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/LVW RI WDEOHYV
ILVW RI ILIXUHV
([HFXWLYH 6XPPDU\
QWURGXFWLRQ
2YHUYLHZ RI *KDQD V KHDOWKFDUH VHFWRU
%DVLF 6WUXFWXUH Rl *KDQDJV +HDOWKFDUH 6HFWRU
+HDOWKFDUH VXSSO\ FKDLQV LQ *KDQD
$FFHVV WR PHGLFLQHV LQ *KDQD DQG FRQWULEXWLRQV R
5DWLRQDO 6HOHFWLRQ DQG 8VH RI OHGLFLQHYV
3URFXUHPHQW
BULFLQJ DQG 5HLPEXUVHPHQW 5HJLPH
3ULFLQJ 3ROLFLHY DQG 6WUDWHJILHYV
1IDWLRQDO +HDOWK ,QVXUDQFH 6FKHPH
6XVWDLQDEOH +HDOWK )LQDQFLQJ
+HDOWKFDUH ([SHQGLWXUH
5HOLDEOH +HDOWK DQG 6XSSO\ 6\VWHPV
,QYHQWRU\ ODQDJHPHQW
,QYHQWRU\ DQG ,QIRUPDWLRQ 6\WVWHPV
*KDQD ,QWHJUDWHG /RIJLVWLFV ODQDJHPHQW ,QIRUPDWIL
3KDUPDFHXWLFDO 'LVWULEXWLRQ
JQQRYDWLRQ LQ 'UXJ 'LVWULEXWLRQ
7KH 1DWLRQDO (OHFWURQLF 3KDUPDF\ 30DWIRUP 1H3:
5ROH Rl WKH 3ULYDWH 3KDUPDFHXWLFDO 6HFWRU LQ $FK
3KDUPDFHXWLFDO 7UDGH
*RYHUQPHQW 6XSSRUW RI WKH /RFDO 3KDUPDFHXWLFDO
&RQFOXVLRQ
5HFRPPHQGDWLRQV
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7TDEOH SUHVFULELQJ LQGLFDWRUV IRU UDWLRQDO XVH RI PH
7TDEOH $YHUDJH OHDG WLPHV IRU RUGHUV LQ SXEOLF KRVSL
7TDEOH SHUIRUPDQFH RI SURFXUHPHQW VA\VWHPV IRU PHGLFL

KRVSLWDOV LQ
7TDEOH SHUIRUPDQFH RI SURFXUHPHQW V\VWHP RQ VXSSO\ R
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JLIXUH 7KH ILYH PDLQ HOHPHQWYV RI WKH 3DWLHQW $FFHV\
&RQFHSWXDO )UDPHZRUN IRU 0ODSSLQJ $FFHVV WR +HDOWK&L
JLIXUH *KDQDYYVY KHDOWKFDUH VHFWRU PDS

J)LIXUH *KDQDYV KHDOWKFDUH VXSSO\ FKDLQ PDS

J)LIXUH '+2 IJUDPHZRUN IRU PHGLFLQH DFFHVV

J)LIXUH ,QGLFDWRUV IRU UDWLRQDO XVH RI PHGLFLQHV LQ
OHGLFLQHV /LVW 67* 6WDQGDUG 7UHDWPHQW *XLGHOLQHYV
J)LIXUH $YDLODELOLW\ RI PHGLFLQHVY DW KRVSLWDOV

J)LIXUH (VWLPDWHG SURSRUWLRQV RI DGG RQV RI ILQDO SEC
WKH SULYDWH UHWDLO SKDUPDF\ VHFWRU

J)LIXUH B3ULFH FRPSDULVRQV RI LQQRYDWRU DQG JHQHULF
PHGLFLQH $PORGLSLQH

JLIXUH +HDOWK LQVXUDQFH FRYHUDJH

J)LIXUH +HDOWKFDUH H[SHQGLWXUH LQ *KDQD

YLIXUH 'RPHVWLF KHDOWKFDUH H[SHQGLWXUH FRPSRQHQV
YLIXUH +HDOWKFDUH H[SHQGLWXUH DFFRUGLQJ WR GLVHD
JLIXUH (IILFLHQF\ Rl LQYHQWRU\ PDQDJHPHQW

JLIXUH +HDOWKFDUH LQQRYDWRUV LQ *KDQD
J)LIXUH 3KDUPDFHXWLEDO LPSRUWYV DQG H[SRUWYV
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7TKLVHS PWWHVWHKSRWHRWKDQDWYNDOWKRKESSBEKDRDWR QV XUH
DYDLODEGATWDARFHVVLEUAGUWDE Q@SHUR S UL RWHYHWQW LD O
PHGLFLQHYV

7KHLQGVIQW KUK SRUWBD VHRE XDOLWRWX BB W LFAURW VHEHEW LR QD O
GDWRGHWURNSBMOWKHDUV + 7KHJHS R G WOQNWLKRD L Q

F KD O O HD@BXAW O\LRMMR RSU D F W.IGAKHDWQ DXIVD O W X RBQRHK D L, @Y

FRQW U MWER WER\GR IN Q R Z GHHR@®Y KKH D OW X KB SFEK\D L QK D QDQ G

LWSH U IR UP D QVKUHD W L RH)IMOLRQE VHRIPHGLFLDHR UG 5B DRH V

VX VWD L QEFDOHFD Q@ H O LIV LKOH D ODMKY/ X SSOVW WHWWEHOLY HU
PHGLFLQHV WR XVHUV

L QHQHWBMDNHKRRRBXEEXRM QKD Q BIHFH QW U D QY KBRVPLREH |
VXSSOKDLIMGPLQLYWWUKENFKHYXDYD\QD Y HUDRIMGLFLQH
DYDLO RILERXW L QVKIHXE OHFWRIERPPHQGDOYEQW&HILFLHQW
X W L O LR BEVID MIRBGES D WYIR RVOKMURH Q K D QEEXIRSDUH V R X D © U D LOM. Q J
ZHO®OLQW H UEFR.RMD WDV W HEB M FH QW U DROG HIF\W VPERXL. Q QV K H

S X E GBLUR F X UMP N @ MR HRY KK Q Q H F H VL\QDAUN U | FDWHBQE G FU H D V H
DFFRXQW DIEQPOH@W L YR | DMKL-RQHR I WKH SURFXUHPM Q/\W P
LPSOHPHQRVB WILRWPU DWHQ GH L FR Q WWRDDWHEI X O BW HFL Q J
HQDFWRIBQWIULFWQDQVS DOHPF\D QVRIRQL YIOMDHR KX UD Q F H
VFKHPWRH O LHYTHUW WKHEIDBW W F RPHHMVE H L FL A Q VEDAK®D OWKFD UH
FRV\W@W KD U P R Q L ROSAKLERIORS U L YHOMDHD W ¥ K B §F&K\D L\QR'O L J Q
UHVRXUFHV ZLWK WKH QDWLRQDO KHDOWK VWUDWHJ\

TKHVHWUDWMHUBH VWLGMKW UD QWL R RREX VWD LXBEWKDLQ
VIVWHPRQKD QKB QDINXHWR ZDFE& L HXIQQY HUNDOW WKJUWREK J K
LQFUHDVHG PHGLFLQH DFFHVV

L QHTXQBVAFH\DQB H G L F IK@MAH HXQQ G H U V PRRIGIREIW K3W R E O WRK\D W
QHH@®\RHD G GUHHVBRP S U RKHHD ®WW F RIPGIRV/D Q DK HH I I L FL R @A H
KHDOWKFDUH VXSSO\ FKDLQV LQ WKH FRXQWU\ LV FULWLFD
WKBWWL IDQWE OMP FFHWKHLIRWGLFLIQM\KEHVLINBQWLWLHYV
ZKHQHYHU UHTXLUHG
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LWKWREHURDEHDGIWRYV\VWEP IHEFWHDI® WKRBBFEKD HQ VX UHV

W K DYWD CALMG L F IDQHBMH G L FIXS S MUY D L OIDE O SIU R STUXD@MWL W L H V

ZKHQGZKHUMK\UBHHGRKBHRUOGID O2WKDQL]D WX RWHYQDEOH

'HYHORSPRRWDUJHWRFXVRIGD FKLHXIQQY HKNDG®R KHUB\VH
7KLWR Y H UDQ A O XOG-HF W W\R X D OH. WA H QRAHLCD0ON K A Y HFQHE

DFFHWWDIHIHFWIXBORQY® | IR U GB¥EDHQPMICOLE IDIGHBD FFLQH V

IRU DOO :+2

'"HV S LR\DHV RUBWIP D GHQ P RY LQFFHWWR HD O W K@DK$D \GM F D G H

*KD QBEQ RR\H HWKIH. OO HQBY. MNP RS PRIMAMW QG *KDQILOOHQQLXP
'HYHORSPRIDOW  +HD ODWBFFHMDFRPSMHIBXOWL GLPHQVLRQ
FRQFHABWKERPRM VH GHAVQL®LRG UBWNUBFOEVRNQHTXLWDEOH
D F F HIVQ/F OIX@FAHU H I\L VLB X H G VQ VW HPK.IFO O HQUHHWYGAB LY H U\
DQ®RFLHVKDO O WQFB\E RWUIVQ BQHP SO R \ALAMIW J DV VWHP L F
FKDOOHQIHYYE RB L BHREDF FHWR H G L F IDBH\H DWR/Q R IW KMR S
FKDOOHQJHYV

(ITHFWBLXYSS@KDIDQ QDJIJHP QW V\VW HPWHQ VW U X P@FWDHY L QJ
KHDOW KOFFHWN QKD QDB XFK\VWHRYV XKWV HQRH.®IOF D VDLIURIQ V
DY D L OLOW R JKXD Q VQ WX D O W KUH. JXKOWDEF G & L PIHQ B W KUHL J K W
SULRIZHYHERO V\VW HPN RHW KIE L WRRUHFBVRIF XYWWHD QVSRUW
DQG VWRUH WKHVH PHGLFDWLRQV

, W H U H IRFUAFR POINF H V VROW KK-H D O WK H B WWRQ G H U \D/QIBHIT HOR S
HITLFIMX®SPOKRDIP@ QDJHPWYW HPKHVWHVWHRPQVXHWOG WR HQG
GLVW U [REXMELRED B G XZEWWKIHR DRIH Q V X XIQALQ W H DY O3 W REL O L W\
HVVH@WMIGLG LRBINVWL I8 R MKAV W HDRMIVSHF LD SRUMORZIN G RU
PLGGOH LQFRPH /0,&V FRXQWULHYV

7KLVHSRVVHVNHDOWRFBHMYKD QPRQV L GWHKIHRW LEHRFWM V V
3DUWQHBY&IESRQFHS\WRP E Z RRIND S S LEFF H WARH D GD KIDHQ G

W KFR Q W U L RXWAKLSRSEK D LB URPRWEBH VY H3 $ & 71 UPDH Z R UNV
VKRZQ LQ )LIJXUH UHFRJQL]HV ILYH PDLQ HOHPHQWYV RI K|
DGHTXDFRFHVVLEL®WEDPQMMSSURS ULDVKHYHT WP HRQUWY
GLVFXVVHG LQ UHODWLRQ WR D VHOHFWHG PDMRU GRPDLQ
ERWK SXEOLF DQG SULYDWH KHDOWK VHFWRU VXSSO\ FKDL



\\ /—J/

-

Ava; bi_lity_ _‘ [@)%(T
' “./— |~

4
Appropriateness = Adequacy
// N

I8
! N _

HEALTHCARE

' Ao Ny, =
| Affordability ‘ Accessibility

JUXWH 7K DO LED Lo DAL 2 DA EELA AL 2 DT g2 ¢ o TSR T
) DPHZRW IRU 0 DSSIQ) $FFHW R +HDAK &DUH $COSWG IWRP \WH 3 DWHQWN $ FFHW

3 DUGHUKIS

29(59,(: 2)*+$1$%

+($/7+&$5( 6(&725

,ORUGWMRQGHUWRHICHFWXSEFXDPQQDJHPHIUQL GG URYLGLQJ
EHWDAHFYWRHDOWKGRODGIDUW. PSR UWRQGH U WWKBD B U YOLQIG

VW U X RWKKBHX Q W K HIVO WK A BWIR D Q DK MD O WY A B WHRQ R IW K H
PRUH DGYDQFHG VHFWRUV LQ :HVW $IULFD \HW LW LV VWL

7KHWWHFWRDSSDHMQGHUI X QG DGH TKIDDVHW B B RUKHY V LIR@® O V
LQV X I LIFQ IFUGRMAXANHH W K\HH D UW KR Y HUQ RB@WWBRGXKYHUDO

L QLW L BWRLLYGHHH D O W KOFFBFM MQ R W D\E R M X E V L G L PHAGL R{QHIDAD W K
 QVXUD®FKHP 1+,6 +RZHYHKDQIFRQWLWRIVORQIRUHLJIQ

VW DN H K RFOWIHIWR X 8 H RWWKKHH D GW R LV VUV HB R Z \B K L YINQIY
FRQVWUDLQWYV Rl WKH KHDOWK VHFWRU DUH GHWDLOHG LQ



Box 1: Assessing Ghana's health sector

B Local manufacturing sector benefits from
government support.

