33 vuurnsusScuuuuu hrudbhauub 64 SLSEUULUL 2UMrQU8sUUL dMfu
vuruushu yunhrSuLk 64 UbraNrusru3kh uaE8NnrE[3UL auulusSnkue

Stunbuwlwl hGunwaqnuinipinlGGGph YJwnsnipintG
Mnwh UGwgwlwGjwa, Uanin Uypungwh

Iuyunns vuwurugekr

Thuinwaqninnipinianed neuntdGuuppgnid E dwpnbuyhl huwpuuyh (UG) Gnonwldwl, dhanwghuyh b
dhgnuwlnlbtinh Ynndhg pnbibg plnwlhph winwdlbnhl L hwpwquinbbnhl ninwnplywd npwdwlwl yin-
fuwlgnidbbnh dhwdwdwlwlyw wanbgnipiniln 13 dwlhnpnninbnbuwlwl pnwyhowlhh L Gnhwnwdwolbn
wlwnbuwlhwl qunqugiwl Ynw: Uin Guuwnwlng plnyuyGdly E hnpn inbGunbGunipywl hwdwn drwlduwd
Mquyw-Lniwup Gnyne hwangwowGh (wnnwnpnipywl hundwd b Yppnippwl huindwd) Gapnopl (tann-
Qi) vnnbin GGnwnbyind dhonwlmp Gnp wpnwnpwlwl pnillghwl: Uhgnwlumn L vwwnnnp dhwynpynid
GO wrwbiwanyGh hwuglbbyng pnbiGg vwwndwl dhwubwlwl oqunwlwnnipiwl pnillghwl:

Llnywybyws dnnbyh (CU) (nionidhg uwnwgywd wnnniGplbbnn gnyg G0 wnwypu, nn dwpniyuyphl Guw-
whwnwh Bhanwghuyh L ubignbuyhl dhonwlmbbnh Ynnidhg ninwinldwd npwdwlwl thnfuwlgndGbnh dhw-
dwdwlwlyw waqnbgnipywl hinbwlpny phghlwlwl b dwpnluyhl Guwpunw Gnh Gnonwlowl, plswbu
Gwl vwwndwl pnwlwl hungwontd UL qpunduwidnipywl, fuluynnnipintGanh L inbGinbuwlwl wah wnbd-
whnn dantd 66 wybih qwdn, pwl dhlst dhonwghwl.: Uninbnynnid dyunwlwl plwlhnipnt i hwunwanwd
ubn huynblwlhhglbnh nnidhg ninwnlywo nnwdwlwl dhongllinh woh inbdwbnh wytwgdwln qnignl-
puwg, wyl wibjwglnid £ phghlwlwl Guwypinuyp b UG hnonwldwl inGowbnp, hlsp Grwlwlhuyh npwlwl
wanbignipinib b ntGGGnid hlswbu inlinbuwlwl waop, wlwbu tp CU-ntd Gepnwedwo diniu dwlnngnigwlp -
Gbnh whgniduyhl nhbwdhlyuyh b Gphwnwdwdlbnm woh wnbdwbnh ne npw nhlwdhyugh dnw: OU ulqpluw-
buwl inwinpbn wuydwbbbnh L wwnwobunnpbnh pGuanpneginln wewy E panncd Gnlhwnwdwdlybm GuynG npne-
pjwln dwlhnngnigwlhplbinh wlgdwl wnwnpbin owwmpdwy hbunwaqedtn: U dwlhnngnigwlhyltinh wbgni-
duyhl nhGwihyuwyp b Gplwnwdwdlbun Guynt G pnwdhowlGapnh inwnpbn ugblwnlbbnh hwdbdwainnidp hGw-
nwynpnipyntG b pldbenid pwgwhuynbyne dwpnbuyhl Guwpnuwyh, plswbu Guwl dhonwghuyh waqnbgn:-
pjwl hliinbuulpny dwlnngnguwlh G6nh orqnundwl dGfuwlhquilbnn L Ganluwywglbyne npwlg whgnidwyhl
nhtwdhlywl b Gphwnwdwdybn Guyni G pnwyhawlbbnn:

1. LGpwSnLp)nLG

Cuwn nOnbuwywb wsh GEpéha (EGnngkil) wbunipjnilnid pnniGywéd nbuwywb npnypleph L Yhpw-
nwlwl hGunwgnunipjnibbtiphg unwgywdé wnprynitlGpltph” wnGunbunipntGbbpp qupqwlnud GG ng dhwyh
dhahlwlwl Yuwhwwih (dY4) L Phahiuhwl wtuwnnidh wah, wyp Gwb dwpnbwihG Yuwhwwih (UY) Ynt-
nwlyiwh hhdw Jpw: dhghyulywb wouwnnidh dwywpnwyp npnaygnid £ unghwjwywb L dnnnypnwapw-
Jwh wpwnwdéhh (Eygnakl) qnpénbGGtpny, huy UU-G GEpwenid £ wOhwnh Yppwlwl dwlwpnwyp, w2fuw-
nwlph pGpwgpntld dGnp ptipqwé wpunwnpulwb ghntihplGbph wwwpp, YwpnnnipyntGGtpp, hdwnnepynil-
GGpp L npuwlwlwl hwnlwbhbGpp: P twpptpnepynid U4-h, hahlulywl wfuwwnnidp wfuwnwdwiw-
Gwyh wyb pwlwyb t, npp dwiuuyned £ wwypwlph wpinwnpnipjwl Jud SwnwjnipyntGGbph dwwnnigdw
Jpw® wnwlg hwyh wrGhnt Yppwlwb dwlwpnwynp:

U4 Jbtpwpbpjwp nbunipniGp hhdGwynpbp L qupqugnpb) GG Gnygp (1960), REpbpp (1965) L UhG-
utipp (1974), ndpbp niuntdlwuphpt] 66 wpnwnpwywb gnpéplGpwgnid U4 nbpp L wylb fupwGGBpp, npnGp
Gwwuwnnid G0 Yppnipjwl dhongny L wpfuwwnwOph pGpwgpned dtinp ptingnn thnpdwnenepynilGGbiph wybjwg-
Uwl hwdwp GEpnpnudlbep uunnumhlnLG:1 UGhwwnh ntuntgdwlp L thnpdwnnipiniGGGph wybijwgdwlp Gww-

" Sk Schultz (1960). Luwn Cnuygh’ 1910-1960-wiuwli pywlwllibphl UUL-nid Gppnipjwl tkp hudwfnwnl GEpnpndlGbpp wiky 6G punn
wylyh wpwaq, pwl phahlwlwl Gwwpunuynid GepnpnidGbnp: UG wy hGuwgninnipiwl hwdwduyl (inku Denison (1985)) UUU-ntd,
1929-1982 pywlwllGbph pnlpwgpnid, Gppnipywl denppbndwl hwiwn Swfuudws nwphlbnh wop ‘puguwmpnid” F o6l p0sh hupdnd
wlinbGuwlwl woh pninp 25 innhnup.:
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nwlwninnywé Gepnpnudlbpp pwpdpwglniud GG Gpw npuwwynpdwl dwywpnwyp, YwpnnnipyntGGbpp L
wwwaw wpnwnpnqulwinipynilp, nph wprynilpntd pupépwinid £ Gwb wpfuwwnnidh wewewnlh ghGp?:
IGwnbwpwp ghnbhpltph wybjwgiwb L npwlg wiplnhwwn qupqugdwb dhengny U4 Yntwnwynedp Yua-
funpnznid £ inbnbuwywb wdp, pwpépwglnid Gpyph dpgnibwynepywb dwlywpnwyp b pwpbiwynd hwuw-
pwynipjwl YGhuwdwlwpnwyp: U4 Yninwlydwl fupwlnudp plGnpwjbnud £ pGnhwGnip wnwowpyh pwnw-
pwlwlnipjnclp’ Gnp wpunwnpwunbuwybtph L wnGuGninghwGbph jnipugdwb dhongnyd: U4 Yniinwydwh
Uhongny wpunwnpnipjwl nbfuthywywb dwywpnwyh L nbGunbunipjwb wpnyniGwybnnipjwlb puwpdpwgdiwl
hhdwG ypw hGwpwynp £ nuebnid aupniwluwywb b Gpywpwnb Yuyned inGunbuwlwb qupqugiwb www-
hnyntdp:

ClnhwOnp wrdwdp, UY Yninwynwdp wnbnh £ nlGbGnid nupngnid L pwpédpwanel neunidGuywa
hwuwwwnnipntGGtpnid, pGunwbhpnid® Yppnipintl niGtgnn §GnnGGph Ynnihg qhwnbihplbph thnfuwbGgdiw
uhongny, hGswbtu OGwb hwuwpwynipntlned™ U4 Yneinwydwlp gnigplpwg b npwb Guwuwnnn wGunwywb
fupwlnn pwnwpwywbnipjwb thpngny:

