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Twdwpfuwnhuyhl phlwbuwinlmbuwlwl oqlwdwih Gufuonbhl quinqugnn Gnynpbbnn, wn pynid Gwl 33-0,
wndwlwannid thi hubyuywlhwl inGinbuwlwl wnwonplpwg™ hhdlGywd wnunwndnipughl dedwowyuwy hnupbinh
Ynw: Fwdwpfuwnhuyhl oqQluwdwih wuwydwlbbnnid Gowl hnupbnh nwnwnnedp 2008 p. wylwlhg wrwowgntig
wndnipuyhl oqluwdwdbnh hbGppwlhwl wihpn, hlst on npubnpnidp uinwgwy Gwl Iwywunwlned: Unyl wpfuw-
wnwlpned, Ypnwnebiny wywlnwlhwl Uqnwlywluyhl dninbignidp, L Gnpwaenyl™ huuwlwngnidGbnh cwnh dnnby-
atinp, thnpd b wpynid JGn hwbine 33-md (Gl UN3 L GUE tnwnwdwpnpwllbnh Gnynlbnnid) wndnipuyhl
dqlwdwdbnh Yuwlfuwnbudwl wrwowlghl thnhnfuwlwGGbnn L GQuenigbine GwifuwanbudwlO Ghnwpwlwl
Ywnwdwd wanuwlpwluyhl hwdwlwngbn (dU3): UnyniGpnid wwnqdby £, nnp nfunwnlywo gnlipl prnpnn thngin-
Juwlwlb6nl wsph G0 pGLGntd Fuwywunwlh wnbnbGunipiwl hwdwn jwywaonyG GwGfuwanbuntduyhl huanluwGhp-
Gbnny, npnbg pwnpned, npwbu wepwowlghly gnigwlhyGbn, wrwldbwlnid 60 hwnlwwbu pinipbh wwlwuninnp,
Ywnlwynpiwdl, Qlwdh, wpunwphl wwpuph b pwllbph wlhnmhyGéph gniguwlpyGbpp, puly pGhwnlyws 24 hngin-
fuwlwllbbinhg 9-n hwinbu G0 quiihu wrwybywagnyl wewowlghynipywde ™ wqnwlywbbnyg webdwql 3 Grwd-
uwly wewe: Ulnpwnwnelwiny dqlwdwdbnh wuwwndwrlbnhl' puwgqwhuwyngdty £, np Gynnwwlwl qupquwgnn
anyntbnnid npuinwnlyduwd dqlwdwdbnh 066 dwun wwydwlwdnpnywo n pnipbh wwlhwunipnh b phlGwluwlwl
wilbygniyh hhdGufunpnbbnny. Gunplbnn Lppn GG Guqinid Gul hlplGuwnnpulinnynn dqlwdwdbnn.: Unyl wpfuw-
wnwlpntd unnigywd dnnbGbnn (win pynid” hwdwfudpuyghl) wsph GG nlGhylnid puwndn uwlfuwanbuniduyhl
huwninljwGhpG6nny, puly CART dbpnnwpwlnipywdp Guwnernigdwdo dnnbin in hhdGwlwl Guwlfuwinbunt duyhl npwly-
atinny qquyhnnpll qbnwaqulgnid b Gul gnuwlwlnipwl 06y inwnpwddwd dintu pnynn dnnbGepp: Pwgh wyn,
pnynn dnnbyGann jwywanyOu Gwifuwnbuly G0 Gwl 33-nid 2009 p. dwpunp wndnipughl «oqludwdny, hbGunbw-
puwn npwldp unnn G0 Ghnwnedty Iuywuwnwincd (hlswbu Gl inwnwdwpnowlh dincu Gnlhnpbbnnid) wpndnipughl b
Dhrlawbuwlwl oqluwdwdbnh hwlfuwnbudwl gnnoplpuwgni:

bqlwdwih dwdwlwl Mnip 26n whgyuyh qinhl tp. ..
Qhy6pdn Guyin
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Updnipwyhl 8qbwdwitiph Ywlfuwwnbuntdp 066 Yupunpnipynib b GEpYuwywglned hGswbu dwypnunGubuwyw
pwnwpwlywlnipjnil dowynn L hpwlwbwglnn YweniygObph, wjlwbu £ $hGwbuwlwb oncywih dwulwyhgbbiph
hwdwp: Uwyuwjb tGpt ytpohGltpu ubthwlwb pwhbph hpwgiwb Guwunwy G0 hGunwwlnnud, wyw pwnwpwlw-
Gnipjnih OwynnGEphl wyu fulinhpp hbwnwpnpppned £ dwdwlGwyhG L Shown nunnnipjwip wpdwaquwlpbint inbuwG-
Yjncbhg: Updnipwjhl dqlwdwitph wybiphs nbnbuwywb hGinbwbpbbpp 2Gnwnpnid G0 npwbg Yubuwpgbi-
Qwlh ninnywé swbptph Ythupnbwgdwb hhdGwpulnhpp: IGnblwpwp, wju hwdwwnbpunnid whfuntuwhbip k
nwrbnid npnwyh dGfuwbhqdip Ywd hwiwlwpgh wbhpwdbnnegnclp, npp hGwpwynpnepncd Yunw dwdwGwyhb
pwgwhwjwnbint GpyphG pGnpny hhdGwfulnhpGtpp, YwbhuwwnbGubine hGwpwynp dqlwdwdtph hwywbwywbnt-
pjntlp L GnOwpytnt hwiwwwwnwufuwb dshongwnenidbbp:

" 3bpplwlh inbuwlbnGEpp wpng 56 shwdnGlGly 33 YEGnpnGuwlwl pwllh wwpnnbuwlwl npppnpnyowin.
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Uluwé 1970-wlwGhEphg wju fulinhpp qunGyt| £ tnGunbuwgbnGbph L hGwnwgnwnnnbtph niwnpnepywb YeGun-
pnGnild: Uwywyb hwnlyuwwbtu 1990-wywbGEph Gptp funznpwgneyl dqlwdwdiwihl wihpltiphg htinn dtdwgwy
hGumwpnpppnepintlp $hbGwbuwlwb L wpdnipwihb dqlwdwitph Yulfuwnmbuiwb Junwdwld wgnwbwbwjhbt hw-
Jwlwpqbpp (4UI) dowlydwl hwinbw: Un Guwunwyny yuwwnwpybghb pwqiwphy ybppeéwwb wfuwnwGpbtin,
npnlgnid Yhpwrebingd vmwpwplnyp wjwlnwywb L Gnpwgnyb dtpnnltip, thnpdbghG (nuéb] wnwGahG Gpypot-
npnLd, tnwppbn lnwpwéwpowbbtpnd L qupgwgnn Gpypbtph twpwplnyp fudptipnud dqlwdwitph ywndwn-
GGpp pwgwhwyndwl b wgnwGwbwjhG dnnbiGGph Yuwrnigdwb hhdGwfulGnhpGtpp:

2000-wywbGEph wnwohl nwubwijwynid qupquwgnn tpynpGtpp, wyn pyncd Gwb Swjwunwbh Iwlpwwbnne-
pjnLlp, wpédwlwaqnpbghl hujuwywlywl nbnbuwywb wnwoplGpwg’ hhiGdwd hhaGwlywbnid onwpbpypyw $hGwd-
uwlwb OGphnuph L hwdwfuwphwih0 wwpwlpwjhG 2nijwGGpnid dlwynpwé pwpblwwun  Shewdwjph
wpmyntpnid dGéwéwyw] wpunwndnipwihl hnuptiph ypw: dhwluwlywlb qubqyuéwihb GEphnuph wwjdwGbs-
pnid, wapnian, qupuwynpiwb dwywGbph wdp, npG nuinbygynid tp wbwnd gnuyph 2nijuwih wynhduwgiwdp L
wywnhybtph qbbph wolwuwnbw wadnd, hGswbu Gwl hwuwpwynipjwb nu pwlGytiph wpnwndnipwihl Wwnpuw-
Unpnipynibltiph  plGnwjGowdp, GpypGtph Jdwpwhl hwaytlzheltph pbpwghly hwhdbbph  pwpbijwydwdp,
Uhowqquwjhl wwhniuinGtiph wény, qupquwgnn GpypaGpned wrwowlned thG wnbnbunipyntGGbph qGpunwpwgdwl
(overheating) OwfuwGwbEp” wnpdnipwyhb thnfuwpdtiph twlywb wpdlnpdwdp: IGnbwpwn, ybpp Gwé hwbqu-
GwlOpltpnud wpwnwpdnipwyhG GEphnuptiph Yunpniy ypdwwnnedp hhaGwywb svnwywfuneg)niGl tp juwywd wp-
dnipwjhl thnfuwpdtiph qupquwgnidGtph hGw: UGYHwulwé, 2008 p. wplwlp dwqwd wpdnipwihl GGpnLdGEph
hGppwywb wihpp, np0 wpwagnpbl nmwpwéytig qupqugnn Gpynpatpnid, 4bpnGjwih wwwgnygh tp: @GL 8qlw-
dwdihg wnwye npny tpypGGp pGnipwagpynid EhG npnpwyh dwypnunbunbuwywb pbpwgnidGtnny, vwluw)b unyl
6qlwdwip mwppbpyned tp Gwfunpnbbphg Gpwlny, np ybpohGhu twyhybGupnbp qupqugwsé wpfuwphG tp, huy
qupqugnn GpypGGpp npwb pwfuydty thG npwbu wpunwphb gagdwb (2nyh)” h mwpptipnipnb Gwfunpn 8qlwdw-
atiph, npnGg wwwndwrep ubthwlwl wihbrwwnbu nlGnbuwlwb pwunwpwlwnipntGh tn:

Swny £ G261, np Swjwuwnmwbh nbnbunipjwl hwdwp wpdnipwihlb dqlwdwdibph YwlfuwnbudwGb ninnjué
wfuwwinwlpwihl Gwfuwqéh hpwywbwgnedp uludb| tp nbrlu 2008 p. uyqphG™ hhdGytiny dGp Gpypnid Ytpohl
tnwnphGbphl nhnwpydnn 6p 2wpp dhunnwdlbph ypw, npnbp plnhwlnip qétipny hwdpOyGnud thG quipqugnn
GpynGGpnud Guiuyhbned nhunwpyjwé dqlwdwiwiht qupqugndGbphb: Uwlwjt 2009 p. dwpwnh 3-h° wpdnipw-
JhG thnfuwpdtiph Yupnwy wpdtgpyniihg hbnn npw wywwndwreltph pwgwhwjndwl b wwwquyntd Gdwlwwnhy
npubinpnudbbph Ywipuwwnbudwl Gywwnwyng Iwjwunwbth hwdwp dwnwdwd wgnwbwbwihl hwdwlwnpgbiph
Ywrnignidp nwpdwy opwlwpguwyjh, hGsh £ withnihybig 2009 p. wwwnpwuwnywd untyb wfuwinwbpntd:

UzfuwitnwiGpl hp pGnypny wnwohl hGnwagnuinepyniGa t, npG nunnywé £ Iwjwuinwbnud wpdnipwjhlb dqlwdw-
dGph (@GyniGEph) Ywbhuwwnbudwb hhdGwhubnhpGGphG: Wo winpwnwebned £ Gwb UGGunpnGwywb L UpLbjwa
Gupnwuwh (LWUB), hOswbu Gl UMI dh wpp GpynGtph, npnGp s60 nhwnwpyyt] wpdnipwihl dqlGwdwibiph
fubnhpGGphG wrGsynn wy Ybppnedwul wfuwmwbpbbpnid, hGunbwpwp wyn nbuwGynibhg Lu unylb wfuw-
nwlpp hGnwppppwywh E: Fwgh npwbhg, wju yGpiniénipinilp, ptiplu, wnwehbbbphg £, npp pbil dwubwyhnnpkh,
uwuwjl whnpwnwrGnud £ Gwb 2008-2009 pp. 6qlwdwitiphb: dGppwwbu, unyb hGnwgnunnipjwlb witGwwnpdt-
pwynp GGpnpnedp dnnbpwynpdwh Gnpwgnib dbpnnh Yhpweneg)niGh b wwlnwywb UgnwGwlwihG dnuntig-
dwlp gniqwhtin wfuwwnwlph hhdGwywb wewlgpp MwuwlwnpgnudGbph L nbgptiupnG dwntiph (CART) Ununb-
gniil k, npp qpbipb sh hwlnhwnid wpdnipwjhl 8qbwdwibph Yubuwwnbudwb gpulwbnepjwb dGe:

Lubwpyynd 60 hGnlyw fubnhpbGbpp. wpweohb gfuntd hhdGwywb qébpny Gepyuwjywgynid GG wpdnipwjhG
8qlwdwibph mbGuwlwb dnnGGGpp, Gpupnpn g funtd” YU3-h Yunrnigdwl hhdGwywhb pwytipp, wyn pynid’ wnpdne-
pwjhb dqlwdwibph pGnpnynidp, wrwowlghy thnthnfuwywGGGph pGunpnepynilp L Yhpweynn dnnbGGph L dnunb-
gnuilbph dLwytpwnidp: Gppnpn qincfup yGpwptipnid £ Iwjwunwbnid wpdnipwjhb dqlwdwdtiph Yuwbfuwwnbu-
dw0 dU3-h Ywnnigwé dnnt GGnha:
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qLNklu 1
Unpdnpwjhl Gqlwdwdtiph Juifuwwnbudwl inbuwlwb htGpp

Stuwywb qpwlwbnipynibp dqhwdwdtiph Yuwbfuwwnbudwb hwpgtiph JGpwpbpjwp wopwywpynud £ pwgiwphy
L pwqdwplnyp dnnbGGn, npnGp Ynsqwé GG pwgwwnnpbnt wpdnipwjhl aqlwdwdbtph ywwndwnbbpp: Uu dnnbi-
GGpp wwypdwlwywbnpth Ywnbih t nwuwlwpgbp Gpbp fudpbpnid: UnwohG uGplnh dnnbiGGpp (uwGyneywunhy
hwpdwynwiltiph dnnbG6p) unbinéybp G0 pwgwwpbint LwnhGwlwb UdGphlwih GpypGtph 1970-80-wywGGGnh
wndnipwihlb 8qGwdwitinp (Ukipuhyw 1973-82, UpgLGunhGw 1978-81): Upwlp thwuwnid Gb, np wpdnipwjhl
8qlwdwibpp uwtyniywwnhy hwpdwyndlbiph wprynilp GG, npnGp thnfuwndtiph Gwwwnwlwnpdwb fulnphl ng
hwiwhnibs npwiwdwnpywiht L hwpywpjnetnwiht pwnwpwywbnepyniGbtiph hGnbwbp GG: Gpypnpn uGplnh
UnnbGGpp hwonnnipjwip pwgwwnpnid G0 1990-wywGGGph GUpnwwih L Utipuhlwjh dqlwdwdbpp ni wpdnipw-
JhG 8qlwdwitphl GEphwwnniy Gplnypbbp G0 hwdwpned hGplwpwywpwniwh (self-fulfilling) L pwgdwyh hwyw-
uwpwlyznenipjwl (multiple equilibria) hwlquwdwbpGtipp: Gppnpn ubipnh dnnG GGpp npwbu wpdnipwjhlt dqlw-
dwih wwwndwrlbp dwwnlwbynud G0 pwlywihG hwdwywpgh fuGnphpGtpbd no Jwpwyh (contagion) Gplnijpp.
upwlp ninnywé GO0 wwpqupwGGint 1997-98 pp. Uuhwlwl 8qlwdwdip: Qnjnipjntl nlbblb Gwb pwgliwphy wy|
unnbGtn, npnGp ptl pwgwwpnid G0 wnwGdhlb 8qlwdwiwhb Gpbnyplbp L npublnpnudGtp, uwyw)b nnipu GG
UGnd wwlnwywb «ubplnwihby» dnnbGGph 2powbwylbphg:

UnwohG utiplnh unnbjGbp

UhGsl 1990-wywGaEph uyhgpp wndnipwjhl 6qlwdwdtinh pwgwunpnepjwl hhdGwywb nbuwywb qunwihwp-
GGpp wdthnthynid EhG wnwehG utiplnh dnnbGapnud, npnGgnid aqlwdwip nhnwpyyned Ep npwbiu uwtyniywwnhy
hwpdwyniibtph wprynclpnud Gpyph dhewqquihl wwhniunbbph dwywpnwyh hwGwpdwyh L Yunpny wayney,
hGswtiu Gwb gnpénn wpdnipwihl hwunwwnwagpywé wwjdwlwywpgh (pncd Ywd wpdtgpynud (nbwiwghw): Uju
annbiGbpp Ynsywd EhG pwgwinpbiint wynwhup uybyniywunpy hwpdwynudbbph ywwndwnelbpn:

Unwohl utipnlinh dnnbGGph Gwjuwhwypp UpnqdwGa t (1979 p.), nud wfuwinwlph hwiwp Gwfuwwnhy £ hwG-
nhuwgt] UwjwGun - 36GntpunGh (1978 p.)" nuynt Ywrwdwpbih qbGtph Gwwdwdp hwpdwynidGbph dnnbp:
Unpnigiwbh GEpnpnudp” h nbdu wpwehl ubiplnh dnnbGaph, hwlnhuwGnid £ wpdnipwihl wwjiwGwlywpgh (pdwd
pwgwuwnnipjntbp’ npwtiu thnfuwpdtiph Gwywwnwywnpdwb fulnpht ng hwdwhniGs npwdwdwpluihb b hwpYuw-
pjniptitnwihl pwnwpwywlnigjntGobph hpwywlwgiwb L dwypninlunbuwywb pbph dhowdwjph dLwynpowd
htinLwOp: Upnigdwbh dnnbth wpwdwpwlnipjwl hwdwdw)t® wnpdnipwjhb dqlwdwatiph L uwytyniywwnhy hwp-
AdwyniiGbph hpdlwlywl wywwndwep whnmwywb pynpth $hlwbuwynpiwb i pwalywihl hwiwywpghl odwl-
nwynipjwl Guwwwyny Gepphl Jwpywynpdwb swywilbph wewowlghy wdl t: Unnbih wyl GGpwnpnipjw
wwjdwabbpniy, np uwrwywnpnipjntlp dncinp sntbh Juwwhwnwih 2niyu Yud sh Yupnn waytpe Yepwny ubithwyw
wwywunipnp $hlwbuwynptip wpwnbpyph dhongltipnd, Gpwb wyp pwh sh 00nwd, pwl thnnwybwglb Gwhuubpn:
Onnh wnwowpyh Gdwl wdp dOpnudbGp £ wnwowglnid wnnynuwnpnyplbph Jpw, huly wnnynuwnpnipltph
hwdwnpdbipnipjwl (interest rate parity) npnyph ywhwywOdwb wywpwagwinid uw pGpnd £ Juwhunwih wpnw-
hnuph, npG | hwGqbliglnid £ dhpwqquwjhl wwhniunbbph wunhdwlwywb Ypsdwwndwb: Pwgh npwihg, whwnt-
pjwl pOniwiinnuywh pwnwpwlwbnipjwl wpnyntlGpnid inGunbuncpynilnud unbndyned b wybigniy wwhwGywpy,
npp hwbqbglnid t pGpwghy hwayh L dwpwihG hwydtyzrh quunpwpwgdw, hGsh £ $hawbuwynpynid b ww-
hnLuinGtph hwyh: dbppwwbiu, wju wikGh wpnyniGpnid dshowqquihl wywhniunObph dwywpnwyp hwulned £ o
2LdwjhG wndtiph, nphg htwnn uyuwé uwybyniywunhy hwpdwynidGbpp pbipnd G0 0Gwgwé wwhniunlbiph thn-
2hwgdwOp L wpdnipwyhb hwdwywpgh thineqiwbn:

Wdd hhdbwlwb gétipny OGplYuwywglbtibGp wnwohl utinlGnh woyntGwpwpwihl wwpqwanyb dnnbip: Unnbip
Jwrenigyned E thnpp pwg inlunbuncpjwb hwidwn, npp Juwpnud b hwunwnwgpgwé thnfuwpdbiph punwpwlyw-
Gnipynch:

UtipnphG thnnh 2ntjwih hwjwuwpwyzenipjwl wwjdwlp tnpynid £ hGunlyw inbupny’

m—p=-a(i), a >0 (1)

nnwnbn M -p innp pwqui t p -G GEpphl qlbph dwhwpnwll L i-G GEpphl wpdnypny nnynuwnpnypl b (wunbin b
wyunthliun pnynn gniguwlhpGbnn, pugh nnlnuwnnnyplbnhg, wnunwhwngwd GG jnquinhpdwlwl inbupnt)).
ULtipphG thnnh wnwowpylt wwywhndqwé £ yEGunpnGwlwb pwbyh wynhdbbpny Gepphb Jupywynpnid (4 ) L
dhpwaqwjhb wwhniuwnGbp (7): dbpp Goqwép wywpquigneyb qéwyhb inbupny Yupbih t GEpyujwglb.
m=d+r (2)
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LtinphbG wninynuwnpneypbtinp L qbGpp Ghpwnyynid G0 dhpwgqwjhbt wpphwnpwdh npnypbbphG, wyjuhbplt' wwh-
wwahynitd 6O qlUnnniGwynipjwl hwdwnpdbpnipjwb (PPP) L sdwoywd nnynuwnpnyplbph hwiwnpdbpnipjwl
(UIP) ywjdwGaGpp.

p=p*+ts (3)

i=i%*+§ (4)

npntn p*-GLi* -0 hwdwwuwnwufuwbwpwn wmanbnlyph qbtinn L innhnuwnnnypl G4, S -p" thnfuwndtpp (wap™ wqqeuyhl
pwntn p

wndnyph wnpdbgnlynid), s -p° hnfuwupdbph uwwudnn L thwunmwgh dwlwpnwllbph nwppbpnipiniln (uwwugnn
hnhnfunipini):

Quuwnnnbl, hwunwwmwagpywdé thnfuwndtiph ywjdwbwywpagnd thnnh 2ntywih hwjwuwpwyzenipiniip hwu-
nwwnyntd £ wwhniunbBph  62qpundwidp, huy  pnuignn  thnfuwpdtph wwjdwlwlwpgnid®  thnfuwndtiph
G2qnundwdp:

3twnbLwpwpn, GGpwnpbiny, np thnfuwnpdtipp hwunwnwopqwé £ s =0 L i =i*, hGswbu Gul i*-6 L p*-G
hwuwwwnntb GG, (1)-(4) hwjwuwpnuiGbphg YunwOwbp®

rd—p*—5 = —a(i*) (5)

npinkn’ s -p infuwpdtpp winwanpywd dwlwpnwll t:

®npn pwg nbGunbunipjwb hwdwn, npp Jwpnd £ hwunwwnwgpywé thnfuwndtiph pwnwpwywlnipynil' Gapwn-
pGnd, np wwywunipnh $hlwlbuwdnpiwl Gwywwnwyny Jwpywynpiwb dwywG6pt wond G0 hwunwwnna g
nbvwny, ShowqgquihlG wwhniunGbpG waynd Yuwpkb Gnyh 7 = —4 wnbdwny: UYGhwywn £, np Gdwh wwpwquw-
JjnLd Gpyhph h yGpon Yuwwreh hp wwhniunGbipp L YhwjinGyh dqlwdwdwjhb hpwyhdwyned:

UoJwé ubipGnh dnnbGph wikGwqfuwynp wpwbGdGwhwwnyniginilp, npp sh nhinwpyynid gjneu dnnbGepncd,
uwbyniywwnhy hwpdwyndbbiph, htnmbwpwp Gwb wpdnipwihlb 6qlwdwibph dhon dwiwlwyp Yubfuwwnmbubnt
hwwnynipyntGl £ Uju Guwwnwyny wbhpwdton £ dnnbinud Gepweb, wjuwbu Ynsgywd, «unygbipwihl thnfuwp-
dtipp»” s -p, npp |nnwignn thnfuwpdtip £ L Yhwuwmwingh onjugned, Gpp uwtyniywnhy hwpdwynidGbph wnn-
JnLlpnid dwgh d8qlwdwy: Gapwnptiiny, np Gpyph dhowqqujhl ywhniunGbpp §qlGwdwihg hbnn hwywuwnpyned
GG O-h (Ywpnn GG Gwbl shwywuwpyb) 0-h, hGsp, hhwnpyt, hp wgnbignipjnibp YnilbGw uinygbpwihb thnfuwndtiph
uwhiwbwihG dwlywpnwyh pw, uwluw)d wywpgnipjwh hwiwp wyunbn sh Gepyuywgynid), b 7%= p* =0, htwn-
8q0wdwiwihb thnnh onijuwyh hwjwuwpwy2enipjwb wywpdwlp Yupwnwhwjnygh.

d-5 =-a(5) (6)
pwOwadliny:

Bqlwdwihg htwnn Jupywdnpiwb dwyw Gbph g swihnd wdp, hwjwuwpwyzenipjwlb wwjdwbh ywhww-
dwl nGwpnty, Gwbwytnt £ thnfuwpdtiph Gnuyl swhng wpdbgpynid. hGunbwpwp thnfuwndtpp Y hah.
S=ou+d ()

Uwnwgyntd k, np unygbpwihl thnfuwpdtph dwywpnwyp Yuiujwéd b Jupywynpdwb swyw|bbphg, hGnbwpwn
gnjnigynth nLGh dh d=d" ytwn, npp nbwpnd uwtynLywbunltpp, Yuwbhuwnbubind wpdnipwjhlb dqlwdwy, nb-
Ywywnytiny thnfuwndtiph ytipetwlywb wpdbgpydwl wprynilGpnid gbipwhnyph wywhnydwb dnnidny, Gengnid
GO uwbynywwnpy hwpédwydwh: Ywnbih £ gnyg nwy, np wyn Yhnp hwiwwywunwufuwGnd £ s = 5 wwjdwGha:

Uwtyncywunpy hwpdwlydwb dwiwlwy nhinwpydnn Gpyne Gpbnyp thnnh 2ncyub wywhned £ hwjwuwpwypene-
pjwl Ubp. npwhp GG. 1) thnnh wrwowpyp Ypdwwndnid £ hwpdwydwh swihny' Ar, 2) dqlwdwdhg htinn thnfuwp-
dtph u swhnd wndtgpynidp, ninynuwnpnypbbph hwdwndtipnipjwl wywhwwbdwb wwpwaqw)ned, Gapwnnnid £
Gnyb swihny GBpphG wnnynuwnpnepbtiph pwpdpwgnid (npb wpunwhwjnnod £ wywqw wnpdbgpyiwb uwwunto-
Gtpp) hthg uwbyniywwnhy hwpdwyiwb wwhh, hGsh £ hwbqbglnud £ GepphG wndnyph Ghuwwniwdp wwhwi-
pwnyh YpSwwndw: Iainbwpwn thnnh 2ntywgh hwdwuwpwlzenipniip yuywhwwyh, bpb™ Ar = —au: Pwlh np
GtpphG Jwplwdnpnudp pGnipwgnynid £ d, =d, + 4, wwhniunGbipp yupnwhwyndbG 7, =7, — it : Gqlw-
dwioh wwhhO T, wwhniunbbpp hwdwuwpynid G0 0-h, L §qGwdwdwjhlt wywjdwbp pGnipwagpyned b hGnbywy
wnbupny. —Ar =r, — ul' = au: Ujunbinhg uinwgyntd k, np.
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r, — ¢,
M

wyuhlpl™ nppwl 066 £ wwhniunbbph uygpbwlwb wwowpp L nppwb nwinwn G0 Jupywynpdwb plnpw)Gdwb

nbdwtnp, wylpwb Gpywp dwiwlwy b hwunwwnwagpywé thnfuwpdtipp ywhwwbyned:

Lbpywjwgywéd wywpquwant)l dnnbm1, sGuwjwd oh 2wpp wwpquwaniyt GGpwnpnip)ntGGGph, wpnwhwjynned t
wnwohb utplnh dnnbGGpha Gephwwnndy npwdwpwGnigjnilp: Upnigiwbhg hGunn wn htinhGwyGbp (dipn L
Quipptip, €nGnh LW By NP, bwyn L wyp) Lo wlnpunwpdwl wju dnnbGhG Ywwwnbing twywb (pwgnidGtn,
npnbp YGpwptpnud EhG uwGyniywwnhy hwpdwynidbGbph wanpnanipjwlp, untiphihqughnb pwnwpwywbnipjwln,
wndnipwihlb ywydwlwywngh Guwndwdp wbdunwhnipjwlp, Ynown qGtiph qnpénlGhh, dhGsk Gqbwdwdp wpunw-
hwabih wwpwbpltph qGtph, pGpwghy hwadh b hpwlwh thnfuwpdtiph Yunppwadtinhb b wy G:

COnhwlnp wrdwdp, wnwohl ubplnh dnnbGGpp 6h 2wpp Ywplnp GepnpnedGip YunwptghlG wpdnepwhb
8qlwdwibph Ytpwptipjw nbunipntGGbph qupquglwb gnpéncd: Hpwlghg Go.

e wndntpwyhb dqlwdwdibtinp ubfuwwnbubih GG,

o BqlwdwdbphG Gwfunpnnid G0 dwypnunbunbuwlywb L wy hhdGwpwp gnpénGGGph pGnpny quipqugniiGbin.
npwlp hhdbwywbnud JGpwptipnud 66 thnfuwpdtiph b ydwpwihb hwpdbyrh pwgwwnpnipjwb dnnbGephGa L
wpuwlwnpg gnigwbhbbp G0 dqlwdwitph Yuwlifuwwnbudwb nGuwbyynibhg,

e Gqlwdwdip Ywpnn £ 6wqb] wjG wwhhG, Gpp dhowgquwjihl ywhniunbGpp ntrbu wdpnnonipjwip s60 uwywn-
JtiL,

o YLhwpnOwlwl pwaybpp Ywpnn GG plnnilGbp hwunwwnwgpywéd thnfuwpdbph wwjdwlwlwnq, Get dhwjl
wwwhnyywé 66 pwdwlywlbwswh wpdnipwihl wwwnpbbpny,

o YGOGupnGwlwb pwbyh ywhniunbbpp wbwp £ wwywhndtb Gpw nne ywpunwynpnipyntbGGtpp qbGne hGwpwyn-
nnLpntlp hwinlwwtu pwpdp nnpwpw)bGugywé bpynpGepnud?,

o npwiwywnpywihb Yuwjnilnipjwip 2whwaqpgrywdénipjwl wwjdwbbbpnid, uwhwnwih hnupbph wqwwnnepjw
wwpwaquwjntd YahauinpnGwlwl pwGytph® wpdnipwyhb thnfuwpdbph YujntbnipjwOh ninnywé unbiph hquighnb
pwnwpwlwbnipjntGh h Yybpon dwinlGywé £ wGhwonnnipjwl, L wpdnipwihlb §qbwdwdl whfuniuwhbih , tpb
uwbynLywhnGbpp gniwyned GG hofuwbnipyniGhbph dnwnpnepyntGGhpp® (thwunnpbG wju Yurnigquépw)h
dnnbGGpp pwgwunpnid G0 «wGhGwphG Gppnpnnepywb» Gplinyypp):

Bnypnpn ubinlnh dnnt Gbp

Unwohl ubipGnh dnnGGGpp sywpnnugwl pwgwwnptb]p GYypnwwlwb wnpdnipwjht hwdwlwnpgh 1992-93 pp.
6qlwdwip: GYypnwyuwywh tpynpbtpp dqlwdwihg wnwy sniO6h0 fwlwb wnbGnbGuwlwb nddwpnipynlGbbp, wnbophp-
Gnid thG pwdwlwlwswih dhowqquihl wywhniunGbph, huy nbnbuwlub pwunwpwywlnipjnilp fulinpwhwnpniyg
dwpunwhpwybpGtp sktp unbnoéb): IGwnblwpwn, qnpénn dqlwdwdwihb nbGunipynGGbiph GEppn wnwGdtwgywd
hpiGwpwnp qnpénlGGtpp sywpnnugwl pwgwunptp dqlwdwdip: Uw hhdp hwlnhuwgwy Gnp dnnbGGph dLw-
ynpdwb hwdwn, npnlp ywjdwbwywbnpbt wadwbytghb Gpypnpn utiplnp dnnbiGGp: Uju ubpGnh wnwehl dnnb|-
GGpph hhdGwnhpp hwdwpyned £ Opuindbinp (1986, 1995 pp.): Unyl dnnbGGphG pGnpny hhdGwywb hwnywbh)-
GGpG GG. 1) ywrwdwpnipyntGl wywnhy nGpwywwmwnneg)nil niGh inGunbunipjwb 6o L hwlnbu E quihu ubithwyw
OwwwnwlwihG $nbyghwih dwpuhdwiwgdwdp, 2) gnynipjnil nibh 2pownupdbihnipjwl (circularity) Gpliniyp, nnb
tL hwhqbiglnid £ pwgiwyh hwjwuwpwyrdwénipyntbltinh yhswyh:

Wu dnnbGGpp dwwnlwbpnid 66 wnnipjwl GwwunwywihG $nibyghwih Gpywyhnipjwb fubnhpp wwhwwbby
hwunmwwnwgpywé thnfuwndtipp, pb gnhwptipt]p ytpohlGhgu uwnwgynn ogniinltipp wyp Gwwwmwybbph hwdwp,
wublp, ophGwy, qpuwnywoéntpjwl Ywd nbnbuwlwl wsh wywhnyiwb hwdwnp: Uwubwynpwwbu thnfuwndtiph
hwunwwnwanpywséd wywjdwlwlwnpgp Ywpnn t pydt], Get Ywnwdwpnepjnibp qhwnwygned £, np wyl wwhbpnt
nbGunbGuwlwb wpnynibpbtpp (npwdwywnpyuwyhb Yuynilnipynid L htnhGwynipyncb) s60 qbpuqubgnid wy) nGunb-
uwyuwb thnthnfuwywGGEph q6ny dLwynpywé whgwblywih hbGnlwbpbbpp (gnpéwanynipyncl, pwblwihl hwiw-
Ywpgh ndywpnipyntbbtip, 066 whnwywlb wwnwp): IGnbwpwn, pwnupwywlnipjuld gubyuwgwsé nwppbpwyp
pGunpnigjntt ywpniOwyned £ npnawyh wypGunpwlp, wjuhOpl pwnwpwlwbnipyntGh hGpGht nwrelnud £ Gepésha
qnnén(:

" Ununfty dwlpwiwul wowohl ubplnh dnnbyGEpl Anbag hpdGulwl |pwdrwlnidGbpny Gepluywgyws 66 Flood, Marion (1997)  wipfuw-
wnwlbpnLd:

? Eichengreen, Rose, Wyplosz (1996), p. 8.

? Flood, Marion (1997), p. 11.
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SOunbuwywb gnpéwywGtnb hpkGg hbpphG uwtyniywwnhy hwpdwynidbtph ybpwptipjwp npnanudlbpp Y-
JwgOnud GG hhaGybnyd ns pb GEpYw dwypnuinGunbuwywb gnigwlhGtph L gnpénn wwjdwlwlwpgh dhole whhw-
Gwwwunwufuwbneg)niGbtiph welwynipjwb thwuwnh, wy hwpdwynidhg htinnn dLlwynpynn wlhwiwnpbihnipjwa
uywuncibtiph ypw: Uybynigwlnbtph wju uywuncdbbnl wagnbgnepynil GG niGGOnud tnwpptip dwypnunGunbuw-
Ywb gnigwlho0tph, L hnbwwbtu® wbnnepywl GuwwnwluwihG $niGyghwih pGunpnepywb ypw: IGnbwpwn, wnw-
owlnud £ 2ppwnwpdbihnipjwb fulnhp, npb k) hwdwfu gniquygytiind Yuwrwlwnnipjwb Juppwqéh ns qéwjlnip-
Jwl thwuwnh htn, wpwowglnid £ pwgdwyh hwjwuwpwyzenepyniGbtin: Swdwuwpwyenepjwb dh YGwnned, pwpb-
Owwuwn uwwundlbiph wwpwaquwynid, gnjnepjnib sniObG uwybyniywunpy hwpédwynwilbip L dqlwdwy, pwOh np
hwpédwyowl nbwpnid gnpdwwltpp nshhs s60 pwhnud, pwyg nshGs £ s60G YnpgOnud, huly djnwu hwjwuwpw-
Yzrnipjwl YGwnnd hwpdwynd b 8qlwdwd £ inbnh nGGOnd: dGpphl nbwpenid, uwbyniygwwnhy hwpédwydwl
wpmyncpnid, yuwrwywnnepyniOp nGhwdwpdtbind hp Gywwmwluwiha $nibyghwyh wypGunpwbpwihb (nuédwb nwp-
ptpwyny, h dbpon pnid £ hwunwwwgnpywéd wwjdwbwlwngp, hGsh £ wpnwpwglnud £ gnpéwywGbph uyw-
unLilbpp: Qwuwnnpbb pwqdwyh hwdbyzpywénipinGbbpp hwydwé GG wnwe pbiptint hGpGhwpwywpwpiwb
(self-fulfilling) 8qGwdwibp:

hGs JGpwptpnud £ pwqiwyh hwpyblzrdwoénipniGbbinh fuGnphl, www dh 2wnpp hGnhOGwyGtp thnpénud GO
wuwngbip wyh qnpénGGGpp, npnlp wwjdwbwynpnid GG ytipohGhu qnynep)nilp: 3wjwuwpwyzrenipjwl 0h yhdwlyhg
GjniupG whgnuop wnbinh t nlGkGny, Gpb 2ntjuwynid gnpénn uwybyniywlnbGbpph uwwunwdGtpp YnnpnhGwgynid L
ninnnpnyntd G0 wyn Gwwwnwyhb hwlwrwy nbwpnid gnpdwywGnphg jnipwpwbsinpp sh Yupnn dhwjGwy hwa-
qbiglti] 8qiwdwih: Pwqiwyh hwjwuwpwyzenepntGbbnb wju nbwypnid wwydwbwynpywé Go hhdGwpwnpbbph
JGpwptpjw| hwdipGnhwbnip dhwulwlwb qghnbihph (ntnGywwnynipjwl) welwjnipjwdp, nph wwpwagwnid £
pninph uwwunwiGbph dhwdwdwlwyyw thnthnfunipyniGp hwbqbglnid £ wlgnidp hwywuwpwyznnipjwb dh Yye-
inhg yjnruhl: UGnpwnwrbwiny thnthnfuwywGGbnh yGpwpbpjw) hwdpGnhwGpwywb ghnbhphG® Unphup L Ghbp
(1995 p.) Gpnud GG, np wyn hhdOwpwnbbph dwuhb wnGnGYwwnynepjwb dGe npnpwyh wlnpnynepynil Gepwnybne
ntwpntd hwjwuwnpwyznnip)nilp Y hbh 0blm4, npnyhtnb wlnpnynipjwl ywjdwGGGpnd uwtyniywbunlbbphg jnt-
pwpwlsjnipp, nhunwnpybing gjnwu gnpdwywltiph hGwpwynp nbntywgywénip)nilp, (wywagnyl wnwppbpwy k
hwdiwpntd hwpdwynedp: Upnquiwbp (1996 p.) qunlnud tp, np pwqiwyh hwywuwpwyzrwénipntGGent wnlyw
GG GhuwyG w)G ntwpntd, pp thnthnfuwlwaGGbph Yepwpbpyw) ghnbihelbnp ufuwg 66 Gud huinwy $56°, hwlwewly
nGwpntd hwywuwpwyzenepynilp Yhatp d6Yp, pwbh np Gt huwnwy t, np gnjnipyntb nLGh wbhwdwwwwnwufuw-
Gnipjnth wryw thnihnfuwwGGbph L hwunwwnwagpywéd thnfuwndbph dhol, www nw dhwbwbwy Yhwhabglh
utY hwdwuwpwyzhn yhdwyh, wyb £ uybynigwinpy hwpdwynid L dqlwdwa:

Gpypnpn ubiplnh dnnbGbph hwonpn Yuwplnp wpwGébwhwunynepynilp ybpwpbpnud £ wyl nbphG, np nlGbG
hhdGwpwnGbpp wyu dnnbGGpnud: b twppbpnegintd wnwohG utiplnh dnnbGGph” upwbgnid thnthnfuwlwGGkph
(anpéwgpynipyncl, pwoywyhl hwiwlwpgh hpwyhdwy, wyhmnmwywd ywpnp LO) L dqlwdwatph dhol ywndw-
nwhbwnbwlpwjhG Yuuwp Gpyynndwdh t, npG b wpmwhwyngned £ 2ppwnwpdbipnipjwb Gplngpny ywjdwGwynp-
Jwé pwagdwyh hwjwuwpwyznjwénepyniGbtiph L hGplwpwywpwpiwb dqhwdwatph npublnpnudbbpned: COGnhwG-
pwwbu wju ubplnh dnnbkGGpp hhdGwpwnpObph yGpwpbpjw nlGbG Gpyne impwiwqdénptl hwywnwly Ywpéhplbin:
Mwbg dh dwup Juplnp nbn £ nwihu wenne dwypnnGunbuwywb dhowduwiphl™ npwtu dqlwdwdtph nbd wwy-
pwntnt dhong' Gz6ind, np ptl hGwpwynp st hunwy Ywlbfuwwnbub] dqGwdwdh uygplbwnpjnipp, vwyw)b hGw-
pwynp £ wwnqby, pt np Gpynbtpa 660 wewyb| hwywdé dqlwdwditph: Cun wyu dnnGO6Gph™ twpwplnp glgned-
GGpp L dwypnnGunbuwywb hpwyhdwyh thnthnfunigyntGGbiph ywpwquynwd Gpypph h2fuwlnepyniGGGpp Ywpnn GG
hpwdwnyb| hpthg wnpdnipwjhlt pwnwpwywbnipjnilhg:

Wju ubiplnh dnnbGGph 9jneu funwdpp pGnhwbpwwbu pwgwnnid £ hhdGwpwpbbph nGpwlywwmwpnepintbp wp-
dnipwhl dglwdwdibph Yulihuwwmbudwb gnpénid: Upwlp gnlnud GG, np dglwdwdp Ywpnn £ dwab] ywpquwtu
uwtyniywwnhy hwpdwydwb wpnyniGpnid, hGsp Yupnn £ wywydwbGwynpywé |hbt Gpyne hwbqwdiwbpny® wdpnfuh
Jwppwaqdh npubnpdwdp L Jupwyp tdGYnny: dbpohlu wju ubplnh dnnbGbpnd hwlnbu £ quihu pwqiwyh
hwywuwpwyenipjwl dGuwbhqdnd™ wy) GpypGEpnd swqwé dqlwdwitiph htnbwlpny dLwynpynn uwwunti-
GGph wprynibpnud hGpbGwpwywpwnpiwb 6qwdwih wrwowgiwh nbupny: Un wywwndwneny hwiwiu wil wajw-
GnLd GG nwpwéiwd tblywn (spillover effect)” qupwlh Epbilinhg tnwppbipwytine hwdwn®: 3wpy b hwdtibg dhwya,
np pnilG Jupwyp Eptyunp (contagion) Ytipwpbipnid £ dh Gpypnud swquéd dqlwdwih wprynibpnid gjnwu Gpypned
nhunynn wOlwyncGnipywb hpwyhswybbph wrwewgiwlp” wwjdwbwynpywéd npubg dhol wnjw nbunbuwywb L
$hlwluwywb thnpuywwywoénipyniGbbpny (Gwlpwdwub nb'u «Gppnpn ubplnh dnntGGn»):

Ujuwhuny, Gpypnpn utipGnh dnnb GEpp hhdGwywbnid GuwhwGeoncd GG hhdGwpwpGtph ypw hhiGjwé dqlwdw-
uGph pwgwwnpdwb dnintigniiltphg L 6qOwdwdtiph hhdpnid nGnd pwgwnwwbiu uwwuntiGbph qunuwtwnp: buy

* Flood, Marion (1997), p. 21.
° Eichengreen, Rose, Wyplosz (1996), p. 10.
® Esquivel, Larrain (1998), p. 5.
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uwwuncibbpph hwiwywpgiwb L Junmwhnipjwb Ynpuinh whswihbhnipjwb ywpwquynid wGhGwp £ dwybp hho-
Gwpwnpbbph ypw hpiGywé sqlwdwitph Yuwbuwwnbudwh dnnbG6p: Uyjuwhuh ywpwaquwnid dwypngnigwbhyGb-
nny shhiGwynpywd dqlwdwibtph nbGd wwypwph wdwagnylb dhongp YGainpnGwlwb pwbytph htnhGwynipjwb
pwndpwgniilb £ wjb GYwunwnrendng, np, ophlwy, Gpti hwdngintlp Yw, np 8qlwdwihg hGwnn YGaunpnGwywh
pwiyp Gwywwnwywninnywé Junbne £ thnfuwpdtiph wpdlnpiwb pwnwpwwbnipynil, nw Yytpwgbh gnpédwlw-
GGph dnnudp uwGyniywwnhy hwpdwlydwb wprynibpnid hwubbine h0plwpwywpwpdwb dqlwdwih L ubthwlywl
pwhtiph hpwgdwG’:

Bnpnpn ubinGnf dnnti Glp

Unwohl L Gpypnpn ubplnh dnnbiGbpp hhaGuywbnid YaGupnGwOnd thG dwypninbunbuwywb dhowdwyph L
pwnwpwlywbnipjwlb pGnypp pwgwwnpnn gnpénGGtph ypw® wlunbubing wGwhuh YuwplbnpwgniyG hwbquiwGp-
Gtin, hGswhuhp G0 $hGwluwlwbd hwiwlywpgh yhdwyb no pniujh woywwnwnpnepynilp: dbpohGGtipu pGUwoé tha
Uuhwlwb wpdnipwjhb dqbwdwitph (1997-98 pp.) hhdpnid, htnbwpwp werlw wnbunipntbbbpp sfuwpnnugwl
pwgwuwnbp npwig ywwdwnbbpp: Upnynibpnid dlwynpybghb Gnp™ Gppnpn ubiplnh dnnGGGn, npnGp wlnpwnwn-
Gnd thG $hOwluwlwb, pwllwiht L wpdnipwihl sqlwdwabtph dhole YuwwhG, hGswbu Gwb Jupwyh tdLYnhG
(contagion): Unrj0 OnnbiGGph hhdGunhplbpht wnwO&dGwglbip pwywywOhG pwpn b, vwywyG hhdGwlwbnid
npwlp hwdwpynid GG 26Ggp L JdGjwuynh (1998 p.), YwdhGuyhb L NGjGhwpwnp (1999 p.), Gtppwiup L Udkgp
(1994 p.):

