBUJPO�EFQUI�	&%
�BSF�	J
�EPDVNFOUBUJPO�JOUFSWJFX�DMBSJGJDBUJPO
�	JJ
�FYQFSU
LOPXMFEHF
�	JJJ
�OPO�GVODUJPOBM�UFTUJOH
�	JW
�TDFOBSJP�CBTFE�UFTUJOH
�BOE�	W

QSPUPUZQJOH��0CWJPVTMZ
�GSPN�&%�DMBTT�	J
�UISPVHI�&%�DMBTT�	W
�UIF�FGGPSU�GPS�DPM�
MFDUJOH�EBUB�JT�JODSFBTJOH��5IFSFGPSF
�$"1�TUBSUT�XJUI�UIF�MPXFTU�&%�QPTTJCMF
�J�F�
	J
�PS�	JJ
��8IFO�B�SFEVDUJPO�JO�UIF�OVNCFS�PG�BMUFSOBUJWFT�IBT�CFFO�HBJOFE�UIF
FWBMVBUJPO�EFQUI�DBO�CF�JODSFBTFE��5IJT�TUSBUFHZ�DBO�TBWF�B�DPOTJEFSBCMF
BNPVOU�PG�FGGPSU��*O�BEEJUJPO
�JODSFBTJOH�UIF�&%�DPOTUBOUMZ�BMPOH�UIF�QSPDFTT
JODSFBTFT�UIF�DPOGJEFODF�JO�BOE�SFMJBCJMJUZ�PG�UIF�$054�TFMFDUJPO�EFDJTJPO�BU�UIF
FOE�PG�UIF�QSPDFTT��'SPN�UIJT
�B�MBSHF�WBSJBUJPO�PG�QPTTJCMF�FOBDUNFOU�QBUUFSOT
GPS�$"1�QSPKFDUT�JT�QPTTJCMF��"MNPTU�FWFSZ�FOBDUNFOU�QBUUFSO�UIBU�PCFZT�UIF
SVMFT�JOEVDFE�CZ�UIF�DPOUSPM�GMPX�PG�UIF�NPEFM�DBO�CF�DPOEVDUFE��5IF�WBSJFUZ
PG�FOBDUNFOU�QBUUFSOT�SBOHFT�GSPN�B�TJOHMF�&%�DMBTT�CBTFE�TFRVFOUJBM�FOBDU�
NFOU�QBUUFSO�UP�B�DPODVSSFOU
�IJHIMZ�JUFSBUJWF
�NVMUJ�&%�DMBTT�FOBDUNFOU�QBU�
UFSO�

0WFSBMM
�UIFSF�JT�B�TFU�PG�QPUFOUJBM�USJHHFST�GPS�JUFSBUJPO�PG�DFSUBJO�$"1�BDUJWJUJFT�
5SJHHFST�DPVME�CF�B�DIBOHF�PG�UIF�FWBMVBUJPO�EFQUI�	BT�EFTDSJCFE�BCPWF
�JUFSB�
UJPO�PG�$"1�&$

�UIF�JEFOUJGJDBUJPO�PG�OFX�$054�TPGUXBSF�BMUFSOBUJWFT�UP�CF�BT�
TFTTFE�	JUFSBUJPO�PG�$"1�&$

�DIBOHF�PG�UIF�SFRVJSFNFOUT�TQFDJGJDBUJPO�	JUFSBUJPO
PG�$"1�*$�BOE�$"1�&$

�BOE�SFWJFX�GJOEJOHT�	JUFSBUJPO�PG�$"1�*$�BOE�PS�$"1�
&$
��"O�FYBNQMF�PG�BO�FOBDUNFOU�QBUUFSO�JODMVEJOH�JUFSBUJPO�PG�$"1�*$�BOE
$"1�&$�JT�EFQJDUFE�JO�'JHVSF���

Tailor & Weight Taxonomy
Estimate Measurement Effort
Elaborate Measurement Plan

IC-Review
Exploration

Collect Measures (1)
Screening

Collect Measures (2)
Ranking

Collect Measures (3)
Make-or-Buy Decision

EC-Review

IC
E

C
R

CPackaging for Reuse

Time

'JHVSF�� $PODVSSFOU�NVMUJ�&%�DMBTT�JUFSBUJWF�FOBDUNFOU�QBUUFSO�

1PTTJCMF�SFBTPOT�GPS�UIF�JUFSBUJPOT�JO�'JHVSF���DPVME�CF�p�BT�TUBUFE�BCPWF�p�B
DIBOHF�PG�UIF�SFRVJSFNFOU�TQFDJGJDBUJPO�PS�SFWJFX�GJOEJOHT�	GPS�JUFSBUJPO�PG
$"1�*$

�BOE�B�DIBOHF�PG�UIF�FWBMVBUJPO�EFQUI
�UIF�JEFOUJGJDBUJPO�PG�OFX�$054
TPGUXBSF�BMUFSOBUJWFT
�PS�SFWJFX�GJOEJOHT�	GPS�JUFSBUJPO�PG�$"1�&$
�
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� %FTJHO�PG�UIF�$"1�$BTF�4UVEJFT

5IF�$"1�DBTF�TUVEJFT�XFSF�QFSGPSNFE�JO�B�4JFNFOT�#VTJOFTT�6OJU�	4#6
�PQFS�
BUJOH�JO�UIF�*OGPSNBUJPO�4ZTUFN�EPNBJO��#PUI�DBTF�TUVEJFT�XFSF�QFSGPSNFE�TJ�
NVMUBOFPVTMZ�EVSJOH�B����SFTQFDUJWFMZ���NPOUIT�QFSJPE�JO�EJGGFSFOU�MPDBUJPOT�
$"1�XBT�JOUSPEVDFE�UP�UIF�4#6�GPS�UIF�QVSQPTF�PG�JNQSPWJOH�UIF�DVSSFOU�QSBD�
UJDF�PG�$054�BTTFTTNFOU�BOE�TFMFDUJPO
�XIJDI�XBT�BO�BE�IPD�QSBDUJDF�

5IF�FWBMVBUJPO�HPBMT�PG�UIF�DBTF�TUVEJFT�XFSF���GPME��	J
�WFSJGJDBUJPO�PG�UIF�FGGFDU
PG�UIF�$"1�IFVSJTUJD
�	JJ
�FWBMVBUJPO�PG�UIF�BEEJUJPOBM�DPTU�DBVTFE�CZ�$"1
�	JJJ

