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Executive summary

Oo0ooiion

In the context of global environmental challenges, the aviation industry, including cargo airlines, faces
significant pressure to enhance sustainability. While most attention has been placed on the sustainabil-
ity of airlines themselves, the ground operations, managed by various partners worldwide, also play a
crucial role. The necessity to integrate sustainability into these operations is critical for the industryts
overall environmental impact reduction. Cargo airlines must address the environmental impact of their
entire supply chain to achieve sustainability.

Uooomooood

The Main Research Question (MRQ) guiding this study is: How can a Decision Support System (DSS)
be developed to guide Partner Relationship Management (PRM) for the operations of existing partners
of cargo airlines to achieve sustainability goals? This question addresses the challenge of creating
a structured approach to managing and enhancing the sustainability practices of partners within the
global supply chain of cargo airlines. Achieving these sustainability goals is complicated by the diverse
nature of global partners and the varying levels of commitment and capability regarding sustainable
practices.

dooooodo

The research follows a systematic design approach divided into six phases: problem identification,
designing solution objectives, desigh and development, demonstration, evaluation, and communication.
The different Research Questions (RQs) are based on the phases of the design approach.

1. Problem identification: Key aspects from the literature on sustainability, PRM, and DSS were
identified to frame the problem, highlighting the need for a decision-focused system that integrates
models and analytical techniques with user-initiated and controlled processes.

2. Designing solution objectives: The objectives for the DSS were established, emphasising a
decision-focused system, user initiation and control, and the integration of models and analytical
techniques. The DSS aims to develop sustainable strategies for different segments of partners
based on specific criteria.

3. Design and development: A conceptual model for the DSS was created, incorporating sustain-
ability goals, partner data, and a Multi-Criteria Decision Making (MCDM) method using the Best-
Worst Method (BWM). This phase ensured the DSS was systematically structured to address the
sustainability objectives through partner evaluation and segmentation.

4. Demonstration: The DSS was applied to KLM Cargois operations, focusing on achieving zero
emissions and zero waste by evaluating and segmenting partners based on capabilities and will-
ingness. This practical application illustrated the DSSis functionality and its potential impact on
guiding PRM towards sustainability goals.

5. Evaluation: The effectiveness of the DSS was assessed through result validation and alignment
with the systemis objectives. This phase included exploring the generalisability of the DSS for
broader application across cargo airlines, confirming the systemis robustness, and identifying
areas for further refinement.

6. Communication: Answering the MRQ and the whole thesis serves as the communication to
other researchers and practitioners.

ooodia

The DSS effectively segmented partners into four segments based on their sustainability capabilities
and willingness. Analysing the results based on the Ground Handling Agent (GHA) of the outstations
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and the areas they operate in proved highly effective. It revealed that GHAs operating multiple out-
stations tend to score better overall, with Europe scoring the highest based on the capabilities and
willingness scores. This categorisation enabled the creation of a step-by-step strategy in addition to
the DSS, which identified which partners to focus on first. Specified components of strategies were
developed for each segment, providing actionable guidance for sustainability efforts. Additionally, it
became clear that a checklist is necessary to assign a sustainability score to each outstation, offering
insights into how sustainable these outstations already are beyond just their capabilities and willingness
scores.

The validation process confirmed the robustness of the scoring, criteria, and segmentation methods
used in the DSS. However, it also identified specific areas for improvement, such as the need for re-
assessment and enhanced communication strategies. The DSSts practical applicability in guiding PRM
towards sustainability goals was demonstrated, indicating that the system could significantly enhance
the sustainability performance of cargo airlines by providing structured and systematic guidance on
managing partner relationships.

Qoioioboogg

This research contributes to the field by developing a comprehensive DSS tailored to the unique needs
of cargo airlines, focusing on sustainability. It provides a validated framework for segmenting partners
based on their capabilities and willingness to adopt sustainable practices. The research presents a
full list of sustainability criteria based on capabilities and willingness. It also demonstrates that market
segmentation, as done before, can also be used for partner segmentation based on existing relation-
ships to achieve sustainability goals. By integrating MCDM with BWM, the DSS offers a robust method
for evaluating and prioritising partners, facilitating the development of targeted sustainability strategies.
The approaches can be applied more widely and help to achieve sustainability goals. The research
also highlights the importance of collaboration among cargo airlines to collectively pressure Ground
Handling Agents (GHAS) into adopting sustainable practices. Furthermore, the study offers valuable
insights into the practical application of DSS in a real-world context, demonstrating its potential for
broader application in the industry.

Qoo oogo

Future research should focus on testing best practices to ensure consistent scoring, exploring the corre-
lations of capabilities and willingness criteria in sustainability contexts, and validating and applying the
step-by-step strategy in broader contexts. Additionally, it is essential to assess the DSSis applicability
to other cargo airlines and industries to determine its adaptability and effectiveness across different
operational environments. Developing clear guidelines for using different segmentation techniques will
also be crucial, as current literature lacks detailed recommendations on this aspect. Investigating al-
ternative segmentation methods, such as segmenting partners based on their dependence or impact
within the supply chain, can provide further insights and enhance strategy development.

Cargo airlines are recommended to adopt the DSS, starting with small sustainability goals to validate
the system and gradually progressing to more extensive objectives. Collaboration among airlines to
pressure GHAs collectively can accelerate the adoption of sustainable practices, creating a unified
effort towards sustainability in the aviation industry. By continuously refining the DSS and incorporating
feedback from its application, cargo airlines can ensure that their PRM strategies remain effective and
aligned with evolving sustainability goals.
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-RXVSHYGXN

6 XSSO\ FKDLQV DUHHVVHQWLDO WR RXU GDLO\OLYHV IURP WKHJURFHUL
7KH QHWZRUNYVY ZKLFK DOORZ XV WR EX\ WKHVH NLQGV RI LWHPV DUH WKH
FRPPHUFH 7KH VLJHV RI WKH VXSSO\ FKDLQ QHWZRUNYV YDU\IURP ORFDC
DW JOREDO VXSSO\ FKDLQV WKH FRPSOH[LW\ SUHVHQWY VLIJQLILFDQW F
WKH 3DULV $JUHHPHQW ZKLFK PDQGDWHV DUHGXFWLRQLQ HPLVVLRQV L
SUDFW&GHWHG 1DWLREQWWDLQDEOH '"HYHGRS PGOOAMEHRDOLY DOVR DUJXLQ
WRVDNH XUJHQW DFWLRQ WR FRPEDW FOLBQWWHHGK DQWH DORKLWYLLPISD FW
VXVWDLQDELOLWALV D FRPSOH[WDVNIRUJOREDO VXSSO\FKDLQV SDUWC
SDUW@HKDVPD . XPDU %RUDK $GKLNDU\

'YVVIRXWMXYEXMSR

1RW RQO\ DUH WKH FRPSDQLHYV PDNLQJ XVH Rl WKH WUDQVSRUWHG JRRG
DOVR WKH FDUULHUV RSHUDWLQJ YLD VHD DLU UDLO DQG URDG 21 WKH"
HPLWWLQQWBHQDWLRQDO &KDPEHU RKH PLYISWYDQVSRUW VHFWRUJV HQY
SDFW SULPDULO\VWHPV IURP LWV FRQWULEXWLRQ WR JOREDO ZDUPLQJ
&2 EHLQJWKH PRVW VLJIQLILFDFQWBPREDWWRP/RQ]D . R X\KRIXIDLREDO
FRQWULEXWLRQ Rl BPLY WLRQWWRVOQ GV DW DOSWHRIQPDM RQDO (QHUJ\ $J}

7KLV VHHPLQJO\ PRGHVW ILJXUH WDNHV RQ JUHDWHU LPSRUWDQFH
DVVRFLDWHG ZLWK GHFDUERQLVAYQEILWK B DN LDWKR Q R GCOOUNFUXN % XJID\
,Q WKH FRQWH[W RI D ZRUOG FRPPLWWHG WR DFK&GIYWEEQBW JRQR HPLV)
WKH XUJHQF\RIDGGUHVVLQJ WKLV DYLDWLRQ UHODWHG HPLVVLRQ LQ JC
QRIRUHVHHDEOH GHFOLQHLQ DYLDWLRQYV UROHLQ PRGHUQ VRFLHW\ V)
FOLPDWH JRDOV DQG WR HQVXUH/D @ XY W DHQPISEOH | XW X U H

"KHQ H[DPLQLQJWKH ODQGVFDSHRIDYLDWLRQ VXVWDLQDELOLW\ LW LV
VROHO\ UHVSRQVLEOH IRUVXVWDLQDEOH FRQWULEXWLRQV $ ODUJH QX
ZKLFK VKRXOG DOO EH WDNHQ LQWR DFFRXQW ZKHQ ORRNLQJDW WKH VXV
FKDL@W2Q G :LWK FXUUHQW LQQRYDWLRQV LW LV HDVLHU WR DFKLHYH V
RI JURXQG RSHUDWLRQV LQ FRPSDULVRQ WR GHFDUERQLVLQJ WKH DLUF
RSHUDWLRQV DW 6FKLSKRO $LUSRUW KON XVWEHHQ WHFRIQLVD®@ G W&EHLU J
EHDQHPLVVLRQ IUHH PEKSROQRBL Q

AEVXRIVBIPEXMSRWLMT 1EREKIQIRX

7KH JURXQG RSHUDWLRQV ZKLFK WDNH SODFH DW 6FKLSKRO $LUSRUW Z|
FDUU\ RXW WKHLU RSHUDWLRQV DUH SOD\LQJ D VLJQLILFDQW UROH LQ D
DLUOLQHV ZDQW WR DFKLHYH VXVWDLQDELOLW\JRDOV ZLWKLQ WKHLU JO
SDUWQHUYV VSUHDG DURXQG WKH ZRUOG WR DFKLHYH WKHVH 7KLV LQFC
ZKR PD\ KDYH OLWWOH RU QR LQFHQWLYH WR DGRSW VXVWDLQDELOLW\ S



6IWIEVGL SFNIGXMZI

EHWZHHQ WKH EXVLQHVV PRGHO RI D FRPSDQ\DQG VXVWDLQDELOLW\ SUL
WKHEXVLQHVV PRGHO 7KLVUHSUHVHQWV WKHEURDGHUDSSURDFK QHHG
LPSDFW ZLWKLQ JOREDO VXSSO\FKDLQV

SDUWQHU5HODWLRQVXI® ORORXDYHWPRIQMWR EXLOG FROODERUDWLYHUHODW
QHUV WKURXJK HITHFWLYH DQ&XUHQIPDEE@R BURIFIHS VHY 7KHVH HITHFWLYH
DQG UHOLDEOH SURFHVVHY SUREDEO\ KDYH WR EHDGMXVWHG WR UHDOL
WKH SDUWQHU UHODWLRQVKLS 'HVSLWH LWV LPSRUVBOQWHRZDWGEWHHPYV \
DFKLHYLQJ VXVWDLQDELOLW\JRDOV ZLWKLQ JOREDO VXSSO\FKDLQV KDV

0DQDJLQJWKH UHODWLRQVKLSYVY ZLWK WKHVH SDUWQHUV RQ ZKLFK FDUJ
LPSRUWDQFH ZKHQ ORRNLQJ DW DFKLHYLQJ VX¥359DIQQMERBLADWRRQ \Z L W/
DGYDQFLQJWRZDUGV D VXVWDLQ D E,QRVIEKMWDRBHULSHWFRIPGOIQ\FOWNHH U 7K H
VHW UHPDUNDEOH H[DPSOHV ZLWKLQ WKHLU VXSSO\ FKDLQ ZLWK WKH JR|
SULQWV DV HDUO\DV 7KLV LQLWLDWLYH QRW RQO\UHTXLUHG LQVWU X
LQWULQVLEMNDDXIHOMIEOH 6 XSSO\ &K B 6§00 BB@D.YHHRIMWQW\ Rl &DPEULGJIH

"KRHYHU WKH SDUWQHUV DUH ZKHQ PXOWLSOH SDUWQHUV QHHG WR EH P
WLFDO EHFDXVH SDUWQHUV GLIIHU IURP HDFK RWKHU 7KHUHIRUH JHWW
LV LPSRUWDQW 7R DFKLHYH WKLV FDWHJRULVLQJ WKHVH SDUWQHUV FD
EDVHG RQ FKDUDFWHULVWLFV FULWHULD RUFRQGLWLRQV WR GHWHUPL
LQJO\ ODQDJLQJUHODWLRQVKLSVFDQEHGRQHLQGLYLGXDOO\ZKHQ WKH
ZKHQ WKH QXPEHU RI SDUWQHUV LV ODUJH WKLV EHFRPHV LQHIILFLHQW
VXSSRUW WKH HIILFLHQF\ Rl WKH SURFHVV $OWKRXJK WKH OLWHUDWXU
FDWHJRULVDWLRQ EHFRPHV PRUH HIILFLHQW WKDQ WDLORYHGRORUDWH.

