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L OQWHUQDWLRQDO -
&ERQFHSWXDO 6WUXF

6PDUW $SSOLFDW

-XO\ '"HFHPEHU 9RO
DEOH RI &RQWHQWYV

1R'RN_PU1 aVPYR®

,PSOHPHQWDWLRQ DQG 9LVXDOL]DWLRQ RI &RQFHSWXDO *UDSKV LQ &KD
+DUU\ '"HOXJDFK 8QLYHUVLW\ RI $ODEDPD LQ +XQWVYLOOH +XQWVYLOO

/IDQJIXDJH ([HUFLVH *HQHUDWLRQ (PXODWLQJ &DPEULGJH 2SHQ &OR]H
$OH[H\ ODODIHHY 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ +LJKHU 6FKRRO RI

1RLVH 5HVLVWDQW ORUSKRORJLFDO $OJRULWKP RI ORYLQJ )RUNOLIW 7U

90DGLPLU 20HIJRYLFK &KHUQRXVRY 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ :

$QGUH\ 90ODGLPLURYLFK 6DYFKHQNR 1DWLRQDO 5HVHDUFK 8QLYHUVLW\
5XVVLD

&RQFHSWXDO *UDSKV DV JUDPHZRUN IRU 6XPPDUL]JLQJ 6KRUW 7H[WV
6DELQR OLUDQGD -LPpQH] ,1)27(& &HQWUR GH ,QYHVWLJDFLYQ H ,QQR
&RPXQLFDFLYQ &I WHGUD &RQDF\W $JXDVFDOLHQWHY Op[LFR
$OH[DQGHU *HOEXNK &HQWUR GH ,QYHVWLJDFLYQ HQ &RPSXWDFLYQ ,Q
*ULJRUL BLGRURY &HQWUR GH ,QYHVWLJDFLYQ HQ &RPSXWDFLYQ ,QVWL

7KH (035,6(6 SDQ (XURSHDQ JUDPHZRUN ORQLWRULQJ DQG &RPEDWWLC
&ULPH

6LPRQ 3RORYLQD &(175,& 6KHI¢HOG +DOODP 8QLYHUVLW\ B6KHI¢ HOG ¢
6LPRQ $QGUHZV &(175,& 6KHI¢ HOG +DOODP 8QLYHUVLW\ 6KHI¢ HOG 8.
%DEDN $NKJDU &(175,& 6KHI, HOG +DOODP 8QLYHUVLW\ 6KHI; HOG 8.

$QGUHZ 6WDQLIRUWK &(175,& 6KHI¢ HOG +DOODP 8QLYHUVLW\ 6KHI¢ HC
‘DYH JRUWXQH &(175,& 6KHI, HOG +DOODP 8QLYHUVLW\ 6KHI, HOG 8.

&RS\ULJKW
TKHQWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXPBWXUHY DQGIEBOUW $S
&RS\ULJKW « ,*, *OREDO $00 ULJKWV LQFOXGLQJ WUDQVODWLRC
1R SDUW RI WKLV MRXUQDO PD\ EH UHSURGXFHG RU XVHG LQ DQ\ IRUP RU
SXEOLVKHU H[FHSW IRU QRQFRPPHUFLDO HGXFDWLRQDO XVH LQFOXGLQJ F
XVHG LQ WKLV MRXUQDO DUH IRU LGHQWL¢, FDWLRQ SXUSRVHV RQO\ ,QFOX
LQGLFDWH D FODLP RI RZQHUVKLS E\ ,*, *OREDO Rl WKH WUDGHPDUN RU UHJ
DUH WKRVH RI WKH DXWKRUV EXW QRW QHFHVVDULO\ RI ,*, *OREDO

7KHQOWHUQDWLRQDO -RXUQDO RI &RQFHSWXNOLBWHXFG RUHYLY QG G R.MU W K
&DEHOOYV 'LUHFWRULHY OHGLD)LQGHU 7KH 6WDQGDUG 3HULRG|LFDO 'LUH




,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

7KH (035,6(6 SDOQ

(XURSHDQ )UDPHZRU
ORQLWRULQJ DQG &RPEDWWLC
2UJDQLVHG (FRQRPLF &ULP

6LPRQ 3RORYLQD &(175,& 6KHI¢HOG +DOODP 8QLYH
6LPBRQGUHZV &(175,& 6KHI¢HOG +DOODP 8QLYHUVL\V
%DEPNKJIDU &(175,& 6KHI¢HOG +DOODP 8QLYHUVLW!
$QGUHZ 6 WDQLIRUWK &(175,& 6KHI{¢HOG +DOODP 8Q/|
'‘DYH )RUWXQH &(175,& 6KHI¢HOG +DOODP 8QLYHUV

$%675%&7

7 K HILE H HREX U VI R AMH JRIIDQV R B B/D WIWVIRDEREIRDO F 6 68 UQRRIX YD QUARR P LF
&ULPE2(&7DNLRURBW KIDO XV \B QOGMMHRIDL Y WD Q J(BX UR SHIOLGQVWHP V

VX PR/XUR SR OIf® QWK 1(DYHDQDW VR QW BRMYKHABBRNY D WMRQUR Y L G H

DP R FIR K HD GBRRR U G DG W IRFBEF W HIFQEHW HAPY & RKID\L PY F K L HWEKE@ M J K
WKBI35,6(BUD P HZZRUNPIG G D OXGD W LR QDIDQ)GS 1 (X \VWHEPYFUHWMKHQJ
HIITHFW IRARPHPK\Q L BB WRXRYR 6385, 6 (BER X DGW UR @XIFHFREG PRQ QI XD JH

W D[R RBR(&LQF O RG DAL DX § SRDUH REYHHQU L MKKHD JR @R FAK U EEK @ W

Q HWR R QBQ D ONYAIEK QLR Y RWWEEK( & U F K L WHIRIV®SU 618 P E R GALKHO O HIJLWLPD W
EXVLQRB2EVDBHW RQLVWRERBEDWWHG

.H\ZRUGV & RPHBQXWUIDENCH.. B B QYR 6 Wi U 0 OBV WHIRMHAK L W(HF R\Y R IEP H
(QW H USWH_R/IHN HXFIWRSRIHONV R @ R J D Q & \UH 86HH P D QMEAD [RQ R P\
7UD QV RRWQIERIG W