CUnhwOnp wrdwdp wyu dnnbOGpp pwdwbdnud GG GpGp funynp fudpbiph, npnbGp wOnpwnwrGnud G0 dqlw-
dwdtiph hwiwwwwnwufuwlbwpwn Gptp wwppbip wwwndwreGtph: Unwehb fudph wnbunipyntGGGpp 262;nwnpnid GG
pwlyuwyhl hwdwlywnpgned welw ptipnipyntlGGbpp (wpnwphl qipwwpunp, hwadtlyzerwihlt nhpptiph fulnhpGtn,
Ywrwywpnipjwl GOpwnpw| Gpwfupplbiph wpnynilGpnid dLlwynpywdé wlpwnpbhundnipjwl pwpnjuwywb rhuy
(moral hazard), pnij| yGpwhuynnnipintG LG), npnGp hwgbiglnid GG pwGlwihG hwiwlwpgh no wpdnipwjhl
aqlwdwibph: Pwlywjhl L wpdnipwihl dqlwdwditiph dhol Yuwwl wpnwhwjinygnid £ dh pwGh duny: Uwulwyn-
pwwbiu fuGnpwhwnpnyg pwaytiph «thpybna» ninnwé Yurwywpwywb shongwrenidlbpp (bail out), npwtiu ybp-
ohl wwnjwbh Jwpywuwnne, Jupnn G0 wrwowglb| pynipbinwiht ywywunipnh waywrwywnbih dwywpnwy, nna k|
ninnuyhnpbb Yhwbqbghh wpdnipwjhl dqlwdwih (wnwehb utiplnh dnnbGGn): Pwlywihb L wpdnipwjhb dqlw-
dwuibph dhol ywwndwnwhbnbwlpwjhb Yuwuwp Ywnpnn b pGpwlw| Gwl hwhwewy ninnnipjwdp. Gpp dGéwéwywy
Ywpswdwaiytin wpunwphlt ywpwnph ywwndweny pwalywihl hwdwlwnghb pnpng £ nwnlned pwupdp wpunwndnt-
pwjhG nhuyp, hGunblwpwp wpdnipwjhlt d8qGwdwibpp Ywpnn 66 wrwowglb |npe nddwpniepyntGGbp pwGlywjhb
hwuindwoéncd: bpwlwney, pbil YwdhGuyhl L AGjGhwpwnp (1999 p.) pwgwhuwjwint thG Gpyynniwbh Yuw, vwlw)l
hhoGwlwantd pwGluyhl GGwdwibpp Gufunpnntd thG wpdnipwyhGhG®:

Wu utipGnh dnntGGGpph Gpypnpn funcdpp wpdnipwhl 6qlwdwdtph hhdGwlwb wwwndwn hwdwpnid b pwlGlyw-
Jh0 L hOwbuwywb hwiwywngh gnpéwywbtiph wipnfuwiht Juwppwaqéh tdLywnp (herd effect): YbpphGGEpu npn-
2wyh fulnhpbGtph wrywynipjwl nbwpnid, qubquéwilnptb hGnlbind dhijwbg, wwywuwnwb GG thbGunpnid wpn-
wndnipwjhb wywnhybGpned:

Gppnpn fudph dnnbiGGpG wlnpwnwrbnud G0 wju ubplGnh pbplu wokOwywplbnp Gipnpdwlp” Jupwyh tHLY-
inhG: dbpohlGhu gnpénnnipjwl pugwnpnipjwl tnwpptp dninbignudGtp ub gpuywbnepjwb dte, uwluwlt wnwybip
hwiwywpgwjhl nGuwywb dnuinbgnid wju fulnphG gnigwptpt G0 QGppwfup L Udkgp (1994 p.): Lpwlp npwtu
Jwpuwyh EpEYwnh thnfuwbgiwb dGfuwbhqld nhnwpyned GG GpypGGph dhole wnbinpwjhb b $hbowbuwlywb Ywwbinh
wrlwjnipjnilp: Uyuwbu, Gpb tpypnid dqlwdwih htGnlbwbpny wntinh £ nlGbgbp ppwlwh thnfuwndtiph wnpdb-
gnyniy, www nw Grwbwytne £ ypghGhu wpunwhwbdwb dpgnibGwynipjwl pwpdpwgned, hGsa b hwGqbighhne t
qnpépGytp Gpypnd Jdwnpwyhb hwyybyznh uunpwpwgiwl nt wwhniunbbph Ynpuwnh, wpnyniGpnid™ wpdnipw-
JhG 8qlwdwdh: Ujnwu Yynndhg wnwpwdéwnowbh GpyplGtph thnfuwndtiph wpdtgpynuip quwnn wgntignipynib t
ntGGOwnt myywy Gpypp Gepdneddwa, hGswbu Gl uywrnnuywb qGGph ypw, nph wpnynibpncd £ thnnh ywhwG-
swnyh Gjuwgiwb hbGnbwbpny wnwywgwd wybgniyuihl npwdwywb dhongltpb ninnybipne GG wpwnwpdnipw)hl
nLyuw;

dwpwyh thnfuwbgowl $htwbuwlwb ninne gnpdnnnipjnilp npubnpyned £ pphtwbuwlwb dhpbnpnbbph Ynn-
Uhg wpunwphb ywpunwynpnepyntbbbph sunmwniwb wpryniGpnid JupluwmniGbpp dnn wnwowgnn fulinhplbph
Uhongny:

Jdwpwyh EPGYwnh gnpénnnipjwb hwonpn nunht wwydwbwynpdwdé £ hwiwbdwb wpnwphb glhgnidbtph hwa-
nGw GpypGbph hwydwénipjwdp, hGswbu OGwl dhwbdwl YuwrenigwdpwihlG wnpwbdbwhwwnynipniGGbpny
odnywé bpynbbphg dkynid dqlwdwih hwlnbu quint nGwpnd Yjntuntd Gowlwwnhw uywuncdbbph dlwynp-
Jwdp L hpwgdwip:

7E/c/7engreen, Rose, Wyplosz (1996), p. 11.
8 Kaminsky, Reinhart (1999), p. 491.
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bqlwdwdbnh pwguwinpnipywl hwonnpn dnnbylbnn s60 nwuynid nwuwlhwl vGnlnuyhl dnnbGGnh pwnphl.
nnwlghg hhdGuwlwln npwbu wndnipuyhl 6qluwdwdn wuwydwbwynnnng gnponbbbn nhuwnlynid | puwnwpwlwl L
Yuwnnigywopuyhli gnnonlblatnn, nnnbp ubnunnpbl Guwwdws GG dwlpnninlGnbuwlwl thnihnfuwlwbbbnh L vww-
unLdbbinh htin:

Udhnihlyny wndnipuyhll oqludwdbnhl (Gpwpbnnn wnbunipintGabnh nphunwnlynidn Gp60p, nn UpnigdwiGh
(2001 p.) hundhpny wwwaquyh' snpnnpn ubinlnh dnnbyGGnl nangnlytyne 60 wytih plnhwlnwlwl nwpn b Jbpw-
plntynt G0 phlwluwlwl dqlGudwdbnhl, huly npnwbgnid hhdbGwlhwl nGpwlwanwnpnipyni GG neGGGuwyne GG wyy ph-
GuGuwluwl whnpabpp’:

qLNflu 2
Jwnwdwid wgnubwlwjht hwiwlwpgbiph uwrnigdwh hhdGwhulnhpbtpp

dwnwdwd wgnwbwbwjhl hwiwywngp (4U3) (Early Warning System) Unsywé £ pwgwhwyuintint L jubfuw-
nbubnt wpdnipwihl dqbwdwdtpp’ hhdpnid nilGGOwind dqGwdwdwjhbG nbunip)niGbbiphg hwjnbh thnthnfuw-
YwObbph qupquwgnudGtpp: dU3-p Ghpwnpnud b dqGwdwdh hunwy vwhdwbnud, hbswbu Gwl YubuwnbGudwh
Uhpwnwlwb dGuwbGhgih wrywnipynil: IGnbwpwp, wpdnipwjhb dqbwdwdtph hwdwp dU3-h Ywrnignidp hw-
gnil £ dh 2wpp pwyGph hpwlywbwgdwp.
o wndnitpwjhl dqlwdwdh uwhdwlnid L qGwhwunned,
o pwguwwpnn Ywd wrwewbghy thnthnfuwlwbGGph pGunpnipynd,
nhuwnyynn dwidwlwywznowlh L Gpynbtiph fudph phinpnepynil,
YwbfuwwnGudwh hnphgnGh pGupnipnt,
wbfuwwnbudwh dnnbih nGuwyh pGunpnepyncd L Yuenigney,
dnnbh YwluwwnbGunidwjhG hwnlywbh06ph qgGwhwwnniy:

Updnipwyhl 6qlwdwih uwhdwbnidp

Undnipuyhti 6qlbwdwdp, npp hwdwhu wadwGynid £ Gwb JydwpwihG hwpybyrh dqlwdwyd, (wjt hdwuwnny
uwhdw0ynid t npwbu wpdnyph wpdtiph Jupd dwdwbwlywhwndwoéntd Yupney thnthnfudwG hanhﬁwum, nn0
hwOqbglnud £ ytipphGhu® thnfuwGwlydwb dhongh L Yniinwydwb dhongh gnpédwnniypltph Yuwnwpdwb hGwpwyn-
pnipjwl (phy Ywd dwulwyh Ynpuwnh: UYL G6n hdwuwnnd wpdnipwihl 6qGwdwd £ hwdwpyned ywannbGwlyw
nbwdwghwl Ywd whgnudp (nnugnn wywypdwlwywpghb: Uju uwhdwbnudp, hhwpyt, yGpwpetpnud £ hwunwnw-
gnywé thnfuwndtiph wwjpdwbwlwpghl: IGnLbwpwpn, wewyb] mwpwéywéd uwhdwbnid k dqlwdwdidh nhnwpynwdp
npwtiu dh hpwyhdwy, nph nbwpnid uwybyniywunhy hwpdwynidbbpp hwbqbiglnud GG wpdnyph Yupniy wndt-
gnyiwl, dhowgqwihlG wwhniunbbph Ypdwwndwb Ywd wyu Gpynwuht dshwdwdwlwly: Lpdwdé uwhdwlnidp
GGpwnnd £ U hwonnywd, W wlGhwonn hwpdwyniiGbpp L qnpéncd £ hGswbu hwunmwunwqpywé, wjlwbu b [nnw-
gnn thnfuwpdtiph wwjplwlwlwpgh wywjdwabGtpnid: Iwny £ G261, np wpdnipwihb dqlwdwdtpp $hlGwluwywh
6qlwdwibph pwnyuwgnighs dwul GG, uwyw)b Yupnn G0 hwnbu qu) hGswbu wrwGaha, wylwbu k| gniquygyb|
wjl 8qbGwdwadtiph (pwGyw)jhb, ywpwnpwjhb LG) hbw:

QnpSGwywbnid wnpdnipwihb 6qlhwdwibph nhnwpydwb Guwwnwyny gnynepyncl nlGbh oh Qwnpp dnintigniiGhp
(inbu Fwdbygwd 7): Canhwlnip wrdwdp npwbp Ywpth t nhunwpytp Gpyne funnp fudptipnid. dGynd 6qhwdwat-
npp hwdwpyned GG npLk YEpw Ywenigywé wilplnhwewn hGntipuh wpdh wnwybiwagnyb 8Gnd nhunnwpynn hwwn-
Jwéhbpp, hGnbwpwn wju hGnbpup pwgwhwjnnid £ Gwb 8qGwdwih nidqlnipynilp, Gynwuncd, npp gpwywne-
pjwl db9 wibklGwwmwpwéywdsh k, sqbwdwibtinp hwlnbu GG quihu npwbu Gpywyh nhuypbun thnthnfuwywbGGp™ 0/1
(fuwnwn 2ppwl/8qlwdwd) wnbupny: Iwenpn fulinhpp, npbG wrbsynid £ gnpsGwywlnid dqbwdwdwihG hpwyhp-
swybbph wpwbdlwgiwb htwn, wwpwlwdnpywé t dqlwdwdh plnpnynudbd wwywhnygnn gnpénGhtph plGupne-
pjwip’ nhnwpyt; dhwjl whjwlbwywb thnfuwpdtph 2wpdp (wpdtigpyiwb nGdwp), pt hwyyh wrlb] Gub wy
gnnénGGtin: Updnipwjhlb dqbwdwditiph ytpp GEpYuwywgwé uwhdwbndltiphg dGyh hwdwdédw)h™ wpdnipwyhb ni-
Yuwynid wnwowgwd 80ntibbpt wpunwhwjnynid G0 Yuw'd thnfuwndtiph wpdbgnpydwdp, Yw'd Yahunpnbwlywl pwi-
yh dhowqqujhl ywhniunGGph Ypdwndwdp: Cuwn tnepyjwl, dhowqqujhl ywhniunGGph thnthnfunipniGp wdpnn-

¢ Tinakorn (2002), p.5:
" Burnside, Eichenbaum, Rebelo (2007), p. 1
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ontpjwip sh pwgwwpynid YGanpnbwlwb pwGyh Ynndhg thnfuwpdtiph wwunwwbnipjwb Gwwwnwyny hbunbp-
Jthghwbph hpwywbwgliwdp, pwbh np npwlp Ywpnn GG thnthnfudbp vwppbp ywwndwebGpnyg® Gpwqlwhw-
nntd, nnynuwihb GUwdninlObp L wyG: Pwugh npwhg, thnfuwpdbph wwunwwlnepjwb Guuwunwyny Ywpnn GO
Uhpwnyb|, wjuwbiu Ynswé, «<puplywé LqujhnLumuJJhlj»11 agnpohplbp™ Juplywjhh qébp (Prjwlnhw, 1992-93 pp.),
wéwbgywGbph 2ntywih gnpdwnbnep)niblGtip (Bwhwln, 1997 p.), wpnwpdnipwihl wwnpwpwjht wndbpnptinh
pnnwnynid (Ppwahihw, 1998-2000 pp.) LG, npnlp hptlGg wpunwhwjwnnipjnilp s606 unwbnd wwhniunGph thn-
thnfunipjwl 0tip: Stuwywbnptl wwhniunbbiph twnwbnnuywbnepynilp wtiwinp £ thnpp |hGh, Gt ng hwjwuwp
0-h" thnfuwpdtph [nnugnn wwjdwlwlwpgh ywpwquw)nid: Uw uwlw)b sh Gopwnpnid, np wju wywjdwbwlwngh
nbwpntd hpfuwlnipyncGbbipp s60 Yupnn wwwmwwb] thnfuwpdtpp uwbyniywunphy hwpdwynwdbtiphg: dbpohGu
Ywpnn £ Yugiwybpwybp wpdnipwyhl GEpfunidnudbtph (hGunbpdtbghwGtph) dheongny, uwuwiyl, hwdwdw)t Yuw-
ynjh L NEjGhwpuinp (2000 p.) nhinwpyowl qGwin wrwytb] Yhpwrwlwh £ nuelnid tinynuwnpniph pwunwpw-
JulnLpyntlGp’ npwbiu thnfuwpdbiph wwnwwnepjwh gnpdhp™: UwuGwynpwwbu’ Goiwbwinhuy wyGhwjn bplngp
tp 1998 p. nnuuwlwl 8qlwdwih Junwbgh wwjdwbbGbpnid Ubkpuhlwyntd wninynuwnpnyplbph Ynpybwwwwnmhy
pwnpépwgniip 0hGsk 40% 0whwnnwhn13: UjGniwobkbGwybpy, wnynuwnpnypltiph oquwgnpdiwl wprynilw-
Jbwnnip)nilp wwhwonitd £ nnynuwnpnyplbph ninne 06fuwbhqdh gnpénnnipjnil, YJwd wnnynuwnpneplbiph
hwdiwnpdtpnipjwl (Wwphwnbin) wwydwhh LqLuthLuﬁnLOM:

dtipp GEpYuwywgywé pGhwnynidihg wywng £ nwrelnud, np dhwjb thnfuwpdtiph 2wndp nhinwnpyt) npwtu 6qhw-
dwih pwgwhwjnhs pwdwpwnp sk, hwpywynp £ thnfuwnpdtph hGn hwdwwnbn nhunwpyt] Gwb wywhniunGbph L
innynuwnpnypbtiph thnthnfunipyniGp Yuwd npwlghg wrGwqb oGYyp: Iwny t G261, np qpuywlnipjwl db hwdwfu
innynuwnpnypltipp 60 nhnwpyyncd ngyw Geph pwgwlwynipjwl wwndwneny:

Uklp W Fwylyywd 7-nud Gbpjuwjwgywd hhiGwlywb nwppbpwybtphg wnwybinigynilp ndby Gp wyl wnwnp-
ptipwybbphG, npnGp dqlwdwatpp wrwbdbwglbihu, pwgh thnfuwpdtiph Lwnwbnwiltphg, nhunwpynid G0 Gwl
wwhneunGtiph L tnnynuwnpniypltiph wpdtipp:

Qpulwlnipjwb dby wioblwwnwpwéeywd wmwppbpwlp «Updnipughl pniuyp clpdwly (UC6G) (Exchange
Market Pressure) hlnbtipuh oqunwqnnpénidb £ npwtiu 8qhwdwiwihb Ybinbph pwgwhwjnmdwb gnpéhp: Uniyb he-
nbpuh htnhGwybatnb G4 Ghpinbp L Nnwtpp (1977 p.), npnGp wjl Yhpwnb| GG pninpnghb wyp hwdwwnbpuwnnid
(2ntyuwyh 8GniGEpp L npwiwydwnyuwyht pwnupwywOnipjwb Yuwwh orﬁuthuanlj)15: Itwnwaquwynid wyu hGnbkpul
wnwyb] tnwpwéntd unwgwy wpdnipwihl 8qlwdwdtiph qOwhwwniwb L Junwdwd wqnwbwlwiht hwiwywnp-
gtiph Jwrnigdwl Jbpwpbpjwp gpwywlnegjnilnud: b uygqpwlb hGnbpup Ywrenigynid tp thnfuwpdtiph L ww-
hntuinGGph gnigwbhG6ph hhdwG ypw, hGnwaquynud UjptGgphbh, Nnnigh, dhwingh (1996 p.) Ynnihg wnwowpy-
Jtg Gtpwnt] Gwb tninynuwnpnyypltpn:

Updnipwhl 2niywh 8020wl hGnbpuh JuwenigdwG hhoGwlw uygpnilpp hwbgnd £ GpwG, np thnthnfuwywG-
Gtphg Jnipwpwbsnipp gbpwyw wagnbgnipinib sniGbbw hGnbipuh wndtph Jpw: IGnbkwpwn, wbnwabbph Yohe-
GGpG pGupdned 60 wylwbu, np npwbg ywjpdwlwywl twwnwbnnuywbnipyntGGGpp hwdwuwp |hGGG: PGnGpup L
npw YzhnGbph hwodwpyiwb qnpéplbpwgp hbnlyw G L.

Lwlwltkbp A, B, C hGntipuh tnwpptpp” thnthnfuwlwGGtpp'™:

Updnipwjhl 8G20wb hGnbGpup Yupumwhwjnyp

I=aA+a,B+a,C
hGntpuh wrnigdwh uygpnibplbbph hwiwdw)b' &, &,, &, Y2hnGbph pbunpdned G0 wjlGwbu, np twnpptph
U2nywé wpdtiplbph nmwwnwlnnuywlnipyntbGGpp hwywuwp |GGG, huy Y2hnbtph gndwpp (hGh 1°
{ al *var(4) = a; * var(B) = a; * var(C)
o +a,+o; =1
npuntin var() -p hmpnfuwlywlh gpyuwdpl (npuwbpupuwd) t:

" Calvo, Reinhart (2000), p. 16.
2 Calvo, Reinhart (2000), p. 28.
"> Reinhart, Rogoff (2004), p. 27.
" UGwGulpwl innynuwnpnyph plunpmpnlp Gupbyh b hpoGunply uyl pwunwplng, np Geplw hnfuupdtpn, hwdwdwylG pwgpnbuy
uwwuntdGbph Junplwoh, Gapwend b wwywqw qlwouyhl uvwwuntdlbph qbnsywo (nhulnbinwynpywd) wndbipp, huly Gphw widwlwlwl
winlynuwnpnypp Lu dhwynpynid b wwwquyh Uuwouyhl uwwuntdabnh wwnwaquynid, hnbwpwn gy wwhhl hnfuwundbpl ne innhnuw-
npnpn pwndynid GG dhllnyl uvhgpnilpny. whdwlwlwl nnynuwnpnypp dhungwd wwwquw Qluwaohl, waqnnid b hnfuwundtph Ghphw dw-
Yuapnuwiyh ypu:

Girton Lance, Roper Don (1977), p. 541.
" Unuydif swlinpumwnbulp hrpnfuwlwiGEpp Gnlhpbun nbuphl ni GouwlGEppG L plnniGElp npgwd GuwlbwlnGpp:
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Unwohl hwlwuwnnuihg hwbbind pwnwyniuh wpdww L |nétind hwiwlywnaop &, &,, o; GUuwndwip’
YuunwOwlp.
( 030¢

o, =
1
CACB+CBCC CACC

0,0¢

a., =
2
< 0,0, +0,0,+0,0.

0,0

o5 =

0,05, +0,0,+0,0,

npuntin' O -0 hwiwwwanwufuwl thnihnfuwlwOh uinwlnwnpn pbnnedl £

Lwlh np hGntipuh wpdtiplbph wnbuwbynibhg tbg wnwybjwwbu hGwnwpppnnid £ bpohGhu 2wndp, pwl ph
pnih wpdtipp, wwyw uinwgywdé gnpéwyhgltinny hGnbpuh npnawyh dLwihnfunipiniGltiphg htinn (6h pwOh wa-
qwd pwqiwwwwnybiny npwlwb pytpny) YntbGawbp®

1 1 1

[=—A+—B+—C

Oy Op Oc

3hdp plnniGbnd wpdnipwjhb pnijuyh 8620wl hGnGpuh nyjw) plnhwlpwywb wnGupp Ywrenigyby G0 oh wpp
nwpwwnbuwybbn, npuntn npwtu nwpptp nhrnwpyytp 60 wodwlwywlb wpynibwybn thnfuwpdtph, UUL nn-
(wn/33 npwd thnfuwpdtiph wduwlwh thnthnfunipyncGbtinp, 33 WA gnun wpnwpht wynhybbph (wrwbg ubthw-
YwOw0nphdwh hwayh L pwhytiph wwpunwnhp wwhniunwynpdwb shengGtph) wiuwlwb thnihnfunipyncGGbpp L
GbpphG nu wpuwphG  wnynuwnpnyplbph  wwppbpnepynilp'”: Uprynilpnid, 06p Guenigwd  hGnbipulbipp
hGwnlyw( b Ga.

Swpnpbpwl 1. UUL nnpwin/33 npwd thnfuwpdtiph hhdwb ypw®

EMP = %ne+ - (i— %) - o
(o3 (" (o

Swppbinuwly 2. Swpptinwy 1-h Gdwlnipjwip” Yhpwebind UaJwbwlywb wpnynibwybn thnfuwnpdtpp:
Swppbinuwl 3. Unwohl nmwppbpwyp™ wrwlg nnnynuwnpnypbbpp’

EMP = i%Ae — L%Ar

(o} O

e r

Cuwn JbGpp GEpYuwjwgywé thnthnfuwywGGtph InnyhbGup L Ywnih (2000 p.)18 wfuwwnwbpnid GepYuwywgywé
wryntuwyh hpdwb dpw (nGu Fwylyywo 7) Yunenigyt) £ Gwl Gdwé wpfuwnmwbpnid nhunnwnpydwé Unpdnipwghl
2ntuyh G620wh hGntipup twpptpwyp, hGswbu Gwb hwiwwywwnwufuwb Gnpdwynpqwé mwnpbnwm]m: hGnGpuh
unyb tnwppGpwyp Lu dGp Ynnihg Gapwnydbi £ npnwyh dLwihnfunipynilGhtinh. Gwfu' nuntdGuuppbing Iwjwu-
nwbh hwiwwywwnwufuwb wppbph pwfuncdp, YGpwbwyybp GG gnigwlhpG6ph’™ wygniuwyned GEpjuywgywdé
uwhdwbOwjihb wpdbpltpp L Ywrnigyt| hGnbpup. dGYy wy tnwpptpwynod, Gapwnptiiny 2wpptiph hwjwuwpwswtih
pw2funtdp fudpbpnud, Ywenigdbp £ hGnbpu’™ npwbtiu uwhdwlwihG wpdbpltp nhnwpybing hwiwwwwnwufuwl
wGnpubGuh GGpp: UpnyniGpnud uinwgyt) 60 hGunlyw nwwppGpwybbpp’

Swnpbpwly 4. 3wdwdw)b Inncyhbuh L Ywneh (2000 p.) wzfuwnwbpnid GEpywjwgwd wnyynuwyhh (inbu Jw-
by duwo 1).

EMP=W, -xrm+W, -xra+W, -r+W, -res

’7ﬂ/1u/bu Ghpphl innhynuwnpnyplbn JGpgdly 60 Iuwywunwlh npwdwlwl pncyuyph inynuwnnnyplbbpnn (Money Market Rate), puly npuwbiu
wpunwphl' UUL nuwpluyhl wlmpdGnh innhnuwnpnyplbnn (Federal Funds Rate): Ubn ynndhg Guwenigyly G0 Gul hantpulbn ihnwnebny
ppwlwl tnnlynuwnnpnyplbnh nwppbnpnipynilp, vwluyl nphuowplling pnwlwl mnynuwnpnyplbnh hwpdwpldwl dh pwpp nwppbpwllbn,
wnynLGpltinn gnhwgnighs s60 uinwgyly, hbnbwpwn nnwlp s&60 Gophuywgdby -

'S Hawkins, Kilau (2000), p. 26.

" Unpuunnpnudl ppwlpwlugyty tympwpwlsn wpdbph” punpph dhoplhg stnnidp hupwpbpbyny unwlnuwpmn p6ndwl gnigulhhl:
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Swppbpwly 5. LnyG Yepw hwiwwwwnwufuwb Gnpdwynpnedlipnd, L npwbu uwhdwbOwihG® {-1.5, -0.5, 0.5,
1.5} wpdtipGtpp pGnniGGind pninp thnthnfuwuwGGGph hwdwn:

Swppbinuwly 6. IwjwuinwOhb Yybtpwpbpnn 2wppbph pwfudwl hhunngpwiwihl ncuncdGwuhpnigynibhg hbnn
wuwjiwlwywbnptl wnwGdbwgyb| 60 wyniuwyh ypwihnfujwé 4 2b0bnn2°:

Swppbpwly 7. Iwjwuwpwswih wbpublGuhGGph {20, 40, 60, 80} hhdwl Jpw JGpwihnfujwd wryniuwyh
Yhpwriwdp®:;

Ltpyuwywgywé inwppbpwybbnny Ywrnigywd hGntipubtpp hptbg plnypny hGGin wlplnhwun wppbp (uw
Jbpwpbipnud £ hwnwwbu wnwohb bptip tnwppbpwyOtphl) pwpénp wpdtiplbph nbwpnid thwuwnnid GG wpdnt-
pwjhb 2nLywyncd thnfuwpdtiph wpdbgpydwh 8Gnd0bph weuwynpjwl dwuhl, dhGsntin guwén Ywd pwgwuwlwl
wpdbtiplbph nGwpntd”™ wpdunpdwl 8GndGbph dwuhb: dwnwdwd wqnwbwlwihl hwdwlwpgbph Ywrnigdwl
Gwwuwnwlybbphg GLOGINY wlhpwdtn £ hunwynpbl nwpwbowwnb] 6qGwdwiwjhb L fuwnwn 2nppwGbGpp: Uu
fulinph |nL6dwb hwdwpn hwplwynp k£ plGupbp hGnbpulbph wjGwhuh 26a6p, npnGghg pwpdép wndbiplbpht hwdw-
wwwnwufuwlb dwiwbwlwjhb YGwnbpp Yhwiwnpdblt dqGwdwdwjhb: hGnGpubtph Gpypnpn fudph hwdwp (Swppt-
pwyltp 4, 5, 6, 7) npwtiu 260wjht dwlywpnwy pGunpdtp £ hGnbpuh 5 wno‘bpnm: huly wnwehl fudph dwuhl qpw-
Ywlnipjwl vbe dhwbywlwy dLuwynpdwd Ywpsdhp syw, L unynpwpwp 2Ga6Gpa pGunpgnd 66 wybwbu, np wnwyb-
(wantjGu hwiwwwwnwuhuwGtb YnGypbn wofuwnwbph GqumLuuUbnhU22, Ywd npwbtugh nhinwnpyndlbiph 5%-p
LhGh SqGwdwiwihG®: Swpwéyws dninbignid b, wyuwbu Ynsyws, «utnwbnunpn 2tndwb» YwinGh Yhpwenudp,
hGsp GGpwnpnid £, np dqlwdwdwihl GG hwdwnpynid wjb dwiwlwlwhwindwébbpp, npnid hGntipup qbpwqui-
gntd £ hp dhphGp npnwyh unwbnupw 26n0wh swhnd: Fwylyyws 7-hg b Fw/bydwo 2-hg bpunid £, np hholbw-
Jwlnid Yppwnynd G0 1.5, 2.0, 2.5 unwlnwpunn 6ndwl wnwppbpwybpp, uwyw)ld dhowluwjpp (wyb £ L
plngpynid £ [1.1, 3.0] wpdtiplbph 666 pwgqiwqubnipncl:

GlGpwnptind, np Swjwunwbh hwdwp hw2wpywsé UGH hGnbpuh pwfuntdp dnwn £ Gnpdw pwpfudwbp, wp-
dnipwjhl dqlwdwaitph 5% hwdwlwlwlwiht Gapwnpnipjwl wwpwquynid 2G0wihG wndtpp hwdwpyyby t
1.645 unwlnwnw 2Gndwh YwbnGny pninp 3 nwpptpwybtph hwiwp®

Bqlwdwy, bpb

EMP> u+1.645%c,,,,

nunbin’ 1 -p hlanbpup dhohl wndbpl £, huly O gyp-n plnbpufp unwlnuwnm pennidp:

Jw/liyJwd 3nd withnthywé G0 UGH hlnbkipuh Jbpp GEpyuywgdwd 7 tnwpptpwyGtinh wprynibplbpp: Snbph
pninp tnwppbpwybbpnod Iwjwuinwbh hwdwp wnwGdbwgywé wpdnipwyhl 6q0wdwt§bnn24 hpdGwywbnld pwpfu-
Jwé G0 1997-2000 pp. vhowlwypnid' puwgwnrnipjwdp dh pwbh YGwnbph: Pwgh npwlhg, hGnbtpuh pninp twnppt-
pwybtpp GneyGunhw wpnynelpltin G0 wpdwlwagnb], htnbwpwn GGG nY hwdwnpyh ywpgnipjw, pGngpynclne-
pjwl, Ohwulwlwbnpjwl, hGswbu Gwb qpulwbnipjwb dbe LwpwéJwdnipjwl uygpnilphg” hGnwquw wfuw-
nwbpbtiph hwdwp npwbu 8qlwdwiwjhb hGnbpu ybpgnb| GOp Swppbnwl 1-p:

Lwbh np Jwnwdwd wagnwbywlwiht hwiwlwpgbph Jwenigdwl hGunwquw wpfuwnwbpbbph hhdGwywb
wpmyntbpGbpp Ywhujwé 60 dqbwdwiwihb hpwyhdwlyObnl wnwbdbwglnn hGnbpuh plGunpnipintbhg L Yhpwnent-
uhg, wwyw winpuwnwnbwbp Gwb wil hhdGwywb pbpnepyntGGBphG, np niGh dGp Ynndhg pbunpdwé UGEH hGnbpup.
. hGntpuh wmwnpnptph Y2hrGEpp Ywhudwé GG thnthnfuwlywGGbph 2wndhg, hGunblwpwp 2wppnid Yupny

nwwnwlndbbph weyuwynipjwl  wwjydwbGbpnud  (yninbbghwp dqlwdwdiwjhG L, hwwnjwwbu, hwlwnwy

nunnnipjwip 2wnpdh nbwpbpnid) unwbnupun GnnudGBph hhdwb Yypw hwpdwpywé Yahnbbpp thnppwlbnud

Ga, hGsh wprynibpnid nwy thnihnfuwywbOh pwqiwphy wynntbghw| d§qbwdwdwihb YGwntp nnipu GG dGnd

2wpnphg: Npn2 hGnhGwyGtp, pGGwnwuwbiny hGnbpuh wlnwdabtph Y2hnGGph Gowb dnintgnidp, hhdGwynpnid

G0, np nmbGuwywGnpth Show Y2hrGGpp thnfuwndtph hnthnfuncpjwl qgGwhwindwé wnwégqwywlnepynlGbtnb GG

wwhniunbbphg L mnhnqunnupﬁbnhgzs:

o Bqlwdwdwyhlb ptutph vwhiwlnuip Lo Ywjujwé bt hGnbpuh wpdh wwpwdbwnptphg (Ghohlt L
unwlnwpu  26nnud), hGnblwpwp  hwdwfu  wpph ulygpnd nhnwpyynn  pwqiwphy Bqlwdwdiwjhb

2 UGhpwdtpuinmpuwl nbupntd hppweywd pugupduwly 2606np upwidwnpybi:

2 MuncdGuiupplyng Inncplup b Ywneh (2000 p.) Ybpntouy wofuwnwipnid Gepluywgywd ybpnidmpniln, npp Jbpwpbpnid F Uupulws

wndnipuyhli oqluwdwihl, Gunbih b Ghwinby, np plnbpun oqludwduyhl nynlbpnid hphdlGwlwlnid pwnpdn b Gnly 5-hg, wn wuwwnmownrny
ity Eindyuy pldn:

2 Abiad (2003), p. 3.

% Knedlik, Scheufele (2007), p. 13.

2 wlh np npuwplpdng dwdwlwlwpowlnd Iuywunwlnd thwunwgh wpdnpuypl selwdwibn (fEpnlyuwy uwhiwlndGeppli hudw-

wunnwufuwl) s60 wpdwlwanyly , wwyw wngjuwy Ynbnp wbnp E hwdwnby wyuydwlwlwl oqGwdwduyhl Guwd wndnipuyhl hnfuwundtph ynw

wndtignlydwl ninnnwpjwdp fupuwn wpunwhwngwds olynidbbnh ppowlbbn:

%1 ], Rajan, Willet (2006), p. 9.
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hpwyhsdwyltp Ywpnn GG swpdwlwqnpdt] hGunwquynid dwqwéd Bglwdwdibph wwwdwreny, wjuhlpl
wwwquwjh qupqugniilbpb hptbg wanbgnipyntlb GG pnnGnd whagjwih wpryniGpGbph ypw:

e Guwuwn htnhGwybtp thwuwnnwd GG, np UGH hGntipuh wiplnhwwn 2wppp Gpywyh (0/1) thnthnfuwywbbbpny wn-
ph Utipwétiihu hwiwwwwnwufuwb hGntpuntd wwpniGwlynn wpdtpwynp wnbnbywwdnipynil £ Ynpned 2% Uyn
wtnGywuwnynipjnilp wpnn £ Gpwptptp hwnywwbu 6qlwdwdh wd 8GnidbG6ph nudqbnepjwlbn:

o UiGOwlywnlnpp 260wihG dwlwpnwybGph pGupnipjwb YulnGh £, npp Ywwnwpyned £ hGnhGwyh hwygnnne-
pjwip L hunwy hhdbGwynpnid snibh:

Updnipwjhl 6qlwdwibpp pwgwupnn thnthnfuwlwGGbpp

Updnipwyhlb thnfuwndtiph YuyniGnepjnilp unynpwpwn wewybp 066 Goubwynep)nit ntGh qupqugnn GpypGe-
nh, pwl qupqugwd BpypGeph hwdwp, pwhh np ytpehGGtpu wybh 066 hGwpwynpneg)nil nlGbb wgnbipnt hpkGg
wnlunph wwydwbGtph Yypw, pwlb qupqugnn tpynpbtpp, huy upwhp £ oGdwwbu Ywiujwd GG hwiwfuwnhwihG
2ntjuwih qupqugnudlbphg npw hGn Yuwwdwd |hGGnd hpdGwlwbnd hnwdph wpunwhwGiwdp: IGnbwpwn,
npwlg hwdiwp wybih 066 Yupbnpnepynil b unwGnid thnfuwpdtiph Yuynilnepjwl wwwhnygnidp® npwtu GepphG
qOwdwjhb uywunidbbph fuwpufudwb gnpéhp: PGpLlu nw £ ywwndwnp, np qupqugnn tpypbtph hwdwnp npwbu
pOnnibbth  wndnipwjht wwjdwlwlwpg hwdwnpdnd £ hwunwwnwgnpywéd  thnfuwpdtipp, npp,  hwdwdw)l
«wbhGwphlG Gppnpnnepjwl» wwydwbh, hGupwdnp £ gniquiygtp Geppht npwdwywnyuwihl woywfunipjwb Yud
Ywuwhtwy hnuptiph wquunwlwlwgiwl Gwwwnwybtphg dhwylG dEYh hbwn: Uwlw)b hwdwfu wju GpypGepned,
npnawyh hwjwybnun Spwagpbiph hpwlwlwgiwl Gwwwwynd Ywd ubthwlywl $hlwluwlwld hwdwlwpgh
fulnhpGGph Wwwndwnny, thnpd £ wpynid hpwlwlwgbb) Gpbp GuywwnwybGpp shwdwdwbwy: Upnynibpnid, wnw-
owlntd GO wpdnipwihl dqlGwdwitbp: @Gl dqlGwdwibtph YbGpwpbpwp ybpp nhnwpywé inbunipniGlGbphg dh
pwlhup uwhdwlwhwy nEpwywwnwnpnepynil G0 tnwhu hhdGwywb dwypninbGunbuwlwb thnthnfuwywbGGpha, vw-
Yuwylt wybhwywn t, np qupqugnn Gpypbatpnid dhGsdqhwdwdwjhb inbGnbGuwlywb qupqugnidlbpb G0 wpdnipwyhb
8qlwdwibph wnwowgldwl hhdGwywb wwwndwep: IGnbwpwp, hwunmwunwgpywé thnfuwndtplbph wywjdwlw-
Ywpgh hwpwpbpwywb tnwpwéniip b nbunbuwlywb wihwiwswih qupgqugniibtipp hhdp GG wmwhu Gapwnpbint,
np wpdnipwjihl dqhwdwditpp hhdGwhwbnwd GGphwwnney GG qupqugnn GpypGGphG: Wuwhuny, dqbwdwdwjhb
thnthnfuwywGGtph pGupnepjwl Gwwwnwyny, pwgh wbunipyntGGtph pGawpynidhg, wbwnp b nhunwpyt]p Gwl
wndnipwjhl thnignedGbph ywndwrGbpb wyn GpynpGGpned:

1980-wlywbGbph LwwnhGwywb Udtphywih aqGwdwih uyhgpp hwdwpynid £ 1982 p. ognuwnnup, Gpp Utipup-
Ywl hwytnwpwptg hp dhowqquihl wwhniunGtph uywrdwb b wwpunpwihl ywpunwynpnipyntGGbph Yuwnwp-
Gw0 wOhGuphGnipjwl dwuhG: Wn £ wwwndwnep, np wju §q0wdwdp hwdwnynid £ «Mwpunpwjhb dqlwdwi»: Utip-
uhlwyhb hwonpntighG LwwinhGwywb UdEphlwih dh 2wpp Gpypbtp, dqbGwdwdwihb Gplnypltp GYuwwnytghl Gubl
UpLGywb Bypnwwih unghwhutnwywb GpypbGpned (LehwuwnwG) L USphluyned” GGpwntiny pGnhwbnip wndwip
wyth pwh 40 bnhhn27: Unylb dqlwdwdh Gwfuonpthl Lwwnhbwywb UdGphywih GpypGGpGa wsph thG pOGyGnLd
pjniotih whhwyybyzrdwédnipjwip, npp hpdbwywOnd dwélyynid Ep pwgwrwwbiu plnwjGnnuywb npuwiwywp-
Ywjht pwnwpwywlnipjwb dhongny: Uwlywjl uvw dhwly wrpwbdbwhwwnynipntlp skp. wpunwphl glGgnudGbpp
GnyOwbu twlwb nGpwywwnwnnipnil nlbbgwl: Uwulwynpuwbu dqlwdwdip hhdGwywbnid wwydwbwynpgwd
Ep qupqugnn tpypbtpht gwoén wnnynuwnpnyplbpnd dhowgguwjhl Jupywynpiwl wllwfuwnbw wsh thnihl
hwonpnwé qupqugwd tpynbtipnid Ynain npuwiwdwpluiht pwnwpwywlnipjwl hpwlwlwglwdp™ h wwwnwu-
fuwb 1980-wlwbGEph uygphlb nhuinynn qlwdh: 2niquiygybiny qupqugwdé Gpynbtpnd Gwwnynn nbGunbuwlywh
wGydwa, dhowgquihl wwpwbpwjhb 2ncywbtpnd qGGpp Yupney GJwqiwl, hGswbu Gwb hGunwquw wpunwphl
Jwpywynpdwb swyw)bbph Ypdwindwh hbn™ qupgwgnn GpypGtph wpunwndnipwjhb hnuptipp dGéwwbu Gwqb-
ghl wnbunph wwydwbbtph Juwwpwpwgiwl L wpnwhwlnidhg GwdnunGbph Ypdwniwb ywwndwneny: Shlwd-
uwwl wqwuwlwlwgdwb L pwGYwyhG pniy| yGpwhuynnnepjw b ywjdwbGbpnid LwnhGwlwG UsGphywgh Gpyp-
Gtph 8qlwdwiwiht hwyywénepynibl wnwyb] dGéwhnud Ep: 1970-wwGbbph dGSwéwyw| Ywwhwwy Gephnuph
dwiwbwywnowbb wsph tp pGYyaned whbwhuwnbw Jupywynpiwb swywbtpny, wynhybbph L wbwpd qniph
ontwbbph dwnydwdp, hGswbu Gwl uywrdwb hgnp wihph dwywiwip: Iwdwfuwnphwihl nnynuwnpnypbbph
wan, hwlqbiglbiny Ywwhwwih wpwnwhnuph thnih uygpbGwynpdwbp, dShwdwdwbwy hpip npbg wlybpwnwné
Junytiph éwywltph wsh, wynhybbiph L wbawpd gnyph qObph waydwh, pwGlywiht hwiwlywpgh wGywynilne-
pjwl fulGnhplGtphG: 6pypbGEph nbnbunipjwl wlydwbp dGéwwtu Guywuwnbg nnpwpw)lwgiwb pwnpép dwlwp-
nwyp: Pwllwihlt wqwlnbbph 066 dwul nlbbp nnwpwihG wpnwhwjnnepynib: Pwgh npwbhg, wpwnbpynhg
uinwgynn nniwnpwihbt Jwnpytipp hhdbwywbnd oquwagnpéyned thla Geppht wbwnd gniph 2niywynid wqquiphb
wndnypny Juplwynpiwb owwwmwybtipnd: UpnyniGpnid, thnfuwndtph wpdtigpynidp hwbqbigptig pwbywjhG hw-

% Abiad (2003), p. 4.
%7 Krugman, Obstfeld (2000), p. 697.
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dwywpngned hwpybtyznwyihb fulinhpltiph, pwaytbph waydwpnibwynipjwl, wynhybtph qbGph Yunpny waydwb L
wybih uG6 wpdtignpyowh wpwwnwynp 2npwyih gnpénnnipjwlp:

[@GL npny wnbunipynbbbp Gutdwglnid GG hhdGwpwnpbbGph ntpp 1994 p. Utipuhlwjh wpdnipwjhl dqlwdwih
npubnpiwG gnponcd, uwyuwyls wib b ywydwlwynpgwdé tp npnawyh nbGunbuwlywbd wbhwybyznjwénep)niGht-
npny: nbu 1990-wwGaEph uygphl, hpwlywlwglbing thnfuwpdtiph wqwunwwlwgdwb wunhtwlwlwb pw)-
Lbn, OGpuhlwywb h2fuwbnipnGbbnb wjbniwdtlw)Ghd wwhnod EhG wyld wpdbnpdwl wowybiwgni)G uwhdwGhG
dnw, hGsp hwlgbigptg hpwywl wpdunpdwb L pGpwghy hwyh 066 wwlhwunipnh dLwdnpdwb: Uhowqgquwjhl
wwhniunGtpp Yupney GJugbighG. npwl Guwuwnbg juwhwnw| hwayh wqwunwlwbwgnidp, npb hpwywlwgytg
wnwlg pwOywiht hwiwywpgh hwiwwywnwufuwb Yupquynpdwb dwybbph Gipnpdwb: UpnyniGpnd, hpfuw-
GnipyncGGGpp”™ thnfuwpdtipp 15%-ny wpdbgpybine npn2dwlp hwenpnbg uwtyniywwnhy hwpdwynidbGbph wihpen,
nnb £ hwGqbgnptg wpdnipwyihl 6qGwdwih Swywdwln:

Shlwluwlwb dqbwdwih Gwiuopthlt nbnbuwlywb wbalwynibnipynibp Gephwwndy Ep ng dhwjb LwnhGwywG
udtiphywyih 1980-wlwGbbph dqbGwdwdhb: 1997-98 pp. Uuhwlywl dqlGwdwdp qpbpb ypylned tp Guiunpnbtph
ugbGwnp, ptlk npny hGwwgnunnnlbp wyG hwdwpnid EhG hp pGnypnd jnipwhwinniy’ npw dwagnudp Juwbind
uwwuntibtph L Junwhnipjwb hwGywpswyh thnthnfuncpyjwl, huy tnwpwdénidp” Jupwyh tdtYnh htn: UjGniwdt-
Guwybhd, sdfuntind nplukt Ywnshp, hwpy £ GG, np pbl unylb 6qlwdwdh wnwowglwl wwwndwnbtph hhdpnid
nOnbuwywh, pwnwpwlywb L YuwenigywédpwihG fulnhpGtp thG, uwyw)l npw nwpwdiwl L nidglnipjulb Sw-
Jwdwhb gnpénud 06 Ep uwwuniiltiph, wdpnfuh Junppwaqéh L Jupwyh nGpwywwmwnpnepyncbp: b tnwppbipnepynil
LwwinhGwlwG Udtphywih dqlwdwih’ wuhwlwOhG sGufunpnbighG pjnwpbunwihl wbhwpybynwoncpyniGbtnp
Ywid hwiwfuwphwihl wnnynuwnpnypltiph pwpdpwgnedp: Uwlyw)l wju dqlwdwih dwqbiinid Lu Owwuwnbg
wpuwphb ghgniibGtph weywynipynibp, wyb £ hhdGwlwb wpdnypbtiph thnfuwpdtipGbph wipwpblwwuwn wndp:
NGnbu 1990-wywbGtph YGuhl Swwynlbwlwb hGGh Gyuwmdwdp UUL nnpwph Yupney wpdbnpndb wyG Uuhwywb
GpynGGnniy, npnGg wndnyplbipp Ygqwé thG UUL nnpwphG, huy hhdGwywb welunpwihb gnpépbytnp GwwnGhw
tn, hwlqgbligptig dpgnibwynipjwlb Ynpuwnh: 1997 p. Gwwnbhwjh Ynann npwiwdwpluihbt pwnwpwlwbnipjwb
wuwjdwababpnd twpwdéwnowlh hhdGwywb Jupywwnnih pwGybph Ynndhg dhongltiph wpnwhwGdwb Yyunwbg
wnwowgwy thwuwinnptb Ypyatind 1980-wywbbEph dqGwdwih ugbbwpp: Uju wdtlny hwlnbpd Gpynt qlw-
dwdbtiph dhole hhdGwywh GowbnipinitGp Shlwluwywb hwdwlywpgh waywynibnigyniGb tp, nppG Gwiunpnbp thG
Uhowqqujhl thnfuwwnwlwb Yuwwhwnwih Gephnuph hGnbwlpny GGpphG Jupywynpiwb dwywndp L wywnhy-
GGph nL wbwnd gnijph qGGph prhspp: Uuhwlwh GpypGtph $hlwluwlub hwiwywpgp, uwyw)h, wrwyb) qup-
qugwd tn. nGnbuntpjw b thnnuw)jlwgdwb dwywpnuyp swihwqwbg pwpdp tp, Jugqiwybpwnip)nlGGEph wwnwpp
Uuh pwOh wOoqwd (wnGwqlb 2-3 Luﬁqwli)28 gtipwquwbgnid Ep npwbg wywnhyGtpp: UYGhwyn £, np hhdOwywGned
Juwpdwdwdiybn wpnwphlt wwpwumwynpnepyniGbbph hphdwb ypw dLbwynpgwéd inlunbuncpynilp swihwqubg qquw-
JnLh whwnh [hGGp GneyGhuly sGshhG wpunwphG gbgnidGtph Gyuwndwdp, hGsb £ hhdp hwlnhuwgwy untylb d§qGwdwih
Swywdwl hwiwp: Uuhwlwb dqGwdwih wwpwquynid Yupbnpnepynild 66 unwbned Gwb wyGuhuh gnpénGGtn,
hGswhuhp G0 pwnwpwywb hpwyhdwyp, optlGunpuwywl nwywnh Yuwjwgywdédnipinilp, pwlywihh JGpwhuynnnt-
pjwl L ywpguynpdwlb dwywpnwyp L wyp YurnigqwdpwjhG plnyph thnthnfuwlwGGtn:

Qwlnpwnwntwiny qupqwgnn tGpypGtpnud dwqwé htitnwgqw dh 2wpp dqlwdwitpht (Mnluwunwb 1998,
Ppwaghihw 1999, UpgtilGwnhGw 2001, @nipphw 2001)" Ywpbih £ dh wpp Ywplnpwant)b GgpwhwGgnuiGbp wbb®
hpaGybnd nhinwpyywé hhibwywb wpdnipwjhl dqbGwdwibiph qupquwgniibtph ypw: Ywplbnpyned GG Ghown wp-
dnipwjhl wwjdwbwywngh, npwiwdwpywiht pwnupwywbnipjwl nwqgiwywnnipjwl plGupnipinilp, YGGunpn-
Owywb pwGyh hbnhGwynipjwl pwpdpwgnidp, pwblwihl hwiwlwpgh YytGpwhuynnnipynilp, nbGunbuwywb pwpb-
thnfuntaGtiph pGpwgph Ghown hwonpnwlwbnipynilp, Juwpwyh tdGYwnh gnpénnnipjwb hGwpwynpnipjwb ghnwy-
gnuip:

dU3-h Ywrenigiwl ppwbwlybtipnid, wndnipwihb Gqlwdwdibph wqnwbwlnn wnweowlghy gnigwbhbbph
pGupnipjwb Gwwwnwyny, pwgh nhnwpyywé nbuncpyncGbtiph L Gpypatph thnpdh ncuncdGwuhpnipynibhg, hwpy k
wlnpwnwrbw| Gwl mwpptip yappncdwlul wouwnwbpbbpned wndjwy thnihnfuwlwGGbph nGpwywwnwpnepjwln
6qlwdwibpp Ywlfuwwnbubnt mbuwbyynibhg: Uju hhdGwpulnpht wrweohl wiqwd hwiwlywpguwihl dnintignid
gnigwpbindby £ YwdhbGuyne, Lhunbnnjh L NGjGhwpuinh (1998 p.) ujzruujmuj[]an02g, npnud hGnhGwybGpp, nhnwnpyt-
(ny wndnipwjhlt dqlGwdwibtph wnwppbp fulnhpbtphG ybGpwpbpnn 28 hGwnwgnunnpyniGGbph 105 wnwewlghy
gntgwhp06p, wnwGdOwglnid GO dh pwGhup, npnOp wnwyb] 066 Grwlwlwihnipjnh GO niObghb] wpluw-
nwlplbph 066 dwunud (wnbu Fwdbyfws 4). IGinwaquiynid 1998-2000 pp. L 1999-2003 pp. hpwwwpwlyjwé pwg-
dwphy hGunwgnuninigntGGtph wpnynibpbbpht G0 winpwnwpdtb] hwiwwwunwufuwlwpwn 3InnyhbGup, Ypwnil
(2000 p.)* L Uphwnp (2003 p.)*', npnip Lu withnthywé GG Fw/byyuwd 4-ni8: Ubp Ynndhg nunudGuuhpyt) GG

% Corsett], Pesent], Roubini (1998), p. 34.