FWBMVBUJPO�PG�UIF�QSPDFTT�JNQSPWFNFOU�JOEVDFE�CZ�$"1
�BOE�	JW
�FWBMVBUJPO�PG
UIF�$054�CBTFE�WT��UIF�USBEJUJPOBM�EFWFMPQNFOU�BQQSPBDI�

��� $BTF�4UVEZ�.FUSJDT�BOE�7BSJBCMFT

5IF�WBSJBCMFT�BOE�NFUSJDT�VTFE�JO�UIF�DBTF�TUVEZ�XFSF�EFWJTFE�VTJOH�UIF
(PBM�2VFTUJPO�.FUSJD�1BSBEJHN�<�>�<�>�<��>���5IF�(2.�(PBM�EFGJOJUJPOT�BSF�EF�
TDSJCFE�JO�5BCMF���VTJOH�UIF�(2.�(PBM�5FNQMBUF�

5BCMF�� $BTF�4UVEZ�(2.�(PBM�EFGJOJUJPOT�

(2.�5FNQMBUF (2.�(PBM�� (2.�(PBM�� (2.�(PBM�� (2.�(PBM��

0CKFDU $"1 $054�CBTFE
EFWFMPQNFOU
BQQSPBDI

1VSQPTF &WBMVBUJOH

2VBMJUZ�'PDVT FGGFDU�PG
IFVSJTUJD

$"1�SFMBUFE
BEE�PO�DPTU

QSPDFTT
JNQSPWFNFOU

DPTU�BOE�CFOFGJU

7JFXQPJOU �4#6�.BOBHFNFOU�BOE�%FWFMPQFST�PG�$"1

$POUFYU 4#6�1JMPU�1SPKFDUT

5IF�EFGJOJUJPOT�PG�UIF�DBTF�TUVEZ�WBSJBCMFT�BOE�NFUSJDT�BSF�MJTUFE�JO�5BCMF���
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5BCMF�� $BTF�TUVEZ�NFUSJDT��.FUSJD
�%FTDSJQUJPO
�%FGJOJUJPO
�4DBMF
�BOE�3BOHF�

.FUSJD %FTDSJQUJPO %FGJOJUJPO 4DBMF 3BOHF

$%&
	TFMFDUJPO


&GGPSU�TQFOU�PO�$"1�CBTFE�BTTFTT�
NFOU�BOE�TFMFDUJPO�PG�UIF�$054
DPNQPOFOU

$%&TFMFDUJPO���&GGPSU�PG�QFSGPSNJOH�$"1
	QFSTPO�IPVST�PS�QFSTPO�ZFBST


BCTPMVUF ����$%&TFMFDUJPO���∞

$%%
	TFMFDUJPO


%VSBUJPO�PG�$"1�CBTFE�BTTFTTNFOU
BOE�TFMFDUJPO�PG�UIF�$054�DPNQPOFOU

$%%TFMFDUJPO���%VSBUJPO�PG�QFSGPSNJOH
$"1�	ZFBST


BCTPMVUF ��≤�$%%TFMFDUJPO���∞

$%&
	JOUFHSBUJPO


&YQFSU�FTUJNBUF�PO�UIF�FGGPSU�OFFEFE
GPS�JOUFHSBUJOH�PG�UIF�$054�DPNQP�
OFOU�XJUI�UIF�TPGUXBSF�TZTUFN

$%&JOUFHSBUJPO���&GGPSU�PG�$054�JOUFHSB�
UJPO�BOE�UBJMPSJOH�	QFSTPO�IPVST�PS
QFSTPO�ZFBST


BCTPMVUF ��≤�$%&JOUFHSBUJPO���∞
'PSNBU��TNJO�p�TNMW�p
TNBY

$%%
	JOUFHSBUJPO


&YQFSU�FTUJNBUF�PO�UIF�EVSBUJPO�PG
JOUFHSBUJOH�	JODMVEFT�UBJMPSJOH
�UIF
$054�DPNQPOFOU�XJUI�UIF�TPGUXBSF
TZTUFN

$%%JOUFHSBUJPO���%VSBUJPO�PG�$054
JOUFHSBUJPO�BOE�UBJMPSJOH�	ZFBST


BCTPMVUF ��≤�$%%JOUFHSBUJPO���∞
'PSNBU��TNJO�p�TNMW�p
TNBY

5%& &YQFSU�FTUJNBUF�PG�UIF�USBEJUJPOBM
GSPN�TDSBUDI�EFWFMPQNFOU�FGGPSU�PG
UIF�TZTUFN�DPNQPOFOU

5%&���5SBEJUJPOBM�EFWFMPQNFOU�FGGPSU
	QFSTPO�IPVST�PS�QFSTPO�ZFBST


BCTPMVUF ��≤�5%&���∞
'PSNBU��TNJO�p�TNMW�p
TNBY

5%% &YQFSU�FTUJNBUF�PG�UIF�USBEJUJPOBM
GSPN�TDSBUDI�EFWFMPQNFOU�EVSBUJPO�PG
UIF�TZTUFN�DPNQPOFOU

5%%���5SBEJUJPOBM�EFWFMPQNFOU�EVSB�
UJPO�	ZFBST


BCTPMVUF ��≤�5%%���∞
'PSNBU��TNJO�p�TNMW�p
TNBY

/.1
	TDSFFOJOH


/VNCFS�PG�NFBTVSFNFOUT�QFSGPSNFE
GPS�TDSFFOJOH

/.1TDSFFOJOH���]\NFBTVSFNFOUT�EVSJOH
m$PMMFDU�NFBTVSFT�	�
n^]

BCTPMVUF ��≤�/.1TDSFFOJOH���∞

/.1
	SBOLJOH


/VNCFS�PG�NFBTVSFNFOUT�QFSGPSNFE
GPS�SBOLJOH

/.1SBOLJOH���]\NFBTVSFNFOUT�EVSJOH
m$PMMFDU�NFBTVSFT�	�
n^]

BCTPMVUF ��≤�/.1SBOLJOH���∞

/$"
	TDSFFOJOH


/VNCFS�PG�$054�BMUFSOBUJWFT�UP�CF
NFBTVSFE�GPS�TDSFFOJOH

/$"TDSFFOJOH���]\$054�BMUFSOBUJWFT�UP�CF
NFBTVSFE�EVSJOH�m$PMMFDU�NFBTVSFT
	�
n^]