$GGLWLRQDOO\ EA\VHIPHQWLQJSDUWQHUV EDVHG RQ VSHFLILFFKDUDFW
FDQ EH GHYHORSHG IRUHDFK VHIPHQW UDWKHU WKDQ FUHDWLQJ LQGLY|
VHIPHQWDWLRQ HQDEOHVY WKH FUHDWLRQ RI XQLIRUP VWUDWHJLHV WKI
SDUWQHUV ZLWKLQ HDFK FDWHJRU\ 7KLV DSSURDFK FRXOG3QKDQFH WKI|

6IWIEVGL SENIGXMZI

7KHUHVHDUFK REMHFWLYH LV WR GHYHORS D VA\VWHP GHVLIJQHG WR HQK!
HILVWLQJJOREDO SDUWQHUV IRU FDUJR DLUOLQHYVY 7KH VA\VWHP VKRXOG
VXVWDLQDELOLW\JRDOV E\UHFRJQLVLQIJWKHGLIIHUHQFHV EHWZHHQ WK
WKDWDGGUHVV WKHVSHFLILFQHHGVDQG GLIITHUHQFHV RI WKH SDUWQHU
DQG UHDFK FHUWDLQ VXVWDLQDELOLW\JRDOV $GGLWLRQDOO\ WKH V\V
QHHGVDQG GLIITHUHQFHV RI WKH SDUWQHUV E\FUHDWLQJD ZD\WR FDWHJ|
EHEDVHGRQDQHYDOXDWLRQ PHWKRG RI WKH H[LVWLQJ SDUWQHUV DOO
WDLORUHG WR JURXSV RI SDUWQHUV ZLWK VLPLODU FKDUDFWHULVWLFV

7R VXSSRUBWOWKHFLVLRQ 6 XSSRU®6 6 LWWSHURRSRVGEGLVSBFRPSXWHU EDVHG
V\VWHPVY WKDW EULQJ WRIJHWKHU LQIRUPDWLRQ IURP D YDULHW\ RI VRXU
\WVLV RILQIRUPDWLRQ DQG IDFLOLWDWH WKH HYDOXDWLRQ RIDVVXPSWLF
%DL]\OGD\HYD 90DVRY .XDQG\NRYS $NKPHREHBWR EH GHYHORSHG VKRX!
KDYH WKHDELOLW\ WR VA\VWHPDWLFDOO\ HYDOXDWH WKH FKDUDFWHULV\
ORUHG VWUDWHJLHVY WR DFKLHYH FHUWDLQ VXVWDLQDELOLW\JRDOV WKI
LGHQWLILHG WKURXJK WKLY HYDOXDWLRQ SURFHVV

'S7T)1 VIPIZERGI

7KH UHOHYDQFH RI WKLV UHVHDUFK WR S&R PASFO WK VW AW (F ¥V LSUHRHIWLDPRI
ODQDJHPHEBRWMOLY XQGHUVFRUHG E\ WKH FRPSOH[ VRFLR WHFKQLFDO V\V\
JOREDO FDUJR DLUOLQH VXSSO\FKDLQV 7KHVHV\WWHPV LQYROYH QXPHL
FKDUDFWHULVWLFV RSLQLRQV DQG LQWHUHVWY O0DQDJLQJ WKHVH GLY
DFKLHYLQJ VXVWDLQDELOLW\JRDOV 7KH GHVLJQ RI D VI\VWHP WKDW V\V
SDUWQHU UHODWLRQVKLSV DO LJ&R/BZLOSNKR WMKEHPR EW B WG IUHHAAY RIVWKKEH W H F K



TTPMGEXMSR

OHQIJHRILQWHIJUDWLQJFRPSOH[RSHUDWLRQVDQGGLYHUVH VWDNHKROC(
WKHJRDO RIDFKLHYLQJD VRFLDO JRDO KLIJKOLJKWLQJWKHODVWHUCYV S
LQPXOWLIDFHWHG VHWWLQJV

%TTPMGEXMSR

$Q H[DPSOH RI D FDUJR DLUOLQH VW.RYL@N O RM N VX\FIX IMQYDCCER RIVDV® D DWWV V F K
'XWFK $LUOQQBDUJR :LWK DPELWLRXV VXAMWDLWQIRELWY ERPBRW®NH G WR DF
LQJ f]JHUR HPLVVLRQVY DQG f]HUR ZDVWHY ZLWKLQ WKH JURRX®BSHUDW
+DQGOLQIBHQW RXWVWDWLRQV 7KLV FRPPLWPHQWLVDQLPSRUWDQW |
REMHFWLYH WR EHFRPH QHW JHUR E\ UHLQIRUFLQJWKHLU VWDWXV DV
WLRQ LQG X VANDU\P DQVW IS WL/R EPWDIR WKH\HPSKDVLVH WKHLU GHGLFDWLR
ZLWK WKH V\WSDWHRHHQMKHQ GHYHORSLQJ D EXVLQHVV VWUDWHJI\DQG D VH
ZH SXW VXVWDLQDELOLW)\ DWs MK HIBRUH R I 0/ WURDSS H J\

'LWKLQ WKH.EQUURD GHQL V.DON&EBRQJR LV UHVSRQVLEOH IRU WKH DLU IUHLJKW
RILWY JOREDO VXSSO\FKDLQ 7R DFKLHYH VXVWDLQDELOLW\JRDOV VSH
./0 &DUJR KHDYLO\ UH®MBW RMKHWRXWVWDWLRQV VSUHDG DURXQG WKH ZR L
*+$V DUH UHVSRQVLEOH IRU SURFHVVLQJ/W &I UUR L PHOW WQUDQK/ISIR B WX B
UHDOLVLQJ WKH VXVWDLQDELOLW\JRDOV 7KH SURSRVHG VA\VWHP DV RX
DSSOLHG. ZOLWBUQPRTY RSHUDWBR®MYV WR JXLGH

IRS[PIHKI KET ERH1IEMR G6IWIEVGLS5YIWXMSR

7TKHFXUUHQW O350KDUVWRUBH@ RYHUORRNHG VR MW& B WHCERHFRHIOAD R DD J X L
350WRZDUGV DFKLHYLQJVXVWDLQDELOLW\JRDOV ZLWKLQ WKHJOREDO V
LQJUHVHDUFK SURYLGHV LQVLIKWV LQWR SDUWQHU VHOHFWLRQ VWUDW
PDQDIJHPHQWRIRQJRLQJUHODWLRQVKLSY SDUWLFXODUO\FRQFHUQLQJ
D VIVWHP GHVLJQHG WR JXLGH WKHVH UHODWLRQVKLSY ZLWK D IRFXV RQ
DV]J]HURHPLVVLRQVDQG ]JHUR ZDVWH ILOOV WKLV JDS

7TUDQVODWLQIJWKLVNQRZOHGJHJDS LQWR D UIHY SBDWH KU XK &XH\RWLARO® O O
7TKLVTXHVWLRQZLOOEHWKHIRXQGDWLRQIRUWKHUHVHDUFK ZKLFK ZLO
FRQWULEXWLRQ $OVR EHFDXVHRIWKHGHPDUFDWLRQ RIWKH VXEMHFW
DQG FOHDU 7KHUHIRUH EDVHG RQ WKH NQREDAQ G HHGIDEZ WXS IROORZLQJ

ODLQ 5HVHDUFK 4X54WLRQ
+RZFDQD ' 'HFLVLRQ 6XS'$BUMH6GHWWHORSHG WR JXLGH 3DUWQHU 5HOD
ODQDJHPBROWIRU WKH RSHUDWLRQV RI H[LVWLQJ SDUWQHUV RIFDUJR DLL
JRDOV"

I XVYGXYVI

7KH VWUXFWXUH RI WKLV WKHVLV LV GHVLJQHG WR JXLGH WKH UHDGHU W
HYDOXDWLR® RALMKKHHD FK FKDSWHU D GEGHWHHI\DVULRKI AXISMAL LIREEKYD S W H U
SURYLGHVDQLQWURGXFWLRQ WR N3B FZRQFKH S XWAMARD VXY EM_ODLL QA FELUQ. WA\ U L T
W VHWV WKH IRXQGDWLRQ IRUWKH UHVHDUFK E\ UHYLHZLQJ OLWHUDWX
RXWOLQHV WKH UHVHDUFK D5&W R IFIKO V @ A @QX\GLRG X¥FKINW WKH UHVHDUFK Pl
WKHLU UHOHYDQFH DQG DSSOLFDWLRQ\ZZBWKER! W KBIG/GN X E\ GH DIS /RIS
LQJ WKBHEDVHG RQ LWV LGHQWLILHG DVSHFWV DQG REMHFWLYHV ,W H[SO
'66 HQVXULQJLWPHHWY WKH UHD®VZ B B NQEN ¥ SSIODISGEIR® & D U JR

DV D XVHFDVH ,W SUHVHQWY WKH UHVXOWV RI WKLV DSSOLFDWLRQ VKR:
RXWFRPHV®E WMKEB UHDO ZRUOG FR @WQN MBUYEHKEDFMHBENLQJI WKH HITHFWLYH
RI WKKB ,W YDOLGDWHY WKH UH VX0 W\QREDWVIHYNVGH MY EKDSWHUKH VHW RE
MHFWLYHVY WR GHWHUPLQH LWV IXQFWDRRQDI®W W\ DRFX VK OB RR\QVW & K [ESMR D @
DSSOLFDELOLW\ DQG SHBIREPRQWV G RIll WUKHHQW FD U J R \DX RO QIHAM VEW BB W
NHVILQGLQJV RI WKH UHVH B4 B @® WEHHEIKOSWSHWHVHQWY D FULWLFDO GLV
RI WKH UHVHDUFK RIIHULQJ LQVLJKWY LQWR WKH EURDGHU FRQWH[W DC
DSSHQGLFHV FRQWDLQ DOO VXSSRUWLQJ GRFXPHQWDWLRQDQG DGGLWL



SBLISVIXMGEP FEGOK

7KH WKHRUHWLFDO EDFNJURXQG RI WKLV UHVHDUFKLQYROYHV PXOWLSO
FRQWH[WDQG REMHFWLYHV RIWKHVWXG\ ,QLWLDOO\ DOLWHUDWXUH UH
DV VKRZQ LQ $$S,9QK)SWHW RYHUYLHZ Rl VXVWDLQDELOLW\ ZLOO EH JL
WUDGH RIILQYROYHG DQG KRZ GHYHORSLQJ FRXQWULHY VKRXOG EH FRQ
RQUHHQ ZDVMIKL @KLY WRSLF LV HPHUJLQJ ,Q F RWKM LV DRULIRY LFEID'K B S INHI
RB50LV LQWURGXFHG &RBEWWUVLQJLWY UROHLQ SURPRWLQJFROODERU
DFKLHYH VXVWDLQDESDLW \FMROUHNQWRYXVHG LQ UHVHDUFK DQG KRZ WKLYV
UHVHDUFK ZLOO EH LOOXVW U D \WMHS0 LW W WW K B&R % REKSREVHG VIVWHP  $V
LQGLFDWBGWRKHK SSRUWGHPDUFDWHG WR WKH RSHUDWLRQV RI SDUWQH |
VXSSO\FKDLQ RI FDUJR DLUOLQHYV

7TYWXEMREFMPMX]

6XVWDLQDELOLW\ LVGRHWHQ RS HQMWGOAMMW PHHWY WKH QHHGV RI WKH SUH
FRPSURPLVLQJWKH DELOLW\ RI IXWXUH JHDHRIDMICRQS WR PHHRAL WKHLU C
EURDG FRQFHSW HQVXUHY WKH UHFRQFLOLDWLRQ Rl WKUHH NH\ SLOODL
7KHVH SLOODUV DUH QRW PXWXDOO\H[FOXVLYHDQG FDQ EH PXWXDOO\ Ul
RQH SLOODU GRHVY QRW SUHYHQW DWWHQWLRQ IURP EHLQJ SDLG WR WKH
DOVRHQKDQFHWKHRWKHUWZR FUHDWLQJDPXWXDO HITHFRPWKDW OHD G

"KLOHVSHFLILFVXVWDLQDELOLW\JRDOVRIWHQHPSKDVLVHRQHSLOODU |
RIWKH SLOODUV UHTXLUHV WKDW SURJUHVV LQ RQHDUHD GRHV QRW FRPF
SULRULWLVLQJ HQYLURQPHQWDO VXVWDLQDELOLW\ VKRXOG QRW UHVXC
ZKHQ SXUVXLQJLPSURYHPHQWLQRQHSLOODU WKHRWKHUWZRVKRXOG U
LPSURYH :KDWHYHU VXVWDLQDELOLW)\ JRDO LV FKRVHQ LW LV FUXFLDO
ZRUVHQV HQVXULQJWKH\HLWKHULPSURYHRUUHPDLQ FRQVWDQW 7KLV
GHYHORSPHQWV LQ RQHVXVWDLQDELOLW\SLOODU FDQ OHDG WR ORQJ W
WR WKHLU FRQQHFWLRQV

BVMTPI &SXXSQ OMRI

,QDEXVLQHVVFRQWH[W VXVWDLQDETLODLSO H ¥RWMIRFZWKIPH € XD V& U WK H
EXVLQHVV VXFFHVV LQ WKUHH NH\DUHDV WKH WKUHH 31V FRPSDUDEOH
3HRSOH 3URILW UHIHUV WR HFRQRPLF VXVWDLQDELOLW\ HQVXULQJ Wk
30DQHW IRFXVHV RQ HQYLURQPHQWDO VXVWDLQDELOLW\ IRFXVLQJ RQ
3HRSOH UHSUHVHQW VRFLDO VXVWDLQDELOLW\ DGYRFDWLQJIRUIDLU O]
HYDOXDWLQJ WKH SHUIRUPDQFH RI WKH WKUHH SLOODUV EXVLQHVVHV F
RYHUDOO LPSDFW FRQFHUQNQODYXRWDLQDELOLW\



TYWXEMREFMPMX]

TYWXEMREFPI7YTTP]'LEMR 1EREKIQIRX
66&0LQFRUSRUDWHY WKH SULQFLS O HW®R ID\WDG/ VDS QDHEL. @ W B & SABIOH F K
LQYROYHV LQWHJUDWLQJ WKH VRFLDO HQYLURQPHRSDM &XKPE G PRQRPL
DJHPH®&0 SUDFWLFHV WR UHPDLQ HFRQRPLFDOO\ YLDEOH LQ WKH ORQJ
VRFLDO DQG HQYLURQBHQMPARSBDWWQW IRULQGXVWULHV VXFK DV FDI
FRPSOH[ JOREDO VXSSO\ FKDLQV LQYROYH P D Q8&Z L MKHRHY WDU QY § XV W D
DELOLW\JRDOV FRPSDQLHV FDQ HQVXUH WKDW WKHLU RSHUDWLRQ FRQ\
DFKLHYLQJEXVLQHRMKDYXXPEHVYXU $UUDZDWLD 5DFWKDP 'KLU

