v - So What?

Complexity quickly gets beyond our capability t ‘
Complexity is dynamic and shifts over time

Dealing with complexity requires attenuation -
bounding/abstraction error

-'-’i-.

e

Trilshdlng




7 AL _.__-__....
7 tn-ﬂf- .

7 ¥,
G = ‘
\\.J..H.L-JUMMW\FM. .
iy _-..__ﬂx... N
LY
.\\N_M' :

1 R |

-




Is Emergence?

A characteristic property of complex systems
Occurs through interaction of system

Patterns and groperties that cannot be ascribec
to or deduced from any system elements

Cannot be predicted or known in advance - Bad
engineering?

Irreducible system level properties that can
only be understood retrospectively




- So What?

Analysis - breaking apart will not provide understant
system

Good vs. Bad emergence

System design implications

SYynthesis







Complex System Problem Domain

sWicked Problems”

Ambiguous Lnd “Messes”
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FEATURE: Population
Fiss Data Fis Edi

Fvaden: 3,001,774 {July IODE esw. ) PI]'I a
Guinaa: F 467,066 (July I00E ast.) PO TION

Chad: P 226 .41% (Paly 200F est.)
Bumigary: L0, 00€, B3I [July EOOS &Fe._)
Tunisam: L0,0%4 80L [July Z00E5 sse.)
Czech Bapublic: 10,241,138 (July 2005 esc.) Kingman Reef
Bulacus: L0, 300,483 (July EOO0S5 wam.)
Balgius: LO_ R4 W08 [Tuly PODE exE. )
Forcugel: 10 566, CE2 {duly IDDS &Fc. )
Ceasca: 10, €58, 354 (Jualy ZOOE sse.)
Farbia mnd Pontenegro: 10,29 078 {Jaly Z00%5 ast. |
Eenegal: 11,196 832 [July ZOODE ssc.)
Angelar 1L, 190,786 (July 2005 est.)
Tambis: LL,2¢1,70E

Cubi: 11, 348 _&70 ({July ZODE &8s, )
Higes: 11,665,937 {July 2005 wat.}
Malwwi: 12, 168, 5324

HEaly: LZ, 291,529 [(July ZODS5 asc. )
Timbabwe: 12 744, 050

Fcuador: L3, 363, 583 [July Z00E est.)
Cambodis: 13, 607,365

Burkina Fasa: 13,935,317

b amale: 14,655,687 (fuly Z00F s¥u. )
Eazakkhavas L5, 185 844 [(July ZO0DS &§c.]
Chile: LE 900,912 (July Z00F eat.)
Camsroon: 16, 380 _ 00F

Bacharlasnds: 16 407 421 (July ZH05 &4E. )
Cotm 4 Ivoire; LT, 208,040

Badagascar: L8,040,34L [(July ZO0DS asc.)
Syria: 18,448,752

Hozsabiqas: LY, 408,703

Fed Lapka: Z0, 084, T7E

haigeralin: 20,030,437 (July 2005 asz. )
Teman: I0,.727.060 (Jdubly ZI00F est.)
Chame: 21 0282 8EF

Bemania: I RES_ FTT (July LODE asr Romania

Tadwan: 22,924,304 (Jaly 2008 ast.)
Forea, Hoareh: ZZ2_ 312 177 i{July 200% &se.)
Halajreim: 23,883, 038 {July Z005 ast. )
Venesuels: 25,375, 781 (July 2005 est.)
Temig: 26,074,908 [(July 005 esc. ]

Eacdi Arabia: I8 817, 599

TEbekistan: IZ6,851,195 [(July IO &EG.)

Uganda: 27,265, 452

Bapal: 7,876,547 (Jubky I00DS est.)

Parur 27,926,628 (July Z00D6 asc.]
Afghanigean: 29 9F8 987 (July ZDO5 aet. )




o FEATURL: Natural resources
Flex Dain Fie Ede

:-.u..;.:.c:.ppn;:., coebale, sime, Lesd, coml, smearalds, gold, silver, —_— HATURAL RESDURCES

Purkins Farc: sanpansss. limsrtons, marble: small dsporits of gold,
Aali: geld, phosphatess, kaclin, salt, lissstons, Gdianidas, gypius, ge
Finlund: timber, 1¥om ore, copper, lesd, zine, chromice, maicksl, gol
Gambia, The: firh, Titanium (ratile and ilmenite), tin, sircon, »ili
Eaint Lucia! foresscs, sandy baachas, sinsrals {pumics), minersl spri Dhekelia
Ireland: natursl gar, peast, copper,. lesd, minc, silver, barics,. Jgvps
Coloabiam: petesleum, patutral gai, Soml, Liom oiw, mickel, gald, copp
JohnEvom Avtoll: guano deposics worked until depleacion abouwc L1ESD), Ta
Onan: petroleun, copper, abartom, Eome parble, limestoms, Chromiuam,
Aegola: peasrolous, dismsnds, irem ore, phesphaces, copper, feldspar,
Higer: ursnivs, coal, iron ore, tin, phosphates, gold, molybdsnus, g
Tatoniam;, oil shale, pest, phoipherits, Slay, lisesitonw, sand, dolomi
Hondaras: cimbar, gold, silver, coppar, lesd, minc, iFKon oFe, SNTiROG
Veanazusls: petroleun, natural gaf, iron ore, gold, beuxite, other =i
Labasnss: lisegsops, Lien ore, fale, warer-surplus SFoaTe in & warter-d
Halawi: limestons, arable land, bhydropowsr, unsxploited depssits of
Ttan: petroleun, natuial ges, coml, chropium, copper, iton ore, lead
larasl: cimbar, pocark, Ccopper ore, nacural geas, phosphate rock, may
Boanda: gald, cafmiterits (tin ore), woliramits (Cungeten orel,. asth
Nigeria: narural gas, pasrslesus, cin, irenm oce, coal, limsscons, Bio
Equatoriml Guines: petroleun,. natursal gas, tizber,. gold, baarite, di
Cuba. cobalt, nickel, ilron ocee, choomlus, coppes, salt, tiabes, sili
Cambodie: oil snd gas, cimber, gamFtoner, §O0Ee LEOER OF6, REFCIEIEES .
Namibia: dismonds, Soppar, wrahiuve, gold, lasd, Ein, lithius, cadsiu
French Duisma: bausite, cinber, gold (widely scatcered), panreleus,
Tanssnia: hydropowsr, tin, phosphates. irom ore,. coal, dismonds. ges
Chad, petroleus, uranium, Ratrop, kaclin, fish (Laks Chad], geld, li
Fuinea-BEirsau: fish, Timbear, phosphates, bheuxite, cleay, granite, Llim
Argantina: fertile pleing of che panpar, lead, Sinc, Ein, Copper, ir
Zlovakia: bresm coal and lignice; small amcuaes of ivon ope, copper
Indonesin: petroleusm, tin, netural gas, nicksl, cimber. bauxite. cop
Cabon, pettoledn, natusal gas, diascnd, plobius, Bangaaeie, ufasias,
Opbakiscan matural gas, petrolewums, coml, gold, uwrenius, silver, cop
lomania: petroleum (taparves dacliningl  timbar natiifa. gEf. CoRL ﬂnmﬂnla
Vietnaw: phoesphaces, coal, sangenese, baurics, chromnsts, offskors ol
Bolivia: tin, natural gar, petroleus, sinc, cungssen,. antimony,. silwv
Albania. peticleus, patural ges, coal, baugite, chicmite, Coppee, iE
Plibouti: geothermsl arews, gold, clay, granice, limestconme, marble.
Fanya: gold, linsftons, foda afh, Falt. gemEtones, L[luaripar,. Sinc,
Swedan: ironm ore, copper, lemd, mine, gold, silver, Tusgiten, uFasiu
Hapal: guarts. water, timber. kydropiwesr, scenic beavty,. small depos
Aengalia: oll, coml, copper, aolybdemem, tumgaten, phosphates, tin,
Tajisiscan: hydropowsar, Fome petrcleuns, uranius, Rercury, brovn coml
Egyps: patroleauam, natural ges, iron ore, phorphatat, manganets, lime
Asdagascar: graphics, chromirs, coal, bauzics, Sale, QUIATTE, TAE San
Thailand: £in. rubbar. natural gas,. tungrten, tantalum, timber, lead ™
%




7 FEATURL: Area tolal
Fles Data Fis Ede

Porpugal: 2, 390 sgq ks
Hungary: 53,030 zq ks
Foreaa, Fguth;: 3§,480 igq k=
farbis snd Montensgro: 102, 350 og Em
Iceland: 103,000 =g ka
Custanslar ma,vasnﬂ-q = Goral Sea [slands
Cuba: 110,260 sq hm
Bulgarim: 110,310 sg k=
Likbarisr 121,370 wg ks
Homdaras: LIZ.090 ®3 ks
Bamin! L1Z, &20 s5q ks
Halaswrs: 118,480 zq ks
Fozea, Borth: 120,540 sy ka
Erivres: L1Z1.320 wg ks
Nicaragua: LI¥. 494 £q ka
Cressza: 131 540 5q lm
Nepml: 140,800 sq hm
Tajikiavan; 143,000 ag k=
Eangladesin: 144, 000 sq b
Suriname: 18J,I70 =3 k=
Tunmisiar 163,610 =g ks
Oragaay: 176,210 =g ks
Casbodim: 181,040 sg km
Eyria:r 185 . IED rq hm
Fanmgal! 196,190 pg ka
Fyrgy=scan: 198, 500 sq ks
Belarus: ZOT.800 sq ks
Omagy: Z1IZ, 480 ig km

Puyana: 14, 570 rg Gm
Uganda: I36.040 iq ka

Laca: 236 200 sq Mm

Romania

Chana: Z30, 480 agq k=

Driced Kingdom: 44, 220 g s
Guinas: I45. 857 g ka

Westars Sakarar 266,000 sq s
Gabon: I87.687 sq km

Hew Cwaland, 268 680 ig k=
Burkinsg Faso: Z74_ 200 wg ks
Ecuador: I[83. 560 =g ka
FRrilippines: 300,000 sgq lem
Italy: BOL.230 sq k=

Poland: 312,885 g ks

Cotm 4 "Iwvoire: F2Z.460 sq hm
Noxway: J24.ZI0 iq km
Vistnam: 3IZ5, 560 sq ks
Halaysim: I29_750 sq hm