B Domestic drugmakers are moving toward
achieving WHO qualification and GMP
certification, supported by the
government's policies.

B The National Health Insurance Scheme
provides basic care to the majority of

Constraints

Low incomes and limited out-of-pocket
spending power.

Generic drug competition from more
established manufacturing bases - like
India - pose threats to domestic
manufacturing.

Highly dependent on pharmaceutical
imports.

citizens.

Counterfeit drugs, mainly from abroad,
threaten to undermine sales from
genuine pharmaceuticals.

W Ghana's evolving demographic and
epidemiological profile provides
opportunities for pharmaceutical
companies, particularly those producing
non-communicable disease treatments.

YOME 6 WKRMUH Rl * KDQDYYV + HDAKIFDUH 6 HRRU

$ VWV KW RFSIW KKIL H UDUG KD R K H D O W K P\DW HWV KA. Q L VRIHHD O W K
02+ DQAWDJIHQFLHWVHAROOHFWHWMWDQGDQGRSHUDWLRQDO
SURFHG XBIDMON KHHFWRRUGLRQ® B ORBBIWRX UKHHVK D Q D
+HDCGBWKYLFHG6 LADVXEVLGUIWKIR+ DSXE ®HD YWKYGR@LYHU\
DIHQBERYHUBGHWKH 6 &R XQBIQW VW D E OXY® WE+K D Q PHD O WK
FHUYDEEHDERIRVSLWDMDV7KH HVSRQ\RIHEAMBUR YRGB

PD QD KHi D @W K Y DR WUHH J L R@IDVOMUQ & WE G L \OW Y HREWU R ORH V
WKIR2+ DQG+6 VRPHW IRPYHW OD SV K ROKIHKS LW RHUH® SOHPHQW
SROLFLHV FUHDWHG E\ WKH 02+

7HDFKKQY S LIDUIBN R/ W D E OALQVEBBN DD XWR XRPRHQFLH YV

X QG MUWKGHL QL VRVAH D OTKKH/SURYDGN DQFE GQKRAD VWK Y LVER V
VXSSRUBNVSURY IKGHHD&WK Y LFHVDNX QG H U J U MESRVM JUDGXDWH
W U D LIGVQUW X RAWRIQND OW B BERUHHY VGO Y IJD LK HD @WK HD U FK
WRZDWIGHP SUR Y HR HQWD Q@K K FR X Q WIVEK KW H D F KKR@ B L MVID\O
DXWRQRP\ ZLWK LWV RZQ ERDUG RI GLUHFWRUV

+HDOWK VHUYLFHV DUH SURYLGHG E\ WKH SXEOLF VHFWRU



&K U L VAHIDBRV K R FL RWK B QDQ & KiHX VOSRP D G LOVDY H P HDQVG
W KSHU L Y\DRFHAT R LS X E & HFFWB R R Y LDEGEHRVX W R ID GK®i D W K Y LDFQHG/
WKH PLVVLRQ VHFWRU DERXW

(PEHGGHOGN MKBEHD OWKHBWMWP RUHRPS MWHEPLQLYVWWD WHREWNUH
8 QHTXWHV R XGIFHW U LEDWRNKEH F WKRIW I KWHO@PWDQJHP HRQW
YDULRHNRW KWHVWHMHVXQAQWRFFBHGLFDRHHVKHRPSOHRU W\

W KFK U U KW O W K MDUXHFWI)GHS L FEMHIGI XUHSURY LBGDW HUD JH
PHGLFLQBLO RIDLEERXW LQVKSIXEOHFWRG L QVKSUL Y\DNWFRV R U
S$OWKRWEKKHGLFISQH FIHQV KB D WBMHRI W KM VDI RU G DSHA N DWH
SKDUPDB UMV XDW KIM US/R\L RNWD OROS HR S\OHH N KQ D ©BDVKHK H V H
SKDUPDFLHY DUH ORFDWHG LQ WKH FRPPXQLWLHY DQG KHC

7KH RP SO H MW\KHHH D O W K IVDUUKHE WX WSRHHWS H WR\Y WK HIVQV K H

IR UPIOKD YW RWRBEMV UHTXH®MS S URSWH DRMUR BLYB HDQQ J

L QF R UXUWVHERBD W L HIDHAD\GL RR RAUH D BWW FRBEW L BQW K XGW LY HQ

W R/ KIHQ | R UWPHDVOR P H G L FSHIGHG OIIRBWA G L F LIQHHLMV K W H DL XEXF K
DVFRX QW H UDHLGVQ RS S URYKIGP SR U W DKLM QWKRIRIS R X Q&KW
SURE®HPHGLFDGRHVYQPH GLFDGHRHGRHYRRQ R UGRQ
DYDLODELOLW)\ DQG DIIRUGDELOLW\ EXW DOVR TXDOLW\ RI

+HQFW KV MW X MW ER @ V LKW D W WHN MW U H Q J VDKSHSQLRDIW K 1D WH
QRRYP OGHVLJ@H® KLQ EXH O G DRIRNW KH VW HPHK HIVEL QD QFLQJ
KHD @WK YGHRB L EXIVO BRI RRPAWHKHH | L F L R QVAKLHQ W H UFRR QRXBW K L Q
WKM\VIV S QH I ILF VKGBRKDLERIFRQVHTXH@FKLHWKHHTXLUHG
LQWHUFRQQHFWHGQHVV
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*KDQDKWD OWWRBERKDLBIHL@FKLHWKIRXQWRIRIXQLYHUVDO
KHDOW KRBIUH F IKHH@W® W K RS SFK D H@ V X WHBY D L Q/MRETOD O L W\
PHGLVROS ®IQBHG L F LQWY L JTFOWD Q WG M IHYWMR KU JKOVD HAY

W KUHJ KWL P/ N BIQGK®I D O W K B3 IIRK D L OK/D Q DIX/S SKKDLEFRP SOH |
ZLWK VHYHUDO VWRUDJH DQG GLVWULEXWLRQ OD\HUYV

7KH/ XS SRKDL® WK UH K \W WHAB G M SR IW KFHH Q W U D COGHD YBILERY GHED
WZRVXE QDW LR QHD@WQBME B YWHOFRHP SR \RHIR Y HUQWHPDQDJHG
KHD G W W HDWQ\S U L YKORDHOIVER L WILHW H K HFKDERP S WIDDQHH W ZR U N

RI SXEOLF DQG SULYDWH DFWRUV DQG GHYHORSPHQW SDUW:(

) UXWH  * KDCDW KHDAKIFDUH VXSSO FKDIQP DS



3XEONHFWRXSSGEKDLQHVSRQVLPUMRWUBREMFHQWUDQG]HG
GLVWLQJIKVXSHI® RW KR-D LIOH Q W U DZD O H K R B @\HWD S LRAVD IOH
FRXQWKMVIHWWXVEUY M HDWRYSLIW@® WHJLRDDOFDWRUH V
+RZHYH@ HF NODWWKHVIBRZHU OBFHOR QM MB YD 8H G L FDVOLR Q
IORGLWHIFURBULY G UHW ULEXWRO MV BURGXIFORE L U H FIR®\

UHJ L RRQ-DGOL FVDACR WHRVH U Y GHHD L BIRW QBYMVR U H D F KE@QLIH D KV\O H
SURGXFWV IURP WHUWLDU\ KRVSLWDOV IORZ GLUHFWO\ WR

6HY HGDYH O R SPIHIDMR B VR S SRYSFXDY QY WHRYD ULKXWHDVH
SURJURPW O XWBK®R EXQ 6 Q & K& L WD WHVQ FRUQWHUQDWLRQE
'"HYHORSP3B3W +HDOPRPPRGLWQBHEGSDUWOBWHSURFXUHG
GLUHFWO\ E\ WKH DJHQF\ RU RQ LWV EHKDOI

$GGLWLRKHROSFKRDKQW ZL GBIHW ZRISN L Y IRWHS UDREIW WU N

GLVW U IDEX@KROWHVDIOBURFRQB L VW KIHEXGWHKP R G LRVUHW DL O
SKDUPDPIHYULYDQGE 8XE KLHD QWKL O l7\W HBIR FRQ X IDFWXULQJ
L QG X \PD U QABKS U L Y\DMFRKB \E H F R PI. Q W HSIQ D\BGK D Q DAWS S O\
FKDEQSURY LBH Gl F DWR &/® F W RKIJNWDHI Bl O RV K ISKKID®@ D FH X W L FD O
FRPSDQZKMVBDKUMD GHSRIPXOWL QB WD B P DPOHRPISFOOQN. K&WL Y H
DFFHVV WR LQQRYDWLYH PHGLFLQHV ZLWKLQ WKH PDUNHW

$OW K BXEB® HF \8 B B F X U H RPHHGW DENW &HH Q WP HIB Q ¥ VR LRH\G

UH JL RRMD®L ADOR DMWY H U Y GFHHO L SHRW\Q MDW L O DW ISHIU P L WAR H G
SXUFKBVR GXER R KSIULY DMWHGRW LVQU R FNRMW W @ K HK\D Y H
OLPLMFHFGIWRHGLFLTKHWO RZIPHGLF U QRW K3HU L Y\DMFW R WR H
SXEWHFWREHHIQQ VWU XP@EQWBRXKMH G L FYR$ISID\F UHDBAH G
LVVXHAFEKVQR DY DL O KRFH G\ V&R URV H U Q PE G ME W HIZ®G V V
SURWUDFWHG SURFXUHPHQW SURFHVVHYV

7KHV L H VGV RPW KSIX EXHBD O W KPOSBRD LG KDQN VWUXFWXUHG
PDLQDORXQEKGLIIHOHYWDGPLQLVWWKMLERQGWRWRUYEHVLJIQ
GRHYR®H F HV VPRIQ 0L HEKFIBDOH P HVQ KD@/I O X MXFBIS D FDW G
SHUIRUPBRDQFKWXSSPKDLEOWKRKIESPKDLURQFW DRG\W UJHO\
GHFHQW UW RGEYHFE QW U DLOXHWMEIHR Q H F WIL Y SIOM PGV RVGIV X U H
RSWLPXP SHUIRUPDQFH RI WKH V\VWHP

7KH/ W U X R VX S SEKRD LQ K D Q DIYE KIHD OWNFDWBR VFULEHG
DERYKDWHYHUWBSOLFDWURBDRR X QW DEUWHF.VPRAL @I G
SHUIRUPD@EBDI\FR QW UW B X WBIX SRIWDORISEKX\D DEW L YSOML\WM VF X O D U O
LV V XHMPKH G L F LODAHAH BWRH V VB @ R S WHRB U H FGN D P QD J H

Z D U H K R XOW/RHWDQWH Q IV RGAW/RAEINQ D J H PSHDDNF WOLE E W KVHYS S O\
FKDDOW L DWMOHYVI LD QI@MK VW R P RVIRGIHHWIKXQ L TMMAXLUHPHQW V
RISURG XMW OL]DRALIVR @/ XQDWUR KRESRXGEYP RBOKD O O HLQU HV
KHDOWXRBSE&KDPQQDJHPHQMO XGRQ@H VX IHWH U B ONDY H
GHFLWSRBEWK URXH R H Q WWLIRGIY ROH F H V VOORWERH WMRHH FDVWLQJ
RU PRUH HIIHFWLYH SURFXUHPHQW SUDFWLFHV 7KH H[SHF\