% Kaminsky, Lizondo, Reinhart (1998), pp. 25-35.
% Hawkins, Klau (2000), pp. 3-5.

" Abiad (2003), pp 46-53.
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Owl 1995-2008 pp. hpwwwpwlyjwd pwqiwphy hbunwgnunnipniGGtip, npnGgnd hpwlwbwgyb) GG thnthnfuw-
Yuwbbbpp YwlfuwwnbuniiwihG hwnlywbhG6ph qGwhwwnned L npnbp s60 nhnwpyyb ybpp GEpyuywgywé tiptp
wfuwinwbpbtpned. upwbg wpnynilplbpp Lu GEpYwywgywé G0 Fwylydwo 2nd b Fwi/byywd 4-nd: Udthnihbing
pGnhwOnip wndwdp 2nepe 86 wfuwwnwbpltph pwgwhwjnnidbbpp’ npwbu wpdnipwjhb dqlwdwitph wrwowi-
ghy gnigwlhpbtp pGunpdbp G0 Gpwlp, npnOp Gywlwlwihnptl hwlnbu G0 GYLp hGunwgnunnigjnllltnhg
wnO0wql 5-nd (kv Fwylyyws 4 ). Wpwlp GG,

v

bpwlwl hnfuwndbph qbpnwndlinpnid: Ppulwb thnfuwpdtipp witbwwnwpwéeywd L Yyhpwrwlwhb thnthnfuw-
ywah . wyl nhnwpyynid £ wpfuwnwbpbbph wydbih pwl 65%-n1d: QGpwnpdlnpdwé thnfuwndbpp hwyw-
nwnd wagnbtignipyntGb £ ncGG0Gnd wpnwhwGdw, nbnbuwlwb wdh b wnbGnGunipjwb wpunwphb dpgnGuyne-
pjwl Ypw: Iwlgbigltiin wpwnwphl wGyuwjnibnipjwb L dpgniGwynipjwb Ynpuinp wylb Ywpnn £ nhindbp np-
whtu hwywlwlywb wpdtgpyiwb Gjuwquagnt)b dwlwpnwy:

Uhowqquuhl wwhniuinGbn: MwhniunGbph dwywpnwyh waynwdp yyuwyned £ Gpyph wpnwphb hwndgwéned
fulnhpGtph weywynipjwl, hGswbu Gwblk thnfuwpdtph ypw hGwpwynp wpdbgpydwl dGoncdbGph dwuhG:
UhLGni)G dwidwlwy, ywhniunlObph gwén dwlwpnwyp Gwqbtglnid £ wggqwihG wpdnypp uwtyniyjwwnhy
hwpdwyniibtiphg wwwmwwbbine YaGunpnGwywhb pwGyh hGuwpwynpnepyncbp:

M2/dhowqouypl wwhniunbbn: Uju gnigwlbhyp nhinwpldned £ npwtiu dhowgqquwihlG ywhniunGBpny Gpyph
wuwwhnqwénipjwl qlwhwwnwywb: M2-p hwdwpynid £ wewyb) Yuynid wpdnyph thnfuwpyybiine witbw-
hwywOwlwb thnnh qubqyuwé: IGnbwpwn, unyyb gnigwbhop gniyg £ wwhu WP hGwpwynpnipniGp”™ nhdw-
Yuwytiint wnpdnipwjhG thnfuwpynidGbph 2npwjny wywjdwbwynpywé thnfuwpdtiph alynudbtpha:

LbnphG quplunnpiwl wa: Undnipwjhlb dqlwdwibphG unynpwpwn Gufunpnnid £ Jupyuynpdwl swywi-
Gtph wap: Wn dwuhb &G Jywynud GpypGtph thnpép, hGswtu Gwl wrwohb ubplnh wnbunpyniGGtpp: LepphG
Juwpywynpdwb wdp undnpwpwp htnbned £ $hGwbuwlub hwiwlywpgh b uwwhwwih hnuptiph wguwnwyw-
OGwgdwp, nnb £ Ywpnn t hnh (hG6] pwGyGpnid Jupytph yGpwnwnpébihnepjwb hGn juwdwé fuGnhpbbph L
wpunwpdnipwihb nhpptph 2GnnudbGtph wnwowglwip:

Llpuwghly hwppy: Capwghy hwyh ywlwunipnh wdp ILU-nLd (nip dtnwhngnepynib £ wnwwglntd wpwn-
wndnitpwjhl dniunpbiph wwwhndwl wnbuwbyniGhg dbéwglbiny dqlwdwih hwywlwywbnipynilp: Iw-
Jjwuwnwbh hwdwp pGpwghy hwyyh nhinwpynudb wrwybp d6é Gowbwynipjntl £ unwlnid” uwywd dhowq-
qwjhb thnfuwbGgniiGtiph fuGnph hGwn (ptl ytipphGu nhunwnyyty £ Gwb npwtu wnwGdhb thnthnfuwywa), npb
wuwwhnyntd £ Gpyph wpwnwndnipwhb dnuinptiph qquih dwup:

Upinwhwldwl wah wnbdy: Upinwhwliwb Ypdwnnedp uwhdwlwdhwyned t wpunwpdnph dGnpptipdw Gpy-
ph hGwpwynpnipyntGGBpp, hGs0 £ dGdwglnid £ Sqlwdwih hwjwlwlwbnepynilp: UniylG gnigwlbhp Gub
Gpupp dpgnibwynipjwl wOyndp L pGytpnepyntGGGpnid fuGnhpGGph webwynepyniGp qOwhwwnnn Juplnp
qnponl t: Pwgh npwlhg, wpunwhw0dwb wsh wnGdwp Ywpnn £ hhdp hwlnhuwOw] GGpwnnbint, np YGGuinpn-
Gulwh pwGyp Yglw thnfuwpdtph wpdtgpyiwl wpnwhwbnuip fupwlbint L pGpwghy hwyh fulnhpGtpp
(nLéGnL Guwnwyny:

hpwlwl 30U woh wnbdy: SGuntuwlwld wbayniip undnpwpwn OGwfunpnnid £ wpdnipwihl dglwdwabphG:
CGnhwGnip wrdwdp Gpyhpl wybh hwywdé £ dqbwdwdtph, tpp sntbh hwdwpdtip nbGnbGuwywb qupquw-
gnid: Uwlwyl wyu gnpénb0 wnwybp Ywpunpdnid £ Gpypnpn ubiplnh wnbuncpyncGGbipnid wGnnipywb Guyw-
nwywihba $nGyghwyh Gpywyhnepjwb 2peowbwlybGpney:

Pimobh wwlwunipn: UnyG gnigwlhpp Upnigiwbh Ynndhg wnwownywdé wndnipwjhb dqhwdwdtpp plne-
pwagnnn nwuwywb gnigwabhy t: Rjnpbh wwlhwunipnh wpnibwluwywl wdp yyuwynd £ ybnwlwi punwpw-
Yulnipjwl waywyniOnipjwl dwuhG: Woa undnpwpwn dwolyynid £ Gpyne hpoGwlwb wnpjnipGbphg® GhpphG
wwpnwph thnnwjbwgnid L showgqwihl ywhniunGbph Ypdwinned, npnlGghg jnipupwGsinipp wywpniGwynid
E wpdnipwjhb Gglwdwdtph hhdGwywb ubpdtipp:

QGuwao: PLL wjyu gnigwlhyp hhdlwywh nbunipyntGGbpnid gpbipt sh nhnwpyyned, vwyw)l Yupbnpynud k
npw ntpp Gpyph dwypninbuntuwlwb dhowdwinph pnhwGnip qgGwhwnmdwb nbuwlynibhg: Pwgh npwihg,
wyl gnignpnyned £ ninynuwinpnuyplbph pwpdp dwlywpnwyh htw, npl b Yupnn £ fulnhpGbp wnwewglOhb
pwllwyhG hwdwywpgnid: Mwwnwhwlw sk, np wyu gnigwbhyp Yuplbnpyned £ dU3-h yGpwpbpjw) ncuncdlw-
uhpywé wfuwnwbpbbinh 2nLpe 20%-nLy:

Guindwdwdbn wnunwphl wwpunp: Shlwluwlywl wquunwywiwgdwlp hwenpnnid £ wpnwuwhdwGjwh
Juwwhwwih qubgwdéwihG GGphnupp, npp wpnn £ dwypnnbGunbuwywb wbywiniGnipjwl ywwndwn nun-
Gu, Gpb pwgwnwwbtu Yybpwpbpned £ updwdwiybn hnfuwnduywb Yuwyhunwhb: Ywpdwdwdybn wpunw-
phG wwpwph L dhowggquihl wwhniunGtph hwpwpbpwygnepynibp Gpyph wwhniunbbph wwwhnyywént-
pjwl qhwhwwniwb 0GY wyp gnigwlhy £ nbGnbuwghwnipjwb 069 hwyinbh £ AphlGuwbb-pnnuininh Jubnbp
wwhnrunObpp wnlGqwqb whwp t Swélbh jupdwdwiybn wpunwphb ywpunwynpnipyntGbtpp:

Ulinpdltinh qltnh thnhnfunipyniG: Sh0wluwlwb dqlwdwdbpht undnpwpwn Gwfunpnnid b wndbpnpbinh
Ywi wy| whwnhdbbipp 2ncyubtpnid dbwgnpywé thnishybbph wwypynilp: Pwugh npwbhg, whynhybtph qGGpp
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wayncdp Ywpnn £ dyuwytp Gpypnd inGunbuwlwb wblyiwb b Juinwhnipjwb Ynpuinh JunwbglGph dwuhG: Swp-
ptin wpfuwwnnipntGGBpnid undnpwpwn nhnwnydnid £ wndtipnptinh qltph gnigwhp, uwluw)b hGwpwynp £
nhunwnybp Gwb wGwnd gnyph qbbipp:

PLL JGpp OGpYwjwgybghlt wiblwwnmwpwéyws (15% L wybh) thnthnfuwywGGGpp, uwlw)b pGupnepynilp
npwiny sh uwhdwlwhwyytbl, L hGnwqw wuwwnwbpltph hwiwp Yhpwebih G0 hwdwpyb) 2nipg 24 wnwowl-
ghy gnigwlholbin (nb&u Syywybbnh hwybydwd, wyniuwly S3-3) Iwpyh wnlbind npny htinhGwybtph wannd-
GGpG wyh dwuplb, np YurnigwépwihG-hGuinhinnighnGwy pGnyph thnthnfuwwGGtpp uwplnp nGpuwlwnwpnt-
pjnth nLbG0 wpdnipwjhl dqhwdwitph pwgwunpnipjwl ornndnLLisz, hGswtu Gub wjl hwlqwdiwbpp, np dGp wp-
fuwwnwbpnid yhpwrynn dGpnnupwlnepinilp (CART) hGwpwdnpnipynib £ tnwjhu qOwhwuwnbint npwbg Gwbw-
Ynipyntlp, Gepwnyt) G0 Gwb 3 Yuwrnigqwépwihl thnthnfuwlwbGtp” pwnupwywb hwiwywnpgh nGinypwunhwa,
pwnwpwlwh pGupnipjnctbGbph wpnynibpbbpp L pGupgwé wnpdnipwjhl ywjdwbGwlwpgp (ptil ytipohGu Yupnn k
hwiwpybp 0wl wpdnipwyhl dqlwdwdbph nwuwywb gnigwbh06p (dhptph Gpyplbn 0nmbgnu§33): CGunpJwé
thnthnfuwyuwGGEnG oquwgnpéytip G0 nmwpptin wpdtpwjhb nbuptipny (pwgwnpéwy, hwpwpbpwywd, wsh), nnnGg
YuOnpwnwnrlwlp wfuwwmwbph hwonpn dwunty:

Jwnuwdwd wqnwiwlwihb hwiwywpqbph Jurenigdwb Yhpwrwlywb dnnkG6pp

UhGsl Gwfunpn nwph 90-wywGGtph Ybup pwqiwphy nbuwlwb L gnpéGuywh plnuyph hbGnwgnunnegyniGGtin
ninnywé thG pwgwwnpbint ywwndwywbnptb nhnwpyywé nwpptin 6qhwdwdtpp Ywd unnigbipnt wju Yud w)b
nbunipjwl qnpénnnipynilp: Uhwyl 1994-95 pp. Utipuhlwjh «wibphiwy 8qlwdwdihg htiwn hGnwgnunnnGbnh
nipwnpnipintlp YGhunpnGwgphl wpdnipwjhb dqlwdwdbph Jwifuwnbudwl gnpéonch dGpnnlbph qupqugdiwl
ypw: Uyu nunnnepjudp wfuwinwbpGtph pnieb Yepwynyg swgwdwb hwdwp (pwgnighs fupwl hwlnhuwgwy 1997-
98 pp. Uuhwlwb 8qbwdwdip, npp npntig pwgqliwphy whnwywb, dshowtunwlwb L dwubwynp pbnyph $hlwluw-
Jwl hwuwmwwnigjnGObpph™ 1646ne GpypGbpp® dqGwdwibtph G4wwndwdp hwyywénipntlp wpnibwlwpwp
daunwnhunwnpydwb Gopwpynn hwiwywnpgbph Ywrnigdwp: LEpYwynLiu, pwgh Updnyph dhowgquihG hhiGw-
npwdh Ynnihg Yhpwnynn dh 2wpp hwdwywpagtiph (KLR, DCSD, PDR), GdwlOwuwnhy dnnbGtp G0 0wydt)] L og-
nwagnpdyned Owbl dwulwynp YuqdwybpwnepjnGGbph Yynndhg (Gnndwl Uwpuh® GS-Watch, Uptinhwin Unithup
CSFB, Mnjst Pwlyh™ Alarm Clock LG): Iwwnywbwlwb t, np gptipt pnpnp Yhpwnwlwb hwiwywngbpb nunnwé
Gt qupquwgnn GpynpGtph dqbGwdwdtiph Yubfuwwbudwlp:

Updnipwihl dqlwdwdbph Yuluwwnbudwt Guwwwyny Yhpwnynd G0 pwqiwplnyp dnnGGGp, npnGghg
wiblwwnwpwoéywébbpp (wbu Fwylyywos 2) tynGnibnphywlwb dnnGluwdnpdwb probit/logit dnnbGapa G0 L
UgnwbywlwihlG dnuinbignudp (Signals Approach) (hwidwfu wOwbynd £t Gwb bGnhjwwnnpwihG dnuinbgnid):
Bqlwdwibph YwlfuwwnbGudwb ninnnipjwip wrwohl wfuwnwbpltpp wwnlwbnwd GG UjpGhgphGhG, Nnnighd,
dhwnghb (1995, 1996 pp.), nnwntin htinhGwybbpp Yuwwwnpnud G0 pwgwwnpnn gnigwbhG6ph™ dhGsgqbwdwdwhh
L htndqlwdwiwjhb Ywd fuwnwn 2powlhb (hwdwiu Gul™ dqbwdwiwihb L ng dqgGwdwdwjhb GpypGeph) pGnpny
2wndtiph dhol npuwlywlwb hwikdwwnnep)nib (qdwblywph nbupny): PLL GEpYwywgywsé inwnppbipwyb hp plnypny
wnwohlhb tp L hGnwquynid Yhpwnytig dh pwpp hGnhGwybtph L|nr10hg34, uwlwjh b6 nmwpwénid sqinwiy: w-
Ghg hGwnn untinéywdé hhdiGwlywb dnintigniiltiphg Gpynwup® probit/logit dnnbiGGpp L UgnwGwlwihb dninbignidp,
nwndwl wjwbnwywb dnnk G6p nL YhpwndbghG gptipb pnpnp dU3-nLd:

Udtbwyhpwrwywb wmwpptpwyp Gpyuyh pGupnipjwl uwhiwlwhwy thnihnfuwywGGGpny probitlogit vnnky-
06n0 6G: UpwGg wnwohl YhpwrenipjntGbtpp Lu Ywwyned &G UypkGanhGh, Mnnigh, dhwingh (1995, 1996 pp.)
htiin: Uyu OnnbG6nG oqunwgnpénid G0 EynGnoGunphluywl nwuwywb qbGwhwndwb inbuthywh” dqlwdwih hw-
JwlwywbnipntOp uwwbiny pwgwwnpnn thnthnfuwywGGbph Jtywnnph htwn: Wo qGwhwwnnid £ jncpupwGsynin
thnthnfuwywbh uwhdwOwyhG Gepnpdw0 swihp dqlwdwibph pwgwwnpnipjwl b Yuwbfuwnbudwh gnpénd: Hwlg
hhitwywh wnwytnipyntGb wyG £, np Yhpwenid GG pwgwinpnn thnthnfuwlwGGbph wGplGnhwwn wppp, nhunwp-
Ynid GG npwhg dhol hGwpwynp Yuwwdwoénipintlp (AnipinhynhGwpnipinil) L hGwpwynpnipjnil tnnwhu glwhw-
wbnt jnipwpwbgynip thnthnfuwlwbh Jhdwwagpwlywb Gouwlbwwihnipynibp: @GpnipyntbGbpb 607 uwhdwbwithwy
pUny thnthnfuwlwGGtph Yhpwrdwb hGuwpwynpnep)nilp, thnthnfuwywGGBph npnwyh ypdwywgpulwb hwunyne-
pjntbbtph wwhwwOnwdp, gnpénbGGtph hwdwwnbin wgnbigniepiniGbtiph fuGnph (neddw b wbhGuphGnepyncGp bowygG:

Uqnuwbpwluypl oninbgnidp ns ywpwoibnpwywh ybpniénipjwb dtpnnlbphg L. hbnhGwyGbpa 660 Ywdha-
uyhG, LhunbnnG L NGjGhwpwnp (1998 p.): Mw pwgwwinpnn thnthnfuwywGGbph yGpwptpw) wmdywiGbph ypw hhat-
Jwé wwpqugnt)b ubkpnn k, npp hwaygh sh wnlGnud wyu Yuwd wyb thnthnfuwywGh hhdpned pGlwé nbuwlwb pwgw-
npnipjntlp Ywd Ywrenigwdpwihb dnntith welwynipinclp: Ugnwbwbwihl dninbgiwll wnwyb] hwlquiwbn-

# Ghosh, Ghosh (2002), p. 5, 23.
% Fischer (2001).
* Op.” Milesi-Ferretti, Razin (2000): Usfuunw(lpp hwonpn pudlnid 06Gp Lu Ghppwntlp Giwlunpu dp dmnbgnid:
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nG0 ulnpuwnwnltwlp wyuwwnwiph hwiwwwwnwufuwlb dwuniy, hul wjuwnbn dhwjld hwybGap, np yGpohGhu
hpolGwywl wrwGsdbwhwwnynipynilp, h wwppbpnipjntd wwpwdbumpwlwb Jbppndnipyub otpnnltiph  (logit,
probit), tnwpptp qnpénGGEph” ufuw] wgqnwbwh nwnt hGwpwynpnepjnilp L 6qlwdwitip Jubfuwwnbubint npwig
nLGwynipjnilp qGuhwuinbine Yuwpnnnepg)niGa k:

Pwgh GEpYuwywgwd wywbnwywb dtpnnlbphg 4U3-h Ywenigdwl Guuwwnwyny Yhpwreynid GG tnwubjuyhg
wytGh wyp dnnbGGp, npnGghg hpdGwywGGGphG YulnpwnwrGwbp umnnh35:

Uwpnlyndh hnfuwlgowl (Markov-switching) dnnlyllnp wpdnipwihl dqlwdwibph pwgwwpnipjwl Guywwnw-
Yny uyuybip G0 Yppwnyt 1998-99 pp. ujuwé: Lwbh np 8qlwdwdtipp hwdwfu plnpnygnid GG pwgiwyh hwjwuw-
pwyzrnipjwlb dnnbGGpny, www wyn hwjwuwpwyzhe dwlwpnwybtph dhol inGinGuncpjwb prhspltpp Ywnbih k
pwgwunpt| L ubuwwntub Uwpyngh thnfuwGgdwb dnnbGGph dhongny: Gpb wju dnnbiGGph Yhpwndwb uyqpbw-
Ywh thnined Yppwndned thG thnfuwlgiwb hwunwwnnid hwywlwwbnipjwlb nwppbpwybbpp (dwh, UGuunG
(1998 p.), dpwuwnskp (1999 p.)36, www hGnwaquyntd thnfuwbgiwb hwywlwlwbnepjntGbtpp uyubght niuncdbw-
uhpybip mwpptip pwgwunpnn thnthnfuwywbGtphg $nGlyghnbw) Yuwfudwénipjwb dbe: Uwpyndh thnfuwbgdwh dn-
nGLotph Yhpwenipjwl hpdGwlwb wnwybinipyntGb wyb £, np npwbp gtiné GG 00nLd wnpdnipwyhb 8qlwdwibph
Owhubwlwh uwhdwOdwh L nwpwbowndwh (UGH hGnbpuh hhdwO ypw Yuwd wyp YGpwy) ywpunwywbnepynibhg, L
aqlwdwiwihl hpwyphswylbpp pwgwhwjnynid L pGnipwagpynid &G GEpshG (EGnngkG) Yepwnd™ dnnbih Ywd-
fuwwnbundGtph wpryniGpnd npwtiu GpwihG thnthnfuwywG: Uu dnnbOGph wdtGwhhdGwlwb pbGpnepynilp
Yhpwrwywb pwpnnipintlb £ uwwyjwéd unwlnwnun tynGndbinphluywb épwapwihb thwpbtipbtipnid npwig pw-
gwywynipjwl hwlqwdiwbph hbw, hOswbu Gwb twpptip yhdwywapwlwb hwnynipntGhbpp uinnignn pbiuntph
pwgwlwjnipjwb htwn: UjGniwdtlwibhd, npn? nbwpbpnid wju dnnbGGpp pwdwlwbhb jwy wpnynibpbbp GG
wwwhnynd™ hwibdwunwé wjwlnwlwb dninbtigniaGbpp htin®':

Uphbunwlhwl GlypnGuyhl guwligbnnp (Artificial Neural Networks) puqiwswih, ns qéwjhG, ng wwpwibnpwywG
yhdwywapwywhb dtpnn t, npp Ywenigyt £ dwpnne dwlwgnnnipjwl L GyupnwjhG hwiwlwpgh qnpénnnipjwl
Gdwlnipjwdp’ npwtiu dhjwlghg wGlywfu L gniquhGrwpwnp gnpénn pwqiwphy wnwnppbph hwdwfudpnipni,
guwlg, nnb odnywé £ dwlwgnnnipjwlp pGnpny hwnlwbhG6pny” gniquhtnwywGnepynil, thnfuyuwywénep)nil,
hwpdwnpynnuywnepintl L hGphwlywpquynpywénipynil: SGunbuwghwnipjwl twnpptp plwquywrebbpnid nw-
pwplnyp Julfuwwnbudwb (hnfuwpdtipltinh, qGwsh, 3LU-h LG) fuGnhpGbph (nL6dwb qnpéplpwgnid wphbuwnw-
Ywb GGjpnGuyhb gwbgbph Yhpwnenipynilbp uyudby £ nbinku 1980-wlywGGEph yGpohg: Updnipwihl dqlwdwdbipp
untj0 dninbigdwdp wnwohl wlqwd pGhwpyyby GG Lwagh L Uhwnpwyh (1999 p.) wpfuwwnwbpnid, npuinbin npwbp
hptbg Ywlfuwwnbuntiwihb hwnlywbhyG6pny gGpwqubgt) G0 UgnwGwGwihb linmbgnujnss: UJwlnwywb dnunb-
gnuiltiphg yjnwup® probit/logit dnnbGGph htin hwdtdwwnnigjntlp Lu hogniin pwqiwtinn GGypnGwyhG gwlgbph
£*: CaGnhwbnip wrdwdp GEjpnGuyhG guwlgbpp pGnipwgpyned GG dh pwpp hwwnynepyntGGbpny, npnGp wjb nuné-
Gnud GO wpdbpwynp® dnunwpynudltiph, dLuwdwbwsnnnipjwl, nwuwlwpgniilGbph L wlfuwwnbunwaGbpp fulnhp-
GGp (nusthu: Unwohl, wju dnnbGph wpnyniGplbpp wGywfu 66 thnthnfuwywGGtph pw2fudwh pGnyphg: Gpy-
npnpn, 0GjpnOwjhG gwGgtpp Yyphpwnwywb G0 wil nbnbuwghunwlwb fubnhpGtph hwdwn, npnGgnid thnthnfuw-
YwGGEpp dhol yuwtipp nGuwlwbnpbl pwgwhwjnywé s60 Ywd hGwpwynp sh wwnpqgbp, pb hGswbu, Gwl Gpp wjn
thnfuywwywénipyntGGbpp qéwyhG s60G: Gppnpnp wyu dnnbith dYnLGnigyncGb £, npp hGwpwynpniepynib £ tnnwhu qb-
pwquwlg wpnyntGpltip wwywhnyb| pwgwwnpnipjwb wenedny (overfit), hGsp uwyuwyb 06§ pbipnepynil b Yubfuwwnbiu-
Uwl nbuwbyyniGhg: LEPNOWhG gwhgtph hhdGwlwb pGpnipynibp npwlg™ «ule wipyn» GGpYuwywglnn plnyph E.
pwh np sy hunmwynpbl qGwhwindwsé gnpéwyhgbtip, wGhGwp b wwpgb] YuwbfuwwnmbuniiGtph qnpéplpwgnid
wnw0dhb thnthnfuwywbGEph ntpp L Gawlwynipjnilp: dbppwwbiu, wpdnipwjhb 6qlwdwibph Yuwlbuwwnbudwb L
JdU3-h wnnigdwl nGuwbynibhg wphbGunwywb G6)pnbwjhG gwOgbpp Ghpwnpnid GG npwlg hwdwnpnipynil
wjl unnbGGph hGwn (hhdGwywbnd wjwlnwyuw), pwbh np npwlp hGwpwynpnipynitl snllGbG pwgwhwjinbnt
wjb hhdbwywb thnthnfuwlywbGGpp, npnbp wwjdwbwynpnid GG dqlwdwibph wrwywgnidp, wy dhwyld hpwlw-
Gwglnud GG lnpdwé thnthnfuwywGGEph hhowb ypw gbipwquig Yubfuwwnmbunwilbn:

Twuwlwpgnidlbph swebinh (Classification Trees) Ywl Ghpnnywé dwrbph (Recursive Trees) dtipnnwpwlnt-
pjntlp, sGuywé hp dh 2wnp Jupbnpwagnyb wowybinipyntGltphG, npnGp hwnwwtu ybpwpbpnid GG thnthnfuw-
YwGGGph hwdwwnbn wgnbgnipjwlp, hGswGu Gl npwlwlwb pGnyph tnwpptn gnpnénGGGph nhinwpydwb hGw-
pwynpnipjntGbbphl (wju dGpnnhG dwOpwiwub Yuwinpuwnwrlwlp w2fuwnwbph hwiwwwunwufuwb hwnyw-
oncd), swithwqwlg phs Yyhpwnnipintl £ uinwgbp YU3-hh bpwptipnn gpwlwlnipjw 0Go: Mwwndwep, hwywlw-
pwn, dtpnnh hw2dwpyuwihl pwpnnigjnilp b hwiwwwwnwuuwb Spwgpwiht wwwhngdwb whdwwnskhnipyncGh k,
hGswtiu Gub nyu Gbpp 066 pwquigh wbhpwdtwnnignilp:

2 Qrulpulinipyw Ukp hwyinlp gpbipl prynp hhdlGulwl dnnty Gpp hwdwenn Gpwny GEplwpwgywd GG Abiad (2003) wpfuunwipnid:
% Apiad (2003), p. 5.

% Knedlik, Scheufele (2007), p. 25; Abiad (2003), p. 44.

% Nag, Mitra (1999), p. 25.

¥ Peltonen (2006), p. 5.
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Utiq hwywinGh £ uniyG dGpnnnd windnipwihl L juwwhwnw| hwpdh dqbwdwitiph nhinwnlydwb pnwdtbp 3 wfuw-
tnwGp: Unwphlp 9nzh L Gnph (2002 p.)*° wptuwwnwlpG t, npnnbin pGGwplynid GG wpdnipwhl GoGwdwibiph
pwgwwpnipjwl hwwnywuwbtu npuwywywb pGnyph thnthnfuwywGGbpp (pwnwpwywl hwdwlywpgh hwwnyw-
Gh206p)" nhwwpytind npwbg hGwpwynp thnfuwgntignip)nibGbtipp: Uju wzfuwnwlpp dhwyb t, npp yGpwptipned k
JU3-hG, pwGh np §niu pyniuhg YwidhGuyne (2003 p.)*" watuwwnwipp, rbgptuhnG Swekiph hhdwG Ypw thnpéntd
t wwpab wpdnipwyhG SqGwdwibph pGnupp, huly nwup® 260nGh, UwGwuuth, Mewwnhh (2007 p. )* w2fuwnwi-
pp Juwwydwé t uwhwnw hwayh dqlwdwdbph htw, pbl hp plnypny ninnyuwé E YubfuwwnbunidGbph hpwywlwg-
w0 fulnphG:

uybhwywn £, np GEpYuywgywé, hbGswbu Gwb YGpp snhunwpydwsé L ng Gh dnnbp sh Ywpnn wwwhndb) gbipw-
qulg npwywywb hwnwbhaGtp, pwbh np pbil npwbghg jnipwpwbsninl nunnywé £ wnwGdhb fuGnhpGGph | nLé-
Gwlp, uwlwjb ntGh Gwb dh wpp pGpnepyncbGbin: Ujn £ ywwndwnp, np YU3-h dwuhb gpuwywbnipjwb 069 hwdwfu
dhwdwdwbwy Yhpwryned GO wnbdwqlb Gpyne dnnbG6p: UGp wiuwnwOpnid bu Ynhinwnpyybhb Gpyne dnnb G
UgnwGwGuwhb dninbgnidp b fwuwlwnquiwh dwebkpp®:

qLNfFlu 3
Jwnuwdwi wqnwiwlwihd hwiwywpqbpp 3wjwuwnwbnud

dwnwdwd wanuwbwlwiht hwiwywpgbipp Yngdwé G | nébine wpdnipwhl, pwGyuyht L pnhwGpwwbu $h-
GwlOuwywb dqlwdwaibph Ywlfuwwnbudwb hhobwfulnhpGtpp: Ywlp qnpénib dnnbGGp GG, npnGp, Gwfuwwbu
qOwhwwybtind wpnkb huy nhunwpywsd hpwyhdwybtph hpdwb Jpw, pwgwhwyinnid GO0 hwiwwywwnwufuwb
wnwowbghy gnigwbh06ph Yuqib ne npwbg wgnwbwbdwb dGfuwbhgip: Unyl wfuwnwbph 2popwbwlybbpnid
Swjwuwnwbh hwiwnp wpdnipwjhbt dqGwdwdtiph Yubfuwwnbudwb hpwlwb hwdwlywpqgbph Yuwenigdwb Guwunw-
ynd nhwnwnyyty G0 Gpyne hhoGwlywb dninbgniibbn® wjwbnuywb Ugnwbwlwjhb dninbgnidp L fwuwlwpgnid-
Gtph L nbgptiupnG 6wrbtiph dbpnnp (CART) npwbiu Gnpwgnyb L dU3-h gnjnipyncl nlGbgnn pwqdwphy hholw-
fuinhnGGpp hp jnipwhwwnney wignphpth dhongny (jwywgnejlu |nuénn pOnhwGpwlwb dninbignid (nbu w2fuw-
nwlph hwiwwwnwufuwb hwndwén): Uhblnyl dwiwlwy wfuwnwbpnid nhinnwnpydtp 60 4U3-h dh wnp
nwnpbpwybtp, uwunwpdbp twpwplnyp GpgnednepynibGobp Qwjwunwbh dU3-h plGnhwlnip Yuenigywépp’
wnbu Jwbyfwo 5):

dU3-h Yurnigdwl wnwbgpwjhlb hwpgtinhg £ wpdnipwjhb dqGwdwdtph nmwpwbywwnnudp: Iwjwuwnwbh Y&-
pwptipjup UGG hbGnbGpultiph GwfubGwywb gbpnednipjwb wpryniGpncd, Ywrenigynn hwdwywngbph 2ppwbwyt-
pnid, npwbu Gqbwdwdh hhibwywh pGnipwaphs ybingytp tp UGG hGnbipuh Swpptipwy 1-p: Unwelnpnybiny dh
2upp hGunwgnunepjnibbGtph wprnynibpbtipng, hGswtu Gwl IwjwunwOh JGpwpbpjw) mwpwpbngp [pugnighs
nbnGywunynipjwb nruncdbwuhpnipjwb hhdwb ypw npwbiu 8qGwdwdwjhb hGnbpuh 260wihl dwlywpnwy uwh-
dwaOyb £ 1.645 U.G. wbnOp: Swny £ GG, np CART dbpnnwpwlnipyjwb 2ppwbwlybtpnid Yuenigytp GG dnnb Gen,
npnbg hwdwp hhdp G0 dwnw)b| UGp Yynndhg wrwewnpyynn™ UGH hlnbpulbph Ywrnigiwb L dqlwdwdwihh Lak-
nh uwhdwGdwb wy pGunpwbpwihlb tmwpptpwybbpp, npnGp Ynsywd GO (nudtipnt qbwdwiwihb hGntpubtphl pGn-
nn2 ytipnGzjw) hhdGwtulnhpltpp:

Ujuwbiu, wndnipwjht Gqlwdwdibtpp pOnipwgpnn gnpéwyhglbph pGOowpyowb dwiwlwy GG Ep, np
pGupywé UGE hOntpuh hhuGwlywb pbpnipynilGlbiphg £ hGswbu hGnGpuh wlnwdlbph Ywrenigiwd, wylwbu by
6qlwdwiwyhb p60Gph uwhdwOdwb gnpdnid gnigwbhabbph nne 2wnph Yppwenepynilp, hGsp Yupnn £ hwbgbiglb|
npnawyh fulnhpbtph: Utp Ywpshpny dqlwdwiwihlG hpwyhdwybbpp Ywd wpdnipwihl dGpnudbbpp wnwyby
fupuwn GG (hOnud hwdGdwwnwpwn wayuwynia 2ppwbnid b hwpwpbpwlwbnptb dGndwbned 66 Yuyntd qupqugdwb
thni nid: Itnbwpwp, npnawyh nidglnepjwidp abondp, npp nhinwpyyb) £ hwitdwmwpwnp uyndd 2powdniy, Yu-
npnn t hwlqbiglb| twywb dqlwdwdwjhb npubnpnudGtph wyn thnipnid, dhasntn 6hlbnyb nudqlnipjwdp odinjwé
wnpdnipwhb 8Gpnd0Gpp Ywpnn G0 hwdwpytbp hGppwywl «wbdbn» hpwyhdwybtp L spGnipwagpytip npwbiu
6q0wdwiwihl” nbnbuwlywb qupougdwl wlywjnibnepjwb thnepned: Ipdp pbnnibbing 4tpnbjwip” wnwowny-

* Ghosh and Ghosh (2002).

*" Kaminsky (2003).

“2 Chamon, Manasse, Prati (2007).

* Sbinwquynd Gufuunnbugnid b wlnpwnwnlwy Gwl: probitiogit dnntyGtphl, Uwplnyp-hnfuwlgiwl dnintgdwlp, hlwpugnpnpiwl nbuy-
pred” GQuils UphGuwnwlwG GanpnGuypl gulgbnhl:
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ynid £ 4hpwntp UGE hGntpuh hhdwb Ypw dqbwdwdbiph uwhdwbdwb Gpyne wypGupwbpwjhb twppbpwybtn,
nnnbghg wrwehlnid pb hGnbpuh wlnwaibtph (thnfuwpdtp, wwhniunbbp, wnynuwnpnipbbip) (UGH hGnbpuh
Yurnigdw( thnepned), pb YtpeGwlwh hGnbpuh (GqGwdwdwhG 26dh pGunpnepjwa thnintd*™) hwiwnp unwnupn
2tinnudltipp L dhopGGEpp Ywrnigyb) G0 uwhnn ywwnnithwGh uygpnelpnd, nph Gplwpnepynclp pGnniGyt) £ 2 nw-
nh*® Qujwuwnwbh hwiwp wju nwppbpuwyny Yuenigwéd hntpup b 260wihG dwhwpnwyp Gpywjwgdws GG
Qowuyunnlyin 3-2-ntd): Eplhpnnpn wnwppbpwlned JbpnGjwp Gpywdjw uwhnn wwwnithwGp Yhpwedb) £ dhwyl
6qlwdwiwyhb 26dtph uwhiwbdwb Guwwnwyny, wyuhlpl® ptl hntpup Yurnigynid £ nwuwlwb tnwppbpwynd,
uwlw)b 8qhwdwiwihb 260p uwhdwbGynid £ uwhnn dhohlGwgiwb Ytpp Gywpwapywdsd ulygpnibpnyd’ ywhwwbbing
1.645 U.C. JwlnlOp Ruwjwuwnwbh hwdwp wbu Gowwuwnltin 3-3):

Swywuwnwbh wndnipwihlb 6qlGwdwitph uwhdwbiwl wywlnwywb (Gowwunnlln 3-7) L Gpyne wypGupw-
pwjhb hGnGpultph hwdtdwwnnipintGhg wybhwynnptl wywng G0 nurbnid wjt hhdGwywb fuGnhpGGpp, npnGp
Ywpnn 60 wnwowlw| YU3-h Yuwrnigdwl wpnbh huy uygpbwlwb thnepnid:

Gowwunnlylin 3-1. UCE hlntipuh wywlnwlwl inwnppbnwln (37 ophlwiny)

) AA'/\ AAV.VA A A A
SR8 YA AV LTL VRS N~V

NI R

MmNV

1997M1
1997M6
1997M1
1998M4
1998M9
1999M2
1999M7
1999M1
2000M5
2000M1
2001M3
2001M8
2002M1
2002M6
2002M1
2003M4
2003M9
2004M2
2004M7
2004M1
2005M5
2005M1
2006M3
2006M8
2007M1
2007M6
2007M1
2008M4
2008M9

| — UG hiintipu — otu'3,74]

Gowuyunnlytin 3-2. UGG plntipup wyplunpwlpuyhl wewehll inwppbpwln (33 opplwlny)
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1997M1
1997M6
1997M1
1998M4
1998M9
1999M2
1999M7
1999M1
2000M5
2000M1
2001M3
2001M8
2002M1
2002M6
2002M1
2003M4
2003M9
2004M2
2004M7
2004M1
2005M5
2005M1
2006M8
2007M1
2007M6
2007M1
2008M4
2008M9

‘—Utuhnn U2hrGtnny UGG hGntipu Uwhnn 261" 1,645 U.C JuGnGny

“ Elpwnnynid £, np dqlwidwduyhl 600 nilfp uwhnn ulqpenilp L Guipnn Ewnwppbpdty dwdwbwlh inwppln wqwhbnhl, pbl wwhwwlynid ¢
1.645 U.C. Ywlnlp:
* U tnwppbpwlpl dwuluwlpnpbl dmn E dwlgh (2001 p.) dmnbgnidp (wnpnipp” Abiad (2003))(int u Jwbygwd 1)
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Qowuwwnlybn 3-3. UCE hlnbpuh wyplunpwlpuyhl Gnlnnpn tnwppbnwln (37 ophlGwlng)
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\—ucﬁ hlinkipu —— Uwhnn 266°1,645 U.G YuGnGny

dU3-h ywlhuwwnbuntdwiht hwnywbhG6pp hhdGwhwbned ywpdwlwdnpJwé GG wqnwlpwluyhl hnphgnih
pawnpnpywdpe. UgnwbwlwihG hnphgnlp wyl dwdwGwlwjht showlw)pl t, npp plGpwgpntd nwppbin wnwow-
ghy gnigwlh66p Ghpwnpwpwp wtwnp £ wqnwbywlbbbp ninupybt wnwohw dqlwdwdh Ybpwpbpwy: Pwg-
Jwphy hGwnmwgnunnipjniGlGtph L GpynpGGpp (Lhwuwnwbh wgqujhb pwGyh) thnpéh nuntdGwuppnipjwdp, hGswbu
Gwbl hwpyh wrGbnd dwiwlwlywjhG 2wpptiph Yunpanipjw fulnhpp, npwtiu wgnwGwbwjhG hnphgnh pGunnpyb k
12-wiujw wwwnnthwbp (Grwdujwluwyhb dnnbGEpnd” 4 Gnwdujwy):

SYywibph hwywpwagpniip b Gwfuwwwwnpwuwnndp

Updnipwyhl aqhGwdwitinh ybpiniénipinilp b Junwdwd wgnwbwlwihl hwdwywnpgbiph Jwrnignidp undG
wfuwwnwOpnid hpwywbwgyb) t Gpyne funudp wnjwGbph pwqwih hpdwl ypw' wwbbiwiht b Iwjwuinwbhb
wnbsynn: MwbbwihlG wmwpptpwynid GGpweytb) 66 UGGnpNnGwHwG L UpLGywh Gdpnywih (WUB), hGswbu Gwl
UN3 nnwpwéwypowbh pnhwlnip wndwdp 21 GpypGtp, win pynd” Iwjwunmwbh Iwbpwwbnnipynilbp: Mwbb)w-
JhG vwpptpwyh Yhpwenepyntbp Guywwnwywhwnpdwp £ w)b nGuwbyynibhg, np 3wjwunwbhb yGpwptpnn yhtw-
Juwapwlwhb pwpptph Yupdnipynilp, hOswbu Gl nhunwplyynn dwdwlwywhwunywéntd wpdwlwagpjwé 6qlw-
dwdbtiph uwywynipyntlp Yuynih L hwanghs annbiGph Yuenigdwb hGwpwynpniepyncl skl tnwhu: MwGbh ybpn-
Gzjw Ywqoh pGunpnepyncip wwjdwlwynpgwé £ wnwohl hbpphl nmwpwéwpowlh wnwbdbGwhwunynip)niGltinh
ncuntdOwuhpnepjwl wohpwdtnnepjwdp, www Gwb npw hphdwb ypw Iwjwunwbh JGpwptpjw hwiwwwwnwu-
fuwb GagpwhwbgnudObp Ywwwpbne GuwnwenodGipnd: UyoniwdtlwiGhy, pwbh np nhunwpyynn GpypGGpha
wnOsynn nywbGbpp 066 dwup hGwpwynp sh tnbl unwlw] wduwywb Yunpdwédpnd, hGsp Yuplnp Goubwynt-
pjnth niGtip qnpénh dU3-h wrnigdwb nbuwlyynibhg, dnnbGbp G0 Ywrenigyb) Gl dhw)b 33-h0 JGpwpbipnn
wiuwlwb ngwibbph yhpwndwdp: 3wpy k£ G26] Gwl, np Ugnwbwbwihb dninbgdwb tnwpptpwynid nhiwplydbi
G0 dhwyb Iwywunnwbh indyw GEpp:

SYyjwbbph pwqwb GGpwnenid £ nhunwpydnn GpypGepha yGpwptpnn 1990-2009 pp. widuwlwb L Grwdujw-
YuwyhG 2wnpbpp: UnwGdhh Gpypbtph hwdwp dwdwbwyuwihb awpptph GpywpnipniGp 62qpndb £ pun ndgjw) G6-
nh wewynipjwl (wnbu SyjwyGbnh hwdbyywd, wnniuwllbbn S3-4, S3-5).