,1752'8&7,21

(FRQRPLF FULPH VXFK DV IUDXG ,3 LQIULQJHPHQW FRUU
FROWLQXHVY WR EH D PDMRU FRQFHUQ IRU RUJDQLVDWLRQ\
HYHU\ VHFWRU 3Z& 'LVFRYHULQJ DQG GHYHORSLQJ VI
ILJKW 6HULRXV 2UJDQLVHG (FRQRPLF &ULPH 62(& FULPHYV
WLYH VWUDWHJI\ DFURVV QDWLRQV LV WKXV DQ LPSHUDWL

'2, ,-&669%

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

,QWHOOLJHQFH 8QLW ),8 SUHVHQWO\ KDV LWV RZQ )LQDQFLD
DFURVV VHFWRUV DQG UHJLRQV KRZHYHU UHTXLUHV WKDW W
LQWR RQH PXOWLOLQJXDO SDQ (XURSHDQ V\VWHP WKDW DW V
WKHQ IURP WKLV VLQJXODU EDVLYV EH HIWHQGHG LQWR WKH J¢
ZRXOG IHGHUDWH WKH ODUJH YROXPHV RI 62(& LQIRUPDWLRQ
VRXUFHV DFURVV WKH (8 LQWR D VLQJOH VKDUHG LQYHQWR!
PRGHOOHG XVLQJ DQ DJUHHG SDQ (XURSHDQ WD[RQRP\ RI 62
ORZ LQWHQVLW\ RQHV WKXV JLYLQJ PHPEHU VWDWHV D FRP
LV LQ IXOILOPHQW R F RWXRMU @ BIBHEY WEBYRWLKHQ JIXKRSH B Q

6RFLHW35,6(6 KDV EHHQ SURSRVHG $QGUHZV 3RORYLQD <D
$QGUHZV HW DO 7KH (035,6(6 JUDPHZRUN LV WKH VXEM

68&23( 2) 7+( 352%/(0

$ UHFHQW JOREDO HFRQRPLF FULPH VXUYH\ RI UHSUHVHC
WKH ZRUOG ZDV UHFHQWO\ FRQGXFWHG ,Q WKDW VXUYH\ PR
GHQWYV ZHUH HPSOR\HG E\ RUJDQLVDWLRQV ZLWK PRUH WKD

RI WKH VXUYH\ SRSXODWLRQ UHSUHVHQWHG SXEOLFO\ W
WKDW HFRQRPLF FULPH UHPDLQV D IXQGDPHQWDO IDFW RI O

QHVV FRPPXQLW\ W UHYHDOHG WKDW RYHU D WKLUG R
FULPH 1HDUO\ KDOI RI UHVSRQGHQWY UHSRUWHG WKH U
LQFUHDVH IURP $PRQJVW LWV PDQ\ RWKHU VWDWLVWLFV

VXIIHULQJ IUDXG H[SHULHQFHG D ILQDQFLDO LPSDFW RI EHW
7KH SHUFHQWDJH RI UHVSRQGHQWY UHSRUWLQJ ORVVHV LQ F
WR WZR SHU FHQW 3Z&
$FFRUGLQJ WR WKH (8 &RPPLVVLRQ &RUUXSWLRQ DFURVYV
(8 HFRQRP\ DW OHDVW % EQ .. EQ DQQXDOO\ DQG WKH 331
(XURSHDQ &RPPLVVLRQ JRU RQH (8 OHPEHU 6WDWH
ORVVHV DUH QRZ HVWLPDWHG WR EH ... EQ .. EQ LI KLGG
$XWKRULW\ $V DW 'HFHPEHU D PDSSLQJ RI RUJDQLYV
RUJDQLVHG FULPLQDOV LQ JURXSV FXUUHQWO\ RSHL
8. 2UJDQLVHG FULPLQDO DWWDFNV RQ WKH 8.1V WD[ UHJLPH\
7KHVH ORVVHV DIIHFW WKH 8.1V SXEOLF VHUYLFHV DQG L
WDUJHWHG ILQDQFLDO VXSSRUW 5HSRUWHG IUDXG DJDLQVW
LQFUHDVLQJ DQG QRZ DIIHFWV D ODUJH SURSRUWLRQ RI WKH
8. RI DSSUR[LPDWHO\ ... ELOOLRQ DQQXDOO\ 6PDOO DQG PH
DEVRUE WKH LPSDFW RI IUDXG DJDLQVW WKHP DQG FDQ FHDV
$GGLWLRQDOO\ GDWD DQG PHWKRGYV DUH QRW FRPSDUDE(
VIVWHPV 6RPH FRXQWULHV XVH GLIITHUHQW FRXQWLQJ XQLWV
FRPSDUDELOLW\ Rl GDWD EHWZHHQ (8 OHPEHU 6WDWHV 7KHU
62(& GHILQLWLRQV DW WKH (XURSHDQ OHYHO DQG LQ FRQWH]
(XURSHDQ FRPPRQ GHILQLWLRQ DQG FRXQWLQJ XQLWV UXOHYV
,Q WKH ILHOG RI HFRQRPLF HYDOXDWLRQ DQG 6WDWH ORVV R
VLIJQLILFDQW JDSV EHWZHHQ *ZKDW VKRXOG EH GRQH" DQG 22
LQJ GDWD DW D QDWLRQDO OHYHO DQG FRPSDUDEOH GDWD T
DQ RYHUDUFKLQJ KROLVWLF YLHZ