UHVR XD FIHH\PAWYHI L FL RQFKH VW BV XJIJHVWRR@GEWRQFUHDVH
DYDLORHLQDWFHYRXWKKHIRD Q Q F U H.EMH. YKORDF-D WHKEKID QF L Q J
DVZH@®YLQFUHDKHIQIWKW RP Q D J HHRQWRIYRMK HVHV R X WHH V
SRV LWLYHOWDRHH W HNRK L P KKIFD@ [HUFERQVRYRIHD YDLODEOH
GHFLVLRQ VSDFH WRZDUGYVY FUHDWLQJ D PRUH HIILFLHQW V

$VZLWH QRWKFRXQWLERHVFPR QVXPHWEED QGRRYOUVWUHWFKH
SXE®HF\RDUP D F HXVSISFIODL QB U L Y\DHFRV R 8§ FA\Q V/$ VWV X F K

W K HLWHH Q K D QIF®IVS H B B @/Z\VS H Q Y\DXBHFEK\DDQ S X E ® X5 F&K\D L Q
VIVWHPV LQ *KDQD

,QUXPPD\PDQJLEHDOWNKKBBAEKD LIQKD QDD YHUR P SOBIQ G
IUDJPH QMRS HI/YGP HGLF IDFHHVY VDI ITHFVEN® X OWL I DEQIWH G
UHODWL EGQWZLIHEWSIXEDLFSG ULYDMWHNVRKM RQVHT X HRQWH Y V
FRPSOHJU®R RUY DL ODEREDIVWRU G DB Q@IREX D ORIWA G L F LLQH V
*KDQDKHNDOW KHFWHROLIJRW XFRRPSOH [ IHWIHHFW XSHPK D L Q
PDQDJHPHRBWLVILRW[DPS®HS HFHQ W UWDDUW X VKN O R R U
GLIIHUHDAWD R QR FIK®R LAYHHWR P HX Q F WQ RBWR F X U HPPH\Q WD G
WRKLIKIBHUIRQFHQSURY L EHQWWHRBEHWRP HGLFLYGGLWLRQDOO\
OHY H U VJAMIU H QRIVY KK E O IQFS U L Y\DXABHROK\D L\QLWP X OW D G BRX V O\
FUHDHFRQRPRINVDOR G UH DAMXN WD LQID\E &R QWKSIU L Y DMV R U
ZLWKRXMS URPBRVW HIIHFWRYKGR B WWHFWRUWXHWRURYLGH
DFFHVV WR PHGLFLQHYV

$&&(6672 0(' ,&1(6,1*+$1$ $1"
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$FFHWRHGLFL@HMVVHQ@PRIPE R QRHIROL Y HUWDOW K KBIRMY O G
+HDQWEDQLPD:W2 RUDP H ZIRWBMW G L FL RFHWK/R 2Z@LIJXUHLWHYV
IRXU PHGLFLQH VSHFLILF IDFWRUV WKDW DUH NH\ WR HQVX

YUXH : +2 WP HZRWIRUP HAFICHDFFHW 6RXUH @ +2



$YDLODER QBWR HWRH G L F IGHEHRG W KUHD W L\RHIIDHOD/DLER/QH
RIPHGLFLQHMRUGBEHQHARD @F W RUWKAK D LLQ F O XSOVQUH QW V
VXVWDLIQRPQWHFXDQLPOE UHOLRED®\WE XS S\OWVWHPR
GHOLYHU PHGLFLQHV WR XVHUV

7TKHVIRXIDFWRHHGRE HLB ODWHRIQV XKMIHHFWHGH FD® HH VRU
SDWLHEWVHIWKHNH WBUS LV FXMV\QHIKBO DWR/KBPBRQWULRAWLRQV
*KDQDYV KHDOWKFDUH VXSSO\ FKDLQ

5 DWRQDOB HBFWRQ DQG 8 VH R 0 HAFIGHV

*KDQID YO LR E\HD O W E KB UW WS VU W L DX O-DFSI@WR FRXHUGEWH Y R O V
SKDUPDFHX @IKER DY HF WWW K H U KIRIHHY WIRS\W L PILEHH Q GLW X UH"
L VKW HIUE\V H O H FHW IVGIJPW IGD. 6 ID@HW R P R WD W DRVADFCH G LFLQH V
*KDQDWWHQWHBGOF UQUWUEWYHOROHGDQGDX®YGDW® G

SURY LDGHDW LEROMILRAY KVHXSOR IS KD U P D F H ®WDRDL@W V B OW KK
KHDOWYXWDNUHIR ZHYHQHH QB GU U D WLVRIPIHGE L F L@V GHVSUHDG
SUREOHP DW DOO OHYHOV RI WKH *KDQDLDQ KHDOWKFDUH

$ VXUYRIN *KDQD LKHD O VKL O L @G HNIV\W B §1U R E OAHHPQ\S FE H

JUH D W BBWE &IRFV S L WID®IMA VIDU HJ H T X HSQUMO \F UDLFERHRAU @KL F K
PHGLFLOQUEW DL ODWE A B GWR WHQYG RWH F HV VDRARY GLBIIWLHQW V|
QHHGWJID UG DI$BV R ST BWHIZED@RIR X Q\GR HD P D M RWV YOHMW K H
ODUYKD BIS UH V F LPLHEGILGF LZQHHUIR X QL@&V K(V V H Q WH.® IOF L/ Q YIMQ G
ZHUH SUHVFULEHG LQ DFFRUGDQFH ZLWK WKH 6WDQGDUG 7

7TDEOH SUHVFULELQJ LQGLFDWRUV IRU UDWLRQDO XVH |

7TDEOBURY LGMHWIQEUHV FULLEG QB DRMROUWLROBIN B FURVYXXHDOWK
IDFLOLWISDWLHDVYHU RIWKUAHGLFIDQMSNHVFULEBW L ARRV V
DFFHXYDOWHKHLDYHFKNPDMRRLFMH G L FLAHAV F UIIRERHIGW L DQW V
GLVSHQVHG E\ KRVSLWDO SKDUPDFLHV )LJXUH +RZHYHU



PHGLFLKIHYW E HV R XU RK&W VWEBKRVSIENSDW L BOQWWLO RIQJ
SDWLHQW SUHVFULSWLRQV GXH WR XQDYDLODELOLW\ RI PH

YUXH | ,QEFDRY IRUDMRQDONVH Rl P HAFIGHV IQ KRVSMIY ( 0/ ( WHQIDAD HAFIGHV / MW
67* 6\UQEDG 7 UHDW HON XIGHIHV

YUHT X HQMR ANRX VSHFLPHG LFL VS HFLDOWLK\SHUWIQGVLYHV
DQWLGLPHBWHREGHWY YWK IS\D W W HWQR Q)L JX UH VKR ZV K DMK H
DIRUHPHQWIRGEHIG G L F WHVERHR XRM/WRRRYHU GD\DFURVV
WKH DUQWKHVIHF L O L7W HNWW R FNRBEWE/H HQW W U LE W IO® \ H G
SURF X U HRRIHOQAX | | U R QHE&/W U YSX U F K DQ/HHRVH V V LIVF D BLL@RIEG U X J

TXD QWG YW IHRU H F D \$\8 GAIDIONR P R IW K HR/HIG L F LDQUMAL P SOR W
VWRFERHI® FLOGWRMHXQ D \WWILYMLPE X U VS HRMAR W KHDWLRQD O
+HD QWYX UDBEKH PHKH UR VIRRQH Y HKIB DO W K ADY A D O V R
VLIQLILFDQWO\ LQFUHDVH WKH EXGJHW DOORFDWHG WR GL

SULYRMWHOMWAL OL # RIQW KD VYR JKSHWHV FULSOV L RIBW @YWV K H\
WHR/R®H RUHS HF L DIOW]KHHE D O WX IH D Y IRA HH/UGHHG L F MQWHR/FER\H G
WKHVBFLOLWIWN-QRUUHVIWRRYBUYLVRXJKEW SDWLHIQPEOD\LQJ
SURFXUHPHQW RI IHZHU FODVVHV RI PHGLFLQHY DQG PLQLF



) UXWH  $YDIOEIQW R P HAHCHY DVWKRVS\DY

, QY LZHR W KIHE R YHHQ V X WLDQW L\RH)ADHOFMLERVQR [P H G L F IPNWH T X L U H

O L P L YRLYQHIU Q FSHUIRW X U HORGHI\QYVE SR V V H QPMILEOLE LRIV K U R X J K
SKDUPDFHAWLEF®EUERKD Y X B 0L FL ORDWE HDVE OWR U R @W KRR V W
FRVW HIIH\F\WRBQOLFLRWYHHGEOVWQMAM QQEDFKLHYHG
WKURXUKLWREBODRYBORBHPHRW FWLEBWWHRXQWUHFWLYH
SURFXUHPHQW SURFHVVHV DPRQJ RWKHU WKLQJV LQYROY
DSSURSULDWH SXUFKDVLQJ PHWKRGV LQ OLJKW Rl UHVRXU

SURFXUHPHQW

3URFXUHPHQW SODQQLQJ

2QH SURFHVV DW WKH KHDUW Rl UDWLRQDO GUXJ VHOHFWL
,QDGHTXDRARYH GWD Q QWPD MRHD N Q HD/FHEGP D Q $X E CKLHFD O W K
IDFLOTKLAMHYD N QKU W L PORMDMERQ L Q W HHQSHHEG L WROUMR/Q B8 H U V
PDGH\W KS$X E & IHD ODVK. OLLGY KX S SFKD PQ \W D X BW R P R Q W/IR
DUULKKHG HW H U P LODAAVEARIW K B H DVBL PIRR LR U G HAWS H QREQMW K H
SURFXUHPHREXVHGXUFKDVWRB KHHJLR QB G L BMR U H/6

UHV X @WHEGR Q JBIN BWG. Z K. OUHH V W U IF QG ISR PR R Q 8 | H WBA\G
3VKRSS UGV X O @YVH\EK R U W H BVE PSHH V W U WRHVQKEGKURZHIY FHRUP H V

Z L WWKKAK D O ORIQ R/ KUHVR G 8 Q CL@BW X E MMBE®S URY BW K H

3 X E GUR F X U HIPH\QVR 812 W E K H6 H OLDDX O | L ORDIR Ul @ MWRAR K5H0 6

L\DUH IO HRWHRQS LGB O[S H U L HIQE XBEQ RNV W L R XQVUMWRRYY X H V
VXFK DV XQGHUVWDIILQJ LQHIILFLHQW ORJLVWLFDO VXSSF



7DEG  $YHUDIH GDG WP HV IRUREHY 1Q SXETF KRVSMIY

2 QDY H U DWHK HK/RIV S LRMDNOHV RUG H@MHDILVWKD YHURIH RUGH UV
EHLOTBH® HPHUJHEIFYDVLQGLFDEQHEO HX O 1L ORIRQ & DD
VHUYOQHHRIDSSUR[LPDWHOARKLRD\EHFRQV L GHUMHI® HRWLRH

RY H UHDIOKDF W\ YIHQ®I E L GRUW KX S SFOK D MOR HH X U U 8 8 /D QRSU
HVVH@PWIGDE LEQRW H LDDAOVG! V V RIADKBHU R F X U VR VI YR K R QD
7DEOH/XJJHWHKMHHIRVLIQLILPBQRY HREEUWRW X U HRRIQGW B
HQKD @HELFRPHHGXSSPRDPQ QD JPURIW KH HZ KIWWIXO ILOPHQW

UDWDBDIE H. P S U RYIHVBKLHD VW ILRMXH D O IMOLYPHHORADROUD\J H PIHADRAR U H
HIILFLHQW GLVWULEXWLRQ RSWLRQV

7DE®  3HURWP DQFH R SURFXUHP HONA VWAMP V IRUP HAHCHV VXSSO W \WH SXEQF KRVSMIY' 1Q



7DEG  3HURWP DFHR SURFXUHP HONMA WMP RQ VXSSO Rl P HARCHV R \WKH KRVSMUY

0 HDQZKI®! 1Q PDQ IQABQRHY DRXMDOSURE XHP HOAMDQY B IRQV GR QRWF RIHV BQG
Z MY Z KDAKDV EHHQ ABAMG [Q WH 1DF @V DSSURY 16 9%6XGJ HADQG 3 URF XHP HQAB OQ