8niLgwlhpbtph 066 dwuh Ybpwptpjwp hhdGwywb wnpjnip £ UU3 Uhpwqquipht $hGwbuwlwb yhdwlywagpnt-
pjwl (International Financial Statistics (IFS)) ujwdwnwlwjhG (CD) tnwppGpwyp, hGswbu Gwb hwiwwwwnwufuwb
GpynpGtph Y4GOGwnpnGwlywl pwGybph, yphawywgpwlwl dwnwyinipjniGbbph ndjwibbpp L wvwppbp 0howgquwjhG
JugowybpwnipynitGGbph hpwwwpwynwdlbnp (dwinwdwul inbu SyjwyGnh hwdbyywd, wnniuwly S3-1).

Syjwbtipp Gopwnyybp 660 Owfubwlwb dwyiwb (wpwbdhb twpbywb L Grwduywywihb wpptp yGpwéytb G
hwiwwwwnwufuwbwpwnp GrwiujwlywihGh L wduwywoh) L Yurenigyt) b wnwowbghly thnthnfuwywGGbph hwiw-
fudpnipynclp, hGsh £ Yhpwndbl £ onnbOtpnid (gnigwGhpGbph GQywpwapnepintlp b hwdwwwwnwufuwb dLwithn-
funipynLGGbiph wnwGéGwhwuinynepyntGltipp GpYywywgdwé GG Syywy Glnh hwlby dwontd, wnyniuwly S3-2):
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Unwowlghy thnthnfuwlwGtph Owhubwywa yeppniénepynil

dU3-h hhobwywb ywpwdibnptph uwhdwbnidhg htwunn, 6hGsb YwbfuwwnGudwb dnnb G6ph Yuwrnigiwbb whg-
GGip, Gwpu JGpnustOp plGnpwé wnwowbghy thnihnfuwywGGtph pwndp dhGsaqlwdwdiwjhb L hGundqlwdw-
dwjh0 dwiwlwywhwwnywébtnnid hGswbtu wwbbwihb, wbwbu £ Swjwunwbh ndwibtph hhdwb ypw: Fwy/b;-
Ywd 6-nd Gepyuwywgywé qéwwwinytipwihl ytpineénipinibhg, nplG wpunwhwjwinnd £ wqnwbwbwihl hnphgnbh
uwhdwbbbpnid L d8qlGwdwihg htnn wpwGdhh thnthnfuwywbGbph Jwppwaqhdp quipqugnn Gpypbtpned b 3wjwu-
twbnud, wwpgyned GG dh pwpp wpwbGdbGwhwwnynipyniGGtp: UoGGwhpdGwywb nhunnwpynidGbphg o6ya wyG k, np
pb’ wwalbwjhG, pb" Iwjwuwmwbh twppbpwynud wwlnbbph nnwpwiGwgdwb gnigwhyp npubnpnid £ wdh oh-
nndbbp wadhowwbtu dqlwdwih Gwfuonthl L npwbhg hGwnn. uw pwgwwnnpynud £ qupgwgnn Gpypbbpned wenlw
«Owfubwlwb vGnph» (original sin) hhdGwfiubnph L uGthwlywb wpdnyph GHuwdwdp Junwhnepjwl pwgulw)nt-
pjwip: Iwonnn Ywnplknp Ggpwhwbgnudp Gpwptpnid £ hpwlwb thnfuwndtiph gnigwbhhb, npp dqlhwdwihg
wnOywql 46y Gnwdujwy wnwy pGnipwagnynid £ Yupniy qGpwpdlnpdw, huy npwbhg wGdhpwuwbtiu htwnn' pbp-
wndlnpdwb dwywpnuyGtpny: dbpohbu, wjuwbu Ynsdws, qbipwpdwqubpiwlb (overshooting) htwnlwlp t: 8ni-
gwlhpbtph 2wndh plnqéywé wnwppbpnep)nid quipqugnn GpypGGph fudpp b Iwjwuwmwbh wpnynibplEph dheol
Ywnbh £ GUuwnbp wpunwphb webnph wwpdwGGtph gnigwGhznid. Gpb Iwjwunwbnid wpdnipwjhl 6qhwdwdt-
nhg wnwye nhwunynid £ nbuwywbnptb hhdGwynpdwd wnbinph wwjdwbabph woyned, wwyw wwbbiwihG nwppt-
pwynid wdh nbdwbpp pwpép GG, hGgp thwuwnnwd £ yGpohbhu™ npwbu wnwewGghy gnigwbhzh pbipwgnidp (hGs-
wbu Yunbulthp hGnwaquynid wyu thwuwnp hwuwnwwnydned £ ywbGiwihb qpbptb pnpnp dnnbGapnid): 2Quwnwptbing
gjneu thnthnfuwlwGGbph dbppnednepynid’ hwdbibop, np qéwwwwnytinbbpp nbuwlbih G0 nupdGnid pGunpdwé
thnthnfuwwGGtph wnwowGghynipjwl nbuwlwlnptlt pwgwwnpynn ninnnepynclGGtpp, hGunblwpwnp npwlp Yw-
nGh £ GGpwnt) YU dnnbGGpni:

UqnwGwlwihG dnintignidp L npw Yhpwenepynilp 33-nd wpdnipwjhl dqGwdwdibkph
YuwGfuwwnbudwb gnpéplpwgnid

UgnwbwlwjhG dninbigniip ny wwpwdbnpwywh ybpiniénipjwb dbpnn £, npp dwyyt b YwdhbGuyne, LhunG-
nnjh L NGjGhwpwnh (1998 p.)46 ynndohg L wylb Yhpwnnipjntlh unwgt|p gpuywbnipjwb oty wpdnipwihb L $hlwhb-
uwlwb dqhwdwitph Yuifuwnbudwlt Junwdwd wgqnwbwbwihb hwdwhwpgbph Jurnigdwb hhdGwpubGnhpGGpa
ntuntdbwuhptihu: Uyu dpnnp dwypninbunbuwywb b $howbuwlwb gnigwbhybG6ph hhdwb ypw gnpdwpwn wwp-
pGpwopowlbtph 2pownwpdwiht Ytwnbpp Yuwlfuwnbubine 066 Yphpwrwywl wwwndnipntd nibh: dbpohGhu
wnwbdbGwhwuwnynigntGh wylb £, np h mwpptpnigntt ywpwibnpwywb ybppnencpjwl dtpnnbbph (logit, probit),
wyb ywpnnwanid £ qGwhwuinb) nwpptip gnpénGbtph’ ufuwg wgnwbwh nwine hGwpwynpnipnilp L dqbwdwdtin
YwlOfuwwnbubnt npwg niGwynepynibp: CanhwOnip wpdwdp, UgnwbwbwihlG dninbgdwb hhdGwywb uygpnilpp
hGnlw b t. Gnp gnigwlhyn qnwaquilignid t an npnpwlh pGduyhl wndtpn, uw npunwnlynid  nnwbu ganipwg-
Gnn wanwlpwl we wl, nn hwonpnnn wqnwlywluwyhl hnphgnih plpwgpnid welw F oQluwdwih hwywlwlw-
Gnipint G Gwd Yuinwlbg.

UqnwbwlwihlG dnunbgiwl dGpnnp GOpwnpnud £ dh 2wpp hwonpnwywb pwjtiph hpwywbwgniy, nph
ulygpbwywh thneGpb pGnhwbnip 66 YU3-h Yurenigdwb gpbpt pninp Yhpwnwlwb dnnbGGpncd: Cun wyngd, wg-
nwbwlwihG dnnbgdwdp dnnbh Yuwrnignedp GoubGwyned L.

1. uwhdwlb] 6qiwdwip L ybpohbhu qGwhwwndwb Gnwbwyn.

2. wuwpgb| hwywlwywb pwgwwnpnn Yuwd wnwowlghly thnthnfuwywGbbph Ywqdp.

3.  hwywpwqapt] hwiwwwwnwufuwb pywjhb 2wpptp L npnt; 2wpph GpywpniegyntGa ne tnyjw Gph hwdwhuw-
YwbnipyniGp.

4. plwpbp 8qgGwdwioh wwwnnthwlp Yuwd wgnwbwOwihG hnphgnlp. uw 8q0wdwihG Gufunpnnn wjl dwiw-
Gwywhwwnywéh E, Gpp uywuynid £, np thnihnfuwuwGGGpp Ynenwipytb wgnuwbwGabp.

5.  hwdwpyty jpipwpwlsynip thnthnfuwuwbh wbhwnmwywb 2G8p, hGsp hGupwynpnipynib Yunw tnwpwbownbg

fuwnwn hwinywénp dqbwdwiwihl hwnywdhg.

qlUwhwuwntb| mwppbip gnigubhGbph ubuwwnbunidwihG hwinbwGhpbGGpp.

7. L|Luran4g7bL Swdwygywd hlnbpu L qGwhwwnb] dqGwdwditph hwlnbu quint Wwjiwlwywb hwjwlwlywlnt-
pjnLln™":

Lwbh np G2wé pwyphg wnwehl 4-p pnhwlpwywb 66 YU3-h, L dwulwynpwwbu d6p Ynndhg Ywnrnigynn
hwiwywpqbiph hwdwn, npwlp dwipwiwub pGawnydbp G0 wuwwnwbph Gufunpn hwnydwdébtpned: Updwlw-
gqntbp dhw)G, np Ugnwbwlwjhb dnintgdwh dnnbip Ywenigdnid bt dhuyl Juywunwlh mdywGenh hhdwG Jpw,

o

“ Kaminsky, Lizondo, Reinhart (1998).
Y Unyl thnyp pwguluynid F YwdpGulne, Lhunlnmh L Ghwmnp (1998 p.) wyluwwnwlpnid b hwlnpuwlnid F wrwGdhG hbnpGuwllbnpp
Ynndhg Yunplinp (nwgned Yepnlpywy nwuwlwl 6 thny Gphl:
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npp GGpwnenud £ 1996 p. hniGjwphg 2009 p. dwpwnb pOlwé dwiwlwywhwwnywén: Npwtiu wnwowbghy thnthn-

fuwywbtp ybpp OGpyuwjwgdwéd gqullhg (wnbu SyjwyGph Fwybydwd) pGinpdt) GG GpwGp pyny 20 gnigwlhy,

npnlGp hGuinhwnnighnOwy pGnyph s60: UGwgwé pninp wwpwdbupbpp hwdpGyonwd G0 JGpp GEpyuwywgywé pln-
hwlpwywb uygpnilGpbtiphG. aqlwdwdwihb Yubnlp' 1.645 U.C., wgnwGwlwjhb wwwnithwlp® 12 wihu:

Uqnuwbpwllbn L pEvGn: UgnwbywlwihG hnphgnGh 2powbwyGbpniy, Gpb gnigwlhh wndtpl wbglnid £ npn-
2wyh uwhdwlwihG dwywpnwyp, www hwdwpynid £, np wyd wqnwbwb £ ninuipytp hwonpnnn 12 wdhulbph
(wgnwGwbwjhG hnphgnGh) plGpwgpnid dqGwdwih hwOnbu quint YyGpwptpjwy, huly wngjw] vwhdwlwihG wp-
dbpp hwGnhuwlnud £ dGpohbGhu wanwlpwluyhl pbdp: 6pb wqnwbwlhg htnn Gqlwdwdiwihl wwwnnihwbh
2nowlwynid ntinh £ niGG0nd 8qlwdwy, wgqnwbywlp hwdwnpyned twy, hwwrwy nbGwpnd 4endé wgnwbwh
Jwd wnuncy: 3ntpwpwbsynip gnigwbhzh 260wjhG dwywpnwyha pGunpdned £ wybwbu, np hwjwuwpwyeniginil
hwuwmwwnyh Ytiné wgnubwbabp nlGbbwint L 8qlwdwitp pwg pnnOGint rhuybiph dhole (wpwehl L Gpypnpn
Jwnpgh ufuwibbp): Uw hpwgynid £ GJuquantylGh dgunbigbtiiny wninty-wqnwbwl (noise-to-signal) hwpwpbipnt-
pintlp’ YGnd wqnwbywhatph hwpwptpnipinilp pwy wanwGwGGtphG (upwb YubnpunwrbwGp phs nip):

8nLgwlh0tiph 2Gatph pGunpnepynilp Yuwnwpyned E Gpyne thnegny.

e LiGpp uwhdwhynid G0 npwbu gnigwOhoh nhunwpynudbGbph pw2fudwb wGpubGunhGGp.

e Yuwnnigyntd £ ninbgnigwjhlb wbpubOnpGph gwlg, L npwbu jwjwqneb 640 pGunpyned £ wylG, npp Guqu-
gntjbGh £ hwuglnid wninty/wgnwbwb hwpwpbpnipynilp: Ywfujwdé gnigwlh0bph uwwuynn wqnbignipynt-
Gtph nunnnigjnibhg (funpwhwpnyg G0 uwhdwGwyhG 26dh qbpwqwbgnidp, pb npwlhg gwén wnpdbpltpp)
nhunwpyyned GG nuntignigwyhl wGpubGunhGGph gwbgh Gpyne Gaptipp pw2fudwb 5%-45% LJwd 55%-95%"%
CUnhwOpwwbtu, Ugnwbwlbwjhbt dnnbgdwb dnnbGGpnud, npntin hhdGwywOnd Yhpwrednd G0 wwlGbiwihG

nuwibGpp, gniguwbhpbGbph 2606ph plGunpnepjwb gnpéplpwgp hGnlywib k. jnipwpwbsnip YnGypGun gnigwlhoh

hwdwnp h 0h GG ptpdnud pninp GpypGGph nhnwpynudGbpp (Geb Guwwnwyp 06y Gpyph 8qlwdwdtph ntuntdlwuh-
pnipjnclp sk, hGswbu dbp mwppbpwynud), wyjlnihbinb Juenigyned £ wnincy-wgnwbwl hwpwpbpwygnepynilp
gnigwlhzh pwfudwb Jbpp nhrnwnpyqwé dhowluwipbinh jnipwpwlsnip wpdtiph hwdwnp® hwenpnwpwn. Ytppw-
wbu npwbu (wywaneb 2648 pGunpyned £ wyb, nph hwdwp wnincy-wgnubwb gnigwbhzp GywquaqnyGa k: 8nigw-

Gh2GLph (wywant)b p60Eph pGunpniginilbhg hbinn wyn 260p Yhpweynid £ ynGyptin Gpypp hwdwwwwnwufuwb gne-

gwlhyh pwfudwb pwpph Gywndwdp. uw GoubGwyned k, np Gpt nplk gnigwlhyh hwpwpbpwywb 60p GnuyGo E

pninp GpypGEph hwdwp, www pwgwpdwl 260p twppbpynud £ puwn GpypGGph: Gpb, ophlGwy, «wpunwhwldwl

wd» gnigwlhyh wniny-wqnwbwhb hwpwptpwygnipintbb hp Guquane)t wnpdbpb pGnnibned £ pwpfudwb pwp-
ph 15 wtpublwnh| dwlywpnwyned, www Gnyb wyepubGunhpp Iwjwunwbh hwdwp Yupnn £ (phGG] -12%, huly, opp-

Guwy, NnihGhwyih hwdwp® -0.7%: UGp Ynnihg Ywrnigynn dnnbG pGngpynid £ dhwjl 33-hb wnbGsynn tndjwGbpn,

htGnbwpwn pGunpdwéd hwpwpbpwywb 26006 nL npwb hwdwwwwnwufuwb pwugwpdwy wpdtpp dhwyh 6o nno Un-

nGnca:

UqnuwGwlwihG dnuinbgdwh GGppn thnthnfuwwGGEph JubfuwwnGunidwiht hwnuwbhG6pp qGwhwwnynid GG
uh 2wpp gnigwlhGtiph dhongny, npnlghg witOwywplnpp wninly-waqnwbwl gnigwbhG E: dbpohGhu hwp-
Jupydwl hwdwp YwdhGuypl L wyp (1998) hptGg yGpnGjwp wpfuwwnmwbpnid wnpwowpynd GG Yhpwnb
hGwnlyw dwwnphgn.

Gqlwdwi i luwnwn 2ppw
,,,,, Nununbdty twonwGowt A B
2h nunupyytip wgnwbywa : C : D

Uwwnphgntd A-0 wjl wdohulbph pwGwyb £, npnGg hwdwp gnigwlhb nunwnyt) £ pwy wqnwbywGGtn, B-0 w)G
wuhultph pwOwyb £, npnGg hwdwn gnigwlh0 nunuipyby b yené wgnwbwGGbp, C-0 wyb wdhubtph pwlwya k,
npnlg hwiwn gnigwbhyp sh nunwpytbp npbt wgnwGw, npp YihGkp (wyp, D-G wjl wohultph pwGwyh k, npnGg
hwdwnp gnigwbhpp sh nunuipybp wgnwGwh, hGsp YhObp ytiné: Uybhwjwn £, np gnigwlhzh Yubfuwwnbuncdwihb
nLGwynepnclp Y hGh Yuwwnwpywy, bGeb B=0 L C=0:

Ujuwhund, wndniy-wgnuwlpwl gnigubhpp hwadwnyynid b hGwpwdnp Y4tind wqnwbwGGbph d6op thwunwgh
wnédwlwagpywé Ybnétph wnGuwlwpwnp Y2hep hwpwptptind hGwpwynp jwy wgnuwbwbGbph gt thwunwgh
Lwdtnh wbuwywpwn Yzrha, Ywa ybipp nhnwnpydwd dwnphgh hhdwh dpw.

NSRz—%+D

%+C

“ UgnwGrwluypl dmnbguwl vnnbyGbph vkn Ynndpg Ywenigywd Eplpnpn tmwppbpwlnd, npp Gepluywgywd b ubiywd 7-nud, ppwnynid
£ 10%-35% L 65%-90% whipubiiinpyGlnh gulgn:
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Wu gnpdwyhgp hGwpwynpnipynib £ tnwhu ng dhwjb qunGtine gnigwOhyGbph 260wjhG wpdtpltpp, wyp Gub’
qOwhwuwnbnt jnipwpwbgnip qnpénbh Juwbfuwanbuntduyhl mﬁwl,/mpjmﬁg"g: 8nLgwlhyp hwdwpynid £ odinywod
YwlhuwwnbuntdwyhG hwwnlywbhpGGnpny, Gpb ytpghGhu wninty-wgnuwbwb gnpéwyhgp Gowlwlwihnptb thnpp &
1-hg: Unynpwpwn wninty-wgnuwbwb gnigwlhyh 1-hg 066 wpdtip niltgnn thnhnfuwuwGGEpp 66 nhinwpyynid
Ywlhuwwnbudwb dnnbGGpnLy:

UgnwGwlwyhb 2totph L wndncy-wanwbwh gnigwh06ph hwpdwplyiwb hwdwp wbhpwdtwn £ thnthnfuw-
YwOGEph nhunwnpynidGtpp hwdwnptp UGG hGnGpuh 2wndh htwn (YGpohGu Yhpwrdnid b dqlwdwiwihl Yhwnbph
hwjynlwpbpiwb Gywwwyny), nph wpnynilpned Ypwgwhwjndbl wndniy-waqnwbwb gnpéwygh Gwquaqnt)l
dwlywpnwy wwwhnynn uwhdwbwihl 2606pp: IGnblwpwp, UGE hGnbpuph pnpwdéd nwppbpwyh b hwdwww-
nwufuwb Yubnbh Yhpwriwdp pugwhwjiinwé dqlwdwiwjhb hpwyhawyatph hwdwwnbpunnid hpwywbwgyb k
gnnponlbtph Yubhuwwnbuntdwjhl hwinuwGhGbph L hwdwwwnwufuwb 606ph qgGwhwwnnid, npnbp Geplyuwjwg-
Jwé 60 Unymuwl 3-7-nud: LGGp, np GEpYuwywgywé ophbGwynid Yhpwnybp GG ninbgnigwjhb wbpublunhGbpp
gwlgh 5%-45% L 55%-95% pwfudwl mwnpbnwuﬂbnnsoz

hGswbu Gplunwd £ wryniuwyhg, (wjwanylb YuwbfuwnbGunitdwihG hwinbuwbh06n npubnpt) 66 qGwsh, Jwpyw-
ynpni/wywbnbtp hwpwpbpwygnipjwl, wpunwphl wywpunph, thnnh quiqwéh L wyp gnigwbhpGhp: Iwnlw-
Gowlw E, np hGswbu wwpowbwlywh hwwlwlwbnepjw, wilwbu £ wpdwqwlpywéd dqlwdwibph wenidny |w-
Jwan)0 wpnynibpGtipp GnyyOwbu wwnlwhnd GG qGwdh gnigwbhhG: UWuwbu® Gpb wn/un qGwdp qipwqubgned £
9.6% Ldwjht dwlywpnwyp, www wj hwjwuwp wwydwbabbpnid Yupbih £ hwenpnnn 12 wdohubbph hwdwn
Ywlhuwwnbut] wpdnipwihl hGwpwynp 8GndG6p onipg 97% hwjwbwywbnipjwdp: 3wyt tlp Gwbl, np dhw)l
qlwdh L pwGywjhG hwdwywpgh wpunwpht wynhybtph L wwpunwynpnepyniGGtph hwpwptpwygnipjwl gnigw-
Gh206pG0 60 wpdwaqwbpti| nhinwnpyynn dwiwbwywhwindwénid wpdwlwanywd pninp 10 Gqbwdwdtiphl:

ClnhwOnip wrdwdp, pGGawnpyynn gntipt pninp thnthnfuwywGatpp npubinpt] G0 pwywywOhG pwpén Yubhuw-
nbuntdwjhb niGwynipntd® wndinty-wgnwbwb gnigwlhyp 20 gnpénGGtphg 17-h dnwn thnpp £ 0.5 wnpdtiphg:
Uhwjb Yuwpdwdwdybn wnpnwphl wwnwph L nnpupwjGuwgiwb gnigwbhp66n0 66 wpdwbOwanpt thwpdtip YwG-
fuwwnbuntdwihl wGywpnnnipintd (wnincy-wgnwbwh gnigwbhpp 06é E 1-hg): Uw Jywynid £ pGupdwé thnihn-
fuwywbGtph® aqlwdwdbpp Yulfuwwnbubint Gouwbwywih hwwnlywbhG6ph dwuhG. npwlp (wwantyb wpnyniGp-
Gtp G0 wwwhnybp Owb nhnwpywé pwgiwphy htinwgnunnipyntbGtipnid: Ujuwhuny, Gpywjwgywd pninp thn-
thnfuwlwGGtpp (pGplu, pwgwrenipjwip Juptwdwdaybun wpnwphl ywpunp/thowqquihl wwhniunlGph, nnjw-
pwjlwgiwl, npny YapwwwhniiGtpny Gubl pjneeth ywywunipnh) Ywnbih thwiwptb] wpdnipwjhb 6qlwdwdbiph
Ywlhuwwnbudwb wnwowbghly gnigwlh06p Iwjwunwbh hwdwp:

Unyniuwly 3-1. Updmipuyhl dqlwdwdbph Yuwlfuwnbudwl wewowbghly gniguwlhGbpl pun Yuwplbnpmpiws (Swppbpuly 177

=) S = L o o
i) 3 S S C 3: =
s 33 s | 33 s =
3 = 3 3 : 33& 373 c
Fe) s £ L. 838 ~3 c
(= cL S8 . 33 S D c
3 33 £33 : S35 33 2
g 53 2¢: F32: E8g 5
a T & 353 : FEZa 588 5
7 . 2 . 3 . . 5 . 6
| Unnwhwlowl wéhwbdy | 26856 1 008 | 0085 85714 LT 6.
| Prwywl hnfuwndtiph qGpwndlapnud arrz; 094: 0283 54545 ) 90 4.
| M2/0hpwqquyhl wwhniuwnlp 110663} 084 0041 90.909 ; 0 4
UGownd gnijph qlbph wdh nbiy | -0.058 : 0.12 3 0.082 66.667 . 10 '
Chpwghly hwphy/3LU -19.940 0.13 0.108 73.684 90 9
PjnLebih wywunipn/3LU -2.986 : 0.07 0.810 | 27.273 30 18

“ Qnponalph juwanyl p606ph plunpmpiniln” GuwqugnyGh dqunbgGliny wniniy-wqnuwiywl gnigwlhsp, Gwnptp b OEGGupwit Gul
Yhowlhwaonuwlwl pbunwynpdwl ;nowlwlGbpnid” Ghnwebing Unwohl L Epynnpn Gungh ufuw Gph quinwihwnp: ?hgnip, qpmjwlwl
hhwnpliqn (Ho) oqlwdwih hwlnbu quyl b huly wyplumpwlpuyhl hhwynpliqn (Ha)® 0qludwidh puwguwluynipiniln: dbpp GGphuywgywo
dunnphghg™ Ho=A+C L Ha=B+D: Unwohl Juwngh ufuwyp vGnipniln hwiwuwn b Ho hphwynpliqh dbpnddwl hwywlwlhwlnipywln, Gpp uyl
wbinp nilh” PriHo-h dbpdnid / Ho Shpwn b), wyuplpl' wrwohl Ywngh ufuwypn vwhdwlynid F CAC+A): Eplynnnpn Lwngh ufuwip Ho hhwnpligh
plnnclned £, Gpp wyl 8hpwn sk PriHo-h plnnilnid / Ho ufuwy L), wyuhlpl wyl Gunpbih b uvwhiwGly npwbu B/(B+D): IGnbwpwn jwywaqnylG
2tdbnh pluinpnpyncGp Gunnwndned b wnwohl U Gplnnpn Gungh ufuwy GGph ™ hGwpwynp O4wqugnyl wndbplbn plnncGbine ulqpnilpny, nnl
ppwgynid Fwndniy-wqnwlpwl hwpwpbpnwlgnipywdp.: Cun wnd” Jbpoplu uwhdwlynid b npwbu Ephpnpn uwpgh ufuugh b 1-hg hwlwo
Unwohl Gwngh ufuuyh hwpnwpbnnipiniG:

[B/(B+D)l/[1-C/(A+C)]:

2 Uynwu twpplpwlh wpnynuGplbpp, npnud Gapwngwd E 10%-35% L 65%-90% wbnublnfyGEpph gulgp, GEpluywgywd b Iunbywd 7-nuo:

T GuishGulynt, Lhunlnmp b REyGhwpnp (1998 p.) depn Gepluywgywd wofuuwnwipntd hupduwplnid L GEpluywgynid 66 Gwl Sh pwnp wyy
gnLgulihplbin, nnnlp unyG wyniuwlnid sGlp Gapweynid, uwluyG whmnwdbnnipiwl nbuypnd wnpnn GG ipwdwnpyby
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7 2 3 4 5 6

Ywpdwdwdytin wpunwphb wywpunp/thpwqqu)hl : : : : : :

wwhniuwnbbp : 28.641 - 0.56 - 6.384 - 5.797 - 10 19
[ UbnphG duplwynpdwG wsh wbdy | 79388 093 | 0235 63636 20 13
| UpowphG wwppALU 64.162 1 094 . 0036 88889 700 3
aGws i 9566 | 08 0013 96774 - 100 - 1
| stbuwwlws b 4056 | 015 | 0301 57.602 ) 0! - 15
| SpwOuptpnlbph wsh wbey 4 276670 005! 0118 62500 20! - 10
| PwOUbPh wpnwphG whwhyGtn / wpnwphG S S S S S S

wwnwnwynnpnipyntGGip : 46.285 - 0.22 - 0.096 81.081 : 100 : 8
Unlwph wuyowtGen 02027 013 0442 20 01 17
dwplwinpnidwdwonasp & 193612 1 086 ! 0020 95455 | %0 2
| Lwiph hwowpluwphuhGqlbn 1 20140 | 025! 0183 | 69231 i 12
| bpiwpwdwilbn-yupswdwaybn wnynuwnpnypGtph — © o L S S S

inwpptipnepyntl : 26.612 - 0.94 - 0.046 - 90 - 0 - 5
| 3wiwpfuwphuhl wGnbuwywGws 1 - 4707 | 005 0411 50 101 16
| Anwpwjlwgrs 70054 | | 055 13964 | 2857 | 20! 20
| Uhpwqquyh wwhniunGtp/ALU L1219 008 @ 0169 642861 10 "

* Golwdwih hwlnbu quiynt hwlwlwlwlngp/ni GG E wuydwlng, np ndjuy gnegwlpyn wqnwlywl b ninuplyly " A(A+B):

**8nuyg b inwyhu windwlwgnywd oqluwdwdbph wyl dwup, nphl wnjwy gnigwlpyn wpdwquwlply £

dwiwbwyh nywp wwhhb nppwb wwn gnigwbhbbin 660 wgnwbwbGbp ninwpynd wwwqw dqbwdwih yb-
pwpbpjwy, wjipw 066 £ hwywbwywbnipynilp, np wyb nbnh YniGGGw: IGnLkwpwn, Gpyph™ dgGwdwibph GUwwn-
Gwip hwyywoénpywl glwhwwnidwl hwiwp wlhpwdtwn £ ncGbbw) pnpnp wgnwbwbGeph hwdowygnignibp: Uyu
fuGnph [ nLédwl Gywwnwyny YwdhGuyht (1998 p.), nhinwnybiny Iwdwygywé hlntipuh (Composite Index) Yw-
nnigliwl 4 wnwppbpwy, wn pyntd” wgnwbwbbtph wwnpq gndwph, npwg nidqlnipjwl L wrwGdhb gnigw-
Gh2GEph Ywbfuwwnbuntdwihb hwinywbhGeph pGawpydwdp, hwGgnud £ wyb Ggpwywgnipjwl, np pb” pwGlyuwyhG,
pt" wndnipwjhlt dqlGwdwitinh Ywlfuwwnbudwb wenwding (wdwagnylb wprynibplbpp npubnpnud b 3wdwygdwéd
hGntGpuh wjlG wwpptpwyp, npp hwdh £ wnlnud gnigwlh06ph wihwwnwlwb JubfuwnbunidwhG Jupn-
anpJnL[][]bnn52:

Wuwhuny, dbp w2fuwwnmwbpnid GniylGwtiu Yyhpwneyh 3wdwygwé hGntipuh wyb nmwpptpwyp, npp hwdwnpnid
E pninp nhunwpldnn wgnwbwlnn gnigwlhpGbpp O6Y gqnpéwlygh o6’ hwpdh wrGGind jnipwpwlsjniph
YwOfuwwnbunidwihG niGwynepynibp” wndncy-wgnubwb gnigwbhop:

Uwluwyl dhGsk Iwiwygywé hGntipup Ywrnigndp Ppjniqiwlb ne LhOp (2002 p.) wnwywnynid G0 unwbuw
Jjntpwpwsynip gnigwithoh «GrwGnpy (hGunGGuhynipiniGp) npnpwyh wgnubwlwihG wywwmnithwbh 2powlwlybs-
nnL1553. pGn npniy, gnigwlhoh wgnwbwOabph pwlwyh ywpgq hw2dwnyh thnfuwptl, npp nwpwéywé £ qpuiyw-
Gnipjwlb GGy, wnwownyynid £ wyn wqnwbawbbtphg jnipwpwsjnipp wwiinnthwGned Yebp hp hwpwptGpuwywb
nhpend: Wuhbpl, hwadh webbind wyG hwGqwdiwbpp, np wewyb] Juwn wgnuwbwbabpt wybih phs Gowlwynt-
pJnLh nLGth, pw Gnpbipp, uwhnn dhohOwgdwhb uygpnilpny Ywrenigyned G0 hbnbyw| gnpdwyhgbbpp

Zj _ S Il‘j-.*-l—l' > 12
; —Z—Z_ t>

i=1
npnbin’ -0 gnigwlpph hwdwnl £, -G gnigulhph wndbpl £ (0, 1) wbupny. 1, Gpli gnigwlppl wqnwlypwlty b wwywqw dqlw-
dwih dwupl, 0" hwhwnwl nGupnid, -G gnigwlpph hwiowwwinwufuwlG wnpdbph npppl b 12-wduw wunnihwlned:

Uju dhpwllyjw) gnpdwyhgltiph hwdwpyhg htwn Yuwrenigdnid b 3wiwygdwé hGnbipup® Gadwé wndtipltpp
Yzrtny hwiwwwunwufuwb gnigwlhGtph wnonty-wgnwbwb gnpswyhgltinny.

e
cr =3 %
Jj=1 NSRI

npnbin ' J-G gnigwlpiyh hwdwnl £, k-G nhuwnlynn gnigwlppGbnh pwlwll £, NSR-n wndniy-wqnulywl gnpdwlhgn:

%2 Kaminsky (1998), p. 16-18, 20.
% Bruggemann, Linne (2002), p.12.
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Powywlwpwn Fwiwlygwé hbntpuh Gdwb nbupp Yuwplnpyned £ Gpwlnd, np wrwybp 666 Y2hn unwlnid GG
(wywagnyb YwlhuwwnbuntwihG ncGwynigyntGbpn odindwd gnigwbhaGbpp (GJuqugnyl wninty-wgnubw
ntGtgnnGGpp):

Luwnpnigdwé Iwdwlygywé hlnbpup, ptl Ywpnn £ wwwnybpwgnid wnwg thnthnfuwywbGGbphg unwgywé dqlw-
dwibphl wrGsynn wgnwbywbatph nidqlnipjwl thnthnfunipjwO dwuhb, uwlw)b npw wpdbpObpp dGYGwpwhOyb|
s60 Jupnn. pbplu hwpwpbpwywbnpta hGnGpuh wdp gnyg £ wnwhu dqlwdwidh hwjwbwywbnipjwb dGdwgnid
L, hwywnwyp® hGnbpuh guwén wndtplbnp wwjdwbwynpyned GG dwypnuinbGunbuwlywb showywynh jwpgwdénipjwb
wbydwdp:

Waniwdbowjbhy, Iwdwygywd hGnbpuh wpdtipGbpp hGwpwynpnepynil 66 vwihu ywpgbint dqlwdwibph
hwOnbu quwnt wwjlwlwlwb hwjwlwywbnipntGp™ Jwiujwd hGnbipup®™ npnpwyh dhowlwjphg wndbp
plnniGbnt hwbqwdiwbphg: Un hwwlwlwbnepynibp gbwhwunynid £ hGnlyw) Yepw.

ZmonthClu < Cl, £CI,——crisis
ZmonthClu <CIl, <(lI,

P(ct,,+24|czu <CI, <Cl)=

npunbin’ Ct,t 104 -1 OQUudwdh hwywlwlwlnipini GG | t-pl hwignpnnn 12 wihulbbnh plpuwgpntd, CI u 0l CI -0 Twlwlgyws
hanbpuh wndbplbinh™ wwydwlwlwlinnbl npywo dhowluwyplinh uinnphl L (bppl vwhdwllbnl G6: Pwlwdlh
hwdwinpsnd wyl wipulbnh pwluwll £, npnlg hwdwn plnbpun qunldty b plunpywd dhowluypnid, L hwenpnnn 12
wdulw plpwgpntd oQlwdwd F winbnh nilbgly, huymnwpwnntd wyl wihulbnh pwlwlyl £ npnbGg hwdwn hlnbpul
palywd tn wnpywo dhowlwypnid:

UoJwé dbpnnwpwlnipjwdp Iwjwuinwbh nlnbunipjwl hwowp Jurenigyned £ 3wdwlygywéd hlnbpup, npnid
GGpwnyned G0 pninp 20 thnthnfuwwGGGpp™ wGywpu wyb hwGqwdwGphg, np npwlghg 2-p° Jupdwdwdlybun wp-
nwphl wwpwnpp L nnjwpwjwgnidp, nlGbG 1-hg pwnpdp wndnty-wgnwbwb gnigwbhy: Undnpwpwp 1-hg pwpén
gnpéwyhg nibbignn gnigwGhGtpp 560 GGpwnynid dnnbGapnid, uwuwylG pwGh np dGwgwé pninp thnthnfuwywG-
GGpp npubinpt) 60 wrwybiwagnyGp 0.5 wninty-wgnwbwb gnpéwyhg (shwqwdé pyneeth ywlwunipnh 0.81
wndtipp), huy ngwi 2 thnthnfuwywGGtph Gnyl gnigwbhyp swhwqwlg pwpdnp £ 1-hg, htnbwpwnp ytpehGatipu
twywl wanbgnipynib s60 Yupnn nObGw hGnbpuh wpdtiph Ypw, pwjg Ywpnn 66 wwwhnyt] wnwGéhb hpw-
Jhdwybtph GGpnpdwb qGwhwwnwlwOp ljnnbLnL054:

Swdwygywé hGnbpuh 2wndp (kv Fowwwinlbn 3-4) gniyg £ vnwthu, np wjb wnwyb| swihny wqnwbwbtn £
ntnwnytp dhGsk 2000 p. L pwdwlwbhG Yuynih pGpwgp t npulinpti 2000-2007 pp.:

Qowuunnliin 3-4. Iwdwlgywd hlnbpup pwndn

400

350\

300 n‘

250 -

200 -

150 \/‘\ l

100
©w ® % 2 2 2 2 S 2 2 = = = = 4 Q4 A N @Dommo@m o oT oo W owow w8 ® e 8RR R R % % o® % g
§8883§ 83 §83335§§8§88888333383338838383855552833%823
: 2 B8z 258 82585 02:3:2:8:52538233:2253858258582585:2%253%3
S £z 3 2 Z+a 3 2 z2 3 2243 2283 2 235 2 2Z2& 35 22k s 2 2Z2e s E 242 35 2 2 &

= Qwiwlgud hlntipu

Qéwwwwnybpp wybwnene £ nupdlnid Gwb hGnbpuh 0h 2wpp Yupniy prhspltp, hGshg GGpwnpynid t, np
npwlg hwonpnnn 12 wohultph pGpwgpnid vbdwinid £ dqlwdwih hwywlwywbneg)nilp: Uwulwynpwwbu,
ujuwé 2008 p. wwphihg Iwiwlygywdé hGnbpup npubnpbp £ Yupney yGpGeh dhnnid, hGsp 2008 p. ytipph L
2009 p. uygph hwiwnp Ghpwnnpnid tp wnpdnipwihb 8GpnwdGhph fuunwgned:

* Junfbpws 7-md Gbpluywgywd nwppbpwlnid, npncd Gppwedly b oubpubGupyGenh quiligh wypGupwlpuyhl mwuppbpwl, Iwdwlgyws
hlnbipulibnh wenigdwl dwiwbwl pwguwneyty GG 1-hg pwndn wndniy-wqnwlywl gnigwlhy nilbtignn gnpdnllbnnp:
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BqlwdwdibphG, Gpyph hwyjwoénipjwlb withnth qGwhwnwlywlp hwywlwywbwjht wnbupny unwlwint hw-
dwp, Iwdwygdwsé hGnbipuh qupgugnidp hwdwnpdbp £ UGE hGnbpuh 2wndh htwn, L hwadwnpydb) £ wpdnipwjhl
gqlwdwibph wwjdwlwywl hwywlwlwbnipyntGbpp Iwdwlygywéd hlnbipuh wnwppbp wpdtplbph nbwpndd:
Lwfu, pwbh np UGH hlnbpuh Yhpwrdwdp 147 hGwpwynp wiohultiphg wrwbGdbwgyt) tp 10-p npwbu dqlwdw-
Gwjhb (wyn pyncd” 2009 p. dwpup), www wpdnipwjihl dqlwdwdbph hwlntu quint ny wwjdwGwywb hwywbw-
YwbnipyntGp Yugind £ 6.8%: Gpulwlnipjwb dtp unynpwpwp wwjdwlwywb hwjwlwlwbnepjwb hwpdwpy-
Gw0 hwdwnp hGnbGpuh dhowuwyptina pGunpgnd G0 ywjdwbwwbnptl, vwlyw)t wewybp hhdGwynp plGunpnepjwl
hwdwnp dGp Yynndhg Yhpwnyned £ CART dbpnnwpwlnipynilp (wybih dwlpwdwul ntu hwonpn pwdbned), npl
wnwbadbwgnb] E hwiwwwwnwufuwb ShowYwptin (wnb v Unniuwly 3-2).

Unymuwly 3-2. Gelwdwidh wuwydwlwlwl hwdwlwlwlnpnGG6nG pun Jwdwlgywé hlnbpup wndtiplbnh

Swiwygywé hbnbipu Muyiwlwlw hwywhwywbnipynta (%)
emes 0
,,,,,,,,,,,,,,,,,,,,,,,,,,,, N S .

102.76-167.11 20
167.11 L wybih 91.43
Ns wuwjpiwlwlwo hwywbwlwanipjncl 6.8

hGswbu Gplnwd b Unyniuwly 3-2-hg” hGntipup wnwyb| pwpdp wpdtplbpp hwdwwwwnwubuwbnd GG wybih ok
Sqlwdwiwihl hwywlwywbnipywbp: UJGhG, Iwdwygwsé hOnbpuh 167.11-hg pwpdp 35 wpdtipltphg 32-p
Ywlfuwwnbub 60 aqGwdwdtin: buy 260wjhl dwywpnwyp Yunbih £ hwdwptp hGntpuh 167.11 wpdtpp, pwbh np
wyn 2tohg dtipl daqlwdwibph hwywlwywlnipnilp gqipwqwbgnid t 50%-p: Phwpyt, hGwpwynp £ gtpohl
Uhowlwjpp nplt YGpw inpnhbp Gapwdhowlw)ptinh, npwbugh unwbwbp hwywbwywbnipyntGGtph wybh uwhnil
wuwnhdwlwywpg, uwluwyl, pwbh np CART-nLd GGpnpwéd fuwswdl unnignidlbph dGfuwbhgip hGwpwynpnt-
pjnth £ wnwihu 2G06ph pGunpnipjwl dwdwlwy hwydh wrGGp Gwb dnnbh pGnhwnip YwGfuwnBunidwihb hwwn-
Ywbh0Gpp, wwyw Guwwnwlwhwpdwp Gap hwdwnpnd hhiGyt) pwgwnwuwtiu CART-h wpryniGpGtph dpw:

PLL GGpYwywgywsé hwywlbwywbnipntGbbpp pwdwywbhb fununnuibwihg GG, uwyw)a GEpYwjwgywé k-
pnnwpwlnipjwl 2ppwbwlybtipnid hGwpwydnp b ulbfuwwnbutb) dqlwdwih hwjwbwlwbnipyntbp hwonpnnn 12
wuhulGtph hwiwn, wuhlpeb® 12 wdhu wwwnnithwbh 069 guwlywgwd wwhh dqlwdwy wnwywbwnt hwjwbwyw-
Gnpynibp: IGnbwpwn, wnwowpyned Gap Iwdwlygywé hlnbipuh Jurnigdwl dwdwlwy Yhpwebp 66Y wy gnp-
6wyhg, npp hGwpwynpnipntld Yunw Yubfuwnbubine daqlwdwdih hwwbwlwbnepjntbp YnGypbn wdudw npnt-

pjwdp: Un gnpdwlhgp hwzdwplynid £ hbnbyw Ytpw.