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

7+( (17(535,6( $5&+,7(&785( 2) 62(&

62(& FDQ EH SRUWUD\HG DV DQ (QWHUSULVH $UFKLWHFW X
HQWHUSULVHYVY DFURVV LWV EXVLQHVV HFRQRPLF VRFLDO
GRHV WKLV PHDQ" 8VLQJ ($ 62(& DUH FDSWXUHG DV pEXVL!
HQWHUSULVH 7KH YDVW ERG\ RI ($ NQRZOHGJH FDQ WKHQ
WKH GLVWLQFWLRQ WKDW WKH WUDQVDFWLRQV LW HQJDJI
WKH RWKHU SDUWLHV EHFRPH YLFWLPV WR WKRVH WUDQV
LQGLYLGXDOV EXVLQHVV RUJDQLVDWLRQV RU VRFLHW\ 3X
EUHDNLQJ WKH ODZ DV D FRVW WR WKHLU PEXVLQHVVHVY |
RWKHUV WKDW GLVWLQJXLVK WKH VWUXFWXUH RI 62(& IURF
WKLY GLVWLQJIXLVKLQJ FKDUDFWHULVWLF E\ ZKLFK WKH\ F
LGHQWLILHG DQG VWRSSHG ($ FRQYHQWLRQDOO\ KHOSV EX
VWUXFWXUH VR WKDW WKH\ FDQ EHWWHU XQGHUVWDQG DQ
WKHLU pPLVVLRQ DQG YLVLRQYT ($ FDQ HTXDOO\ DSSO\ WKl
KROLVWLF PHDQLQJ WR WKH GDWD 62(& HQWHUSULVHYV JHQF
RUJDQLVDWLRQDO DQDWRP\ 2QFH H[SOLFDWHG WKHLU VX
DQG WUDSSHG DQG SRWHQWLDO YLFWLPVY DOHUWHG

J)LIXUH WDNHV RQ ERDUG WKH EHVW SUDFWLFHV IURP
FKLWHFWXUH )UDPHZRUN DQG DSSURSULDWHYVY LW WR 62 (¢
62(& LQFOXGLQJ LWV SURWDJRQLVWY WKH FULPLQDO HQW
YLFWLPV WKH\ WUDQVDFW ZLWK WKH /RFDO (QIRUFHPHQW
(QIRUFHPHQW %RGLHV

7+( 62(& 75$16$&7,21 &21&(37

7R HIWHQG RXU XQGHUVWDQGLQJ RI 62(& 7UDQVDFWLRQV
WKH 7UDQVDFWLRQ &RQFHSW IURP 7UDQVDFWLRQ 2ULHQW!H
DFWLRQ &RQFHSW EDVHG RQ 5HVRXUFH (YHQWYV $JHQWV
HQWHUSULVH WUDQVDFWLRQV KRZ WKH\ WUDQVDFW WKH
9\P WDO 6FKHOOHU /IDXULHU 3RHOV 6SHFLILFD
FDOOHG (FRQRPLF (YHQW DQG (FRQRPLF 5HVRXUFH 7KH\ W
WKDW KLJKOLJKWY WKH YDOXH DQG WKH FRVWV RI HDFK V
(DFK (FRQRPLF 5HVRXUFH LQ D 62(& WUDQVDFWLRQ KRZHYF
DGYHUVH LPSDFW RQ WKH (8 HFRQRPLHVY ORVV Rl VWDWH |
LPSDFW LQ WKH ZLGHU HFRV\VWHP 6XFK DQ (FRQRPLF (YHC
H[FKDQJH Rl WKH UHVRXUFHV LGHQWLI\LQJ WKH YLFWLP L«
UHVRXUFH $JHQWV LQ WKH PRGHO DUH GHOLQHDWHG DFF|
7KH LQVLGH DJHQW LV WKH LOOLFLW SURSDJDWRU RI WKH
WKHVH VHPDQWLFV ZRXOG GLVWLQJXLVK WKH XQGHVLUDE
WKH WUDQVDFWLRQ 7KH 7UDQVDFWLRQ &RQFHSW DOVR FL
62(& WKXV PLQLPLVLQJ WKH LPSDFW RI pUFDW DQG PRXVHT
GHWHFWLRQ VI\VWHP EHFDXVH LW LV WKH LPSDFW WKDW L\
WKDQ WKH HYHQW RU UHVRXUFH LWVHOI 6WDPSHU
&RQFHSWXDO *UDSKV &*V DUH D &RQFHSWXDO 6WUXFW
ZLWK WKH SURGXFWLYLW\ RI FRPSXWHUV DQG FDQ EH SDU

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

JLIXURKE2 (SUFKLWHPWNEIROGNISWRRZ*$)7 KESHQRXGWHUSULVH
S$UFKLWHFWXUH )UDPHZRUN 72*%) ZLWK SHUPLVVLRQ

SOEC Repository

Platform

Standard sets of Catalogs,

Matrices, and Dlagrams,
organized as Viewpoints

“Real-World" SEOC
Enterprises & their Victims

-—————— ?

LEA, EU/National Quearles | Analysis
E nforcement Catalogs, Matrices,

©Tc Opon Group Stakeholder \i and Diagrams

LEA, EU orN ational
Enforcement B ody

&*V DUH FRUH WR ,62 &RPPRQ /RJLF ,62 &*V ZRXOG
(035,6(6 $FFRUGLQJO\ WKH 7& DV D &RQFHSWXDO *UDSK &*
$GGLWLRQDO ULJRXU WR &*V ORJLFDO OHYHO ULJRXU LV SU
&RQFHSWXDO 6WUXFWXUH )RUPDO &RQFHSW $QDO\VLV )&$ \
LQFOXGLQJ D FRQYHUVLRQ IURP &*V WR )&$ &* )&$ $QGUHZ\
$QGUHZV 7KH 7TUDQVDFWLRQ &RQFHSW LQ )&$ LV UHSUH
GHSLFWH&WEN ,W UHYHDOV WKDW WKH FXOPLQDWLRQ RI WKI
YLFWLP Rl WKH ,QVLGH $JHQW EHLQJ WKH LOOLFLW SURSDJD)\
XSZDUGV DUH WKH (FRQRPLF 5HVRXUFHV DQG (YHQWV LQYRO