6 HYHUDO DRRY DUH EHOHYHG R EH UHV BQV E®! IRUMKLY RF F WHOF HO DQDIHLY R \WHV H
IDAOMY QAMG FKDQIHV 1Q GVHDVH SDWAGY DV D PDRU F DV H 7KHV HQY BV H
GHP RIWDSK\ FKDQIHV FDXVHG P DIQD E\ RXAEUHDN VER QRADGRZ. IRUSUIRSHUSDQQQ)
GXUQ) WH QDM R SURFXUHP HOASDQV 2 WHUF DXV M IGF X35H KHDAKF DH SURY GHU
SUHHWHGFH SRR GUDIWG SURFXUHP HOASOQV DF REQICRGHY DQGD IRF X RQF R W
UHGXPUIRQ BDAQ] \R SXUFKDVH R VXEV BIQEDUE P HAF QHV

$AMRXIK \WH P DIRUNV R \WHVH SXETF KRV 8B RSHIDM DQ ( BF WRQF 0 HAF 05 HF RBV
6\ WP ZKIEFK DP RQ) RKHUIXQRIRQY FDQWDF NAXJ FRQV R SURQ WRF N R KHDAK
FRP P RAWAV Z HWH AP DQDUHG P DQXD® RUZIW Y K P IQP DODX\RP DIRQ + HQF H
P RWSUIREXUHP HONVGHAMRQY ZHMH EDV 16 RQ P DQXDOMRE NFRXQN 7KLV SUDF M H
FRPPRQD UHVXOMG [Q IODFFXUDW IRUF VY R FRQV R SUIRQ DMV GDAQ) \R
SURFXUQ) BMW WDQ QHHGHG RUH F HAQ) WHTXIWHP HON 7KH SUREGP ZIW V X K
IDAOMV ZDV QRAD OFN R DI EXWUDKHU [CHILE HOAXWD) DIRQ R DY BDEGI CDW
0 DCDIHY UHVRIAG \R P DQXDOFRXQN DV \KLY P HWRG Z DV P RUH F R IRWDE®! IRUWHP

7KIVP D\ EHDQIQEFDMRQR SRR V NIMG DQG WDIGHG SHY RCHAQWH V %SO F K10

3 URFXUHP HQVOSVHY  KRZHYHU GR QRWDSSHDU \R EH DQ W X 1Q SUY IM KHDWN
IDFIOMN 7 KHVH | DALOMAY DUH QRAVXEMF WR \WH 3 XEQE 3 URF XHP HQW DZV R * KDQD
DQG DUH \WHUH RUH DAVIEHWY \R DFTXIUH P HAE QHV IQDQ. P DQQHUWDWY DSSURSUDM IRU
WHURSHIDIRQY $GKRXIK P RAMR \WHV HDF @IV UHV RIFMG \R P DQXDORDF N Rl \WHU
P HAFAQHV \WHU REHU IXQ@® HQMDMY ZHMH DERY H DQG \WH  WDUHO V XHUHG
ARFNRXW RURYHWY/XSS® M/XHV

,QFRFOMRQ DQDOMY R WH SURFXUHP HOABDQQQ) 1Q SXETF |DF @AV Z W D IRF X/ RQ
HIFHQR DQG HGXPIRQR Z DWM Rl SXETE UV RUF I 1V F MF DR [P SUIRY Q) DF F VAR
P HAEIQHV [Q SXETE | DALOMAV



SURWUDFWHG SURFXUHPHQW SURFHVVHYV

7 KHS X E O/IHF WBRJR F X U HPURFRR WWK LI K®U RW U ODKWHK® QBXEOLF
SURFXUHPHOMQ GVKBXEORBPRFXUHBKWWRIDHWHQWURGKEHG
VWUHDBREGQGHRF XU FHRIHRFWHYKEB 3$ IRUQ VW IBQRHY LVERIRM@V
LWHEWM BXLGBFLOLMV/KEVHSDURI®WURRBRXU HRHGW VH 3D
GDWDEDVH RI FRPPRQ XVHU LWHPV SULFH OLVW

$G G LW L R\OKFHI@\WIRYGI UQWHD WWRO BN B QHOHFWSBRREXUHPHQW
VI\VWHWKEKD QBOHFW URIRFXUHBHWMWHP+$1(36 WRRRQWURO
LU U HJ X CODQUEL MRLRIX/E Q H F H \ARD/UWNQW K$HU R F X U HSFUHRFW MV S L W H

W K MAKSHX E G IFRX U H P S QR MADWDHIW H @ WIROV L PHQ B M HVVHQWLD O
P H G L F IDQU®NRWS D WHIGHHIO/D Q W H U | H U RIBGAW RVU/QIDNOH K R\Y& H U V
PDMBHDVIR@/ KGHO DSV S HPAX¥B VD Z D U GRRQ W WDDFS\DM P H R W
FRQWUNKWRQQHF H\LDOH U | WK DLW M ®HMF OGIBELEHUD W H
FRQWUROOLQJ RI FRPSHWLWLRQ DQG ORZ FDSDFLW)\ RI SUR

&RQVHTXHIAMQW U D CRIDMFLR/RRL QR W Q VW QN K Bl U HI

WD UJHWHEGHPDQEHXVHIKRWHG X FWRHQWHUIHQBORABLWLFDO
FOLHQWMOQR ¥ELLWWKGEZ D U GRIDRQW UDRWZ PSR U WORMQOWLYL]LQJ
WIKHVRIF+$1(36DQGPSURPRQLWRQIBQYHUVEIKKESS$SFDRHOS
WRWDPOSRHEGUR F X UHRRH\OM (PMIGDL.G IEQIHYF UH DVERXQWDELOLW
L QV KSIX E /IR WS VW U H D PRURFG HAM V8 P R P R WIHIVF L BQE\
KHQFH LQFUHDVHG DFFHVV WR PHGLFLQHYV

7KH/HRREDFWRUHRKL PSRQWRM Q V X UHI QHIF \F H'GH. FDFJFHH \L WV K H
LVVRINVK$HULFRQGHLPEXUVUHHPH@ERFR UG EH2TVOHGLFLQH
3ULBEWXGKDQIDVRPRWKKL JK IRV L F DSVLLREGEM UL BBDORZH U
PLGGOBRPH WDWULFRMHGLFDWLURGDNWPDUNBEIRQ®DUJHO\
XQDIIRUGDESHLFEQEHD VLIQLI EPDQWRHY G L F DIVALFRH® @ G

W K U H DMKEHBR/L H Y HRPDH@LWWOHRH/D 6 R/XKH UIDAKID Q UL QWHIHQD QFLD O
EXUGIH@F X IBYKGJRH G L F DSWLLRAPP\S D BRVBKK E WLFR XW RI SRENHW
UHP LW W-DLQRHNG L F DSWLLAEQ @VKSHU L Y \DRAHR R UE HD WEVK WIW &/ K H
IDAMDSULFLYWLJIQLILEBQ\WOELRBIGNRWFHW\WPDLQA®SRUWDWLRQ
W D UWIBNWD Q G L VW U IPEDXUMLR/E DAV O X WRIEDDWL FKHFRQWULEXWLRQ
R W K/HID F W R/BAKRHY H (SIJQIBWHQ G L FIDM BGU HQ KD QD MWD UN XSV

FDQ EH DQ\ZKHUH EHWZHHQ RI WKH RULJLQDO FRVW R



YUXWH (P DMG SIRSRMRQV R DAG RQV \R [ICDOSDMHQASUEH IRU
JHCHUE AXJV 1QWH SUYDM UABICSKDUP DR\ VHRRU

'UXBULFERQIINUYQLILEBDWYWMKSX E O QS U L Y\DIFIW RQDY HU D JH
PHGLFDWRRKHN L YDMFYDRBIR UM[SHQ WLK B QVKSXE OIQFSULY DW H
QRQ S WRILWRLLPL O B UDY@RW B U RS U WIRHNBO RRD Y H U R L BIKWM KID Q
SXEOHFWRGLFDSVWLAERWKHDPHURRP HGLFDWQRRYEWRQG V
DUMH QH USWIOKH.G KIHD OVGW R 8V L QUKW U DEHGL FEO®IR G L L@ H
DQWLK\SHUWPWBQNDWHRQ IR X W OWRSHWLFRP S D U LE/HRVQ X/MHKH

L Q QR YIDWDRG & KIHH Q HEUEBEG D W R @GS U L YUDHWWHDD Q 6HUW KHJ L F H
OLVW RI PHGLFLQHV RQ WKH 1+,6 3ULFH YDULDWLRQV FD



) UXWH 3 UFH FRP SDUVRQY R IQQRYDWRUDQG J HQHUE EUDQGY XVIQ) \WWH WDFHUP HAFIGH
$P GASICH

) X UW KSRIW FPH-DA G L | VALY Q L WL GWDRIA KIHQ W H U Q D MV IHRIGSIDE H B 3

%R[ VXPPDUMKRKRPSDURVWRHEG L F DRMRMVRMIYK D QW R5 3 WL @ R W K
SXECLGG UL Y DDAFH O LSVQ IDHOM RLW K HK D QD LPKDUPDFHR VU R B @/
VXJIHWWKDW RISXUFKDRMGLFLRWWHQH SIUR G X FMHWVBIU H
FRQVLGHRKOHEBWQZRXOEHH[SHFWHRGULSHLFEEQ WKURXJK
FRP SHW & WWW QD) RWKAD V HK D Q DIYRN W U X F SAKIUGBIR OLF L H V
IRSKDDPHXW DOIMRZKRAD L QUL YRISY L FWE@EHU HWPDLLON  XO8/G

1O X FW X D@WIKRIROWHID UNHRA HP X FW X D WH RV | GXIMORVKKAL J K
UHO L BELAPHS RGN R G XFQ\HR'W KNHHYY W U DWERIBK L BYUHSU L FRQWUR O
LW RQWWRRIOHR W QLW LWWZ ISHE Wi D Q VS BBWH RMSD U HLQEF \

W K\HX S\SFK D HQ V X WHODY\W HLOWIH D GLYCD\ L OLDE @ H P B YWY RS L R H
KHDOWYXHRDWHFBIH | LY KBHF W X D OR M/ K\HH U Y © B Q D ESIDDHW L WRW V
FRPSDDOEKRRYWRY LS KRMMWKGHVLOHBND O XHDQVSDRIHQF\
W KIHF W & D DRRHG/U X W\ KIHR Y H U Q B BIIQQWW H V'S R QIRIBEUOSIU L FIL\) J
ZHOO DV WUDQVSDUHQF\ RI GUXJ SULFHV WR FRQVXPHUV D



$GGLWLRKBHRDUPDFHXSSEHKO VQJQLILBD®WAENERVWNKH
FRPSOHIQWXPERWFWRYRO VLK) KWHX S SFOPHG L F LLQW MFHK D L Q
PD\EHRQHRIWKPDMRBDVRRWYRDUGEXHRYVWUHODW RRKL V

G LV W U LPEHXMKAR@VE HY D U IWHRD WWARK D Q JB Q U NGIHAP D QGRF D W H U
WRDUGHPDQERPPRG LAMRXHEEY K L S S3HLGJ) HRURR®\D Q X | D F WXR H U V
UHWD ZBHYWD F WK PRIX W KFHR Q VW R@W UP HB Q BHIOHSH. VW U L E X W R
PDUN X$SO/VRURXSX UF KDELIKQHID O WKL O E DVQIQWF R X UIRIMS HW LWL Y F
SULFE@PPHDGU D FW.IQFHRAGYLLMEFR R Q WA E D QVHHMGRCFAW X D W QR Q V
PDUN X'¥\H\SHUDFWELEKROBIOHQ¥ R X PRUFHX UFKDVREHWDLOHUYV
LG DWLF&RMH HWDHO GG LW GRE B R E QMWD GIXYIW RE BI\RD
PDNLEDJUGD\PHQMWY XSS OWHDMLH KSUR ILRMMQ FUH EXNGQH V V
LQWHOOLJHQFH RU KLJKHU FDVK IORZ

/IDVWO\ WKH SULYDWH VHFWRU VXSSO\ FKDLQ LQ *KDQD L\
ZKLFK DUH XVXDOO\ LQLWLDWHG WR GULYH XS SURILWV 7
E\ WKH LQVWLWXWLRQ Rl QDWLRQDO V\VWHPV WR WUDFN |
FRXQWU\