J— < It{fl—i
t i=1 (13 _i)

Untjb gnpéwygh hdwuwnb wyh t, np dwdwbwyh ynGyptn wwhhb dqlwdwih hwintu quint hwjwlwywbnt-
pjntlp Ywiudwsé £ indjw) ywhhG Gufunpnnn 12 widhubtph pGpwgpnid twpptin gnigwGh0tph wgnwGwGbphg,
uwwyh pwbh np gnigwlh2h guwllwgwé wgnwbwb ybpwpbpnid £ hpbla hwonpnnn 12 wohubbphl, www dwiw-
Gwyh YynGypbwn wwhh hwdwp wikGwpwpép Y2hrp tnipgnid £ wdtlGwhbGene wgnwbwbh(, huy witbwgwoénp™ wi-
dhowuwtiu hwplwbnipjwdp gunlynn wgnuwbwGha:

Swiwygywéd hlnbipup hwqwpldwb hbGunwaquw pwjtipp hwipGybnid G0 yGpp Gupwapywéhb, dhwjt w)l
nwnpbpnipjwip, np qGwhwwnynid £ dqhwdwih hwywlwlwbnpynibp YnGypLbwn wiudw npnipjwdp.

ZmonthClu < CI, £CI,——>crisis

P(C|cI <CI <CI.)=
(Cc1, <cI, <CI) S monthCl, < CI, < CI,

UniyG dninbigdwdp hwdwpyywd Iwdwlygywé hbnbipuh pwpdp GEpyuwjwgwé b Fowwuwinlin 3-5nid, npp
gnbipt GniyG dhuninudGEnG £ gnigwptipnid L 2001-2008 pp. hwdbdwunwpwn fuwnwn 2powb £ YuwbfuwwnGundd:
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Qowuunnlyn 3-5 Jwdwlgyws hanbpup pwndp (wwhwyhl dninbignid)
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— Qwiiwlgwo hntipu

UnujG hGnbpup gnug £t wnwipu Gul, np ujuwé 2008 p. hnyunbdptiphg Yupnly dkéwgb| tp hGnbpuh wpdtpp,
npG hp wrwybiwagneyG dwywpnwyhb £ hwulnid 2009 p. dwpwun-dwjhu wdéhubbphG: Uu wdtbp yyugned £, np wyn
wohubbphl 8qlwdwih npubnpiwl hwywlwlwlnipjnilp hwubp Ep ququpbwybnpa, hGsa £ hpwywlwguwy
2009 p. Gwnwh Yupney wpdbgpydwb nbupny: 3wnubwlwb k, np hGntpup, hhdGdtind dhGslu 2009 p. dwpwnh
wndwibbph dpw, plwlwlwpwnp npnwyh ulbfuwwnbunidbbp £ Juunwpnid hwonpnnn wohulGbph hwidwn: @GL
wju ywlhuwwnbunwdbbpp Gopwyw G0 d2qnundwh, wiGniwdbbw)Ghy npwbp Jywynid GG inGunbuncp)nilGnud pGnhw-
Gnip dwypninGunbuwywb jwpdwénipjwl wunhdwbwpwp pniwgiwl dwuh:

Uju dGpnnh hwdwn hwywlwlwbnipniGGbpp® pun hGnbipuh wpdtipGGph wwpptip showlw)pbiph, bu ghwhwwn-
gt 60 CART ubpnnwpwlnipjwb Yhpwndwdp L GepYwywgdwé GG Unyniuwly 3-3nLa:

Unimuwly 3-3. 6@lwdwih wuwydwlwlwl hwywlwlwlnignt 66600 puwn Iwdwlgywo hlnbpuh wndbplbnh (wwhuyhlG

dnunbgnid)

Swiwygywé hGnbipu Muwjdwlwlwb hwywlwlwnipintl (%)
... 0-31468 e o
,,,,,,,,,,,,,,,,,,,,,,,,,, s14.e84139 2
MO LG ] S

N yuwjiwbwlw hwywbwlwGnipynt 6.8

Unyntuwyned hwywlwywbnipyniGGEph pwfunidp Lbu Jywynid £, np hGnGpuh pwpdp wpdtipbtpp wywjdwbwyn-
npnud GG aqbwdwdh 066 hwwbwywbnigjnlGltip. hGnbpuh dhGsl gpbipt 315 wpdbp sh nhunwpydtp L ng dh d8qlw-
dwih dwdwlwl: buy Gpb hGnbpuh wndtipp gGpwqubgnid £ 413.9 gnigwbhyp, www dqbwdwih hwywlwywhnt-
pjntlp Ywqondd £ 75% (nhinwpywé 9 tqlwdwaitiphg 6-p wntinh GG nilbghb wju wpdbpltph nbwpnd): dbpohl
2009 p. dwnwh wndtgnyiwb dwiwbwy hGntipul wpdwbwant| kp dnwn 315 wpdtp, hOsp Ghpwnpnid Ep 25% hw-
Jwlwywbwjhla ppwyhdwy:

Nwuwlwpgniiltiph L rGgpbuhnb wetpp YUI-nLd

Nuwuwlwpgniibtph L ntgpGuhnb éwntiph (Classification and Regression Trees (CART)) Jwnnigdwl Unwintignt-
up ypdwhwagpwywb ndjwibGeph Gpywyp (binary) nwuwywnqiwb wignphpilbphg t, npp dwyyt) £ 1980-wlwl-
Gbph YtuhG wikphyuwgh ghnGwlwaGbph Ynnoihg®: UG oquiwgnpéyntd t dh pwpp npnpuGbpncd. npw wnwohG
YhpwnnuiGtpp ybpwpbpnud 66 Gwdwohlnepjwb pGwgwywnhl, pdynipjwb 069" upinh Ywpywdélbtph Yubfuw-
nbudwl hwpgbphb: $hOwbubGbph L inGnbuwghwnnipjwb plwqwywnbbpnid wjb oquwaqnpéyby t nbinlwu 1985 p.
dphndwbh L Uppdwbh Ynndhg paytipnipyntGbtiph 8qbwdwdiwihl nwuwlhwnqiwb, hGswbu Gwbl UGpGjuh L Mbpth
ynnihg Jwnpytph nwuwlywpqiwb Gywwnwyny: dbpohl yhpwnenidbbphg £ YwdhGuyne (2003 p.) Ynnihg wnpdni-
pwjhl aqGwdwditph plnyph pwgwhwjndw, 26AnGh, Uwlwuubh, Mnwwnhh (2007 p.) Yynnihg Yuwwhwwih hwyyh
8qlwdwibph Juwluwwnbudwl L ywpqupwbdwb hwpgbph pGawnpydwb npnpinGGpned: Pncla YU3-hG (npnp YGpw-
wwhnuibtpnd) yGpwpbipnn dtq hwynbh dshwy wpfuwnwbpp, npp Yhpwenid £ ungb dGpnnwpwbniepynibp, @nzh L
Qnyh (2002 p.) httnwgnuincpyniGa L

P W dnunbiguwl b inbuwlwl, b gnpdluliwl hupgbph nno Jpowlwlp GEpluywgynid b 1984 p. hpunnwpwlpjwds Breiman Leo, Friedman H.
Jerome, et. al., “Classification and Regression Trees’, The Wadsworth Statistics/Probability Series, 1984 qnpniuJ:
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CART-p ny wwpwibwnpwihb gGpinednipjub yhdwlywagpwlwb gnpshp Ywd wnbfuGhyw &, npp (wylG hdwuwinny
LnLénd £ Gpywyh dwnbph wnbupny npnpnudlbph YulnGGtph hwiwywpgwé Gaplyuwywgiwhb fulnhpp, huy wybih
GGn pdwuwnny wjl pwgwhwjnnid £ npnawyh uwiuywp thnthnfuwwGh ynGypbun Gpep jwywane)lu pwgwwnpnn L
Ywlhuwwnbunn thnthnfuwywbGtph Yuqil ne npwbg GEpnpdwb swihp: CGn npnud, Jwfujw) thnthnfuwywbp wpnn
E 1hGG w plnhww-npulywlwh (Yuwnbgnphwy), nph nbwpnid Yppweynd E CART nuuwlwpgnuilbph éwnp,
Jw'd wGplnhwuwn, nph nGwpnitd Yhpwedned £ nbgptupnG dwep (Yurnigdwb hphdGwywb uyqpniGplbpp GGpYyuw-
Jugywé GG Fwylywd Fni):

CART-h hhdOwywb Owywwnwyb £ npnawyh Gplnypbbpp pwgwwnpnn nwuwlwpghsGGph L hwdwwwwnwufuwb
YwlOfuwwnbunn Ywrnyglbph pwgwhwjnnedp, hGsp hGupwynpnepynib £ pGétienid wwwagw nhnwpynudbbpp nw-
uwlwpqgbi| pun hwiwwwwnwufuwb fudptph (ophGwy” 8qlwdwd Ywl ny 8qlwdwy, dhohlnid thnfuwpdtiph 5%
wndlnpnid Yud dhohGnd 2% Jwd 4% wndbgnpynid L wyb):

CART-h nwuwlwpqiw dbfuwbhquip punugwé t pbp hhuGwlwb nmwppbphg.

e nhunwpyndbbpp pwdwlnn Ywln(,

o pwdwbiwl wpnyniGwydbnnepjwb swithwbhy,

o wywagnt)lb Ywd ybpotwywb dwnh pGunpnipjwb swthwGhy:

ClnhwGnip wndwdp CART-h thpngny dwnh Juwnnigdwl gnpéplpwgl hpwlwlwOnid E hGnbyw) pwytpny.

o nhwnwpynudbbph plnhwnep fudph wnwelwjht pwdwOnd Gpyne we L dwfu GOpwhudpbph™ pwgwwpnn thn-
thnfuwywbh Ytpwptipyug Gpluyh (win/ng) wywnwutbuwb wywhwbenn npnawlyh wwng hwpgh hhowb Ypw,

e unwgywé thpwfiuiptipp, npnlg waqwbnid GG hwhgniygltip (node), Lu GGpwplyynid GG hGppwlywl puwdw 0w
dtGpp nhuvwpywsé wnwppbpwyny. wjuwbu Ywenigynid £ hGwpwdnp wibklwdbd dwnp, nph jnipwpwbsynip
Ybnpptuwlwl hwignyg (npb wylbu pwdwbiwh Gopwlw sk) pGnipwagpynid b wwpniGwynn nhnwnpyndbtph
GOpwfuiph pwgwpdwly hwiwubnnipjwip,

e LJuwnnigwé hGwpwynp wiklwdbd dwnhg, npp pbl (wjwanyb Yepwny dGhGwpwnud £ wnlw nhunwpynid-
GGpp, uwyuw)b pbpwlnid £ Gnp nhuwpynudbbph d2gphn nwuwlwpgiwb hwpgned, unwgynid b pwdwagni)G
ywd wpyniGwybun dwrep, npp pwjwpwpnud £ pGnpdwé swhwbhp (GepJuywgnigswlywb opplGwyp™ dow-
wuinliin 3-6-ned):

Nwuwlwpgiwb dwnrh Ywrnigdwl gnpéplpwgnid Ywplnp GowGwynigjnit nlGb0 hwiwwwnwufuwb hwG-
gniygbbphG (Yepotwywb L showayjwi) 2Gnphywé r}wubnnse: @GL dwrh jnipwpwbsynip hwGgniyg pGnipwgnyned
£ Gwl Ywfuw pnhwwn thnithnfuwwGh jnipwpwGsinip wpdbpht (nwuhb) yGpwptpnn nhnwpynidGbph pwbw-
ynd, uwlwylb nne hwbgniyghb 2Gnphyncd £ npwbghg dhwyb dGYHG (unynpwpwn V66 Y2hn nlGtignnhh) hwdwnpdtp
nwu: Iwbqntygtbphb nwubiph 20nphnidp Yupbnp Gwbwynepynib £ unwGned Swnbph JuGuwwnmbGunidwihG hwwn-
YwbhoGtph qGwhwwniwb L (wywaqnt)b swntiph pGunpnipjwb nGuwlyynibhg:

Sowwyunnlitin 3-6. Updnipuyhli 6Qlwdwibph nwuwlwnquwl dwnh ophluwly

Swlqgnyg 1

NYhwwnpynwibtip - 120
BqlwdwiwihG-12 -10%

MuwhnLunbbp/M2 <120%

Jwlqgni)g 2 Jwqni)g 3
1 0
Yhwnwnynwabp - 40 Nhuwpynudltp - 80
Bqlwdwdiwjhl - 10 -25% Bqlwdwiwihl -2 -2.5%

LGpwghl hwhy/30U > -7,5%

3wlqnyg 4 3wlqgnyg 5
0 Un N 1
Nhunwnynwobbp - 38 Nhuwpynudltp - 12
Bqlwdwiwihb -1 -2.6% BqlwdwiwihG-9 -75%

% ftgplupnl Swebpnid nwubph wahpwdbynnpiniln pwgquiliuynd £ L npwlq hinfuwphlnid GG huwlonygGhph Jpdwlwepulwl plne-
pugnhslbpp:
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Qswwwinybpnd 3wbqgnuglbin 3, 4 L 5-p ybpelhwywb hwbgnygltp G0, huy Iwbgnig 2-p° ng ytipphwywh
hwlgnyg: CGn npnud, Jnipwpwsynip hwbgnuygh yGpwapygbp £ hwiwwwwmwupuwb nwu™ 0-ng aqlwdwdwjha,
1-6q0wdwiw)ha:

Nwuwlwpgniilbph dwrh Yuwrnigtiwh dEpnnwpwbnepynlp
NwuwlwpgnidGbpph wrh Jurnignidp wwhwGonid t Gpbp hpdGwlwb nmwpptph nhinwnpynod: Qwbp GG.
o pwdwOdwb hhdpnid pOYywdsé hwpgbiph funidp,
e pwdwOiwb YuwbnGGbp L pwdwldwl wpryniGwybunnipjwb swthwGh GG,
o Jnipwpwlsynip hwGgneyghl hwiwwwwnwufuwb nuuh 20nphdwb YuGnGObp:

CART-nLd Yhpwnynid bt pwdwlowl hwpgbph nyne tnwippbipwy.

1. wpryn’p X< @, npnbin X-0 wapGnhwwn thnhnfuwwG t, huy =G X-h pwpph nplt wpdtip. on.” wpnyn’p
Glwinuinp < 20008,
2. wpryn’p Z=b, npintin Z-p npwlwlywb thnhnfuwywa &, huy 60 Z-h plnniGwé plnhwwn wdpnny

wndbplbphg nplt dGYp. op.” wpnyn’p vhbnp=1.

UhOsb pwdwlowl GwlnGl6np L pwdwldwl wpniniGwyGinmpywl sunhwihyG6ph Gapjwjwgniip wlnpunwn-
Qwlp wllwwnwnnipywl pnillghuyhl (impurity function) L wllwwnwnnipywl qGuwhwwnwlwlhl, nnpnGp twlwb
nbpwlywwnwnpnipintd nlOb0 pwdwldiwb YwOnGObph L wpnynibwybunnipjwb swhwbh0bph dLwybpwowl hwp-
gnu:;

Nhgnip, /=7, 2, ......, A npuwywywb thnthnfuwywbh hGwpwynp nuutiph hwdwpGtpG GG, wn nGwentd Py / ¢
hpGbhg GGpYwjwglnid b #pn hwGgnygnd Ywiujw) thnhnfuwlywGh nuwuwihG hwjwGwlwOnipyniGbbph pwp-
funidp, wjbwtGu np’

P(1]8 +P(2] 1) *.....+P(k | 1) =1

Wuwhuny, waywwnwpnipjwl 11)m|.'1l49hu1[]57 uwhdwbynid £ npwtu yGpnGzjw; nwuwiht hwjwlwywbnipyni-
GGph $nLlGyghw’

iW=0[P(1]8), P2/, ......, PG 8]

CGn npnud, wGywwwpnipjwl qGwhwwnwlwbh uwhdwGnwip hhoGynd £ Goqwd dnlyghwih pwydwlwGhG
aynLl nbuptiph pGunpnipywb Yypw:

Pwdwldwl yulnGobm. CART-nLd Yhpwnynid G0 pwqiwphy pwdwbdw0 YwhnGGtip, npnGghg wobklwwnwnwo-
Jwébbpp Gpbpl 667 RhGhp swthwOhy, Gpuwwndwb swhwbhy L gdwihb Yuwh swthwbhy: Pugh npwlghg, hGnw-
gnunnnlObpp Ywpnn G0 uwhdwt)] pptGg Gwwnwybbpht wrwybp hwdwhnibs ubthwywb pwdwGiwb YulnGGbp:

Pwlh np wiblwwnwpwdédwép Ah0hh swthwbhyb £, npp dGOp oquwagnpétint Glp, wnwyb] dwlpwdwul
plGGwnytlp ybpohbhu tnepynclp: pGhp wlywwnwnpnipjwb swhwbhyp uwhdwbGynod £ hbnlyw) inbupnd. i#)=7-S,

k
npwnbn S=Z P2(j|t): SYw wihwwnwpnipywl $nilyghwl hp wpwytiwagnt)G wndtipl plnniGnid £, Gpp pninp
j=l
nwubiph hwywbwywbnipjntGGGpp hwbgnygnd hwjwuwn 66" A7 /) =P2 [ ) =...... =Ptk / ¢, huy pp GJw-
quaqgntjthG (=0) hwulnud E, Gpp hwbgnigh pnpnp nhnnwpynudGbpp wwwnywbned G6 0hw)b o6y nwuh:

Pwdwldwl wpyniGuiiinnipiwl sunphwlpy. thgnip, sq £ hwlgnygh pwdwlnudl £ Gpyne Ghpwhwbagniyg-
GGpph: Wn nGwpenud “s” pwdwldwl wpnniGwybinnepyniGp uwhdwbynid £ npwbiu waywwmwpnepjwb qGwhwwnw-
Ywlbh ypdwnnid.

AI(s,O)=i(t)-P.fi(t)]- Prli(tz)]

nuntin ' s -n npnpwlh pwdwlnidl b, Prp b Pr -p t hwlagniygh npunwnlyntdGnh wyl hwdwdwulnipiniGa6GnG GG, nnnlp pwdwl-
dwl wpyniGpnid Qlnid G0 hwiwwwinwufuwGwpwn dwiu b we Gopwhwlgnyglln (child node), it )-n L i(tr) -n
hwdwwwnwufuwlupwn dwfu b we Gapwhwlgnygbtinh whluwwnwpnipywl qluwhuwnwlwlGbnl 64.

Twulinh pGnphdwl fuwlnG. UhGsl pnih YwOnGGEph dLwyGpwnidp, wlnpunwrbwlp d66 Gwlwynipynih
ntGtignn Owfulwlwl hwywlwywbnipniGGbph (CwpubGwywGGbph (priors)) qunwthwphlG: CART-nud wnyw GG

7 UGlunnwpnipiuwG Sncllghuwl, pun Enyppul, Ynsywd F plnipuwgptynt hulignyglbnh hudwutnnwpywl dwiwpnuwlp. wyu nbuwGlyniGhg wyl
plnlu Guntbyh E npunwnlly npwbu hwlgnygnid nhunwnynidGbnh gndwdp (nhuwbnupuw):
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GpGp whwh Owfubwywbbtp” nyuwibbph Gwubwywbbtp, hwjwuwn GwhubwywbGatp b fuwep GwuGwywGGGn:
Upwlp Ywd qGwhwwnynid GG wnngywGbph hpdw ypw, Yw'd GEpdniéyned GO hnmwgnunnnh Ynndhg:

Nhgnip, N —n pGunpwlph nhnwpyniiGbph pwlwyh &, A -0 nhnwnpyniiGtiph 0t j nwuhlb wwwnlywbnn ww-

wnwhwnpbtiph pwbwya t, 70 j nwuhlb ywwnlwbnn nhiwnpyniibtiph GufuGuwywaa t:

o Sy bbinh GufulGuwlwln Gapwnpnid £, np Juiuw thnthnfuwlwbh nwuwjhb pw2fujwénipinilp qfuwynp hw-
duwygnipjwh dbp GnuyGa t, hGs pbGuinpwlpncd” m= N/N

o  Jwywuwn Gwfubwlhwln Ghpwnpnud £, np Juhuyw| hnthnfuwywGh pninp nwubiph hwbnbu quint hwjwbwyw-
GnipyntGGEpp hwwuwn GG. ophOwy, Geb Ywiuyw] thnihnfuwlwlG pGupwlpnid pGnipwgnynud £ Gpyne nw-
uny, www jnipwpwbsniph hwjwOwlwbnipyniGp hwjwuwp k£ 1/2-h:

o fuwnp GufuGwlwlp Jbpp GoJwé Gpynt GuiuGwlwbGEph dhohGG E hwGgnygh jnipwpwlbsjnip nwuh hwdwp:

Ujdd winpwnwnbwlp nwubiph 20nphdw YuGnGGGphG: Qwubip 2Gnphdnd GG pninp hwGgnugGephG, wyn
pyntd’ ytipelwywh, dhowGyjwy L GnyGhuy uygpbwlywb Yuld wpiwnwlwb hwGgnighb (root node): GGnphdwl
YwbnGGGpp Gpyneub &G, npnGghg Jntpwpwbgnipp hhuOdwé b phpnwuwywnpgiwb dwiuptinhg (misclassification
cost) dtyh Yypw:

o Pwqiwquwlnipjwl Jwang. t Jipplwlywl hwlgnighG 2Gnphtp wyl nwup, nph Ag / {) wokGwakéh b, wyuhGpa,
Gpb ybpeOwlywh hwGgnignid nhnwpynedbbph 066 dwup ywwnlwbnid £ nplk nwuh, wyw ndjw) hwGqgnygh
dGpwapynid £ wyn nwup: Wu Yubnbp thwuwnnpbb Gapwnpned £ hwjwuwn pbipnuwuwyuwpgiwb dwiuptip jnupw-
pwlsynip nuuh hwidwn:

o fybppbwlwb hwbgniyghG 20nphGp wylG nwup, nph hwiwp vwwudnn pbpnwuwlwnpgdwl dwfupn Gywqu-
gny GG & Uju JulnlOp hwadp b wrbnid vfuwp nwuwwpgdwb poncpnibp L 2hGhp ubnlnd GGpdniénud £
owiupbiph nmwwnwlnnwywlnipjwl wwjdwp:

OpphGwy” wpdnipwjhl dqlwdwibphb yGpwpbpnn hwpgh pGawplyiwb dwiwbwy hwdbdwnwpwp nupe hho-
Gwfulnhp £ hwgnughG ufuw] nwu 2Gnphbne thwuwnp, wjuphlpl, Gpp dqGwdwdwihl hpwyhdwyhG 2Gnphynid k
fuwnuwn 2powl nwup Yuwd hwlwewyp: IGnbwpwp, unyb fulnph neontdd hpwhwbwgyned E Ywnenigbing pbpnw-
uwlwpgniilbph dwiuutph dwwnphg, nph mwpnptnpb G6° ¢ /). w)b hptGhg GepYuwywglnid £ i nuuh thnfuwpta j
nwu 20GnphGnt dwfupp.

c(i]j)21,bph &\ c(i/j)=0, tipt i

Swyyh wrlbn GwhubGwywbGtpp L ppnuwuwlwpqiwb dwhuptbpp unnwbnud Glp YGpobwywb hwhGgnighl
npnawyh nwu 2GnphGint Swfupn.

k
=) |1 eiri. #
i=1
Atwnbwpwn, tpb GOpwnptlp, np A@)<maxfr®), j=2, 3, ..., kK, www pun 2-nn JubnGh® nuw) Ytipphwywh
hwlagnighG Y2Gnphyh Ywu 1: Gpb pninp ¢ / /) -Gpp hwjwuwn GG, www gnpénd £ nuup 2Gnphdwl wnwehl
YuOnGp (pwqiwqunepjw YunGp), L hwOgnygp nwuwlwpaynid b wyl nwuntd, npp GwfulwywGo wokbwdaksh
t: Wuwhuny, hwbGgniyghl nwubph 2GnphdwG YwOnGp Ywpnn £ ncGGGw) wju nGupp.

t hwligniyghl pGnphynid Finwu, Gplb®

C(Dz@ON, () N, :
T > —— pnnp J-Gph hudwip,
Ci| )z(j)N;#) N,

npuntin’ N ; (l‘ ) -0 T nuupl wunlwlnn npounwnlnidGbnh phda £t hwbgnygnid, Nl -0 | nwupl wuwinlwlng nhunwnpynedGanh
PhYa £ gfuwdnn hwdwlgnipyniGned:

Owuwnnpbb wju uwhdwbnidp hwadh £ welnud wwywaqw nhinwpynidlbiph nwuwywpgqiwb htn Juwywd npn-
2nuiltiph 6whuptpp™ hhdpnud niGGOwiny wpnbG huy nuuwywpgwé dwnp L wnwppbp nuubph hwinbu qunt
Owhubwywb hwywlwywbnipyniGGtpp:

3hdayLny nwuwlwnpgiwh ybpp Gpwé hhiGwywh nnwpptbph ypw’ nwuwlwpqiwb dweh Yurnigniil pnlpw-
Gnud t dh 2wpp thnepny® Gwywwnwy nbGwiny 066 mwpwubnnipjwip pGnipwanynn wnpdwwnwlwb hwbgnighg
nwnwlowwnb] wnwyb| hwdwutn hwGqnygbbp: Uyubind wpdwwnwywb hwbgnighg éwrh Yurnigdwb qnpépl-
pwgp Gpwnnid L.

1. Pninp thnthnfuwlwGGGph pninp hGwpwynp wpdtpGtph hhdwG ypw indyuibGtph hwiwygnipynibp pwdwGynid

t Gpywyp GOpwhudptph. hwpgh npwywl ywwnwubuwGh nbwpnid nhinwpynidlb wbglnid b wy GGpwhwbgnyg,

hwlywnwy nbwpnid™ dwfu:
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2. CART-p wjlnithtwnl Yppwrbing hp pwdwGiwl wpnynibwybnnipjwb swhwGhyp pGupnud £ wyl thnthnfuw-

wbp L npw 260wjhG wpdtipp, npG pGnniGnid £ ndwp swihwbhh wiblwibé wndtpp, wjuhlel’ wpwybw-

gnt)bu Ypdwwnnid £ wGywwmwpnipjwb qGwhwwnwywp:

CART-p ytipp G2wé YwhnGGtph hwdwdéw)b nwubip £ 2Gnphnd dLwdnpywé Gnp hwbgnigGbphG:

4. Rwlh np wyu 0EpnnhG GEphwwnndy £ hGnwnwné (recursive) wignphpip, Ytipp G2qwé 3 pwytpp Yhpwnynid GG
Jntpwpwbsnep ng yGpotwywb hwbgniygh GUuwndwdp:

5. PwdwOowb gnpéplpwgp 2wnpniGwyynid £ wylpwl dwiwbwy, pwbh ntin sh juwenigytip wikbwdbs hGwpwynp
6wnp: dbpohOhu ybipgbwlwb hwbqneyglbnb wjbu pwdwliwb Ghpwlw s60, pwbh np Yw'd npwbgnid dhw)b
0tY nhurnwnyned £, uwd npwbp nlbbb pwgwpdwy hwdwutinnipyni:

w

COGnwpdwy Sdwnbpp, npnGp Ynsynid GG pwpn dwnbp (pwpnnipynibp swithdned £ JGpelGwywb hwbgniyglbinh
pwlwyny), Ywpnn GO nlGGOw| Gpyne winhwh fuGnhpGtp. 1. 2wwn hwbgniglbp nlGbgnn éwep hwulywlwip L pw-
gwuwnpbiip nddwp t, 2. pblk 066 dwntpp undnpwpwn wgph Ga pGYGNLY pwgwpdwy G2qnunnepjwdp pGunpwlpp pw-
gwuwnbhu, uwyw)b pbpwbnid GG Gnp pGupwGpGtph L Gnp nhunwpynedGEpph nwuwlwpgiwb gnpénid: dbpghGu
wwjdwbwynpywé £ wyb hwbqwiwbpny, np 466 dwnp wipnnowwbiu hwiwwwwnwufuwbbgwdé £ niuntdGwuhp-
ynn nuwb6phG, wyn pyntd pwgwwnpned £ pb” hhdGwpwpbbph, pb” mwpptip wndniyGbph wanbignep)nilp: RwGh
np wnintybGpp vwpptpynud GG pGnypnd, whwp £ nwpwbpwnt) L sGqnpwglb] wnh™ wndnyltipp pwgwwnnpnn
hwwndwdéhtpp, npwbugh unwgywd wpnntbwybn swep Yupnnwlw 62qphin YubfuwwnbGunidGbp Yuwmwnb: Upu
funhpp (nLéynud £ CART-h «Ownft hwwnntd wd quincd» (Tree Pruning) wignphpiny: Swnh quintdp uluyned k
GtppLh hwwnywéhg” wunhdwlwpwn hwunbing Yybpeltwywb hwbgnygbbpp, ywjdwOny, np Ywlhuwwnbudnn Gnp
pGpnwuwlwpgiwl dwiuup gwén |hGh dweh pwpnnipjwl thnthnfuntpynibhg: IGnbkwpwp wnwewlned £ wyplun-
pwlp dwnh pwpnnipjwl L Gqpuninipjwb Uhol: Uju Ywwp Ywpbh £ wpmnmwhwynb) Swiuu-pwpnnipinit hwjw-
uwpdwb shongny.

Ouwfuu-pwpnnipinil = dbpwihnfuwphGowl pbpnwuwlwnuwl dwfuu + B * LGnobwlwl hwlgnyglbnh phy

dbpwihnfuwphlowl pipnwuwluwpgiwl éwiuup qOwhwwnyntd b dhwjl niuntdGwuppynn hwdwygnipjw
hhowG ypw, wyn ywwdweny wjl hwdwfu wGjwbned GG GepphG (internal) pbpnuwuwywpqiw dwfuu. Ytipghbhu
wndtipl wunhdwlwpwp Gwgned £ dwnh dGéwgiwlp gniqwhtn, pwbh np wybh 066 6wntplt wybih (wy GG
hwiwwwwnwufuwbnid neuntdGwuphpynn ndyuGephG, hGnbwpwp hGwpwynp wdklwdbs dwnh pbpnwuwlwng-
dwG Swluup dquntd t gpnjh: @wuwnnpkb, Ytpehlu Gowa k ntgptuhwh npnawlhwgiwd R® qnpswlght, npp Yuw-
ntih £ wOplnhwwn dtSwgbt” Gapwetiny Gnpwnp pwgwwnnnn thnthnfuwywGOtin: Uwlw)G, hGswbu wpnbb Gogb,
Ep, Swnh dGéwgniip hwGqbglnid b pwpnnipjwl dwiupbnh wybiwgiwl Jtpplhwlwh hwhgnygltph pyh dbéwg-
Uwl inbupny:

Fwpnnipjwlb B wwpwibwnph qGwhwwniwl hwdwp CART-nud Yw Gepnpdwé wignphpd, nph hhdGwywb
hdwuwnb wyb £, np hwjwuwpwyrnipntd hwuwnmwnyh Gpyne hwplwb gunnwé Swnbph dwjuu-pwnnnipynib qnp-
6wyhgltiph dhol’ unwlbwiny B-p uwhdwlwihl wpdbipp: Qwlnpwnuwrbwin pwpnnipjwl wwpwdabunph hwp-
Junpyiwb pwpn wignphpohb GoEGp dhwyl, np npw wpdtipl wunmhtwlwpwp wénid £ weh pwpnnipjwb GYwg-
Uwlp gniquhbn:

UdkOwoks dwnh quindl wnwowglnid E thnfubbpnpwé Ghpwdwnbph pwqinipjnil, npnGghg k| pGunpynd t
wpmyntbwybwn dwnp, hGsp pGnipwgpyned £ iwdwagneyb YubGuwnmbGunidwyhb hwnbwbhG6nny:

Ujuintin hwpg t wnwewGnuy, pb hGswbiu G0 qGwhwwinynid dwebinh jwifuunnbunidughl nuGwlmpinGGhpp. Ujn
Gwwuwnwynyd whnpwnwrbwlp CART-nLd dwnbph YwbfuwwnbuntdwihG hwnlwbhG6pp pnipwapnn’ K~wlquidjw
fuwswdl: uinnigntdlibph (K-fold cross-validation) dbpnnhG: Uju dGpnnh tnipjntGO wyl £, np YuGuwwnbunidwihb
hwwnlwbh06ph unnigdwl hwdwp nhnwpyndbGBpbG pGnpdned G0 hGhg wnlw hwdwygnipynibhg, wy ns phb
uywuynn wpdtipltiphg: Ujuwbu, tipt uwhiwGGGp.

o C(X)— nhunwnyncibtipp pGnipwqgnnn thnthnfuwuwGGbph X ytGyunnph wnwjhl nwuwlwnghs,

o  R[C(X)]— nwuwlwpgsh ptipnwuwlwpqiwb wunhdwd,

e L -nhnwpyniiGbph pGunpwbp Ywd hwdwygnig)nil, nph hhdwG ypw wbwinp £ Yurnigyh dwnp,

www K-wlquwijw fuwswdl unnigniibtiph gnpéplpwgp Ywnpbh £ Gepyuwywglbp hGunlyw) hwonpnwywb puwy) b-
nny.

1. L hwdwygnipynilGp pwdwbynid £ K pwlwynipjwdp hwjwuwp nhnwpynidbbp ywpnibwynn Ghpwiudptiph™ L,

Lg, ......... LK
2. Ywnnigynid £ nwuwlwpghs™ C(X), (K-1) hwwn Ghpwiudptphg® sGGpwntiny, wublp, K-pn Ghpwfuntdpp® Lk
3. C(X) nwuwlwnghsp wwhwwGyned k:

4. Mwhwywldwéd CX) nwuwlwpghsp Yhpwneynid £ wnwbdlGwgywé Ly uinnignn GOopwhudph GYwwndwdp, L npnp-
ynid £ phippuuwlwpqiwt R/C5(X)7 anpswilhgp npwbu utuw) nwuwlupgwé nhinwpynidbbph hwiwdwu-

GnipyncG:
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5. UpyGynid GG 2, 3, 4 pwytpp’ oguwgnnpétiny pninp GOopwhudptpp” pwgh Lis npl wyn dwiwlbwy nurbnud E
npwbiu unnignn GOopwfunidp: Wu qnpéplpwgp 2wpniGwyynid £ wjlpwl dwiwbwy, pwbh nbr jnipwpwbsinep
Ghpwfuntdp qnlb dGY whqwd sh nhunnwpydtp npwtu unnignn L Ywnnignn Gopwfuncip:

6. UpryniGpniy, unwgywé phpnuuwlwneiwh R/C X)) RIC (X)) RIC(X)], ..., RIC'(X)] anpéwlhgltinhg hw-
qunyynid £ ppwywb R/CX)/H qlwhwwnwlwbp npwtiu wywnpg dhoha.

RE[COI= 1KY RIC(X)]
5!

Uptilp, np K-h plunpnepynilp Yuwnwnpnid £ hGunwgnunnnp, uwywyl pnncGdwé L inwpwéywé £t K=10 wpdtipp
10-wlqwijw fuwswél unnignLdn:

Wuwhuny, K-wlgwijw fuwswdl unnigndbtiph dGpnnp Yhpwneynid £ wmwpptip swebph Ywd wmwppbip swihh
6wnbph npwywywb hwwnywbhy0bpp qGwhwwbint L hwibdwwmbne Guwunwyny: UpnyniGpnid™ Swrh quniwd
qnpéplpwigh ytipohh thnepntd npwtiu jwdwagneylG dwn pGunpdned £ wylb wep, nph fuwswdédl unnigiwb pbipnuuw-
Ywpgiwl wpdtipp qunbGynid £ pipnwuwlywpqiwb Gwquagnb wnpdtphg 06y unwlnwnpn 26ndwb 2powbwlyab-
npnd, L wyn pGnipwgnny dwrebtiph dGe nibh Guwquaneyb 4bpebwywb hwGgnuyglbip: UG unwbnwpun 2tndwb Yw-
GnGp pbl path £ L Ywpnn £ thinfudbp hGiwgnunnnh Ynnohg, uwlw)t pwjwywOhb mwpwéywé t:

K-wlqwijw fuwswdl unnignidlbph dtpnnp thwuwnnptb hGwpwynpnepyntl £ vwhu Gub ywpgbine juenig-
Jwé Jbpplwlywl dwreh™ plGunpwlphg nnipu (out-of-sample) JwGfuwwmbuntdwihl hwunlwbhGbpp” K-wlqwdjw
unnignibbph wpnyniGpltph dhohGwgiwb hhdwb Yypw:

Lwbh np dU3-h Jwnnigdwl gnpéplpwgnid CART dbipnnupwlnipjwl yhpwnenignilp nmwpwdywé sk, Lowyn
plwgwywnntd unt)b wpfuwwnwbpp ptipbu wnwohbbbphg E, htnbwpwp Gwywwnwlwhwpdwp top hwdwpnud Gop-
Yuwjwglb| Gwl ytpehGhu hhdGwywl wrwybinip)niGGtnb no pbipnipynGGtpp” hwdbGdwwmwd djntu Yhpwnwlywb
Unwnbtignuiltiph htwn.

UnwibmpinGGGAp

1. Onthnfuwlwbbbph Yuaoh L npwbg pwpfudwb Jbpwpbpjw) Gwpuwywb GapwnpnipyniGGbp 560G pGnnG-
ynu:

2. CART-p ng ywpwibwnpwjhb dtpnn t L sh Ghpwnpnid pnLbyghnluw) inbiupbiph hwwnniywgned:

3. Fwgwuwpnn thnthnfuwywGbbpp Ywpnn G0 |GG pwlwlwywb L npuwywywb hnthnfuwlwbGGpp fuwerGnepn:

4. Npwbu pwdwlnn thnthnfuwlwGGbp Ywpnn G0 Yyhpwredt] Gwb pwgwnpnn qnpénGGGph qéwjhG hwdwygnt-
pyntGbtpp (Yndphlwghwatpp):

5. UhlGnyb thnthnfuwywlp Ywpnn £ oquwgnpéytip oh pwlh wlquwd™ dweh tnwpptip hwindwdébbpnid b nwp-
ptip 260wihl wndbpltpny:

6. Lbpnpwdé wignphpil oqlnid k£ nuétint pwgwlwyinn nhunwpynudbbph fulnhpp: Pwgwunpnn thnthnfuw-
Jwah nyjw) pwgwlwinn Yhnbph nhpptipnud ogunwagnpéyned G0 wjuwbiu Ynsgwéd «thnfuwphbnn thnthnfuw-
ywhbtph» hwdwwwwnwufuwb YGwntpp, wibwbu np pwdwbdwb wpnynibpnid unwgynn Ghpwhwbagniyg-
GGipp hwdwGdwh |hGEG hpwywb thnthnfuwywOh Gopwnpjw] pwdwGiwb wpnyncGpGGphG:

7. CART-h ypw wgntignipjnibltip s60G pnnbnid thnthnfuwwGGtph swihwqubg 2tinwdé wpdtplbpp (outliers),
YnihGGwnpnepynilp, hGnGpnuytnwuwmphynepyniGp: UYGha, thnhnfuwywGGGph YynhGGwpnipinilp oquw-
gnpéynid £ «thnfuwphbnn thnthnfuwywGGtph» uenigdwl dwdwlwy: Pwgh npwlhg, pwgwwnpnn thnthn-
fuwywbbtph swihwqulg 26ndwdé wpdtpltpp unynpwpwn s66 dwulwygnid pwdwbGiwb qnpéplpwghd,
huy Ywfuyw| thnthnfuwywbh 2tindwdé wpdbpltpp wnwGdGwbnid G0 hwbgnygltpnd L s6G wgnnd dwnh
npwyh Ypw:

8. CART-p hGwpwynpnipjntd niGh wpdwGwagptint L pwgwhwjyntint Gub thnthnfuwywGbbph thnfuwgnb-
gnipjntGbtpp:

. W0 Ywpnn £ pwgwhwjwinb] L pwgwunptp thnthnfuwywbGGph dhole ng qéwyhb L pwpn uwtipp:

10. CART-h Jpw sh0 wagnnid thnihnfuwuwGtph dLwihnfunigyncGGbpnp, opplwy, wubklp (nqupphplwlwh wnbu-
ph Ywd wy:

11, Swiwwwwnwufuwb nbunipntbGbph pwgwlwjnipjwl wwpwagwyned, npp npnwyh wwwnybpwgnid Ywpnn
En vw wgnnn qnpénGGtph JGpwptpjwp, CART-p (wjwagntjG hGupwynpnep)ntlh £ nnwhu puwgwhwjntipne
Gowh gnpénGGGpp L pwgwuwnpbint npwGg wqnbgnipjwl nunnnipyntGGGpp: Wu hdwuwnng wylG Ywpnn
ogquwlwn 1hGb nwuwlywb ywpwdbnpwihG dtpgnednepyntblbph 2ppwlwybbpned dnnbGeph Yurnigdw
dwdwOwl:

12.  Wu dGpnnp unynpwpwn wpfuwwmnid £ d6é pyny thnthnfuwlwGGEph L wpptiph hGw, L npLt fulnhp sh wnw-
powlnLd pwqiwswihnipjwl nGuwbynibhg:

13.  Uunwgywdéd swnwlowh Yunnygltipp pwdwlwlh hbow E pwgwwnnpb) L hwuywGw:
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BPEpmpnLGGENN

1. 3nipwpwlsjnip pwjntd dhwjl 06y pwgwwnpnn thnthnfuwlwl L Gpw 0hwylb okY wpdtp £ ogunwgnpéyniy,
hGunLlwpwn Gpb EynGndGinphywlwb dnnbGGph hhdGwlwh GapwnpnipntGGGpp pwdwpwpynid GG, npwbp
Ywpnnn G0 wybh wpnniGwybin (hGG(:

2. Uja ywrnigdwé sk hwjwbwlwbuwihb dnnbh uygpnilpnd, hGnbwpwnp Ywbfuwwntuynn thnthnfuwywGGGph
Juuwhbhnipjwb dwlwpnwyh dwupb GgpulywgnipniGGbp wGbip nddwn k:

3. Qswjh0 Ywuwtiph pwgwwnpnipjwl dwiwbwy CART-h Yhpwenipjnilp whbwwwmwlwhwpdwp £, pwbh np
wjb dhlhneyG thnthnfuwwbh mwpptp YnGpng hweonpnwpwn Yhpwywbwgbh pwdwlnidGbp:

4. Ownh dwjpwdwuwjhl gnintpnd Gywwnwywiht nwuh nhnwpynudGbpp (6qlwdwdwjhb YGwntpp) Yupnn
GG hOG| phs pwlwynipjwip™ hwdwfiu hwhqbgltiny ns Ghown bqnwhwﬁqnuﬁ[jbnhss:

Nwuwlywnpqiwh L rtigpbuhnb dwnbtph YhpwenipinilGp wpdnipwjhb 8qlwdwibph
Ywlfuwwnbudwl Guywwnwyny

Undnipwjhl dqlwdwitinh Ywbfuwwbuniip Gopwnpnid £ Gpywyh Giend Jufuw thnthnfuwlwbh pwgwwnpne-
pJnLlG tnwpwplnip gnpénGGtph dhongny, npnGp Ywpnn GG |hGG hGswbu dwypnunbGunbuwywh hhdGwpwnGbn,
wjbwtu £ hGuinhnnighnGwy pGnyph hGnbpubtp: Pwugh npwbhg, 4U3-h Juwrnigdwbp pGnpng t thnthnfuwluwGGG-
nh 2G0wjhG wanbtignip)niGhtiph (threshold effects) L ny qéwyhG Juwbiph wrbwjnipjnilp: Uppwnwlwb 9jnLu hw-
Jwlwpqbpnid dqlwdwitph hwwbwwbnepintlp qgGwhwwnynid £ wywpdwlwlwbnpbl® «w)j] hwdwuwp wywjdwi-
GGpnud» GOpwnpnipjwip: Uwyw)l wpdnipwyhl dqGwdwibph thnpédp (Qwulbwynpwwbiuv' Uuhwlwb dqhwdwdp)
Jywynid £, np npwlp Ywpnn GG dwaqb) GniyGhuy w)b nbwpncd, Gpp YupbnpwaneyG dwypnnbGunbuwlwb hhabw-
pwnbtpp gunbynid GG pOnnilGbh uwhdwGGGpnid, pwyg hwdwnpdbind wy; gqnpénGGGph htin (hwnywwbu Yuw-
nnigywdépwhG-hGuinhwnnighnlwy), hwlqbglnud GO wbhgwlywih Gph: Updnipwjhl dqlwdwitpp pwgwnwuwtiu
plnhwuwn (nhuyptiin) plnyph hpwnwnpénipjntGObp G0, hGnbwpwp npwlg pwgwwnpnipinibp EynGnibinphlywyw
wlpOnhwwn Yuwtiph dhongny Ywpnn £ hwbqbglb) ufuw wpnyniGph:

Updnipwjihb dqlwdwitphl L 4U3-hG pGnpny G2jw| hwinlywbhyp pwdwpwnpnn dnnbGGpph Yuwrnigdwb hhdOw-
fulnhpGGpp hwdwywpquwjhb YGpwnd Ywpbih £ neétbp CART dnnbGGph Ywrniglwdp, npp hwpdtpnptl hwiw-
wwwnwufuwOnid £ GEpyuwywgqwé swhwOhGhphG: Updnipwihl 8qlwdwdtph Ywlfuwwnbudwb weniin CART
utipnnwpwlnep)nilGp hGwpwynpnipynil £ nnwihu.

o Juwlfuwwbubint dqlwdwditph hwjwlwlywbnipjntGp® hpdGyGin wnwowbghy thnthnfuwywbGtph wnwpw-
plnip (wyn pynid” hwdwfu inGuwywbnptb shhiGwynpdnn) hwdwygnepjntGlGbph ypw.