JLIXUH 7TKH 62(& TUDQVDFWLRQ &RQFHSW LQ &*V

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

JLIXUH 7KH 62(& 7UDQVDFWA&R D&EROFHISIV LAORERYLQD

=

| Economic_Event |-‘ '.' - -I Transaction part |

| Economic_Resource |- " - Economic_Event event_subject |

Economic_Resource source

- .’ " "| Economic_Resource destination

.- - -| Inside_Agent vietim

L}

| Outside_Agent I

7KHUH DUH RWKHU XVHV Rl )&% LQ UHSUHVHQWLQJ RUJDC
DVVRFLDWLRQV $Q H[DPSOH IURP GUXJ WUDIILENLQJ LV VK
DQG H[SODLQHG HOVHZKHUH $QGUHZV $NKJDU <DWHV 6V
7TKH ILIXUHV KLIJIKOLJKW KRZHYHU KRZ WKH\ FRXOG EH

LQJ WKH DVVRFLDWLRQ EHWZHHQ EULEHU\ DQG RUJDQLVHC
YLROHQFH *LYHQ WKH FRPPRQ EDVLV LQ )&$ WKH\ FRXOG
&RQFHSW DQG ($ (QWHUSULVH $UFKLWHFWXUH GHVFULEH

(&2120,& $1$/<6,6

,Q FROMXQFWLRQ ZLWK WKH 7UDQVDFWLRQ &RQFHSW &RP
HOXFLGDWHY WKH GLUHFW DQG LQGLUHFW HFRQRPLF LPSE
3RORYLQD <DWHV $NKJDU  %D\HUO 7KH &*( HFRQRI
EHKDYLRXU RI 62(& HQWHUSULVHY WKHLU ($ IUDXGXOHQW
DUFKLWHFWXUH WR HOLFLW WKH ($ DV DQG WUDQVDFWLRQ
LQJ ZHOIDUH VWDWH ORVVHV 7XUQHU $OVR LQ ILVFE

( 3(806

3HUWLQHQW WR D 3DQ (8 ORQLWRULQJ 6\WWHP 3(806 LV (
VKRZQ E\ WKH VROXWLRQ FRQFHSW GLDJUDP )LIJXUH

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

JLIXUBLVXDQRSEQYLYURBRHT X WHW BBV HNKIDDWHNVHGPRQ
+LUVFEFK
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YLIX UM FR Q FOISWXWKLIRZHAMQOH/ V R F IEDAWLZGHQHX0U D | | LDFQWE RV RI|
YLROHQFH $8®GDHZYDWHY 6WHGPRQ +LUVFK

| Violence-little or none |

o

#

o | Viclence-occasional |

- -
[12(30%)] |11(23°£)|W}|/|‘3{3%1| 7(18%)

(VWVHQWLDOO\ ( 3(806 GHVFULEHV WKH LQWHJUDWLRQ RI H
6WDWHY )LIXUH LOOXVWUDWHY VRPH RI WKH H[LVWLQJ /($ V
SOXV 7XUNH\ DV DQ DVVRFLDWHG 6WDWH EHLQJ LOQWHJUDWF
EH (035,6(61 LPSOHPHQWDWLRQ DUFKLWHFWXUH EDVHG RQ W
WXUH 7UDQVDFWLRQ &RQFHSWO DR & KRZW RIGHEZRXAXWDHOVR W
RI HILVWLQJ LQWHURSHUDELOLW\ HQYLURQPHQWY SDUWLFX

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

JLIXUH (38(06 VROXWLRQ FRQFHSW LQWHJUDWLQJ ILYH (

UK Police: Spanish Police:

+ EconomicCrime + Economiccrime

Unit; ECU statistics system:

« Serious HIPEST
Organised « Central Intelligence
Crime Agency: Analysis Unit:
SOCA ucic

« UKFIU + Spanish FIU

Finnish Police
+ National Police

Polish Police
a2 SIENA » Polish Police
Sys_tem: PolStat FIU.NET Information

* Police System
Information :
System: Patja FolishElY

* Finnish FIU Turkish Police

= Turkish National
Police System

* Organised Crime
Department System

* Turkish FIU

(XURSRO WKH (81Vv ODZ HQIRUFHPHQW DJHQF\ $QGUHZV 3F
$QGUHZV HW DO

7+( (38(06 722/ .,7

8VLQJ WKH 62(& $UFKLWHFWXUH )UDPHZRUN GHVFULEHG L«
GLVFXVVLRQ XS WR WKLV SRLQW (035,6(6 ZRXOG FRQVLVW
WHFKQLTXHV WR SURYLGH QHZ PHWKRGV RI PRQLWRULQJ G
EDVHG RQ D VKDUHG LQYHQWRU\ DQG WD[RQRP\ WKH ( 38(
PD\ LQFOXGH WKH LQYHVWLJDWLRQ RI HIITHFWLYH LQWHUYF
PHWKRGV RI FRPEDWLQJ DQG GHWHUULQJ VXFK FULPHV Ut
GLIIHUHQFHV LQ (8 &RXQWU\ EDVHG OHJLVODWLRQ DQG WD
VLWXDWLRQ DVVHVVPHQW HFRQRPLF HYDOXDWLRQ RI PDUN
PHQW IUDXG VFKHPHY DOHUWLQJ IRU QHZ WKUHDWYV RI D ¢
RI QHZ W\SHV RI FULPH E\ H{IWUDSRODWLRQ Rl WUHQGYV DC