S8VEHI SJJ
&RPSDQLHV IDFH WKH FKD (66 R QSJWDRAVDIGRIOMA QI WR ILQDQFLDO FRQVWUDL
FRPPRQ WUDGH RIl EHWZHHQ WKH HFRQRPLF VLGH RI VXVWDLQDELOLW\ D
RI VXVWDLODEMOIGW({ZHMH 7DSRRRSDQLHV SULRULWLVH VXVWDLQDELOL
JLQV RI WKHLU EXVDO HRXIJKRGBHOM ZLY /DVFHOOHV 7RXGRWEREOGVER YV FD

H[SORUHG WKDW YDULRXV RUJDQLVDWLRQDO UHVSRQVHV WR VXVWD
ZKLFK IDYRXU VXVWDLQDELOLW\ LQGLFDWH DQ LQWULQVLF PRWLYDWLRC
PDUJLQDOLVHG VWDNHKROGH&Y DQG LQ DGYDQFLQJ

7KHFRPSOH[WUDGH RIlEHWZHHQ SURILWDELOLW\DQG VXVWDLQDELOLW
DUJXHGIRU 2IWHQ HQKDQFLQJVXVWDLQDEOH SUDFWLFHV LQLWLDOO\O
GXFLQJZDVWH UHVRXUFH FRQVHUYDWLRQ ODQG PDQDJBXKWOWRY LQFU
ODOROQL &DUWHBZHYHU DWD FHUWDLQ SRLQW IXUWKHU HQKDQFLQJ VX
FRVWY EXW PD\ OHDG WR LQFUHDVHG H[SHQVHV HYHQ ZKHQ FRQVLGHUL
7TKLVLOOXVWUDWHYV WKDWEH\RQGD FHUWDLQ WKUHVKROG VXVWDLQDEL
WKDQ EHLQJ SXUHO\HFRQRPLFDOO\GULYHQ ,QWKLVFRQWH[W EHQFKPD
WKLV LVQRWD GLUHFWHFRQRPLFGULYHU EHQFKPDUNLQJFDQDVVLVW F
WDJH WKURXJK FROQWLQXRXV LPSURY HPHQW LTERKXVWMDAVINIEOH SUDFWLFH

(1ZIPSTMRK GSYRXVMIW

,Q GHYHORSLQJ FRXQWULHV WKH H[LVWLQJ WUDGH RIl EHWZHHQ WKH H
VRFLDO DQG HQYLURQPHQWDO VLGH RI VXVWDLQDELOLW\EHFRPHY HYHQ
7KHVH FRXQWULHY SUHVHQW D FRPSOH[ WUDGH RIl ZKHQ HQKDQFLQJ VXV
DVWKH SULPDU\VIRFXVLVRIWHQ QRW RQ VXVWDLQDELOLW\EXW UDWKHU
LQQRYDWLRQV VKRXO0OG WKHUHIRUH EH SULRULWLVHG E\LQYHVWRUV DQ
DV D ZD\WR HQKDQFH VXVWDLQDEHLD )WL SYDEWHWHRVDOY DSSURDFK VHUYH'
Dv DQ H[DPSOH RI FUHDWLQJ LQFHQWLYHV IRU SDUWQHUV LQ GHYHORSL
VXVWDLQDELOLW\

*RRGVY bUH DOVR WUDQVSRUWHG WR OHVV GHYHORSHG DUHDV LQ WKH ZR
FOXGLQJ WKHVH GHYHOR S350 ZARXD MRIQHMEIHY WEKHJIO R EDFO/ N X SISOL G KDLQ
HW DO 7TKHVH SDUWQHUYV SUHVXPDEO\ QHHG D GLIIHUHQW VWUDWHJ\ ZI
VXVWDLQDELOLWA\JRDOV FDQQRW EHDFKLHYHG RUWRDOHVVHUH[WHQW
SDUWQHUVLQ WKHVHUHIJLRQVFDQEHDFKLHYHG E\SURYLGLQJHGXFDWL!
6LHPV G6HXULQJ

+VIIR[EWLMRK
"KHQ GLVFXVVLQJVXVWDLQDELOLW\DQG SUDFWLFHVWRLPSURYHLW RQF
ZDVKLQJ LV GHDEQ@HRS BV.VVHPLQDWLQJ GLVLQIRUPDWLRQ WR FRQVXPHUYV
SUDFWLFHV RI D FRPSDQ\RU WKH HQYLURQPHQWD(@ERQHIBWYV RI D SURG
$V FRPSDQLHV HQKDQFH VXVWDLQDELOLW\ WKH\ ORJLFDOO\ ZDQW WR LG
WR GHPRQVWUDWH HQYLURQPHQWDO UHVSRQVLELOLW\ +RZHYHU JUHHC
SURPRWH WKHVH LQLWLDWLYHVY RUWR VWUHQJWKHQ FRPSHWLWLYH DGYI

$QLOOXVWUDWLYH H[DPS®HWKRURWMLEGH&RQW KHH U VZ KODWH (XWU\R SHD Q

FRQVXPHU DXWKRULWLHV KDYH FDOOHG RQWZHQW\ (XURSHDQ DLUOLQH\
FODLPV KHQ IRBEVIRRUWRH RSHUDWLRQV RISDUWQHUV RIFDUJRDLUOLQ
JRDOV LWLV LPSRUWDQW WR FRQVLGHU WKDW JUHHQZDVKLQJ LY QRW D



4EVXRIVG6IPEXMSRWLMT 1EREKIQIRX

HIIRUWVY ,QVWHDG WUDQVSDUHQF\DQG FRPPLWPHQW WR HQYLURQPHQW
VXVWDLQDELOLW\JRDOV ZKLFK DUHDLPHG IRU

4EVXRIVGIPEXMSRWLMT 1EREKIQIRX

350LV DERRW WR EXLOG FROODERUDWLYH UHODWLRQVKLSV ZLWK SDUW Q|
FHVVHXK HW DO S W LV UHFRJQLVHG LQ WKH OLWHUDWXUH DV D YDO
ERWK WKH FRPSDQ\ DQG LWV SDUWQHUV JDLQ PXWXDO EHQHILWYV IURP LI
VHDUFK WKH YDOXH FUBBDOAMNSHFUDVEBDRIWDUIJHWHG DW HQKDQFLQJ
RSHUDWLRQV WKUR X 3K FROCFOERM QRW®QO\ PDQDJILQJ WKHVH UHODWLF
JRULVLQJSDUWQHUV WR FUHDWH WDLORUHG VWUDWHJLHV +RZWKH SDU\
HIILFLHQW FROODERUDWLRQ ZLWKLQ WKHVH UHODWLRQVKI5HV,GR HQKD Q|
WKH FRQWH[W RI JOREB®S0V X FYXFROMLIRW PDQDJILQJ SDUWQHUV HITHFWLY
OLDEOH UHODWLRQVKLSY 6LQFH WKH UHVXOWYV ZLWKLQ JOREDO VXSSO\ |
LQYROYHG WKHVH SDUWQHUV PXVW EH PDQDJHG ZHOSXWRW BKLHYH WKH I

SDUWQHUV ZLWKLQ WKHVH JOREDO VXSSO\FKDLQVFDQ EHVWUDWHJILFDO
DOLJQPHQW ZLWK WKH FRPSDQ\{VJRDOV 730V VEI'ORGWMLRINSKURFVMD © X D \&
SRWHQWLDO SDUWQHUV 7RIDFLOLWDWH WDLORUHG VWUDWHJILHV IRU H[
SDUWQHUV EDVHG RQ FKDUDFWHULVWLFV FULWHULD RUFRQGLWLRQV :
LQJ SRWHQWLDO SDUWQHUYVY EDVHG RQ VHYHUDO FULWHULD ZKLFK DUH LF
SDUWQHUV FDQ EH XVHG 7KLV KHOSVWRJDLQ LQVLIJKWV LQWR WKH SRVV
ULD FDQ VXSSRUW HYDOXDWLQJ WKH SDUWQHUV HQDEOLQJLQIRUPHG GF
EHHQWHUHG LQWR :KHQ ORRNLQJDW VXVWDLQDELOLW\ WKLY VHOHFWL
RQVXVWDLQDELOLW\ SHUIRUPDQFH GHSHQGHQWRQ WKHFULWHULD WDN

WLV FOHDU 3ODWHAODWKILRRQVKLSY PXVW EH PDQDJHG EDVHG RQ WKH SDUW
HUZLVH WKHVWUDWHIJ\WRPDQDJH WKHSDUWQHUFRXOG QRWEHDSSOLF
DVVHVV SDUWQHUV LQGLYLGXDOO\ DPRUHVWUXFWXUHG DSSURDFK EHFF
ZKHQ PDQDJLQJ D ODUJH QXPEHU RI SDUWQHUYV ZKHQ UHSURGXFLELOLW!
PXOWLSOH SHRSOHDUHLQYROYHG LQ SDUWQHU PDQDJHPHQW QHFHVVL)
7TKHUHIRUH FDWHJRULVLQJWKH SDUWQHUY EDVHG RQ FULWHULD DV GRC
VWUXFWXUHG SURFHVYV ZLOO EH GLVFXVVHG LQ WKHIROORZLQJFKDSWHU

4EVXRIVWIPIGXMSR
'LWK3IZp SDUWQHU VHOHFWLRQ UHIOHFWV WKH FRPSDQ\YfV SULRULWLHYV
FULWHULD FDQ YDU\ ZLGHO\ GHSHQGLQJRQ WKH FRP3BQ 0TS D/WN@HMH JL F
VHOHFWLRQLVDFRUHFRQFHSWXDO HOHPHQWDQG VXVWDLQDELOLW\LV
SDUWEHNXWLQIJHWDO < :X 6KLK &KDQ

$FFRUGLQIWR. Q %DUQHV DQG =WRBGHFLVLRQ PDNLQJSURFHVVLQ SDU\
LPSRUWDQW IRUHQVXULQJ WKDW WKH FKRLFHY PDGH OHDG WR VXVWDLQI
DUHFRQVLGHUHG WKLV SURFHVVQRWRQO\DVVHVVHVY SRWHQWLDO SDUW
SHUIRUPDQFHVEXWDOVRRQWKHLUDOLJQPHQW ZLWK VXVWDLQDELOLW\.
LQYROYHV QRW MXVW HYDOXDWLQJQHZ SDUWQHUV EXWDOVRVHIJPHQWLQ
SHUIRUPDQFH ZLWKLQ WKH JOREDO VXSSO\ FKDLQ 7KH VHJPHQWDWLRQ
DGGUHVV WKH GLITHUHQW FKDUDFWHULVWLFV RI WKH SDUWQHUV

4EVXRIVWIKQIRXEXMSR
SDUWQHU VHIPHQ¥IOW VRQVALWIXWE®JLF SURFHWYNQAMMFURGX BMGEKDVLQJ
SRUWIROLRPRGHO 7KLVPRGHOVHJPHQWV VXSSOLHUV EDVHGRQWZR NH
ULVN %\SORWWLQJWKHVHGLPHQVLRQVRQD [ PDWUL[ SDUWQHUV FDQ
UHTXLULQJ GLITHUHQW VWUDWHJLHY 7KLV VHIPHQWDWLRQ DSSURDFK K
VFLHQWLILF UHVHDUFK

5HIDHL DQG 2UWWRSWHG WKH PRGHO E\ LGHQWLI\LQJ fFDSDELOLWLHVY I
D[HV IRU VXSSOLHU HYDOXDWLRQ 6HJPHQWDWLRQ EDVHG RQ WKHVH FU
RIH[LVWLQJ SDUWQHUV IRFXVLQJ RQ ZKDW SDUWQHUV FDQ GR FDSDELO



4EVXRIVG6IPEXMSRWLMT 1EREKIQIRX

FHUWDLQ JRDOV ZLOOLQJQHVV 7KLV DSSURDFKFDQDOVREH XVHIXO ZK
WDLQDELOLW\ %\DVVHVVLQJ ERWK FDSDELOLWLHV DQG ZLOOLQJQHVV [
DEOHDQG ZLOOLQJ WR HQKDQFH RU QRW HQKDQFH VXVWDLQDELOLW\ REI
FUHDWLRQ RI VSHFLILF VXVWDLQDELOLW\ FULWHULD WKDW DOLJQ ZLWK |
HITHFWLYHHYDOXDWLRQ RI FXUUHQW SDUWQH3 B NVWUEWBFKHWYHG HQV)

7KH GHILQLWLRQ RI WKH FDSDELOLWLHY DQG WKH ZLOOLQJQHVYV RI D SLC
DGDSWHG DQG VSHHFIIDHH® QURRPUDQYGC GHILQHG DVIROORZYV

&DSDELOTLKMH HMSDELOLWLHV RI D SDUWQHU WR HOQOKDQFH VXVWDLQDELOL\
DFFXPXODWHG NQRZOHGJH H[HUFLVHG WKURXJK RUJDQLVDWLRQDO SUR
DFWLYLWLHV DQG PDNH XVH RI WKHLU DVVHWYV LQ GLITHUHQW EXVLQHVYV |
WDLQDELOLW\ SUDFWLFHV

LOOLQIQHKWVZLOOLQIJIQHVV RI D SDUWQHU WR HQKDQFH VXVWDLQDELOLMW
PRWLYDWLRQ WR HQJDJHLQ VXVWDLQDELOLW\SUDFWLFHV

'"VMXIVME

$V GHPRQVWUDWHG LQ WKH FRQWH[W RI SDUWQHU VHOHFWLRQ DQG SDU
LPSRUWDQW UROHLQLGHQWLI\LQJWKHEHVW SDUWQHUV IRUDJLYHQ VLW
VWUDWHJILHV IRU H[LVWLQJ SDUWQHUYVY FULWHULD FDQ EH XVHIXO IRU V
FRQVLGHULQJ VXVWDLQDELOLW\JRDOV DSSO\LQJ VSHFLILF FULWHULD F
ZLOOLQJQHVV WR HQKDQFH VXVWDLQDELOLW\ SUDFWLFHY ,Q WKH FDVH |
DV DJXLGHOLQH IRU DVVHVVLQJ KRZ SDUWQHUV SHUIRUP UHJDUGLQJ WK
SDUWQHUV DUH SUREDEO\QRW RUDUH MXVW SDUWLDOO\VHOHFWHG EDVF
WKHVH SDUWQHUV EDVHG RQ VSHFLILF VXVWDLQDELOLW\ FULWHULD H[L
VXVWDLQDELOLW\ SHUIRUPDQFH FDQ EHDVVHVVHG