e npnztiint wnwhéhb dqlwdwdtiph plnypp L GGphwwnndy LqLuLndLun[]bnnsg.

o wuwpqbnt gwhwwnywé dnnbh” plnpwlphg nnipu (out-of-sample) YwlfuwwnbunidwihG hwwinlywbhGGpp, L
wybhG Yhpwrbint ytipphGhu wpnyniGpltpp wadhpwlwb dnnbh uwrnigdwb gnpéplpwgnty.

e pwgwhwjwnbnt pwgwwnpnn wnwowbghly thnthnfuwlwbGGph Yuwplnpnepynilp b npwGg GGpnpdwb swthp dnnb-

(ntd, hGswtiu Gl npwbg hwdwwntn wqnbgnip)ntGGGph pGneypp.

e qlwhwuwbnL gnpénbltph wnwowbghynipjnlnp.

e |nuétint thnthnfuwywGGtph wanbgnipjwl ninnnigjntGGtph ny Shwulwlwlnpjwb (ophlwly wpnynp Gwypeh
hwdwztuwnphwjhb qlGtnph™ npnawyh dwywpnwyhg pwndn, pb gwdén qltinh G0 fulnpwhwnniyg) fulinhpp.

o wuwpqbtiglbint 8qGwdwibphl wrbGsynn npnzniibbiph Yuwywgdwb qnpéplpwign, pwbh np nhunwpyynn pwgiw-
phy thnthnfuwywGGEphg YyGipetwlwb dnnGinid GGpwnynid GG dh pwOh wdthwlwplnpGGpp.

o uwwlwnt waplnhwuwn thnthnfuwywbGtph®™ pGnhwwn nbGuph pbptGne hwdwp whpwdtin 2pedwh Yhnbpp (uw

Yphpwrytb t Ugnwbwbwjhl dninbigdwl dnnbincd Iwiwygywé hGnbipuh hhiw ypw dqlwdwibiph ywjowlw-

Ywb hwywlwywbnepjntGGbph qGwhwwnmdiwl dwdwbwl):

Swjwuwnwbh hwdwp YU3-h Yuwrenigiwb 2powlbwlybbpnid pbhwnpydtp GG dh 2wpp wwppbpwybtp, npnbp Yuw-
pGih £ pwdwlb Gpyne funynp ninnnipniGbtph™ wwlGbiwhG dnnb06p L 3wjywunwbh ndwbbpnd Yurenigwéd
unnbi Gtp:

Swpy £ GG, np CART dnnbGwdnpiwb pninp wfuwwnwbpbbnb hpwywbwgyt) G0 UG dnpn Uhuptidu (Salford
Systems) Ywgiwybpwnipjwb Ynnihg dawywé CART 6.0 Pro Spwapwyhb thwpbph Yhpwrdwdp: Iwlnhuwbw-
(ny wpfuwphnid Shwy hwiwywpgp, npp wrnigdwé b unyl dbpnnupwbnegjwb htnhOwyGtp Pptjowbh, Sphn-

% Utn Ynnihg Yppweng Spwepuypl tuwptph spowbuliGEpnid wyu fulinppn hGwpuinp F nidty” wwpqlynyg pudwldwl ipuwlw huwlgntg-
Gbnh Gdwquagnyl dGonipjwl jwywany b tnwnppbnwln:
%% Kaminsky (2003).
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dwah, OtGh L UpnniGh Ynnihg unbnéywé CART-h GwhulGwlywh Ynnh hhdwb Ypw, hGwpwynpnipjnil £ wnnwihu
hpwgbtnt hGswGu pnilb dGpnnhlb wrbsynn hhdGwiubGnhpGGpp, wjtwtu £ nw ywgdwytpwnepjwb ne hbGnhGwy-
Gtph hwowgnpswygnipjwl wpnynilpnid uinbinéywé pwgdwphy [pwgnighs L hhdGwpwp hwybnwdGbpp:

Mwabuyhl nwnppbpwly: 2upgwgnn GpypGbph nhunwpydnn wwobinud plngnydtp 66 UpLbywh L WkGunpn-
Gwlwl 6ypnwywih n UM3 21 GpypGap: MwbGiwihb dnnbntd gnigwbhGbph wwppGpuywbnep)nilp Grwdujw-
YuwyhO £ wwydwOwynpdwd npwbg ybpwpbpjw; wiuwywb indyuibtph unnipjwdp: bGswbu L UgnubywbwihG dn-
intgiwl nbwpnid dqlwdwdwjhlG hnphgnlp uwhdwOdt) £ 12 wdhu, Ywd 4 Grwiujwy: CART dGpnnwpwlnt-
pjwip AhdGwlwl dnnbih Yunnigndb pGpwghb) £ Gpyne thniynd. Gwpu nhnwpyytb) £ Gwubwlywb éweh wmwppb-
pwyn, wjlnthGnb hpwlwbwgbbing dh 2wpp qqujnibnipjwb L YuyniGnipjwl ybippniénipyntGlbpn® Ywenigyb k
JGpolwlwh dwrp, npp hwlnhuwOnud £ qupqugnn Gypnyuwwb Gpypatph L Swjwuwnwbh wpdnipwyhl 8qbw-
dwibipp Juluwwnbudwb hhdGwhwb wqnubywlwihG hwdwhwnqneoz

Lwnnigwé Gwubwlywh éumnm, npp 1 U.G. YwlnGh GGppn pGnipwagnyned Ep 8 YtipelGwlwb hwbgniyglbtpng L
wsph tp pOyGnid pwdwlywoht (wy Ywbuwmnbuntdwihb hwnywGhGenpnd, Gapwpyyt) b qquynilnipjwb L Yuyne-
Gnipjwb pGunwynpdwl, nph wpnynibpGtpp Yhpweyt) G0 yGpetwlwb dnnbih Yuwrnigiwb dwiwbwy:

dtpplGwlywl wpmynibwybun dwnp pGnipwgnynid bt 37 Jbpplwywb hwbgnugbtipny, hGswtiu Gwl pwdwlywbhb
pwnép Yubfuwwnmbundwihl hwwnlwbhG6pny. plGunpwlphg nnipu Yubhuwnbund £ wpdnipwihb aqlwdwibph
unwn 83%-p (Wwlpwdwul ybpntdywé wprynibplbpp wbu Fwytydwd 8-U): Ulnpwnwnbwiny jwywant)b thnthn-
fuwyubGEphG” wtwp k£ G26], np wjunbn pwgwhwjn wrwowwnmwnph nhppntd hwinbu £ quihu Gwyph hwiwfuwp-
hwjhG qGbGph gnLgLu[]hznﬁz. wjb uyqplOwlwb hwbgnigh pwdwbdwb hhaGwlwb qnpénGh k: UqnwGywlwihl dn-
intgdwl dnnbntd wnwowwnwn qlwdh gnigwlhyp unylb wnmwppGpwynid Shwyb 4-pnb £ hpGbhg wnwe pnnGGiny
Owbl pjneeth wwlwunipnh L whwnhyGGph qlGph LhnLhnl'ouULuD[]bnn“: CART 0nnb06Gph wju nwppGpwynid Y-
nwpjw| wihwonnwybtp qpbptb sywa, pbl guwép YuwlbfuwwnmbGunidwihl hwnwbhbGp G0 qpwbgt] pGunpnep)nil-
GGph, welanph wwydwGGGph L npwbu$bpnbbph gnngthﬁbnn64 (wyn dwuhG G0 Jyuwynid Gub «thnthnfuwywa-
GGph hGrwgliwb» qquynLlnipjwb pGunh wpnynitlGpltpn™ w&v Unyniuwly 38-U-8):

UoJwéd dwnnid 066 htunwppppnepynih GO0 GepYwjwglnid 36-pn L 37-pn ybpelGwlwb hwhqgnygGtipp, npnlg
Lpwgnighs ybpniénipjwl wpnynilpnid ywpgyned k, np Gpwbgnid wnwbGdbwgynid GG gtpghG™ 2008-2009 pp.
wndnipwjhl dqlwdwdbphl wnbsynn YuwbuwwnbuntdbGGpp: Rwbh np npwbp hptGg pGnypny twhwbnpbG nwp-
ptipdnud G0 gjniu dqlwdwibiphg, htinbwpwp wnwGdhG ybpnednipjwb G0 wpdwh: Uyn Gywwmwyny Go4wé pyny
63 nhuwnpynidlGtpp (npnp wathnthywé GG 36 L 37 hwlgnygltipnd) wnwbdbwgyt) G0 L wpwOdhh dnnbijw-
Jnpybi| (wpnynilplbpp wbu Fwylyyws 8-U*):

PLL wnyjwl dnnb G hp hhdGwywb YubfuwwnmGunitdwihb hwwnwGhG6pny ghonid £ dwyp dnnbhG" wwwhnybiny
pGunpwlphg nnipu pOnwoklp 71% G2qpunnepynil, wjlniwdbOwiGhy wyild npnwyhnpbl thnpdnud £ pugwunpb
Jbpohlh dqlwdwitiph hhdlwlywb wwwndwnbbpp, npnlp pwgwrwwbu hwGgnid G0 howluwyuwb L npwiwlwb
plnyph thnihnfuwywGGtphG, dwubGwynpwwbu thnnh qubgywdéh L Ghppht Jupywynpiwl wnwowlghly wdh
ntiwEphb: Iwwnyubywywb £, np UdGnhujwbh (2010 p.) w2fuwwnwbpnid pwgwhwynyned GG, np pwGywihG hw-
dwywpngh Yuyncbnepynilp b $hlwbuwywb dhobnpnnipjwb wprynibGwybinneg)nilp (pwGlwyhb yahnpnGwgywént-
pjnth) 2008-2009 pp. GpyplGtph wpdnipwjhl thnfuwpdtplbph wpdtgpydwb &GynudbEph hwdtiwwnwywb nid-
qlncpyniOp wwjdwbwynpnn hhdGwpwp gnpénGGtiphg 5G:

Lbpywjwgywé hhdlwlwb dnnbhg pwgh Ywnnigybp GG Gwb dh pwpp wyipGunpwlpwihG wnwppbpwybp,
npnlgntd thnpéd G0 Yuwnwpyb (nudtipnt YU3-ha plnpny tnwpptin hhoGwhuGnhpGbp:

Uy pluinpwlpuyhl tnwppbpwly 7. Uju dnnbincd Y4hpwndbp £ UGE hOnbpuh wjt nmwpptpwlp, nph dwiwlwy pb’
hGntGpuh wlnwaGtph, pt" yGpolwywl hGnGpup hwdwp unwlnwnpu 2GnnudbGpp L dhohGGGpp Ywenigyt) GO
uwhnn wwwnithwbh uygpnilpny, nph GpywpnepniGp 2 wwph £ (G wwywinltn 3-2). UGG hGntpuh wju
nwppbpwyh hpdwb Jypw Ywrnigywsd CART dnnbih pnhwOpwywb wpnyniOplbpp GEpYuwywgywé 60 Fwy/by fwo
8-Fnid: Uy pGnipwgpynud £ 60 Jbpolwywb hwhgniyglbpny, nph YwlfuwwnbGunidwihG hwnuwbhG6pp 2wwn
gwén GG pGunpwbphg nnipu Ywbfuwwnbuned £ §qGwdwdtiph plnwdkbp 65%-p: Unwowwnwn thnthnfuwlwGGBph
gnigwyp wjuwntin Lu g fuwynpnid G0 Gwyph qbtiph L wywnhybGGph qGGph gnigwGhGbpn:

% Juiply t Goby, np pwgh wyu dnnbihg Gwnnigdly 66 Oh pwpp wy nwppbpuliibn, npnbg Guwinpwnuwelwlp hbumwquyntd (inku Guwl: Junfby-
wo 8-F, 8-9,8-1, 8-6, 8-t):
" UnnyniGptipp s66 GEpluywguynid, uwliuyG hGwpundng b unwuy hbnpluwlhg:
% Puwilh np dnnbyG puwn Enuppul pfuwplnod buppbn ubpnlnlbph wpdnpughl 6qGwdwibn, b bunnluwwby winpwnuwelnid tybpopl ppw-
nuwnpdnipynLGGEpHG, npnlp hwywlwpwn Gnp ubplnh oqlwdwdbn G0, www Gwyph hwdwpfuwphuyhl elbnh gnigwlpyn plwlwlwpwn wlb
gnﬂdnﬂﬂ L hwlnpuwlned, npp tnwpwlowinndd F Guifunpn L Geplw thny h 0Qluwdwdbnn, npnlp npulinpdby 6G 2000 p. hbwn:
’ Uw Luwiptyp ¢ puguinply dnnbyGEpncd Gppungnn iy G6pp - (wwiby b wywunws) iuppbpngpjuwdp:
o Ugnwlpwluyhl dnnbyh wihwonnwllbn Yundwdwdlbn wpunmwphl wwpnpn b nnjwpuwyGwgnedp wyunbn gnuwynid GG
hwidwwnwufuwlwpwn 8-pn b 9-pn wnbinbpp.
% Utunpupwl 3. (2010), ko 104:
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Uy pGunpwlpuyhl inwppbpwly 2. UnyyG imwppbpwynid Yppwnynid b Gpywdjw uwhnn ywnnithwlng dqlwdw-
utiph 260wihG dwlywpnwyabph uwhdwOdwb Ywnbp (kv Fowwwinlbn 3-3) Uju dnintigdwdp Yurnigywé unnb-
(p GEpywjwgynid £ 80 YGpobwlywb hwbgnygbbnny, uwyw)l, hGswtu L Gwiunpnp, nth gwép Jubfuwwnbunidw-
JhG hwuinywbhGGnp™ pGunpwGphg nnipu dhohlnid 70%: b tmwpptGpnipyncl GwiunpnGbph® wyuwntin jwjwaneyG hwun-
Yubh20tpp Yepwptpnud 60 wynhyltph qGtphG, huy Guyph qGtpp dhwyb Gppnpnb GG hptiGghg wnwy pnnltiny
Gwl pynuobih wwwunwpnh gnigwbhop (Fwfbyyws 8-9).

Uy plGunpwlpuyhl tnnwppbnwl 3. dbpp Geipluwywgywé dnnki GGpp, win pynid” hhdGwywhp, wpdnipwjhb dqbw-
dwibpph Ywlfuwwnbunidb ppwywbwglnud 66 wgnwbwlwiht ywunnithwOh®™ hweonpnnn 4 GnwdujwyGbph 2pow-
Gwynid: Unylb wmwppbpwynid wnwownyynid £ nhunwnytp ywhwjhG dninbgniudp b junwpbp YubfuwwnBunidbtp
ynGypbwn Grwiujwyh npnepjwdp: Uwluwil dhGsl dnnbh Yurnignidp hwplwynp £ plGunpt]p pwgwnpnn thnthnfuw-
YwbbGph wrwowGghynipynilp (Lwabinp): Wn bwwwmwyny jnipwpwbsynip thnthnfuwlwbh tnwpptip (wabiph (GhGsl
4 tinwdujwy) nhnwpydwdp Ywenigyb) G0 dwetp® GGpwntind dhwjb tndjw gnpénbp (wgbpp npwbu pwgwwnpnn
thnthnfuwuwGGtin: UjGnihGwnl, hhdp plnniGbind CART-h thnthnfuwlwGGEph Ywpbnpnipjwb L qoujniGnipjwl
LOVO pLuwnnh wpnyniGpGtpp, pGunpdtr GG pnpnp thnthnfuwuwGGGph jwqwagneyG qubnnes: Ywlp GEpYwywgyué
GG Unyniuwly 3-4-nLd, npintin Yunbih £ wnGulb, np gnigwbhGtphg 9-0 wgnwGynd G0 wnGjwqb 3 Gnwdujwy
wnwpy:

Unyniuwly 3-4. 8nigwlfi GEph wenwowlghlnipywl jwiwqnyl jwqbpp

; Onthnfuwywa LwywqntG |wg

1| UhpwaguphGwwhmwwGepR0U 4
2 Lwpswdwiybin wpunwphb ywpup/thpwqquihl wwhniunGbp 3

3 UpnwphGuwwpepRLU 1
4 bpwywl thnfuwpdtph gpwpdtnpncd 1T
5 ! CGpwghyhuphyiwu e 4
F N BN N
7 ULtipphG Jwpywynpnid 3

s | M2bhgwqauihl wwhnwwben 2
9 lQmws 1
10§ SOwbuwlwGws 1T
1M UWnhyGbphlbn 2
120 pjgbh wwlwungp/ALU e 1T
13! SpwlupbpnGen 4
14| PwGlnh wpnwphG winhyGhn / wpnwehG wwpowynprepymGoen L 4
15 ¢ Unlanph wwyowGGen e 1T
16 | Pwnwpwlwl hwdwhwngh nbdnbpuwnpw n
17 0 CGnpnpmiGOER 4
18 ! dwpwdnpnud/ wiwGnGen e 1
19 ! Lwdph hwowpfuwphwphliqGbn 1
20 ! bpywpwdwdlbin / yupswdwdlbn wnynuwnpnupGeph wwppepren 1 1
21 | OECD tpUplbph wlnbuwlwG ws b 4
22 1 OnwpwyGwgns 2
23 UpdmpwhGwwpdwOwbwno e
24 | dwpwyh tptln

Swiwwwwwufuwb (wabpny thnthnfuwywaGbph hhdwb Yypw Ywnenegybp £ dnnbp, npp hGupwynpnepyncG nibh
wuwpqbiint dqwdwih hwintu quint hwwlwlwbnipnibp YnGypbwn Grnwidujwyh npnepjwidp: Qwuwnnptb unyb
nwpnpbpwyp Yupbih £ hwdwptp nhGwdhy dnnbi, pwbh np wyb Ywpnn £ gniyg nwp Gl wyjn hwjwGwlwbnepjw b’
Gnwiujwyhg Grwidujwy thnthnfudw nunhG:

JwyliyJwd 8-1nd withnthywd wpnyniGpbbpp yywynwd GG, np wyu dnnb 0 wsph £ pGLUGnLS pwdwlwhG hw-
onn Juwlfuwwbunidwihl hwwnlwGhG6nny” pGunpwbphg nnipu dhohlnd 74%: OnihnfuwywGbbph Ywplnpne-
pjntlGbpp gpbpt 560G wwppbpdnd Gwhunpn dnnbGGphg. hwnwGwywh ' nnpupwyGuwgiwl gnigwlhoh
wpryntbpbbph Ywpniy pwpbiwygnedp, pGswbu Owbl wynhdbbph qlGph pwgwhwjn wnwybnipynitbp djnwu
gnnénGGtiph GUwwndwdp:

 UpnymGpabpp Yuptyh dbrp pbpty henplwlfg:
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UyplGunpwlpuypl tnwuppbpwly 4: PGswbu GU6] £ Gpywyh Ywiuw thnthnfuwlywGGtph Yhpwenipjwb nbGwpnd
hGwpwynp t wpdtpwynp nbinblwunynipjwl Ynpneuwn, npp wwpnibwyyned £ UGH hlnbpuh whplGnhwwn pwppntd:
UnnGiwynpdwG uniyG thnepned thnpd £ Juwnwnpydned (nestne wyn hhdwhubGnhpp® Yhpweting CART nbtigpGuhnb
Swnbph dGpnnp (Fwibyywds 9) Uy pGunpwlpwiht nmwpptpwyp hGwpwynpnepyntd Yuw ywpgbipne Gwb wGpbn-
hwuw wppl pOnhwwp Ybpwétint wwwndwneny wnwowgwd hulnhplGbph Gowlwywihnig)nilp, wyn pyncd’
plunpgwd 1.645 U.C. YwlnGh hpwywghnipjnilp: LzkGp, np Onnbp qGwhwuinyb) E Gwiunpn 3-pn wypGunpwipw-
JhG mwppGpwyh hhdwb ypw (pwbh np dhwjb nw £ Gapwnpnid ywhwjhG dnintigniy, hGsp Ywplnp Gufuwwwydwb
E wGpGnhwwn wnppbiph” npwtiu pwgwwnpynn Yhpwrdwb dwiwbwy)” Ywiuyw thnthnfuwywlp thnfuwphGbiny UGG
hGnbpuh wlplnhwuwn wppny: Fwybyywd 8-6-nd wothnthywd wpnynilplbipp, hwnlwwbu thnthnfuwywGGtph
Ywplnpnipjwb dwuny, gptpt hwdplybnud G0 Guiunpn dnnG0Gph wpryniGpGGphG. dhwly wybwnene thnthnfunt-
pjnLlp ybpwpbpnud £ wywnhyGeph qlGbph gnigwbhzh, npp unyG tnwppbpwyncd Ynpgnptp £ hp twwb nbpp: 3wwn-
Ywlwlwb £ Owl hpwlwh thnfuwpdbph qbipwpdunpdwl nGpwywwmwpnipjwl pwpépwgnidp, npp GnyyGhuy
nywy dnnbh Yuenigdwl GuiuGwywb thnend (Ghosl hwdwwwnwufuwb G2gpinndlbpp” hpdGwdé qquiynelne-
pjwl L YuynilGnipjwl ptiuntiph ypw) qrfuwydnpnid tp wnwowbghy gnigwbhaGtph gnigwyp:

WantwibOw)bhy, wju Gpynt wypGupwlpwihG wmwppbpwybtpp nlGbG twwb wnwppbpnigyniGltp, npnGp
wnbsynd GG hwnywwbu thnthnfuwlwGGbph 260wyhG dwywpnwyabphb L ybGpelhwlwb dwnh tnwppbp hwnywé-
GGpnud npwbg hwlnbu quinlb (w&u Fwybywsbbn 8-1-nid L 8-6-ncd). UYGLhG, Gpyne dnnbGGpnud uygplwlwb
hwlgnrgh pwdwOiwb pbyGwont thnihnfuwlwbGtph hwiwwwnwufuwb 260wjhG dwlwpnwybGph hwdGdwwnnt-
pjwip (wnbu Jwbdwds 8-2) wwunqynid t, np 24 thnthnfuwwGGtphg dhwjb 9-6 GG Gpyne nbwpnid £ wndyubbpp
pwpfuntd dhLOnyG Ywd gqpbpb Gnyl 260wihl dwywpnwyny: Uw Jyuwynid £ wyl dwuhl, np wGplnhwwn thnthn-
fuwywbh® Gpywyhph bpwédwb gnpéplpwgnid wpdbpwdnp wnbnGywwdnipjwlb Ynpniunn k£ Gnb: Uu hpaGw-
fulnhpp Ywpnn £t ywjdwlwdnpdwé |hGtp hGswbu dqhwdwiwihb 260h npndwb YwbnGh (1.645 U.G.) pGupnt-
pjwip, wjlwbu k wppbpnud wnjw tnwnwlnnuywbnipjwl pwgwniwdp: Iwny b hwybibp Gul, np dnnbGbpp
wnryntlpGtph wihwiwwwwnwufuwbnipyntGbtpp Yuwpnn G0 hGunbwGp (hGGp wyG pwGh, np UGE hGnbpuh hhdwh
ypw dqlwdwibtiph uwhdwbdwb pwgwndwy 2606pp dhLbny G YubnGh (1.645 U.G.) nGwpntd tnwpptipgnid G0 puwn
GpynGtph (ophlwly’ Iwywunwbh hwdwp UGH hGnbpuh 3.7 wpdtiphg pwpép qpwlgwé YGwntph GO hwdwpyned
aqlwdwiwyhh, huy Pniinwphwih hwdwp® 8.2), dhGsntin wlplGnhwwn wppbph Yhpwenipjwl nbwpnid nne ww-
GGLh wpdtipltpp pGGwnpyyned G0 hwywuwpwwbu:

Juywutnwlh indiwyGpng dnnbyG6p: Ujuintin Yhpwnedbp 60 wivwywO wndjwiObp, npnGp Gopwebp GG 1996-
2009 pp. dwiwlwywhwwnywép: 6qlwdwiwihl wwwnnithwlp 12 wdhu b 3wjwunwbh hwiwp Juenigjwd dn-
nk0bphg GepYwjwgyned £ ohwyb ApdGwlwl mwpptpwyp’ hhdGywéd UGH hlnbpup plnhwlpwywb Yuwenigqwdéph
dpw®’: UnuyG dnntith Yurnignidp GnyGubu pGpugt t Bpynt thnend, nph GuifuGuywG nwpptpuyp® Gopwplyyt
uh 2wpp qqujniGnipjwl L YuynitGnipjwl pGunnwynpiwl, hGsh wpryniGpGtpp hhdp G0 hwOnhuwgtb| yGpetwlwb
unnbh hwdwp:

Swjwuwnwbh nyuibbpny Yurenigdwéd Jbpelbwlhwb CART dnnbi0 hp Yulbfuwwnbunidwiht hwnywbh06png
qbipwquwgntd £ GnyyGhuy wywGGwhG hhdbwlywb wnwpptpwyha pGnpwbphg nnupu wwwhndbind hpwyhdwy-
GGph' dhohlnid 92.5% pwgwwnpnipjnilb (nOGunpwlbpnid 95.2%) (wnbu Fw/bfws 8-£). Ujh pGnipwagnyned £ 5 Jbpo-
Gwlwh hwbqgnygltpnd, npnGgnud npwtiu pwgwwnpnn thnthnfuwlwlGtp hwinbu 66 GYG; Jupywynpnid/wywln-
GGp, hpwlywb thnfuwndtiph gbipwpdlnpncd, qlwd L npwbudbipinGtp gnigwbhGtpp: Puy qnpénGGGph Ywplnpnt-
pjwip wnwowwnwnbtpp Juwplwdnpnud/wdwlnbtp L pwytph wpunwphl wynhybbp/wywpunwynpnipjntGbtin
gnigwlh06pb GG: Iwnywbwlwh £, np b vwpptpnepynit ywGGwihG hhdGwywb dnnbih 3wjwuinwbnid np-
nwpyjwd dqlwdwiwjhb tplnyplbiph pwgwwnpnipjwl wpnwphlt gnpénGGbphg pwpdp Gawlwywihnipjnch k
utnwbnud Jwpwyp £GYnnh gnigwlhyp L ng pb hwdwfuwphwihl nGunbuwywb wsh L Gwyph hwdwfuwphwihG
qUtiph gnLgLuth[]bnnsg: Uju wakbny hwlntind, hGswbu L gjncu Gpypbbpnud (nb'u ybipp nhnwpywé wwbbiwih
unnbGtn), Iwjwunmwbned bu wpdwlwapywé wpdnipwjhl 8qlwdwibph Yuwbfuwwnbudwb gnpéncd Yuplnpyned &
Gtpph0 nOnGuwywb qupqugdiwlhb wnGsynn qnpénGhtph pGawpyndp’ npwtiu hhdGwpwp wpwywbghy gnigw-

Gho0Gp:

UnnlyGpph hwiwfudpnipywl Ywenignidp CART dGpnnwpwlnipjwb Jbpohl qupqugniibtiphg £ 3Gunwgn-
innnOGpp pwgiwyh dwrtinh Yuwrnigdwl wnwybinipyntGGEphh uyutight wlnpuwnwrbw| 1990-wywGGtph uyqph:
3hdtwywb qunuihwpb wyb tp, np Gpb OGY dwrp Ywpnn £ jwy YubfuwmbunidwihG hwnubh06p nlGGGuwy,
www Uh pwbh dwnp wybh (wy wpnyniGpbbp Ywpnn b wwwhnyt: Wu fuGnhpGGphb wlnpunwnpdwy CART db-
pnnwpwOnipjwl htnhGwyGtphg LGn PpGjdwhp, nd pninpnyhb yGpetipu GEpYuywgptig Mwunwhwywb UGunwnlb-
nh (Random Forests) wntunipjnilp, nplG wnw0&h0 dwebph (wywagnylb hwnyneg)niGlbiph hwiwhudpnipywl wp-

7 Uintulibph wpnyniGplbpp hGwpun E 86np pbinky hEnhluwlhg:
 Unnynilplpp Guwpbyh b unwluy hbnpGulpg:
% U gmiguithG wibGulwnlinplbphg t gpbpl prpnp wwlbughlG dnnbGepncd:
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nyniGpnid urenignud £ wpnnibwybn jubuwnGunidwghG dnnb: @npdtwywbnid wju qunuwthwnlb hpwlywbwg-
gty £ Gnuyl UGLdnpn Uhupbtiou Ywqdwybpwnipjwb dGY wy) dpwapwihb thwptiph 2powbwlybbpned: UjGniwdbluy-
Ghd, ybpnGojw pwqiwyh dwntph hhdwb ypw npnanudbtiph Yuywgdwb dGfuwbhgip wwpqwantyb tnmwpptpwyny
GGpnpqwé b Gubk CART dtpnnwpwOnipjwb 2powlwlybtipnd dwnbiph hwiwfudpnipjwb Ywd Yndhwnbh nbupny:
Uythwyn £, np Jubpuwwnbudwb gnpéplbpwgnid dh pwpp dnnbGGp Ywpnn GG pnpnpnghG vwpptip wprnyniGpGtin
wwwhnyt: d6pobwlwb npnanudp hwbgnid £ yGpohGGephu wpnynibpbtiph dhohGwgdwbp: Uju uyqpniGplb k) pG-
Jwo E CART-h Swdwfuntdp (Combine) gnpdhph Yhpwrnipjwl hhipnud: UnnbGepp wwbinid, npwbu wpnyniGp-
GGph wathnthdwb uygpnibp, CART-nLd Yhpwrynid £ Gpyne vnwpptpwy’ dhohGwgiwb L jnipwpwbsjnip hwonpn
6wnp OGwfunpnh spwgwhwyingwé dwuh pwpbwydiwb uygpnilpny Yurenigywd nnwppbpwyp: Qulnpwnwnebwiny
npwlghg jnipwpwGsjniph hhtGwlwb wepwbdbwhwwnynipntGGEphl GoGp, np dbp Ynndhg hhiGwywh dwnh hh-
dwl Yypw ppwywlwgyt| £ dwebph hwiwfudpnipjwb dnnbpwdnpnid” Junnigbing 100 ptyGwéne dnnbGtip: 36-
nwaguwjntd wju Iwdwfundp dnnbp Lo Yyhpwnedph YubGhuwnbunwdGepp ppwyulwgdwb hwdwn: Iwpy b dhw)l
hwyt G, np unyl dnnbGGEph hwdwfudpnipjwb Yhpwenipjwdp hGwpwynp £ [hGnud 62qppin YubGhuwwnbub) dbp
pGunpwlph (nn9 hwdwfudpnipjwb) 8qlwdwibiph wybiih pwb 96%-p, dhGsntn hhdGwywb dnnbntd 83%-n:

Undnipuyhli aQlwdwidtinh inbuwlGbpp. 3wonnn fulnhpp, npp hGwpwynpnepynild £ wwihu nuétine CART
utipnnwpwbnep)nilp, dqbwdwditph wmbuwlybtph Ywd wnwowgdwhb hhdbGwnpjnipGbiph pwgwhwjnnedb £ Oquyb-
tnd bYwuihGuyne (2003 p.) wfuwwinwbpnid GEpYuywgwé wpdnipwihl dglwdwdbph wmbuwybbph nwuwywpgnt-
ljhg7° L Ywwwnbny dtp Ynndhg Ywrnigwé hhdbwlwb dnnbih pninp yGpelGwlwb hwbqgnuygGbph (hhwpyt,
npnbp wwnpnitGwyned G0 dqlwdwdwihb nhinwpynudbbin) plnipwgptiph ytppniénepni™ dqlGwdwibpht Gwfunp-
nnn Grwduwwybtpp pnipwagnybp G0 nplt hhdGwhubnpny (& v Fwybydws 70). Ujanihbunl, jnipwpwbsjnip 6qGw-
dwdh Gwfunpnnn dwiwlGwlywhwunywdéhG pGnpn hwwnywbh06ph hpdwO ypw wwpqybp 66 ndjwp dqbwdwih
wwwndwebbpp L wnbuwyp™ npwbu Gwfunpnnn Grwiuywybbpnid wpwybiwanyGu npubnpdwé hhiGwwwwndwnh
wuwng Ybpwagpnid: LOwG gbppnednipywl wpnynibpnid wwpgynud £, np WUG L UM3 qupqugnn Gpypbtpnid
1990-wlwbbbph0 L 2000-wywbGEph0 nhunwpyywd wpdnipwihl dqlwdwabtph tnn 30%-p ywjdwbwynpywd tn
pjniptih wwlwunipnh hhdbwpubGnhpGtpny (nwuwywG™ Unweohb utipnnh dnnbGGp), huy 2nip 25%-p° dGnd npw-
Jwywnpywiht pwnwpwywinipjwl b $hlwbuwyuwb wybigniyh ywwmdwnbtpnyd: 3wny £ Gp6] Gwl, np pwjwlw-
GhG 066 Y2hn GO Yuqglinid hGpGwnpulnpynn dqbwdwdtipp, wjn pynid” whpwpbilGwywuwn dhowdwjph ywwndwnny
20%, wlpwgwunptih® 13% (wnwbg ytpohl dqbGwdwadtiph): MGwp £ hwybib, np 3wjwuwnmwbnid 1997-98 pp.
nhinjwdé wpdnipwjhl dqlwdwaibpp (GGpnwdlhpp) pwgwnwwbu dwaqb) G0 wlpwptlwwuwn dhowdwinh wwwn-
dwnny, pbl 1997 p. uyqgph L 1998 p. Ubipph Gqlwdwdbtipp Ywpbh £ pwgwwnnpt Gwb hwdwwwwnwufuwlwpwn

pjnobih wwlywunipnh W npwdwywpyuwihb plnpw)Gowa hhﬂﬂwruﬁnhnﬁbnnq”:

UnntGGph JuGuwwnBuntdwjhG hwinluwh06ph qGwhwinnudp

PLL JbpnGyjw pGGwpyndbbpp dnnG0Gph Yubuwwnbuntdwihl hwnlwbhG6ph wnnednyd pwdwywlhG funu-
nndbwihg GG, wylniwibOw)Ghy hwpy Gop hwdwpned wlnpuwnwrlwp dh 2wpp nwuwywb swthwbhGGph, npnGp
nwpwdéywé Ga gpuywbnipjwb dbe” Gpywyh thnihnfuwlywbnyg Ywbfuwwmbunitdwihb dnnbGGph hwwnynigjnlGGbiph
qOwhwwndwb hwdwp: UYL ha, wyn ghwhwwnwlwGGtpp Ywpnn 66 yhpwedtp ng dhwya CART dnnbGGiph hwwnlw-
Gh20Gpp qpwywlnipjwl 4t nwpwdéwd wy) dtpnnlbph wpryntbplbph hbiwn hwdbljujmb[nL72, wj Gwb hGunw-
qwjntd YU3-h GGppn Yhpwrdnn dnnGGGph hwiwudpwihb YubuwnbuncdGbp unwbwne huujtun73:

QnposGwywlnud dnnbGbph wpnyniGplbpp qGwhwwnynid GG pun Gpyne funcdp gnpéwyhgbtiph: UnwehGGbpp
Ywnnigynud G0 UgnwbywlwjhG dnuinbignidhg dtiq hwyinbh «wlhwidwwwmnwuafuwbngpuwl dwnphgh» (confusion
matrix) hhdwG ypw:

UGhwiwwwinwufuwlmpywl dwinphg

fqlwdwy lownwn 2nowh
[ ___ . Sbwdwdh Ywluwwnbumd e A el e B e
fuwnwn 2pewh YuGuwnbuntd E c : D

™ Kaminsky (2003), p. 11, 25.

" Unwdhl EpypGEphG welsyng dwlpwiwul wpnyniGpGpp wpbh b unwuy hbghGuwlhg:

2 UnwyG wipfuunnwlpn CART dbpnnwpwlnipjudp dU3-p Gwenigowlq welsyng bq hupnh wowohl htinwgmnnipniGa £ htnbwpwn bunl
Glp hwdwpnd wanpwnwelw) unyl depnnuwpwlnipjwl hhdlGwlwl humlynipintGaGphG:

” Snipwpwlsinen dnnbph Guwlfuwmbuncdn Gonbing fin wiGfuwnbGuntduyhl niGwlnipywl gnpdwlgny L vinwlwyny dhopl Lpndwds Guwlfuw-
wbuntdbbn” upnn GOp wwnybpwgnid hwqdly vwwuynn wpnyntGplbnh Jenwpbnuwy (uw wewydd hGwpwynp st ppwlwlwglly Jwywunmwih
hwdwp, pwlh np plnwdbap Ephne dnnby E @Guhuwingwd. upwl npnpwlp Gowl dninbignid F CART-h Iwdwfudpuyhl dnnbyGanh wenignidn):
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Unijb dwwnphgh Yhpwenipjwip hGwpwynp b hwdwnyt] pwgiwphy gnpéwyhgltin, npnbp qOwhwwnid GO
wanwbwlwihG hwdwlwpgh «nidpy»: UkGp Yulnpwnwrbwbp npwighg dh pLuUhuhG74:

LquuyntGnipjwl (Sensitivity) Jud «8qlwdwibiph swéyowb» gnpdwyhgp gniuyg b wnwhu dqlwdwabph Ywbfuw-
nbuywé dwup: Uw, puwnn tnipjwl, pGnipwgpned £ wyb hwjwbwlwbnipynilp, np wgnwbwGp YyGpwptinh 8q0w-
dwihG: U0 hwadwnydned £ ytipnGzjw) dwwnphghg

Rzi-loo%
A+C

Unwldbuwhwinlnipywl (Specificity) qnpéwyhgp gnuyg £ wvwihu ghon Juluwwnbujwéd fuwnwn npewbGph
Uzhnp: WO hwodwpyynd £

P2=L-100%
D+B

Npny htnhGwyatp wnwowpynud GG hwpdbp dnnbh Ywlfuwwnbunidihg Yuwujwé dqlwdwidh wwjdwlwlywb hw-
JwGwwhnipntlp™
P = 4 100%
A+ B
dtipohGu, puwn tnipjwl, plnipwapned £ uwbfuwnbujwé dqlwdwih hwbnbu quint hwwlwlwbnipynibn:
Swonnpn gnpdwyhgbtpp ybpwpbipnid GG pnpnp nhnwpynudGbph pipnuuwywngnudGbphb b shon nuuwywp-
gnuibbphl’

Unnbh gpgnunnepincln (Accuracy)

= A—"—D -100%
A+B+C+D
Pbnnwuwlwnqiwl ufuwy m
o BTC oom-1-p
A+B+C+D

UnnbGGph YwlfuwwnbGuniiwihG hwnuwGhG6ph qOwhwndwb Gpypnpn funtdp gnpédwiyhgltpp hphdGyned G0
pnil Yuwluwwnbujwéd hwjwbwlwbnipjwb L npw hpwgdwl yhdwywapwlwb GEpyuwywgiwl ypw: Hwlp wnw-
ownyyt 640 Yhpninh L Nnunpneph (1989 p.) Ynnihg npwtiu wgnuwbywlwihG dnntGGph 2qpunnipjwb qlwhwun-
dwb gnpéhplbn: Uu 2ppwbwybtpnid Lu Yyhpwedned GG dh 2wpp gnigwbhpbtp, npnGghg mwpwéjwdé GO Rwnw-
YnruwyihO hwywlwlwbnipjwh L Lnquphpdwywl hwywbwywbnipjwl gnpéwyhgbtipp:

LPwnwlniuwghl hwdwlwlhwlnipywl gnpndwlpgn (Quadratic Probability Score (QPS)) qlwhwwnnud £ aqlw-
dwih hwinbu quint L npw ubfuwwnbudwb dhol. wnlw 26nndbGpp’

N
OPS=—3"2(P-R)’
N&

npuntin’ N-n nfunwnlynidbbnh Gwd Gunmwnywo GulfuwnbuntdGnh pwlwll b, P-G° dnnbih @lGuwhwwnwd oqluwdwih hwywlw-
buwlnipint GG | wqnwlpwluyhl hnphgnlh ppowlwlGnnid (hwonpnnn 12 wihulbnhl), R-n’ oqlwdwih thwunwgh
npulnpnidG b wndyuy 12-wduw wunnihwlned. 1 £ Gpt dQluwdwd F intinp nilGgly, 0" hwlwnwl nbujpnt J:
QPS ptuwnwjhlb yhdwlwahpb pnnibnud £ wpdtipbtp [0, 2] dhowlw)phg, npuntin O wpdtipp yywynid £ dnnbih
Jwwwpjw] hwwnynep)ntbbGph dwuh:

Lnouinhpdwlwl hwywlwlhwlnipiwl gnnowlpgn (Logarithmic Probability Score (LPS)) pwgwrwwbu Ywfu-
Jws6 t wlfuwwnbudwé hwywbuwlwbnipjnibhg: Uyt qGwhwwndwb wybih pnhwbpwlywb YunG E, npnud Yubhuw-
nbudwh 066 ufuwGbpp, hwitdwwnwé QPS qnpéwygh htiwn, wybiih fuhun dninbigdwhb GG GGpwpyynid: UjG hwp-
qupyynua £

LPS = %ﬁ:[a—g)lna—g) + R In(P)]

™ Sy gnpdwlpglbnh U6 vwup Gepluywgywd E Apoteker, Barthelemy (2003) p. 6 wipfuwnnuwlpnty:
7 Krznar (2004), p. 22.
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Uju yhdwlwaghpb pGnnilnid £ [0, O) dhowlwjph wpdtpltp. nppwb guép, wjlpwhb pwpdp GG dnnbh Yulbfuw-
nGuntiwjhb hwwnywbh06pp:

UnijG hpdOwlwb gnpéwyhgltinphg pwgh qpuywGnipjwb d6o Yhpwnyned G0 pwqiwphy wyp gmgw[]hz[]bn76,
npnlg wnpntd wplnpGtphg dtYyp, npp pnyy £ wwihu ywpgbine juunwpywé YubuwnbunudbGbphg 2GnnudlGbph
yhswlywagpwywb Gowbwlwhnepjnilp, MGuwpwb-Bhddtpdwbh pbiunb E: UG hhdGdwé £ wwwnwhwlywb pbGunpne-
pjwl dnnbih htwn YuwlbfuwwnbunidbGtiph hwidbdwwmnipjwb yphswlhwgpwywb pwfudwb ntuncdGuuhpnipjwb Yypw:

dtipnGpjw gnpdwyhgltph hhdwb ypw thnpdtilp winpwnwrbwy dtp Yynnihg Ywrnigywé dnnkiGGph hwwnynt-
pjntGbGnhG: 3wpy £ 626, np gnigwbhG6ph 066 dwup CART dtpnnwpwlnipjwl GGppn hwJwpyyt) Ep nbelu
dnnbih Ywrnigdwl 2ppwlwybhpnid” CART-nwd GEpnpdwé wignphpilbph Yhpwenepjwip, hbnbwpwp, wjuntin
Yyabtpyuwywgybl npwlp: YwifuwwnbuntdwihG hwnlwbhyGph qGwhwwndwb Gywwnwyny plGunpybp GG 6h pwbh
hhiGwywh dnnbG6p® CART wwGGLwihG hhdGwywb dnnbip, CART Iwjwuwmwb dnnbip L UgnwbwbwihG dninbg-
dwh dnnbp” Gpyne wwpptp 3wdwygwdé hlnbpulbpny wwppbpwyGbpp: Uyniuwly 3-5hg Gplnud £, np pb’
CART, pt" Ugnwbwlwjhb dnuintgiwb dnnb GGpG nlGGh gipwquwbg Yuwbfuwwnbuntdwihb hwinbwbhG6n. dwulw-
Unpwwbiu' pwnwyniuwjht hwywlwywbnipjwl gnpéwlhgp (QPS) pninp tnwppbipwyObpnud sh qbipwquwbgnid 0.2
wnpdtpp, huy dhwjl Iwjwunwbh ngw Gpny dnnbGGpnd (CART Swjwuwnwl, UgnwbwlwihG dnuinbgdw
unnbGbp) gpbpt Unun £ O-hG:

Unyniuwily 3-5. UnnlyGliph QuiGfuunnGuniduyphl hunnlwGhpGapn

CART : CART : UgqnwlwGuwjhb dnwnbignid® : Ugnwiwlwyhl dninbignLd®
hpdlwywG  Jwjwuwnwb - Swowlygywé hGntpu 1 - Jwiwygdwé hbntipu 2 (wwhwjh
wwahblwihG S dnwnbgnd)

: Ghu" 20% Ghu" 50% Ghu" 25% Ghu" 50%
Ywlfuwwnbujwd : : : : : :
Gqwdwdtiph Yphen  ;  96.36 . 9574 . 97.06 Loz 100.00 . . 60.00 .
Ywlfuwwnbujwd fuwnwn : : : : :
_2ngwltiph Yhep . . 71967 o464 9118 S S 89.19 . . 98.65 .
Ywlfuwwnbudwl ywydwbny®
Gqlwdwah : : : : : :
hwywlwywlnepynilp ;6088 . 8824 : 7500 L_..8649 o 3846 N 75.00
LGnhwGnip
YuwlfuwwinbunioGbph : : : : : :
Sopunipynilp 8380 o 9497 - 9241 S S 89.87 ... 96.20 .
[etpnwuwywnanidlipp 1620 . 803 . 759 443 1018 S 380
Qps i o1sm4 00699 . oorot i ¢ 00585 .
LPS 0.3231 0.2469 0.3321 0.5412

Unyniuwly 3-5hg htGwinlbnn hwonpn hGunwppppwywb thwunp wywbGiwihG wnwppbpwyh hwdbdwnnipjwdp
Swjwuwnwbah nyjwbbpny dnnbGGph Yuwbhuwwnbundwihb qbpwywynipyntlb £ Uw Yupnn b wywypdwbwynpywé
Lhbb(, hGswbu wngwibbph 2wpph Yupdnipjwdp (1996-2009 pp. wiuwlwl nyjwibbp), wylwbu k nhunnwplydnn
dwiwlwywpowlnd wpdwlwgopywé dqlwdwibph unnipjwdp, nph 066 dwup pwpfujwd b wpph uygeh L
ytipoh Ggnpbpnud: Uju wpnyniGpGtpp, wylniwdblwybhd, s66 hwlwunid gpulywbnepywb 069 nwpwéywsé wyl Yup-
6hpltiphG, np oGy Gpyph gnigwlh0bpnd Ywenigywé dnnbiGepG hptGg hwwnynipyniGGtpny qbipwgqubgnud GO
ww b wyhG nntGepp™":