BCTPMVUF ��≤�/$"TDSFFOJOH���∞

/$"
	SBOLJOH


/VNCFS�PG�$054�BMUFSOBUJWFT�UP�CF
NFBTVSFE�GPS�SBOLJOH

/$"SBOLJOH���]\$054�BMUFSOBUJWFT�UP�CF
NFBTVSFE�EVSJOH�m$PMMFDU�NFBTVSFT
	�
n^]

BCTPMVUF ��≤�/$"SBOLJOH���∞

/$3 /VNCFS�PG�$054�TPGUXBSF�SFRVJSF�
NFOUT

/$3���]\3FRVJSFNFOUT�GPS�$054
TPGUXBSF�DPNQPOFOU^]

BCTPMVUF ����/$3���∞

$5:1& $054�UZQF�VOEFS�BTTFTTNFOU�JO�DBTF
TUVEZ

$5:1&���$054�TPGUXBSF�UZQF�VOEFS
BTTFTTNFOU�JO�DBTF�TUVEZ

OPNJOBM $5:1&�∈�\%BUBCBTF
4ZTUFN
�4QFFDI
3FDPHOJUJPO

�c^

/&* /VNCFS�PG�FYQFSUT�JOWPMWFE /&*���]\&YQFSUT�JOWPMWFE�JO�UIF�BTTFTT�
NFOU^]

BCTPMVUF ��≤�/&*���∞

:$& :FBST�PG�QSPGFTTJPOBM�FYQFSJFODF�XJUI
$054�UZQF

:$&���/VNCFS�PG�ZFBST�PG�FYQFSJFODF
FYQFSU�IBT�XJUI�$054�UZQF�<ZFBST>

BCTPMVUF ��≤�:$&���∞

5$& 5ZQF�PG�QSPGFTTJPOBM�FYQFSJFODF�XJUI
$054�UZQF

5$&���5ZQF�PG�QSPGFTTJPOBM�FYQFSJFODF
XJUI�$054�UZQF

OPNJOBM 5$&�∈�\OPOF
�VTFS

DPOTVMUBOU
�EFWFM�
PQFS
�EFWFMPQNFOU
NBOBHFS^

'PS�(2.�(PBM��
�UIF�FGGFDU�PG�UIF�IFVSJTUJD�JT�NFBTVSFE�UISPVHI�UIF�OVNCFS�PG
NFBTVSFNFOU�BDUJPOT�VOUJM�B�NBLF�PS�CVZ�EFDJTJPO�SFHBSEJOH�$054�TPGUXBSF�JT
NBEF��5IF�NFBTVSFNFOU�FGGPSU�	J�F��DPTU
�JT�HSPXJOH�XJUI�UIF�OVNCFS�PG�OVN�
CFS�PG�NFBTVSFNFOU�BDUJPOT��5IF�DPTU�PG�$054�BTTFTTNFOUT�JT�EFQFOEFOU�PO
UIF�OVNCFS�PG�FWBMVBUJPO�DSJUFSJB�	J�F��OVNCFS�PG�EJGGFSFOU�NFUSJDT
��&WFO�JG�UIF
FYBDU�SFMBUJPOTIJQ�CFUXFFO�FWBMVBUJPO�DSJUFSJB�BOE�$054�BTTFTTNFOU�DPTU�JT�OPU
ZFU�QSFDJTFMZ�LOPXO
�POF�BTTVNQUJPO�PO�UIF�SFMBUJPOTIJQ�DBO�CF�TFFO�BT�FWJEFOU
BOE�TUBCMF��UIF�$054�BTTFTTNFOU�DPTU�JT�B�NPOPUPOPVT�JODSFBTJOH�GVODUJPO�PG
UIF�GPSN�$PTU�&GGPSU���'	FWBMVBUJPO�DSJUFSJB
�$054�TPGUXBSF�BMUFSOBUJWFT
�FWBMVB�
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UJPO�EFQUI
��5IVT�VTJOH�UIF�OVNCFS�PG�NFBTVSFNFOU�BDUJPOT
�J�F��UIF�OVNCFS�PG
FWBMVBUJPO�DSJUFSJB�QFS�BTTFTTNFOU�TUFQ�	D�G��4FDUJPOT�����BOE����

�GPS�FWBMVBUJOH
$"1�JO�(2.�(PBM���JT�BEFRVBUF��(2.�(PBM���FWBMVBUFT�UIF�BEEJUJPOBM�DPTU�PG
$"1
�CFJOH�B�TZTUFNBUJD�BOE�GPSNBM�BQQSPBDI�UP�$054�BTTFTTNFOU�BOE�TFMFD�
UJPO
�DPNQBSFE�UP�BE�IPD�$054�TFMFDUJPO��*O�(2.�(PBM���UIF�RVBMJUBUJWF�CFOF�
GJDJBM�BTQFDUT�PG�$"1�HBJOFE�CZ�UIF�BEEJUJPOBM�DPTU�	D�G��(2.�(PBM��
�BSF�FWBMV�
BUFE��5IF�SFTVMUT�PG�(2.�(PBM��
�XIJDI�FWBMVBUFT�UIF�DPTU�CFOFGJU�SBUJP�PG
$054�CBTFE�WT��USBEJUJPOBM�TPGUXBSF�EFWFMPQNFOU
�QSPWJEF�TPNF�RVBOUJUBUJWF
JOTJHIU�JOUP�UIF�QSPGJUBCJMJUZ�PG�$054�CBTFE�EFWFMPQNFOU��4FWFSBM�BVUIPST�TUBUF
UIBU�$054�CBTFE�EFWFMPQNFOU�JT�BO�FDPOPNJDBM�DIPJDF�DPNQBSFE�UP�USBEJUJPOBM
EFWFMPQNFOU
�F�H��<��>�
�EVF�UP�DPTU�BOE�UJNF�TBWJOH�CVU�EP�OPU�QSPWJEF�BOZ
RVBOUJUBUJWF�FWJEFODF��5IF�SFTVMUT�PG�(2.�(PBM���QSPWJEF�RVBOUJUBUJWF�FWJEFODF
PO�UIJT�JTTVF�CZ�DBMDVMBUJOH�3FUVSO�PO�*OWFTUNFOU�	30*