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

J)LIXUH 7KH (035,6(6 TRRONLW

Ul & Visualisati | Dashboard l | Mazhups | | JSR168 Portlets I ‘

— Architecture
mﬂfl'""\" Integrated RDF Triple Store -—{RDF Schema
Inventory I

ﬂ'ltnllngy | ] e
__ SOEC Data : =\ -

\—( SOEC DT Tranformer

PDOQDJHPHQW VWUXFWXUH RI NQRZQ JURXSV DQG JDQJV HDU
62(&YV DUFKLWHFWXUH FRPSRQHQWY ZLWKLQ DQG DFURVYV W|
*LYHQ WKDW FRPSOH[ UHODWLRQVKLSY WUDQVDFWLRQV L
LQ WUDGLWLRQDO 5'%06 VI\VWHPV (035,6(6 ZRXOG EH VXSSR!
RJ\ OHHUVPDQ 'LOORQ +HUUHUR W ZRXOG KROG WK
WKH (035,6(6 62(& .QRZOHGJH 5HSRVLWRU\ *LYHQ WKH 5') DS
/IDQJXDJH DQG 5') 6FKHPD DUH DOVR VSHFLILHG LQ WKH WRR
DUH EHWWHU VXLWHG WR H[SUHVVLQJ WKH UHODWLRQDO FR
RI WKH SUREOHP GRPDLQ WKURXJK WKHLU NQRZOHGJH EDVH
$VvV 5') FDQ EH UHSUHVHQWHG LQ ;0/ ;0/ FRQYHUVLRQV F
WUDQVIHU $Q H[DPSOH LV EHWZHHQ 5') DQG 80) WKH 8QLYH
TXHU\ ODQJXDJH 63%$54/ LV WKH PHDQV WR H[SORLW WKH HI[S
UHTXLUHVY H[SHUWLVH WR ZULWH TXHULHV 7R FLUFXPYHQW
LOQWXLWLYH 63%$54/ :L]JDUGYV DQG $3,V IRU DOO RI LWV 63%$54/ |
LQJ DSSURDFKHV XVHG LQ RWKHU H[SHULHQFHV VXFK DV &8%
HYDOXDWLRQ RI 62(& (035,6(6 FRXOG FRQWULEXWH WR WKH
ILQDQFLDO IXQFWLRQV PDFURV XVLQJ WKH UHFHQWO\ DGGHG
(035,6(6 ZRXOG DOVR H[SORLW WKH SRSXODULW\ DQG HDVH R

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

VXFK DV OLFURVRIW ([FHO E\ EXLOGLQJ 63%54/ 30XJ LQV |
DV FKDUWYVY SORWY DQG JUDSKV 7KHUH LV DQ LOOXVWUDYV
XVLQJ 63%$54/ 8\L ,GHKHQ

7KH WRROV PLIJIKW DOVR LQFOXGH VXFK FRPSRQHQWYV DV
SUHGLFWLYH DQDO\WLV WUHQGV DQG VLWXDWLRQ DVVHVVI
FHSWXDO *UDSKV IRU &ULPLQDO 7UDQVDFWLRQ ORGHOOLG
IDFLOLWDWRUV IRU 62(& -HGU]JHMHN )DONRZVNL % DN
%RQHU *RGIUH\ 6NRNDQ JRUPDO &RQFHSW $QDO\VL
RSHUDQGL DQG LQGLFDWRU DQDO\VLY WKUHDW GHWHFWL
6QiAHO +RUIN $EUDKDP .LUGD 7TKRQQDUG 6
IRU WKH GHWHFWLRQ DQG DQDO\VLV RI 2& JURXSYV DQG 2¢&¢

6%$6 HIWHQGLQJ 61%$ ZLWK )&$ )RUPDO &RQFHSWXL

61$ ZLWK HQKDQFHG FDSDELOLWLHYV IRU DQDO\VLV RI 2& JU
HIWHQGLQJ &*V ZLWK )&% &* )&% LGHQWLILFDWLRQ RI LQF
DQG WUDQVDFWLRQDO KLHUDUFKLHY LGHQWLILFDWLRQ RI
$QGUHZV 3RORYLQD OLQNHG GDWD DQDO\VLV IRU (
DQG HFRQRPLF IRRG FKDLQV /DUUHLQD )X1]\ &RJIQLW
ZHLIKWHG FDXVH DQG HIIHFW UHODWLRQV DQG DFWLRQV
LQJ IRU GLDJQRVWLF DQDO\VLV RI VXVSHFWHG 62(& DFWL)

7TKH SDQ (XURSHDQ LQYHQWRU\ RI 62(& ZRXOG EH DFFH)
EDVHG &UHDWH 5HWULHYH 8SGDWH '"HOHWH VA\VWHP %\ XV
Rl WKH 62(& UHSRVLWRU\ HQG XVHUV ZRXOG KDYH D FOHD!
UHODWLRQVKLSY WKHUHLQ )RU LQYHQWRU\ TXHULHV QHZ
PRVW RI WKH XQGHUO\LQJ 62(& RQWRORJ\ DOORZLQJ VHPD(
SURSDJDWLQJ TXHULHV SRVVLEOH EH\RQG WKH FXUUHQW
$Q ( 38(06 GDVKERDUG ZRXOG EH FUHDWHG WKDW SURYLG
WRROV LQ WKH WRRO NLW ,Q RUGHU WR VXSSRUW SDQ (XU
62%$ IUDPHZRUN ZRXOG EH HIWHQGHG WR LQFRUSRUDWH W
7KLV ZRXOG FUHDWH D SDQ (XURSHDQ VHUYLFH JUHDWO\ F
DQG FRRSHUDWLRQ LQ WKH PRQLWRULQJ GHWHFWLRQ H)
7TUDQVDFWLRQ $QDO\WLFV RI &ULPLQDO (QWHUSULVHV FR
IRFXV RQ WKH WUDQVDFWLRQ FRQFHSW DV GHVFULEHG HDL
WR SURYLGH D FRPSOHPHQWDU\ DQDO\WLFDO YLHZ WKDW L
HOHG LQ &*V DQG VXSSRUWHG E\ )&$

08/7,/,1*8%/ 6833257

*LYHQ WKH GLYHUVLW\ RI ODQJXDJHV LQYROYHG WKH LPS
WLQHQW 6XFK VXSSRUW ZRXOG EH SURYLGHG WKURXJK ,Q
XQGHUVWRRG YHKLFOH IRU WKH GLVSOD\ RI GDWD DQG UH\
ODQJXDJH WR EH SOXJJHG LQ WR DQ /($V LQWHUIDFH ZLWK
WR VZLWFK EHWZHHQ ODQJXDJHV DW UXQ WLPH DV ZHE VI
6WDWHYV ZLWK NH\ ZRUGV ORRNHG XS G\QDPLFDOO\ E\ WKH
FDSDELOLWLHYVY IRU GDWD H[WUDFWLRQ LV PRUH FKDOOHAQ.
OXOWLOLQJXDO VXSSRUW ZRXOG EH GHYHORSHG EDVHG R
DQG GDWD SDUVLQJ VHDUFKLQJ IRU WD[RQRP\ PDWFKHV 2
DXWRPDWLFDOO\ EH PDGH EHWZHHQ WH[W ZRUGV IRU H[D