7KLV FKDSWHU SURYLGHV DQ RYHUYLHZ RI WKH FULWHULD IRUDVVHVVLQJ
HQKDQFH VXVWDLQDELOLW\ 7KHVH FULWHULD DUHEDVHG RQ H[LVWLQJ S
DGGLWLRQDO OLWHUDWXUH UHYLHZ 6RPHRIWKH FULWHULD IURP WKH O
KDQFLQJ VXVWDLQDELOLW\UDWKHU WKDQ VROHO\ VHOHFWLQJ SDUWQHL
SRVVLEOH VHOHFWLRQ RIVXVWDLQDELOLW\DVSHFWV 7KHFDSDELOLWLH
DELOLW)\ SUHVHQWHIHLXEMEWHEF W H G | BRIPDMK HD WY O B M/ 8l DQG
VXSSOHPHQWHG ZLWK WKHUHVHIBDF KRK RIORULRND DQG OHGHLURV GD |
&RUUDO OHLHU *UXFKPDQQ DQG DXP®®FDQ DQG 7DQ

7DEOH $ OLVW RI FDSDELOLWLHV DQG ZLOOLQJQHVV FULWHULD WR HQKDQFH"

&DSDELOLWLHV FULWHULD :LOOLQJQHVV FULWHULD

&ROODERUDWLRQ DEVRUSWLYMWDWREEHOLW)\

&ROODERUDWLRQ H[WHUQDOSRPFIENPH@W WR FRQWLQXRXV LPSURYHPHQW LQ SURFF

&ROODERUDWLRQ LQWHJUDWHSHGBSDRELOLW\

JLQDQFLDO SRVLWLRQ (FRQRPLF RSSRUWXQLWLHV

*HRJUDSKLFDO ORFDWLRQ FDSQELORYQRHQWDO FRQFHUQV SXEOLF FRQFHUQV SXEOL

,QQRYDWLRQ PDQDJHPHQW FS/XEEDIOMWDQGDUGV

.QRZOHGJH PDQDJHPHQW FDSPEH[QREWH FRQWUDFW WHUPV DQG FRQGLWLRQV

ODQDJHPHQW DQG RUJDQLVDWRRBUQPHQW JUDQWYV

OHDVXUHPHQW FDSDELOLW\ +RQHVW DQG IUHTXHQW FRPPXQLFDWLRQV

3RVLWLRQ LQ LQGXVWU\ /RQJ WHUP UHODWLRQVKLS

7HFKQRORJLFDO FDSDELOLW\ WHFKQLFDO FDSDELOLW\ ODUNHW SUHVVXUH
OXWXDO UHVSHFW DQG KRQHVW\
5HIXODWRU\ SUHVVXUH OHJDO SUHVVXUH
5SHODWLRQVKLS FORVHQHVYV
:LOOLQJQHVV WR FR GHVLJQ DQG SDUWLFLSDWH LQ QHZ
:LOOLQJQHVV WR LQYHVW LQ VSHFLILFHTXLSPHQW
:LOOLQJQHVV WR VKDUH LQIRUPDWLRQ LGHDV DQG WH

7TKHIROORZLQJVHFWLRQVZLOO H[SODLQ HDFKFDSDELOLW\DBBG ZLOOLQJ
IRUHYDOXDWLQJ SDUWQHUVY FDSDELOLWLHV DQG ZLOOLQJQHVV WR HQK



4EVXRIVG6IPEXMSRWLMT 1EREKIQIRX

WR FRYHU WKH EURDGHVW SRVVLEOHUDQJH RIDVSHFWYVY DGGUHVVLQJ W
HQYLURQPHQWDO VXVWDLQDELOLW\ &ULWHULD IURP WKH OLVW FDQ FRY'}
SUREDEO\ UHIOHFW PXOWLSOH SLOODUY GXH WR WKH KLJKR QWHKILWGHSHC
JHQHUDOLVHG VHW RI VXVWDLQDELOLW\FULWHULD DLPVWRFRYHU WKH E
SUDFWLFDO WR30 IRUXNFGEUQYWDQGLQRIJDQRG DSSO\LQIJWKHVHFULWHULD

RISDUWQHUV FDQEHDVVHVVHG PRUHHDVLO\DQG SRVVLEOVEHLPSURYH(
WKHLU VXVWDLQDELOLW\JRDOV

WLV LPSRUWDQW WR QRWH WKDW VRPH RI WKH FULWHULD DUH SUR[\ DW
JLVFKHU 'DPRGDUDQ /DVNH\ DQKIOKFWROY KH GHIJUHH WR ZKLFKDQ DVVR
LVPHW EXW GRHVY QRW GLUHFWO\SRHDVXW W WIKEXRVEAWHFWH- YRIGLUHFW PHD)
GLUHFWTXDQWLILFDWLRQRIDQREMHFWLYHLY QRW SRVVLEOH 7KHVHDYV
DVVHVVPHQWE\FULWHULD ZKHUH GLUHFW RXWFRPHV FDQ EHKDUG WR PH
LVVHHQDVD SUR[\DWWULEXWHIRUDVVHVVLQJD SDUWQHUTV ZLOOLQJQI
ODUNHW SUHVVXUH PD\ QRW GLUHFWO\ PHDVXUH D FRPSDQ\TV FRPPLWPH(
WKH SDUWQHUYV EHKDYLRXU ,QHQYLURQPHQWYV ZLWK VWURQJPDUNHW (
QLHVDUHPRUHOLNHO\WRDGRSWWKHVHSUDFWLFHVY QRW QHFHVVDULO\I
WR HIWHUQDO SUHVVXUHYV 7KLV UHVXOWYV LQ D KLJKHU ZLOOLQJQHVV RI

'ETEFMPMXMIW
1&ROODERUDWLRQ DEVRUSWLYH FDSDELOLW\
$vV SDUW RI WKH FROODERUDWLRQ RU FROODERUDWLYH FDSDELOLW\
DELOLW\WRDGRSW VXVWDLQDELOLW\ LQLWLDWLYHV HQDEOHG E\LQYV
WKH SDUWQHU FDQ HIWUDFW NQRZOHGJH IURP DW OHDVW RQH RWKHL
JDQLVDWLRQ WKDW LV FRQVLGHUHG

1&ROODERUDWLRQ H[WHUQDO FDSDELOLW\

$vV SDUW RI WKH FROODERUDWLRQ RU FROODERUDWLYH FDSDELOLW\
SDPUWQHU WR GHYHORS VWURQJLQIRUPDO UHODWLRQVKLSV ZLWK SDU
EHFDOOHG WKH fQHWZRUN HPEHGGHGQHVVY 7KLV PHDQV WKDW WKH
UHODWLRQVKLSYV ZLWKLQ WKH SDUHQW RUJDQLVDWLRQ WKDW LV EH|

1&ROODERUDWLRQ LQWHJUDWLYH FDSDELOLW\
$vV SDUW RI WKH FROODERUDWLRQ RU FROODERUDWLYH FDSDELOLW)
RI SDUWQHUYV WR FRRSHUDWH ZLWK VXVWDLQDELOLW\ SUDFWLFHV Z
'LWKLQVXSSO\FKDLQV LQWHJUDWLYHFDSDELOLWALVDERXWLQWHJU
SDUWQHUV WR UHDFK VXVWDLQDELOLW\JRDOV

I)LODQFLDO SRVLWLRQ
7TKHILQDQFLDO SRVLWLRQ RI WKH SDUWQHU LQFOXGLQJ WKH SDUWQ
SRVLWLRQ RI RWKHU SDUWQHUV ZLWKLQ WKH QHWZRUN

f*HRJUDSKLFDO ORFDWLRQ FDSDELOLW\
7KH LQIOXHQFH RI WKH JHRJUDSKLFDO ORFDWLRQ RI WKH SDUWQHU
ORFDWLRQ VRLWLV QRWDERXW WKHLQIOXHQFHRIWKHJRYHUQPHQ\

$, QQRYDWLRQ PDQDJHPHQW FDSDELOLW\
7KH FDSDELOLW\ RI WKH SDUWQHU WR HDVHLQQRYDWLRQ SURFHVVHYV
LQJ QHZ EXVLQHVV RSSRUWXQLWLHY WR HQKDQFH VXVWDLQDELOLW\

+t QRZOHGJH PDQDJHPHQW FDSDELOLW\
7TKH FDSDELOLW\RIWKH SDUWQHU WR DFTXLUH QHZ NQRZOHGJHDQG W
VXVWDLQDELOLW\ SUDFWLFHYVY 7KLV LV DOVR FDOOHG fLQGXVWU\ NC
NQRZOHGJH RI VXVWDLQDELOLW\ SUDFWLFHYV

$0DQDJHPHQW DQG RUJDQLVDWLRQ
7KH PDQDJHPHQW DQG RUJDQLVDWLRQ RI WKH SDUWQHU LQ UHODWLR
SUDFWLFHYV

fOHDVXUHPHQW FDSDELOLW\
7TKHH[WHQW WR ZKLFK WKH SDUWQHU FDQ PHDVXUH WKHLU SHUIRUPDC



4EVXRIVG6IPEXMSRWLMT 1EREKIQIRX

WR ZKDW HIWHQW FHUWDLQ SUDFWLFHVY DUH VXVWDLQDEOH FRQWULE
SUDFWLFHYV

$3RVLWLRQLQ LQGXVWU\
7KH SDUWQHUTV SRVLWLRQ LQ WKH LQGXVWU\LQ FRPSDULVRQ ZLWK F
LQFOXGLQJ WKH UHSXWDWLRQ RI WKLV SDUWQHU

$f7THFKQRORJLFDO FDSDELOLW\ WHFKQLFDO FDSDELOLW\
7KH FDSDELOLW\RI WKH SDUWQHU WR LPSOHPHQW WHFKQRORJLHV WF

T MPPMRKRIWW
FTSWWLWXGH
7TKHDWWLWXGH RI WKH SDUWQHU WRZDUGY VXVWDLQDELOLW\

F&RPPLWPHQW WR FRQWLQXRXV LPSURYHPHQW LQ SURFHVYV
7TKHOHYHO RIFRPPLWPHQW RIWKH SDUWQHU WR FRQWLQXRXVO\LPSL

$+'"HSHQGHQF\
7KH OHYHO RI GHSHQGHQF\RI WKH SDUWQHU RQ WKH RUJDQLVDWLRQ :

F(FRQRPLF RSSRUWXQLWLHYV
7TKHOHYHODW ZKLFK VXVWDLQDEOH SUDFWLFHV FRXOG OHDG WR HFRC
UHWXUQ RI D VXVWDLQDELOLW\LQYHVWPHQW FRXOG EH KLJKHU IRU R
SDUWQHU

$(QYLURQPHQWDO FRQFHUQV SXEOLF FRQFHUQV SXEOLF SUHVVXUH
7KH OHYHO RI HQYLURQPHQWDO FRQFHUQV ZKLFK FDQ DOVR EH VHH
SUHVVXUH RIWKHSXEOLFLQWKHDUHD ZKHUHWKH SDUWQHU RSHUDW
RQ WKH RSLQLRQ RI WKH SXEOLF

If(WKLFDO VWDQGDUGYV
7KHOHYHO RIDGRSWLRQ RIHWKLFDO VWDQGDUGY E\ WKH SDUWQHU

$t6WULFW FRQWUDFW WHUPV DQG FRQGLWLRQV
7KH VWULFWQHVV RI WKH FRQWUDFWYV WHUPV DQG FRQGLWLRQV ZL\
VXVWDLQDELOLW\ SUDFWLFHV 7KLV PHDQV WKDW WKH KLJKHU WKH V
VXVWDLQDELOLW\VLQFH LPSOHPHQWLQJ WKHVH VXVWDLQDELOLW\ S
DQG FRQGLWLRQV

$*RYHUQPHQW JUDQWV
7KH OHYHO RI RSSRUWXQLWLHV LQ ZKLFK WKH JRYHUQPHQW VXSSRUW
RWKHU WD[ UHEDWHV ZKLFK FRXOG PRWLYDWH WKH SDUWQHU WR LPS

$++RQHVW DQG IUHTXHQW FRPPXQLFDWLRQV
7KH IUHTXHQF\DQG WKH KRQHVW\ RI WKH FRPPXQLFDWLRQ ZLWK WKH

I/ RQJ WHUP UHODWLRQVKLS
7KHOHQJIJWK RI WKH H[LVWLQJ UHODWLRQVKLS ZLWK WKH SDUWQHU

fODUNHW SUHVVXUH
7KH OHYHO RI SUHVVXUH E\ WKH PDUNHW WR LPSOHPHQW VXVWDLQDE
RQ WKHPDUNHW ZKLFKPHDQV WKDW RWKHU FRPSDQLHV FDQ IRU HI[D
WR LPSOHPHQW VXVWDLQDEOH SUDFWLFHYV

FOXWXDO UHVSHFW DQG KRQHVW\
7KH OHYHO RIPXWXDO UHVSHFWDQG KRQHVW\ ZLWK WKH SDUWQHU

t5HIXODWRU\ SUHVVXUH OHJDO SUHVVXUH
7KH OHYHO RI SUHVVXUH E\UHJXODWLRQV WR LPSOHPHQW VXVWDLQD
RQ WKH SUHVVXUH SXWE\WKHJRYHUQPHQW ZLWK UHJXODWLRQV RQ V

t5HODWLRQVKLS FORVHQHVYV
7KHFORVHQHVV RI WKHUHODWLRQVKLS ZLWK WKH SDUWQHU

F:LOOLQIJQHVV WR FR GHVLJQ DQG SDUWLFLSDWHLQ QHZ VXVWDLQDEL
7KH SDUWQHUTTV ZLOOLQIJQHVV WR FR GHVLIJQ DQG SDUWLFLSDWH LQ (