Uybhwywn £, np dnnG0Gph YubfuwwnbunidwihG hwnlwbhG6ph hwdbdwwnnepywb hwdwnp npwGg hhdGwyw
wwpwibwnpbpp (nguwibbn, wgnwbwbuwihG hnphgnGh Gpywpnig)nia LG) wbwnp £ hGEG hwdwnpbh: IGnbwpwn,
CART L UgnwlwGwjhG dtpnnlGtph wpnyniGplbph hwdtdwwnnipjwl Guwunwyny wlhpwdtion £ nhunwnpyt
CART 3wjwuwnwl L Ugnwbwbwjhb dnintigdwl Iwdwygywd hGntipu 1-h 50%-wjhb 260ny dnnb|GGpp: Hwhp
hwdwnnbh G0 pb” lnyyw GGph 2wpptinny, npnlGp YGpwptpned G0 dhwjl Swjwunwbh wiuwywb gnigwbhGGppa,
pb" wgnwbwlwjhG hnphgnbh Gpywnpnepjwdp, npp pnpnp dnnbGGpned 12 wdhu b, pb 8q0wdwiwihb hwywGwyw-
Gnipjwl 2G0wjhG dwlwpnwyny, pwbh np CART-nud Yhpwrdb b 3wwuwp Owhubwlwbp, hGsp Ghpwnpnid £
6qlwdwiwjhb nwuh 2Gnphnid 50%-hg pwnén Yzrny fudpbphG:

dGpnGzjwi Gpyne dnnbGbph hwatdwwnnepynibhg wywpgynid £, np npwbp gpbipt s60 mwppGpdnd ahdjwbGghg.
ptil 8qOwdwdtph Ywlfuwwnbujwd dwuny CART wwppbpwyp gbipwqubgnid £ UgnuwGwlwihG dnunbgiwl
unnthG, uwlw)b 4Gpohtu wnwybinipnil niGh pGnhwbnip YuwbfuwwnbGunidGbph L pipnuuwywpgnudGbph wene-
uny: WoniwdbbwjGhy, Pwnwyniuwihl L Lnquphpdwlwl hwywlwywlnipjwb gnpdwyhglbpp npnwyh wnw-
JGnipynih GG tnwhu CART dtpnnhG:

7 Qnwilg oh dwup GEplpuywgywd E Budsayaplakorn, Dibooglu, Mathur (2006), p. 11-12 wpfuwwnwpnid:
7 Abiad (2003), p. 40.
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CART ubGpnnwpwlnipjwb Yhpwrenipjwdp 4U3-h Ywenigdwl wnwybinip)niGGbpp gnynipjnil nilGtignn gjniu
pninp UnnG0Gpp GUuwndwdp wwpgbine hwdwnp hwdbdwntlOp CART-h wwbGiwjhG hhdGwlwb dnnGh™ pGunpwa-
pntd L pGunpwlphg nnipu JubhuwnbuntdwjhG hwinlwGhoGpp op 2wpp ybppnednigyncGGipnid wpédwlwaopywé
nwnpbp dnnbGGph hwnwGhGkph htin™:

Unyniuwly 3-6. 4U3 dnnby Gaph hunynipyn Gobph hwdbdunnwlwl dunnphg

CART . UgnwOwGuwyhG  :  Mpnphen © Uwplndh © UphbunwlwG
hhdGulwa dnunbignLd - thnfuwlgdwl : GLjpnGwyhG
© wwlbwyht : : : unnby : gwlgtip
3tnhGwy : © YwdhGuyh, LhunGnn, Berg, © Abiad (2003) : Peltonen (2006)
: - NbjOhwpuin (1998), :°  Borensztein, - :
Unpjnipp’ . Pattillo (2005) :
Berg, Borensztein, - :
Pattillo (2005)
... DO;pwGpnd(n-Sample)(.)
_Hwlfuwnbuyws Solwdwabinh Uphep : 9 . 60 63 65 8
Ywlfuwwnbudwd fuwnwn 2nowbtph  : : : : :
Uzhnp 80 72 79 89 99
Lwlfuwwnbudwb ywydwbny : : : : :
_Sqlwdwih hwjwlwlywlnipynilp - - LN 29 L 87 L (I A [CHN
CGnhwbncp YwlfuwwnbunwiGtph : : : : :
SegpunepyniG o 84 S 0 S [ o 81 S 92
PLpnwuwlwnpgniibbpp 16 ' 30 ' 24 19 9
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, COwpw(phg nnipu (Out-of-Sample) (%)
Ywluwnbugwo Solwdwitinh Uzhen | 8 . o 58 st A
Ywlfuwwnbujwé fuwnwn 2nowGatph
ehep L [ LA 80 o E
Yuwbfuwwnbuliwb ywjdwbny® : : : : :
_8q0wdwap hwjwlwlulnipyniOp - 55 SN 35 S 2 . . R 29 .
Canhwlnip YwGfuwwnbunwdbGbph : : : :
SpgpunipyniG [ LR L 2 o L 89
Ptpnwuwlwngnidlbpp 21 | 24 | 28 11
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Pwnwynwuughl hwywlwywlnipjwt gnpéwyhg @PS)
3tnhGwl : : Bruggemann, . Shardax : . Pelfonen (2006)
o L - Linne (2002) . L (2005) o L
0.1874 ; 0.3310 ' 0.1295-0.1708 ! i 0.0459
... ROC juthwlhz (ROC Ynph Otnpn dwybnby)
danlwy | Peltonen (2006) i i | Peltonen (2006)
Llwopwlprd 09185 . 07841 4 ] 07226
Llunpwlphg nnupu : 0.8227 : 0.6335 : : : 0.4687
Unpynipp

1. Berg, Borensztein, Pattillo (2005) - dtnwaqlwhwinnid b Gwihlulnt, LhunlGnmp, RGGwnnp (1998 p.) Ugnwlywluyhl dnnbin
(20 bpynatinh 1970-2001 pp. wduwlwl wnyywy Gbnpp, Ugnwlywluyhl hnphgnln” 24 widhu) L Pangp, Twanpynh (1999) wnn-
phun dnnbiGGpp (Gnyl wwpwdbnnpbnl G4, s UL Ugnwlpwluyhl dnnbignedn):

2. Abiad (2003) - 5 quinqugnn Uupwlwl Gphplbnh 1972-1999 pp. wluwlwl indywy GGn, Ugnwlywluyhl hnphgnln 12 wipu:

3. Pelfonen (2006) - 24 quinquwgnn tnlynbtinh 1980-2001 pp. wduwlwl nyywy Gbn, Ugnwlywluyhl hnphgnln” 3 wihu:

4. Bruggemann, Linne (2002) - 5 Uplbywl L YGGunpnGwlwl Gynnwuyh Gnynbtn, 1993-2001 pp. wduwlwl ndjwyGan,
Ugnwlpwluyhl hnphgnlp 18 wipu:

5. Shardax (2003) - 12 Uplbywl L GGGunpnGwlwl Gynnwuyh Gphnpbtnp, 1992-2002 pp. Grwdwwlhuyhl wnyjwGan,
Ugnwlpwluyhl hnphgnln ™ 24 wihpu:

20wjwé nhwnwpyynn dnnbGGpp twpptipynid G0 dhdjwbghg hpdGwlwl ywpwdtnpbpny, dwulwynpuwbu’
waqnwbwbuwihG hnphgnGh Gpywpnipjwdp, uwlw)b whwp £ thwunby, np welw dGpnnwpwnipyntGGGph 2wppned
wnwbdGwhwuwnniy nGpuwywwmwpnipinit nlGbb CART L UphGunmwlwb GGjpnGwyhb gwbgtipny dnnbGGpp: 3wpy £
Gp6] Owl, np pOGunpwGphg nnipu dqlwdwibph Yuwluwwnbudwb gnigwlhyny, hGswbu Gl plGunpwGpnid L
pGupwlphg nnipu ROC swithwbhbG6pnd CART dnnbip qGpwquwbgnid hp pninp dpgwyhgbtiphb: UphGuwnwywb
GEjpnGuyhG gwhgtiph pGnhwbnep YubfuwwnbunidGEph d2gpnnepjwb d6é gnigwbhp puwgwnwwbiu wwjdwbwynp-
Jwé t fuwnuwn 2powbGEph Yuwlhuwwnbudwb pwpép Yornd, ohOsntin aqlwdwiwihl hpwyhswybbph Yubhuwwnb-
untip nyjwy dnnbi G hpwhwbwglnd k pbiph Yepwnyd™ hwobdwwnwé gjncu pnpnp tnwipptipwyGbph hbiun:

7 InobuwlwGnd npuwplly 66 wG wyfuwnwlplenp wpnniGelbpp, npnle wwpniGwlnd &0 wwibiuyhl induyGbp. hunnlugbu bpl
wwbbyned pangnldwo 66 Upbbywl L YGGuinpnGwlwl Gynnwuyh Gnlnbbnp.
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Ujuwhuny, YU3-h Yurnigdwb 2ppwbwybtpnid jwywagnibu npubnpynid GG wnGnGywwmynipjwb nne wnwbdlw-
hwwnynipjntGbtpp ybp hwlnn dwdwlwlwyhg dnnbGGpp™ MfwuwlwpgnuilGbph éwntpp L UphGunmwywb GGjpn-
GuyhG gwgtpp: Uwlw)lb Gpb GGjpnGwihG gwlgbpl wpfuwwnnid G0 «ule wpynh» uyqpnilGpny, CART dnnbGGpp
hGwpwynpnipjnib GG nwihu wwpgbine dnnbiih hhdpnid pGYwé thnhnfuwywGGbph thnfuywwywénipjwb plnyen
L wnwOdbwhwwnynepyniGGtpp™ npwlny huy wnwybnpynil utnwlwiny dpgwyhgbtiph Gywwmdwdp:

caruyusnk@3ntu

SOunbuwqbiinbbph 2ppwlnid gnynipyntl ntbh hwdwywnpénipynid wne wyl, np dwnwdwd wgnuwbwlwjhG hw-
dwlwnpqbpp, waywpu hptlg pwpnnipjwl L Yuwnwnpbinipjwl wunhdwOhg, hGuwpwynpnipnib s66 tnwjhu G-
fuwwnbiubnt wpdnipwjhl dqlwdwaibtpp pwgwnpéwly dgpunnipjwdp: LnyGhuy wyl hbnwagnunnnGbpp, npnlp Yw-
nnignid G0 Gowh hwdwywpqbp, win pynid’ untyl wpuwwnwbph htinhGwyp, ghunwygnud GG, np npwlp wwnpgqw-
wbu Ywplnp [pugnedGbp W hwydbywp gnpéhpltp 607 Yuwrnigqwdé npnawyh dnnbiwynpdwl uygpnibpltipny, L sG0
Ywpnn thnfuwphGb] dqO0wdwdtph GYwwndwdp hwyjwénipjwl qlwhwwnidwb Guuwwnwyny Gpypbtph nbunbunt-
pjwl dwlpwdwub YGpniénipjwlp: UybniwikOw)Ghy, dU3-h welwynipjnilGp Yuplnp hhdGwpwp Ywpnn £ hwG-
nhuwlw| Iwjwutnwbnid wpdnipwihb 6qlwdwdtph Ywd wpdnipwjht wnpdtigpyiwb kwywb aGonudbbph Yubhuw-
nbudw0 L gOwhwwniwl wpuwnmwbplbph hpwywbwgdiwb gnpéplpwgnty:

UnyG JGpinudnepjwlb hhdGwlywb GgpwhwbgnudGtpp Yuplbnp G0 hwnjuwwbu 3wjwunwbnid dqlwdwdbiph
yGpneénepjw bl ninnywé hbnwaqw wfuwnwbplbiph Yuqiwybpwydwb hwdwp.

o LGunpywé gntipti pninp thnthnfuwywGGtpp Iwjwutnwbh nbnbunipjwl hwdwp wsph G0 pGLUGNLY (wwagnyl
Ywbfuwwnbuntdwjht hwnbuwGhG6pny. npwlg 2wppnid npwbu hhdlwlwb wnwowbghy gnigwbhGGp Yupbh
E wnwhdOwglb pjniobh wwlwunipnh, upywynpow, qGwadh, wpunwpht wwpwph L pwblwihl ywpunwyn-
pnipntGGEph gnigwbhGEpp:

o Uqnwbwlwihlb dnuinbgiwb Gpynt hwdwygywé hGnbpulbpp Ywpnn GG Yhpwryb) ng dhwjl 6qlwdwdbph wuwy-
Owlwywh hwywlwlwbnipyntGbbph qGwhwwnmdwd, wy Gwbk wpdnipwihl hwpwptpwyw 8GndGGph 2powG-
Gtipp pwgwhwjndwb b Yubfuwwnbudwb hwdwp:

o MuwlbiwihG dnnbGGpp Jywynwd GG, np 2008-2009 pp. wndnipwjhb §qbwdwdibpb hptbg pGnypnd wmwppbp-
ynud thG qupqugnn GpypGapnud nhnwpyjwé Gwfuyhlb dqhwdwitphg, L npwGgnid npnhs nGpwlwumwnne-
pjnth GG nlbbgbp Ph0wbuwlyub L npwdwluwb plnyph thnthnfuwywGGtnp:

e 8nigwlhbtph wnwywbghynipjwl Ytippnednipjwdp wwpgynid t, np nhunnwnpyynn 24 thnthnfuwywbGtphg 9-np
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Swpy £ G261, np npnawyh thnthnfunepynilGlbip GG wnbnh nubbglbp gnigwOhGEph hwdbdwwnwlywb wnwybinip)niGbbpned, phl
hGswbu hhaGwywh dnnbpncd, wjuntin Lo wdwagnyGatpp q0wsh L Jupyuwynpnud/wdwbnbbph gnigwbhGbnl 66, uwyuyl wju
dnnbnd Jupbnpnepynib 66 unwGned Gwb wGwpd gnuph q[]bnh79, pwGytph wpwmwphb wynhybbp/ywpunwynpnipyntGltinh,
hGswbu Gwl wpunwhwbdwb L pGpwghy hwyh gnigwbhpGtpp:

Unyniuwly 37-1. Undnipuyhl 8qlOwdwdbnh Gwifuunnbudwl wpwowlghly gnigwiGh GEpG puwn wpbnpnigywl (Swppbpwly 2)

c = (=]
g -E 2 ! (J
B, EL 3 gf 8 2
= 5SS = 3 S =
3 & =3 S3 S5 @
3 e 3 3= 35 =
'g 5 3T T Ds\o ~ 3 c
i = 38.° =051 5
3 EN= c S 3's 33 =
s §5 5 33% E& 3
a F R 5 ;FEE_ S8 >
Upnwhwliwl wsh nbdy »-1992 : 010 : 0.10 7 5

o
N
~
N
o
o

8nuyg |y hu windwlwaonywds dglwdwdbnh wyl dwun, npnlg wnyjwy gniquilhyl wndwaouwlply £:

Q0wjywé dnnbGtph wpnyniGplbph mwpptpnipntGGEph0” weweowlghy thnthnfuwywbGtph Yuwplbnpnipjwb L Jubhuwunb-
untdwhl hwnlwbhGtph wenwding Iwdwygywé hlnbpubtpp npulinpti GG gptipb GnyyGwywb pwpd L wpryniGplbin:

Gowuwunnlyin 37-1. Iwdwlgywds plnbpup pwnpdn (Swppbpwl 2)
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Aug-05 7
Nov-05 7
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= {wiwlgywd hlnkpu

” Ulpwnd qnuyph qltph gniguwilhph Gowl wpynGelbphG whnp b ybpuptngty npnpwlih qaipundnpnupyudp, pwih np dwdwuliuypl pupn-
plnh ywndnipjwl wundwneny wyl hGwpwynpnipnib b niGlgly wpdwaquilplynt dhuyl 2009 p. dwnunh wndbgnldwlp:
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Unyniuwly 37-2. 6lwdwih wwiwlwlwl hwywlwlwlnipn G66na pun Iwdwlgyws hlnbpuh wpdbplbph (Swppbpwl 2)

Swiwygywé hbnbipu ' Muydwlwlwl hwjwlwywbnipinil (%)
03366 T
336615580 ] 0
15580 Lwdah S
N Wuwjiwlwlwa hwywbwlwbnipynta 1 6.8

Uju dnnbntd 3wdwygywé hlnbpuh 2tdwiht dwywpnwy Ywnbih £ hwiwptp 155.8 gnigwbhyp, nphg pwnép wpdbpltinh
ntwpnid 6qlwdwih hwjwlwywbnipjnilp gipwquGgnid £ 50%-p:

Qowuunnliin 37-2. Jwdwlgyws hlnbpup )wndp (wwhuyhl vninbignid) (Swppbpwl 2)

300
250 ‘\
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— Quidulgwd hlinkpu

Unyniuwly 37-3. Geluwdwdh wuydwlwlwl hwdwGuwlwlngn GG6pG pun Iwdwlgdwd hlnbpup wndtplbnh
(wwhuyhl dminbignid) (Swppbipwl 2)

Jwiwygywé hanbpu Muydwbwlwb hwjwlwywbnepnil (%)
0-272.60 0
272.60- 378.22 18.75
378.22 L wykih 87.5
N yuwjiwbwlwo hwywbwlwGnipyntl 6.8

Unnbih unyyl tnwppbpwyncd nhinwpyywéd dqlwdwitinhg 3-p wnbinh GG nubbgkl, Gpp hGnbpup qunGyt| £ 272.6-378.22 Gh-
owluwypntd, huy d0wgwd 7-p° 378.22-hg wybith wpdtipltph wwjdwbGGpned, hGnbwpwnp npwbu 260wjh0 dwywpnwy Ywpbih
L pGnnubtp hGnbpuh 378.22 wndtipp: 3wyt Gbp dhwjl, np 2009 p. dwnwnhb Swiwygdwé hGntpul plnnilb) £ 279.25 wpdtp,
hGsp Ghpwnpnid £ dqGwdwdh dhw)b dnn 20% hwwlwlwbnipyniG:
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Junfbyywé 8-UF°. Muwlbyuypl tnuppbpuwlih hpdGwlws CART vnnbih wpnyniGelepn

NwuwywpgnuiGbph dwrh Jwrenigdwl dwiwlwy Yhpwredbp G0 hbnlyw) hhoGwywb YwbnGobpb ne uwhdwGwhwyned-
Gbpp’
1. Npwbtu nhunwpynudbbiph pwdwbOdwb Ywbnb pGupdt £ *hOhh swihwbhzp, npp §jnulbbiph hwibdwn wwywhnyned k
wiblwthnpp hwpwpbpwywb ufuwp’

Unymuwly 38-U- ' RULE Battery qquynilnipjwl plivinfr wpryntGplGbpn

Model Name 1SE Terminal Nodes Rel. Error SplittingRule
Tree 1 37: 0.3994 : Sym Gini
 Tree2 37i  o03e94iGni
 Trees 21 04168:Twong
o Treea 1 15,  04189i0rd.Twoing
 Trees C T 9 04390iEntopy
 Tree6 T 199  06707iCL.Pob

2. Npwbu nwubph 20nphdwl GwhGwlwGbtp Yhpwedb B 3wjwuwp (Equal) GuiubwywGp (qqu)nibnipjwb ptiunh wpn-
JnLlpGEpp (wjwanyGa Ga):

3. Owntiph Ywlfuwwnbuntdwihl hwnlwbhbbph qGwhwwnnudb hpwywlwgyt] £ 5-wlqwijw fuwswél unnigniibbiph ub-
pnnny ((wywaneyGh £ gquynibnepywb pbunnd’ Unyniuwly 38-U-2):

Unyniuwly 38-U-2. CV Battery qquinilnpjwl phuinh wpmyn Gplbipp

Model Name 1SE Terminal Nodes Rel. Error CV Fold
Tree 1 E 37 0.3994 5
”””””” Tree2 . 39i 04316} 10
”””””” Tree3 4 16 o473 20
”””””” Tree4 . 18, o042, 50

4. Ythunwnydb) G0 htnlyw uwhiwbwhwynibbpp. nwuwywpgniibiiph éwnh hGnwaquw Ywrnigdwl wihpwdtin nhunwp-
ynudGtph Gwquaneyt pwOwyp® 10, dnnbh wnwybiwagneb funpnipynilbp’ 17 dwwpnwy, yGpelhwywb hwbgnygh G-
quigntjb swywip 2 nhinwnpyned (gquinilnipjwl pliunny (wywani)Gabphg dtyp):

5. Bwlh np dnnbntd weyw 66 dh wpp pwqiwdwlwpnuy npuwywywb thnhnfuwywGGbp (pGupnepyncGbbp, nGdnypw-
nhw), www npwig pwgiwqwl wantignipyntGbtipp uwhdwbwthwybine Guywwnwyny Yphpwndbp b niniqubwihb gnpéw-
Uhg, npp hwdwuwn t 1-h (Categorical Penalty for High Level=1):

QGwhwwnydwé dnnbip pGnipwgpyned b hGnlyw) wprnynebplbpny.

1. SYwbbpp pwnyugwé GG 1222 nhuinwpyniihg, nphg 302-p (24.71%) 6qlwdwiwjhb hpwyhdwybtp GG

Class Learn % Total

0 920 75.29 | 920
7777777777777 T 302 i 2471 % 302
77777777777 Total {1222 10000 | 1222

2. Swfuu-Pwpnnipjntt hwywuwpiwb nhinwpydwdp Yurnigywé Guquagnt)b ufuwny nwuwlwnpgnidltph éwnp pwnyw-
gwé k58, huy 1 U.C. Jwlnlny plGunpywé jwdwaneyb dwnp® 37 ytipelwywb hwGgniglbphg (ntu Unniuwly 18-U-3),
npG wpdnipwjhG GqGwdwibph pwgwwnpnipntGa wwwhnynid £ 24 thnthnfuwlwGh dhengny®:

% Pwgh Gepluywaginn puwqdwphy wpynilpuyhl QGuwhuwinwlwGibphg hGwpwynp b unwiuy Gwl wyy gniguwiylbn, npnlp wpwldhl (e ne-
onipyntGltnh wewplw G4:

81 LPuwlh np wpfuwwnwlph diniu hwilbyuwdlbnnid dnnbyGaph wpyniGplbpn ipybyne 66 wnwlg 06LGwpwlnigpniGGEpp, wuw prpnp wyyne-
uwlinn GGaphuywgynid GG Spwanpuyhl b puyhl inbupndy, hlsa whqrnkl jGqdny b L sh pwnpqiwlyntd:

& Uunihtun prynp wpyniGeGepp YEpwpbpnd 6G 1 U.C. GwGnlmy plunpfwd juuwqnyl Swnhl:
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Unymuwly 38-U-3. Lbpnpywd b qunwd éwnbph pwqdnipinin

Tree Num. Terminal Nodes Cross-Validated Relative Cost Resubstitution Relative Cost

Complexity
0.43209 + 0.02801 5 0.10263 ' 0.00000

* Uwquignyl swfuuny dwir
** Luwfwgnyl wn
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3. Ownh plnhwbnip Yunrnigywdpp

OILPREE<m 2:

Clars = |

DOLAREATE

DOLAREATION<= 27 33

M2_RES== 31344
L
Wt 15

INFLETION <a 2601
Clarscares
o

24

“+

=5

Wa 3100
M= 31

Wa 1000 Wa 1500

M= 10 M= 15
— | ]

INFLETION= 2.1 INFLETION <= 26.01
|
Temiral Temlral
Wl & Wale 12
Clars =0 Clars =0
Clarscares % Clarscares %
o (L) ERNCTT)
o oo 1 o
Wa 1400 W= 1900
[ERN M= 19
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3
Clars =0
OILPREE<= 2360
Clarzcaes

OILPREE<= 5203

FIECOEF = -163 DOLAREATION <= 4250 DOLAREATION = 4250

2R 8245 M_RES: 8245 RECERUE; <= 2406 FECERVES> 240
Temlral Temlral Temlral Temlral
Male 24 E Mole 25 Masde 27
Clars = | Clarz =0 Clarz =0 Clars =1
Clarscares % Clarscares % Clarscares % Clarscares %
oz =0 o & 1000 ERRNTINT: T o oo
I 6 730 o oo o oo 13 1m0
Wa 11400 Wa 200 Wa 500 Wa 1100 Wa 500
N 114 Ne & N [TX1 [
-

Temiral

Mode 13

Clars =0
ClarsCares %
o 13 1o
AL . - 15 o8
e 400 W 1500 W 1100

H= 4 H= 1E W= 11
I ]

DOLAREATION<= 2363
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OILPREE= 2350

L3y
Clars =0

OILPREE= 8203

T
Clars = |

CURRACE <= -2351 CURRACE = 2361
Temiral Temiral
Mode 35 Mode 3T
Clars =0 Clars =1

ClarsCares % ClarsCares %

o7 iwo o 13 2
o oo I 43 78S
W 700 W 5500
[T W= 55
| [

OILPREE= 7257

4. Unnbh hwpwpbpwywl ufuwip Ywd dwiuup 0.399 t. wju gnigwGhyp unynpwpwp tnwwnwGynid t(0,1) dhowlwjpned: 0
wndbpp hwiwwwwnwufuwbnid £ dnnbth Yuwwnwpjw) pwgwnpnepjwln (fit), 1 wpdtpp JbGpwpbpnid b ywwnwhwywb
pGunpnipjwl dnnbihG: 1-hg 066 wpdbtiplbp hGwpwdnp GG, Gt dnnbp, Wwwnwhwywb pGupnepjwb dnnbh hwobow-
nnipjwdp, wybkih ywwn hwwnynep)niGGtp nubh:

2 0.80 030 035
O
e W
>
© 0.40
e I

0.20

0] 10 20 30 40 50 60 70 80 90 100
Number of Nodes
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5. Unnth hwwinynipniGGbpp GEpYuwywglnn Yunlnpwagneb gnigwhpbtiphg £ ROC swthwbhyp, npG hptGhg GapYwjwglnid
E fuwswdl unnignilGiph wprynclGpnid 8hown L ufuwp nwuwywpgwé nhinwpynidbbinh hwdwdwubnepynibp: Uyjuhbpa,
w)b wpnn £ wwwnytpwgned nw) Gwb wpnyniGplph gquiyntlnipjwb dwuhG™ pGunpwph sGshG thnthnfuncpyncGGbphG h
wwnwutuwG: Uw Yuptih b hwibdwint) nigpupnG dbpiniénipyjwb R? gnpdwlgh hbin: ROC swihwlhpp plnnilned t
(0,1) dhowlwyph wpdtipltin. nppwb 066 wylpwh (wy: Utp Ynnihg qhwhwwndwé dnnbiip pGnipwagpyned £ gbipwqubg
wpmyntbpbtpny’

ROC Train=0.9185, ROC Test=0.8227:

6. bwnnigwé dwnwjhG dnnbh jnipwpwbsynip hwGgnygh Gapnpdw swihp dqGwdwdwihG hpwyhdwyGtph (Yupnn GGp
unwlw] Gwb ng Gqlwdwiwihlb nwup hwiwp) qglGwhwniwb nbwpnid GEpYuwywgynid £ Qbnpptipnuilbph qéwwwnyb-
nh (Gains Chart) L wryniuwyh dhongny:

100 T

80T

60 T

% Class

401

207

0 20 40 60 80 100

% Population

Unyniuwly 38-U-4. 26nppbpnidGEph wyniuwlp 6qGwdwduyhl nwup hwdwn

Node - Cases - % of Node - % - Cum% - Cum% - %
. Tgt.Class : Tgt.Class : Tgt.Class : Tgt. Class Pop : Pop

o

o
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Node - hwdwwuwinwufuwG hwlgnygn dwentd,

Cases Tgt. Class — wfjuy hwlgnygnid Guunwluyhl nuup (Gglwdwduyhl) nhunwnpyntdGbnh pwlwln,

% of Node Tgt. Class — wnfjwy hwligniygnid Guuinwluyhl nwup nhunwnplynidGbnh opep,

% Tgt. Class — wnjuy hwlgnygntd wrwldlwgywd Guuwnwluyhl nhunwnlyntdGbnh Lphep wndjwy nwup nne hwdwlgnipiwl dbo,

Cum % Tgt. Class — Guuwnwluyhl nwup pGhunlyws nhuwnlnidGbnh Yniinwluyhl Yppep indjwy nwuh nhuwnplnedbnh ok,

Cum % Pop — nfunwiplynidGbph Yniinwluyhl Yoprp nno hwdwlgnipiwl ok,

% Pop — wnjuy hwlgniygnid wrwldlwgywd nhunwnlynidabnh Uppnp nno hwdwlgnipywl vk,

Cases in Node - wnjuwy hwlbgnygnid npunwnlynidGbnh pwlwln,

Cum lift — Gwwinwluyhl nwup Yneanwluyhl Gprh hwpwpbnnigindn nhuwnlynidGbnh Ynenwluyhlb pnhd,

Lift Pop — ndjuyy hwlgnigned Guwinwluyhl nwup nfunwnplnidGbnh Lpnrh hwpwpbpnepneln GnyG hwbgnygh nnp
nfunwpynedlbnh onhi:

Qtinpptipnibtiph ybipniénipynilp gniyg b twihu, pb Gywwnwlwiht nwuph nhnwnpynwdGiph np dwub £ nwuwywpgdbp nno
hwiwygnipjwl npnawyh hwnywdéh nhnwnydwb wpnynipnid: Uwulwynpwwbiu, wnjntuwyhg b géwwwwinybiphg Gplinwd £, np
6qOwdwdwiht hpwyhdwybtph wydbh pwlb 30%-p nwuwlwpgubp t nno hwdwygnipjwlb plnwitbp 15%-h nhunwplydwb
wnpryntbpnid: Pwgh npwbhg, 86qGwdwdwihb hpwyhdwybtnh 2nipg 20%-0 wpwGdbwgybi b Swrh 5-pn hwlgnygnid™ 47.4%-p
hwwlwywbwihb pwfudwip:

7. Unwywlghly gnigwlhGtph Yuplnpnipynilp L GowlGwlwihnepjnilp dnnbnid qGwhwwndnid £ CART-nwd Gepnpdwé wi-
gnphpund, npnud hwdh G0 weGynid ng dhwjb ndjw) thnthnfuwywGh bpelwlwh dwenid nibtigwé nbpwlwwnwpnepnibp, wy|
Owl pwgwlwynn nhnnwpynedGbpny thnthnfuwywbGGph thnfuwptb npwbu «thnfuwnphbGhsbGbp» (surrogates) hwGnbu qunt hwG-
qwiwlpn:

b tnwppbpnip)nLlb ntigptiuhnG bippnidnipjwb thnthnfuwywGGtpp Ywpnn G6 niObOw) pwpdp Gowlwlwihnepnil, GneyGhuy
Gpt npwlp pGnhwlpwwbu hwinbu s6G quihu dnnbnd (Swenid) npwbu pwgwwnpnn thnthnfuwywb: Uw wywjdwbwynpwé k
ytipnGjw| «thnfuwnhlnn thnthnfuwlwGGtph» EdGLHnnY: GnpénGabph Ywplbnpnipynip CART-nd qOGwhwwnynid £ 6wnh pninn
hwwindwébbpnid gqifuwynp pwdwlnn L thnfuwphlnn thnthnfuwlwGGbph™ pwdwliwb  wprynibwybnnepjwl qGwhwwnwywbh
pwnbwydwb wndtipltiph gnudwnph hhdwl ypw, nphg htinn Juenigynid | hwdwwwwnwufuwb wunhdwlwywpg™ wikbGwibé
pwnbwydwb gnpéwygny thnthnfuwwlhG 2Gnphting 100 dhwynp, huy GnwulGbphG’ hwobdwwnwlwb Ywpgny wybith phs
uhbsl 0:

Utip Ynnihg qhwhwwnygwé donnbipnud”

UnynLuwly 38-U-5. Snponllbph Lwplinpnipinilp

Variable Score '

OWPRICE 100.00 NI
FISCOEF o boes24
ASSETPRICE | 5958 A
INFLATON | 5320 o
DOMCREDIT o bo39.00 o
M2RES o hosas2
OECDGROWTH % 305 e
SHTDEBT 3024 e
DOLARIZATION o b2ros
INTRATEDIFF e84
EXTOEBT L2522 -
ECONGROWTH o 1ed8 e
CRED_DEPOSIT o hess
CURRACC e
RESERVES 1561 -
EXPORT 08
FORASS LIAB 485 oW
CONTAGION v sr0 e
DEMOCRAT e
REEROVER 955 M
REGME2 906 I
TRANSFER T s16 i T
TOT e 335 o
ELECTION | 0.03 |

UjGniwitbw)bhd, thnthnfuwwbGbph Yupbnpnipjwl wpnynilplGbpp hwpwpbpwywb 600 jwfudwé éwrh Yunnigywdphg,
htiinbwpwn npwlp swhwnp b dGLGwpwbytlb npwbu pwgwndwy G0wnwunnipjnil thnthnfuwywGGbph Jepwptipjwy: Uju qlwhw-
nwlywbbbpp thwuwnnid GG dhw)b Swerh Yurnignudp Godwbwybine mdjw) gnpénGh hGwpwdnpnipyniln:

8. QnnpénGGLph Ywplnpnipjwl L, hwunwwbu, npwbg 260wjht dwywpnwyGbph bpwpebnjwp wwwnybpwgnd Yugdbipne
hwdwp hwpywdnp £ winpuwnwrlw) Gwb wpdwnwlwb Ywd uygpbwlwb hwbgnygh nmwpwbowniwb dwdwbwy thn-
thnfuwywbtph gnigwptipwd wpnynilplbphb: hGswbu ghwntlp hhdGwlwb pwdwhs thnthnfuwlwbp Guyph hwidw;-
fuwnhwjhG qGtph gnigwbh0 k, nplG wwywhnyb) £ waywwnwpnipjwb gnigwbhzh wokGwibd pwnbipwynidp:
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Unymuwly 38-U-6. Upvwunwlwl hwlqnygh pwdwlhsG6pp

; Competitor . Split : Improvement |  NLeft : NRight : N Missing
Main : OILPRICE i 23.60500 . 0.07992 5231 699 | 0

23 1 ELECTION ; 0,1,2.1: 0.00179 1145 77 0

9. Unnbith pnhwGnip YuwbuwwnGunidwihb hwinywbhG6pp qGuwhwwndned G0 pb” pGunpwbpncd, pb” pGunpwbphg nnipu: Ukp
Ynnihg Ywrnigwé hhdlGwlwl dwrend” plunpwlpnid 8houn nwuwlwnpqyb) b pGnhwlnep nhinwpynudGbph 83,8%-n,
pGunpwbphg nnipu’ 78.8%-n. pln npnud” dqlwdwiwihl hpwyhdwybtphg dhown b nwuwywpgyt 96.4%-p, huy plun-
pwlphg nnipu Ywlfuwwnbuyt £ npwbg 82.5%-p:

Unyniuwly 38-U-6. Ywlifuwnbudwl wpnyniGplbnl plunpwlpnid

Prediction Success--Learn--Count

Actual Total Percent 0 1

Class I Cases I Correct I N=744 I N=478
O . C....%20: ] 7967 133 ] 187,
3920 S L M .29
______________________ Totalhi 1222001 .
L Averager: 88.02) .

Overall % Correct: , i 83.80 .,

Unyniuwly 38-U-7. Ywlfuwinbudwl wpnyniGplG6pa pGanpwlphg nnupu

Prediction Success--Test--Count

Actual Total Percent 0 1

Class ! Cases ! Correct ! N=767 ! N=455
o ho%0r et A 208
N v08020 8245, 83 .24
,,,,,,,,,,,,,,,,,,,,,, Total:, 122200,
. Mverager L 80.03; [

Overall % Correct: | ‘ 78.81

CART dnntiwynpiwb qnpéplpwgn plnipwagnyned £ oh 2wpp GwiuGwlwl ywpwdtnptph uwhdwGiwdp® dhGslk pnib dn-
ntGEph Yuqgdndp: Uw Gowlwyned £, np ywplbnp hhdGwiuGnhpp wyn wwpwdbnpbph 62gpnncip b jwdwgneyb mwppbpwybt-
nh plGupnipjnilh t: CART-h Gqwé dpwagpwihG thwpbipnid tnwppbp wwpwibunnpbph Gyuwndwdp dnnbGtph qquynclnipynilp
qlwhwuwnbnt L hwiwwwwnwupuwb (wwagnyb pGupnepyntGb hpwywlwglbpne Gywwnwyny Gepnpdwéd GG hwiwwwwnwuuwb
UbfuwGhqulbp, wyn pyntd CART Batteries-p’ qnpdplpwgl wywnndwnwglbiint hwdwn: Ypwbghg dh pwbhuh wpnyniGplbpha,
npnbp ybpwpbipnid GG hwlgnygGbph dténipjwlp, dnnbth funpnipjwlp, fuwswdl uinnignudlbiph b pwdwOdwb YwOnGGtpha
LG, whnpwnwndéb) GGp dnnbth hhdGwlwl wwpwdtnptpp b uwhdwbwhwynidbtipp uwhdwGbhu: Uydd nhinwpytbp dh 2wpp
qquwjnilnipjwl ptiunkp, npnGp hwdwpnud BGp Ywplnp dnnbth wpnyneGplbiph nbuwGyynibhg:

CVR pbuwnp Yhpwnyntd £ wmwpptip nhinnwpynidbtph Yhpwenepynibhg fuwswdlb unnignidGbph wprnyniGpltph qquynclne-
pjntlp uwnnigbiint hwdwp: ®npdh 100-wlqudjw Ypyonipjwl wprynilpnid wwpqybp E, np fuwswdél unnigiwb ufuw| Gbph
OJwquaniyb0 dwlwpnwyp tnby £ 0.3815, wnwybjwagntGp® 0.5056, thohlGp® 0.4369: Lwbh np dbp dnnbintd wyn gnigwbhyp
0.399 I, www Yuwnbih b GYwwntl, np wjb pwdwywbhG gwédn £ dhohlhg, hGwnbwpwn d6p Yynndhg Yurnigwé unnbi b odnywé k
hp nwuh 6wnbphG pGnpny (wywgne)b hwnynipyncGatpny:
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3) (0.385) CVR 5 (10) (0.381)

0.557— :
HE Mn  =0.3815
e Median =0.4377
B g Mean =0.4369
0'50: 0 Max  =0.5056
S B ¢
Wooa5t Test Rel. Error
E g
0.40

0.35

LOVO (Leave One Variable Out) ptiunG hpwlwGOwglnid £ Gh 2wpp dwetinh Ywenignid, npnGghg jnipwpwGsynipntd, np-
wbu pwgwwnnpnn thnthnfuwlwGtn, sh Gipwednid nplbk nhnwpyynn gnpénb: Upw Gwwwnwyb £ wywpgbip wybinpn Ywd fuw-
qwnnn gnpénGGGph weywnipynibp: Uyniuwly 38-U-8-h wpnynilGplbpp Jywnid GG, np sGshG swithnd Ywnbih £ pwpbwdtb) dn-
nbh wpnynilplipp, tpt htnwgyblG wnlnph wwjdwGGbph, npwludbbpnbbph L wyp hnthnfuwywGbbp: Uwlw)l, pwGh np

npwag GEpnpdwb swihp 06§ sk, hGnbwpwn hdwuwin gnilGh dnntiihg pwgwntp nplt hinthnfuwywa:

lov_M2_RES (10) (0.424) lov_TOT (57) (0.377)
0.50 T3 : .
| ¢ . Min =0.3766
S 2 2 Median =0.4003
L% 045 1% : Mean = 0.4051
3 : . Max  =0.4819
¢ 040 73 3
0'355“““““““‘3“““‘ Test Rel. Error
0O O O O O OO0 0o OO0 O oo o o o o o o
I; Ii I; Ig I:n IZ) Ii I; |'<I'| I; I:) |'<I'| IS I; I:n I:n |: I; I; l:'l I:) I:) |: IZ)
R o33088832283%88Re528
BE8ZFREE3533°5388%8 3=z27250°
P EREZITAPPORIET F8208400
zZ 3 P8 oy ] o9 3t
- zZ
Unyniuwly 38-U-8. LOVO Battery qquynilnipjwl plunp wpnyntGpGbpn
Model Name : Opt. Terminal Nodes i Rel. Error : LOVO Predictor
__________ Treet9 . s, _ oswe;Tor
__________ Tree7 . 13 03779 TRANSFER
__________ TreetO ¢+ 87+ _ O37891EXPORT
__________ '_I'[gg_1_1___________ 55, 0.3809 | DOMCREDIT
Tree s n T T 03847 ASSETPRICE
””””” Tree 24 L 03863 | DOLARIZATION
”””””” Tree2 g T  oseed |ELECTION T
. Trees ATy 03925 REEROVER
] Tree® 6 03950 | SHTDEBT
,,,,,,,,,,, Treed . T 03976iCONTAGION
,,,,,,,,,, Tree23 . 74, 03990i0ECD GROWTH
,,,,,,,,,,, TreeQ . 73 04000 CURRACC
,,,,,,,,,, Treet4 . 86 04006 ECONGROWTH
,,,,,,,,,,, Tree4 . 88 04084!REGIME2
,,,,,,,,,,, Tree5 . 88, 04087!RESERVES
,,,,,,,,,, Tree20 . 80i 04108 CRED DEPOSIT
,,,,,,,,,, Tree13 . 15 OAUM1JINFLATON
,,,,,,,,,, Tree22 M 04184 INTRATEDIFF
,,,,,,,,,,, Tree7 . 29 O41911EXTDEBT
,,,,,,,,,, Treel2 . 10, 0445/M2RES
___________ Tree! .58 O04252;DEMOCRAT _
__________ Treet8 %4 04262 FORASS LIAB
__________ Treet6 4 04308}FISCDEF
Tree 21 | 28, 0.4819 | OILPRICE

MCT-0 hptGhg GEplYwywglnid £ UnbGunb Ywppn pbun® ninnduwé dnnbiih hwnynipyniGlbph GouwbGwlwhnipjwl wywpgiwbn:
Lwpu pwppbpnd wwwnwhwlwbnpbh fuwnbynid E Ywfuyw thnthnfuwywh nwuwynpgwéncpynilp (uw GGpwnpned £, np pwln-
yned GG pninp hGupwynp Yuwwbtpp pwgwwnpnn b Ywfuwp thnthnfuwlwGGEph dholy), nphg hGwnn Junenegynid £ ungnpwyw dn-
nG: UnyG gnpépGpwgp Ynpybtiny pwqdwphy wlqualtp’™ unmwgwé wpryniOplbpp hwibdwwnynid GG hhdGwywb dnnbh
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wpnyntOpllph hbwn: Qwuwnnptl, wyu gquynilnepjwb pliunp hGupwynpnipjnilb £ tnwhu ywpgbipne dnpbipnid wnw Ywwtiph L
pwgwwnpnn thnthnfuwlwGatpnid wathnthwd nbntwwnynipjwb Yuwpunpnepynclnp:

20-wlqwyjw thnpdtiphg htitnn wwpqyb £, np dhohlnud «pwlnywé» dnnbi06pt wwwhnygnid 60 ROC gnigwlhyh 0.5216
wndtip® ROC Test=0.5216, dhGsntin hhiGwywhb dnnbintd wyb Yuaqintd £ ROC Test=0.8227: Uw GGpwnnpnid £, np pninp wyh
dnnbGtpp, npnlp Yuwwwhnybb 0.48-0.57 wndtiplbphg pwpép ROC gnigwbhy, Ywpnn GG hwdwpybp plnniGtih: Lwbh np dbp
wmwnpbpwynid wyb pwdwlwbhb qipwquwbgnid £ hp Gdwé uwhdwbwihb wpdbplbnp, www nw Jywjnid £ wenigwé dnnbih
Lwywant)G hwnynipyntGGtiph dwuh:

MCT Chart; Y Axis = ROC Test

0.9

08T

0.77

Avg. ROC

067

040 + 1
0 20 40 60 80 100 120 140 160

Number of Nodes

MVI ptiunp hGwpwynpnipyntl b nmwhu ywngbine thnhnfuwlwbGpnid wew pwgwlwinn gnigwbhGbph nbpwlywnw-
pnipjnilp dnnbith wpryniGpGbpnud: @Lunh wpmyniGpGbpp yywynid GG, np Pugwlwjnn wpdtipltph thnfuwphOnn y&né thnthn-
fuwywabtph, hGswbu Gub dnnbntd hwdwwywwwufuwb nniqulwihG dhwynplbph Gipwendp Ywpnn £ Ypgdwnbp dnnbih
ufuwp vhGsk 0.3730, hGsp phs £ nwpptpdnid hhdGwywh twpptipwyh 0.3994 windtiphg: IGwnblwpwn, Ywpnn GOp thwuwnbi, np
atip Ynndhg Yurnigywd dnnbintd pwgwlwynn wndbpltph funhpp hGupwynphOu (wy (neddtbp £ thnfuwphGnn thinthnfuwywG-
Gtiph dhengny:

d ON IAN ON -

MVI_No_P (7) (0.407) MVI_P (14) (0.373)
0.44 : 0 _
L 0 0 Min =0.3730
o 042 T . g Median = 0.3994
2 i : : Mean = 0.3970
Y040 t . : Max  =0.4218
& 0.38 I : :
’ L H ¥ Test Rel. Error
0.36 + H
=z Z
< < |
P4 T
o
T