�$PTU�&GGFDUJWFOFTT�	$&


BOE�5JNF�4BWJOH�3BUJP�	543
�PG�$054�CBTFE�EFWFMPQNFOU�EFGJOFE�BT�GVODUJPOT
PG�UIF�EFWFMPQNFOU�BQQSPBDI�

��� $BTF�4UVEZ�$POUFYU�*OGPSNBUJPO

5XP�DBTF�TUVEJFT�XFSF�QFSGPSNFE�JO�QBSBMMFM�BU�B�4JFNFOT�#VTJOFTT�6OJU�PQFS�
BUJOH�JO�UIF�*OGPSNBUJPO�4ZTUFN�%PNBJO��#PUI�DBTF�TUVEJFT�XFSF�DPOEVDUFE�BU
EJGGFSFOU�MPDBUJPOT�BOE�CZ�EJGGFSFOU�QFPQMF��"�NPSF�DPNQMFUF�TFU�PG�WBSJBUJPO
GBDUPST�EFTDSJCJOH�UIF�DPOUFYU�PG�UIF�DBTF�TUVEJFT�JT�HJWFO�JO�4FDUJPO�����

��� �5FDIOJRVFT�"QQMJFE�GPS�%BUB�$PMMFDUJPO�BOE�"OBMZTJT

5IF�NFUIPET�BOE�UFDIOJRVFT�BQQMJFE�GPS�DPMMFDUJOH�UIF�EBUB�JO�UIF�DBTF�TUVEJFT
BSF�	J
�(2.�<�>�<�>�<��>�
�	JJ
�FYQFSU�LOPXMFEHF�FMJDJUBUJPO�<��>�<��>�
�BOE�	JJJ

TVCKFDUJWF�NFBTVSFNFOU�<��>��

(2.�JT�B�TZTUFNBUJD�BQQSPBDI�UP�NFBTVSFNFOU�CBTFE�PO�BO�FYQMJDJU�NFBTVSF�
NFOU�HPBM�EFGJOJUJPO��*O�UIF�HPBM�EFGJOJUJPO
�UIF�PCKFDU�	F�H��QSPDFTT
�BOE�UIF
QVSQPTF�PG�NFBTVSFNFOU�	F�H��NPOJUPSJOH

�UIF�RVBMJUZ�GPDVT�PG�UIF�PCKFDU�	J�F�
UIF�BUUSJCVUF�PG�JOUFSFTU
�F�H�
�FGGPSU

�UIF�WJFXQPJOU�	J�F��XIP�JT�JOUFSFTUFE�JO�UIF
EBUB

�BOE�UIF�DPOUFYU�	J�F��FOWJSPONFOUBM�TFUUJOH
�BSF�TQFDJGJFE��'PS�FBDI�HPBM

RVFTUJPOT
�WBSJBUJPO�GBDUPST
�IZQPUIFTFT
�BOE�WBSJBUJPO�IZQPUIFTFT�BSF�EFWJTFE
BOE�SFGJOFE�JOUP�NFUSJDT��'PS�NPSF�EFUBJMFE�JOGPSNBUJPO�PO�(2.�TFF
�F�H�
�<�>
<�>�<��>��

&YQFSU�LOPXMFEHF�FMJDJUBUJPO�JT�B�TVCKFDUJWF�BQQSPBDI�UP�NFBTVSFNFOU�PG�BUUSJC�
VUFT�PG�PCKFDUT�GPS�XIJDI�OP�PCKFDUJWF�EBUB�JT�BWBJMBCMF��5IF�CBTJD�DPODFQU�JT�UP
BTL�FYQFSUT�JO�UIF�SFTQFDUJWF�GJFME�GPS�UIFJS�FTUJNBUF�PO�UIF�JOUFSSPHBUFE�BUUSJC�
VUF�UP�CF�NFBTVSFE��5IF�FYQFSU�QSPWJEFT�B�TVCKFDUJWF�NPTU�MJLFMZ�WBMVF�	TNMW
��*O
BEEJUJPO
�JO�PSEFS�UP�DBQUVSF�JTTVFT�PG�VODFSUBJOUZ
�UIF�FYQFSU�BMTP�QSPWJEFT�B
TVCKFDUJWF�NJOJNVN�	TNJO
�BOE�NBYJNVN�	TNBY
�WBMVF�GPSNJOH�B�SBOHF�GPS�UIF
SFTQFDUJWF�BUUSJCVUF��5IFTF�TVCKFDUJWF�WBMVFT�EFTDSJCF�B�USJBOHVMBS�QSPCBCJMJUZ�EJT�
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USJCVUJPO�DPWFSJOH�B�SBOHF
�JO�XIJDI�UIF�SFBM�WBMVF�PG�UIF�BUUSJCVUF�JT�MJLFMZ�UP�CF
MPDBUFE�GSPN�UIF�FYQFSUlT�WJFX��'SPN�USJBOHVMBS�EJTUSJCVUJPOT�UIF�NFBO�	FY�
QFDUFE
�WBMVF�DBO�CF�DBMDVMBUFE�PS�UIFZ�DBO�CF�VTFE�BT�JOQVU�GPS�.POUF�$BSMP
TJNVMBUJPOT��'PS�NPSF�EFUBJMFE�JOGPSNBUJPO�PO�FYQFSU�LOPXMFEHF�FMJDJUBUJPO�TFF
<��>�
�GPS�.POUF�$BSMP�TJNVMBUJPOT�TFF
�F�H�
�<��>��

4VCKFDUJWF�NFBTVSFNFOU�DBO�CF�VTFE�JO�TJUVBUJPOT�XIFO�JU�JT�JNQPTTJCMF�PS�UPP
FYQFOTJWF�BOE�UJNF�DPOTVNJOH�UP�PCKFDUJWFMZ�NFBTVSF�TQFDJGJFE�BUUSJCVUFT�PG
PCKFDUT��5IFSFGPSF�JOTUSVNFOUT�GPS�TVCKFDUJWFMZ�NFBTVSJOH�UIF�BUUSJCVUFT�BSF
VTFE��5IFTF�JOTUSVNFOUT�DPOTJTU�PG��POF�PS�NPSF�RVFTUJPOT�XJUI�BOTXFSJOH
TDBMFT�BUUBDIFE�UP�UIF�RVFTUJPOT��5IFSF�BSF�UXP�UZQFT�PG�BOTXFSJOH�TDBMFT
�J�F�
-JLFSU�4DBMFT�BOE�4FNBOUJD�%JGGFSFOUJBM�4DBMFT�<��>���-JLFSU�4DBMFT�BSF�VTVBMMZ
VTFE�UP�FOBCMF�UIF�SFTQPOEFOUT�UP�QSPWJEF�UIFJS�BOTXFS�CZ�DIPPTJOH�B�DBUFHPSZ
	OPNJOBM�PS�PSEJOBM�WBMVF
��4FNBOUJD�%JGGFSFOUJBM�4DBMFT�BSF�VTFE�UP�FOBCMF�UIF
SFTQPOEFOUT�UP�FYQSFTT�UIFJS�QFSDFQUJPO�PO�UIF�JOUFSSPHBUFE�BUUSJCVUF�PG�UIF
PCKFDU�VOEFS�NFBTVSFNFOU�CZ�QSPWJEJOH�UIF�BOTXFS�PSEJOBM�TDBMFE��*NQPSUBOU�JT
UIBU�4FNBOUJD�%JGGFSFOUJBM�4DBMFT�IBWF�TFNBOUJD�PQQPTJUFT�PG�BO�BUUSJCVUF�WBMVF
PO�UIF�FOET�PG�UIF�TDBMF
�TVDI�BT�mHPPEn�PO�UIF�POF�BOE�mCBEn�PO�UIF�PUIFS
FOE�PG�UIF�TDBMF��'PS�NPSF�EFUBJMFE�JOGPSNBUJPO�PO�TVCKFDUJWF�NFBTVSFNFOU�TFF

F�H�
�<��>��
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� $BTF�4UVEZ�3FTVMUT

��� &OBDUNFOU�PG�UIF�1JMPU�1SPKFDUT

5IF�SFTVMUT�PG�QFSGPSNJOH�UIF�$054�BTTFTTNFOU�BOE�TFMFDUJPO�DBTF�TUVEJFT�BSF
CSJFGMZ�EFTDSJCFE�JO�5BCMF����5IJT�JODMVEFT�B�CSJFG�EFTDSJQUJPO�PG�JNQPSUBOU�NFBT�
VSFT�PO�UIF�FOBDUNFOU�PG�$"1�TVDI�BT�OVNCFS�PG�$054�TPGUXBSF�BMUFSOBUJWFT
CFGPSF�BOE�BGUFS�FBDI�FWBMVBUJPO�TUFQ
�OVNCFS�PG�NFBTVSFNFOU�BDUJPOT�QFS
FWBMVBUJPO�TUFQ�

5BCMF�� $BTF�TUVEZ�PWFSWJFX�

7BMVFT$BTF�4UVEZ�*OGPSNBUJPO

$BTF�4UVEZ�� $BTF�4UVEZ��

*OJUJBM�OVNCFS�PG�BMUFSOBUJWFT � �

/VNCFS�PG�TDSFFOJOH�DSJUFSJB �� ��

"MUFSOBUJWFT�BGUFS�TDSFFOJOH � �

/VNCFS�PG�SBOLJOH�DSJUFSJB �� ��

/VNCFS�PG�.BLF�PS�#VZ�%FDJTJPO�$SJUFSJB � �

5IF�OVNCFS�PG�DSJUFSJB�JO�m.BLF�PS�#VZ�%FDJTJPOn�JT���TJODF�UIFSF�XBT�OP�PQ�
UJPO�UP�EFWFMPQ�UIF�TPGUXBSF�CZ�UIF�USBEJUJPOBM�EFWFMPQNFOU�BQQSPBDI��*OTUFBE
UIFSF�XBT�B�mSVMFn�UP�CVZ�UIF�UPQ�SBOLFE�$054�TPGUXBSF�JO�CPUI�DBTF�TUVEJFT�

'JOBMMZ
�JO�CPUI�DBTF�TUVEJFT�B�QJFDF�PG�$054�TPGUXBSF�XBT�TFMFDUFE�GPS�UBJMPSJOH
BOE�JOUFHSBUJPO�XJUI�UIF�TPGUXBSF�TZTUFN�VOEFS�EFWFMPQNFOU��.PSF�EFUBJMFE
JOGPSNBUJPO�PO�UIF�TFU�PG�DSJUFSJB
�UIF�$054�TPGUXBSF�BMUFSOBUJWFT
�BOE�UIF
$054�TFMFDUJPO�EFDJTJPO�JO�DBTF�TUVEZ���DBO�CF�GPVOE�JO�<��>��

��� &WBMVBUJPO�3FTVMUT

����� 3FTVMUT�GPS�(PBM��

(2.�(PBM���FWBMVBUFT�UIF�FGGFDU�PG�UIF�IFVSJTUJD�FNCFEEFE�JO�$"1�CZ�DPN�
QBSJOH�UIF�OVNCFS�PG�NFBTVSFNFOU�BDUJPOT�DBVTFE�CZ�$"1�UP�UIF�OVNCFS�PG
NFBTVSFNFOU�BDUJPOT�B�CSVUF�GPSDF�BQQSPBDI�XPVME�IBWF�OFFEFE�VOUJM�B�NBLF�
PS�CVZ�EFDJTJPO�JT�NBEF���5BCMF���TVNNBSJ[FT�UIF�NFBTVSFNFOU�SFTVMUT�

*O�5BCMF��
�/."�JT�EFGJOFE�BT
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/."	"QQSPBDI
����/.1TDSFFOJOH�Y�/$"TDSFFOJOH���/.1SBOLJOH�Y�/$"SBOLJOH


XIFSF�"QQSPBDI�JT�FJUIFS�$"1�PS�#SVUF�GPSDF�

5IF�CMBDLFOFE�DFMMT�JO�5BCMF���BSF�OPU�BQQMJDBCMF�JO�UIF�CSVUF�GPSDF�DBTF��5IJT�JT
EVF�UP�UIF�GBDU�UIBU�JO�B�CSVUF�GPSDF�BQQSPBDI�BMM�NFBTVSFT�BSF�DPMMFDUFE�CFGPSF
TDSFFOJOH��5IVT
�UIF�PWFSBMM�OVNCFS�PG�NFBTVSFNFOU�BDUJPOT�JT����Y�������
BOE����Y��������
�SFTQFDUJWFMZ
�XIJDI�NBQT�UP�BO�BTTPDJBUFE�FGGPSU�GPS�EBUB
DPMMFDUJPO�

'SPN�5BCMF���UIF�SFEVDUJPO�PG�NFBTVSFNFOU�BDUJPOT�DBMDVMBUFT�BT��������GPS
DBTF�TUVEZ���BOE�������GPS�DBTF�TUVEZ����5IJT�NFBOT�UIBU�UIFSF�JT�B�DPOTJEFS�
BCMF�BNPVOU�PG�NFBTVSFNFOU�BDUJPOT�p�BOE�UIVT�NFBTVSFNFOU�FGGPSU�p�XIJDI
DPVME�CF�TBWFE�CZ�UIF�IFVSJTUJD�FNCFEEFE�JO�$"1��3FHBSEJOH�FYQFOTJWF�NFBT�
VSFT�PG�$054�TPGUXBSF�JU�JT�DMFBS�UIBU�UIF�EFDSFBTF�JO�/."�DBO�NBQ�UP�DPOTJE�
FSBCMF�BNPVOU�PG�FGGPSU
�BOE�SFTQFDUJWF�DPTU�TBWJOH�

5BCMF�� .FBTVSFNFOU�SFTVMUT�p�HPBM���

$BTF�4UVEZ�� $BTF�4UVEZ��.FBTVSF

$"1 #SVUF�GPSDF $"1 #SVUF�GPSDF

/.1

	TDSFFOJOH


�� �� �� ��

/$"

	TDSFFOJOH


� � � �

/.1

	SBOLJOH


�� ��

/$"

	SBOLJOH


�

OPU�BQQMJDBCMF
GPS�CSVUF�GPSDF
BQQSPBDI

�

OPU�BQQMJDBCMF
GPS�CSVUF�GPSDF
BQQSPBDI

/."

	PWFSBMM


�� ��� ��� ���
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����� 3FTVMUT�GPS�(PBM��

(2.�(PBM���FWBMVBUFT�UIF�BEEJUJPOBM�FGGPSU�DBVTFE�CZ�$"1�DPNQBSFE�UP�UIF�FG�
GPSU�BO�BE�IPD�$054�TPGUXBSF�TFMFDUJPO�XPVME�IBWF�DPTU��*O�UIJT�DPOUFYU�BE�IPD
NFBOT�UIBU�BMM�SFRVJSFNFOUT�UP�UIF�DPNQPOFOU�XPVME�IBWF�CFFO�DIFDLFE�UIF
TBNF�XBZ�UIFZ�XFSF�DIFDLFE�XJUI�$"1�CVU�UIFSF�XPVME�IBWF�CFFO�OP�TZTUFN�
BUJD�EFDJTJPO�NPEFMJOH�

5BCMF�� .FBTVSFNFOU�SFTVMUT�p�HPBM���

&GGPSU�<QI>

$BTF�4UVEZ�� $BTF�4UVEZ��

.FBTVSF

$"1 BE�IPD $"1 BE�IPD

$%&

	TFMFDUJPO


���� ���� ������ ������

$%&�

	JOUFHSBUJPO


TNJO�������

TNMW������

TNBY������

TNJO������

TNMW������

TNBY������

0WFSBMM�

	FYQFDUFE


���� ������ ������ ������

'VSUIFSNPSF
�UIFSF�BMTP�XPVME�IBWF�CFFO�OP�FYQMJDJU�JODPSQPSBUJPO�PG�NVMUJQMF
TUBLFIPMEFSTl�JOUFSFTUT�BOE�OP�TFOTJUJWJUZ�BOBMZTJT�PG�UIF�NBLF�PS�CVZ�EFDJTJPO�
*O�UIF�TFOTJUJWJUZ�BOBMZTJT�DIBOHFT�PG�UIF�EFDJTJPO�XIFO�DIBOHJOH�UIF�XFJHIUJOH
PG�UIF�DSJUFSJB�JO�UIF�&WBMVBUJPO�5BYPOPNZ�GPS�$054�BSF�BOBMZ[FE�<��>��	D�G��4FD�
UJPO����
��5BCMF���MJTUT�UIF�FGGPSU�GPS�TFMFDUJOH�B�$054�DPNQPOFOU
�UIF�	FGGPSU
CBTFE�PO�FYQFSU�PQJOJPO
�GPS�JOUFHSBUJOH�	XIJDI�BMTP�JODMVEFT�$054�UBJMPSJOH


BOE�UIF�PWFSBMM�FGGPSU�GPS�UIF�GVMM�$054�CBTFE�DZDMF��1PTTJCMF�NBJOUFOBODF�FG�
GPSUT�BSF�FYDMVEFE�JO�UIF�TUVEZ�EVF�UP�UIF�GBDU�UIBU�UIF�TZTUFN�JT�TUJMM�VOEFS�EF�
WFMPQNFOU�

'SPN�5BCMF���UIF�BEEJUJPOBM�DPTU�PG�$054�CBTFE�EFWFMPQNFOU�VTJOH�$"1�DPN�
QBSFE�UP�BE�IPD�$054�TFMFDUJPO�DBO�CF�DBMDVMBUFE��$054�CBTFE�EFWFMPQNFOU
VTJOH�$"1�IBE�BQQSPYJNBUFMZ������IJHIFS�FYQFDUFE�DPTU�JO�DBTF�TUVEZ���BOE
BQQSPYJNBUFMZ������IJHIFS�FYQFDUFE�DPTU�JO�DBTF�TUVEZ����5IF�QSPDFTT�JN�
QSPWFNFOU�UIBU�JT�CPVHIU�JOUP�UIF�$054�CBTFE�EFWFMPQNFOU�DZDMF�SFHBSEJOH
UIF�$054�TFMFDUJPO�EFDJTJPO�UISPVHI�UIF�BEEJUJPOBM�DPTU�JT�EJTDVTTFE�JO�UIF�DPO�
UFYU�PG�(2.�(PBM���	D�G��4FDUJPO������
�

�����������������������������������������������
��5IF�WBMVFT�GPS�$%&�	JOUFHSBUJPO
�BSF�CBTFE�PO�FYQFSU�PQJOJPO�
��5IF�DPOWFSTJPO�GBDUPS�XBT������QFSTPO�IPVST�QFS�QFSTPO�ZFBS�
��5IF�PWFSBMM�	FYQFDUFE
�WBMVFT�XFSF�DBMDVMBUFE�BT�UIF�TVN�PG�$%&�	TFMFDUJPO
�BOE�UIF�FYQFDUFE�	NFBO
�WBMVF
PG�UIF�FYQFSU�PQJOJPOT�PO�$%&�	JOUFHSBUJPO