7RVXPXSDIIRUGPHEOGHFLRPHWLJIQLILEQ OWHIDRAHWWHGLFLQHYV
HYHRQLQVWWRKHUFRVWYHR XW RI SBFINRHME D EDQEMODUJHO\
HQKD QEHWBKKLHP S O H P H QRAHD WHLAR@DY\WH. R QIDFRE RO L RWHVUDWH JL H V
WKDW RXWOLQH D XQLYHUVDO DSSURDFK WR PHGLFDWLRQ

BULFLQJ 3ROLFLHY DQG 6WUDWHJILHV

'"HYVS WP SDHFWKIDWLRIDOQYKXUBOKHAMH QVXWU(RUGDELOLYV
RI GUXJV WKH VFKHPH KDV EHHQ SODJXHG ZLWK VHYHUDC



7 KH VK D O O HLQUIFHO/X G HD Y R UDHELGPHE X U V R FPHH@W. F D SWULIRRIY G
GHODWHA PERMYW\KL KD YELVFR X UDKIHIGY RO Y IRPMICBIV LY DW H
VHFWRRLQFUHWDKBI | RU G DFEIPGIGW F D W QRQD VK2 + LQ
HVWDECLMXMIGREBQF 8 QHRIRP P LWTKHAR P P L W.WFHID U ZH.GV K
VHWWDQUPXRFDOBVLFRNVVHQRMH®IOFLYHYIVORXUSHRGXFW YV
SDWH®WE GRNLRDOE W KKHD\WWKH F K Q R OFRE R MAKKS$HX E WIQFS UL Y D W H
VHFWRUYV

7KHRPPLWWHHHRS H F WHR® O F XPD[WHXPH L P E X UWHPLHHYG
SURYHGE KD QU B WHX F W XEDXWIIHRURVHP R UMW D § O HFHL Q ¥ L U R QVRKHDQWV
ZLEGFUHDWSG HG L AMERK VWO B Q G Q F U HBPD/GIX | IFHWSIR | L W V
+HDOW KRWA 8BS RUWBN WRIWE H G XZAWLK F U HBAUKD® VS RUHQ F\
SULFLQJ

, QD F F DWQGZL WWKKDME R YO-B U L FL W U DKVCHBNM HER Q V H T XGIK)WHAD\R S H G
WM FXMR QWKHROORRUGIIDIRY HUQDEIAMDL VLERLQEWIRUPDWLRQ
VKD U ISQURIS W L P L ]DWWRGDOF VL O MELEX MW D LQOSSSI . QD QFLD O
VW D ER VLK@ , 6 ,PSOHP HQ RIDAY HR'W U D WHRIXL.BI® V XWX WDLQDEOH
ILQDQFLDO DFFHVV WR PHGLFDWLRQV

'"HV S LW/LHE H YRS H @WSHU L F\LWY U D MQHWFX U UIRRQW D FDOWFRQ FUH W H
VWHIRWP S OHP H Q$WIDWR W K HWM KGIH HI® W KHHV WD E O LR/IBP H Q W
PHGLFLQHV SULFH LQGH[ LQ RUGHU WR UHJXODWH SULFLQJ
WKH HVWDEOLVKPHQW RI QHZ VWUDWHJLHY WRZDUGV VXVW

IDWLRQDO +HDOWK ,QVXUDQFH 6FKHPH

+HDOMEKKUDQEIHF NDJHWVHE HV LI QWG HG XRHFRP SO HMWRIICAL Q DW H
KHDOWRRBWHMUUHQWORIFKDQDLDQRRYH EMGHD Q@WKXUDQFH
HLWWHGDWLRODQWKXUDEOKHMRHIHUH® KHRYHUQRKRQM YDWH
KHDOWK LQVXUDQFH VFKHPHYV

7 KH1 D W L RKMID®,\@ K X U DEFFH P HH V W D E OX.Q & MWK HD W L RKHID® W K
QVXUDBEREY LWRBURYLGHD QFEPHWRDVKADOWWHADUY HEH V
*KDQDKHFRMDNHWRYLVRERWWHP SWLREHG L FD W DRIQW K H P

D IR U GIREIGOSD U W L FRKQ D GANEELLY 8 U H J QDRPM Q Q @& KHHO G H U O\
&XUUHPRUMWKDQ RIFKDQDLDQWQUR R QWKSH K HPHR ZH Y MK H
VFKHFRRQWLYRBEFOXPHURKXKDOOHDRWD POR QWK HU HM K H
LVVXHV RI ILQDQFLDO VXVWDLQDELOLW\ DQG GHOD\HG UHL



YLIXWH  +HDAN LQUXUDGFH FRYHUIDIH 6 RXUFH * KDQD 6 \BAYAIFDO6 HYIEH

$ OPH GILE HFRQW KHHV V H QPMHLEDLGF LADLSNDYOVH G L F L@ MKW U H D WRR H Q W
PDODWODEHVEXOR $,'6QRQ FRPPXQGEDVHOBIQWE P XQL]DWLRQ
YDFFLIRHBK L O GUME@HS UR Y LIGWIRE RVAMRZHY AR VMK E ®BRFV SLWD OV
KDYBIGRSWFRG S DX\VW WM X S S R B QW LRHX®DLG DSWKLURFRKHG X MV R
UHLPEXU VFIPE QWOQYW\R FLDIWWEH+, 6 $VLGHRBP RAR Y H UL@AC
GLVHDWH®+, 6D O \FR Y HRIY@\S D RWS D W L HRQ'\W UKPHIDIOMURR V W V

6 RP HS X E OV S L WXDWH QRVTOAS DRV L FAGS\DU W EBIOW K AR VR

DQW L P DEOLDNDIDGEY RE S S O H R RBWH/I QZRPW QL W D& HY HLGW K H
IDFRIWK&?29, SDQGHRMBPRMRYHWEN®KH+,6 7TKLVLIQLILFDQWO!
LQFUHDWKR/XW RI SRRNWRASDW L HQ\WGHDEGB WD IIRUGDEOH
PHGLFLQHYV

$OWKRXHIKP E X UVHPWEWH G L F LBQUHV S H F WHR® F U HDLMDHQ Q X D O O\
W K KD YWH P D LIQUHRGH @ H F NI BMEH V SILQVHJ H TBVUDEM L FHAWLWD W H
IUHHLIP GG LW BRQ DUHIG RIBNH P H R IMAHRED QK HDOWSBRYEW R U V
ZLWKQUBRW®WKIH,60DQRMHKV KHDOWE&B R Y HG XL YIRWPH X Q L W\
SKDUPDFKHWVEFLOGWWNAM DB F HV V DELERIQW\H Q LDAUGHUH. W\LRE D O
H[SDQGLQJ DFFHVV WR PHGLFLQHV

6XPPLQXBWKWMXFFHWKH-,6LWVULWYLRQY X ULKQDAKMDMRBL W)\
*KDQD ISDW L ARQ@IVRH GV H PWMIGD.G LTKHY+ , 6UHP RYSHULEBUULH UV
WRHGLFDWQBRBHUHI@EWHDVHMMWRZHY MMKIHQ D G H TIXXONGH Q J
VR X U FRAW KV ¥ K H RJHD L \G-RX EDVE\R KW IQ D QFX DWW D L Q W K@R /)

W H U WX UUW DR WE DIXIDE EQDWLREBDQQYKXUDBF¥FH  OHRWQ
JRR@EW 8 H U Y LFROV/O HF\GHABKYID O X H DVE BHE6 R F LEOHF X LDLA\G
1IDWLRQN®UDQIXFRQW UL EHMBLRMWK SHUFHQSLIGI Y G
SUHPLSPUE L QIR UPHRWRE YV F U i EHHHGME HUH S O ZANBER U H
VXVWDLIQDERMHE |LUVWHER X EGWR[SDQXMHRYHUSURY LE\HG
SULYDWH KHDOWK LQVXUDQFH SURYLGHUV



6 XVABAQDE®I + HDAK ) ICDQAQ)

$CRKHU MXH DAVWWH FRMH R PHAEQH DF FWVLY V X BAQDE®! KHDWK IIQDQF QU
* KDQDV FRP P W HQAMR DFKIHVIQ) XQY B/ DKHDAK FRY MJH 8+& 1Q WH 0 HAXP
7HP ' HYHBSP HQV3D0Q q SURIMYHV V N DO JRDY  7KHV H IGF XaeH
VMBICDEION R WH 1 DURQDO +HDWM ,QV XDQF H 6FKHPH  1+.,6  IQF HDVQ
JRYHUP HOADQG GRP HIF KHDAN H SHQAWUHY F RICDQF Q) Y KIF DSIRIWP V DQG
IRPMQ) RQ VWBICDEIOW R SXEQF KHDWK F R PRV $ NH URBI IRUV X BACDE®
KHDEX IICDQAIQ) 1V \R UHGXFH KHDEK LQHT XAV \MURXI K DSSURDF KV V ¥ KDV HQV XIQJ
DIRGDE® DQG DU SUFQ) R PHAEQHV WRXIK HIHFNWH KHDGK  IICDQF QU
P HFKDQWP V ( QUXUQJ DIREDEIOW R P HAF QHV V IRX@ EH D SURIW 1Q \WH F RQM V

KHDAN H SHQGWMUA
+ HDGKFDUH ( [ SHQEWMUH

7KH \WWH PDIQ KHDWK IIQDCAQ) VF P HY 1Q * KDQD DU WH 1 DIRQDO + HDAN
QXDQFH 6FKHPH 1+,6 * RYHUIP HOVYXGIHW) ICDQFQ) DQG 3UY M +HDAK
, QUXUDCFH

+ HDGMFDUH H SHQAWW [Q * KDQD KDV WDQV\MG IURP  SUHGRP IQDQ® JRY MIP HOW
VSHQAQ) \R SUYDW VSHQAQ) RYHUD VSDQ R\ HDWY/ 7KLY WHQG IV
VKRZQ IQ ) UXWH  7REOKHDAKFDUWH H SHQAWWH 1Q UF DM HDY KDV IQF HDV 16
DQOXD® 7KLY Z DV HVWP DG DWRXIK® F@RQ86' DVDV  JUXWH 7KV
IGFUHDVH LV P DIQD DIIEX\NG \R [QFUHDV 16 GHY RSP HQECDV WIBIGF HURP V SSRMEY
JEEDRUDQ] DURQY VXFK DV86$,' DQG RWHUDIG DI HQF HV GXH R \H SDQGHP IE

3UYDM H SHQAWWH UHP DIQV \WH P DRUF RMEX\WRUR WH P DUN M/P DNQJ XS DERXW

R \RWO KHDGMFDUH H SHQAWWH [Q FRPSDUWV R ZIW JRY WP HQW
H SHOAWMWH IWDOR IV IRHFDVMG \R JURZ DWD IDVMU DM $GKRXIK JRY MP HQN
VSHQAQ) SURSRMIRQY DUH SURWIPWNG \R LQF KDV HDV Z HOGXH R IGF HDV 16 KHDGKF [H
GHP DQGV DQG [P SBP HQBMRQ R 1+,6 WHRPV XQUAV B 16 FKDBIQJHV R \WH 1 + .6
SRVH D KIQGADGFH \R \KLY SOQ



YUXWH D +HDAKFDUH H SHQAWWH IQ* KDQD

YUXWH E +HDGKFDUH H SHQAWWH IQ* KDCD

JLIXUHGHW DMKIHR P SR Q HROQKVH\D O W KEDRIBIG LWRU H RXW RI
SRFNSDFHQWNFRXQRBHGHU RISULYDMHQG DWQRERXW R
WRWHDDGIWSHQG IWVLRUEBHIHRYHU QRAHSH®D G RW XU AK LR/D\L Q
SDEWG XM RQWHD VTGN URRR]IBWLYORMMHOWK ADY HZ H@W R/ KH
SURJUHVVLYH ORVV RI WUXVW LQ SXEOLF LQVWLWXWLRQV |



YUXWH ' RP HIF KHDGKFDUH H SHQAWMUH FRP SRQHQW

$ VXUYR\ SXE®RNSLWMD®VSULYDW H 0S KRALPHDEHLYHD VG W
JRYHUQHR HQ WRKQH DOWEBWOH JKMGEGRI®RPP X Q L FEOLE/GIHD V H
FRQGLWERQWW B Y WYHNDW K /BUID AR J $SSUR[LPDWRD\
S UL YIORDHD W K FHUQIG Z\W RIHR R Q D J QR F R P P X QG E\DHE DEAW V
VKRZQ LQ )LIXUH