(IGMWMSR 7YTTSVX 7]WXIQ

$:LOOLQJQHVV WR LQYHVW LQ VSHFLILFHTXLSPHQW
7KH ZLOOLQJQHVV RI WKH SDUWQHU WR LQYHVW LQ VSHFLILF HTXLSPH

$:LOOLQJQHVV WR VKDUH LQIRUPDWLRQ LGHDV DQG WHFKQRORJ\
7KH ZLOOLQJQHVV RI WKH SDUWQHU WR VKDUHLQIRUPDWLRQ LGHDV |
LW\

TXVEXIKMIWFEWIH SRWIKQIRXEXMSR
8vLQJ SDUWQHU VHIPHQWDWLRQ EDVHG RQ GLITHUHQW FULWHULD LV DV
SDUWQHUV LOWR GLVWLQFW VHIPHQWY 7KLV PHWKRG LV SDUWLFXODUO
RI'SDUWQHUV QHHG WR EH]|PPOQDIWGCGHIILFLHQWO\ FDWHJRULVLQJ SDUWQH
VXSSRUWYOWBKIRFHVY HQVXULQJ WKDW WDLORUHG VWUDWHJLHY FDQ EH
HDFK VHIPHQW

,Q WKH ZRWINCRMLF 5HIDHLDQG 2UVWWWKHU UHILQHG WKLY PRGHO E\FDWHJ
EDVHG RQFDSDELOLWLHVDQG ZLOOLQJQHVV FULWHULD $VLQWURGXFHC
IRUHYDOXDWLQJ SDUWQHUVY DELOLW\DQG PRWLYDWLRQ WR HQKDQFH V:
WKH VHIPHQWDWLRQ PRGHO EDVHG RQ FDSDELOLWLHV DQGZI®MOLQJQHV'
HQVXULQJ WKDW VWUDWHJIJLHY DUH DOLJQHG ZLWK WKH VSHFLILF FKDUD
DSSURDFK HQKDQFHV Wkl ENIDGORQEQRIRU WKH GHYHORSPHQW RI XQLIR
DGGUHVV WKH FRPPRQ FKDUDFWHULVWLFVDQG QHHGV RI SDUWQHUYV ZLW
VWUDWHILHYVY FDUJR DLUOLQHV FIOHHIRYRAWLW RDD UGLVCGIHFW KHYUQJ WKHLU
JRDOV

6WUDWHJILHV IRUPDQDJLQJ SDUWQHUV LQ GLITHUHQW VHIPHQWY KDYH D!
7KHVH VWUDWHJLHY FDQ EH DGDSWHG WR ILW WKH VSHFLILF FRQWH[W RI
'‘XULQJWKH GHV&ed Q\ KA NWHH[LVWLQI VWUDWHILHVIURP WKHOLWHUDW XU |
WR  PHHW WKH QHHGV RI WKLY UHVHDUFK

(IGMWMSR 7YTTSVX 7]WXIQ

$'66 FDQ EH GHILEDRIBSXWHU EDVHG VI\VWHPV WKDW EULQJ WRJHWKHU LQI
VRXUFHV DVVLVW LQ WKH RUJDQLVDWLRQ DQG DQDO\VLV RILQIRUPDWLR
WLRQV XQGHUO\LQJ WKH XV H6PILY\SHFL\IH F [P R &/ ,Q WKH FRQWH[W
RI VXSSO\ FKDLQ PDOABISOGEHQMD DROH LQ DLGLQJ WKH GHFLVLRQ PDNLQJ
ZKHQ FKRRVLQJ WKH ULJKW SDUWQHKIURP VHYHUDO FDQGLGDWHYV

$OWKR&EIK DUH SULPDULO\ XVHG IRU SDUWQHU VHOHFWLRQ WKH\ FDQ D
EURDGHU JRDO RI PHUJLQJUHOHYDQW LQIRUPDWLRQ LQWR D PRGHO WR |
UHVHDUFK IRFXVHAHEQ@RRZXDGH WKH PDQDJHPHQW RI H[LVWLQJ SDUWQHU
QHZ RQHV %\ HYDOXDWLQJ SDUWQHUV DJBIBEWR WKEHE MWOQKE WX UWGE WU G
LQWR WKH FDSDELOLWLHY DQG ZLOOLQJQHVYV R $BWW Q& WX B/SRRIQWK DIUFIH
DLUOLQHV LQ DVVHVVLQJSDUWQHUV DQG DOLJQLQJ W KHPLZLWNKDNKHLD U V S
HW DO



6IWIEVGLETTVSEGL ERH QIXI

7KLV FKDSWHU GHOYHV LQWR WKH UHVHDUFKSVRYUWED DK DWUDP WA B U |&KRK
VWXG\ ,WLQFOXGHV WKH OLPLWDW HRYX G L QB OVACHEDLUQXEXDEWWID QG L Q J
VFRSH DQG SRWHQWLDO FRQVOSUD INQEMYV ZWDE HEG RROUFKBDWHG DQG SUH\
&KDSWHWKDSWHXWOLQHY WKH VSHFLILF PHWKRGYV HPSOR\HG IRU WKH L
LQVLIJKWY LQWR WKHWHFKQLTXHV DQG S U R FSHIGUHHQWAW FO EFHR KRFOHSRAZHIGO B K
RI WKH UHVHDUFK LOOXVWUDWLQJ WKH RYHUDOO GHVE XY \DH)\G W K\HJ & BW E
PDQDJHPHQW SODQ KLJKOLJKWLQJWKHVWUDWHILHVIRUKDQGOLQJDQG
WKH UHVHDUFK SURFHVYV

6IWIEVGLETTVSEGL

7TKHW54 VKRZV WKH QHHG IRU'B&G HHWHABHRIWDKH FKRVHQ UHVHDUFK PHWKRG
GHVLIQ DSSMKRYAKHVHDUFK DSSURDFKEULGJHVWKHJDS EHWZHHQ WKHRU
RXWFRPHY DQG JLYHV YDOXDE®DHNMFHLH QWD L FHUQG/HKIKK WRPSOH[ VRFLR

WHFKQLFDO VA\VWHP ZKLFK LV WU\LQJWRDFKLHYH VXVWDLQDELOLW\ JRI
DOLJQV ZHOO ZLWK WKH KROLVWLF QDWXUH RIWKRH 6 BWDIE QLHAS/FIHRD FK D\

7KH SUREOHP VROYLQJ PHWKRGRORJ\ RI WKH GHVLJQ DSSURDFK LV EDV
HITHUV 7XXQDQHQ 5RWKHQEHUJHU &KDWWHUMHH

BUREOHP LGHQWLILFDWLRQ
'"HVLJQLQJ VROXWLRQ REMHFWLYHYV
'"HVLIJQ DQG GHYHORSPHQW
'"HPRQVWUDWLRQ

(YDOXDWLRQ

&RPPXQLFDWLRQ

7KI54v ZLOO EHDOLJQHG ZLWK WKHVH NH\VWHSY DLPLQJWRFRPSUHKHQ

6IWIEVGLPMQMXEXMSRW

$V VKRZQIEYQHU ODUFK 3DUN DQMBKSHDBHVLIQ VFLHQFH SDUDGLJP DWWHF
WKH ERXQGDULHV RI KXPDQ DQG RUJDQLVDWLRQDO FDSDELOLWLHYV E\ FU
DOLJQPHQW ZLWK WKLV SDUDGLJP WKH FKRVHQ GHVLIJQ DSSURDFK IRU W|
WLILHG JDS WREZKDMAMKHIXBESHWR UHDFK VXVWDLQDELOLW\ JRDOV +RZH
SRWHQWLDODGYDQWDJHV RI WKH GHVLJQ DSSURDFK FHUWDLQ OLPLWDW

KLOHWKHGHVLIQDSSURDFKDLPVWREULGIJHWKHIJDSEHWZHHQ WKHRU\
LQLWVDSSOLFDELOLW\ DFRIRNYGHYWRY HMHWWBIYY. QDR@UJIR PD\
LQWURGXFHD OLPLWDWLRQ DVWKHVSHFLILF FKDUORPWHR IPLWKWVGLRQIG B S



6IWIEVGLSYIWXMSRW

VLIQLILFDQWO\IURP RWKHU FDUJRDLUOLQHY 7KHJHQHUDOLVDELOLW\P
WKDW WKH FKRLFHVY EDVHG RQ WKUWIRSIHUHD ADLRIPIKB D\ GRFXPHQWHG LW Z
JHQHUDOLVH WKHILQGLQIJV WR RWKHU FDUJRDLUOLQHV ZLWK VLPLODU F
RI WKH DSSOLFDWLRQ FDQ KHOS RYHUFRPH WKH OLPLWDWLRQ IDFLOLW!
HYHQ ZKHQ IXWXUH UHVHDUFK DLPV WR H{WHQG JHQHUDOLVDWLRQ WR RW

$QRWKHU OLPLWDWLRQ FRXOG EH WKDW LW LV YHU\ XQFRPPRQ WR ERWK |
UHVHDUHFKQHU HW DO5HDOLVLQJ WKLV IURP WKH EHIJILQQLQJ UHVROYHYV >
ZKHUH WKHUH LV WKH LGHD WKDW PXFK LWHUDWLRQ LY SRVVLEOH ZLWKLC

6IWIEVGLS5YIWXMSRW

6LG4VY KDYH EHHQ FUHDWHGOWR BQQEHUWKHGHVLIQ DSSURDFK ZLOO EH
UHVHDUFK5WKHLNOL) FRYHU D SKDVH RI WKBHHGHVYNIQWBSSURD FK

54,
BUREOHP LGHQWLILFDWLRQ
KLFKDVSHFWV VKRXOG EH LQt WRRSIKABONRG WEMWREHUDWLRQV RI SDUW
WKURMIR "

7KH ILBUWGMOYHV LQWR WKH DVSHFWV ZKLFK VKEX G&HEB VRRROSR U D@/ G L
350 VSHFLILFDOO\IRU WKH RSHUDWLRQV RI SDUWQHUV RI FDUJR DLUOLQ
WKOXWWL &ULWHULD 'HRLYLRMOPMDSBOLHG ZKBE® XVLQJ WKH

&RQGXFWLQJGHVNUHVHDUFKZLOO EHWKHUHVHDUFKPHWKRG WR H[SOR
UDWHG 16 WMKKHRUWFRPLQJV RI FXUUHQW IUDPHZRUNV DQG PRGHOV ZLOO E
54 7KH DVSHFWV DQG WKH VKRUWFRPLQJV ZLOO B IGPXIR QW MKW RHNVWXKM
DQG GHYHORSPHQW SKDVH

54 ,,
'"HVLIQLQJ VROXWLRQ REMHFWLYHYV
"KLFK REMHFWLYHS6/BRKIOHGYW KIS OXRBG M KH RSHUDWLRQV RI SDUWQH

7KL34 IRFXVHV RQ HVWDEOLVKLQJ D VHW WRIRREXLESHFHVRUYWKHREWKBWLRQV
SDUWQHUV RIFDUJRDLUOLQHY +RZWKHREMHFWLYHYVY VKR%®GEHDFFRP
GHVNUHVHDUFKZLOOEHXVHGWRJIJDWKHU WKHVHLQVLIKRXWWEFRPNRLGLQ.
WKHDLPLVWRJHQHUDWH WKHREMHFWLYHV LQGHSHQGHQWO\ 7KH GHOL
QH[W SKDVH WKH GHVLIQDQG GHYHORSPHQW SKDVH

54!11
'"HVLJQ DQG GHYHORSPHQW
+RZFDQ WKH LGHQWLILHG DV S H Fo/B WEKHD WQMKHEW B/ WROGIKQI\WR B D
DFKLHYLQJVXVWDLQDELOLW\JRDOV"

7KH WREDEPY WR GHVLIGHOJUWKWKMHODV SHFWYV JD V8K HUKHLG K QVW KHV MWUR/ V
DFKLHYHWKHREMHFWLYHV DV LG¥ HAMKAHLUQBHE®®Q WK HWHPBPWREG EDVHG RQ
UHVHDUFK ZKL@®KE'D MORZ VPN HDUFK PHWKRG W R6BHZEB 8 O HEVWALR WKW L Q\
SUDFWLFH 7&K&'0OHIRUMAHEH WKH VHFRQG UHV HBAUWR PBDW K R/XGBIUWKKIL V
FRPSDWLEOH XVLQJ WKLY TXDQWLWDWLYH PHWKRG

54,9
'HPRQVWUDWLRQ
+RZFDQ WKH GBY¥ EHQBISSOL/MWGEWRBIRTV JURXQG RSV DWLRQVVRVDWLRQV V
DFKLHYH]JHUR HPLVVLRQV DQG JHUR ZDVWH"

7TKHIRXYWKHY WKHLQLWBEBB®QIFE&BDWRHIBY D XVH FDVHIRUWKHGHPRQVWU
7TKH FKDUDFWHO LDODVWIRVZRIOO EHLQYHVWLIJDWHG EDVHG RQ GHVN UHVHDU
Rr+$v DW RXWVWDWLRQV ZLOO EHGHILQHG DV ZHOO DV WKH VSHFLILF VX\
JHUR ZDVWH67KHHKWO EH XVHG DV D IUDPHZRUN ZLWK VSHFLILHG SDUWQHUYV
WKH RSHUDWLKQWVIRI 0&H PHWKRG ZLOO EHDSSOLHG IRUWKH GHFLVLRQ
'66 ZKLFK UHTXLUHV LQSXW IURP HISHUWV WKURXJK VHPL VWUXFWXUHG



1IXLSHW

ILQG WKH WUDGH RIl EHWZHHQ WKH FULWHULD $OVR DIRFXV JURXS ZLO
IRU WK$#HRIL/0 &DUJR

549
(YDOXDWLRQ
+RZFDQ WKHHITHFWL&HBH DV VRHWKHHG LQ WHUPV RI LWAMIEQEWRRQDOL W)
EDVHG RQ WKH YDOLGDWLRQ RI WKHUHVXO3MVY,DQG RQ WKH REMHF