: 'FEATURL: Hatural harards
Flez Data Fl= Ede

Eahasas, The: hurgpicares and sther trepical scorms csuse sxtensive £A
Gusdeloups: hurricanss (Juns to Occober); Eoufriere de Gusdsloups iz
Tomge: cyslicmas {Detober to Aprili) sacthquaked and volcanis activit
Cranads liear on edge of burricans belt; burricans searen larcs from
Ieranl: mendstoarar may otcur during Tpring and mapsr: droughtE: per
Chana: dry, duscy, acrchaastern harmsrean winds ofcur fres Famuacy ©
Ecuador: frequent sartheraskes, [andsiides, volcande sctivity: floods
Hosthern Mariana Tdlands: active volcanses on Peagan and Ageibani typ
Adbanisr destEuctive SRETETUANSS; THIUNERIE OCCUE Alon) FOUWCHAVGETAIR
Saint Vincent and the Grenadines: hurricanss; Scufriers voloano on ©
Chad: kee, dry, dusty harmsrean winds sfeur in morch) parisdic droug
Seychelles: lies cutside the cyclone belt, o gevers STOTRS AT® TATE
HAozaabigue: seavers droughti) devasitating cyclopes and flocds in cant
Indonesin: occasionel floods, severs deoughtr, Trunamir, sarchicakas
Coloabin: highlands rubjact ©oH volfanic srupticns; cccaricnal sarthg
Cuinea-Eisssu: hon, dry, dusty harmattan hase mey reduse visskiliey
Hicaragua: destructive sarthooaskes, wvolcocsnoes, landslides; sstremsly
Algeria msountainousl ayessl Fubject Lo severs sasthqguakeds; muadilides
Horooce: norchers mountains geslogically ynscables and subject ©o sar
Toge: hoet,. dry harmsttan wind can reduce Visibility in nosth during
Jars Mayen: deminaved by the voleans Haakron VII Toppen/Beesranbergl vwe
Oman: sumssr winds often raise large sandstorms and dust storms im 1
Thailapd; lagd subdidence in Bangkok sces resulting foom the depleti
Eangladesh: droughtce, cyclones; suchk of che coumtry roucinsly inands
Baucitania: hot, 4y, hiet/pand-ladsn sireccs wind blows primarily i
HAemgolin: dust scorms, grassland and forest fives, droughe, and “=ud
Belize: frequent. devastating burricanss (Juns to Hovesber) and coas
Vamatu;, Srepical oyclones oF Lyphoons (JTamuery e Apeilli volcaniis
Forea, Hoath: occeasiomml typhoons brimg bhigh winds and floods; low-1
France: [locding: avalanches: sidwintsr wvindetcorme; dosught. [orart
Feraa, Rorch: lace spring droughcs oftes fellowved by severs !leoding
Hasuritius: cyclones [(Novesber o April);: almost complecely surrounds
Scmalia] recurping droughts) [reguent ot Stormd ovel aadtern plain
FisTtnam oocaslonel Ty

N & ERTERguEslal . BOEL EaTere iR IGEhR aAnOd ISt hEeaER [ ¢ G Hﬂmﬂnlﬁ
Virgin Islands: several hurricanes in recent years, fragquent and sav
Cote d " Ivoire: comst has besvy surd and Do netural harbors: during €

Camargcn: volcanic astiviey with pearicdic geleaded of polddnous gaie
Fieera Leons: dry, rand-lsden harmacten winds blow from the Sahars
Fingain Feel: wat or avaih aort of the Sime, Baxiaus slevation of ab
Harciniqua: hurricasess, flecdimg, and voleanie setivicy (an average
Ethiopim: geclogically active Greats Rifts Valley susceptible to earth
Pomintca: {lash [(loodi are & Condtant threst, deatructive harricanais

Caps Yerde: prolonged droughtes; seasronal hermsttan vind prodaces obs
Comotrod; syclonsd pofiible Suring rainy deafan (Decembar ©o Aprill.:
Folomssn Islands: cyphosns, bur rarely descruscive) geslogieally asci
Sveden: ice floss in the surrounding watsrs. sspecially in the Gull

<
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o FEATURE: Ilticit drugs
Fles Data Fis Edi

Fyrgyssean; limtced sllisse eulvivecion of capmabis and cpium poppy &

Hondaras: transshipaent point for drugs snd narcoticss: tllicit produ
Capa Verdes! used ai & Cfansighipasnt point for fllicit drugs aeving
Haici: major Caribbess cransshipsent point for cooaime &n Foute To ©
Garmany: rource of precurser chamicals for South Amsrican cocaind pr
Portugal: gatasay countey for Laris lmsricsn cocaine and Ssurkhuwsse A
Azerbaiien: limtted 1llicit cultivetion of cermabis sand cpium poppy.
Aimanim; LLilicie culeivation af small aacig® of cannabis for domaiti
Eanin: transshipmsnts point for marcotics associsced wich Higeriss t©r
Egyps: LEAnEit point fof Southuest Arian and Scutheart Afian hersin
Besnia and Hergegovins! RIBsr Eransit paint for marijusss and opists
Hetherliands: major Europsan producer of scstasy. fllicit ssphestanine
Tanzania: growing cols in tranddhipassnt of soutlarest and sodthesst A
Labanor: carneanis cultivetion dresacicslly reduced to I, 500 hscoaras
Urnited Armb Emirates: the VAN i & drog Eranerhipasnt point for Srat
Holdaya! limived culeivatziszn of spius pappy and saperahis, masely for
Bulgeria: msdjor Iurospesan transrhipsent point for Southwest Asian her
Caech Rapublic: transshipasnt point foc Southwest Aiian herain and =
Lithuaria: transshipmsnc point for opiacersr and ocher illicic deugs §
Congs, DPamccratic Republic of the: i1llicit producer of cannabiE. BoE
Fasakhivan! siguifisapy illicic culvivasisn of caapshis fop CIS mayk
Gresce: m gatewsy to Turope for traffickers smupgling cannabis and h
Paraguay: major (llicit produfer of cannabis, moEt or all of vhigh 31
Fpain: ey Turopsan gatewvey country and consumsy for Lecin American
Homg Kong: maker strerucds lay snforcesent &ffczte, bus fecer diflic
Camhadia: narescics-relszed sarrupticn reportedly irvalving foka in
Zambis: transshipment point for moderats amounts of methagualone,. =
Hupgaty, transibipsent poict Loz Soutlaredt Aslen hetoin and cannabis
Dominican Bepuniic: transrhipmsst pointc for Souch inericen drugs das
Iran: despite subrtantial interdicticn a#ffocts, Irmh remaine & K&y ©
Paname! EA)Cr Socalns transshipment poine and primsry seney-Llawndsri
mited States: consumer of coomine shipped from Colombism through Hex
Tajikistan, sajor Lransit countiy fox Afghan nascoatics bound foc Rus
Indis: world's leargest produecer of licic opium for the pharssceucics
Jamsnica: aajor Eranefhipasnt point o Socailne Erom South Amsrica to
Mauricius: Rinsr consuser and cransshipassme peint for heredin froem o
Cannda: illicit producer of carmabix for the dowsstic drug ssrkst an
lomanie: EajoE Cianiiblipmest pol - Fourthwit Aslan harovln LEmpal
Mabarircan: Transic country for Afighean narcotics bound for Pursian =
Libaria: Sransshipasnt point for Southaast and Southwvsrt Asiah hetoil
Hacedoria: majsr cEansshipaent poine for Seuthwss: Asiaem hersin and
Belarus: limited cultivatsion of opius poppy and carnmabis, moastly for
Chane: Lllicit producer of cannabis for the infecnational drug coade
Eslgius: growving producer of syatchetic druge; transit point for UE-b
Kanyra: widespraad harvesting of small plote of marijuana; LraRE1S co
Chile: impercases cransshipmenT country for cocains deszinmed for Eurs

Ewitzarland: m major intarnaticonal fineancial center wulnerable ta th'™

ILLICIT

Kingman Reef

Romania

Galombia

DRUGS
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FEATURE: [Msputes - inter national

Fies Data Fs  Sdit
Caza Soepip: Weare Bank and Caza Forip dare Idceeli-scoupied wivh sures & DISPI]TES [ IHTERHA.TIDHAL