SOwnbuwywl wsh Gnpnwuwlwb nbuncpnibnd U4 nbphG pwywpwp nownpnepyntl sh nupéybi:
Unpnwuwlwl nbunigynilp, ujuwdé 1956 pwlywbhg dhbsk 1988-wlywl pywywbGtph Ytubpp, hhdGyndd Ep
Uninnith wpinwéhb inlunbuwlwb wdh dnnbh ypw (Uninne 1956): Uninnih dnnbiih wnwbgpp Gnpnwuww
wpunwnpwywb $nibyghw £, npp plnipwgnpyned b wfuwnnidp fubwynn wnbuGninghwlwb wrwepbpwgny:
Uninnth dnnbpnd HY-G nbh Gwgnn uwhdwlOwihb Gwdwmwpbpnepynil, huy hpdGwywb hwjwuwpnidp
GEpYyuwywglned £ DY wsh nhGwdhywb: 3wdwdw)b Gnpnuwuwywb inbunipjwb nbwnbunipynGp dqunid | hp
Yuyntlh npnepjwlp 20nphpy dY-nid GepnpnudlGbiph uwhdwOwiht Gwdwnwpbpnipjwl Gwqiwb: Cun wyu
Ununbigdwl Gopwnpynid £, np wnpwwn GpypGEpnd 4 uwhdwbwihb Gywdnwptpnip)nlGt wybih pwnén t,
pwl hwpniuwn GpypGbpnud, pwGh np wnpww Gpypbabpnd SU uygplwywl dwhwpnwyb wybh gwdn t:
3twnbwpwp wnpwwn Gpypbtpp, hwpniun GpynpGGpp hwdbdwwn, qupqubnd G0 wybh wpwaq: b ytpon, wjn
GpynGtpnud a6y 20sh hwadnd wpnwnpwlph pnnuwnpyiwl dwlwpnwybbpp hwwuwpyned G0, npG wlw-
Gnid 60 pwgwnpdwy gniquihwunnipynil, huy wyb nGwpncd, Gpp hwjwuwngnid 66 hGswGu Gy 2Gsh hwayny
wpunwnpwbph pnnupyiwb dwywpnwybtpp, wjbwtu £ mbGnbuwlywb wsh nbGdwbpp, wnbnh nlbh wjuwbu
ynsdws B qniquihunnipntG:®

Uninnih dnnbpnud oGy 20sh hwpynyd dY dwhwpnwyp hp Gplwpwdwaytim Ywynt wpdtphg thnpp h-
GG nL nbwpntd DU wdh nbdwp nwrlnud £ npwyw, huy npwbhg Aa6é |h0GnL nbwypntd” pugwuwlywb: Tw
Gawlwynid £, np hwjwuwpwyrnipjwb Yuynit Yewnnd a6y 26sh hwaynd S4 wsh wnbdwp nunlnud £ qpn
wa aky 2Gsh hwadnd U dwlwpnwyp dGnid £ GneyGp: Unpnnch dnnbithg pluncd £, np ugniG npnepnclnid
uty 26sh hwaynd uwwrenedp b GYwdnwinp Gnybwbu $60 wdnd: Hpw wwwndwep, hwunnpbb, 4 GJugnn
uwhdwbOwjhb GwdwmwptpnignlGG t: Uynwa Ynndhg, pwOh np wju dnnGncd fuGwinnnepjwb nnGdwp, plwy-
snipjwl wdp Ywd dwpdwénipjwlb inbdwp plnniGyned GG nputiv hwuwnwnnt wpunwéhG dténepncGGtin,
npwlp 60 wgnnud Gpywpwdwiybnm Yuynid hpwdhdwynid nbnbuwlywb wdh wnbdwh ypw: Uju dnnbpnd
Yuyntl npnipjnilnid nlGunbuwlywl wsh nbdwp wywpowlwdnpywé b nbulninghwywlb wsh wpunwdéshb
ntiwny: Gpp syw nbuGninghwywl wrweplpwg, nbGnbGuwlwld wdp hwjwuwnynid £ qpnjh: Ujnwu Ynn-
Uhg, pwGh np Unnnith dnnbpnd inbfuGninghwlywl wnwenpGpwgp pGnniGynid £ npwbiu wpunwéhl, www
utnwigyntd £, np wyu dnnbnid sh Yupnn pwgwunpdtp Yuynil inGunbuwlywb wsh gnynepynibp: Unpnnih dnnb-
(nLd wnbfubninghwywb wrwopbpwgp unwgynid £ dnnbith gGwhwwdwb wpryniGpnd npwtiu Aowgnpnwhb
wlnwyd™ spwgwnpynn thnthnfuwlwa, npp Ypned £ inlGnbuwywb wsh dhGsl 40 innynu ujqn}bgmpjml.'m:4
Pwjg wjn gnpénbh wqnbgnipjwl swihp wylpwh 066 £, np sh Yupnn pwgwunpytp dhwjlb inGuGninghwywb
wnwoplpwgny: Nunh hGnwaqw neuntdbGwuhpnepyniGGtipp gnyg inygtighl, np Ungnnch dGwgnpnh pwgwin-
pnipjwl hhoGwywb qnpénGGtiphg akyp UU-G t:

Uninnih dnnbip thwunnptb hGwpwynpnepynel sh pGdtenid inGuntuwdwnnn unipjtynlGbph b uyw-
nnnbtph Juppwahép Gywpwapnn plnnlGdwé thnthnfuwywbGEph dhongny™ tannqblb dLny pwgwinpbine L
GGpYwjwglbint Gpwpwdwaybun Ywintd ppwyhdwyntd nbGnbGuwlywb wsh qgnynipjnclp, hGsp Unpnnch

2 UGl 1950-wipwl pyulpwGlbnn inlunbuwebnlbpp tapuwnpnid Ehl, np «wpfuunnnidh Gupngnupnilpy npgwd hwuwnwinntl 066ni-
pnel b b dwdwlwlhh plpwgpnid sh woned: 20uywo U.Udhpp, U. Uwppuwyp L U. SppndGlp  wlnpwnwndly 66 pnpnipywl d6p Yuw-
wwinynn GepnnncdGbpha L npw Guinbnpnipywln, uwluyl Gppnipniln  Gpuwlg Ynndhg sh npunwnldby nnwbu wpunwnpwlwl gnponl
(inbiu G. Becker (1992)):

? Oun UGy wy O gniouiduinnipywl’ Gpl Gnhynlbnl ntG60 dhwldwl inGinbuwlwl, pwnwpwlwl b unghwywlwl wuydwllbn L wnp-
wnwphl dhowduyn, www 06l pGsh hwpyny Gpwlg Ghwdninbbnn dwiwlwlhh plpwgpnid gniquidfunid GG:

* Sk Jakub Sovina (2000). Human Capital and Models of Economic Growth. Faculty of Social Sciences, Charles University, Prague.
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dnnbh hpdGwywh pbipnipyniGlbphg £ Ujnwu EwlwG pbipnepyncGGGphg £ wyl, np wyn dnnbith dhengny sh
pwgwwnpyntd tnwnppbip GpuypGeph nbnbuwlwt wskph Ghol wrlw 066 twppbpnipyniGGbpp:®

b wwpptipnip)ntt Uninncth dnnbGh, Mwdubh (1928), bwuh (1965) L Uniwydwbuh (1965) Ynnihg
dawyywé dnnbi GEpnd uywniwl, hGnbwpwn Gwb fuGwynnnipjncGbtiph htnwagétpp unwgyned GG hpkGg
Jwppwahép owwnhdwiwglnn inbwjhbG nbunbuncp)nilGbbiph L wpwybjiwagniyb awhniyph dgnnn $hpdwbtpp
thnfuwqnbignipjw( ananLGQnLli:6 Uwdncbiunbh (1958) L Mwydnlnh (1965) inGunbuwlwb wdh dnnbkip Yugi-
Jwé bt Yywlbph ybpowynp wnbnnnipinih nilGbignn b dwdwlwyh plGpwgpnid thnfujuwywd ubipnilnlbiphg:
UjGniwibbwjbhd, wyu dnnbGGpnud Lo ugnid hwdwuwpwyenipjwb yhdwyned fubwynnnipjwlb inbdwp
pGnniGynid t npwbu hwunwwnndG:

Uhpwnwlwb ybpniénigyntGGbpp Lu gnyg GG wnwihu, np GnpnwuwlwGGtph® Uninnih dnnbh ypw
hhoGqwd wannuiltipp s60 hwunmwunynid: Ujuwbu, 3wiwfuwphwihl pwGyh dwulwgbnbbpph hGnwgnunne-
pjnLGGGpp gnuyg GO wnwihu, np 1965-1989 pp. dwiwlwlwhwwywéntd 80 tpynbtph dkYy 2Gsh hwpuny
nlwnbuwlwb wsh wnbdwtpp L 3LU uygplwlwb dwlwpnwybtph Ynebiwgdwénipntbp Gowlwywih s6a
(nt'u Barbone. L and Zalduendo J. (1996)): Liwl wpnyntGpltp unwgybp GG Gl Pwppnih (1991) Ynndhg:
Qpw hGwn dGYntn, Gpp Uninnih dnnGinud fubwynnnipniGGGph wép Ypyawwwnyyned k£, hwdwuwnb GHw-
untinl wybwlnid £ wnwydbiwaneybp 1.5 wquwa: UhGsntn hpwywb pdwjhb wpptiph hhdwb Jpw Ywwnwp-
Jwé JybpneonipyncGGinp gnug G0 twihu, np wyl wyGiwnid t pnipg 20 whqwad: Nndbpp ((1987), (1989))
Lu Ganid t, np fuGwynnnipynitGbtipp nGunbuwlwb wsh ypw nlGb0 066 wagnbgnipinil L nu dGYGwpwbned £
npwbu Juwwhwnwih Yyninwydwld wpnyneGpned wpnwphtG dhowdwyph npwywb wqnbgnipynil: Ujnwu
Ynnudhg, puin Lntywuh (1988), plwysnipjwlb wdp sh Ywpnn Gwlwywih waqnbgnipjnil ntbbbwp nbnbuw-
Yl wdh wOgnidwihb nhGwdhywih L Yuyntd hpwdhdwynid inlGunbuwlwb wsh ypw L wnwe ptipt Gpyp-
GGph dhol. GHwWONLINGEPh O6S twippbpnupynLGhGtp:

Lwhh np hwitdwwnwlwb JbppniénpyntGbGbpp yywynid &G, np GpypGepp okY 20sh hwayny inGunbuw-
Jwh wdh wnbdwtpp Ynebiwgwd s66 nlGunbuwlwb wsh nbiwbph uygpbwlywb dwlywpnwybbph htun,
hGinLwpwnp nlGunbuwlywbd wsh wnwppbp dwywpnuy niGbgnn GpypGtph nbwnbuncpynlGbbpp hptibg quip-
qwgiwl wnbdwtipny s60 gniquihwnnid: Unwgywdéd wpnyniGpbbpp hwhwuncd GG Ungnnih dnnbh yuGhuw-
intuniiGtphlG, pwbh np, pun gGpohGhu, wihpwdtnnipjwb syw dhowdwnbint GpynGGph nGnGuwlwb
wdhG, pwOh np uwwhwnwih wqguwn nbnwwndh b juwhwwih Gugnn Ghuwdnwptpnipjwb wpryniGpnid
Gpynbtph inGunbuwywb wdkpp YgniqwihwinbG:

Unpnwuwlwl dnnbGGph wju pwgp (pwglnd G0 inGunbuwlwb wsh GGpéha dnnt GGpp, npnGp hGw-
pwynpnipjntl pGadtntighlt pwgwwpbine Gpywpwdwiytn Yuynid nlbnbuwlwb wap ywjdwbwynpnn qnp-
6nGGGnp, wnpjniplGipp bW nhGwdhywi: 3wjbgwlywnquihlb Gnp dnintigniibtph 2powlwybGpned plnwybytg
«ywwhww» hwulbwgnipjnilp, npp pwgh dU-hg Goepwnendd £ Gwb U4-G: Cunn wyn dninbgdwl UY-G ncbh
UpgwlygwjhG pbnyp, pln npnd npwlwynpndp b wpunwnpwywb ghinbihpGGpp Yninwyynd GG hGplne-
nniyl, npnGg hwdwp wOhwwnbbpp dwdwbwyh pGpwgpnid GGpnpnudbbp G0 Yuwwnwpned: Tw hhdp hwlnh-
uwguwy GGpwnnbnt, np Gwann Gwdwmwptpnepynilp sh Yhpweynid «plnpwyGwéy Yuwhwnwih hwdwp,
npp GipYuywgynid £ AK nbiuph wpnwnpuwb $niGyghwsh hhowh Jpw: Ujuntin «plnpuwyGué» Yuuh-
wnwip pbnipwagpyned £ npwbu 4 L U4 hwlGpwagnwdwp: 606N npwbhg hGunwgnunnnbbpp ulyubghl hho-
GwywOnud nipwnpnepynth nuinédGtp wybwhup dnnbO0Gph Ywenigdwlp, npnGg dheongny hGupwynp YihGbnp
pwgwhwjwnb] Ywyntd hpwyphdwynid nbunbuwlwb wsh qnjnpjnilp L tGnngtGwglb] npw nhGwdhywa
(Robert J. Barro and Xavier Sala-i-Martin(2004)):

AK dnntip hhoGyncd £ wyl GGpwnpnipjwl Ypw, np fuGwynnnipjwl wnbdwp wpunwdéhb t, L wpunw-
npwywb $ncbyghwynid nbfulninghwywb dwywpnwyp Gipyuywgbned £ npulywl hwunwwnnea dénipnch:
Wu dnnbntd hphoGwlwh hwjwuwpnip Gepluywgbnid £ ok 20sh hwaynd U wsh nbiwp: AK dnntith
hpiGwywb wpwGdGwhwinynepncGb wyb k, np Gpyupwdwiytin Yuyntd ppwdhdwynd wnwlg inbhulnpn-
ghwlwb wnwopbpwgh, Ywpnn £ wnwowlw) nbnbuwlywlb wsd: SGunbunipynitbnid fulwynnnipyntGGtph
pwpdn dwjwpnwyh wwpwquintd 4 wsh wnbdwp Ywpnn b pGG npwywb, nph nGwpnd Yuyntd hpw-

° St Mankiw, Romer and Weil(1999). UtlpyniG, Mnubpp L Mty uyl Gundphppl thl, np Uninnip dnnbyp hGwpunpnpnil sp plob-
enLd [hwndbpnpbl pwguwnpbyne inbnbuwlwl woh nhGwihywl, hlswbu Gwl wnwnppbn Gniplbnh dhole 06 20sh hwpdny Ghwdnin-
Gbph woh wnwppbpnupintGabnp: 61G6iny npwihg Gnuwlp plnuylGlghl Uninnih dnnbyp Gapwelyng U4-G, npl wbjwlnd b npwlned
fubwynnnipywl inbdwh wibjwgiwl dhongny: Unuinwnpwlwl pniGyghuynid UL Gapwenidp qquiypnpbl dGowglned b Uninnch dnnbyh
hhdwl Ypw uinwgywd nbonbupuyh crgnunnipyniln L inwppbin Gnhpbbnh inbnbuwlwl woh pwgwunmpnipwl hwdwn nllh Gpwlwluy h
nbp: Uninneh  plnyuyGywo dnnby G wybyh jwy b puguinpnid - Gphplbnh inGubuwlwl wobnh nwnppbnniginiG6pnp.: 20wjws npuwd,
plnyuybywo dnnbynid fuliuynnnpyniGGGph Gwd Gnp GepnpnidlGGph wnbdwh wybjwgnedn dhuyl Qupowdwdlbm hungwdned £ onp
wnwpy b pbpntd inlunbuwlwl woh wnbdwh wybwgnid: SGinbuwlwl woh wmbdwp, hwulbing pn wewdbiwaony wndbphl, Gnlwpw-
dwillin hunywonid Gywagnid b Japwnwelncd E Gufulhl npnipjwl wndbphl:

6 Ywu-Yniwdwlup, hlswbu Gwl UwdnibiunGh b twydnlnh dnnbyGapp GEpwnened 66 pupblbgnipiul pncllghwl:
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Jhswynid nbnbuwlwh wsh wbiwp Lu YhGh npwlyw: WuhGpl unwgyned b, np AK dnnbinid wnwig
nGuGninghwlywb wnwenplGpwgh Yuwynit hpwyhdwynid, nlbnbuwywl wsh nbtdwyp npwywb £ b nwp-
ptipnipynth GnpnwuwlwG dnntith, 4K dnnbnud fuGwynnnipyniGGtiph tnbdwh wybjwgniip b nbfuGninghw-
Yl dwlywpnuwyp pwpbiwyndp hwbgbglnid 66 Yuynit hpwyhdwynid inbGnGuwlywb wsh wybiwgiw, huly
plwysnipjwl wap L DY dwpdwoénpjwl nbdwb wyb GJwgbglnid £ Swpy k626, np s0wjwd dEyhwwnyw-
dwhh AK wbuph dnntiGhpp sGwgnn Ghwinwptipnipjwl wwwndweny wowewglnid GG GEpdhG nbunk-
uwlwl wg, uwlw)G npwbp nGkG npnwlh ptipnupyntt wylG wenwdnyd, np AK dnntipncd pugwlugncd t juw-
Ll inGnbuwlwb wshG dhndwé whgniiwihG nhGwohywa: IGwnwaquynd AK dehhwndwéwh dnnbi-
GGph hhdw( Jpw Ywnnigytighl Gpynithwwnydwdéwbh dnnbGGp, npnGp wpunwnpnipjwl hwnywdéhg pwgh
Gtpwnned 66 Gwl Yyppwlwl hwindwén: Ujn nbuph dnnbGGpntd wpnwnpuywl hwndwép Gywpwagnpynid
E wpnwnpwywb dncbyghwih dhongny, npp thwdwdwbwy Gapwenid b UY-G, huy Yppwlywb hwndwén
Gbpyuywgyned £ UG Ynunwynidp Gywpwagnnn nhGwihly hwdwuwpdwG Shengny:’

UU dLwynpiwl nbuwywb npnyplbiph L dninbgnudlbph hhdwb Jpw, nbinbu 1960-wlwl pywywl-
Gtph uygpbtippG, Ntquywb (Uzawa (1965)), dLiwup (Phelps (1966)) L Ghp (Shell (1967)) nlGunbuwlw
wdh dnnbGGph unenigtwb dhongny gniyg wnytighG, np UU-0 inGnbuwlwb wsh hhdGwywb L uwplnp wn-
pjniplGtiphg d6Yya £ Ywbhg 2npe puwl wnwph hGwnn Lukas (1988) L Romer-p (1986) GnpnUh pwgwhuwyj-
intighlG wyu dnunbignidlGtpp L npwlp oquwqnpétighl Gpywpwdwiybn nlbnbuwlwld wsh ypw waqnnn
gnnénGGtipp, wnGhuGninghwlywl qupqugnidGbpp L wOhwwnbGph nu nbGunGuwydwpnn uncp)tynGtph Guifu-
pGunpnepyncGbtpp hhdGwynpbpnt L pwgwnpbint huujum:8