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

JLIXUH (035,6(6 OXOWLOLQJIJXDO 6XSSRUW 3URFHVYV

Data Data' ‘ Data
Sources: Fedst?ra'ltlon. Analysis:
pany Lanlggaege Weny

Languages B
gUag (Taxonomy) SO ages

ODQJXDJH VHPDQWLFV IRU HDFK VXSSRUWHG ODQJXDJH DQG
D FRPSOH[ SUREOHP VR ZRXOG QHHG WR EH DGGHG LQFUHPF
WKH ILYH QDWLRQDOLWLHY LOOXVWUDWHG LQ )LIXUH UHIHL
SURFHVV IRU PXOWLOLQJXDO VXSSRUW

&21&/86,21

7KH (035,6(6 IUDPHZRUN DGGV YDOXH WR QDWLRQDO 6,(1$ DQG
HITHFWLYHQHVV RI FRPPXQLFDWLRQ DFURVYV (XURSH WKURXJK
RI 62(& LQFOXGLQJ PXOWL OLQJXDO VXSSRUW *OREDO DQG (
XVH VRSKLVWLFDWHG PRGHOV WRROV DQG WHFKQLTXHV WR
WKUHDWYV 7KHVH WULHG DQG WHVWHG DSSURDFKHV FDQ EH
WXUH WKH 7UDQVDFWLRQ &RQFHSW &RQFHSWXDO 6WUXFWX
WKH UHVXOWDQW 62(& $SUFKLWHFWXUH WKDW HQULFKHV WKH
FRPPRQ SODWIRUP FRXOG WKHQ EH PRUH HDVLO\ LQWHJUDWH
LQ VXSSRUWLQJ WKH ZRUN Rl WKH ,QWHUQDWLRQDO &ULPLQD
WKXV SURYLGHV WKH OHPEHU 6WDWHVY /($V ZLWK EHWWHU LC
FULPLQDO JURXSVY WKDW WKH\ DUH LQYHVWLJDWLQJ DQG QHZ
Rl 62(& FDQ EH PRQLWRUHG DQG FRPEDWWHG

5()(5(1&(6

& ,QWHUQDWLRQDOL]DWLRQ 5HWULHYHG IURP :RUOG :LGH :H
Z RUJ VWDQGDUGY ZHEGHVLJIQ L Q

$QGUHZV 6 $NKIJDU % <DWHV 6 6WHGPRQ $ +LUVFK /
"HWHFW DQG ORQLWRU 2UJDQLVHG &ULPH ,Q /HFWHKILHDERMIQV LQ &R
-0 ODUWLQ 9%D$PSDIMIDS Q G UH DV BRU LV W)LDHY UEK@IBQ V Z HEAVQWH P V

SsS + +HLGHOEHUJ 6SULQJHU GRL B

$QGUHZV 6 3RORYLQD 6 $ ODSSLQJ IURP &RQFHSWXDO *U|
&RQFHSWXDNXOWXWHRYHQRQOHBGKHWKQWH U QRRQRIQUBI@RAFHSWXDO
BWUXFWXUHV ,&&6 SS '"HUE\ 8. /HFWXUH 1RWHV LQ $UWL

$QGUHZV 6 3RORYLQD 6 $NKJDU % 6WDQLIRUWK $ )RUWXQH
DQG (FRQRPLF &ULPH WKURXJK 6WUDWHJLF ,QWHOOLJHQFH ODQDJHI
,QWHQW DQG &RXQWHU 7HUURULVP +XPDQ )DFWRUV 7KHRU\ DQG $S*
SS J)DUQKDP (QJODQG 8. $VKIDWH 3XEOLVKLQJ

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHY DQG 6PDUW

$QGUHZV 6 3RORYLQD 6 <DWHV 6 $NKJIDU % %D\HUO 3 6
&ULPH WKURXJK 6WUDWHJILF ,QWHOO L7 F HQ WK H Q& B, B{BDH)® B H
RQ ,QIRUPDWLRQ DQG .QRZOHGJSIS(QJLQHHLDLWY IH DV 86$ &65($ 3

% % & JHEWRDUWXB WULRBEUHDWKWORRRUYVLRQ 5HWULHYHG -X(
IURP %% & 1HZV KWWS ZZZ EEF FR XN QHZV ZRUOG HXURSH

&DUYDOKR - 3 7RPq - $ 5XOH %DVHG )X]]\ &RJQLWLYH
ORKDPPDGLDQ &RPSXWDWLRQDO ,QWH GG MIRIFIFM LIRQY ORGHOOLQJ

&8%,67 &8%,6&RPELQREILWAQVUL THVNO @ L BHHPHHI MAKEQ R O R
JLHV S5HWULHYHG IURP &8%,67 <RXU %XVLQHVV ,QWHOO

‘DX ) 7TRZDUGY 6FDOLQJOHVYV *HQHUDWLRQ RI )RUPDO &RQ\
BURFHHGLQJV RI WKHARWH\RWVRKRG &8% ,B87XYHQ .8/HXYHQ SUHVV

‘X : B6RQJ : O0XQUR 0 6HPDQWLFV 5HFRJQLWLRQ LQ 6HU
*UD SKURFHHREMWRBIV, ((( :,& $&0QWHUQ:m\@uRQm@E@WHO®1Qme®

OL JHIHQMFKQRQRSV 1 ‘DVKLQJWRQ '& 86% ,((( &RPS
GRL Y &

(XURSHDQ &RPPLVSSRWL &RUUXSWILIRQ/SHORUWURSHDQ &RPPLVYV

YR[ % '"HIHD W UQD QRJHEHVEBR F LBV ZRQYMNO \MILFFWY  /H[LV1IH[LV 5L
BROXWLRQV
.62 62 ,(& +&RPPRRJILF S5HWULHYHG IURP ,62 (¢

:* '"HYHORSPHQW ODLQWHQDQFH KWWS PHWDGDWD VWDQGDUGYV

-HGU]JHMHN & )DONRZVNLEFUOD DK QIONHWHFRADLBQ&D CRALQDQFLDO
&ULPHYVY 5HWULHYHG IURP &(85 :6 RUJ KWWS FHXU ZV RUJ 9RO

LP % - %LVKX 5 5 8QFHUWDLQW\ Rl +XPDQ (UURU DQG
$QDO\Q|W/HUQ[RWUQWOHUWDMQ@NQ(@RZOHGJH\EW\HHP@ +
GRL :