Libanon: intenis intearnatisnal pregfute prompts the reacval of Syria
Kores, Souch: Hilicary Dessrcacion Line wichdin the 4<bm wids Desalac
Crech Papublie: isn Feabsussy 2005, ehe I0J7 refused v suls sn che Fad
Conge, Republic of the: abougt 7,000 Congolars rafugsse flasing intar
Gabon: UM presses ITouatorial Cuines and Gabon to resclve ches roversi Dhek
Borway!: Nogway aiiettsi m bergitorial claias in ntescticea (Quesn Mewud
Bexica: prelonged drought, pepulstion grovgh, snd outmoded practices
Pganda: Ugands is subjecc To armed fighcing ssong hosciles schoic geo
Djdbeuei: Dijibesmi salntaing asensmic tiss and bordear ascords wich *
Purkina Faso: tuo villesges are in dispucs along the bordsr wich Bani
Turlay: =ompler mariciwe, aiy, end cerrpivorial dispuces with Cresce
Farss Islamds: bassusa apcicipaced offahsrs hydracarbon ransurcss ha
TurkesniFtan; Totson Eensculturs in Usbakirtan and Turksanisten cTas
Paru: Paru propofss shanging icg lavitedinal sariciss bowmdary with
Festain Salarn: Morccce claias and adainietscs Wesrtwsrn Salhsse, vhoss
Haiti: since 1004, abour B, 000 peacekespers from the W Stabilizatio
Ealize: Suacenslsn SqUATCEES CORLIRGS To §eCcle 1nm che largely unink
Barmark: Icaland digpates tha Farcse Tglands® fishssias median line:
Zambia: im 2004 Zimbabws dropped obisctions and joined Namibia in =a
Framcs: Hadagasear claims Bassas da Indis, Burepa Island, Gloriess I
Chad: mince I003, Janjavid armed militia and Sudsnses military havs
Tajikiscan: boundary sgreassnts signed in Z002 cede L, 000 sq ke of P
Canads’ managed marieins boundary dispuces with ks U3 ae Diven Ener
Rigws: Eibym claiss mbout 5,000 sq ks in & currently dormsnt o3l epus
Depbekistan: corcon momndculture in Unbakistvan and Turlsemles s o6t s
Coce d4°Ivelre: Tebel mnd sctknic fighting against che centEal gowerns
Fargra: Henya rerved ss wn isportant sedistor in brokering Fudan's no
Teman: Temen provescs Ericeea fighing arcund che Hanish Islands swar
Furiname: acrek claiwed by Fresnch Cuians Betwess Riviers Licans and R
Albanis: the Albanian Governsent calls for the protaction of the rig
FuaCemmle Custemalas FQUSLTEES CONLARAM T0 setCle in the raln [ores
TRk i | i Hnma“ll
Fazakhstan: in 1035, Fazakhstan agresd =ith Fossis, Turkseniscan, an
Flovakiae: Homgary aeanded ics scerus lew exycanding special social an
Beasil! ungudly Tegicn at copvergancs of Argentina-Brazil-Faraguay bo
Zimbabws: Tocrvans hes builc slsccric fencesr and Fouch Africe heas pl
Fiwrra Leona: domasvic fighrcing asong disparats rebal groups, warlor
Elovenia: thae Crostia-Slovenia land and maritiss boundary sgressant,
Chile: Chils rebuffs Bolivia's resctivaced clais ©o restore the ACEo
Flngapore. disputai persist wich Halaysis over deliveciss of frash @
Byria: Falan Heights 40 Tarasli-nccupied with the almost 1, W0=-stron
El Salvador: im 19%2, the ICY raled on che delimitacion of “bolsones
Faudi Aeabia: despive sadlsvance from nomadis groupd, the denarcacis
Iran: Iren proftests Afghandistan's lLimiting Elow of dasned Sributaris H“HI‘
Priced Arad Emiraves: becsuss che crestier have not besn made public
Lasag: Spurkasst Asias drated have snbhanssd barday gurveillance ta sk

3

bemania® Reasnia anid TErains hairs Saken thatc dispu®s aear




: FEATURL: Infernel users
Fles Data Fls Edi

Bulgaria: &30,000 [EODZ)
Tunieim: 630,000 (2003
Lithuania: €55, 700 (Z003)
Slovenia: TED_JO0Q [20DZ)
Nigearia: 750,000 (0031

Hopsees: S00,000 (2003)

Costa Rica: 03,000 (2002
Swzhis and Hoentenegoo: B47,000 (2033)
Latwia: 93& 003 (2003}

Croatia: 1.014 millicnm [Z003)
Driesd Arsh Esirates: 1,110,200 (2003)
Irslemd: 1.26 malliom (2003
Verezusla: L, Z74,.400 {200Z)
Slovekia: 1,375 8200 {2003}
Belarus: 1,391,300 (Z003)

Eaudl Arvabia? L. 5 milliias {2003}
Pakiptan: L.§ mzlliom (Z2002]
Bungaty: 1.8 million {200L)
Cresce: 1, 718 400 EZODF)

Iermal: € millicn CZO0Z)

Hew Zealaad: 2 011 milliss {2003}
Horway: Z.I08 milliom (Z2002]
Singapore; .31 millicm (Z00Z)
Swivmarland: 2. E5E6 milliom (200I]
Finland: £, 6§ millian (2002)]
Cawoln Republie: Z.7 millism [Z003)
Eovpes: 2.7 milliom (Z003)
Coloabim: £,73E,I00 {2003}
Dammurl: I.7588 milliom (20023
Pepu: I.85 millicm (200D

Souwreh Africar 3.1 millias {2002}
Homg Komg: 3.20Z.800 {(2003)
Ewlgiua; 3.4 million {Z200I)
Fhilippines: 3.5 million {Z200F)
Viethas: 1.5 million (2003)
Chile: F. 575 millian {2002}
Portagal: 3.6 millionm (2002]
Lusgtciam: 3,73 millian (Z2003)
Mheradne: 3.8 milliom (2003}
Himania § =1

Argencing: 4.1 milliem (ZODZ)
Irmm: 4.0 milliom (200D

Zveden, 5,125 millian (2002)]
Turiey: 5.5 million {2003}
Rugsia: & millicn CEOOZ)
Thailawd: & 971,500 {2003}
Indonssin: @ million (200L)

INTERNET USERS

Kingman Reef

Romania

United States




FLATURL: Inlernel Service Providers [I5P5)
Fl= [ats File Edit

Faipt Lucia; LI (Z000)
Thailand: 1% {Z000)

Demtmicems: 1& {(20840)

Bricish VWirgin Islands: 1€ (2000)
Zaint Fited and Hevii: 1€ (ZOo00p
Portugal: 1& (2000)
Vanszusla: L6 (2000]

ingigua and Barkods; L6 (20046)
Bungsry: 1& (ZO00)

Cayman Tslamds; 1€ (2000}
Arqraills: 16 (2000
Hontiwcrat: 17 {(Z000)

Homgy Memg: 17 (30061
Teifnlidad and Tobage: LT (D000])
Celowbim: 18 {20404}

EBahamas, The: 19 [(2000)
Barbadas: 1% (200401

Poland: 19 (20003

Escmigda; Z0 (Z000p

Gumm: IO [Z20001

Iealand: Z0 (ZO0L1)p

Jamaica: #1 (2000}

Israel: Z1 (2000}

Saudi Arabim: 22 (2003)
Labanon: 22 (2000

Tgaland: ZE (ZOCDH

Balarus: I3 (2002%
Indomeaia: 24 (2000]
Pominican Bepublic: 24 {I000]
Crasce: 27 {2000)

Swaden: 23 (20003

Fakistan: 30 {2000}

Youador: 31 (ESCLE
Lickuaanis: 22 (2001)
Fralippines: 33 (2000}
Argentins: 33 (2005)

Baw Zealand; 3& [ZDOO)
dustbris: 37 (Z000)

Eszonia: 38 (E001)

Lacwin: 41 (2001)
Debakiscan: 42 (Z000)

India: 43 (2035}

Bwiczarlond: 44 (Swiczerlend and Lischeenscslis)
Lbischtanstein: 44 (Lischtenrtein and Switcerland) (2000}

Egypt: B0 (2000)
Vicgin Islands] S0 (20000
=

INTERNET SERVICE PROVIDERS

(ISES)
Kinaman Reef

United States

AM



FEATURE: Debi - external A=l
Fies Data Fie Edt

Ghana: §7.3%8 billion [(I004 est.) s
ominican Pepublic: 7. 745 Billiom (2004 &ET. )
highardsean: 78 Billisn in Bilsteral dabe, mescly o Bussia; highani
Ertonis: FE.07] billiom 42004 ert.)
Camaroon: F8.46 billion {2004 est.)
Pamama: FB.TH Billiem (2004 &se.)
Lithusnda: FL10,0F Billien (2004 asz, )
Angole: F10.4F billiom (2004 est.]
Frd Lenka: 710.8% billiom (2004 &5t )
Tealard: §11 Billism {1998}
Fomgo, Deacdratic Republic of the: Fl1.4 dllion (2000 set.)
Cotm d'Teoirs: FI1.01 balliom (Z004 exk )
Fores, Horch: 12 billiom (1996 &85T.)
Cuba: §LZ. 0% billisnm |cecrartible susrrancsy) ) anothar PLE-20 Billism
Fragaay: §FLI.9 billion (Asrch I004)
Farbia and Homtensguo: VLI, 57 billiom (ZI004 ast. )
Iran: FLl3 .4 billiom (2004 &sc.)
Blovrania: FLl4.6E billien (2004 ast. |
Tupieis: F14.71 bBillion 42004 see.)
Fusmitc: §15.0% billion (2094 &8t.)
Auserinr (155 Billiss (2003 aft.)
Labanca: F15.84 billion {2004 sse,)
Pulgeris: F1€.1 billion ilovesbar FO04 sst. )
Teraina: FLE.37 blllionm {2004 &)
Visvnas: §FL6_ 58 Billism {2004 ere.)
Bousdor: §16.81 billisn (2004 srE.)
Turbey: 116,57 bdlldon (I004 ast. )
Rorocco: §17.07 Billion {2004 &sE. )
Eenacs: F18 biliian (2000 asx_)
Qaewr: FLO.EL billion (I004 ast. )
Fimgapors: #17.4 billiom C(ICOD4 &Fu. |
Blearalim! FL9. Ed hilliss (2004 awe._ |
Bangladeah: L5957 billicn (2004 wst. )
Buden: F21 billaon (S004 sct. b
Darmark: §ZL.7 bBilliom (20007
Aogsrim: §Z1_% billisn (2004 ssw.)
Bi1L1 o0 =O0E &
Eazakbhecan: 136.00 ballion {2004 ast.)
Croacim: §2&6.4 billion (2004 &st.)
Soush hfsica: F27.01 billias (2004 sse, )
Pelgivm: 30,3 billion (L1905 art.)
Para: #ZF.7F Billiom (2904 &8t )
Fimlard: 130 Billisn {Tecaskar 1993)
Bigeweim: 130,58 billicn (0004 wat.)
Varszusle: §£33.2% billion (2004 ass |
Egyps: #33.75 billionm (Z004 &Fc.)
Fakiseam: #33.97 billien (2004 ame_)