%DVHG RQ WKH RXWFRPHV Rl W& D®/9 RLFDIRLRQCRR Y MHKH REMHFWLYHV D
GXUBB@J, WKHSADNKHVVHY WKH HITHFWIY BQMVVERIMWKKRUWFRPLQJIV RI W
FDQ EH GRFXPHQWHG DQG SRVVLBO\LEHWKDQW.RQQAWRBRVVLEOH 7KH RX\
IRFXV JURXS ZLOO VXSSRUW WKH DVVHVVPEEOW RI WKH HITHFWLYHQHVV RI

549,
(YDOXDWLRQ
':KDW DGMXVWPHQWY DUH QHHG G NSFSOQRDBIEFGILWK D QG SHUIRUPDQFH D
DLUOLQHV LQ JHQHUDO"

7KH ODAPDONHY VXOBAMWIO) EHDQVZHUHG E\ FKHF NAGQUVZKSHINNKHDWEH WR RW
FDUJR DLUOLQHVY SDUWQHUV DFKLHYLQJ VXVWDLQDELOLW\JRDOV ZKLF
.10 &DUJR 7KH RXWFRPH%A&R MKHORWKREUV KH JHQ H U®0 LNKIHER ®WWR RHW K H
ZLOOEHDVHWRIDGMXVWPHQWYV V%I DWR FPXO\NWM E W DSSOLH G BVARHWKRI R W KH U
$QRWKHU SRVVLEOH RXWFRPH FRXOG EH WKDW VRPH FOHDU JXLGDQFH LV
PDGH WR PDNHLWHYHQ IXUWKHU DSSOLFDEOH WR RWKHU VHFWRUV LQ IX

7KH VL[WK DQG ODV®WRFPKDNH E WV RULREREKH WKH WKHVLY LWVHOI DLPV WR FRPP
'66 LVFUHDWHGDQG KRZLWVKRXOGEHXVHG WKH @EKREOCHUBH/VHIDE B VZKLF
WKHFRPPXQLFDWLRQ SKDVH 7KH FRPPXQLFDWLRQ YLD WKH WKHVLVLVP
FRQGXFWIXUWKHU UHVHDUFKDQG DOVR WR SUDFWLWLRQHUV WR DSSO\V
WKH4LY SUHVHQWHG EHORZ

054
&RPPXQLFDWLRQ
+RZFDQD 'HFLVLRQ 6XS'$BUMH6GHWWHORSHG WR JXLGH 3DUWQHU 5HOD
ODQDJHPB®ROWIRU WKH RSHUDWLRQV RI H[LVWLQJ SDUWQHUV RIFDUJR DLL
JRDOV"

1IXLSHW

$VVKRZQLQWKH SUHYLRXV VHFWLRQ GLIIHUHQW PHWKRGV B4WO EH XVHC
7TKHPDLQ IRFX¥RUVWYKH XEHORZELWK H[SHUW LQWHUYLHZV DQG D IRFXV JUR
PHWKRGV IRUWKHE&@SXW RI WKH

1YPXM 'VMXIVME (IGMWMSR 1EOMRK

&KDSWWKRZV WKDW VHYHUDO VXVWDLQDELOLW\ FULWHULD FDQ EH IRXQC
YDULRXV VXVWDLQDELOLW\JRDOV 7KHVH FULWHULD FDQ EH XVHG WR VF
UHODWLRQVKLSV ZLWK WKHVH SDUWQHUV HITHFWLYHO\ 7R GR WKLV WK
ZHLIJKWHG LQ D VWUXFWXUHG PDQQHU 7KLV HQVXUHV UHSURGXFLELOLW
KDYH YDU\LQJOHYHOV RILPSRO®'DQNHK\VHE® LRDVAMIPKRIVLQJ SDUWQHUV (
WLRQ LWFDQDOVREHHPSOR\HG WRHYDOXDWH WKH VXVW&ODQVELOLW\ S
FRQFHUQHG ZLWK VWUXFWXULQJDQG VROYLQJGHFLVLRQDQG SODQQLQJ
SXUSRVH LV WR VXSSRUW GHFLVLRQ PDINHUAPI®FUQS VXFK SUREOHPYV

0&'0 HQDEOHVY VHOHFWLQJ FULWHULD VFRULQJ SDUWQHUV EDVHG RQ WK
RI'V EHWZHHQ GLIIBUBHOQMW. FULYWRHUWRLY UHVHDUFK WKH FULWHULD KDYH
UHIOHFW ERWK ZLOOLQJQHVV DQG FDSDELOLWLHV WR HQKDQFH VXVWD L(
VHIPHQW WKH SDUWQHUV LQWR GLITHUHQW FDWHJRULHYV VWUXFWXULQJ
VLPLODU WR WKH .UDOMLF 0O®PWRUHDWLQJ D PDWUL[ DQG VHIPHQWLQJ SD
WKHLU ZLOOLQJQHVV DQG FDSDELOLWLHYV FDUJRIDWRIQWET BEPROLHGRQW
VXVWDLQDELOLW\JRDOV



1IXLSHW

7KH XVH Rl FULWHULD PD\ EH FOHDU MXVW OLNH WKH SURFHVV RI DVVLJC
GHWHUPLQLQJ WKH LPSRUWDQFH RI WKHFULWHULD DOVR QHHGV WR EH D
UDONLQJ WKH FULWHULD DQG WKHQDVVLIQLQJUHODWLYH ZHLIJKWV EXW
QRW DVVLIQLQJ GLIITHUHQW ZHLJKWY DW DOO LV DQRWKHU RSWLRQ EXW
WKH FKRVHQ FULWHULD ZLOO OLNHO\ QRW KDYH WKH VDPH 0L&HIRUWDQFH
PHWKRG WKDW DOORZV IRUWKHDVVLIQPHQW RI ZHLJKWV WR FULWHULD |
UHSURGXFLEOH 2QFH WKH ZHLJKWYVY DUH GHWHUPLQHG QR VSHFLILF PH
DV WKH ZHLJKWYVY FDQ EH PXOWLSOLHG E\ WKH DVVLJQHG VFRUHV IRU HD
UHVXOWLQ WZR DJJUHIJDWHG VFRUHV IRU WKH FDSDELOLWLHV DQG ZLOO
VXVWDLQDELOLW\

6R D@X'O PHWKRG LV QHHGHG WR GHWHUPLQH WKH UHODWMWRMpRSRUWD
=DYDGVNDV 3DPXpDU BWHYLU VKRZ VMNWIMEBMNPKM KRGY XVHG LQ WKH VXE L
RIVXSSO\FKDLQ PDQPQIBGHDIVF B UHUD UFH3\ SQREMWVF 1HWZRIUN 3URFHVV
%HVW :RUVW%HWHKIEGVLRQ ODNLQJ 7ULDO DQG (Y DIGX D'W LRIQ\/DERUDWR U\
HUHQFHV 3URJYUIBPAL@A PSOH OXOWL $WWULEXV8HSETYW DR U AHAKQKR &M
ZHUH QDPHG ZLWKLQ WKH VXE DUHD Rl VXSSO\ FKDLQ PDQDJHPHQW EX\
VLIQLQJ WKH ZHLJKWV VR WKH\ DUIHKK@ R W FPRA\QWD R G HE & BWRKLLIEH V D
TXDQWLWDWLYH RYHUYLHZ Rl  GLIIHUHQW PHWKRGV LQGLFDWLQJ WKH
WKH VRXUFHV JLYHV WKH RUGHU RI WKH VL] PHWKRGY EDVHG RQ WKH QXI
$+3 $13 "(0$7(/ %: 0 60$57 ZLYBB QRW GLVFXVVHG
+DIH]DONRWRE +DIH]DONRWRE /LZDR/ X\DHG+WR FKBBN ZKHWKHU WKH ZHLJ
RGV FDQ EH XVHG DV VXEMHFWLYH ZHLJKWLQJ PHWKRGV VLQFH WKH UHOD
RQ LQSXW IURP H[SHUWYV $QKRSWW ZDV FKHFNHG ZKHWKHU LW FRXOG EH X
UHVHDUFK DQG GHFL\BRY PDNL@ DRW GLVFXVVHG $R3UIW DVIEBHUBRRW [
HIWHQVBR® RKLFK LV ZB+BOWERQVLGHUHG

$+3XVHV SDLUZLVH FRPSDULVRQV EHWZHHQ WKH FULWHULD WR DFTXLU
ODVWURFLQTXH 5DPtUH] +RQUXELD (Ve OLEOVRXVHWSDLUZLVH FRPSDUI
EXW RQO\ EDVHG RQ FRPSDULQJ WKH EHVW FULWHULD WR WKH RWKHU FU
S5H]DHL '(0$7(/ DOORZV IRU FUHDWLQJ ZHLJKWYV E\ ORRNLQJ DW FDXVD
WHUGHSHQGHQFH DPRQJ WKH FULWHULD DOVR ZEW®&JIWKHHQJH RI SDLUZL
60$57LQYROYHV DVVLIQLQJ SHUIRUPDQFH UDWLQJV WR WKH DOWHUQDWI
7TDKHUGRRVW ORKHEJO IRXU PHWKRGV XVH SDLUZLVH FRPSDULVRQV WR
$+3DQQ0%7(/ ERWK UHTXLUH D IXOO PDWUL[ FRPSDULVR®:ZROEK WDNHV
60$57VLQ%HO DQ60S57UHTXLUH IHZHU FROOSBUAWHRWOY VLQJOH YHFWRU PDI
LW YHU\GDWD DQG WLPH HIILFLHQW DOWKRXJK LW GRHVY QRW DOORZ FKt
FRPSDULVRQV 2Q WKW RWKHWY IGIDAWD DQG WLPH HIILFLHQW DV SRVVLEOL
FKHFENLQJ IRU WKH FRQVLVWHQF\ RI WKH SDLUZLVH FRPSDULVRQV 7KLYV
HIILFLHQW DQG PDQDJHDEOH SDUWLFXODUO\ZKHQ GHDPOHULQJ ZLWK D ODU

%HVLGHWWKDWORZY GHFLVLRQ PDNHUV WR FRQGXFW FRPSDULVRQV V\V\
PRVW LPSRUWDQW EHVW DQG OHDVW LPSRUWDQW ZRUVW FULWHULD .
VWDQGLQJRIWKHUDQJHRIHYDOXDWLRQ ZKLFKHQKDQFHVWKHUHOLDEL
DGYDQWDJH LV WKH RKWBEKWWDOZD\V FRQVLVWHQW GXHWRLWYV XQLTXHF
FRPSDULQJ HDFK FULWHULRQ RQO\ W RoWOKAHL BH ¥ WVIHY GNARULNVA\F R Q VW AW HID) |
RIWHQ RFFXULQ RWKHU SDLUZLVH FRPSDULVRQ PHWKRGYV 7KLV OHDGV W
PDNLQJ RXWHFHR]PHY. E SURYLGHV DQ ([FHO VROYHU ZKLFK VXSSRUWYV WKH
FDWLRQ RI WKH PHWKRG &RPELQLQJ%\RMWHDBGEEWOR) WIDUHIVHQXWIOQ JDWKH L
UHOLDEOHDQG DFFEXUDWIH UHVXOWYV

+RZHYHU LW LV LPSRUWDQW WR QRWH WKDW WKH SURFHVV RI PDNLQJ F
SRVVLEOH ELDVHV DUH fDQFKRULQJELDVYDQG fHTXDOLVLQJELDVY $QF
RILQIRUPDWLRQ GLVSURSRUWLRQDWHO\LQIOXHQFHV VXEVHTXHQW MXG
GHFLVLRQ PDNHUV WHQG WR GLVWULEXWH ZHLJKWYV PRUBHLYHQO\ WKDQ
%:0 PLWLIDWHV DQFKRULQJELDVDQG LV OHVV DIIHFWHG E\LW FRPSDUHC
SRLOQW@BLNBIQG 6ZLQJ 6ZLQJLVQRWGLVFXVVHGIXUWKHUDV LW ZDV QRWP
5HIDHL $UDE DQG O0HKWVWDDNHW ¥DKQWNV0 KDYH OHVV HTXDOLVASHIELDYV WKD



1IXLSHW

7TKHUHIRUH FRQVLGHULQ%Y DAY WXKWWH IIDHFGVRVY WR &' PHWKRIGWR B QWK LV
UHVHDUFK

&IWX ;SVWX 1EXLSH
5H]DHL S JLYHV DQ RYHUYLHZ RI WKH ILYH VWHSV ZKLFK KDYH WR I
ZHLIJKWV IRUWKH FKRVHQ®&0LWHMBDZWWEY QWHKMKRZQ LQ )LIXUH

JLIXUH %:0 VWHSV

$QRYHUYLHZ RIWKHVWHSV DQG IRUPXODV LV SBHHMHIQWHG EHORZ VXEWL

6WHS )URP WKH OLVW RI FDSDELOLWLHYV DQG ZLOOLQJQHVYVY FULWHULD I
GHWHUPLQHG IR ECEDCSD ELCFgWDIQHGVIR U Z L & O QalQ H:y @Y g

6WHS7KH EHVWDQG WKH ZRUVW FULWHULD KDYHWR EHGHWHUPLQHG EDV
FULWHULD DQG EDVHG RQ WKHVHWRIZLOOLQJQHVV FULWHULD

6WHS7KH SUHIHUHQFH RI WKHEHVW FULWHULRQRYHUDOO WKH FULWHULI
WKH EHVW FULWHULRQ ZLWK D VFRUH IURP RQH WR QLQH RYHU WKH RWK]|
WKH EHVW FULWHULRQ LV RI HTXDO LPSRUWDQFH WR WKH RWKHU FULWH
FULWHULRQ LV DEVROXWHO\ PRUH LPSRUWDQW WKDQ WKH RWKHU FULW
WR QLQH LV SURYLGHG LQ WKH ([FHO VKHHW 7KH EHVW WR RWKHUV YHF
Ag = (ag1; ag2; i asn ZL#MK LV WKH SUHIHUHQFH IURP RQH WR Q@ LROYHRI WKH EI
FULWHULRQ