�XIFSF�UIF�NFBO�XBT�	���
�Y�	TNJO�TNMW�TNBY
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����� 3FTVMUT�GPS�(PBM��

(2.�(PBM���FWBMVBUFT�UIF�QFSDFJWFE�QSPDFTT�JNQSPWFNFOU�CZ�JOUSPEVDJOH�$"1
BT�B�SFQMBDFNFOU�PG�UIF�GPSNFS�BE�IPD�$054�TPGUXBSF�TFMFDUJPO�QSBDUJDF�CZ
TVCKFDUJWF�NFBTVSFNFOU�<��>���5IF�TVCKFDUJWF�NFBTVSFT�DBQUVSFE�UIF�QFSDFQUJPO
PG�UIPTF�QFPQMF�JOWPMWFE�JO�UIF�DBTF�TUVEJFT�SFHBSEJOH�UIF�	J
�PCKFDUJWJUZ�PG�UIF
$054�TPGUXBSF�EFDJTJPO
�	JJ
�SFMJBCJMJUZ�PG�UIF�$054�TPGUXBSF�EFDJTJPO
�	JJJ
�USBDF�
BCJMJUZ�PG�UIF�$054�TPGUXBSF�BTTFTTNFOU�BOE�TFMFDUJPO
�	JW
�SFQFBUBCJMJUZ�PG�UIF
QSPDFTT
�	W
�FYQMJDJUOFTT�	EPDVNFOUBUJPO
�PG�UIF�$054�TPGUXBSF�EFDJTJPO
�	WJ
�FG�
GJDJFODZ�	FGGPSU
�PG�FOBDUJOH�$"1
�	WJJ
�XJMMJOHOFTT�PG�UIF�NBOBHFNFOU�UP�BDDFQU
UIF�$054�TPGUXBSF�EFDJTJPO
�BOE�	WJJJ
�DPOTJEFSBUJPO�JODPSQPSBUJPO�PG�NVMUJQMF
TUBLFIPMEFSTl�JOUFSFTUT��*O�FBDI�PG�UIFTF�TVCKFDUJWF�NFBTVSFT�UIFSF�XBT�B�EJSFDU
DPNQBSJTPO�CFUXFFO�$"1�BOE�BE�IPD�$054�TFMFDUJPO�FNQMPZJOH�B���QPJOU�TF�
NBOUJD�EJGGFSFOUJBM�TDBMF�<��>��XJUI�$"1�BOE�BE�IPD�PO�UIF�FOET�PG�UIF�TDBMF�
5IF�TDBMF�XBT�DIPTFO�UP�CF���QPJOU�JO�PSEFS�UP�FOBCMF�UIF�SFTQPOEFOUT�UP�FY�
QSFTT�UIFJS�QFSDFQUJPO�UIBU�OFJUIFS�$"1�OPS�BE�IPD�$054�TFMFDUJPO�IBT�BO�BE�
WBOUBHF�PWFS�UIF�SFTQFDUJWF�PUIFS�BQQSPBDI��5IF�NFBTVSFNFOU�SFTVMUT�BSF�MJTUFE
JO�5BCMF����5IF�TDBMF�XBT�DPOTUSVDUFE�BT�GPMMPXT��"�WBMVF�PG���FYQSFTTFT�UIBU
$"1�JT�CFUUFS�XJUI�SFTQFDU�UP�UIF�JORVJSFE�JTTVF��"�WBMVF�PG���FYQSFTTFT�B�QFS�
DFQUJPO�PG�FRVJWBMFODF�SFHBSEJOH�$"1�BOE�BE�IPD�XJUI�SFTQFDU�UP�UIF�JORVJSFE
JTTVF��'JOBMMZ
�B�WBMVF�PG���FYQSFTTFT�UIF�QFSDFQUJPO�UIBU�BE�IPD�JT�CFUUFS�UIBO
$"1�XJUI�SFTQFDU�UP�UIF�JORVJSFE�JTTVF�

5BCMF�� .FBTVSFNFOU�SFTVMUT�p�HPBM���

.FBTVSF .JO .FEJBO .BY

0CKFDUJWJUZ�PG�$054�EFDJTJPO � � �

3FMJBCJMJUZ�PG�$054�EFDJTJPO � � �

5SBDFBCJMJUZ�PG�QSPDFTT � � �

3FQFBUBCJMJUZ�PG�QSPDFTT � � �

&YQMJDJUOFTT�PG�QSPDFTT � � �

&GGJDJFODZ�	FGGPSU
�PG�QSPDFTT � � �

.BOBHFNFOU�BDDFQUBODF�PG�$054�EFDJTJPO � � �

*ODPSQPSBUJPO�PG�NVMUJQMF�TUBLFIPMEFS�JOUFSFTUT � � �

5IF�EBUB�MJTUFE�JO�5BCMF���JT�WJTVBMJ[FE�VTJOH�B�SBEBS�QMPU�XJUI�HBVHFT�JO�'JHVSF
���5IF�SBEBS�QMPU�JODMVEFT�UIF�NJOJNVN�	UIJO�EPUUFE�MJOFE�HBVHF

�NFEJBO�	UIJO
JOUFSSVQUFE�MJOFE�HBVHF

�BOE�NBYJNVN�	UIJO�TPMJE�MJOFE�HBVHF
�WBMVFT�GPS�UIF
SBUJOHT�PO�$"1��'PS�UIF�TBLF�PG�DPNQBSBCJMJUZ
�UIF�HBVHF�PG�FRVJWBMFODF�PG�$"1
BOE�BE�IPD�	WBMVF�PG���PO�UIF���QPJOU�TDBMF
�WJTVBMJ[FE�CZ�UIF�UIJDL�TPMJE�MJOFE
HBVHF
�JT�JODMVEFE�JO�UIF�SBEBS�QMPU��"OZ�EBUB�QPJOU�MPDBUFE�JO�UIF�JOUFSJPS�PG
UIF�FRVJWBMFODF�HBVHF�EFNPOTUSBUFT�B�EFUFSJPSBUJPO�PG�UIF�QSBDUJDF�CZ�JOUSP�
EVDJOH�$"1��"OZ�QPJOU�PVUTJEF�UIF�FRVJWBMFODF�HBVHF�EFNPOTUSBUFT�BO�JN�
QSPWFNFOU�PG�UIF�QSBDUJDF�CZ�JOUSPEVDJOH�$"1��'PS�EBUB�QPJOUT�MPDBUFE�FYBDUMZ
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PO�UIF�FEHF�PG�UIF�FRVJWBMFODF�HBVHF
�UIFSF�JT�OFJUIFS�JNQSPWFNFOU�OPS�EFUF�
SJPSBUJPO�CZ�JOUSPEVDJOH�$"1
�F�H��GPS�UIF�FGGJDJFODZ�PG�UIF�QSPDFTT�BOE�NVMUJ�
TUBLFIPMEFS�JODPSQPSBUJPO�

Evaluation Results (Overall)
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Process
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Efficiency of
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'JHVSF�� 3BEBS�QMPU�WJTVBMJ[BUJPO�PG�UIF�QFSDFJWFE�QSPDFTT�JNQSPWFNFOUT�

0WFSBMM
�UIFSF�XBT�OP�EFUFSJPSBUJPO�PG�UIF�$054�TPGUXBSF�BDRVJTJUJPO�QSBDUJDF
DBVTFE�CZ�JOUSPEVDJOH�$"1�UP�UIF�PSHBOJ[BUJPO��3FHBSEJOH�UIF�PCKFDUJWJUZ�PG�UIF
EFDJTJPO
�SFMJBCJMJUZ�PG�UIF�EFDJTJPO
�USBDFBCJMJUZ�PG�UIF�QSPDFTT
�SFQFBUBCJMJUZ�PG
UIF�QSPDFTT
�FYQMJDJUOFTT�PG�EPDVNFOUBUJPO
�BOE�NBOBHFNFOU�BDDFQUBODF�PG
UIF�$054�TFMFDUJPO�EFDJTJPO�$"1�BDIJFWFT�B�NBKPS�JNQSPWFNFOU�PWFS�UIF�DVS�
SFOU�$054�TPGUXBSF�BDRVJTJUJPO�QSBDUJDF�BU�UIF�4#6��8JUI�SFHBSET�UP�UIF�FGGJ�
DJFODZ�PG�UIF�QSPDFTT
�BOE�NVMUJ�TUBLFIPMEFS�JODPSQPSBUJPO�UIFSF�XBT�OP�JN�
QSPWFNFOU�BOE�OP�EFUFSJPSBUJPO�PG�UIF�DVSSFOU�$054�TPGUXBSF�BDRVJTJUJPO�QSBD�
UJDF�BU�UIF�4#6�

$POTJEFSJOH�UIF�JNQSPWFNFOUT�QFSDFJWFE�CZ�UIF�DBTF�TUVEZ�QBSUJDJQBOUT
�UIF
GBDU�UIBU�UIF�FGGJDJFODZ�PG�$"1�XBT�DPNQBSBCMF�UP�UIF�BE�IPD�$054�TPGUXBSF
BDRVJTJUJPO�QSBDUJDF�DMFBSMZ�RVBMJGJFE�$"1�BT�BO�FDPOPNJD�DIPJDF��.PSFPWFS
�UIJT
QFSDFQUJPO�JT�TVQQPSUFE�CZ�UIF�GBDU�UIBU�UIF�BEEJUJPOBM�FGGPSU�PG�$"1�XBT�CFMPX
���JO�UIF�DBTF�TUVEJFT�	D�G��4FDUJPO������
�

3FHBSEJOH�UIF�JODPSQPSBUJPO�PG�NVMUJQMF�TUBLFIPMEFS�WJFXT�PO�UIF�$054�TPGU�
XBSF�TFMFDUJPO�QSPCMFN�UIFSF�XBT�OP�JNQSPWFNFOU�BDIJFWFE�CZ�JOUSPEVDJOH
$"1�XJUIJO�UIF�4#6��5IJT�JT�QMBVTJCMF�TJODF�UIF�4#6�IBE�DBSSJFE�PVU�FYIBVTUJWF
SFRVJSFNFOUT�FOHJOFFSJOH�CFGPSF�TUBSUJOH�$"1
�JODPSQPSBUJOH�NVMUJQMF�QPTTJCMF
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TUBLFIPMEFST��5IF�SFRVJSFNFOUT�XFSF�UIFO�FOHJOFFSFE�VTJOH�UIF�,BOP�.PEFM
<�>��

0WFSBMM
�UIF�QFSDFQUJPOT�PG�UIF�QFSTPOOFM�JOWPMWFE�JO�UIF�$"1�QJMPU�QSPKFDUT
EFNPOTUSBUF�UIBU�$"1�XBT�B�TVDDFTTGVM�BQQSPBDI�GPS�JNQSPWJOH�UIF�$054�BD�
RVJTJUJPO�QSBDUJDFT�BU�UIF�4#6�

����� 3FTVMUT�GPS�(PBM��

(2.�(PBM���IBE�B�NPSF�HFOFSBM�WJFX�PO�$054�CBTFE�EFWFMPQNFOU�DPNQBSFE
UP�USBEJUJPOBM�EFWFMPQNFOU�

%FGJOJOH�FDPOPNJD�JOEJDBUPST�3FUVSO�PO�*OWFTUNFOU�	30*

�$PTU�&GGFDUJWFOFTT
	$&

�BOE�5JNF�4BWJOH�3BUJP�	543
�BT�GVODUJPOT�PG�UIF�EFWFMPQNFOU�BQQSPBDI
RVBOUJGJFT�UIF�FDPOPNJD�BEWBOUBHFT�PG�$054�CBTFE�EFWFMPQNFOU�TFWFSBM
BVUIPST�RVBMJUBUJWFMZ�XSJUF�BCPVU�<��>�<�>���5IF�FDPOPNJD�JOEJDBUPST�BSF�EFGJOFE
BT�GPMMPXT�<��>��

$%&
$%&5%&

30*
−= 


5%&
$%&5%&

$&
−= 


5%%
$%%5%%

543
−= �

5IF�SFTQFDUJWF�WBMVFT�GPS�5%&�BOE�5%%�BSF�CBTFE�PO�FYQFSU�LOPXMFEHF�FMJDJUB�
UJPO�	D�G��4FDUJPO����
��$%&�BOE�$%%�BSF�UIF�PWFSBMM�FGGPSU�BOE�UJNF�GPS�$054
CBTFE�EFWFMPQNFOU
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