£

T EYMOPTICS

DEET - EXTERNAL

Kingman Reef

Ramania

United Kingdom




FLATURE: Heserwes of Toreign exchanpe & pald
Fiss Data Fis Edi

Bamgladank: F3F Billies (2004 awe. ) EESEREVES OF FOREIGH

Turksanistan: 13,034 billion (Z004 erc. )
Guscemain: F3.084 billiom [2004 asc. b E¥XCHANGE & GOLD
QEessr: F3,35L Billies (2004 adm, )
Tumipis: F3.500 ballicn (2004 awt,)
Sarbia mnd Honvenegro: §#3.55 bialliom (2004 est.) ﬂﬂﬂﬂ“ﬂ:ﬂﬂ“
Camis: fd4.L44 Billica {2004 aat, )
Treland: §4.018F balldem (30035
Michusmis: #4.61 billion (Z004 &5T.)
Baw Zssland: §4, 8035 billisn (2004 ame. )
Syrim: F5 balliom (2004 &5%.)
Tamern: §#5.3 bilidoss (2004 ssn.f
Jardan: F5,.457 Billian (2004 &Fe.)
Pecwwana: 5.7 billion (2004 ext.)
Viwcnas:®: FE_S1 billiom (Z004 &st.)
Fewwcw, 7.3 billion {2004 wat. )
Fusmit: §7.333 billiom (T004 axt. )
Pulgaria: §7.5Z6 billion (Z00d4 esT.)
Elovanin: §0, 493 billion (ZO04d sse.)
Croatim: FE.563 billion (2004 sst.)
Fimband: F11.17 billiem (2003)
Mermims: $11.30 billicn (D004 &xt,)
Fouch Africa: L4168 killicm (2004 &FC. P
Coaleabian 10 94 Billisn (Z004 &dm.)
Portugml: F1Z.3 billicn (2004 sst.)
Fakiscan: J12.58 billiom (2004 wec.j
Parw: #LE.T Billiae (2004 @it §
durtria: F12,73 billicn (E003)
Egypt: §Fl4.02 billiem (ZDDE asc. ]
Fasakbhstas: fLl4.35 Billisn (2004 ast._ )
Balgius: Fl4.4% billion (20035
Rigeeia: Fl4.71 Billiom (2004 &3t.]
Ringairy: Fl4. 0 billian (P004 &Fe. )
Flovakia: ¥14.%1 billion (2004 msrt.)
Boreoea: [15.14 billiom {2004 aac.}
Chile: FL16.0F billicen (Z004})

o $16.98 ballaon (I004)

Labanonm: FLl6.3 billion (2004 ezt )

Priced Arah Exiraces: J12.64 ballion (2004 est.)
degentina PLY AT Billiom [Z004 esc. )

Epain: FLP.T bdllion {2004 esx, |

Fuwwillan: §L9.2% biliiom (Z003)

Bacharlaada: EZ0_dd billiosn (2003)

Saudi Arabis: FID.&2 bBilliom (004 art,)

Likipa: #24.18 billiem (2004 asc.)

Vapasuela: F25.7E billian (2004 awFe. )

1§ 4% A




1 FEATURE: Malural gas - proved reserves

Fles Dats Fle Edb

Slovakia: T.504 billicn ¢u = (1 JTapussy ZO00Z}
Turkay: 2_EBE billicw cu = {1 Jasusey Z00Z)
Ireland: 9.%11 billiom cu = [1 Januscy ZOOZ) FPEREOVED EESEERVES
Tenzanie: L11.32 baliion ou m (1 Tanuscy Z00Z)

Chana: L1.8% billion cu = (1 Jeovamsry 200E )

Ethicpia: 12.46 billion cu s |1 Janussy 2002} Kingman Reef
Framcs; 12 86 billien cu = (1 Jamusey Z00Z)

Baueh Afries: 14,16 Billisn fu & {1 Janusey ZODZ)

Coce A4"Ivolire: 14.87 billiom cu & [200d4)

Japan: Z0.02 billion cu = (1 Jarasry Z2002)

Isrmsl: Z0.81 billicom cu m (1 Jesasry 20020

Serbia and Hontenegre: I4.07 biallion cu & (L Jemamsy Z00Z)

huseria; 24.9 billice cu m {1 Jaraary 2002}

Puands; Z8.32 billicrm cu & (1 Jamussy Z00Z)

Hamibia: 31.15 billion cu = (1 Jamuaey IZ00Z)

Croacia: 34.36 billiom cu m [1 Jamusry Z00Z)

Tuawan: 20.Z3 ballion cu m (Z004)

Cuba: 42,68 billion cu ® (1 Jamascy 2008

RBahiain: 48 billian cu & (2004

Afgharmiscan: 43 38 billiem cu s (L Jeanuary Z00Z2)

Husgary: 5045 Billien eu & [1 Januasy 2002}

Camarcont E5.22 billiom cu = (Z2004)

Wew Sealand: £8. 94 billiom cu m {1 Janaery Z00Z)

Azarbaijen: 42.3 billion ou m (L Januwary 2002

MHozambigque: §3.71 billion cu m {1l Jenusry I0D0I)

Cabon, €6,.47 billion cu = [Z004)

Fuararial Cuines: 8,53 Billiom su s (1 Jaruassy 2002

Tunisia: TF. 16 BLrlliom cu & [Z004})

Angola: TI.EHT billiom cu = [2004)

Peanmark: BL. % billiom cu m (1 Jeniamry TO0O2F

Chile: 99.05% balliom cu & (1 Jarmasry D004)

Sudan: 79,11 billion cu = (2004}

Capgn, Deamperanis Republie sf eha: 104 8 Bslliew eu s (1 Jassaey 200
Fousdor: LDE.5 bBilliom cu = [(Z004)

Philappines: 107.6 billion cu m (L Jenasry 2004)

Bommrimt 111.1 billieon cu s (1 Jessary Z2002)

Colombia: 132 billion cu m (2004} Romania
Bangladssh: 180.3 billion cu & {1l January 2002}

Folamd) 154.4 billicr cu s (1 Jamussy Z00Z)H

Vischas, 132.€ bLillionm cu = [Z004})

Iemly: Z05.7 balliorm cu = (1 Jaraary 2002Z)

Brazal: ZZ1.7 billiom cu m (Z004)

Syrim: 240.7 ballion cu = (Z004F

Paru: Z46.]1 billion ca = (2004}

Carmany: 233 pallion cu 3 (1 Jasusry 2004)

Brumal! 315 billisn cu & (1 Jamuaasy 200I)

Thaslandr FEB.Z Billiowm eu = |1 JTewusry Z003)

&




: FEATUIKE: Matural pas - imporis
Flez Datn Fie Edi

Jarvis Island: ML

Fage Banlk: WA

Heard Island and Bohommld Islands: BA

Uallis and Futanas; ML

Caymar Islands: KL

Uastern Sahara: A

Daivad Avab Enirsvas: 0 su = (2003 aie_}

Wake Island: HK

Franch Zouthern and intarctic Laxmde; N

Samon: WA

Drugaay: 6F miliion cu = (2000 wst.)

Boaniia and Heresagevians: 300 millisn cu o {2001 aFs .}
Puseto BFilco: &30 miliion ou m {2001 &st. |

Hemg Fomg: 00,9 millicen cu = (2001 est. )
Lusasbouegy: BE7 milliewm ou = (20Dl &ac.)

Svwden: P60 miliion cu = (2001 ws%. )

Lzarbatjan: 1 billian &u m (2001 ase.]

Slovenie: 1.04 billionm oa m [(CO00L wmst.)

Cromsia; 1,008 billion cu s (2001 art.]

Ceorgiar 1 1 BAllion ou & (2000 &st.)
Tajikistan: L.EF Bdllien cu m (2001 sst.)
Rirasnia: 1 27 billiam &b B (2000 @em. )

Armeniar 1.4 billion cu m (J0KIL &st.)

Tundepta: 1.50 billion cu s (2001 art.]

Lacviw: 1.7 BPalldes &ou = (2001 &t}

Fyrgysstan: & billiom cu m (Z00L wet.)

Craaca: Z.0LE billiam ou m (2001 aww.]

Aoldova: Z.0% billion ocu m (2001 &et.]
Singapore: 2.5 billicn cua =

Forcagal: I.553 Billiowm cu m (Z0D1 sst.)

Urnited Fingdea: .7 billionm cu & (2001 &st.)
Livhaaria: 2,78 Billien =u = (Z001 sav_}
Switcerland: 3.0%32 billion cu m (I001 eek.]
Izsland: 3,304 billicn cua = [E00L axc.)

Eramil: 3. &4 billion ou & (2001 &st.)

Finland: 4. 567 billiom cu = (Z00L ast.)

Irwrm: 4.9E billiem =u = [(Z0ODF asae._}

Thailand: 5.2 billion cu m (ID001 &sk.]

Chile: Z.337 billion cu = (200X s, )

Romeniat 5. 4 Billion ou = (2001 &r
Pulgncia: 5.0 billiom cu & (2001 =Et.]
Ausgrriat &. 033 billien &u m (2001 aaw_j
Talwan: .7 biliion ou & (Z00DL &St )
Slovakian: €,.& billisop cu s (2003 ase )
Aexica:r 7 .25 billion ou & (2004 &st. )
Eazaxhstan: 0.626 billion cu & (2003 &%, )
Cankda: 82,73 bhillissn ou & {20D3 adz. )

<

HATURAL GAS
IMPORTS

Kingman Reef

Romania

United States




- FEATURL: Matural gas - comsumption
Fles Daka Fis Edi

Cressa! Z.0Z1 Billish ou m (20010 &8 )

Holdown: Z.08 balliom cu m (2001 asc.)

Tewqg: 2.35 billicm cu m (2002 eat.) CONSUMPTION
fingapors: I.5 Billiewm eu m (2001 sst.)

Fortugul: £.9%4% billion cu = (2001 sst.)
J.:.uvj.::.--. 2,76 Billuism =u s (2001 sse_) Kingman Reef
Croatim: Z.84 billiom cu m (2001 asc.)

Switserland; 3.093F bBillian cu m (Z001 wEk,]
Tunisis: 3.87F brilliom ou m (2000 esw.]

Horwny: 4.1 Billion cu @ (2001 =s%.)

Ireland: 4. 199 billisn &ua & (Z001 &de. )

Finland: 4. 5587 billiom cu = (2001 est.)

Permark: 5,18 billian ¢u m (2001 wak.]

Libye: S. 4l billionm ou m (2001 sst. |

Colombim: 5.7 balliom ou a (2001 aEk.)

Bulgaria: L.804 Billism =u & (2001 ese_)

Eyrin: 5.84 billion cu m (2001 est.)

Oman: &,.348 billicn cua m (2001 =st.)

Hov Zaslend: & FOd billiom ou m (2001 asc.]

Chile: &.517 billion cu = (200X est.)

Talwan! &.64 Billisn ou = {2001 &a=. )

Azerbaidmn: &.7% billion cu m (2001 est.)

Elovakia; 6.8 billian cu m (2003 wak.)

Austrim: 7.8L balliom ou m (2000 esu.]