) LUXWH + HDAKFDUH H SHQAWUH DFFREQ) R QVHDVH JURXSV

5HRUJDQ LRIX\M DRQ K.FIDJH DG P S R UMPS@W F DRVH RLGAQ R MW K H

KHD O WYX S FG\D Z® HF X U UHRRVRHF R Y H UIRMWHKIH ,6FDBHJHG XFH G
E\GOLVWHQWMMHRNRW ICHH QH ISIFANDD A EGKLIWMLRAOXEHGYLFHV

W W/ KSHU L YADDAUHIVY X U W KIIRS R Z H S UQ YHOR\DHO WKG D XY IMDH VR PR |

W KEIX UGRI S X E &IHD O W KIFPUGIFAKL AKX Q V X VW D REDEDER UDW LR Q
EHW ZISHQYDNDHD Y KX DIPWBX S S OR.IB KD U P D F HSXUARLGSDREAVH/D ©
ILQWHPKI/URYEBPSHWSMILYRSKDUPDFHXWSEFEROMIUEG D G\
PDUNHW

5 HIDE®! + HDAK DQG 6 XSSO 6\ \WMP V

)LQDOYDLODEQOEWNWRHG L FIGHBH RE/D Y LOHO LOEDGW &
VXSSO\ VIVWHPY $ YLWDO DFWLYLW\ LQ DFKLHYLQJ WKLV L

,QYHQWRU\ ODQDJHPHQW

,QYHQWBRQDRHQIQ G R Q W.WRKDW RVKHIILFLRQFKEHXSS@KDLQ

V\V W RRV K#+H D GBW K W(RILL F L EDOWD J H PRHIQQW H QPRRMKAH D O W K F D U H
IDFLOL@KB®DVODFNEBGHIDWHNRUDSBARBRPPRG LWERIWVHO\
LQDGHTXPWWD VW DZKAHHBDHE H T XDS\DHEMD YDLOSE RV R UH KR X V H
OD\RXW DQG ODFN RI IDFLOLWLHV VXFK DV VKHOYHV SDOO



FRPPRGLWANK®RUBG G LW L REDFPLAD® BAO-DVDNG H T X DWVUHEDLSHHIG/ R QRQUH O
L QY H QFVRROWBKFEE@KLRFY S LIWFIR\GUHREX JK OM [ S LRIW U DFFMIGIL F LYAH X U H

DQGERXWRIUHWXBEBGRSQRGXREYYWLBRXMWBRK\VLEDODJHSLULH\V
ZHURDLQDWWULERWHIEVVLYMHQWRGAQDGHTXQ WHIQWRQDIJHPHQ
SUDF WG IFWN BIDPDL UPHGS L F LZHHW K RWXS S CEL\N @ U WRURDJO IZA\. FRA W H Q
KDE[FHVWY¥HHQARUANRD B FWQ Y H QRDRIWD\J H PLHIY NVHS/HHE O FL OLLWV L |
WKH SURYLVLRQ DQG XWLOL]DWLRQ RI DGHTXDWH LQYHQWRL

YUXH  (IIFHGA R IQMHQARY P DQDIHP HOW

,QYHQWRU\ DQG ,QIRUPDWLRQ 6\VWHPV

+H D OR/RP P R G/LIVQLYHH Q VIRQD J H PIHM@HH I THFWP DOV B GWIKQ IRUPDW L
PDQDJHPWQW W KEBEQVXWHD FH RELD HBX F K \VWHPYVXWHDQVSDUI
W U D F BQIIU R P ROFIF X UDWYE W RIBIF R LSGAR Y L G HQOIH WQ FR U P ID\E RRK@/
PHGLFDM{SRDQSK\VLFRDQW DWY BXE &IHD O W KFPLUMK WHBINFW UR Q
OHGLPIHFR UGBV W HEXWHG DWB QH U ILWYHIG H U X WALLOLLY]| BU® B O W K F D
IDFLOXWLEAELHGHD Q RHP DQ D JH P WQWW H® R W DIEFCRHOW K HM\Bb O R IE P
P3KDUPDKLV\VW IR RPRWWD Q G D RG HWBVEL RGIW Z R IDNORB &K D U P D
IDFLODW®HW HUGR\WIS UR Y DGKE L WY RQDIOPHRRVPHPEHUVKLS ED
O R\ DSIBAI U D AIKW H G YXGFUDER W R 8D W L HQWKSHX E @ HIF WRRIUM X F\K\ V W H\P
WKH *KDQD ,QWHJUDWHG /RIJLVWLFV ODQDJHPHQW ,QIRUPDW|



*KDQD  QWHJUDWHG /RIJLVWLFV ODQDJHPHQW ,QIRUPDW |

7KH KD QDQW H J URWINGNIDRM/D J H P HW@IW U P DENY WG P+L/0,6ZDV
LOQWUR@RFHOGEILFLEQ®OSXE®HD OWYXEBFHKDQBHOGQYBFFHVV
7KH\VWHRPEDRDWQ XDBSR UMLK L WHKIHRR FXVR GDWD GUX S SQ\
FKDLO+L/0,6FXUUHBRM@WAM RUMKDQ KRVSLWD®\LRQZWGH
LPSOHP H QWD L RGRDG/UHH Y R O X W R DIQEX E ® HP ® WEKFK\D L Q
PDNLQWJLOBIGUHVSRQYKMH\VWHP\VEHHRVHIKROFDSWXDQGJ
SURFHWUQQVDEWLRYDE&29,' UHOBRRRR G LW HR/X IKIREK W
VXS SILOHPDQIQ B XS SI0D Q QIDVEHH HED V HRGG D V& Bl U LNU-RW K L V
VAVWHP Y HUW KRISHHWDRVALR QO , & U L W IGRHSHARGV H F H LG D @/ADR P

W KWMH U Y IGFHD L 8 R UQAW VYEVH F R PFHK/D O O HIDWR W RO R ZE R Z\W KHX S S O\
FKDGQWRYVHYUBDRW HFRQRLRDO D VWG R M HRRIGHMWH FW L Y L W
$VPXFOVW+L/0,6.\DQH[FHQWIF L O IRVTHAERBDR O FH WHIRYHUQPHQW
QHHGWR G H T X DRVIXQSX UD@® DV W IPIFQ B DW HA X D WIRO\G FRUL W V
LQWHGIGIHEVIVH G L FD BFHHWR HD F K L HIY@QV®& RIVBIH DD G G L W RRQ V
W KVY\VWIRP\EHH[SDQAKER OO DE RZUDWRRIRU L Y DWWV WU LEXWL
RSWLRQV

3KDUPDFHXWLFDO 'LVWULEXWLRQ

, QUFH QMD UWNX S S QUBXE @ HF \WIRAL OK_DWEHRWRN W EIKDHGD U H FUVROR K H
SULYDRWHPEFRXQWDERXW RISKDUPDFHXWS E DORGIVR FOWDX J

PD QX I D FWRWPLSPDIQE R X EDDME L V W U LFEIMM FBLLAR G XIF @/W K R/ ¥.BD U D W H
GLVW U LLEXBWORARR S H U DIWIY RIED G X \&VRB'S D QL XME M U Q H&VKMH P LV W V
JLPLWH&EADWR QP BEWVP\DLPLWHESHDVHGKQHPDFHNWQB D OH
GLVW U LEXAMUIRV@LDRDMR QZH O KL O L QUIHPRIMHH BRPPR QD F H
GHOLSHRBEOHFROL YSHWREORMPEHO L Q WHR® D RMV UD Q V S R D WLDON. MRLGH \
RUED G RDYHWINRGR P HW LIPHIVEWRP R G LDV K L S 3 HGR ADOD QV SR U W
Y HK L FDQ BWK HR/RP P R G IDWBHH ¥ N)HSE \ R W WM D WA IR W K RCOLHX F K
IDFLORIW\LAHRP P X WRIGL VW DWREWRHQ GWRPRGLWUIHWB FLOLW L H\
FRXW&H U HEIFRQHHULRM | | L F GHL@ W U IVE X W B/RRJQ K D QFIF HWRVVHQWLDO
KHDOW KFREPB®RL W SNV X F KV K HILMD QL Q F U HIDQQH ZGHYHORSPBGW V
LQQRYDWLRQV LQ GUXJ GLVWULEXWLRQ LQ *KDQD

,QQRYDWLRQ LQ 'UXJ 'LVWULEXWLRQ

'LILWLGLE W U VERR\Q\RCPIHEWFRPLQF UH D 8RS XO®KID QDWHWDLO
SKDUPDFHLARPPHDOH D QV W D UWKBML@®Y R ONMKHHGDHI X UUH QW O\
VXFKQQRYDWRDYDPFIVUNBWLVIMHG XUH,QQRY M WRYIPAHE H
SURYLGHU IRRRVHEBHU GRRXNGBHWD IRFXVPIGPEHILQQRYDWRUYV
KRZHYRIUNWW UY LFEMXR® RUBUHBRP HD O VR L WRW K i QU BX \DIOQ H V V
PRGHOWKHRPSDQURZY QR W DHE[@H S OW 3K D UPDK L F\KW D UDWH G
SURYLGHU IRFPOVHIEBABRQVXPHU | RFX® WX U U HIOQW®R\OLYQW/® H
DXWRPDWLRQ RI ORFDO VXSSO\ FKDLQ PDQDJHPHQW DQG Gl



3URYLGHU IRFRUTWRMMUY LEBIQJLQRRPQYHQRRYWDNIJHPHQW
VRIWZ IVEBH J LRADDJONH W S R B BI6W RISQUR G XWB VJLWDOOWHKQDEOH G
SDUW\ SURGXFW UHLPEXUVHPHQW WR KRVSLWDOV FOLQLF)

YUXWH  +HDGMFDUH IQQRYDRWY [Q* KDQD

,QQRYDWFXV RQGLILWEGILWVW U LW RFRRARUXPRDODNMHKVHRIH
SKDUPDHLARPPH®® B\ HUWWSIKIDOJ P D BUHB/ HO HP H G RIPHD®IV R
RITHU SURGXFW ORFDWRU VHUYLFHY DQG HQJDJH SDWLHQW\



,QQRY DBWRWYVERQV X PHRIWH U Q PBIQBD/Q X | D F WX VBHKIRGE B W D
HQ D ESQMR G XH WL | L DIMBXRAQK H Q WFLKAHDPSIVRRQG X IR WH P HDQGVD O\ V L V
DQG GLIJLWDOO\ HQDEOHG FRQVXPHU VXUYH\V

7KH HD G D@ SRVG L J L WKLH BBMK® K D QIDQ F OXIKD U P R YORI G U |
DQGLSOLZKRLEDUWQHUWHKKSH6 RIIHUURGH OLYHWY LEIHV
PHGLNXGS OMRIXUDUHITKHVIRIGUR KHDW QF UH BAKHHE LFLRQ F\
ODVW GHOHY B\BLWHRY LBQQGHPBB®BUJH@ROLYRULHWLIIHUHQW
YDFFLEARREGR G XFWOL | HV PYHIGQLF DW BR® RVHHD OIRLKO LLVQV KN
FRXQWUKRXWD\GD\'URQHNOLPLERWIH VRR\REY G G H LVVHG
GHOL Y@ X MWHR/HY H UAK RG MOVE HW Z M MGBR. V S CDIMQFKH. ¥ H B K H V H
KDYH EHHQ LPSRUWDQW WR WKH TXHVW RI HQVXULQJ PHGL

,QRUGW® QKD QFKVWFWRG/WUHDRGHY®D RLIWR&MNVBQRYDWRUV
U HJ X O DIMDRPIRZ MWD YTHX L FN DR OWIRR Y HW RV. § D FAHK HDYOQ FRKIW K H
HO H F WSKROQUEFB O D WSRO \GX L G H EL YK Q WRB B A U Q RNIDRV
UHJXOPQWHSKXDUPDRLHYVXUERBSOLZQWHKS SO LFDEDHQ G
UHJXODWLRQV DQG PDQDJLQJ LQVWLWXWLRQDO ULVN

7KH 1 DIRQDY, BFWRQE 3KDWP DR\ 3OWRP 1 H33

7KHDWLRQIDOWBRDUFBEDWIRHB3KDVXEVHTXEHQN@MDX QFKH G
LOKDQ2 QD QD W LRBDIDBAN Kt UR/IMWMWN. Q& IULBQ GH[SHF WIRG
LPSURYH SKDUPDFHXWLFDO VHUYLFH DFFHVV DQG HQIRUFH