.LUGD ( JHESARMEBWX WHWD O\VLY 5HWULHYHG 1RYHPEHU
2EVHUYDWRU\ RI ODOLFLRXV %HKDYLRUV DQG $WWDFN 7KUHDWV
'3 )3 &7 "RPEDWB:3 B' B9 B5&% 7THFKQLFDO VXUYH\ SGI

/DUUHLQD OHW HFDFOQXX BHIHI ZR @ KARP\S O MAD MW/ G DWW DEIR0S X W 2 X W S XW
DQDO\VED WHWHIsH RIMOFKO XVWHU S5HWULHYHG IURP F R VW DQGUHZV
DF XN aZZZBFULHII SDSHUV GS SGI

IDXULHU : 3RHOV * $Q (QWHUSULVH 2QWRORJ\ %DVHG &F
VHQWLQJ 9DOXH &KDLQ DQG 6 XS0V HRIKPRY LGB WS W M B BOEK® H V
DQG 6BOEYWLFDWLRQ¥ GRL LMFVVD

OF1DOO\ $OVWBR/@6R FIL B @ Z9RUINO WAL @ KHD P L Q IRD QXKW OR Z
WRUEDFQIH 5SHWULHYHG IURP 1&-56 KWWSV ZZZ QFMUV JRY $SS 3X

OHHUVPDQ 5 'LOORQ 7 2QAHURUYMIRRD @ L QQWKHBUQWWRWY IHGHUDWH G
,QWHU QORQIRIVUEB@RISVE' 2$ DQL % $6 (+HU VR Q&VNWW HEFHWREH U
3URFHH®GHQOVQ +HLGHOEHUJ 6SULQJHU /HFWXUH 1RWHV LQ

OLIIOLQ 7 %RQHU & *RGIUH\ * 6NRNDQ - $ UDQGRP JI
$HURVSDFH &RQIHUHQFH SS ((( GRL $(52

IDWLRQDO &ULPH $DMQRBRWY DO BAVAIH V¥ \RAGFHUMIRQYBU JD Q RYH B H
8. 1DWLRQDO &ULPH $JHQF\

1IDWLRQDO )UDXG $XWKRULW\ $QQXDO )UDXG ,QGLFDWRU -

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF



,QWHUQDWLRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHYV DQG 6PDUW $SSOLF

3RORYLQD 6 $Q ,QWURGXFWLRQ WR &RQFHSWXDO *UDSKV ,Q
&RQFHSWXXOVORIZIOWSE FK L W HEBPOBISWB OLFDSW.RQY % HUOLQ +HLGHO
6SULQJHU /HFWXUH 1RWHV LQ $UWLILFLDO ,QWHOOLJHQFH GRL