Nigaria: 7.8% billion ©u m (2001 &aFc.]

Fusaic: 8.7 billiow ou & (2002 sz}

Brasil: .59 billion cu = (200 =s=.)

Turkaspiatan: 3,6 billion cu = {2001 ewt. )

Caowch Fepublic: 5.837 billion cu m (2001 est. )
Bangladesh: 9.9 billicn cu & (I001 &st.)

Hursgary: 13.37 billien a4 m [(Z00L &fc. )

Trinidad mnd Tobago: §3.7€ bdllion cu m (2003 ast. |
Poland; 13,85 billian cu m (2001 w=ig.)

Fazahrcan: 14.23 billion cu m (2001 est. )

Belgius: 15.% billion ou & (2005 &Et.)

Qacar: 15.86 Billion ou = {2001 aa=. )

Turkey: 15.% billion cu m (2001 est.]

Bpmin, 17.%¢ billion cu = {2001 wat. )

E billion ew w (Z007 est. ]

Belarus: 18,8 billion cu m (2004 aEc.)
Fepren, Ssark: Z0.52 billiew eu = (2003 sge. )
Iovpe: 21.2 billion cu m (2001 est.)
Algerim; EI, 32 billion =4 = (EZ00L1 ®sc.)

Imdim: 22.76¢ billion cu m {2001 =sc.)

Llugtralia: £3.33 billion cu m (2001 esx. ) m
Pahise st Z3.4 billiow e = [Z001 &sE. ) unltﬂ# 5
Thailend: 22.93 billiom cum (2001 sst.)




7 FEATURE: Matural gas - production - B ¢ (S¥HoRTIES
Fles Daa Fle £k

Ecumdor: LE0 million cu = {3001 srs.) IETTJHAL GA.S

Blerakia: 190 millism e = {2003 & )
Aighaniscan: 220 sdllion cu m [Z00L est.) FEODUCTION
Palarus: 200 million cu = (2004 est.)
Jordan: Z90 ssllisn ~u = {Z001 aze.]
Turkey: 217 million cu & (Z001 s5t.) “Hgma“ H'm
Spmin: FLE million ca = (X001 wsg.)
Angola: S30 mallien cu & (2001 &fE.)
Cuba: 600 millson ou & (20010 &sw.)
Serbin and Homtenegre: 60 millicom cu m (3001 met.b
Tajwan, 750 million cu = {2001 =zc.)
Ireland: ELS million cu m (2001 estc.)
Perua: 910 milliom ou m (2004 est.)
Chile: 1.18 billiem cu = {2002 are.)
Vietnas' 1.3 billion cu & (2001 &3c.)
Cote d'Tvoire: L.35 billion cu m {2001 =st.)
Augeria: L.734 Billian cu a (200) s, )
Cromcia: L.76 Billism eu 5 {20031 &st.)
Sowch Africa: L.0 billion cu = (2001 asc.)
Frames: L 0S8 billien cu m (2001 esst. )
Turlsia: Z.I5 billion cu & {2001 &Ic_)
frag: Z.32F ballion cu m (2002 est.)
Japan: I.519 billion cu m (I001 srt.)
Hungeey: 3.I31 killiomn ou & (2001 ast.)
Polend: E.471 billiom cu = (2001 sst.)
Colombia: 6.7 billicn cu @ (I00] &i%.)
Azsebaijarn: 5.7 Billiem =u = [(Z00L sae.)
Syrim: E5.B84 billionm cu m (2001 ssc.)
Brazil: £.%8 billion cu = (2001 sst.)
Libya: & 18 bBilliem Su & [Z0DLl ase_)
Hew Zealend: S, 504 brlilion cu = (ZI00L &sc. )
Permark: 0,30 billion cu = (2001 ast.)
Balivwia' B 44 Billias & s (2004 &@e. )
Fueait: 8.7 billion cu & (2002 &5C.)
Pangledast: 5.9 bdllicn cu s (Z00) ess.}
Burss: 5.58 bhillien cu m (I003 are.)
Brumei: L0.35 billion ou & {20031 sst.)
Fazakhetan: 11.6 bhillion cu = (2004 axe.]
Li.8 BLLITOR U N RN BET. ) ﬂﬂm.“il
Dmar: 13.77 billiom cu & [Z001 &sc. )
Italy: 15.4% billion cu m (2001 ast.)
Higweia: L5.€68 billicn cu & (2001 eat.)
Thailend: 1873 billion cu = (2001 esc.}
Ukrmins: L¥. &6 billiom cu = (2K &st.)
Cermany;: Il billion cu = {2003}
Egype: Z1.7 Billiew ou & (2001 &fE.)
Indim: ZZ.7F billion cu m (2001 est.)
€




* FIATURL: Unemplayment rate
Flss Data File ot

Focrea, Bouth: J.48% (2004 =%, )
Cayman Islamds: 4.L% {1337)

Haw Zaaland: & 2% (2004 &zt |
Borway: 4.3% (2004 ast.)

Iealend: 4.3% (2004 «ac.)
isgbriam: 4. 48 (3004 act )
Lugesbourg: 4.5% (Paecssher, 2004 ssc. )
Sadint Hittes and Hevris: 4,88 {1507%)
Talwan: 4.5% [(Z004 awc.)

Basas: 4.7 (Jrd Quarcess, 2004}
Japan: 4.7y (004 est.]

Driced Fingdos: 4.8% {2004 est. )
Barmada: Bt (FO0E eek.]
duscralia: 5.1% (Decesbsr 2004 efc._)
Burms; .34 (FO00d4 spx.)

Mniced Ecaces: 5. 5% [Z004 wsc.)
Bwadan: E_ &% {2004 awt. |

Laox: E.7% {1997 ast._|)

Bungmeey: 5.%% (2004 asc. )
Hatherlande: &4 (Z004 sec.)
Honcoerrat: 64 (19908 ast.)
Izorican famoa; &4 (2000)

Danmark: &.2% (2004 asc_)

hemarnimi

Il Salwvador: &.3% = but thes sconomy has wuch underesploymsnc (2004 &
Flovenim: &.4% (Z004 asv.}

Portwugal: & 8% (2004 est. |

Cescm Piea: & &% (2004 =sc.)

Hong MHomg: €.76 (2004 est.)

Hospgslim: &. 7% (2003}

Males: T4 (2003 ast, )

Cunada: T {20041

Fintsnala: T.5% (2003 sag,)

Fida: T.6% (19%8)

Hicarmgua: 7.5% plus underesploysanc of 45. 5% (2003 asc. |
Fri Lambm: T.00 (2004 spt.)d

Camcral Africss Beapublie: B (23% for Bamgal)] (2001 &stc. |
Eeldowva; 0% (rowghly 2%% of vorking sgs MHoldovens ace asployed aboos
Lickusnis: 2% (2004 &ec_ )

Aoiguille: &% (200Z)

Fazakhstan: BV (I0D04 sst.)

Fakistan: &.3% plus subscantiel umdereasploynenc (2004 eEc.)
Fupspia: 0.3% plur comsiderable wnderesployment (2004 as%. )
Chile: B.6% [ZO0d wsm.)

Staly: D6V (2004 aps.]

Lacwlia: B_2% (2004 &Ec. )

Finband: &% (2004 et )

UNEMPLOYMENT RATE

Romania

Naum




: FEATURE: Inflation rale (consumer prices)
Fss Data Fls Edi

B ¢ {sxMoeics

Fuazilend: £.4% (2004 ek, |
ThArzanis: 5. 4% (2004 &ar. )
Aexico: S5.4% {(Z0H &st.)
Ceopgia: £, 5% (2004 est.)
Philippimes: 5. 5% (2004 awe.j
2ri Lanka: 5.9% (2004 e&s3tT. )
Colombim: £.9% (2004 ast.)
Lacwyia: &% (Z004 #am, |
Bangladesls: &% {2004 &3t}
Indonssim: €.0% (2004 est. |
Bulgasia; 4.1% (2004 est.)
Arenting: &.1% (2004 asc. |
Fasrto Pico: & kY [Z0D1 ast.)
Fazakhsbean: &, 9% (2004 ass, }
Camkia, The: 7% (2004 asc |
Hasuritanism: 7% (2003 sst.)
Boemwans: Th {2004 are.)
Puarnda: TV (2004 asc. )
Honduras: 7% {2004 azt.]
Hungary: Th (2004 &8E, )
Guatenals: T.Z% (2004 asT. )
Hadagascar: F.6% (2004 est. )
Slovakia: T.5% (2004 esx.)
Brazil: T.6% {Z004 a#c.]
Urugesy: T.6% (T004 est.)
Tajikisemn: ®@% (2004 s9t.)
Chad: 8% {2004 &Fe_§
Equatorisl Cuinea: 8. 5% [Z2004 =sc.)
Purundi: 8. 8% (2004 mst.)
Sarkis and Hepeenages: .94 (2004 esx.)
Turksenistan: 2% (2004 &sT.)
Farrys: 2% (2004 aps, )

Budan: 9% (2004 &=, )
Wicarngus: %.3% [(Z004 estT. )
Turkaey: 2.3 (2004 ast.)
Vistnas: 9. 5% (2004 ssr.)
Egypu: 5.5% (2004 ssu. )
Pomnml s

Soloman Iplands: 10% (2003 ape.)
Ericeaa: LY {Z004 &sc.)
Afghaniscan: 10, 3% (2000
Tongm: 10,3 (Z00Z sst.)
Hewmgelia: 11% {2004 asc.)
Rassim: LL. 5% (04 wst.)
Costa Rica: 11.%5v (2004 are,)
Haldswva: L1.5% (2004 &sx._)
Merains: LIV (Z004 ®5t. ]

INFLATION RATE (CONSUMER

PRICES)

Rauru

Romania

Iimbabwe




: FEATURE: Papulatian below poverly Hne

Fles Dats Fe Edb

Bgype: 16.74 (2000 wat.) POPULATION BELOW POVERTY

Tnicad Fingdesm: 17% {2002 smc.)
Isrmel: 18% (2001 est. ) LINE
Cosca Picm: 18% {Z004 &st.)

Poland: L8 4% (2000 sst.)

Barmuda: 194 (2000} Kingman Reef
Haracsess: L9 (1933 age. )

Easakhseant 139% (2004 &8E.)