6WHS)RU WKH ZRUVW FULWHULRQ WKH VDPH QHHGV WR EH GRQH IRU WK
RYHU WKH ZRUVW FULWHULRQ ZLWK D VFRUH IURP RQH WR QLQH 7KH RW
Aw =(aw1; awz; 5 awn)'

6WHS QRQ ONKIHBIWLPDONZHLIKWY IRUWKHFULWHULD FDQ EH FDOFXO!
IROORZLQJIRUPXODYV

. W Wi
min max W—B asj ; —— aw VXFK WKDW
j W

w, 0 IRUjDOO

7UDQVIRUPLQJ ) JHXOWYV LQ

min VXFK WKDW

Wg .
B ay IRUjDOO
Wj Bj ]
W aw IRUjDOO
Wwy
X
Wi = 1

wj 0 IRUJDOO

KHQ )RUPXQAOD/) VROYHG WKH RSW,LWBD:O WHLDRWWUH DFTXLUHG 7KLV LV W
RXWFRPH RI VWHS ZKLFK XWLOLVHV D QRQ OLQHDU RSWLPLVDWLRQ SUF
FULWHWIRQL E VXSSRUWYV WKH H[HFXWLRQ RI WKHILYH VWHSV ZLWK DQ



1IXLSHW

OLQHDU PRGHWRIDFLOLWDWH WKHIFDIO DX GDWLRQMYLGHYV WKH OLQHDU F
RPo:0

6WHS OLQKWRSWLPDQWZMWLIKW,VIRUWKHFULWHULD FDQEHFDOFXODWHG
IRUPXODV

minmaxfiwg  agj Wjj;jwj aw Wwjg VXFK WKDW
: X
WJ':].
j
w;, 0 IRUjDOO

7UDQVIRUPLQJ )RQFPAROMOLQHDU SURJUDPPLQJ SUREOHP

mn - VXFK WKDW
jwg agjwjj - IRUDOO
jw, aJ-WXij L IRUjDOO

Wj=1
w, 0 IRUjDOO

'KHQ )RUPXQL VROYHG WKH RSM:MBD:Q &HLD®WUH DFTXLUHG 7KH ([FHC
VROYHUDXWRPDWLFDOO\FDOFXODWHY WKHRSWLPDO ZHLJKWV DIWHU VW
7KH VROYHU VXSSRUWV HYDOXDWLQJWKUHH WR QLQH FULWHULD PRUH W
LVUHFRPPHQGHG $GGLWLRQDOO\ WKHVROYHUFDOFXODWHVY WKH LQSX
WKH FRQVLVWHQF\ OHYHO RI WKH LQSXW SURYLGHG E\ WKH H[SHUW 7KL\
FRQVLVWHQF\RISDLUZLVH FRPSDULVRQV HQVXULQJUHOLDEOHUHVXOW
WKH FRQVLVWHQF\ RI D FRPSDULVRQ LQ QRQ OLQHDU PRGHOV RQO\ WKF
OLQHDU PRGHO XVHG IRU WKLV UHVHDUFK 7KHLQSXW EDVHIGDERIQVLVWH
%UXQHOOL 5H]BHL

CR' =max CR] ZKHUH
8 J

< jag aw  asw j
CRI — agw asw  asw

] 0 agw =1

agw > 1

7TDEOHVKRZV WKH WKUHVKROGYV IRUWKH LQSXW EDVHG FRQVLVWHQF\ PH
GHSHQGV RQ WKH QXPEHU RI FULWHULD HYDOXDWHG DQG WKH VFDOH HYCL
VLVWHQF\OHYHO LV FRQVLGHUHG DFFHSWDEOH LI WKH LQSXW EDVHG FR
XVLQJ)RUPXIODORZHU WKDQ WKH WKUHVKROGJIRXWQIBOLQ WKH WDEOH

7TDEOH 7TKUHVKROGV IRU WKH GLITHUHQW FRPELQDWLRQV RILQSXW EDVHG FRQ

6EDO HV &ULWHULD




1IXLSHW

$SSHQBEYRYLGHY D GHWDLOHG ORRN DW WKH ([FHO VROYHU ZKLFK UHTX
H[SHUW VHWRIFULWHULD WKHEHVWDQG ZRUVW FULWHULD WKH SUHIHL
WKH SUHIHUHQFH RI WKH RWKHU FULWHULD RYHU WKH ZRUVW 7KH ([FHO
WKHLQSXW EDVHG FRQVLWHRPVUWW IDREE SFDNLQJ

KHQ PXOWLSOH H[SHUWV DUH XVHG WR GHWHUPLQH WKH ZHLJKWV WKH J
HPSOR\HG WR FRQVROLGDWH WKH LQSXW 7KHJHRPHWULF PHDQ LV SDUYV
RSLQLRQV DV LWPLQLPLVHV WKHLQIOXHQFH RI H{IWUHPH YDOXHV DQG LV
DVHULHV RI YDOXHV WKDW DARUBOZD\VKHKOMREHWHGF PHDQ FDQ EH FDO
XVLQJ)RUPXZKHWHIHSUHVHQWY WKHLQGLYLGXDO RSW%PDI® BHILDIKKVY FDO
HISHUW DQ® KH WRWDO QXPEHU RI H[SHUWYV

*HRPHWU L BB Wir Wiz = Win

"KHQWKHJHRPHWULFPHDQLVFDOFXODWHG WKHZHLIJKWV PXVWEHOQRUP
RQH 7KLVQRUPDOLVDWLRQHQVXUHV WKDW WKHFRPELQHG ZHLIJKWV DSS
RIHDFK FULWHULRQ DV DJUHHG XSRQ E\ WKH H[SHUWV 1RUPDOLVHG ZHL
YJRUPXODZKHWM UHSUHVHQWY WKH JHRPHWULF PHDQ RI WKH LQGLYLGXD(
FULWHULRQ

GM
lRUPDOLVH@/i'\Z)HLEJ—h(V!WWG—M

=1 Y

8VLQJ BMKHSOH $GGLWLYG6S$:HPHWHLRG WKHDJJUHIJDWHG FULWHULD VFRUH
IRUHDFK SDDJRHQUHSRRVW KLY PHWKRG SURYLGHVY D PHDVXUH RIHDFK SDUW
PDQFHEDVHG RQWKHFULWHUIFDOFROBW HR WRKHODS RJI HDIVAMH EUWAVRIIBIL D | F
SDUW @ZHKWHWMHUHSUHVHQWY WKH QRUPDO L \$H GVZWKHKDWR LB Q H\@ /FIRRI R ST
j IRUFULWBQGRQWKH WRWDO QXPEHU RI FULWHULD

X0
$JIUHIDWHG M RUW' s;)
i=1

7TKHVHIJHQHULFIRUPVRIWKHIRUPXODVZLOOEHDSSOLHG GXULQJWKHDS
WKH DSSOLFDWLROWWKHEKDORBRWPRPXODY ZLOO EH VSHFLILHG DFFRUGLQJ WR
ZLOOLQJQHVV FULWHULD LGHOQWIIDURR IRUWKHFRQWH[W RI

INTIVX MRXIVZMI[W
7KH TXDOLWDWLYH GDW DD ZH DOLEHHBR A0 MAWHG WKURXJK ERWK VHPL VWU
WXUHG LQWHUYLHZV ZLWK UHOH Y'B6 \WIH) FHUWS/S OTKHGE W R\WWKRHR SHUD WL |
&DUJR 6HPL VWUXFWXUHG LQWHUYLHZYV DOORZ IRU D IOH[LEOH GLDORJ
VSHFLILF WRSLFVLQ GHSWK ZKLOHDOORZLQJH[SHUWV WRLQWURGXFH D
S R U WIDEDW V/ ,Q FRQWUDVW IXOO\VWUXFWXUHGLQWHUYLHZVLQYROYH
SUREHV DQG UHVSRQVHV HQRIVILQJ FROYHVWHQ F\

7TKHLQWHUYLHZV ZLOO VHUYH IRXU SULPDU\ SXUSRVHV

5HYLHZLQJDQG VHOHFWLQJ WKH VXVWDLQDELOLW\FULWHULD
7TKHILUVW VHW RI VHPL VWUXFWXUHG H[SHUW LQWHUYLHZV ZLOO IRF.
FULWHULD EDVHG RQ FDSDELOLWLHV DQG ZLOOLQJQHVYV WKDW KDYH I
WKHFULWHULD ZLOO EH YDOLGDWHG E\WKH H[SHUWYV DQG VXEVHTXH
DWLRQVY RIDUJR ZLOO EH FKRVHQ

6FRULQJRIWKHSDUWQHUYV

7KH VHFRQG VHW RI VHPL VWUXFWXUHG LOQWHUYLHZV ZLOO JDWKHU H
QHUV 7KHUHOHYDQW SDUWQHUVZLOOEHDVVHVVHGEDVHGRQ WKHYV
ZLOO XVH WKHLU NQRZOHGJH DQG H[SHULHQFH WR VFRUH WKH SDUWQ
IOHFWV HDFK SDUWQHUYV FDSDELOLWLHV DQG ZLOOLQJQHVV WR HQJIL



6IWIEVGL *PS[ (MEKVEQ

ODNLQJ WKHWUDGH RITEHWZHHQ WKH FKRVHQ FULWHULD

7KH WKLUG VHW RI LQWHUYLHZV ZLOO EHIXOO\ VWUXFWXUHG 7KLV LV
%:0LQ WKH ([FHO VROYHU LV VWDQGDUGLVHG UHTXLULQJ WKH VDPH
HI[SHUWV IURP WKH ILUVW VHW RI LQWHUYLHZV ZLOO FRPSDUH WKH VH
WHULD WR HQKDQFH VXVWDLQMELDUWR LYVWEHFRYWEBDEGLYVHG PHW|
IRUD V\VWHPDWLF HYDOXDWLRQ RI WKH FULWHULD HQVXULQJFRQVL
ZHLIKWV RI WKH FULWHULD

9DOLGDWLRQ RI WKH UHVXOWYV

7TKHIRXUWK LQWHUYLHZ LV IXOO\ VWUXFWXUHG 9DOLGDWLRQ ZLOO E
QHUVDUHFRUUHFWO\VHJPHQWHG 7KHVDPHH[SHUW ZLOOEHXVHGIU
EHWZHHQ WKH FULWHULD 7KLV HQVXUHV FRQVLVWHQF\LQ WKH YDOL
UDF\RI WKH VHIPHQWDWLRQ UHVXOWYV

*SGYW KVSYT
$V WKH VHFRQG TXDOLWDWLYH UHVHDUFK PHWKRG D IRFXV JURXS ZLOO
VWUDWHJILHV IRUWKH GLIITIHUHQW SDUWQHUV $IRFXV JURXSLQYROYHV J|
DUH H[SHUWV ZLWKLQ WKH UHVHDUFK ILHOG ,Q WKLV FDVH MOKHVH H[SH
&DUJR ZLWK NQRZOHGJH DERXW WKH SDUWQHUV DQG VXVWDLQDEOH VW
ZLWKLQ WKH JURXS WR JHQHUDWH GDWD 7KH IDFLOLWDWRU OHDGV WKH
FRXUDJLQJSDUWLFLSDQWV WR GLVFXVVDQG GHEDWH 7KLVLQWHUDFWLF
FRQVHQVXV DQG GLIITHUHQFHV WKDW PD\ HHYQWDBRQYDWEB SDYWLFLSDQV

6IWIEVGL *PS[ (MEKVEQ

$ VFKHPDWLF RYHUYLHZ RI WKH 540 DWW GRWKHEE WA HHHQUWEBHY DUH SUHYV
5HVHDUFK )ORZ 5)DJUPPLIXURKH UHVHDUFK PHWKRGV DUH VKRZQ LQFOXC
GDWD LVIJRLQJWREHDQDO\VHG



6IWIEVGL *PS[ (MEKVEQ

JLIXUH 5HVHDUFK )ORZ 'LDJUDP



(EXE QEREKIQIRX

(EXE QEREKIQIRX

7TKHUHVHDUFKLQYROYHVWZRGDWD JDWKHULQJPHWKRGVLQYROYLQJKX
JURXS 7KHLQWHUYLHZVY DUHHVVHQWLDO IRUVHOHFWLQJ FULWHULD VF
FULWHULD DQG YDOLGDWLRQ 7KHIRFXV JURXSLVHVVHQWLDO IRUVSHF

$ GDWD PDQDJHPHQW SODQ ZDV GHYHORSHG LQFOXGLQJULVN DQDO\VL\
GDWD LQWHJULW\DQG FRQILGHQWLDOLW\ $ GHWDLOHG ULVNDQDO\VLV Z
FLDWHG ZLWK WKH GDWD JDWKHULQJ SURFHVV 3DUWLFLSDQWVY KDG WR V
XQGHUVWRRG WKH UHVHDUFK DQG W& H$G GIQW RROYDI®E QW OESIS PG YV UHF
PDU\RIWKHLULQWHUYLHZIRUYHULILFDWLRQ HQVXULQJWKHDFFXUDF\F
YLHZV ZHUH DFFXUDWHO\ UHSUHVHQWHG



SLI(IGMWMSR 7YTTSVX

7KLY FKDSWHU ZLOO GHVFU L&EG W HURUDBINE 4/ IWNKRPY RIIUWDIOHV WHSY KDYH WR EH
SUREOHP LGHQWLILFDWLRQ GHVLJQLQJ VROXWLRQ REMHFWLYHV DQG V
'66 TKHVH VWHSV DOLJQ ZLbWKDVMXKXEH ZLOVVEW KUWMHXVVHG ZLWKLQ WKLV FKL

JLUVW &KDSWMBULEHYV DV SHBWWKRMWWKRXOG EH LQF O XGHNGO LEKD/SW K
REMHFWLYBWWKXOG DFKLHYH &RPELQLQJ WKLV ZIQ0R UPDHNER)QV SWKIHS W |
ZKLFK KDVEHHQ GHYHORSHG 7KH FKDSWHU ZLOO EHILQDOLVHG ZLWK D V
LQ &KDSWHU