3RORYLQD 6 $ 7UDQVDFWLRQ 2ULHQWHG $URKIWHE D URIQIRW
-RXUQDO Rl ,QWHOOLJHQW ,QIRUPDWGRD 7HFKQRIQRWLH YV

3RORYLQD 6 $QGUHZV 6 &*V WR )&$ , QVOKIGQ-BRK BR@DPH TV &
Rl &RQFHSWXDO 6W $$B5WXEBIW LORQA/ 6 P BURW LMFVVD

35 2:/ $ %D\HVWUD@HZIRBNVREDERQMWWRMIRFKILHY 5HWULHYHG IURP 3
%D\HVLDQ H[WHQVLRQ WR WKH 2:/ 2QWRORJ\ /IDQJXDJH KWWS ZzZ

3ULVV 8 3RORYLQD &SRQFHENDYBPRWRIZOW GBKLWHBRRXISAHO L FD
WLRQV %HUOLQ +HLGHOEHUJ 6SULQJHU /HFWXUH 1RWHV LQ $UWLIL

3Z& (FRQRPEWRUHPMW WR EXVLQHVV JOREDOO\ 86$ ZZZ SZF F

6DQGPR $ 7KH 7KHRU\ Rl 7D[ (YDVLRWLBRERWWRYSHFWLYH 9l
+ GRL QWM

6$6 6RFUBI® ZRWNO\VLY S5HWULHYHG IURP ZZZ VDV FRP

UHVRXUFHYVY SURGXFW EULHI VRFLDO QHWZRUN DQDO\VLV LQVXUDQF

6FKURGW 3 33D W W5MXGPWI/G DUQ&RP S X W DOR GRRDDIOV H U Q B WK R @ IDROU
SHWULHYHG IURP KWWS SROPHWK FDOSRO\ HGX

6HQQRJID ( % (VVD\VHRUIDD GVDIYWRIQE8QLYHUV LW\

6QiaHO 9 +RUIN = $EUDKDP $ 8QGHUVWDQGLQJ 6RFLDO

$QDOBWRFHHANIQHV ((( :,& $&0QWHUQORQIRIGREDDEAWHO O RIPI\GH B

OLJSHIHVOMFKQROROWXPH, ,$71 SS ‘:DVKLQJWRQ '& 86% ,((( &Rl

6RFLHW\ GRL 5,87

6WDPSHU 5 6LJQV 1RUPV DQG ,QIRUPDWLRQWS UNWIBBY ,Q %
+ %HUOLQ *HUPDQ\ :DOWHU GH *UX\WHU

7KRQQDUG 2 5R RIAX SV O\VENU L PHHS\RAV 5HWULHYHG 1RYHPEHU

IURP :RUOGZLGH 2EVHUYDWRU\ RI ODOLFLRXV %HKDYLRUV DQG $WWDF

SURMHFW HX :3 )3 ,&7 'RPEDWB:3 B' B9 B5RRW &DXVH $QDO\VL

72*%%) &RQVWHQWPRGHO 5HWULHYHG IURP 72*$)S KWV

RUJ DUFKLWHFWXUH WRJDI GRF DUFK FKDS KWPO

7XUQHU 6 & (VVDR@QULPO™[YDVIBAGEHUS5HWULHYHG IURP (FRQRPLF
VHUWDWLRQV KWWS GLJLWDODUFKLYH JVX HGX HFRQBGLVYV

9\P WDO 6FKHOOHI$585 0OXOWL $0%H @\ VXY LQURNEHVRXODWLRQ
JUDPHZRUNRU&RPSHWLWRYHRKHUWHSXEOLF .DUYLQI

&RS\ULJKW < ,*, *OREDO &RS\LQJ RU GLVWULEXWLQJ LQ SULQW RU HOHFWURQLF IRU



&$// )25 $57,8&/(6

QWHUQDWLRQDO -RXUQDO RI &F
DQG 6PDUW $SSOLFDWLRQ

$Q RI¢{ FLDO SXEOLFDWLRQ RI WKH ,QIRUPDWLRQ 5HVRXL

0,66,21

7KH PLVVLRQWHUWBRM/LRQDO -RXUQDO RI &RQFHSWXDO 6WUXFWXUHV DQG 6PDUW $S
,-&668V WR KDUPRQL]H WKH FUHDWLYLW\ RI KXPDQV ZLWK WKH SURGXFWLYLW\ RI FRF
WKDW RUJDQL]DWLRQV ZRUN ZLWK FRQFHSWV 7KH MRXUQDO DGYDQFHV WKH WKHRU\
WKH XVHUYV FRQFHSWXDO DSSURDFK WR SUREOHP VROYLQJ ZLWK WKH IRUPDO VWUXF
WLRQV QHHG WR EULQJ WKHLU SURGXFWLYLW\ WR EHDU 7KH JRDO RI WKH MRXUQDO
EHVW PLQGV LQ LQIRUPDWLRQ WHFKQRORJ\ DUWV KXPDQLWLHV DQG VRFLDO VFLHQF
LQIRUPDWLRQ WHFKQRORJLHV FDQ EH XVHG WR OHYHUDJH WDQJLEOH EXVLQHVV DQG
WKXV LQWHJUDWHY WKH FUHDWLYLW\ RI LQGLYLGXDOV DQG RUJDQL]JDWLRQV ZLWK Wk
D PHDQLQJIXO GLJLWDO IXWXUH

&29(5%*( 0$-25 723,&6

&RQFHSWXDO JUDSKV $+ ( VRFLDO VFLHQFH

JRUPDO FRQFHSW DQDO\VLV t )RONVRQRPLHV ,661

,62 FRPPRQ ORJLF $f *RYHUQPHQW DFHR&&W

(QWHUSULVH NQRZOHGJH VI\VWHPV DELOLW\ DQG H SXPREWKH G VHPL DQQXC

ORELOH XELTXLWRXV RU HPEHGGHH V\\OWHPYOHFWXDO SURSHUW\
OHWDSKRULF FXOWXUDO RU VHPLRWLFPB@@VH@HQWWLRQV

OXOWL DJHQW V\VWHPYV /HIJDO DQDO\VLV

2QWRORJLHV DQG WKH WKHLU H||H&WLmeBW@(IﬁBUQWﬁ@\@DEQPHQW

3RVW VIQWDFWLF VHPDQWLF RU S¥DJPPRUFHIGIW HILR/SRYBBLO LW\
SHTXLUHPHQWY HQJLQHHULQJ t .QRZOHGJH PDQDJHPHQW

6HFXULW\ DQG WUXVW t 0DQDJLQJ DPELJXLW\ QRQVHQVH RU FRQW!L
6HPDQWLF HQWHUSULVH DUFKLWHFWXUMHWFKLQJ DQG OHDUQLQJ RI ORJLF
6WDQGDUGYV DQG UHFRPPHQGDWLRQV 6XSSRUWLQJ VRFLDO DFWLRQ
7UDQVDFWLRQ RULHQWHG DUFKLWHFWXXHOMW XUDO ORFDOL]DWLRQ DQG LQWHUQDYV
( VFLHQFH t (QWHUWDLQPHQW

( PHGLFLQH t /LQIXLVWLFV

JRUHQVLF FRPSXWLQJ t 3HLUFHYV H[WHQWLDO JUDSKV ORJLF

*ULG FRPSXWLQJ t 3RUWDO GHYHORSPHQW

1DWXUDO ODQJXDJH VI\VWHPYV t 6HPLRWLFV VLJQV DQG PHDQLQJ PDNLQJ
S5RERWLFYV s 6XSSRUWLQJ VHQVRU\ GLVDELOLWLHV G\V
6HPDQWLF :HE HQWO\ DEOHG

3UDJPDWLF :HE t 6XSSRUWLQJ DOWHUQDWLYH HJ ODWHUD
7RSLF PDSV 1 7KLQNLQJ ZLWK GLDJUDPV

‘HE t 8VHU PRGHOLQJ

$XIJPHQWLQJ FROOHFWLYH LQWHOO+JH@VHU SHUVRQDOL]DWLRQ

%XVLQHVV LOQWHOOLJHQFH t 9LVXDO DQDO\WLFV

'"LVFRYHULQJ PLVXVH DQG IUDXG
( OHDUQLQJ VPDUW 9/(V 9LUWXDO /HDUQLQJ (QYLURQPHQWYV

+H +H=+ +H+ H+ H+ H H HH

$00 LQTXLULHV UHJDUGLQJ ,-&66% VKRXOG EH GLUHFWHG WR WKH DWWH
6LPRQ 3RORYLQD (GLWRU LQ &KLHI

LMFVVD#VKX DF XN
$00 PDQXVFULSW VXEPLVVLRQV WR ,-&66% VKRXOG EH|VHQW WKURXJK WKH RQC
KWWS zZZZ LJL JOREDO FRP DXWKRUVHGLWRUV LWOHVXEPLVVLRQ QHZS!

,GHDV IRU 6SHFLDO 7KHPH ,VVXHV PD\ EH VXEPLWWHG

3OHDVH UHFRPPHQG WKLV SXEOLFDWLRQ WR \RXI
WR XVH OLEUDU\ UHFRPPHQGDWLRQ IRUP
KWWS zZzZzzZ LJL JOREDO FRP ,-&66%