JaEaica; 12.7% [(Z0DZ @sC.)

Turkey: 208 (2002}

Syrim: 208 (2004 ast.)

Chile: Z0.8% [Z000)

Uruguay: 214 f househeldas [2003}
Trinsdad and Tabays: Z1y (1332 asc.)
9rl Lankm: ZI% (1327 esc.)

Brazil: 22% (1599 azc.)

Algerie: ZI% [1¥39% est.)

Cumm: 2% (2001 wrt.}

Angud L lat I8 [Z00Z)

India: E5% (2002 awc.)

Pussis: ZE% [(January ZO03 awe.
Dominican Rapublic: ZE§

Bosnia and Herzagovins: 258 ([Z004 est.)
klbanis: 268 (2004 ept.]

Burma: I5% (2000 see.)

Fija: ZE.5% (1390-31}

Hicronagia, Fadeararsd Tratas of: Z6.TH
Indonesia: Z7% [19359)

Delarus: Z7%.1% (2003 est.)

Fehakistam: 0% {2004 sst.)

Labanon: 6V (1999 &gt )

dommnia: Z0.9% [Z00T) Hﬂmﬂmﬂ
Vierpas! ZE. 9% (F002 &4v.)

TMerains: 2% (2003 esc. )

Farbim and Homcensgro: 308 (1999 ssu.)
Jordarm: 308 (2001 szt.)

Pominices: 30V (002 wet.)

Capas Verda: 104 (2000]

Hacadantia: I0.2% {Z003F adm.

Chana: 2L.4% (1331 &at. ]

Cranads: FZ2% (20000

Fakistam: FIV [FYODSOL est_)

Toge: 2% (1009 sst .}

Banin: J33% (3001 sse. )

Balize! 33w (1537 asrm,)

Ugardsa: 3IEW (Z00L ese.)

Parmsusy: FeY (2001 &8t )

E@k - QEOX 1k = bar: § 'R b a1 ) . b4 D500 VET0 AN



, FEATLRRE: Iovesiment (gross Tixed)

Fles Data Fe Eok

Bk’ 19,80 01 €90 "CROCE 4vh. INVESTMENT (GROSS FIXED)

Immly:r 1% 3% of GDF (Z004 &8m.)

Trinidad ard Tebage: L% 4% of DD (2004 ase.)

Canmda: LY.4v of GDP (2004 e, )

Raxics: LP.4% aof GRP {2004 e&E5c.)

Bamibia: 19 6% of CDP (2004 mst.) Kinaman Reel
Chane: 1% T of GHPF (2004 szt )
Armanis: 19.0% of GDP (I004 ast.)
Bramil: LF.8% of GDP {ID04 est.)
Dk 19 8% af CDP (Z004d &dr_)
Luzsmbousg: 1%, 8% of GOP (2004 ast. |
Facherlands: 18 8% of GOF (2004 ez,
Pusnds: 20% of GEF (Z00H st )
Fapagal: I0_1% of COD (2004 a@e. )
Suitserland: 0.4 of COF (D004 &Et, )
Fouader: Z0.6% of GDP (200 aFt.}
Draced Avabh Emivaces: 20 8% of COF (2004 esc.)
Cambadia: Z0.%% of COPF (2004 ast.]
Gutnea: Il% of GOF (Z004 ext.)
Malaysim: I1.7% of @F [I004 esu.]
Caban: FL. 9% af CDF [(Z004 &dxm.)
Balarus; 1,084 of COF (Z004 mak. )
Lithuanis: 1.9 of GOPF {2004 asc. b
Tajikiscan: E1% of GOF (2004 est.)
Forevgal: ZZ2_ 3% of CDPF (2004 ssv.]
St: Lanka: ZZ.4% of CDF {Z004 et}
Roreoce: I2.4% of GDF (2004 ast.p
Faow Iealand: 272_4% of COF (2004 st )
Pganda: 2I.4%F ef CDF {3004 ase. )
Thailand: IT.Ev of P (Jan -~ Fap I0O04 ast.)
Bauritius: ZI.5% of GDF (2004 esu.)
Ausrriar IF_ &V sf CDP (2004 &sr_)
Hemy Fomg: I, 7% of GhF {Z004 ese,)
Bmgary: 32,00 of SOP (2004 et}
Jacar: IZ2.2% of GDF [L00d ssxn. )
Bemanias I5. 3 of COEF (I0D0d sse
Bangladesh: Z3.5% of GOP C(ZO04 ast. |
Fvasiland: L3.68% of GOPF {2004 5.}
India: Z3F_.8% of GDF [Z004 asx.)
Icaland: I3.8% af ChOF (2004 awFe_)
Ireland: I2.0% of CDP (I004 et )
Chile: TF.7% of GF (004 sax.)
Haznkksrasn: 23.9% of GDP (ZOO4 asc. |
Slovakim: Z4% of EDF {2004 sac,)
Japan: 248 of GBP (2004 ast. ]
Hondures: I4.1% of GF (2004 est.]
Tusisia: 24.54 of COPF (2004 esc_ )

Romania
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: FEATLRE: Palitical pressure groups and l=aders

Fles Dats Fle Edt

DIt ML Stmete: oo POLITICAL PRESSURE GROUPS

Koraa, Horch: nons

Tokelun: none AND LEADERS
QATATr: TonE

faint Helans: nons

Visbnam: rone mﬂﬂmm Reet
Chrasemas Ialand: fors

OsEF BeRE

Falkland Islands (Islas Malvwinss); T-OTum

Haldives: nona

Gusrneey: mond

JEEERY Dons

Hoardalk Iszland: nons

Saudi Arablia; RohE

Tuvalu: Dot

Vasrcarn Sahara: Fomnds

Han, Isle of: mons

Fitcairn Irlands: mones

MakirdEeiia®: wariadd laksr wniand

fisrrae Lecns: Crads uniend and soudent unions

Trinidad and Tobage: Jasssr-al FAuslisesn [Tasis BAKR]

Armsriar Yerkrapak Union [Mansel GRIGORIAN]

Seychelles: Roman Catholic Church; trade unions

Branda: IBUMEA = asscciation of genccide survivers

Tajakistan: thers are thres anreglitersd political parcies

Sanegal) labog) Muslis beotherhoods ) studsnts, teachers

FHuwaic: several polivical groupd act as de facce g

FORSRIAT UAFIOUS hussn righcs snd professionsl ASFoClaclons

Vganda: Fopular Resistance Against a Life Fresident or PRALF

Holy See (Vatican City)l: mone [(excliusive of influence szsrcised by o
Domainica: Dominaca lLibesratian Movemant orf DLA (& small lefcist parcy
Czach Rapublic: Bohemian and Moravian Trade Unicn Confedaration [Pil
Femalia mmsrous 2lan and mdbslan fastiand are curranely wying far
Tunisin: che Islamic fundesencalist parcy, Al Hahds [Pensissence), 1
Tailwan: Talwan indspendence EOVERENT, VAriour business and enwlEonss
Balize: Sociecy for the Fromcstion of Education and Resemrch or SPEAR
batwvin: MHesdpuarters for the Proctsction of Passian Schoaoly (FHTAD)Y |
Tonga: Fuman Righte and Demascracy Mevement Tongas o HEDAT [Rav. Siame
Cibralesy: Chasber of Consarcs! Cibraltar Peprofgentatives Drgenizats
Lags: poncomaunist pelitlical groups peosciibed; Bost opposicicn lead
Hali: Pacriotic Hovement of the Chands Koye or APCE! Taiced Movasane
Jammica: Hev Bagirmnings Hovessnt or HEM: Fascafarians (black celigio
Gearmany: burinssr asrocistions, seploysrs’ organisstions; szpelles,
Angala! Front for the Likeratich of the Enclave af Cabinds or FLEC |
Camarosn: Foutharn Camarcon National Council [Ayaabae Ecce OTUN] @ Hum "inammn
Anzigus and Barbuds: Antigus Trades and Labor Uaien oF ATLD [Willias

miced Fingdom: Caspaign for Huclear Disarmamenc; Confedarstion of B ™

Romania




, FEATURE: GNP - per capila purchasing power parily - 5

Fies Data Fie Eob

Labanon: 5,000 (2004 est.) s

Cook Islands: £ 000 [(Z00L &exm_) FER
Suasiimnd: £,100 (2004 eee. CAPITA PURCHASING POWER PARITY
Jaint Luciai J.400 (ZD0 est. )

Pominioa: 5 .EQC {(Z00F &8G. )

Paru: 5,600 (2004 est, ) Kinaman Reel

Famoa: 5,600 (200F ass. )

China: E.600 (2004 sez.)

Turkmendstan: 5,700 (004 esn.)

Vemparusla: 5, 800 (2004 ase )

Gabon; S.9%00 (2004 @t )

Fijid: E. %00 (2004 est.]

Fwandon: &, 000 (2004 est.)

Teraina: €, 300 {2004 mae_j

Pomintcan Hepublic: 6,300 [J004 ast, ]
PoFnia and Hermagovina: &, 600 (I004 asc.)
Belize: &, 500 (E004 wst.}

Calombia: &£, 800 (2004 awe. )

Llgerim: &.600 (2004 wet.)

Eibya: &,700 (2004 &st.)

Balarus: &, 800 {2004 ssw_)

FPanans: &, 500 (2004 wmet. )

Saint Fierre and Higuelon: T 000 (X001 sst.)
Tumisim: 7,100 (2004 est.)

Bacadenam: 7, 000 (2004 ane.)

Famibis: 7,300 (2004 sse.)

Turkey: 7,400 (2004 arc.i

Ancpai lle: 7 500 (Z0ODZ ewc_)

Eemania: 7,730 {2004 mae.) .
Iran: 7,700 (2004 ast.) Romania
Beychelles: 7,000 (1000 est.

Harakkarwn: 7,800 (2004 &t

Fusdsloupe: 7,300 (2003 ast,

Azmerican famoa: B, 000 (I000

Brasil: &,103 (Z004 astc.)

Thailend: 8, 100 (2004 ese. )

Builgaris; 8,.Z00 (004 eFE.)

Franch Cuians: §.300 (I00F sst.)

BEaint Hiccs amd Nevis: @ 800 {2002 esc.)
Falau: 9,000 {2001 ase.)