Auo IAN A
d INA ON -+

TARGET: Swlywgwé ytnpniénipjwb Yuplnp Gwhuwwwydwbbbphg E pwgwunpnn thnthnfuwywGGtph dhol wnw thnfulw-
wwygdwdénipyntGltiph (OntpinhynihObwpnepjw) pwgwluwynipinilp: UJwlnwlwb Yyndwphwghnb dwwnphgh Yhpwnenipynilp
Ywpnn b wwwnybpwgnid wnw) wrwGéhb gnegbiph thnfuuwywdénipjwb ybipwptpjwy, uwywyb sh upnn hwiwwwwnwufuwb
wnryntbpltip gpwlgt, tpb wew G0 pwqdwyh, hOswbu Gwl ng qéwjhG pGneph Ywwtip: TARGET Battery-G hGwpwynpnt-
pjnLb b wrnwihu | nuétint wyu fulinhpp: Qnpéplpwgl wjuwhuhb k. pwgwwnpnn thnthnfuwlwGbphg jnipwpwbsjnipp, pGunpdbing
npwbu Ywiuywy, hpwywbwglnid £ dnnbiwdnpnid (Yuenigynid G0 nwuwywpqiwb dwrebp npwlywywb pGniyph thnthnfuwywG-
Gtph hwdwn L nbgptiuhnG Swrbtip® wGpOnhwwn thnthnfuwywGGEph hwdwp)™ §jnu gnpénGGtpp nhinwpytiind npwbiu pwgwin-
pnn: UpnyniGpwjhG dnnGGenph hwwnynepynctGGtpp Jywyned G0 tndjwy thnthnfuwywbh L gjneubGbph dhol wnlw thnfujuwwwygdw-
6nipynLbGGbph ybipwptpjwy, huy thnhnfuwywGGbph YwpunpnepyniGGbipp gnyyg 66 wwihu, pb hwinwwbu np qnpénGGbnpa Go
hwlnbu Y6 gjnLu dnnb GEpnLy:
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hGswbtu Gpunw bt Uyniwwly 38-U-9-hg, wibklwitd pwgwwnntihnipynib nibtb OILPRICE, RESERVES, OECD Growth,
CRED_DEPOSIT, EXTDEBT, SHTDEBT gnigw(h0tpp: bul, oppGuwy, hpwywb thnfuwnpdtiph qbpwpdlnpnidp, wpunwhw-
Gnidp Ywd qOwdp hGwpwynp sk Yulfuwwnbubp gnpénGGbph nplk fubipwdhwn hwdwygnepjwdp (Rel.Error>1):

Unymuwly 38-U-9. TARGET Batfery pbuwnh wnnniGplbnp

Model Name 1SE Terminal Nodes Rel. Error Target
Tree 21 : G:L 0.2005 | OILPRICE
””””””” Tree5s 1 700 03017!RESERVES
”””””” Tree23 . """ "46:  03106:0ECD_GROWTH
”””””” Tree20 ' 477 03419:CRED_DEPOSIT
””””””” Tree7 . 3 03451 EXTDEBT
””””””” Tree6 . a1, 03588,SHTDEBT
”””””” Treet8 ' 211 03702'FORASS_LAB
”””””” Tree24 404973 DOLARIZATION
------------ Tree12 T g 05181 M2_RES
”””””” Treet6 20 06281:FISCOEF
”””””” Treet1 . 4,  06793.DOMCREDIT
”””””” Tree22 1 gl To7986 ! INTRATEDIFF
””””””” Tree9 e T 087151 CURRACC T
------------ Tree1s 0T T 0121 | ASSETPRICE
””””””” Tree8 . 20 10333:REEROVER
”””””” Treet7 . 3. 10434.TRANSFER
”””””” Tree 10 gy qiAm29EXPORT
”””””” Tree 13 T T T T g5 LINFLATION T
------------ Tree 14 TR T 3423V ECONGROWTH
”””””” Treet9 20 14284 TOT

Swunywlwywb £, np d0wgwdé thnthnfuwlwbbbph pwgwunpnipjwlb gnpontd wibklwibs nbpwlwwnwnpnipiniGb nubh
INTRATEDIFF-n, npp pninp dnnbi GGpnd dhohl wpdtipnyd hwinbu £ quihu 23% Jwplnpnipjwip:

Variable Importance Averaging

1001
90T
80T
70:

60T

50T

Var. Importance

40T ° Median

30T

201

0 V] = = [VE [!L!ILL
&OEEQSWEmﬂgomEm(oﬁogoowug
O = o W gy g O w > = W gy o ¢ g > = E s = o
ke g ogeg &o o x5 oo0ooofFxkob Q59 F
E S X E J ¢ WUE @ o Ogx @ 0 w e g o 2
S @ W I 3 O X w ¢ = = [ w @ = = <
o o 2 ©] = [©] z @

z »n ¢ o o W - m 4
E Z © a 2 2 = 3 x < Q [=
z w x A o o 2 S o S
= & ° g g 2

[3) a 3

Junfbywd 8-U* IpiGwlwl dnnkyfg wowldlwgywd gininp dnnbjwdnpdwl wpnynGpGpn®™

Data Sample
63 Records Total
Class Learn : % Total
,,,,,,,,,,,,, 0 A 8825 M
,,,,,,,,,,,,, t.oo 2 37520
Total \ 63 \ 100.00 \ 63 )

& Unnbyh wy plmpwanptpp Guptyh b unwiuy hbnhluwlpg:
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Classification tree topology for: CRISIS

Racle 1
Clazs =1
M2_RES ==192.35
Clazs Cazes %

a 20 T

W=83.00
M=53

1 43 683

M2_RES == 129 35

Mode 2
Class =0
EXPORT == 2532
Class Cases %

M2 _RES = 19935

Mode 5
Class =1
SHTDEBT == 89.74
Class Cazes %

a 17 5341 a 3 a7
1 15 4689 1 28 903
W' =32.00 W'=31.00
M=32 M=31
I
EXPORT == 2532 EKPORTF 25352 SHTDEBTI<= B9.74 SHTDEBTI= B974
Terminal MNode 3 Terminal Terminal
Mode 1 Class =0 Mode 5 Mode B
Class =1 FISCDEF == 567 Class =0 Class =1
Class Cazes % Class Cases % Class Cazes % Class Cazes %
o o oo o 17 B3O o 3 750 o o oo
1 7 100.0 1 5 320 1 1 250 1 27 1000
Wy =700 Wy = 2500 Wy =400 Wy =27 .00
MN=7 N=25 M=4 M=27
] I I | |
FISCDEF I<: SB7 F\SCDEFI> 567
Mode 4 Terminal
Class =0 Mode 4
RESERVES <= 883 Class =0
Class Cazes % Class Cazes %
o 14 778 o 3 428
1 4 222 1 4 571
W=1a.00 W=T.00
M=18 M=7
I I
RESERVESI == G583 RESERVEIS = 8863
Terminal Terminal
Mocle 2 Mocle 3
Class =1 Class=0
Class Cases % Class Casss %
a a 00 1] 14 824
1 1 100.0 1 3 176
W=1.00 W= 1700
M=1 M=17
Error Curve
*(,O; 0.60 0490 Q57
(@]
o 0.55
=
® 0.50
)
(14
0.45- w |
0 1 2 3 4 5 6
Number of Nodes
Variable Importance
Variable ' Score |
M2 RES o 10000 : IS
DOMCREDIT . Lo 8498 o L,
RESERVES . b 6006 s,
INTRATEDIFF . L 5032 s,
SHTDEBT . Lo 4116 oo
EXPORT ... Lo 3544 o
DOLARIZATION ... bl 3254 e
EXTOEBT .. L 2911 e
FISCDEF 2816 .l
FORASS LIAB ... Lo 2037 . ol
INFLATION L 1004 e
TRANSFER . L 644 e
REGIME2 i 510 el
REEROVER ! 2.52 !
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Prediction Success--Learn--Count

Percent

Class , Cases , Correct , N=28

| | | 0 |
Class : Cases : Correct : N=26 : N=37
0 20y 7000: “.oo 6
C S A - S 2090 20 3
,,,,,,,,,,,,,,,,,,,,,, Total:, 8300, M.
o Aerage:; ] 7mos: L
Overall % Correct: | : 7143 |
Junfbyywd 8-P. Muwlbyuyhl inwppbpulh Wy plnpwlpuypl 1 dnpbyh wpnyniGpabpr™
Data Sample
1218 Records Total
Class i Lean i % i Total
0 : 580 i 4re2 580 .
””””””” 1468 o 8288 . 68
”””””” Total: ' 1218 : 100.00 : 1218
Error Curve
z 0.90 0658 0649
(G
5 0.80
=
T 0.70
4
0.60——+—+——+—+——————————+—
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Number of Nodes
Variable Importance
Variable ESoore
OWPRICE . ._.i /10000 ;e
ASSETPRICE 8725 I,
M RES ! 6897 . -
FORASS LAB o 62.79 Clmamone-
OECD_GROWTH [ 62.71 oo
IO L 4940 e
REEROVER e 46.63 e
FISCDEF | 41.39 LI

8 Bwnph vwipwdwul wengdwdpn, hsubu Gul snnbh wy plnipwentnp, wpbh b unwiuy hbnpluwlhg:
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BXTDEBT S 3925 e
CRED_DEPOSIT : 33.88 T
INFLATION i 32.78 vl
RESERVES | 30.86 A
SHTDEBT I 2957 e
DEMOCRAT E 25.51 i
DOLARIZATION i 24.82 I
INTRATEDIFF i 24.64 I
DOMCREDIT E 21.38 T
ECONGROWTH ; 21.02 Ll
TRANSFER ! 17.02 I
CURRACC i 14.48 Sl
EXPORT ; 8.54 Al
CONTAGION 4.47 o
ELECTION : 1.95 :
Prediction Success--Learn--Count

Actual ! Total ! Percent ! 0 !

Class ! Cases ! Correct ! N=614 ! N=604
[ O 86.38: 501 .19
L b ........ks8, 8229, .. ms, ... .52
,,,,,,,,,,,,,,,,,,,,,, Total:: 121800:
... _Average:; . 8433, .

Overall % Correct: | i 84.24 '

Prediction Success--Test-—-Count

Actual : Total : Percent : 0 :

Class ! Cases ! Correct ! N=622 ! N=596
O ..B80L 6845; 397 183
Y. | - 6473: 25, .48
,,,,,,,,,,,,,,,,,,,,,, Total:y 21800 ..
.. _Average:; Co 6659, .

Overall % Correct: ! E 66.50 | E

Junfljywo 8-9. Mwlbbjuyhl inwuppbpwlh Uy plunpwlpuyhli 2 dnnbyh wpnne ﬁ_gﬁb/w”
Data Sample
1222 Records Total

Class Leam % Total
,,,,,,,,,,,,, O .75 . 6260 . 76
,,,,,,,,,,,,, L A -1 A S L. SR .-l S

Total ! 1222 ! 100.00 ! 1222

Classification tree topology for: CRISIS
va
1 {}
.I.I [ = {] 1 = {1
O 3 1 J [3 ] ] [ |
I.I .I .I.?. 1 I.I .I I.I I.I 1 = 1 = 1 I.I. -
o8 1 ] g [ || A OR A0 ORn || 0 [ ||
I. 1 - .I o8 7 I.I O I.I O O [} O a0 I. o [1 = g 8a0g [}
O o8 | |0 g A
g a - I. [}
Error Curve
1.00 054 052

0.80
0.60
0.40

Relative Cost

0 10 20

30

40 50

60

70 80

Number of Nodes

90

100

110

120
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% Bwnph vwipwdwul wentgywdpn, hsubu Gul snnbih wy plnipwentnp, wpbh b unwiuy hbnplGuwlhg:
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Variable Importance

Variable ' Score !
ASSETPRICE .. . 10000 Immn——n"ns
FISCDEF .. b 65.96 ______ Il __ -
OWPRICE i 5578 . B ——
DOLARIZATION ' 50.51 TR
M2 RES . P 4146 e
ECONGROWTH ... b 38.39 _____mnnen
OECD_GROWTH i 3819 . e
FORASS LIAB ] b 37.25 oo
INTRATEDIFE i 3658 . e
SHTDEBT .. PO 3560 S
REEROVER i 3343 . O
L - 3299 . S
CRED_DEPOSIT ot 3173 . R
EXTDEBT : 30.22 R THTIA]
DEMOCRAT . I 2833 . Sy
TRANSFER ... [ 2722 . B,
DOMCREDIT .. b 2500 . s
CURRACC .. L 2356 . S
RESERVES ... Lo 2349 . e
INFLATION .. L 2253 . A
EXPORT .. Lo 2063 . e
REGIME2 .. i 906 F L
CONTAGION | 4.31 i
ELECTION ; 3.80 ]
Prediction Success--Learn--Count
Actual i Total i Percent 0 1
Class : Cases : Correct ! N=694 ! N=528
0 ; 765, 8667. | 663, ] 102,
N g L g 3
L Totaki 7 1222000 o .
. Average:! L 89.941 |
Overall % Correct: | i 89.12, i
Prediction Success--Test-—-Count
Actual | Total | Percent | 0 | 1
Class 1 Cases 1 Correct 1 N=698 1 N=524
0 : 765, 7229 563; 212
(R Y 74 S 827) 45, 312
e Totak 1222000 R [
""""""""" Average:! || 70281
777777777777 Overall % Correct: : : 70.79 : !
Junfbyywd 8-1. Mwlluyhl mwppbpuwlp Uyplinpwipuyhl 3 dnnbyh wpnyniGeGpn®
Data Sample
1180 Records Total
Class i Leamn i % i Total
0 : 1056 : 8949 1056
””””””” 1 124 : 081 A
”””””” Total: : 1180 I 100.00 I 1180

Classification tree topology for: CRISIS

% Bwnph vwipwdwul wentgdwdpn, hsubu Gul dnnbih wy plnipwentnp, wpbh Eunwiuy hbnplGuwlhg:



Error Curve

‘g 0.70 053 043
S.j 0.60
§ 0.50
T 040! |
0 10 20 30 40 50 60 70 80
Number of Nodes
Variable Importance
Variable ' Score
ASSETPRICE2 100.00 Amnn——mnn—
OILPRICEY ] b 3219 . }
DOLAR2 L2488 o
FISCDEFY T 2259 e
INFLATIONT 2044 e
CONTAGION b 18.02 e
ECONGROWTHT oo 72w
CRED_DEPOSITT [ 16.81 e
EXT BB . [ 1348 ML
REROVI L 1330 .
DEMOCRAT L 1097 e
OECD_GROWTH4 L1080 I
M2RES2 L 949 o
SHTDEBT3 o 917 e
INTRATEDIFF1 o 8.86 e
DOMCREDIT3 L 611 T
EXPORT3 564 oo
FORASS LIAB4 o 550 T
CAL 43
RES4 e .
TRANSFER4 25 .
REGIME3LEV : 0.51 !
Prediction Success--Learn--Count
Total ‘ Percent | 0 ‘ 1
Cases i Correct i N=854 i N=326
1,056 ! 79.73 ! 842! 214
R S 1247 8082 2y 112
o 1M800:0 L L
| 8503:
I 80.85 ! :
Prediction Success--Test--Count
Actual | Total | Percent | 0 | 1
Class , Cases , Correct , N=780 1 N=400
O ] e 1086, ] A2, ] o ......305
1 ! 124 7661: 297 e
””””””””””” Total:}  1,18000% &b
" Average:! L 7387 s
"""""" Overall % Correct: - T 71.69 ! .

Junfbywé 8-6. Mwltyuypl twppbpuwlh Wy ptnpwipuypl 4 vnnbih wpnyniGplepn®™

Data Sample
1180 Records Total
Leamn ' %
1180 i 100.00

Total
1180

Class
Total:

5 Bwnp vwipwdwul wengywdpn, hswbu Gul snnbh wy plnipwentnp, wpbh b unwiuy hbnplGuwlhg:
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Regression tree topology for: CRISIS

Error Curve
§ 1.00 0918 o734
LE
o 0-90
2
© 0.80
0]
% 0.70 '
0 10 20 30 40
Number of Nodes
Terminal Nodes
Terminal Nodes Sorted By Target Variable Prediction
+
50
40
® |
1%}
4 %0 1
o |
20 + + =
| + +
10 — I T ii i
+
* *‘ I S
0 _|.i.-.i:l;i$$+5-LJ-iJ.=¢T#*$iFTTF'FT*T*
- T + +
Variable Importance
Variable ' Score
OLPRICET L 10000t WM ___
INFLATIONT L9873 UMM ___
M2 RS . L8569 T
CONTAGION . L6761 a0
EXTOE BT A 4831 chn
INTRATEDIFE . L. 4083 1101
REROV Y L Lo 3990 . 1L,
DOMCREDITS . L3823 clmne oo
RESA . Lo 3149 o
REGIME3LEY . Lo 2428 oo
DEMOCRAT . Loo...21re oo
CRED DEPOSITY ... Lo 1243 L B
SHTDEBTS . Lo 847 o om_.
DOLARZ Lo 628 o
CAd . L 463 1
OECD_GROWTH4 . . 420 o
ASSETPRICE2 ] Lo 408 ol
FORASS LIAB4 . L 332 L
EXPORTS .. L 264 b
BCONGROWTHY .. . 213 . e
TRANSFERA . Lo 162 . L
P SR . Lo 076 . L
YO I 029 . b e e
ELECTION4 ; 0.00 ;




Jwibyywo 8-2. Updwmnwlwl hwlgnygh pwdwlhsGnh hwobvwwmnipintan Gplne onnbyGapnid

Updwwwywh hwbgniygh pwdwbhgGbpp GpYwyh hGntipuny (wquwjhl dnnbnLd
Main Splitter Improvement = 0.09492

I Competitor . Split i Improvement ; N Left PN Right Y Missing
__Main: ASSETPRICE2 &+ 456167 009492: 185 481: 564
__1:CONTAGION &+ or 008461: 416; 764 0
____2:0lLPRICEY 2360500; 0.08447: 463: ;0
_ 3IECONGROWTH1 &+ 141162, 0.06404. 641 91: 115
____AUNFLATIONt I 17.36325) 005794 865: 814, 1
,,,,,?,,QRE'?,PEF}QSJTJ ,,,,,,,,,,,,,,,,,,, i 22323669 0043541 044 127y 9

61 REROV1 | 4.78957 1 0.03979 936: 137 107
A U ohesss) 00398t 87! 939 154
" sioEcpeRowTHe T oouari oossssi  ai0i 706l o4
9'M2RES2 . 36461993: 003623: 920: 64: 196
_10iEXTDEBTT [ 31.22720: 0.02898: 287; 770 153
_ MIEXPORT3 I 6.031761 002886 330 814; 36
,,,,J?,,F',SP,D,E,FJ ,,,,,,,,,,,,,,,,,,,,,,,,,, I 660509 002136 63; 644; 473
_1s ,TRAN%F,EB‘} ,,,,,,,,,,,,,,,,,,,,,,, o -107.65033: 0.02034: 130; 931 119

14 1 SHTDEBT3 i 4.06681 001922: 500 1074: 56
_""1_5"I—3—E—I\;I(—)—C—Ii—A—T ________________________ L 191 0.01820 | 150 938 92
Cdeipolare TN aae0ss ! ootedsi s sl a02
,,,,J?,EB,E?{“, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I 1010812 99,1,4,9,4,: ,,,,,,,,, 281 765; 134
___18:DOMCREDIT3 I 5143970 0.01408: 885: 252; 43
_ 19!FORASs LiAB4 i 1001.949281 0.01097: "8y : 12
L I -0.34092; 0.00676; 264 434 482
oo2eA S -1366245; 0.00522; 130 o16; 134

22 REGIME3LEV i 1 0.00338 ! 347 791 42
__23UELECTIONS N 012 000288} _ 1131i 49l 0

_______ A N S T : :

Updwwwlwb hwhgnygh pwdwhsGtpp UGpGnhwwn USE hGnkpuny dnnbntd
Main Splitter Improvement = 1.30952
Competitor Split Improvement | ! N Left N Right N Missing

Main | OILPRICE1 . 24.56000 | 1.30952 | 484 | 696 ! 0
UINRLATIONT T aaerr20i  dz7otel el 2a0) 1
_2REROVT ,,,,, 1034504 126751 31, 42; 107
___3JCONTAGON I 9,: ,,,,,,, 1,9?,5,6,7,' ,,,,,,,,, a8, 4 0

41 M2_RES2 ! 465.70514 ! 0.93234 ! 959 1 251 196
Csiassetmicez U iesmml oo s sl ses
_ BIECONGROWTH1 | 03321 065718} i 94! 115
_ TUNTRATEDIFFT 1 186500} 060365 8 %8 154
_____8iDOMCREDIT3 i 61.49816; 085351 04Ty . 10, 8

9| CRED_DEPOSIT1 1 220.34204 ) oszzosiL 1039 ! 132 9
Cwoimess U ogeiss!  oareor! ze0i 7sel a4
_MGFISCOEFt | 660509}  oa4t477i I e44r 473
_f20EXPORTS | 603176} 041336} BOI 814. 3%

13 | REGIME3LEV E 1 0.32417 ! 347! 791! 42
T iaibEmocraT T 765 020323! 10400 48 92
L aseT
S U AU 8910y
 15:0ECD_GROWTH4 I 3. ????{5) ,,,,,,, 9???{5,8,' ,,,,,,,,, m2n 144 264

16 | EXTDEBT1 | 120.86922 0.18309 1002 ; 251 153
© 17!sHTDEBTZ b 4066811 010421 501 10741 56
Cotsjcas 1 Bestar; 010391 585 461 134
19iDOLAR2 ! 2313165 000316} 2200 58 202

20 TOTA k -2.94011 | 0.09051 | 128 570 | 482
_Z1FORASSLAB4 i 4152643 0086l 1067} 01 12

22 | TRANSFER4 i -7.76749 | 0.05700 | 414 647 | 119
Camimecmons T oored  isttael o

i i 211 i i i
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Jwibyyuwé 8-F. Iwywunwbh nyjwibbpny Ywenigywé dnnbith wprynLGplpp®

Tree Sequence

Tree Number | Terminal Nodes | Cross-Validated Relative Cost ! Resubstitution Relative Cost | Complexity
______ \ 6 i Of720:00s244 i 008720 i 000000
Lz H 5 S 0.15103£0.04903 o......00%812 L. 000449
______ 3 Ay b21486:008819 . 011740 . 001065 _
,,,,,, 4 8 i 033r77+006738 . 020042 . 004152
,,,,,, 5 i....2 i 035847x008592 i 031502 i 005776
6 5 1 5 1.00000 + 0.00000 5 1.00000 5 0.34205
* Minimum Cost
** Optimal
Data Sample
159 Records Total
Class ‘ Leamn ‘ % ‘ Total
,,,,,,,,,,,,, AT 2986 AT
,,,,,,,,,,,,, O M2 e M2
Total ; 159 5 100.00 5 159
Classification tree topology for: CRISIS
Mode 1
Class =1
CRED_DEP == 109.92
Class Cases %
a 112 704
1 47 296
W=159.00
N=159
CREDiDEPf: 10992 : CREDiDEPﬁ 10992
Mocle 2 Moce 3
Clasz =0 Class =1
REEROWER == -7.18 INFLATION == 518
Class Cases % Clazs Cazes %
a 79 935 a Y -1
1 1 1.3 1 46 58.2
W= 80.00 W=79.00
M=30 M=73
] I
—_—— I
REEROVEI? == 718 REERO\/’EII?> T8 INFLAT\OI‘:J == 518 \NFLAT\OI‘IQ> 918
Terminal Terminal Mode 4 Terminal
Mode 1 Mocde 2 Clasz =0 MNode 5
Class =1 Clazz =10 TRANSFER == -17.82 Class =1
Class Cases % Class Cases % Class Cases % Class Cases %
a o on a 79 1000 a 32 a&0n a 1 26
1 1 1000 1 0 0o 1 3 200 1 38 a4
W=1.00 W =79.00 W= 40,00 WW=39.00
=1 MN=73 =40 M=33
.= | 1 ]
—_——l
TRANSFEF.’I ==-1752 TRANSFEI? = 782
Terminal Terminal
Mode 3 Mocle 4
Class =1 Clasz =0
Class Cases % Class Cases %
0 5 455 0 27 93
1 545 1 2 K]
W=11.00 W =28.00
M=11 M=29
I |
Error Curve
g 040 Sl
(&)
o 0.30
2
® 0.20
iz
0.10° i
0 1 2 3 4 5 6
Number of Nodes

% Unnbyh wy plnipwaptpp Guptyp b unwiuwy hbnhlulpg:
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Gains for 1

1007

801

60 1

% Class

401

201

0 20 40 60 80 100

% Population

Navigator 1 (5): Tree Summary Reports: Gains Data for 1

Node . Cases : % ofNode : % ;. Cum%  Cum% % . Cases | Cum Lift
. Tgt.Class @ Tgt.Class @ Tgt. Class @ Tgt. Class : Pop : Pop - inNode lift Pop

1 1 © 10000 : 213 213 . 063 : 063 1 . 338 . 338
5 B 9744 8085 - 8298 2516 2453 - 9 330 330
ERI sass | 1277 | were | w208 eee | 1| 208 | 18
a2 690 . - 426 . 10000 ! 5031 - 1824 . 20 199 023
21 0 ! 000 ! 000 | 10000 | 10000 : 4969 | 79 : 100 | 000

Variable Importance
Variable ' Score
CREDDEP i 1000 -
FORASSETLAB ,,,,,,,, 005 i|J|J|J|J|J|,||U!”J|JUU'J'J'J'!U”J',”J ,,,,,
SHT BT A Toer . cnn———_
RECIME ] A 6980 . A
BCOGROWTH A 64.36 Ll
CONTAGION L 4150w
INFLATION L soma o
TRANSFER o /54 e
M2_RES ! 30.88 T
DEMOCRACY 922 o
EXTDEBT P 1631 e
EXPORT b 1532 e
RESERVES L 1210 T
REEROVER C i
CREDIT L 78 e
GLOBALECOGROWTH L 758 e
OILPRICE L 254 o
CURRACC © o0 T
Prediction Success--Learn--Count
Actual ‘ Total ‘ Percent
Class | Cases | Correct
o L M2i  e4e4; 106
L sy 9S4 2y s
,,,,,,,,,,,,,,,,,,,,,, Total:: 18900:
Average:; :

Actual i Total i Percent i 0 5 1

Class ! Cases ! Correct ! N=112 ! N=47
0 ; 121 95.54 | 107 5
T ATL 893D 5L 42
R Totali 15900, o
e Averageri L 2451 S

Overall % Correct: | ; 93.71! ; )

140



Jwbidwo 9. Nbgpbupinl dwnh wenigdwld depnnwpwlnipinilp

hGswbu G246 Ep, CART-p Ywnnignd £ rbgptuhnG dwnbin, Gpp Ywiuyw) Ywd pwgwnpdnn thnthnfuwlwbb wOpbnhwun
NGgnpGuhnl dwrh Ywrnigiwb gnpéplpwgp 00wl £ nwuwlwpqiwb dwrh wnwpptpwyhb, vwluwild wyjuwnbin 60 Yhpwnynid
OwfulGwywbGtpp, hOswbu Gwb nwubph 26nphdwb YwGnGGbpp. thnfuwpbOp Yhpwneyned GG yepeGwywb hwbgniyglbph Ggpuw-
thwyhs ypdwywahpbbpp (pGnipwanhsGtpp), hOswbu Gub Yhpwnynid G0 pwdwGiwh, wpynibwybnnepjwb b Yubhuwnbune-
QwjhG nibwynipjwb qGwhwwndwb wyp YubnGGbp:

NbqptuhnG 6wnh Ywnrnignidp Lu hhdaGyned E Gpbp tnwpptph ypw.

o pwdwliwl hhdpnid pGLYwE hwpgbph funddp,

o pwdwliwl YubnGGtp L pwdwldwb wpnyniGwybunnpywb swthwGhG6p,

e Utinglhulwh hwhanygltiph tgputhwyhs Jhdwlywaghnltip:

dGpohl rwppp GEphwwnndy £ nigpGuhnb dwnbiphG. pwlh np wjuwntin sywb nuutin, hGnbwpwnp yepetwlywh hwhqnyygGbpp
wtiinp Ewnwppipwlybl Yuiuwg hnthnfuwlwth Jhdwhwanpwywl plnipwanhsltipny:

CART-h ntigptiuhwjh hhdGwywb Gwwwnwyb £ éweh nbupnd unwbw Yubuwwnbuncd Yuwd Yubuwnbudwb YubnG, npp
Swnwynud £ Gpynt Guwwwyh® 1. 62gpnnpbb Ywbfuwwnbunid £ Ywiuw) thnihnfuwlwbh wpdtipp™ hhdGybind pwgwwnpnn thn-
thnfuwwGGEph ypw, 2. pwgwnpnid £t wOlwpu b Yuiuyw thnthnfuwywGGGph dhol. uwbipp:

Ownh wnbupny ntgptiuhnb Ywlfuwwnbuntdp Yurnigynid £ pwgwhwjinting b hGnwaqw pwjitipnid Yndwunbiiny ndyw O6-
pnid wnyw nwpwubnnipinclp, npG wpnwhwjnynid £ gnjwépny: 3nipwpwbsynip ytpeltwlwb hwlgnygnid wfuywg thnthn-
fuwywGh dhohGh pGnniGynid £ npwbiu Ywbfuwwnbudwé: bul tipt nbgnptupnb éwnh Gwwwwyp pwgwunpnip)nill t, www wyb
hpwgyntd k 6wnh ytpht hwinwéhg nbwyh hwiwwwwnwufuwb hwbgnigp hGnmwqéh wpdwlwagpdiwip:

Pwdwlowl ywlnblbn L pwdwldwl wprnyntGwlGnmpiwl swhwiphy. Onpnipnib nibh nbigptiuhnG dwnebiph™ hwaagngGbph
pwdwOiwb Gpyne Ywlnb Ywd Gpynt wnhwyh wOywwnwpnipjwb $nGyghwlbp® 1. Onppwagniyd pwnwyniuhbbph $ncbyghw
(®R), L 2. Onppwagn)b pwgwpdwly 2GEndwh dnbyghw (ORT): Lwlh np tpyniup dbjuwbhqub kp GnyGa k, Yynhunwpyblp dhw)b
wnwohp:

OL swhwlhh wwpwagw)ntd hwhgniygh wGwwmwnnipynilp swihyned £ GEphwGgnigwjhl pwrwyniuhGlph gnidwpnd.

S8 =2 (3, =3,

nnbn’ Y, - =0 hwlbgnygnid uifywy hnihnfuwluwih wndbplbnl &4, J_/t - =0 hwlgnygnid ufuywy thnhnfuwlwlh dhohll E:

Spywé wiwwnwpnipywl $nibyghwh’ SS(¢) L s pwdwGiwh hwiwn, npG wrwhdGugbnud £ nhinwnpynidlbpp wy (4) L
dwlu (#) Oopwhudptipniy, pwdwbiwl wpynibwybinnepjwb swihwbhyp unnwgyned L.

#(s,1) = SS(1)— SS(t,) - SS(1,)

Fninp thnthnfuwywGGbph L npwGg wpdbpbtph hhdwb ypw Yuwwwpwé pwdwbndGbphg pGunpgnid £ wyl, nph hwdwnp
G2Jwé swithwbh20 wnwybiwanyyQa t:

Npwbu ©L dtpnnh wjpbunpwlp Ywnpbh £ oquwgnpét] we L dwfu hwhgnygbbph Yzrdwd gpdwéph dbpnnp, npunbn
npwbu Y2hrbtp Yhpwrdnid £ hwiwwwwnwufuwb hwGgniglbpnid wewGédlwgqwéd wnwppbiph nGuwlwpwp Yzhep dwyn
hwbqgntjgh pnhwlnip nhnwpynudGeph 069" pd)=NyN: thgnip, 52(1‘)-[] Ywfujw) thnthnfuwlwbh gnywépl b fhwbgneygned.

1 &
si() =— T
(?) ) §l i =1

Un nbwpnid pudwbdwl wprynibwybinnep)nilp qGuwhwwnyned £ hbnbyw) Yhpy.

#(s,) =5 () =[p;s* () + p,s’(1)]
Lwwanyyl pwdwlnidlG wyb k, nph hwiwp Gdwé wpunwhwyinnipntGl wiblwibsét b ywd nph hwdwp Yredwé
gnwéplbph gnidwpp’ [p,S2 (Z)+prS2 (1)] wikGwihnpnG t:

Mbwp £ G76] Gwl, np pwdwOdwl dwiwlwl, pwbh np dwyp hwbgniygh nhnnwpyndGtpp pw2fudned G0 GapwhwOqneygGtph

thol, npwlghg dtynid thnthnfuwlwbh dhehl wndtipp dhpun wybh thnpp £ (hGned, pw dwyp hwbgnygnid:

NbqptuhnG 6wnh hhdGwlwb uygpnilpbtph hhdwb ypw dwnh urnignidp pGpwbnid £ hGunlyw) thnetpny.

1. CART-p, Yhpwrtinyg hp pwdwGiwb wbnGp L wprynitGwybnnepywb swithwbhzp, hwiwygnipjnilp pwdwbnd £ Gpluyp
GOpwfudptiph L pGunpnd wyl pwdwlnidp (thnthnfuwlwlp L npw 260wihG wndbpp), np0 wnwybjwagnt)lu Ypdwwnnid
wOywwnwpnipjwb qwhwwnwywbp:

2. PwlOh np wyu dbpnnp hGwnwnwné (recursive) wignphpiny t, ybpp Gqwé pwytpp Yhpwnynid GG jnipwpwbsynip ng
ytpeGwywb hwgnigh GUwwnmdwdp, L Yurenigynid  wiklwdobd hGupwynp dwnp:

3. dbpowwbtiu, CART-p Yhpwnnid t hp quniwl wignphplip, wnwbdbwglnid t qunjwéd dwrbph wdpnnonipjnilp, nphg
pGupynid £ jwdwagnt)b Swnp:

dbpohb YGwnh wnbsnipjwdp whwnp £ GG, np fuwswdl unnigniilGbph hwdwp wjuntin, npwtu dwetph npwlwywb hwun-

YwGhpGtpp gGwhwwinnn gnigwbhy, Yhpwnrdned £ OL nbwpnid” Uhohl pwrwyniuwihl ufuwip, huly ORC nbiwpntd” Uhphl pw-
gwndwy 26nnudp: UpmyniGpnid, (wdwanib swnbG pGunpdnud £ yhpwetind 064 unwlnwnw 26ndwb YuGnGp Gpdwé gniguw-
GhGEph GHWWYwdp:
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Lwywantyb dwnp unwbwinig htnn ybpebwlwb hwbgneygGtiph hwiwp hwadwnyynid L Gepywjwgynid GG thnthnfuwywGh
plnipwaphsbbpp. ®L pwdwliwh Ywhnbh pGupnipjwlb nbwpnid GGpyuwjwgynid GG dhohlp® npwtiu Yuwlfuwwnbujwé, L unw-
nwnu 2tinniip, ®RC nbiwpnid” dEnhwlwb (Gholwndtipp)” npwbiu Yuwbhuwwnbudwds, L dhohl pwgwpdwy 2tinnidp:

Jwybiygwé 10. Updmpuyhl dqludwibiph inGuwlbbpn

N PGnipwghp : : : : : . hGpGwnpulnpynn 6qlwdwaitip
- - - - - - e o o
: : : : = : E : : 3
- = : R I
- = g - : : = ER
£ % < i g 3 g 2
3. =Z.3 3 S : 3 g s <e
S 3233 5 3 3 3¢ el §3
5. 3S=e3& £ a 5. =23 g =3
3 B33%2 s s - £: 33 3 g3 - .
a: 3z54 2 g ERS g3 A 335 ¢ 3
a: C&c2+&3 a € ! . 35 2 28 : 2
1 : OILPRICE <= 23.605 && : : : : : : : : 5 . 41.67
: OECD_GROWTH <= 1.56697 && * : : :
| _EBXTDEBT <=242974 .
2 OILPRICE <= 23.605 && : : : : : : 1 : 238
OECD_GROWTH <= 1.56697 && : * : : : : :
,,,,,,,,,,,,,,,,, EXTDEBT >24.2974 . i
3 : OILPRICE <= 23.605 && : : : : : : : : 45 - 625

OECD_GROWTH > 1.56697 &&
ASSETPRICE <= -12.7006 &&
,,,,,,,,,,,,,,,, RESERVES <=19.3121 © @ L
5 OILPRICE <= 23.605 && : : : : : © 63 4737
: OECD_GROWTH > 1.56697 && : : : : : : : : :
ASSETPRICE > -12.7006 &&
| i FISCDEF<=-657797 : i Ll LIt
6 OILPRICE <= 23.605 && : : : : : : : : 6 © 60
: OECD_GROWTH > 1.56697 && : : : : : : : : :
ASSETPRICE > -12.7006 &&
ASSETPRICE <= 23.7437 &&
FISCDEF > -6.57797 &&
FISCDEF <= -3.2044 &&
DOLARIZATION <= 27.3282 &&
,,,,,,,,,,,,,,,,, M2 RES <=147.011__ - i
7 OILPRICE <= 23.605 && : : : : : : : : 2 - 100
: OECD_GROWTH > 1.56697 && : : : : : : : : :
ASSETPRICE > -12.7006 &&
ASSETPRICE <= 23.7437 && : :
FISCDEF > -6.57797 && : : *
FISCDEF <= -3.2044 && : :
DOLARIZATION <= 27.3282 &&
M2_RES > 147.011 &&
L INFLATION <= 2101 il
10 - REGIME2 == 2 || : : : : : : : 20 - 80
: REGIME2 == 3 && : : : : : : : : :
OILPRICE <= 23.605 &&
OECD_GROWTH > 1.56697 && : : : : : :
ASSETPRICE > -12.7006 && : : : : : : *
ASSETPRICE <= 23.7437 && : : : : : :
FISCDEF > -6.57797 &&
FISCDEF <= -3.2044 &&
| _DOLARIZATION>27.3282 - :
T OILPRICE <= 23.605 && : : : : : : : : 4 .80
: OECD_GROWTH > 1.56697 && : : : : : : : ; :
ASSETPRICE > -12.7006 &&
ASSETPRICE <= 23.7437 &&
FISCDEF > -3.2044 &&
| _FISCDEF <=-3.08659 il ill
13 - OILPRICE <= 23.605 && : : : : : : : : 7 - 58.33
: OECD_GROWTH > 1.56697 && : : : : : : : : :
ASSETPRICE > -12.7006 &&
ASSETPRICE <= 23.7437 &&
FISCDEF > -3.05659 &&
FISCDEF <= -1.63419 &&
M2_RES <= 313.442 &&
| i _INFLATION>26.0065 % : Lt i o hie
14 - OILPRICE <= 23.605 && : : : : : : : : 1 - 33.33
OECD_GROWTH > 1.56697 && : : : : : : :
ASSETPRICE > -12.7006 && : :
ASSETPRICE <= 23.7437 && : : *
FISCDEF > -3.05659 && :

FISCDEF <= -1.63419 &&
|l M2RES>313442 1Lt
OILPRICE <= 23.605 &&
OECD_GROWTH > 1.56697 &&




N PGnLpwghp - hGpGwnpulnpynn - Gqhwdwatip

: ] . E-
- E 2 E
z = 5 - E 2
S 3 o 3 : S 3 c -
3 =23 =l g : 3 < ==
< 53: 3 = S 3 < g =]
= SE3Sz= El 3 : 3: g5 2 53
= 32 3¢ = g : 5: 23 c =3
3: 32332 2 2 : £: 33 3 S 3 :
@ 3255 ¢ 3 < ElN a 3 A S 3 =
g§. &8%3. &. &. 3. 3% . 2. 2§ . 32
FISCDEF > -6.57797 &&
FISCDEF <= -1.63419 &&
,,,,,,,,,,,,,,, ASSETPRICE > 23.7437 - .
16 OILPRICE <= 23.605 && : : : : : : : : 25 © 7143
: OECD_GROWTH > 1.56697 && : : : : : : : : :

ASSETPRICE > -12.7006 && 5 : : : : : S
FISCDEF > -1.63419 && : : : ' : : ;
INTRATEDIFF <= 1.7415

17 OILPRICE <= 23.605 && : : . . . . . . 3 75
: OECD_GROWTH > 1.56697 && : : : : : : : : :
FISCDEF > -1.63419 && :
INTRATEDIFF > 1.7415 && : *
ASSETPRICE > -12.7006 && :
ASSETPRICE <= -1.65255 &&
EXPORT <= -8.51742

18 OILPRICE <= 23.605 && : : : : : : : : 4 © 100
: OECD_GROWTH > 1.56697 && . . . : : : : . .
FISCDEF > -1.63419 &&
INTRATEDIFF > 1.7415 &&
ASSETPRICE > -12.7006 &&
ASSETPRICE <= -1.65255 &&
EXPORT > -8.51742 &&
SHTDEBT <= 8.34482

20 OILPRICE <= 23.605 && : : : : : : : : 1 . 9.09
: OECD_GROWTH > 1.56697 && : : : : : : : : :
FISCDEF > -1.63419 && :
INTRATEDIFF > 1.7415 && : *
ASSETPRICE > -1.65255 && -
CURRACC <= -1.60386 &&
EXTDEBT <= 14.1113

21 OILPRICE <= 23.605 && : : : : : : : : 1 - 8.33
‘ OECD_GROWTH > 1.56697 && : : : : : : : : ‘
FISCDEF > -1.63419 &&
INTRATEDIFF > 1.7415 &&
ASSETPRICE > -1.65255 &&
CURRACC <= -1.60386 &&
EXTDEBT > 14.1113 &&
DOLARIZATION <= 23.6321

22 OILPRICE <= 23.605 && : . : : : : : . 27 © 50
: OECD_GROWTH > 1.56697 && : : : : : : : : :
FISCDEF > -1.63419 &&
INTRATEDIFF > 1.7415 &&
ASSETPRICE > -1.65255 &&
CURRACC <=-1.60386 &&
EXTDEBT > 14.1113 &&
DOLARIZATION > 23.6321

24 OILPRICE > 23.605 && : : 6 : 75
OILPRICE <= 82.025 && : : : : : : : : :
DOMCREDIT <= -5.65811 && o
DOLARIZATION <= 42.8958 && : : : : : :
M2_RES <= 82.454 : : : : : : : : :
27 - OILPRICE > 23.605 && 5 £ 100
: OILPRICE <= 82.025 && : : : : : : : : :
DOMCREDIT <= -5.65811 && : : : *
DOLARIZATION > 42.8958 && : : : : :
RESERVES > 24.0601

28 - DOMCREDIT > -5.65811 && : : : : : : : : 2 - 66.67
: INFLATION <= 29.6307 && : : : : : : : : :
OILPRICE > 23.605 && : : : : : : *
OILPRICE <= 72.565 && : : : : : :
| . ECONGROWTH<=-436711 . - - o o
29 - DOMCREDIT > -5.65811 && : : : : : : : : 7 © 13
INFLATION <= 29.6307 && : : : : : : : :
OILPRICE > 23.605 && : : : : : : S
OILPRICE <= 72.565 && : : : : : :
ECONGROWTH > -4.35711

DOMCREDIT > -5.65811 &&
INFLATION <= 29.6307 &&

143



N PGnLpwghp - hGpGwnpulnpynn - Gqhwdwatip

Yuwuwhwnwh GqGwdwi
hGpOwnpubnpnLd
aqlwdwaibtiph pwlwy

wlpwpblwwuwn

PynLptih wwlwunipn
MuwpwpwjhG
dhowduyp

LGpwghl hwzhy
Apwiwywnlwjh
pGnw)GnLy,
ShGwluwywh
wybigny
hwGgnigntd

hwy.

OILPRICE > 72.565 &&
OILPRICE <= 82.025 &&
TRANSFER > 28.5658

33 - REGIME2 == 1 && : : : : : : : : 2 © 100
OILPRICE > 23.605 && : : : : : : : : :
OILPRICE <= 82.025 &&
INFLATION > 29.6307 &&
DOMCREDIT > -5.65811 &&
DOMCREDIT <= 60.2076

34 OILPRICE > 23.605 && : : : : : : : : 11 © 84.63
. OILPRICE <= 82.025 && : : : : : : : : .
INFLATION > 29.6307 && : : *
DOMCREDIT > 60.2076 && : :
DOLARIZATION <= 57.0519

35 OILPRICE > 23.605 8&
: OILPRICE <= 82.025 && : : : : : :
INFLATION > 29.6307 &8& *

DOMCREDIT > 60.2076 && : : : : : :
DOLARIZATION > 57.0519

N OLPRICE >82.0258& . - . oo S S 4 7679
. CURRACC > -23.6052 : : : : : : : : :
* 37-nn hwlgnygn sh plnipwanynid, pwlh nn wyl wrwlGdhl Jbpinionipywl t Gopwnlyly (inbu Jwbdws 8-U%)
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SYjwGbph hwybywé

Unymruwy 83-1. SYyw Geph wnpjnipGhph dwinphg

- 3 3 3 g 3 a 3
3 3 g 3 £ 5 3 :%:E:3 : 5 g 3 3 3 s 2 3 8
£ 5 & c 3 = 3 .2 | 2 S = El s El = = =
=] 3 B g 3 E =] E = 3 = 3 3 c 3 = 3 3 [ 3
3 3 S 3 = Z 5 £ 3 S 3 . § H 5 I 3 S El = =4 £
7 3 = 5 £ € 5 3 = g - 38 - 3 2 3 5 £ c g < £ =
-5 - F =] a [ 2 3] o F Fc - &3 3 3 =) = a c c =) @ c
UOJwOwywa IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS IFS
thnfuwndtip : :
(dhoh(
wiuwlwa)

UGjwOwywG - IFS - IFS * IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS : IFS - IFS : IFS - IFS - IFS
(hnfuwndtip X . . . . . . . . . . . . . . . . X . X
(dhoh

Lnwdujwlwihb)

UGwGwlwG - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS
thnfuwndtip . - - . - . - . - . - - . - . - . - . -
UhpwqquuhG - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS - IFS . IFS - IFS - IFS - IFS - IFS - IFS
wwhniunGtip . . - - .

4P 2nun . -UNISIS -
winunuwiphl : . :
wlinpyGbn . . :
Puillytiph UNISIS :
wwmnunfp :
wwhniunlbn® -

Mwdwlwh - IFS - IFS - IFS : IFS : IFS : IFS : IFS IFS - IFS - IFS : IFS : IFS - IFS : IFS IFS - IFS - IFS : IFS IFS - IFS - IFS
bniywih . . . . . . . . . . . . . . . . . . . . .
innynuwnpnyp

IFS - IFS : IFS : IFS : IFS : IFS : IFS : - - IFS

Mwnlwdnpdwt - IFS
innynuwnpnyp

UnwnwhwGnLd

Nwdwlws S IFS+ -
qulqwé™ M2 - Upp. -

D pwy -
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