*KDQPRWULRQONG RIXGWDL\ENE KH DOMKUMKISN EQ

EXWKVIX UHH[SHFWRGFUHIWKHR P LQUD BV WWKGHH SKDUPDF\

L Q L W IDIQVGIQRHU H I\VZIDQUH (CHY/S&/D U W L F IRSW KBIRRSX O RVHL RB D O W K
VHU Y LIFHH3® D \E HW KHV D US/RILERWY KKD U P R Q L ROSMJLLRYEDPMAD OW K FD U H
VXSSPKDLRVZHCD/DQLQWH WRRSULYDWE& XEOLDESOFKDLQYV

, QW HJUDBR\WR S SFK\D LAAGP S U RWKHF RO O HF\WMLFYLHEQDB WU RP R W H
VIQHUJERWEP W LRIQWH VR X IDFHBY[ S H U WBIX\EFDD. @ G UY D WHHD O W K

V H F WRRDUQ/QDRAAG U XYW UBIQ@EWP HU JHY Y H PMIGD. GV QSISFK\D OO HQ JH V

LQGLYLGXmMESGR OO D E REHDMZHIOH M B W LMQDIFY L H YLHGIL FL Q H
DFFHVV FDQQRW EH RYHUHPSKDVL]HG

5 ROIR \WH 3 WYDW 3 KDUP DHHX¥FDO

6 HARULQ $ FKIHYIQJ 0 HAHH $ FFHW

7K UL YDRDH P D F HXHWFLAGFENED P D MBRRIO®I Q V X WL QIF WHDP® WK FD U H
DFFHVQYKDQDKHWHFWREM QH[SDQGLRPIPLWPWRIMEG UHVVLQJ
EDUUWHRUG LFDBDF HERP S D QLAVKILYG X XWBY D U LRHMWSSURDFKH V
LQFOXGLQJ SURYLGLQJ FKHDSHU JHQHULF PHGLFLQHV VXS



FRPPXQRXWRKEXDQIJGQYHDBWIRRIUD BRYBWER[S@GHOAIRUWYV
WRBURDPHFFHMAQRQ FREEPERDEQWHDMVRY ZKLFIXREH\R Q\CKH
IRFXR/QPHGLFLQHAM® R GWGH WRW K\HU Q L | KHID@WAMW HP U U WHRU V
DFFHVKHPD MRWIWKHKDDPHXWALBDIGHKDQRFFXIVQWKSHULYDWH
VHFWRU

SKDUPDFHXWLFDO 7UDGH
SULYBSKRYBIPDFHXWPEDQICHK\D QBU LW AU RAKKHD G RWKP R G LWL H V
WK$HKD U P D F BXQVAOE\AW U FKH SH (KGIW YRQRUHLPEGRWBWMVYUHQWO\
LPSROMFRXIRWW RUWKDQ RISKDUPDFHGMRPFQREHWKH FRXQWHU
27&PHSLFLRBINKSNVKEX RNMDRFBOB G XGHXGHEV P L O INBICA S RWRV
ORFDO SURGXFHG IUDFWLRQVY FRUUHODWH ZLWK WKH GLVW
DQG RYHU WKH FRXQWHU 27& PHGLFDWLRQ PDUNHW VL]HV

*KDQDBKDUPDFHXKWESRIPFRY SULVEIRWKQLVISHERGXBQY® D Z

P D W H UZHDWDAD O XDH\G 6 ' PQLQ DWHKRZIQQLIXUH 7KLV
UHSUHWRXWEO\ LQFUHDYBIOXW RPSDWRPSRUYV 7KH
VLIQLILFID\@HOLP SR UVDWE HH @ W W U L & RIVHKIER Q VW IFEW QI L Q J
HSLGHPLR®URRRI®HY HD\GM KR X Q VHP\D QR SUHVFURBWILRIQD HV
IRQRQ FRPPXQGEDEDWLY LB@I R UW X QRFEDA\X | D F WOXOUHIBID \
SURGXFH RYHU WKH FRXQWHU PHGLFDWLRQV WKLV DFFRXC



)XW  3KDUP DFHXWEDAP SRW DQG H SRWW

7KHRYUHQ P HW WU RXQKH F X W, IOWHNV UXRHQWED Q QW RIHP SRUWDWLR Q
RI PHGLFLIPHWRIBH HNVEFWD R B7 & V7 KH\ZH UMHH WHHER ORF D O
PDQXIDFWXBRIR®W® FDURBMXL RRZ H Y BR FIDOOQ X | D F WIXIUHUBRAY \
27&GUXSIUR G X PW LIRHD W W U IMER BWHRIES U R G X FOVQLERDQ/RIIV D GRHI

W K H&/WX ) X UMW R KBEVWLPBURG X RBKPQPDFHXKWLHQOMY®G

P D V¥ URX F WLLVRDV H QMR D\OK KWL HRWW U RKXURORPDB&IDFWXULQJ
PHW K REG\F R Q GIDUR G X FIWXL IRIGAVKKRD Q X IDFWHBHIWHPL ILQLVKHG
SURG XIPBVQ® O W H U @ BMWVDYBHHP D G H 'Y HRQR U1 | L F ENICEAS H D WA IQH
QXPERUWSURGREQWHIDLQZ ORF®WXID QX I D FWSXURGBMRY HQWLD O
PHGLFULRHMRUWR UMMIDHAAH J L RALER UW K BQ 8 W KR O X P H
JRLQOUR{WGET,YREDMHURRPEDPELDKHJHEBRV@RFDURGXFWLRQ
PD\EHVHHAL VWKL QF U HOMNY HUQPHQ@WDRBQBQIUD VWV X5 ¥RUW O
IR W KHQ G X VAMWY\H WR® H U Y HEFQ W KRRYWH U Q KIDGWHHBOURSRVHG

W R ZIDFE L H YWKDHL IR IPD N L OKID QW K(H2:$6 KXERSKDPDFHXWLFDO
LQYHVWPHQWYV

*RYHUQPHQW 6XSSRUW RI WKH /RFDO 3KDUPDFHXWLFDC

7KHIRYHUQ RHEWQRD\B UFRRV IR GP SO HP HOMWYHE QW HUYHQW LR G
DLPHGN XS SR WDVDIEIIV X VNI R ZRIW KGR FEDKD U P D F HIXQMGLDE\DWD U \
7KHIRYHUQRN®NMW HUPLRNS S RUKEB KD UP D F HR /UK BIMRZ W K
RSSRUWRQKW DOV R AR YGRLQ G X8 WRRRWQR Q XX D Q V

W FE U HDWSK PD FH X WALIFQX! D F WDQUA QWS BMOH* K B DLDW LR QD O
&KDPEHU RI 3KDUPDF\ VLIQHG D OHPRUDQGXP RI 8QGHUVWTE



+ROGUQI®DFRQVWUNFAWR®EHR QVW URIPWKRQP D FHXWLDEDVWU L D O
SDWNHVLIQWRHLGVKB ZD, QG XV VRWLDRD FK L MWKBHL RIEHFRPLQJ
DQ(&2:$6 KXE QVKLQ G X \DWQBY R XS S BRRWEDOXRID Q X\ X U WK ¥
JRYHUQRBGWVFOBYKBERILQWHUY H/@RWEBREY DUXQGHUZD\
VXFRVWDH[RSWLRRWHOHFAVPISE U BKIDBUPDFHXOMBBGVWLRQDO
IXQGLRWRPIBRFDKD UP DIFHIBAP SD QEHF R YRI®/ U DRDHJ U DGV
SURPRWL*RQ QD LSIK® U P MFLHSQU®R G XRWK(H:.2:$6 UHJLIRBHLQJ
FKDPSLREQWE&H QLR BUH I$J (D LDUYGU D GH U U H QY WIQUB H U R
UDWKNDOXH ®VBIHKD QXPERIS KD UP D F HXQ\SLXARA/ W DKVDND O V R
SURYLGBGLRUYRPBRF®WP DNHMRR Q V WPLDXFXN D F VEXOWDLED &
DLEQWKBFKLHYRIQQWHUQDWDRGHUGNYWHPL\DWWERELQFR
3KDUPDFHXWLIAD®® R ADORWKBWYEHQH | LWRREK HVRY HUQPHQW
IXQ G LWRR Q V WWDXQRWD F V8 )XOWDLIDNKD &/K HURD 3 D Q& K H UHPE\UR Y H
SURV S HEMW[\S RUMW K QWI UL BYO DX G DEYKLVL WK QIRUWXQDWHO
LQDGHTXDWH

&21&/86,21

$V*KDQDWULWRFS U RD/RHFYV W K HD O W KFFORDIF FHWMR HGLFLQH V
DSSHDWQR W KWMRK D O OHQKAY 8 HV D F \?Q WBKLHP SOHPHCQRVDW LR Q
HITHFWXSS®OKDDQQDJIJHPIBRWW\VWHRBYVRGE D WMDREX E O QRS

S UL YOMOHO W KIFFLLCHD QV@&/HKWHH Y LRIZ HF R Q GIDWWDKUW S BUWY LG H V
GDW DR GQ VL RQW KAHK U UHVQ IRWPHH G L FID DFHHLV/@W KKHH D O WY A B\RIR U

*K D QB\G HW DWE®R 9 \LIGWKVHX S FAX\D Z R L FKO @ HV D U J H @ ITEX H V W
WRRKLHYBFUHDVHBWWRHSLFLQHVFLWROS\SFOKD PQ Q DJH PIH\WQ W
FULWLRDY X UAHGLFDEAHEVHQKD QRRRWHIDFWRWKWDWLRQDO
VHOHFWDRRVHRI PHGLFL@HM UG DSEAKHAXVWDLQDEDGFLQJ
PHFKDQLN®BH O LIDEDEWGK X S S\OV W HPE H O LPYHAELL F VDRMH U V
*KDQDMRPSOBIGPLQLVWWNDXNLWKHD OW KFDAXKDAB QDY HUD JH
PHGLFRQBIL QREDLORXW L QVKIHX E & HF WRUM X UWARPIS RXQGH G
E\DIUDJPHQAMXISSPKD ID®D G L VW ULEWWHPYS URYHRFXUHPHQW
SODQONR@HPRRBORF X U KAHODMAKH AR U D W LRHXD-OD/QLER/QR |
PHGLFLQHEULRHPHGLF EQHW RPEDW K G RXUKF VHLFIRQ FHDEOH
SULFB®D L FELHWHREQH [W H UQHD & U HSQUALHF lSQB R Y W R Z DU BR U H

V X VW D LIQHDIE@MW)KD Q E K Q BXRRWQ @'\H OR BWKI-D WL RED QKX UD QFH
6 F K H PEX WK D UMKV S R Q \ZLLEAGIO L YADMVAHAL RV X U B Q ®HH G XFEXHW R |
SRFNVBM Q GIL@Y O RZKIHJ D G X R R W/ KKH D O W X A B WiRZ MDF® V K

DQG FNUWW HRUWKH URRURY D@LR ULVEXWHRRKD QWK UR XJK
GLJLWLLDFULRVN RPSURFAHWRHGLFLQKWYRMNIIKFLODODAMW PLOH
GHOLYHOLRNYIQDD FFHVVILFVXBVWE QKD QWG F H ITKIHOR &M

WKH JRYHUQPHQW LQ SURYLGLQJ DQ HQDEOLQJ HQYLURQPE



EHRYHUHPSK® VKR XD®LQFUHIDQRY HU Q VEX@SORUWKSULY DWH
SKDUPDFHXQ®. WG U R M HFWFR GO R FAWXSIU R G X P AR KDVER
LQFUHDWHEGE ODREPBGWF YWIRR QSRS XODEEKHQHAHIRUGDREILOLW\
PHGLFLQHYV

7UD QV L WALRRROUNEXN W D L\QXCEESRIKID V QV W HZR\E Q K D @K Bl Q DITWH V W

W R Z DOURK L H WIQQLY HK N D O W KAKDURHXQ K U H PHKEG F DG AH VT L V
WUDQVPDALRM)FRPB SRVVDEWMKURX¥RQVLGHBRDWKRROORZLQJ
UHFRPPHQGDWLRQV E\ SROLF\PDNHUV LQGXVWU\ DQG FRQ