Botmvans: 9,.I00 (004 age.)

Corum Rica: P,.600 (2004 ept.d

Raxies: %, 600 (Z004 s&st_}

Eslaysim: 3,700 (L0049 wat, )

Bureia: % 800 (20604 act. )

Trinided and Tobagqo: L, 500 (Z004 mst.] Lu;uml]num
Chile: 13,703 (2004 arc.}

L E000 AM
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Fiss Data Fils Edi

Faint Vinsent and the Ceranadines: J&% e LITERAC’I TDTAL PDP'[JI‘.ATIDH

San Aarind: BeN
Tmiwvan;: 36, 1% (Z0O3)
Chile: B2b6.I%
Hatherisndr AnTillap: . 7%
Faire Fires and Newria: 97% Elﬂﬂ-ma“ HEEI
Cansds: /% (1986 a&st.]

Aungpican Saaca: ITH

Saint Helens: 37%

fentrer oAt i

Fyrgyssean; 74

Horthernm JAarisans Islands: 78
Arubam, FTH

Cubm: 7%

United FoEL&E: 0%

Azarbaldan; ST

Arpentine: #7.14

Haldives: 37.2%

Barbados: 3T7. 4%

GreacE. /7, 5%

Cypeus: 97.6%

HAartimique: 7.7

Hengalia; 37,84

Ericish Virgin Islends: 37 .88 [15%9] est. |
FRoren,. SodELE: W7

Spain: 7_3%

Uruagasy: 8%

Cosnada; 8%

Austrim: 8%

TUrEssni e an: H0%

Ealgium: 8%

Turks snd Caicor Ixlamde: 26§
Franch Polynesia; 36%

Barmada: 38%

Catymun lelande. JUN

ITraland: F8§ [(1P81l msc.)

Fazakhitasn, 58.4%

Cromtia: 389.5

S ST N o, 2%

Armantar 986§

Bulgaria: PE.64

Trinidad and Tobago: 58.85%
ftmly: B3._&%

Eirrana; 9. 5% UE n tEi
Bainz Pisrrse and Miguaelosn: S99 chtenstein
Hommoo: 90 w

< »




': ‘FEATURE: Religions
Fles Dota Fils Edt

Arguntins: momsinally Bomsan Cestcholdic 53% (leawr thean S0 practcicangl ,
Burma: Buddhist &%%, Christian 4% [(Bapcisc 3%, Romes Cacholic 1%), B EELIGIOHE
Tuwalu: Chursh af Tnrslu (Cengragasicnalise) 7%, Bavapth-Day Ldvans
Caps Warde: Boxan Catholic (infured with indigendus beliefs)d: Frotss
Tonmania: saiblend - Christiam 208, Marlis 264 indigencar belisfs 2
Trinidad awd Tobage: Romsn Cacholi=z 25 4%, Hindu 23,86, Asglicss LO. Kingman Reel
Faint Vincent and tha Crenadinss: kaglican 478, Hethadis: 200, Roman
Gibraltar: Rasan Catholic T6.9%, Charch of England €, 94, Muslis €. 0%
Forsharn Marisne Islands: Christisn (Foman Catholic majorivy, alchow
At 11& Anglissn 404, Mearkodige 3348, Sevesth-Day Rdventiage 76, Bap
Taman! Huslis including Shaf's (Sunnl) and Taydi (Shi'e), small paek
fudsani Sumni Puslis 708 {in morthl . indigencus bslisfs 2688, Christis
Croatim: Romas Catholic S7.8%, Orchodox A.4%, Muslis 1.3%, Procescan
Ticad Scacan: Procascane 521§, Bomns Cathelic Zdi, Hormon 24, Jeawish
Bontrarrat: Anglican, Hethodist, Ropan Catholic, Fantescortal, Fathant
Belarus: Tastamn Orchodox 808, ocher (inoluding Posan Catholic, Pros
India: Himdhs 21.3%, Maslis (2%, Chrigeiam Z2.3%, Sikk 1. 5%, ochay 9o
Fianda: Roman Catheldics S€. 54, Frotestant 366, Advencise L1L0.0%, Murld
Halayria: Puslim. Buddhist. Dacist. Hindu, Christian. Fikk: mnote = i
Barbados: FProvsstant &7V (Anglican 408, Pencecostal B, Msthodisc 74
Hores, Hereh: remdivdisnally Buddkise and Comfusiseiss, soss Chriscis
Costa Pica! Poman Catholic Td. ¥, Evangelical L3, Th, Jehorah's Witns
Congo, Democratic Bepublic of the: Poman Catholic 504, Frotestant 10
Viscnam- Budikhisc, Hom Hap, Cadr Dal, Chriscian (proedoninastly Fomsn
Lichusnis: Roman Cachelie [(peisarily), Lucherss, Pusaisns Orehedex, T
Surinass: Hindu I7.4%,; Protegcant £5.3% ipeedominantly Moatavianl . Bo
Haitid: Poman Catholic 808, Frocescamt L6V [Raptisc 106, Pancecostal
Timbabwve: oynorecic (parc Cheistiam, part indigencues beliefs) 0%, C
Inaly: predominacaly Poman Cachalis wich mature ProfasEant and Jawis
Coynan Ielands: Unitad Church (Prasbyterian and Congregaticnall. Lng
Forway: Dvangeslical Luchsran 261 decats <hwrchl, sther Froosstant an
Falkland Tolasds (Toleas Malviees): peimarily Aagliecan, Bokas Cackaslis
Builgatim: Bulgarian Oithodez 8I.d%, Muslim LI.Z6, Foman Cathelic L,7
Row fanland: Anglicen 24%, Freshyterien 186, Boman Catholic LEG, Mee
Bahauas, The: Baptist 32%, Anglican 20%, Foman Cacholic 184, Methodi
Deminien: Pomar: Carholie 7764, Provcastant 156 [(Marhodise E&, Pancascs
Cuba: mominally Bi% Poaan Cathelic priot to CAETRD asnming powat: P
Trugasy: Bomas Catholic 8% (less than half of chs adult populscion
Hiribati: Foman Catholie 524, Provestant (Congregacional) 40%, soms
Eemania: Bastarn Orthsdos [incliyding mll seb-danoninat s esid) P
Inited Fingdas: Anglican mnd PBosan Catholic 40 millicn, Muslis 1.5 = Romania ——
Forfolk Iziand: Anglican 37.4%, Unicing Charch in Mastralia E4.5%, R
Joalomen Islands: Anmgliens 458, PRoman Carkoalie LBV, Dnived (Mathodise
EBiconia; Evangelical Lutheran, Bussian Orthodoz, Faconian OQrchodox,
Syriai Sunpi Pislis M98, Alawits, Druze, snd othar Muslis gects 180, Jamal{:l
Svasiiand: Zienist (& blend of Christisnity and irdigencas ancestral
Fourh Africa: Chrisvian €0 [(ineluded wose whived apd Colospeds, aboua™

EdN  SEOX ; I - B bar ] | W %e ) s AN



- FEATURL: Ethnic groups

Icaland! homoganecus mivturs of dsscendancs of Norse and Cales 94, - ETHNIC GROUPS

Estonia: Evtomdan 65.3%, Pussisn Z8. 18, Thradinisn Z.5%, Belarusiss 1
Eotavana: Tiwana (of Setevana) T, Falanga 11%, Baamgwa I, other,
Caprgia: Ceorgian T3 0%, Armanisn 2. 1%, Pussias & 3%, Azari 5.T7%, O
Hepal: Brahsan, Chetri, Newar, Gurang, Magar, Tamang, Pai, Limsbu, Th
Oosrharn Haviass Ialapds: Chassres, Carsliniasns and subher Hicrenasis Kingman Reef
Erivrea: ethnic Tigrimwa E0%. Tigre and Funass 408, Afar 4%, Sahs (R
Benin African 35% (41 sthnic grodps, sait dimpostant being Fon, Adis
Hamico: mestins {dAmerindilas-Spamish! 80, Asesrivdiss or predosminessl
Gasbia, The: African 79 (Mandicks 42368, Fule 18%, Welof Lév, Jola LD
Lilwya: Berber and Avak 7%, Crealds, Malmese, Icalisns, Egypoians, Pa
Pusrto Rico: white (mostly Fpamnish origim) 80,54, bleck 88, Amerindi
Ethiopim: Oroms 408, Ashars and Tigrs 3%, Sidame 9%, Shankella &1,
Dakbakgistan: Tobak 0%, Pussian 5.5V, Tajihk 54, Eazakh 3% Herakselpak
Albania;: Rlbanisn 554, Gresk 1%, other &V (Viach. RPoms (Gypey). Serb
Mali: HMands E0hF (Basbasrs, Halipke, Seminks), Peul 176, Velemaie 12§,
Eyrgyzstan: Hyrges S64.9%, Ushek 1384, Pussien 1F. 5%, Dungan 1.1%, 1
Naw Fealand, New Tealand Tuzopeadn T4.5%, Haocri 5.7h, othss Burcpean
Bulguris: Bulgariss 23.5¢ Turk 2_ 4%, PBoms 4.7, ocher I [(imncluding
Fanass: meartizo (mized Amsrindisan and whits) 70%, Aesrindian and mix
Crenads; black 22%, mived black and Furspesn 13%, Furopean and Ease
Hongolism: HMongol imostly Fhalkhal 54 .%%, Turkic (mostly Eazskhl 5%,
Pozu: Amsrindian 45, meitize |mized Amerindian and whice] 378, ubic
Cuinmesa-Eirseau: African 553% (Balante 30§, Fuls I06, Hanjecs 14%, MNand
Iran: Fecrian S1%, Aseri I4%, Gilaki: and Hasandarani @6, Nucd T8, Ax
Larwvia: Larwias 5774, Pussies 29 6%, Belarusian 4. 08, Theainisen I.7
Japan: Japaness 3%, others 1V (Korean BLL1. 262, Chiness Z244.241. Bra
Haw Caledonia: Helansiian 4Z.5%, Buropean 37, 1%, Wallislan 8. 4%, Pel
Equatorial Cuines: BEioko (primarily FPubd, some Ferpandinos), BEio Run
Fazakhitan: Kaztakh [(Qazag) F3.4%, Paiwian P06, Wecainmian 3.7, Ushbek
Angola: Dwisbusdu 374, Hiskbwnadu 254, Baksage 136, maseice (mixed Dur
rited Kingdeom: Emnglish BL. 5%, Scoctish P.6%, Irish Z. 4%, Weish 1.9%%
Semagal; Wolof 3.3k, Pular Z3.6%, Seger M4.7%, Jola 3.7y, Handinks
Aoldova: Holdoven /Bomendmn &d4. 5%, Mradnien 132.86%, Foassien 13% Fewi
Geraany: Cerman FL.5V, Tarkish 2.4%V, other &.1% [asde up lacgely of
Ching: Han Chinsse 3196, Thusag ¥, Bui, i, Tibssan, Miss, Han
Nemants: PBomsnimn 80 0, Hungurisn £ .60, Boms 2.54. Ukraindsn O.3%, Romania
Rusiia: Bisdimn 8L.5%, Tatasr 3,.6%, Uheaioisn 3%, Chuiraih 1.Z%, Bailk
Cool Islands: Polynmerien [full bloocdl 81.3%, Polynasian and Turopsan
Pakigean: Punjabi, Sindhi, Farhtun (Fathan) . Balech, Mahajic (imassgr
Opived Arab Emiraces: Emiraci 15%, ovhar Avab and Iranias 238, Souch
Haltn: Haltssrs [descendants of ancient Carthaginians and Phosnicisns
Aozaabigue: ilndigensdid tribal groups 59.46% [Aakhuwa, Tedcdge, Loawe,
Ebvtan: Bhaote G0V, sthnde Bespaless 358 [imcladess LEocsampas - one of
Togo: native African (J7 eribes; larges: and SCET LBpOTLART aré Eoe, Emmamﬂ
Argancins: whics (moscly Spanish and Icalisa) 576, mesmize (mived wh
Cxech Republic: Czech Bl.2%, Morsvrianm 13.28, Slowvak 214, Palish 0.8™
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‘ 1) Asset Characterization : What assets do | have and which are critical?
+ What threats should | consider?
i 2) Threat Characterization