WWTIGXW SJ XLI (IGMWMSR 7YTTSVX 7]WXIQ

7KLYV FKDSWHUDLPV WR5 GAXKWH XV PRUPH/ T WKHWVEDVLY RI SUREOHP LGHQWLILF
WKH '66

54,
SUREOHP LGHQWLILFDWLRQ
KLFKDVSHFWV VKRXOG EH L'Qt WRSIRKAABONRG WEMWRBHUDWLRQV RI SDUW
WKURMIR "

TR DQVZHYAMWWKVYYVY FKDSWHU LV GLYLGHG LQWR WKUHH GLITHUHQW VHFWLF
EHDVVHVVH&GIWBR PHHW WKH UHTX6G0O APOIQWN BLDFXVVHG '"d&KHQOQKRZ WKH
SURYLGH JXLBDOZRWREH UHVHDUFKHG )LQDOO\ D GHWRULZIWQREHRLOO E
XVHG ZLWKI6Q WKH

-RXIKVEXMSR SJ XLI (IGMWMSR 7YTTSVX 7]WXIQ EWTIGXW
$VGLVFXVVHG LQ &KDSWIKEDW\HYD HW8 DO GHVFULEHVARBSEDPWHU EDVHG
VIVWHPV WKDW EULQJ WRIJHWKHU LQIRUPDWLRQ IURP YDULRXV VRXUFHYV
RILQIRUPDWLRQDQG IDFLOLWDWH WKHHYDOXDWLRQ RIDVVXRPOM/ LRQV X(
VSHFLILERO®&II\ :KLWILHOG DQG %R\WKXPV XS WKDW D '66 H[LVWV RI WKH
WKUHH DVSHFWYV

t$'66 LVGHFLVLRQ IRFXVHG
1$'66LVXVHU LQLWLDWHG DQG FRQWUROOHG

t$'66 FRPELQHV WKH XVH RI PRGHOV DQG DQDO\WLFDO WHFKQLTXHV Z
UHWULHYDO IXQFWLRQV

(DFK FRPSRQHQW LV FUXFLD® MRKDBMHY HORBUWYBHFLYVLRQ PDNLQJDQG H(
DELOLW\ SUDFWLFHV ZLWKLQ SDUWQHU UHODWLRQVKLSYV



WWTIGXW SJI XLI(IGMWMSR 7YTTSVX 7]WXIQ

(IGMWMSR JSGYWIH

7KH66 LV GHFLVLRQ IRFXVHG HPSKDVLVLQJ WKH GHYHORSPHQW RI WDL(
PHQWYV %\VHIJPHQWLQJSDUWQHUV EDVHG RQ VSHFLILF FULWHULD WKH\
VXLWHG IRUHDFK FDWHJR U8 6 AKKRROOWS WD VOKRRUH G VW UDWHJLHV IRU DO
EDVHG RQ WKH VXVWDLQDELOLW\JRDOV WKH FRPSDQ\ZDQWYVY WR DFKLHY|
WKH\ SURYLGH FOHDU JXLGHOLQHVRQ VWHSVY WR EHWDNHQ Q@G SUREDE (
LVGHFLVLRQ IRFXVHG

9WIV MRMXMEXIH ERH GSRXVSPPIH
8VHULQLWLDWLRQDQGFRQWURO DUH'BBSRKM\D\Y W MWRUHKIHS R § 16 DWMRLR\DHR
DOORZLQJGHFLVLRQ PDNHUV WR VSHFLI\DQG SULRULWLVH GLIITHUHQW V
XVHUV WKH H[SHUWV FDQ VHOHFW WKH PRVW UHOHYDQW FULWHULD IUR

7KHLPSRUWDQFH RI HDFK FULWHULRQ DQG WKH VFRULQJRI SDUWQH
7KLV LV FUXFLDO VLQFH WKH VXVWDLQDELOLW\ JRDOV LQLWLDWHG E\ Wi
ZHLIJKW GHWHUPLQDWL®RSUREBIR/XJIK WKH

IWI SIQSHIPWERHEREP]XMGEP XIGLRMUYIW [MXL XVEHMXMSREP HEXE EC
7KH FRUH PRGHO HPSORb6HA ¥ WKL Q WEBIUW RI WKIRBDURBDWKRG 7KLV

PRGHO XVHVDQDO\WLFDOWHFKQLTXHVWRSURFHVVWKHLQSXWGDWD LQ
SDUWQHUV 7KH ([FHO VROYHU FDQ¥ER XSWHGY D@ IDQR FDGHDI TRFRLHQW ZD\ WR
FULWHULD ZHLJKWYV 7KHGDWDDFFHVVLQYROYHVLQIRUPDWLRQDERXW S
OHDGV WR WKH VHIPHQWDWLRQ 7KLV LQWHJUDWLRQ RIDQDO\WLFDO Wt
UHWULHYDO IXQFWLR Q56 HQOXHJHYFWHKIYWOM KK DO\WWH DQG XWLOLVH XVHU ¢

%\ HQVXULQJ WKDW WKHVH DVSHFW¥®6D WKHQMMKR WIRPUPMHSULRY WEKHI D V\V
DSSURDFK WR PDQDJLQJ SDUWQHU UHODWLRQVKLSV LQ WKH FRQWH[W R
FDUJR DLUOLQHV

-RXIKVEXMSR SJ4EVXRIVG6IPEXMSRWLMT 1EREKIQIRX [MXI

TSVX 7]WXIQ

7KH LQWHJ BB WZIRQKRIG VIKVHGHVLIQHG WR HQKDQFH WKH PDQDJHPHQW RI1 \
DWLRQV 7KH JRDO RBEQE®W SKRWKIW WRIJXLGH WKH PDQDJHPHQW RI UHOD\
VHYHUDO SDUWQHUV SDUWLFXODUO\IRFXVLQJRQDFKLHYLQJVXVWDLQE
SDUWQHUV LQYROYHG LQ JOREDO VXSSO\FKDLQV LWLV LPSUDFWLFDO W
SDUWQHU 7R DGGUHVV WKLV FKDOOHQJH VHJPHQWEW KR Y HYRHPGW R\H G
LQJ SDUWQHUV LQWR GLVWLQFW JURXSV EDVHG RQ VXVWDLQDELOLW\ FU
FRPSRQHQWYV RI VWUDWHJILHV IRU GLITHUHQW VHJPHQWY 7KLV DSSURDF
RQ RYHUDUFKLQJVXVWDLQDELOLW\JRDOV

2QFHWKHVHIJPHQW EDVHG VWUDWHIJLHYDUHHVWDEOLVKHG WKH\FDQ E|
HJ\ WR PDQDJH SDUWQHUYV DFFRUGLQJO\ 7KH VWUDWHJI\ RI HDFK VHJPH
HQVXUL@rWKDRUWY DUH WDUJHWHG DQG HIIHFWLYH :KLOH WKHVH VWUL
VHIPHQWY WKH\DOORZIRUIXUWKHU FXVWRPLVDWLRQ WR WKH VSHFLILF
VHIPHQW LI QHFHVVDU\

7KLY VHIPHQWDWLRQDQG VWUDWH J\ B50EA IWDIWALAY & HKRILRPXW/IKIR E B RIL WKIL V
LOQWHJUDWLRQ LY FOHDU JXLGDQFH IRU GHFLVLRQ PDNHUV RQ KRZ WR HQ
WKH VSHFLILHG VXVWDLQDELOLW6 HRD/XW HB8BGRE@RWRR Q/AHDERXW PDLQV
LQJUHODWLRQVKLSVY EXWDFWLYHO\ HQKDQFLQJ WKHP WKURXJK GHFLVL
VXSSRUW SDUWQHU PDQDIJHPHQW DQG DOVR WKH HITHFWLYHQHVYV RI HQKI

"RXIKVEXMSRSJ1YPXM 'VMXIVME (IGMWMSR 1EOMRK [MXL
7]WXIQ
7KH LOQOWHJUGBWLRWSRFLILFDOOY% XV LQMWKKBWHKN DQ LPSRUWDQW FRPSRC
GHVLIQHG WR HQKDQFH WEHOHIRHFWX S BERUHWY MMKH DVVHVVPHQW DQG VHJF
SDUWQHUV E\DOORZLQJIRUHYDOXDWLRQDQG FRPSDULVRQ EDVHG RQ Fk
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TKHILUVW VWOW&' 8 ISQ RKHHV YV ZL'WKLQ YWRKCHYHY VHOHFWLQJDSSURSULDWH V X\
IRUWKHJLYHQ VLWXDWLRQ 7KRVHFULWHULD FDQ EH FKRVHQ IURP WKH
WKHWKHRUHWLFDO EDFN JURXEHW&KDFSM M/UWH WD D WPHERRWHWHY WKH VFR
RI SDUWQHUY EDVHG RQ WKHVH FULWHULD 7KLV VFRULQJ GHWHUPLQHYV
VSHFLILHG VXVWDLQDELOLW\JRDOVDQG WR ZKDW H{WHQW WKH\ PHHW W|

7TR UHYHDO WKH WUDGH RII EHWZEtHQ AN O E HI EMIHSHWY FVW MWKHUHL B HU WV X (
GHUVWDQG WKHUHODWLYHLPSRUWDQFH RI HDFK FULWHULRQ LQ WKH FR(
WKHJLYHQ VLWXDWLRQ &RPELQLQJWKHVFRUHV RI WKHSDUWQHUV IURP
ZLWK WKH ZHLJKWV Rl WKH FULWHULD HDFK SDUWQHU LV JLYHQ D SRVLW
DOLIJQPHQW ZLWK WKH GHVLUHG VXVWDLQDELOLW\ SHUIRUPDQFH 7KLV YV
VHIPHOQWHG Z'I6WKAQIWKBRWDWLRQ LY EDVHG RQKRZZHOO SDUWQHUYV VFR
FULWHULD JURXSLQJWKHPLQD ZD\WKDW UHIOHFWV WKHLU FDSDELOLWIL

JRU WORHMO FRPSRQHQW6ERI WKH LQSXW ZLOO EH D OLVW RI VXVWDLQDELOLW
SDUWQHUV WR EHHYDOXDWHG $QRWKHULQSXW LV WKHVSHFLILFVXVWD
WKH RUJDQLVDWLRQ GLUHFWO\LQIOXHQFH WKH FRRROFBSHURFHV VWM W.IKOH %
GDWD WR VHIPHQW WKH SDUWQHUV ZLWKLQ WKH FDSDELOLWLHV DQG ZLC
VWUDWHILHV IRUWKH GLITHUHQW VHIPHQWY 5HJDUGOHVV RI WKH QXPEF}
RUWKHQXPEHU RI SDUWQHWMWBEHHFROXDWWHEQWO\N DSSOLHG 7KLV IO
WKDW6eWKHPDLQVY HIITHFWLYH DFURVYVY YDULRXV FRQWH[WV DQG VFDOHV

SENIGXMZIW SJ XLI (IGMWMSR 7YTTSVX 7]WXIQ

7KLY FKDSWHU DLPV WR LGHQWLI'6% KK REMG BWK LY HYHV KKWWMLIKWHSDUW R
VROXWLRQ REMHFWLYHV DQG ZLOO IRFXV RQ WKHREMHFWLYHY WKH RXW !¢

54 ,,
'"HVLIQLQJ VROXWLRQ REMHFWLYHYV
"KLFK REMHFWLYH86/BRKIOHGYW KIS OXRBGM KH RSHUDWLRQV RI SDUWQH

7R DQVZHY4WWHKH FKDSWHU LV GLYLGHG LQWR WZR VHFWLRQV )LUVW D
RXWSXW&RE VWWKIFRQGO\ WKHLQLWLDO FRPSRQHQWV RIVWUDWHJILHYV SHU V
DUHQRW IRFXVHG RQ VSHFLILF SDUWQHUYV

SYXTYX SENIGXMZIW
7KLY VHFWLRQ GHOLQHDWH V6W K\HSRIEENM H-AFW OYOH VRRADWK B J RQ WKH VXVWDL
IRUHDFK VHIPHQW ZKLFK L W% KHRXWSXDWRIJWIKRHJ D VHIPHQW RI WKH FD!
ZLOOLQIJQHVV PDWUL[FDQ EHXVHG IRUWKHSDUWQHUV FDWHJRULVHG LQ
DUHGHVLIQHG WR DFKLHYH VSHFLILF REMHFWLYHV DOLJQLQJ ZLWK VXVW

%DVHG RQWKH SULQFLSODGHVLELYV PRWVYWWMBLIEJDEOH VWUDWHJILHY VKRXOGDG
ZRUNTVY REMHFWLYHV RI WKH &YV FOHDU SXUSRVH FKDQJHV FROODERL
FDWLRQ 7KHVHHOHPHQWY VHUYHDV JXLGHOLQHV IRUIRUPXODWLQJ VXV

&OHDU SXUSRVH

7TKHVWUDWHJILHYV GHYG&OWRKSRICOIG RPWKB FOHDU SXUSRVH DOLJQLQJ ZI
VXVWDLQDEOH FRPSHWHQFLHY FXOWXUH YDOXHV FKDOOHQJHV DQ
VHQVXVWDLQDELOLW\JRBOOWKRISXGVWHOHRWR@EHMXSSRUW WKHVHHC
HDFK VWUDWHI\LVWDLORUHG WR HQKDQFH WKH FRPSDQ\TV VXVWDLQ

&KDQJHV

6XVWDLQDEOH VWUDWHJLHY VKRXOG IDFLOLWDWH VLIJQLILFDQW FKD ¢
VLRQV WR VXSSRUW VXVWDLQDELOLW\ DPELWLRQV 7KHVH FKDQJHV
QHUYV RSHUDWLRQV HQVXULQJWKHVXVWDLQDEOH WUDQVIRUPDWLR

&ROODERUDWLYHFR FUHDWLRQ

$ NH\REMHFWLYHRIWKHVWUDWHIJLHVY VKRXOG EHWRIRVWHU FROODE
VWDNHKROGHUV LQ WKHLQQRYDWLRQ SURFHVYV 7KHUHIRUH WKH VW
WKH SDUWQHUV VKRXOG GR EXW PRVWO\RQ FROODERUDWLRQ WR DFK
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