5(&200(1' $7,216

,PSURYLQJ GHFHQWUDOL]DWLRQ LQ WKH SXEOLF VXSSO\ FK
VSDFH

'XHW R/KFHR P S O H [R MV IKHHIWL Q B D O W K ADWBIR & X S SFK\D L QWV
QHFHV WDRIN DV V\M KX U UG B RH Q W W/DAOLLY FRBAWX KNHXSOK K D ILQ

W H URIW KGH F L WLSRDQPHD O RIZRHIAL | | H UH@AW LREODELVFUHAER Q
DOOREWGBKHY HUQPIHR@WD UL RXYFWVURBBVSURFXUHRIOWFLQJ
VHUYGHID L YDHQUE X P DQHV R X B BIQW JH P B QWKW VW HF R O YAHAH
UDQRKGLVFUARD@ERORVRAIXQFWDRRQRWRBWKHQFUHDYRBD O
FKRLRMWRPHXQFWODRISHF XU H PHOQWKSR W H QAMRLHGDY R L JK H U
SHUIRUPWQEBPUHG LFDO R $G G LW L QD@ HLDK H D O/AMKW H P
PDQDJHURJIWUIRBAR UH QD QB HY A X W FGINWH G HRGW K HQ F U HIDY H
GHFLVLRQ VSDFH WR SRVLWLYHO\ HQKDQFH D PRUH HIILFLF

(IMLFLHQW XWLOL]DWLRQ RI GDWD DQG GDWD WRROV

*KDQIKIWD OWKRKBSF&KDIBQH U D WHM IDPRY MWD WRZHY B U

O WV K\HX S SFOK\D P@Q Q D J H PR | R UFPIH@EX D DKOHK H D O W X PDW P
KDYDGRSWBGGEDWD GWRREIPIMQ P S U RPDH) D J H PRI WR % N DV

O RRIVW K H WHR RECHA L J QGHRD @O WX S SR D IGD WX | | HWREPQV XIILFLHQW
LQWHUR S HAKDEGE DBV QD FFXGDWB SWXRBH. QV W DWQFMHPV
GHVLJIQRHER PP R GPLDA\D J H AHURI WHIQSDUDRBHYHORBDJIJHPHQW
VAV W HPR/HWH VW HPH/HEEH L Q W H U R SAHRULDHEDAVBD Q V' S B BIMQ@F\H Q
WKFFRWDQGHYH@XKBRWKWSSBOKDL QDG G LWLKEH)D Y L WADRAZIDRUQG
PDQXBAGPPRWPDQDJHPHQWXSSPKDLQVNDAD GEHDNW UL EXRNHG
LQDGH TKOCPVDEH VR XD O BAUQLRN X S FXK\DV QY M L GHRBHFUXLWLQJ
RIFRSHWW®FIR QW L QUWRILSILRI UBRRWWAR QI LGR § WHVMRV H
WKGDWDQDJHPWMRRYW L ODE & HPX UW K H WPRIBSAXDPQ QDJH UV
FD®OVEHQHILRRXW VR XRBPOWEISOK D IGD WD QD JHPWERW K H U
SURIHVVLRQDOV RU WKLUG SDUW\ GDWD RU EXVLQHVV DQD



DQH M \UH I H U HRGHHF L \PIDRNQ IQ@ X S F&K\DP Q Q D J H P HIQHYD RWV K L V
H[WUD IXQFWLRQ UHGXFHV EXUGHQ DQG LPSURYHV HIILFLH

,PSURYHPHQW RI SXEOLF SURFXUHPHQW V\VWHPYV

7KBXEGURF X UHPEIQI REAH HOX | | L FW RRWE W H U | HW KRR

L QVHKS X E CBLLFR B H P HSQMR F HW WY R0 HIWR PV V XWXFRVSROLWLFDO
LQWHU | DWQHBY S 1 R L VEE D SWLARFX U HSPUHDGAW L VWAL FRRXHFBSWD SHU ZR U N
SURORQHKGHDXFUMMGHTXBWEL@QGLQVXIILFR@WRULQJ
,QWHU I HUB\HMEM D O X CEVMIQRHQ L W HEDUH\F MWW PQ \E HF X UW [EL O H G

GHFHQW U DRIG HFW WRRN)L QH FH Q W U DEOHLA L @L.IRNL 6D QKD Q F H
VW U D WWR EK U FSROHD@VEZIKHIWH T X L U HPBEHOWYD G HOD@RGWUDFW YV

DUMURS MZDUGHEFHQWLWKMWHRI*+$1(36 DQGP SUR YLLVQV
PRQLWRQRBYHUVEWKKEES$ZLYWUHDSREQHRF X UHRHQMI QW LD O
PHGLFLEMWHGXFIS@QBHUZRIHG XFEQUHDXFWIMRLQFUHDVLQJ
WUDQVSDUHQF\ DQG DFFRXQWDELOLW\ LQ WKH SXEOLF VHF

,PSOHPHQWDWLRQ RI SULFLQJ VWUDWHILHY DQG SULFH FR(

*KDQDIWLFSROLFRBIKDUPDFH oW SRIDFWL PSD® P H Q 8VFDQ\FLLRHV H
VWHBRZDEGSOHPHQRWIKSHUR 63 RO VKR XLAXE O B HWM @I)P HDGV
UHJXO BW HBELLUDIW MHKWDEG P L Q L V BUHLLFHEHIN WE QXS U L FW K UR X J K
QHIJRWLDIWEBQ D XIDF WXQERBYXPH EDVIHFERDLFREWQLODWHUDO
VHW\SUPHIVK URXR WD BIBR P HQUAX O H P IDNQLE)W H WOIDKU ISQEALQ J
ZRX G RMW L WXMBROLBOL W L\ WIRRMG X¥FKHH O L B ® FIE L FS Q@ HRQV
PDUNRWF$IGLWLRQDPO@WRIBUSULFNQDQVSDDEEEWK TXLUH
GUXUXS SPK D IDF W R/XV¥ R VP D Q X | D F WA R H S WUFW SDQ F R V W/\R
JRYHUQPBG\WHI QHEPOIIRFX BEKHOSTKOVWQ IRUPBW@RB G QWR
WKEHYHOR SPIBQWSU L BHIW D E D \ZHK\. FH U DH/J X L G BYX U LSQUL F H
QHJRW L ZWWRKDW P D FHKRWALFDOL 8 FRUP R QLW BXIUGR VKV V
IXUWKHU DOORZV FRQVXPHUV WR PDNH LQIRUPHG FKRLFHYV

ODNLQJ WKH 1+,6 PRUH VXVWDLQDEOH

7K XFFHRWKIH , 6L ¥ U L WDZEIBNOQ V W U X PR-HDA B DQSDUWLEE BIU U WHRU V
PHG L FDWFIFRIQY K HF X U UIKQ@\8 PRE HGK R Z H Y@V X V W D t LOYDHERAXHH

OL P L S/ HEE0EDEG J HRMW K H+,6 WKAXUUMBRSRIFRYHUDRWHUWDLQ
PHGLFIFQHMUH G X ENGH O L VW U QLIMHIRMNR W KCHE H Q HSDW M DD B G
VKLIWALIQHMHF O X /MG Y LRMWKSIULY B VBN B WL Y KWBIW.IKQ VX UDQF H
V F K H PIHOK D QIOD YGIH P R QW WRGDIS D FALBVH O LHYTHKUL WHDHEDDRIEK W F R P H V
Z KL GIHFIL H QRADARD J IKHID OWHE RY WK HDURRUHHV SR QMLLYQIG L Q J
DQVZHVUBR O IEK\D OO H@MKKHDOW KFDW HKH [SDQVRBQLYDWH
KHDQQW D @VB @ G G L WDNR®IIRB WEZR R 6@ D BADKIR YUHQ P FVORK W
SXEOKMBOWEKSHQG L MKKUBH RY L G HQWW X NOEBVUW PPRUISHR S OH
&ROODERUDWLRQV EHWZHHQ SULYDWH KHDOWK LQVXUHUYV



SURGXWAAMWHDOLQWHPISWRYERBPS HWS W IFMFBKDUPDFHXWLFDOV
SURYLGLQJ D UHDG\ PDUNHW

+DUPRQL]DWLRQ RI SXEOLF DQG SULYDWH KHDOWKFDUH VXS

2 Q HP D MFD L ORIMWHKKIH D O W K B BREK\D L @V KIf D J P H Q \R IB\X E @G
S UL Y\DX\BHSFGK\D L D QDX VRRR Y M/ R Z DP® UHQWHJDRWBIGPRQL]HG
KHDOW K FDWHPD O L J @GLRPIH VINQLE [W H WHY®R X 4 EWKKIDWLRQDO
KHDOWWHIYQGLVHDVH \LRMWFH ULYR @\ VR RRE0RAJ WE@IFH. FLH QW

L QW H J URDWKMRZR X S SFK\D LR/X GI® K D QAFUHD F H [RER_HDG M\ L TKHY
LQWUR GRIEMWAFZELAKKDUPR QS PHWDRMAWRS SKKD L OB \E HW K H

VW D USR/IL QRIWY KILQYW H J BBDAWLRY \E RR@BVRV W D PQLOWHURSHUDEO
OLQN ZLWK *+L/0,6 DV D ILUVW VWHS

6WUDWHJ\ LPSOHPHQWDWLRQ RI JRYHUQPHQW VXSSRUW IRU

TKIBSROHEFEQEWUDWHRIPMWHRIRYHUQ RHEWQW R Z DAXG S R UMKLHD J

ORADYEG X PWVEHL P S O H P HIQQAGHRE\H U HDOQ Q R X QFIHGX E V L G RIEV
H[HPSW IDRQWLQLPLLRS RWWRIY HO H FRAHHEGE F D WWLRR R R \OWR F D O

SURGXFWLRQ ZLOO LQFUHDVH DFFHVV DQG UHGXFH GUXJ FR

1RWHV RQ PHWKRGRORJ\

4XDOLWDWIXEQW LWDRWW N HFRDVEE DBROOHBEY®GDO\]HG
EHWZBHBHBUXDQWXQH B5HWURVSGBWBYMROOHBEWRRP G+

$ FRPELR@GH W X GNLHVQ | R U P Q@\M U D IQREZAWU D WD QL GHRGP
VDPSOZMHPSOR\B® PHUFNROOHBWP G XE &IRFV S LW IDSOM. YD W H
KRVSLWDOV SULYDWHO\ RZQHG SKDUPDFLHV WZR UHJX

'DWDURP R ZDWHWSRFWIPWEHUREG GHVLJQBMEHAF

KRVSLWORYJWLIGIM) WHUYHHER Q G X AW WRBX W S IV WLRH\QWH V V

| X O | L OCHPHRYSW H V F WPLHEGHLG- IDAHBW R F X U HRRIFGQHIKALDYY VHV V P H Q W

ZD\EDUURXMB/ QWKH?2 PHSLFIXYHHQGLFDWRBBMUD WKRIENOLV WV

7 K HD LR/MY U DFFHH@IL F LZQRAW H S DELDHVGR@V KR S S U H Y D®LH/QME RV
DQG H[FOXGHG WKRVH RI YHUWLFDO SURJUDPYV



SHIHUHQFHYV

*KDQD 6WDWLVWLFDO 6HUYLFH *KDQD 3RSXODW
&HQVXV JHQHUDO UHSRUW YROXPH & SDJH
KWWSV 2727272 VWDWVJKDQD JRY JK JVVPDLQ ILOH8SORDG S
& *HQHUDO 5HSRUW &BUHYLVHG SULQWB D SGI

OLQLVWU\ RI +HDOWK +ROLVWLF $VVHVVPHQW RI WI
3URJUDPPH RI :RUN *KDQD
KWWSV ZZZ PRK JRY JK ZS FRQWHQW XSORDGV +RO
“XQH SGI

'RUOG +HDOWK 2UJDQL]DWLRQ (TXLWDEOH DFFHVYV
IUDPHZRUN IRU FROOHFWLYH DFWLRQ 'RFXPHQW QXPEHU
KWWSV DSSV ZKR LQW LULV ELWVWUHDP KDQGOH
QJ SGI"VHTXHQFH LVSOORZHG \

'RUOG +HDOWK 2UJDQL]DWLRQ 2QH ELOOLRQ PRUH
8QLYHUVDO +HDOWK &RYHUDJH :+2 )DFWVKHHW
KWWSV Z727Z ZKR LQW QHZV URRP IDFW VKHHWY GHWDLO >
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