What happens to my assets if a terrorist attacks? How
much money lost, how many lives, how many injuries?

What are my vulnerabilities that would allow a terrorist to
succeed?

What is the likelihood that a terrorist will strike my

What is my total risk & resilience?
Risk = Consequences x Yulnerability x Threat;
Resilience = Service Outage x Yulnerability x Threat

What options do | have to reduce risks & increase
resilience? How much will each benefit in reduced risks

and increased resilience? How much will it cost? What is
benefit/cost ratio of my options?




From Infrastructure Assurance
to Mission Assurance - Timeline




OASDIHD)
1ransitions from
HO {DCIP) as sole

s VISION

Department of

Homeland
Security (DHS) -
Infrastructure
Information
System (HICS)

ii To be a nationally

recognized organization of
choice for systems
engineering, analysis,
integration, and
technology development
in support of DoD and
national needs




Raﬂl'ﬂad Hazardﬂl_lﬁ Matenﬂlﬂ Trans Hor
Management Framework




Dverview of railroad hazardous materials transportation

® There were 1.7 million Hazardous materials, including TIH materials, are a
rai |_ carl_gads ﬂf small percentage of raifl traffic but are responsible for a

] major share of rail insurance costs and liability risks.
hazardous materials

(hazmat) in the U.S. in
2010 (AAR, 2011)

Mot hazmat (94.5%

* Hazmat traffic account Shdinaiiecs)

for a small proportion
of total rail carloads,
but its safety have
been placed a high
priority

TIH
e materials

0.25%
\ ( )

e Hazmat but not
208 S1H Wyt S TIH (5.2%)




vnthnut a train-accident-caused release in ZOUBIIfM_Rr *E'_.

e Train-accident-caused hazmat release rates have declined by
about 90% since 1982

e about 200 cars released per million carloads in 1982
e about 21 cars released per million carloads in 2010

* Further improvement in the transportation safety remains a
high priority of the rail industry and government




Influence diagram showing relationst
factors affecting hazardous materials

= " Financial
Financial ’ and
Impact ; Safety |
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Railroad hazardous materials transportation
risk management framework

INPUT

Infrastructure
Data

Optimal strategies to

Accident Data improve hazmat

transportation safety

Traffic &
Shipment Data -Whattodo
- Where to do it

Cost Data - How to do it
Other Data




Accident Risk Decision
Analysis Analysis Analysis |




Analytical models for risk management

Accident
Analysis

* Risk modeling » Optimizing a
combination of risk
= Evaluation of risk reduction strategies
reduction strategies




Freight-train derailments on Class
‘accident cause group: 2001 -2010




Frequency-severity graph of
Class | mainline freight-train derailments, 2001-2010

25 '[ Average frequency = 88
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Analytical models for risk management

Risk
Analysis

» Train accident » Optimizing risk
frequency and severity reduction strategies

_ _ « Evaluation of risk
* Train accident causes reduction strategies




Chain of events leading to hazmat car release

Train is Number of Derailed cars Hazmat car Release

involved in cars contain releases consequences
a derailed hazmat contents

derailment




Modeling hazmat car release rate

P(R) = P(A)x {S‘ P(D,| A)x {i[P{HU. |D,,A)x P(R, | H,,D, ..-—1')]H
= ! "







Analytical models for risk management

Decision
Analysis

« Train accident + Risk modeling
frequency and severity
+ Evaluation of risk
« accident causes reduction strategies




An example model to manage the risk of transpo
hazardous materials on railroad networks




Example integrated optimization model

Model Formulation

min 3 > ¥ H Sy N+ ) Gy + Z 2 2 RS
u Ie hEF-"q'= : i, i_l Akek =T :I—IHEFEEE
1

Transportation cost Risk cost

Subject to:
ZEH Fxb)s 3y Lty Y (i,jled, (i<]j) Capacity constraint

ek ¢ vl g

ZZ L : Track class and car

Vi.fed fi<j) . g
b i s composition constraint

Linking constraint
er + h_zz*e"t."‘ Y eA i<f)tel E’_, ,
o reg - for decision variables

| Da, lhes,

. | : Flow conservation
Foxt= 3 ox,m-Den, flee, YieNkek tel

—a : n ]
iy JeE i !ﬂ ﬂ”ﬂ"‘ﬂ"‘l!'.”.i" cﬂ ﬁtrﬂ[ t

I vhek Car type constraint

ral

.T;I = positive infeger, Vii,led kek, 1eTl,

¥ e {0.1) VG e veV geQ. Declsmr? Variables
Constraint

o, €101}, Thke K. teT




Passenger Rail and Urban Tran
Canada

¢ Canadian urban transit e Passenger rail and urba

systems: * NAvgina!
e 1.5 billion passenger transit systems include:

trips per year e Commuter rail
e 4 mi”fﬂn assenger Light Rail Transit

Municipal bus systems
Intercity passenger rail and bus

e Canadian airports -- 78.7
million passenger trips
per year

.
trIDS pE‘.‘l' ay * Subways
.

e Systems & cities depend
OoNh_moving passengers
quickly, conveniently and
inexpéensively




Many Partners

Public & Users

.1
.

Operators & Transportation Workes

Key Associations such as Railway Association of Canada, and
Canadian Urban Transportation Association

Railway companies; provide federally regulated tracks for most
IntFrCI y and commuter rail systems; majors (CN,CP) have own
police

Municipal/provincial governments - provide operating funding,
legislative and other authorities; provincial emergency preparedness
responsibility / authority, policing, and first responders

Public Safety Portfolio - responsible for national emergency
management, law enforcement and national security

Transport Canada - lead for national transportation security;
regulatory authority for rail security under Railway Safety Act



International Consensus |
* International meeting of Ministers of
Transportation in Japan (January 2006)
concensus on future security directions:

Sharing of best practices

Promoting international cooperation on specialized R&D

Encouraging cooperation among government authorities, operators,
and all relevant stakeholders

Considering creation of international working group to facilitate
sharing of best practices and enhance global cooperation




United States Actions

e Key accomplishments:

e 2006 $2.5B in general grants and $160M targeted to rail,
inter-city and transit security

¢ |nter-agency anti-terrorism training program
¢ Surface Transportation Security Inspector Program

¢ Vulnerability assessments of rail and transit networks in
high-density urban areas




Qusllr r gountry s Approa

France

¢ New police force dedicated to rail security established January 2006

United Kingdom




Lessons Learned from |

e Clear focus on Business
ﬁesurngtqmn

lear r
Fe?panng\:ﬁfi%g established

Importance of Emrgjln ge
tr ‘_l"'lll']ﬁ!I to work 1 concert
with emergency response

sarshiinel and the puntic”

Video surveillance critical for
investigation




Rail and Urban Transit
Security in Canada

Legislation
« Transport Canada authorities under Railway Safé‘tyA
« Covers federally regulated railways (VIA, CN, CP etc.)
or provincial railways operating on tracks under
federal authority

« No federal security regulations promulgated to date

« Urban transit generally under provincial / municipal
jurisdiction (e.g. STM, SkyTrain, TTC, etc.)

MOU signed between TC and Railway Association of
Canada on Railway Security




TC Rail & Transit Sec
Post-Madrid - 2004

TC expanded its security information-sharing network with major rail and |
operators

Rail Security Policy Review expanded to include major Urban Transit

Discussion paper and consultations with industry and associations anticipated
Spring 2006

Threat and Risk assessment (TRA) completed

Information network activated immediately after London bombings

Post-London - 2005

¢ Threat and Risk Assessment re-validated

¢ November 2005, the government announced a $110M Immediate Action Plan to
accelerate security enhancements, awaiting new government direction




Public Transit & Inter-cit

® Drafi Security Overview Paper on Publi
Transit & Inter-city Bus: Completed |




Some Suggested Rail & Transit Priori

Regular transit Emergency Planning exercises
Promote recovery plans

Increase local inter-agency communications
Increase information sharing

Develop federal-provincial/territorial protocols
Promote research into new technology

Develop Security Management Systems and Best Practices

New risk assessment tools










Investment Models

* Dynamic models

* Probability based

e Matrix of Models




Total Projected Cumulative Infrastructure
Spending 2005-2030: $41 Trillion

South America/
Latin America
STAT
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Powar Road and Rail
$8.0T £78T

AirfSeaports
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