Slunbuwywb wdh dpw U4 wanbtignip)nibp ntuncdbwuhpbpne hwdwp Lncwup Gnpnuuwywb dnnGhG
wyGiwglnud £ Gwl UY-G: Gpynthwnydwoéwbh dnnbincd, npp GGpwnnid £ wpunwnpnipjwb L Yppnipjw
hwunywoéhtipp, Lnijwup gnyg £ ndb, np Gpywpwdwdybm uyntd nbGnbuwlywl wdp hwitdwwnwywb £
Yppnipjwl 0o Yuwnmwnpywé GapnpnudGepht L npw hhdw ypw' Gwl UY YnenwlydwGp: UY-0 nhinwpyyned k
ns Ghwjl npwbu nGunbuwywb wsh “2wpdhs nudp” L wnpynipp, wy] Gwb hphdp £ hwnhuwbnld pwgwnpbipne
Gpunbtph dhol mbnbuwlwb widtph mwpptpnipyntbbbpp (nb'u Lucas (1988), Stokey (1991) and Barro and
Lee (1993)): LnLywuh dnnbh hhdGwywl wnwbgpl wjb £, np wGhwwnbtGpp hptitg dwiwbwyp pwdwbnid GG
wfuwwnwbph L unynpbint dphol: Gpp dwiwlwyp hwwnyuglnid GG unynpbnil, www wbhwwnbGbpp npnp
swihn hpwdwpynd G0 wpfuwwnmwlpwihG GUwdniinlObphg, pwyg wybjwglnid GG hptGg wfuwwnwbph
wwwaqw wpnyntGwybnnepynilp, hbGnbwpwp Gwl wywqw w2fuwnwywndtpp: Lncywup dwpnyuwjhb Yu-
whww wubiny hwulwbnid £ wGhwwnh pGnhwbnep npwwdnpiwb dwlwpnwyp:

Lniywuhp dnnbntd wlGhwwh U4-0 wagnnid £ hp wpunwnpnnuywGnipywb dpw, npp s ywpwagw-
Jnd Lneywiul wGdwGnid £ UY GEpphG wgnbgnepynib: Pwgh UL Gepphlb wagnbgnipjnibhg, Lncywuh dnnbpnd
hwonpn qnpénlp GapLyuwywglnud £ U4 wpunwphb wgnbgnepintp ULU-h dhohl dwlwpnwyh qGwhwwmdwl
Uhongny: Cuwn Lnijwup” hwuwpwynipjntlnid wnhw UY dhohl dwlwnpnwyp Gnylwbu wowlygnid £ wpunw-
npnipjwl pninp qnpénGOGph wpunwnpnnuywGnepjwb pwnénwgdwﬁn:g Lniywup nw wGqwlnid £ wpunw-
phG wanbgnipnil, pwbh np ns Gh wGhww hp dwdwbwyh pwfudwb Yybpwpbpjwg npnanudbtiph pGnncGdw
dwiwbwy nw hwyyh sh wetncd:

Cuwn Lntjwup’ tnwphGtph pGpwgpntd wnwGéhb whhwwnh dbe Yninwydwsd UU-G thnfuwbgynid £ hw-
onnn Gphunwuwpn utiplnhG, hwywnwy nGwpnid U4 pGnhwbnip wwwnp Yabwnp Gnyybp: Caunwbhph jnipw-
pwbgyncp Gnp wlnwdh U4 dwlwpnwyp ufuynid £ pGuwbhph wpnbt wew wlnwdGGph U4 dwywpnuwyh
GUwwndwdp npnpwyh hwdwdwulbwywb dGénpjwdp: Canhwlnp wndwdp, hGswbu Gonud £ Lnywup, UY
YnLinwynedp unghwwlwb gnpénilbinepyncb £, npp wtinh £ niGGGnid dwpnyuwbg wd unghwjwlw fudptiph
Uuhongny:

7 Pun Y. Abdih and F. Joutz —h (2008) qUuhunnwlywlGEph, np wpnwnpwlwl pniblhgpuynid Gpwnynid GG gt iplbph wuwpwpn
L UY-0, wwyw Gphuwpnwdwdlyb,m huwngwonid wnnwnpwlph pnnuwnldwl wpwéqulwlnpiniln ghunbhplbnh wwpwnph Ghuindwdp
Ywaqinid t0.13, puly gunliyhplbinh L U4 hhdwl ypw Srenunywd wpnyntGwybin wpfuwwnnidh Gphwpwdwdlbin wewdquilpwlnipnilp
0.61:
8 Swpnptn EpypGEph nGnbuwlwl wdh wapmpGbph hwdbduwmwlwl niundGwuppmpuwG wpnynGpelbpp bu Yhuynd &6, np
wnlinbuwlwl woh, Ua-h L Yppnppwl dhole welw b Ynnljwgydwonipywl pundn wunhowl (inbu Barro, 199), Benhabib, Jess, and
Mark M. Spiegel (1994), Sala-i-Martin, Xavier, Gernot Doppelhofer and Ronald Miller (2003). Robert J. Barro and Xavier Sala-iMartin
(2004): w htin JGlintin, Jwdwpfuwunhuyhl pwllh Ynndhg Guwnwnywd hbunwaqnunnipniGGbpn (2006) Lu gniyg GG tnwy pu, np wnlunb-
uwlwl woh ypw Ypnpnipywl waqnbignipynilp hwuwnwanyby £ vwluyG dhwdwdwlwly Gyned 66, np npw wqnbgnipiwl d6fuwlhquibtnn
gb/zbu Wy wwnquipwlywo sG60:

M dhuyl Yneniwghwl L inlGinbuwlwl hwlguwaenndnipiniGGtnp, wyy Gl gnpdwanlnipyuwl inbdyn puwgwuwpwn 66 wqnnid UY
gmmwl/dwﬁ ynw (inku, Mauro and Carmeci (2003)) .
Y Stu Lucas: Stunbunipjuli Eplupwdwiybn Guynl ppwdhdwinid, bpp shwl wmnwphl dhowduyph wanbgnipniGakn, bl »Gsh
hwpyny wpnwnpwlph pnnwnplyncdp, phghlwlwl b dwpnluyhl Quwpnwy G6p0 wonid GG Gnyl inbdwny: 6pp wmnwphl Yppwlwl
dhowuyph wqnbgnipinin npuwlwl £, wwyw, pun Lncquwop, nw wewyp b ppned phghlwlwl uwpunuwg b inbdwbinh wibjwgned:
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Lnijwup dnnbh (ntédwl wpnyniGpnid unwgyned £, np Yugnih npnepynclnid uywndwG, du, UL L
nOwnbuwlwl wsh wnGiwtpp hwunwwnnib GG: Cun Lncjwuh dnnGih YugniG npnepyncGnid day 26sh hwyny
uwwniwb L DY wah nbdwtpp wwypdwbwynpywé GG U4 wah nbdwbpny, wpwnwphb dshowdwjph wgnbignt-
pjwip L wpnynibwybun wpfuwwnnidh Guwnidwdp Ybpebwlywb wpnynilph wnwdqulywbnigjwip, hGsp Gow-
Guynid t, np GGpéhG wd Ywpnn £ gnynipynil niGGOwy, Gpp weyw £ UY hwunwwnntd Yud wénn uwhdw-
Owyhb GUwdwnwptpnipinla: Tw wnwe £ pbpnid nbnbuwywb wd GnyyGhuy wylb nbwpniy, Gpp pwgwywyned
E wpwnwphl dhowdwjph npwlywb wagntgnipinibp: UjGniwdbbw)Ghy, wpunwphb dchowdwjph npwywb wagnb-
gnip)niOp Ywpnn £ wpwquglli| nGunbuwlwb wap, pwyg hGplhb sh wpnn wnwy pbptp GGpéha nGnbuw-
Yl wd: UY wsh nbdwp wybiwbnid £ U4-nid GepnpnudGph wprynibwybunnipjwl hGn dhwuhl L GJwgned
t, Gpp wonwd GO ohpdwdwbwlwjhb thnfuwphGiwb wnwdgqwlwbnipnitlp L nhuynGuinp nbdwn:

IGunLwpwp, pun Lnitwup dnnbGh Gpuwpwdwaybn Yuyntd hpwypdwyntd nbGnbuwlwb wsh
nbdwyp wwjdwlwynpdwé £ U4 wsh wnbdwny Ywd w)b dwdwbwynd, npp dwpnhy dwiuunid G0 Yppnipjwb
Jpw: M hGwpwynpnepynib £ pGadbnnid wgnbine Gpwpwdwaybin uynit inbunbuwlwb wsh wnbGdwh Ypw,
wjuhOpl wylb nwpébbint GEpéohla ywpqwynpynn gnigwbhy: Uju wenedny Lniywup dnnbp twwbu tmwppbp-
ynud £ Ungnneh dnnbithg: Cuwn Lntjwuh, U4 Yninnwydwl nwppbip inbdwbp nlbbgnn GpypOtpnod wpdwbw-
agpynid G0 nbnbuwwb wsh twpptp wmGdwtp, nph hGnlwbpny npwbg dhol. intinh sh nlbGGnld pwguip-
dwl gniqudhunniy:’

Lnijwup dnnbih nnGunbuwdwnnn unipjtynGbph L wOhwwnGGph Yynndhg U4 Ynunnwydwb nhGudhy
hwywuwpnudGbpp L npwbg hpdwl Ypw vnwgwé wbgnidwjhlt hbGnwqéh L Gpywpwdwadybun Yuyndh
npnigjnLnid dwypngnigwbhGtiph Juppwadtipp wybih hunwy Gepywjwgyb) G0 Fwppnjh L Uwjw-h-Uwp-
inhOh Yynndhg, npp hwynbh £ npwtiu Ntquyw-Lnctywup Gpynithwndwéwbh (wpunwnpnepjwl hwnjwd L
Yppnipjwl hwingwé) innb| (inbk'u Robert J. Barro and Xavier Sala-i-Martin (2004)): Rwbh np dtip hGwwan-
nnipjntlnud hhdp £ pGnniGytp Nequw-Lncywup dnnbp, nwunh dnnbijh nhGwdhy hwwnynepntGGephb wyb-
th GwOpwdwul winpwnwpé bt wpyned pypnpn L Gppnpn pwdhGatpny:

Ubtipsha nlunbuwywl wah o6y wyp dninbgiwl hwiwdw)t' Gpywpwdwaybn Yuyntd hpwyhdwyned
nbwnbuwlwb wsh hhdGwywh wnpinipp ns pb U4 YnennwynidG £, wyp inbGunbuncpynilnd U4 dLwynpgwoé
wwpwnp: Wn wnbuwybnp wnwewnpt GG Nelson and Phelps-p (1966) L hwiwlwpqwdé dnnbGbph nbiu-
pny Gbplywywgpt) £ Romer-p (1986): Cuwn Nndbph Gnp ghwnbhplbph L qunwthwnpObph hhdw0 ypw dlw-
Jnpynn nGhuGninghwywb wnwoplbpwgl wjh dhwy ninhG £, npph dhongny inlGwntGuncp)nilp Gplwpwdwaytin
hwwnywdénid wpnn t funcuwht) Gjwagnn Ghwdwnwptipnep)nibhg, hGnbwpwp hGuwpwynp YhGh wwwhnyby
nbunbuwlwb ws: Hw ywndwnb wjh £, np ghinbhplbbnl, pun NndGph ((1986), (1990)), nLGGG ng Ipgwy-
gwjhG pGnyp, npnGp Jwpnn 60 wgww nwpwéybp L oqunwgnpédyt| vkyhg wybiih wpunwnpwywb gnpént-
GGnipjwb pGpwgpnid: Uju dnintignidp (hndhl hwdwwwwnwufuwGnid £ Uppngh (1962) wjl inGuwybunha,
puin nph wpwnwphG dhowduwjpnd dbwynpgwé plnhwlnip nbhuGninghwywb qhwnbihplbpp L Gnp wp-
nwnpwluwb dGpnnbtpp Yupnn G0 dwwngbih nwrbGw pninp $hpdwbbph hwdwp L qupquglb] wpunwnpnt-
pjntbnp:

Cuwn Nnibph” U4 welw wywwph wép wnwe bt pGpnid GnpwpwpnepyntGbbph wybwgned, hGswbu
Owbl pwpGwynud £ Gpyph Gnp nbfuGninghwObp pnophGwytine L jncpwgbbine YwpnnnepyntGGGpp: Mw hp
hGpphl wnwy E pGpnd nbGfuGninghwywb wnwoplpwg L wwwhnynid £ inGunbGuwywb wsh npnwyh nbd-
wbin: Nnabph wnlbwmbuwywb wsh dnnbh hhdGwlywl wnwbGdGwhwwnynigntGl wyb £, np inbfuGninghwyw
wnwopbpwgp nunnuyhnptb Juwwygyned £ ghinwhbunmwgnunuwywb ngnpinh quipqugdwl L wyu npnpunincd
dhpdwltph Ynndhg GapnpnudGEp Ywwnwnbpne hGwn: U4 wywwnpp dlwydnpynid £ Yppnipjwl dhongny b wp-
fuwwnwbpwjihG thnpdwnnipyntGGbph dGnppbpdw 2Gnphhy: NndGph dnnbGintd wlhwwnOGph Ynndhg éGnp
ptipdwé qhwnbihplbph dwlywpnwyp hwiwwwwnwufuwbbgynid t wpunwnpnipntinid yhpweynn Gufuw-
qotiph htiwn, nph hhowG dpw unbnéynid GG Gnp nbfulninghwlbp: Cuwn Encpjwl, ghinbhplGtph dwlwnp-
nwyp GnyGwgynid £ inGulGninghwlwb wnwopbGpwgh hbwn, npp hwuwnnptb Yupnn £ wOplnhwwn wak):

Wu dnnbl niOp ghnwhGunwgnunwywh, dhowbljw] wwypwbpbtph wpunwnpnipjwb b wpunwnpwbph
ybpolwlywl oqunwagnpéiwl hwindwdébbn: Ghinwhbunwgnunwywl hwndwdénid Gnp Gwfuwagétph wpunw-
npnipjwl wdp nunnuyh hwdtiwnwywb b wew Gwhuwgstph Yninwyught dGéntpjwlp b wyn hwndw-
6nd Gepgpuwyddwé UL dwywpnwyhb: IGnbwpwnp U4 dwlwpnwyp npuywl wgnbgnepyntd niGh Gnp
Owfuwqdébph hhdwl ypw untinéynn inGhulGninghwbbph wah wnbGdwh Jypw: Uhwdwdwbwy, dhowbyjw) wnp-

" Pun S. Gy puwuntG L . Insplyplinh (intiu T. Gylfason and E. Hochreiter (2008) ), tuunnGpuyp b dpwunwlh 06l 2Gsh huipyny wp-
wnwnpuwlph 4.73 whqud wnwppbpnipywl pning Ybup puwguwiinpynid b uyn Gpiplbph  wnlunbunigyniGobpnid qpunywdolbnh  §nndhg
Ynpnipywl dbnppbndwl wnwppbn inbnnnipyniGG6pny.:
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nwnpnipjwl hwwndwdénd jnipwpwbsnip Gnp Gwfuwqéh hhdwl Jpw unbinéynid £ Gnp dhowllyjwy
wnwwnpwbp, puin nph npnagnid £ dU Yuwhwwih dGénipynilp: dbpohlbu Gepluwjwglnid £ Gpypnpn hwan-
Jwéh hhdlwywb hwywuwpnidp: dbpplwlwbd oquwgnpéiwl hwdwnp wpunwnpywé wwypwlplbph dw-
Ywpnwyp shwynp hwdwubinnipjwdp (hndngblnipjwdp) Ywiudwé £ UL wyl dwuhg, npp Gepgpuygyned £ wyu
hwuindwoéncy, hGswbu Gwb wpfuwwnnidhg L Gnp Gwfuwgétph YninwlwihG dwywpnwyhg: CGn npniy, ybpo-
Owlwl ogqunwqgnpéiwl wwpwbpltpp Ywd uwweynid GG, Ywd npybu Juwwhww) JGpwbGpnpynid GG
Ghowblyjw wpunwnpnipjwl hwnydwéniy:

Nndtph dnnbnud, h nmwpptpnegincd Unpnneh dnnbith, nnGuntuncg)nilGnid unbtinégwé Gnp Gwfuwqdétpl
wanwd G0 ng pb wpnwdéhl wy GEpsha duny: Pwgh npwlhg, pun Nndbph dnnbih, U4 wwwph wab
wybGiwglnid £ nbnbuwywb wsh wnbGdwp: Ywlnd huly wyu dnnGp twppGpdnud £ Lncywup dnnbijhg: COn
npnd, NndGph dnnbncd U4 dwwpnwyh dGYwbqudjw widp hwbqbglnud £ uynih npnipynclnid inbGuinbuw-
Ywb wdh:

Cuwn Mndbph dnnbh Gpwpwdwaybun Yuyntt ppwdhdwyned inlGnbuwlwb pupdp wd wwywhnybpnt
hwiwp ghinwhbnwgnunuywb hwinydwéh unipuhnwynpnidp wybtih wpnyniGwybun £, pwb $hghlulywb Yw-
whwwih YninwydwOp ninnwdé uncpuhnwynpnedp: Ujnwu Ynndhg, GnyyGhuy, Get hpwywb hGupwynpne-
pJnth syw fupwlbint dwpnyuwyhl Yuwhwwih hnupp ghinwhbnwgnunwywb hwndwé, wwyw nw Jupbih £
hpwlywlwglt] wbninnwyh &duny™ untpupnwynptind U4 Juwhwnwih Yneinwydwb qnpéplpwgp: Mndbph
dnnbip gnuyg b wwihu, np U4 pwpép dwywpnuyh nbwpnid nbGunbuncpnibnd wsh wnbdwp YhGh wybih
pwpdn:

Cuwn Enpyjwl, 1990-wywl pwlywlGEphb Lnijwup L Mndbpp wpdwunwwtu yGpwihnfubghl inlunb-
uwlwl wsh Gnpnwuwywl nbGunipnibp” wnwowpyting GGpédha nbnbGuwlwb wsh Gnp dnnb0Gp: OQwu-
wnnnbl, U4 dhongny nGuGninghwlwb wnwepbpwgp tnnqblwgynid £, wjuhlpl' wnbfubGninghwlywl wnwy-
pGpwgn nhunwnpyyntd £ npwtu $ncbyghw’ Yppnipjwl dwlwpnuyhg: IGnbwpwp UY-0 nwrlnid £ nGhuln-
tnghwywb wnwoplpwgp wwjdwbwynpnn npnzhs qnpénl, npb wwwhngnid £ juynib b inbwywb nGunbuw-
Ywl wd: SGfubGninghwlwb GnpwpwpnepyniGbtiph pGnpwjGdwb shongnd UL Yninnwynidp ng dhwjb ninnw-
Yhnptb wannid £ nbnbuwlwb wdh ypw, wyp Guwb wlninnuyhnpbl wpunwphb dshowdwjnph dhongny wgq-
nntld £t nbfulGninghwabph jnipugdwb L Gnp GepnpnudGeph wbBdwh Yypw: Uw hwnuwbu uplnp £ tnpp
GpynGGph hwdwn, hGswhuhl IwjwuwnwGh £, npintn nbnbuwlywb wdp wewybjwwbu hhdbyned £ wpnw-
phG GEpnpnudGbph L npwbg dhongny Gnp nbhuGninghwtpp Gappwithwbgdwh (nhdnighwyh) ypw: UY-G,
(GG nY wpunwnpwlwb gnpénG, wnwbgpwihb ntip ntbh L wpnwphb Gnp nbfuGninghwGbp unbinétnL nu
Jnipwglbpne Yuwplnp wwydw E: 6pypbGpp Ywpnn GG 066 ognuinGbp unwbw wy) Gpypbtpnid hpwywlwg-
ynn htwnwgnunnipyntGGbpp L qupqugiwl épwaptiph (3L20) wpnynibpltipp ogunwqnnébnig:

Onpp nbwnbuncp)nil nilGtgnn GpynGGpp, wnwbg IL2O-h Ypw b6 GGpphb dwfuubp Juwnwpbine, wp-
innbwaqntph, wnGuGninghwlwb Gnp uwppwynpndbtph b wwypwbpbbph dGrpptpdwb dhongny Ywnpnn GO
wybh 066 swihbpny wybiwglb] wpunwnpnnwywbnipynilp, pwh hpkbg GpypGGpnd hpwywbwgynn IL2G
hpiwG Ypw, npnbp 2wwn hwdwfu swiuuwwnwp GG L Ywpnn GG niGGGw] wpryncGwybinnepywb ng pupdp dw-
Juwpnuwy: 20wjwé GEpYuwyniu Iwywumwbned pwpdp G0 wpunwphb GEpnpnudbbph nbdwtpp L a6y 2Gsh
hwyyny GepnpndGEph dwywpnwyp, vwywyt guép GG plwysnipjwb wsh nbdwbpp, hGswtu Gwl gwén &
L2080 wpnynibwydbwnnipnilp, npnbp ntrbu snGB0 qupqugiwl Gwwuwmwynp fupwGGtn: Un Yuwwygne-
pjwip Iwjwunwbnid wnwohlw wnwphbbph nGunbuwlywb qupqugnidbGbpp wrwybjwwbu Ywpnn GG hhoa-
ybi wpuwphl nbhuGninghwlbph L Gnp wpnwnpwwmbuwyGbph GGppwithwbgiwl, pwb Gpyph GGpunid
npwlg unbnédiwl Ypw: Uwlwyh, tptb GpynGbpp tbwlwl dwdwlwlywhwwnywdénitd hhiGyta shwyl Gnp
nbtfuGninghwlbph GGpdncddwl Ypw, www, wikl nbwpnid, GGpdncdynn wwypwlpbbph wap 4ajwagbighh
fuGwynnnipyntbGGGpp L nGunGuwlwb wdp, hGsp Ywpnn £ hwbgbglb wyl pwGhG, np Yhwynbytb «wnpuwwnne-
pjwl» pwhwpnnid: Tw wwydwbwynpdwé £ wyb hwbqwiwbpnd, np gwép UL nlbtignn hwuwpwynipjnilp
wpwa sh qupqwbned, pwbh np pwpép £ uywrdiwl wihwwnwlwb nhuynbwp, npp sh fupwlnid Yppnipjwl’
npwbu GGpnpnuedGiph wpyniGwybn L Gowlwlwih dLh qupqwgniin:

W0 hwuwpwynipyntGhtpp, npnbp nlGG0 hwibdwwnwpwp gwép UU, npwtu Ywbnh niGBGnud G0 066
pbunwbhpGtn, npuntn Jnipwpwbsnip winwdah Yppnepjwl ypw phy Gepnpnedbbp 66 Yuwnwpgnid, pwGh np
npwlp pwjwywbhl Swhuuwwnwp GG buly wiG hwuwpwynipniGGtpp, npnbp nlbG0 wpnblG dLwynpdwd
pwndn UY, nlGbGnud G0 wybith phs GpGuwGtn, pwGh np qupqwgwdé GpynpGbpnud GpGluwGbph Yppnipjw
ypw Ywwwnynn dwiuubipp pwdwywlhl pwpép G6: Qwuwnnptb nw wnwy £ pbpntd inlGunbuwywb hpwyp-
swyh Gpywpwdwdytbn Gpyne Yuynih npnepyncl: Unwehlb Yuynih npnepynilGp pGnipwigpynid £ OGS plGunw-
Ghpny L thnpp UU-nd, hGsp pOnpny £ wnbGnbuwywb gwép qupqugwdénipintd nilGbgnn GpynpGGphG, huy
Gpynnpnp jnipwhwinniy b quipqugwé tpynbtphG, npuntin pGnwbhpGtpp sGwywé wydbh thnppwphy &G,
uwlw)b OG0 hwiGdwwnwpwn qupqugwé UL:
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LGwnwywpnep)ntGb hp pwnwpwwlnipjwdp Ywnpnn £ wgnbp wGhwwnGGph npnpnudGBph dpw b npw-
Gng huy fupwb| U4 Yniinwynedp: Ywnwywnpnipinilp nw Jupnn £ hpwyuwlwgblp hwpluwihl punwpwyw-
Gnipjwl, Yppwwl uncpuhnhwtiph, npwludbpinbbph Yuwd thnfuweneg)niGlbiph npwdwnpdwb dhengny:
SGunbuwywb wdh dJpw npwGg wgnbgnipnibp  thnfuwnenipynibGbtph uwhdwOwhwynipjwlb  wnwpptn
ynpunnipjnclGGbph wwpwquynid qOwhwwnyby £ .96 phwghnih (1999) Ynndhg, L Ywrenigytb) £ Gpuwpwnl
Jujnth ppwypdwyhb wbgiwl nhGwiopywb: JdbpohGu hGwpwynpnipintd £ pGétinnd pwgwwnpbipnt, ph
hGswtGu £ wnbunbunipyntlp uwpdwdwiytn hwnydwénid wpdwqubpnid ghgniiGbphl Ywd pwnupwlwbne-
pjwl [6wybtph thnthnfuntpywlp, L nppwl wpwq b wjl Yupquynpdned Gplwpwdwiytin Yuyntd hwjwuw-
pwyzenipjwl nipep: SGunbuwlwl wsh GGpdhG dnnbGGpnud U4—-G pOnipwigpnn 06Y wyp Ywplnp hwan-
Yuah t Yyppnipjwl dhongny unghwiwlwb wytiih pwpdp Yuwpgqudhdwyh dtnpplipnidp Ywd, wjuwbu Yng-
Jwé «uwwrnnwlwby» pwnwnphsp: U.%% phwaghnG wjl Ywpshph £, np U4 «uwwnnnuwby» hwwnfwbhyn
sh qupGh wlwnbutb] L wbwnp £t ninnuyhnptb nhunwpytp wGhwwnbbph Ynndhg npnpnudlbph Yujwgdwb
gnpéplpwgned: WGniwdbbwjbhy, U4-0 L U4 uywrennuywb pwnwnphsp duwynpyned GG npnwyh pwnw-
pwyppwywl L unghwiwywb dhowydwynpnid, npnbp Ywpnn GG hGswbu npwyw, w)lwbu b pugwuwywb
wgnbgnipjntb nLbGOw| hwuwpwynipjwlb qupqugdiwl Yypw: Uju wrendny unplbnp Gawbwynepyncb £ &binp
ptipnud unghwjwlywb Yuwwhwwih nbpp, npp untinénid £ nbnbuwlwb qupgugiwbp Guywuwnnn Juinwhne-
pjwl gnpdwpwp Showywjpp: 20wjwd unghwjwlwb Yuwhwwih upbnpnepjwbn, wjiniwdtlwjGhy nbelu
sqwlb dowyywéd gnigwlhpbtin, npnGg hhowl Ypw hGwpwynp Y hGep qOwhwunbp nbnbuwlwb wsh Yypw
unghwjwlwb Ywwhwnwh wgnbignipjnclp:

Uty wy hGunwgnunnipjwl hwdwdwild thwly nbGunbunipjntlned U4 Yninnwydwb unipupnwynpnidp
Yppwlywb pnnp dwlwpnwybGpnd Ywpnn b wnwy ptiptp nGnbuwlwb wd (nbk'u Nadeem U. Haque and
Se-Jik Kim): Ladwé htinhGwyGtnpb wyb Ywpéhpht GG, np wpunwphG pwg wnbnbuncpyncl nlbgnn GpypGe-
pnid, npnbn Yppywd wlhwunlbph wpunwguwnpbine hwynwp L hwjwlwywbnepyniGp wybih dké ba,
nbunbuwlwl wap Gywwnwlywhwpdwnp t fupwb] untpupnuynpbing dhwjb Yppwlwb gwdp dwlwpnwyn:

SOnbuwywb wah GGpéhG dnnbGGph dGY wyp dninbgdwl hwdwdw)l Gpywpwwnbe wlnpny dwayb-
nntd gnjwinbinn pGunwGhpltpp qupqubnid GG pGunwbhph wlnwdbbph Ynndhg wwpwbpbtph uywriwb L
dwpnyujht Yuwwhwwih yninwydwb shol GwiupbunpnepyntGlGbph hhdwb Jpw: Un juwwygnipjwip G. 9.
Ptiptipp, U. U. UnipdhG L N Swidnipwh (1990), hGswbu Gl U. Pwnctpp L 2. 2nuinhpndwb (2007) hhabGw-
Jnptp GG, np UY Yniinwlydwh L ubpnilnGGph dhole UG thnfuwbGgdwl hhdwb Jpw dGrwyywéd dhoubiplnwjhb
unnbGEpp 2ppwlwybbpnid Yupnn t dwqb Gepdh0 nGunbuwlwl wad: SGinbuwlwb wsh Gepdhh (EGnnqbh)
UnntGGpnud plwysnipjwl wdp L wpnwnpnepjwl hwindwénid wfuwnnedh GEpgpwyywénegyniln kGnn-
gtilwgyncd G0 G 0GnY nGwjhG nGunbunipjntGbph L wnbwnbunipynilned qpunywébbph Ynnihg 6GGnw-
ptpnipjwl L wpunwguwnpbint Ytpwpebpjwp Yuwjwgpwdé npnpnudbtphg: Ywlp dh dGfuwbhqd GG, npnGg
uhongny wnbwnbuncpjninud thnfudned G0 U4 wnwowpyp L wwhwbowpyp, hGnbwpwnp npwbp hptibg wqnb-
gnipjntGb 60 nLOGGNLY inGinBuwwb wsh nhGwdhywjh ypw:

dGpohl tmnwphOGphG nlnbuwyw L $hlwbuwlwb hwiwywpgbiph g npwjwgiwb GGppn qupqugwé
L Gnp qupquwgnn GpypGtpned U4 4nenwyowb b npw welw wywpwnph, hGnbwpwp Gwb nGunbuwlyw wsh
nhGwdhywih ypw Grwlwlwih waqnbgnipnil £ niGGGnud Gwbk U4 dhgpwghwG: QYw hwinwwtu wybih
wpnhwywb Gwbwynepjnit nibh Gnp qupqugnn GpypbGph, wyn pyntd 3wjwunwbh hwdwp, pwbh np hp
hhoGwywh qnpépGuLp GpypGGph hwdabdwwn dG6Y 2Gsh hwpynd GUwidnmwpbpnipywl dwlwpnuyp nbinbu
gwép t: SGinbGuwlwb wsh dnnbGGpnud, npuntn hwaydp £ weGyb) Gl dhgpwghw, pGnniGyncd £, np ingyug
Gpypniy, wy| GpypObph hwatdwwn, o6y 20sh hwyynd dU pwpdp dwlwpnuyp wwwhnynid £ wpfuwnw-
Jwndtph pwpdp wnbdw L hwOgbglnid £ wnyjw) Gpyhp wpfuwwnnedh GEphnuph wybjwgdwb: SGunGuwywh
wdh dnnbGepnud dhgpwghwh Gepwenudp wewybjwwbu pGawnpyynud £ G OGnY Gpywpwdwdytn Yugnih
hpwyhsdwybtphb Gpypbatph gniqudhwntne wpwgnepjwl nbGuwGyjntbhg: UnnkiGtphg unwgywdé wprynilp-
Gtpp gnuyg GO wnwihu, np wfuwwnnedh GEpqunph GYwwndwdp d66 hwywoénipntlp wybjwglnud £ ndjuwg
Gpunh hp Yuynih yhdwyhb gniquidhnbint wpwagnepjnilp (nb'u Nadeem U. Haque; Se-Jik Kim):

SOwnbuwywb wsh 2. Ppwnibh (1993) dnnbntd dhgpwghwl wwjlwlwynpwé b wbhwwnbbph Ynn-
Uhg Juwjwgpwdé owywnhdwy npnandbtipnyg L juwwhwwih wpdnibGwynipjwdp: Unnbinud Ghpwnpynid k£, np
Juwwhwwip Ywwnwpjwy qwpdnibwy k, L gnynipynil nibh hwiwpfuwphwihl Yuwwpjwp Jwpyuwihb pniyuw,
nnG hpwywb GniylG wnynuwnpnypbtpny Juplbp £ wowownpynid wwpptp GpypGeph pnpnp nbghnbbun-
GtphG: Unnbpnwd dhgpwghwyh ybpwptpywp npn20w Yujwgniip wwydwbwynpywé t shwyl tnnwpptip Gpyp-
Gtph opole wpfuwnwywpdbph inbdwtiph GGpyw wpdtiplbph Lwppbpnipjwdp, npp w)p hwjwuwn ywjdwa-
Gtpnud pwpdp £ wyl Gpypbabpnug, npnlp odinywé GO pOwlwh nbunipulbpny L inbfulGninghwObph pwpép
Gwywpnwyny: 6pp plwysnipjwl pywpwlwylt wybih thnpp £, pwl Gpwpwdwdytn Yuynith npnepynilnid
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npw qGwhwunywé wndtipp, wyw Bawgwdé GpypGbph hwibdwwn gy Gpypned wfuwnwywpdtiph pwnénp
thGGnt nGwpnd pGwysnipyntlp dwdwlwyh pGpwgpnid Ywsh, wpfuwwnwywpdtph wbowp Yodwagh L
Yhwhqbtighh GpypGEph dhole wuwwnwywpdbph wwpptipnipyncGGtph, hGunbwpwnp Gwl dshgpwghwjh wnbd-
wtph Gjwqdiw:

UtipShh nlunbuwywb wah dnnb06ph hpdwb Jpw Yuwnwpywé ybpinénepyniGbbpp gniyyg GG twhu,
np U4 0hgpwghwl Ywy «ninbinbGbph» wpunwhnupp Yupnn b hGswbu upgwdwiybn, wjlwbu k| Gpywpw-
dwiybwn hwindwébbpnd wnwy pbpt dGy 20sh hwyyny GYwdwnh L inbGnbuwlwl wdh nbdwbph Ypdwwnnid
(nb'u Nadeem U. Haque; Se-Jik Kim (1995)): Ujntu Ynnihg, dhgpwlwnltph ninupywé npudwlwb dheng-
Gtpp hwhqbglnud G0 Gepphl nGwnbunipynibnid uwwndw L fubGwynnnipyntGGbph wybwgdwa, hGsp Ywpnn
E fupwlb] nGnbuwlwb wdp L wanb| pGnhwlnp pwpbytignipjwlb pwpdpwgdiwl ypw: SGuintuwlywb wsh
Jpw 0hgpwlwnGtiph Ynndhg thnfuwlgywdé npudwywb dhonglbph hwayhl uwywriwb wgntgnipynilp Yhpw-
nwlwl htGunwgnunnipntGGbpned hhdGwywbnd qwhwunynid £ nbgptGuhnG dnnGGGph Yurnigdwl dhon-
gnuy:

Oquuwaqgnnpétiiny wmwppbp GpypGGph dwypn ngyuGhpp’ N QwdhGp, N SngtGpwithp L U. Quhowhp
(2005) Gpnuy GG, np dhgpwghw( L dhgpwbwnbtph Ynnohg Yuwnwpdwéd npuwiwlwb thnfuwbgniibbpp pw-
gwuwlwb wagnbtgnipynih G0 nlGGGNLY nbnbuwlywb wdh b wpnwnpnnuywbnipjwb Jypw: tw wywjdwbw-
Jnpywé t Gpwny, np dhgpwghwl inGunbunipjwp gpyned EwpryniGwybin wfuwnnnGbphg: EI-Mattrawy-n
(2006) nruntdbwuppbp £ npwdwywb thnfuwbGgnuibGbph L hpwywb 3LU-h dhole Ywwp, puin nph’ inlGunbuw-
swihwlywb (EynGnitGwnphly) ptiuntpp gnuyg G0 wnwihu, np Gghwywunuh 3LU nhGwidhyuwih ypw s60 wgnnid
dhgpwbwnGtiph Yynndhg ntnupyywéd npuwdwlwb thnfuwbgnidbbpp:

Swpy k G261, np dhgpwlwbbph npwdwlwl thnfuwGgnuilbph L nlbwnbuwywb wdh dhole unnigwd
ntigntuhnh dnntO06ph hhoGwywb ptipnepynilGGEphg aGYa wyh t, np npwbp hGwpwynpnepynih s66 pnGaLRnLY
glwhwuwnbint dwypngnigwlhGtiph wbgnidwhG nhOwdhywl L YuyntG hpwyhdwybbpnid npwGg wsh
nbdwbpp: 20wjwé hGswbu qupqugwd, wjbwbu £ qupgwgnn GpypGGpnid nGunbuwlywb wsh ypw UL, UY
dhgpwghwih L dhgpwlwnGbph Ynndhg ninwpyqws npwdwywhb dhengltinh wanbtignipjwl Ybipwptipjug
Ywwwnpdby 60 pwgiwphy hbinwgnunnepyncGGbip L ybppnednipyniGbtp, uwlwyb nbelu 06y shwubwlwh dn-
nGLh 2ppwlwlybbpnid sh qOwhwwnybp nlbnbuwlwb wsh dpw npwlg dhwdwiwlwlyjw wagnbignipynilp:
Quwuwnnpbl, dwypnnlunbuwywb qupqugliwb Yypw UY L dhgpwghwih wgnbgnipjwl qlGwhwwnnidp Yw-
nwnynd t hpoGwlywlnd owywnpdw Juwppwqéwihl tpynithwinwéwbh dnnbGeph uwnrnigdwl hhowG
ypw, huy dhgpwbwnbbph ninwplwéd npwdwlwb dhenglbph wgntgnipyntlp npnaygnid £ nkigpbuhnG dnnki-
GGph dhongnd: Ujuhlpl UYU-h nL dhgpwghwjh L dhgpwlwnGtiph Ynnihg ntnupywd npuwdwywb dhongltph
wanbtgnipjwl qGwhwuwnnidp nbnbu 00nLd £ fuGnpwhwnneg: Pwgh npwbhg, ntnbu 0hGsk 4Gpe wwpqw-
pwOywé 60 nlbnbuwlwl wsh nhGwdhywih ypw U4 dhgpwghwih wgnbignipjwl ninnnipyniGObipp L
UGfuwbhgqubGpp: Tw hbwn dGYntn, wpnhwywb fulnpp G0 Gwl wOhwwnOGpp L nbGnGuwydwnpnn unipjGlun-
Gtph OGwfupGupnepynilGGtpp L wnGfuGninghwGbpp pGnipwgpnn wwpwdbuptbph thnthnfunipjwl ywpwaqw-
Jjnid inbunbuwywb qupqugdwb wnwpptp ugbbGwnGtph Ywenignodp: Uju hGnwgnuinepynilnid thnpd £ wp-
ynud |pwglb] wyn pwgp, dwGwywbn, np ybipehl tnwphGbpht 3wjwuwmwbnid inbnh nibbgnn Yunnigywdé-
pwjhG wpwq thnthnfunipyntGGbiph wprynilGpnid wpunwnpnnuwnipjwl b wfuwnwywndbph wpwq wép
gnignpnynid £ npwlwy wfuwwnnidh, hbnbwpwnp Gwl U4 666 wpwnwhnupnd, hGsp hp wgnbgnepynilGa t
ntGthnud dwypngnigwbhbtph nhGwdphyuwih b hwibdwwnwpwn wybih Gpywpwdwdybn hwnydwéncd Yu-
JnLl inGunbuwywb wsh Jpw: Ujniu Ynndhg, dhgpwbwnbtph npuwiwlwl thnfuwbgnidlbpt wybjwgbnid Ga
GGpphG uwwrenudp L Ywpnn G0 Gwuwnbp wyninbbghw) nbwnbuwlywb wdhh L Ypdwwntbp wnpwnnipjwb
dulwnpnwyp:

FtGnbwpwp Fwjwunwbnd nlnbuwlwb wdh nhGwihywih nwuncdGwuhpdwl hwdwp Ywplbnp
fuGnhp £t nwrlntd nbnbuwywb wsh ypw UY-h, hOswbu Gl wpfuwwnnidgh dhgpwghwih L npwlny huy
wwjdwlwynpywé wpunbipyphg unwgynn npwiwlwb thnfuwbgnudlGbph hGwpwynp wgnbgnipjnitGbtinh
qUOwhwwnnidp 86y dshwulwlwb dnintigdwb 2powlwybtpnid: Uu fulnpp ntédwb hwdwp npwtiu nGuwyw
hhip G0 plGnniGytip wnbwmbGuwlwb wsh GGpéhh wnbunipynitbp L npw hhdwb ypw Yurenigywd Niquyw-Lne-
Ywuh Gpynithwnywéwbh dnnbip: 61066 nY npwhg plnwyGyb) £ Niquyw-Lntuwuh dnnbip, puin hGunbyw)
ninnnipyntGbbph. Gwfu Nquyw-Lntwup dnnbpnud wybiwgyt) £ dhgpwbwnh Gnp wpnwnpuywb $niby-
ghw( (UUdD), npnid dhwynpyned GG shgpwlwp UY-G, npp Gw dbrp t phiptp 0hGsL wpnbpyhp obyabip L
wpwnbpypnd wnyw dY-6: Ypwlg Shwynpiwb wpryniGenid dLwynpynid b dhgpwlnph wywqu GYwdnh
Gwywpnwyp: UUD-ncd hwyyh G0 wrbynid Gwb wpnbpypnid L Gepphl inGunGuncpyniGnid dGY 20sh hwdny
dU-p L Swhuujwd wiuwnwdwdwlwyh wnwpptpnipinGbtpp, hGswbu Gwb wpnbpypnud wwpwbpGtpp
wnuwnpnipjwb nbfulninghwywl dwlwpnwyp: UUD-h GEpwenidp hGuwpwynpnepynib £ pGétenid uwwn-
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Jwl oquuwlwpnipjwl $nLGlyghwynid tnwpwbowwnbine Ghippht nGunbunipjwl uywrendp L Shgpwlunnh
uwwnenedp® pun npwbg npdwdé npnawyh Y2helbph: dU-h Ynenwlydwb hwwuwnpiwb dbe GGpwreyb) GG
dhgpwluwnh, hGswbtu Gwbl ny rtghnblGunbtph Ynnohg ninwpydwéd npwiwlwhb dhengltiph hwayhb Yninw-
Ynidp L uywrenedp: UY Yynennwlydwb nhGwadhy hwdwuwpdwb dte wybiwgyt) £ U4 wpunwhnuph nGdwp:

ItGwnwgnunnipjntlnd Nequijw-Lncywup dnnGh pGnpwiGdwb dhongny Iwjwutnwbh hwdwp unwgybi
GO Gpywpwdwiytn Yuynit hpwyphdwyGbphl gniquidhwnnn dwynpngnigwbhbbph (GGpphl uwwnrdw,
Uhgpwlwnh uwywniwb, d4-h, U4-h, hpwlywb L Yppnipjwlb hwindwébbpnd dwhuujwéd wfuwnwdwidw-
Gwyh, nlnbuwywb wdh, U hwdwfuwnb dhoht wprynilph, S4 L U4 hwpwpbpnipjwl, uywrdwb L DY
hwpwpbpnipjwl, S4 vwhdwlwihl Gwdnwpbpnipjwl Ywd hpwywb hwndwénd wninynuwnpnepGbph,
wfuwwinwywnétiph) wagniiwjhl owywnhdw| hbwnwqsétpp L Gpluwpwdwiytinn Yuynth npnepynlned npwbg
wth wnbiwbpp: Unnbnwd gGwhwwnyby £ UY-h, U4 dhgpwghwjh L dhqpwbunbbph ninupywé npuidwlywb op-
onglGbph, hOswbu Gwl uywrdwl GYwwndwdp GGpphG uwywnrnnh L dhgpwbwnh nwppbp Gwhuwwwwnynt-
pjntbbtiph, hGswbu Gwb U4 wpryniGwybunnipjwb pwpdpwgdwb wgnbtignipjntlp dwypngnigwbhGtph wa-
gnuiwjhb hGunwaqgétph L Gpywpwdwdytn Yuynid hpwyhdwybbph ypw: Unnbind Gepwnwdé dwypngnt-
gwlhpbtph wdh wnbdwbpp L wlgnuwiht nhGwdhywbtpp wwypldwlwynpwé G0 d4 L U4 hwpwpbpnt-
pjwdp: JdbpohGbatphu dhole wlhwytyzrdwénipinil wnwowlwint ywpwagqwjnid dwdwbwyh pGpwgpntd
dU-0 L UU-0 Ywpquynpynud GG wylwbu, np npwlg hwpwpbpnipintlp dgunincd £ pp Gplwpwdwadybin
YuyniG wpdtphb: IGnbwpwn, hwibdwunwpwnp wybih Jupdwdwdybn hwndwénid dwypninbGuntuwlywh
hpwyhswyp ywjdwlwdnpgwé £ dY L UL hwpwpbpnipjwdp, nph hhdw ypw Yupquynpyned G6 Gwb djneu
dwypngnitgwlh06pp: buy Gpwpwdwiytn hwindwéncd, pwbh np dY L U4 hwpwptipnipynilp nwnbnd £
hwuwmwwnntl, dwypngnigwbh2Gtpp Lu wénid G0 hwuwmwnnil tnGdwny:

IGwnwgnunnipywb Gpypnpn pwdind nhnwpyynid £ 33 nbnbuwywb wsh Gpynithwnywéwbh pln-
(wjbywdé GGpdhG dnnbip, Gppnpn L snppnpn pwdhGabpnud plnjwjGwé dnnbih (ntédwh dbpnnp L tnpwlu-
JGpuwnipjwl wwydwhbtpp, hhGgtpnpn L ybgtpnpn pwdhGGGpnud pGGwpyynid GG dwypngnigwlbhGtiph
wbgnuiwjhlt owwnhdw| hGwnwqétpp, Gpjwpwdwadytn Yuynid wywjdwbGGpp, hGswbu Gwb wGgnidwhb
nhGwdhywb: ConwGwd dnnbith (nédwb hwdwnp oquwgnpdywd ndjwbbpp b wwpwdtinptph qlwhw-
nniip GGpywjwgyned GG jnpGipnpn L nuptipnpn pwdhGGGpned, ytpenid GgpwywgnepyniGbtinp, ogunwgnnd-
Jwé qpuywlnepinclp L hwybywébbpn:

2.3 nmbunbuwywla wah Gpynthwunjwdsw h GGpS&dhGtG dnnbp,
Gtpwrjw dwpnuwjiht yuwwhwmwih dhgpuwghwG L
dhgqpwGunmOGbGph npwidwlwla thnfuwGgniLaGbpp

Swjwuwnwbnid jupdwdwdybn hwndwénid dwypninbGunbuwlwb hpwyphdwyh L Gpluwpwdwiytin
nbunbuwywb wsh Yypw UY-h, U4 dhgpughwih L dhgpwlwnGbph Ynnihg ninupywd npudwlwb dhong-
Gtph wanbgnipjwl qhwhwwniwb Gwwwnwyny Ywrenigyb) £ dYU-h L U4-h Yninmwydwb nhGwihy hwjwuw-
pnudltph ypw hpoGgwdé Gpynthwndwéwlh (wwpwlplbbph wpnwnpnipjwl hwndwé L Yppnipjwl hwn-
Jwé) plnpwyadwé dnnby (CU): Uyu dnnbth hwdwp npwtu hhdp G0 pGnniGdtp Nequywyh (1965) L Lncywuh
(1988), hGswbtiu Gwl Pwpnh L Uwjw-h-Uwpwnphbh (2004) dnnbiGtph wrenigdwl nbuwywb hpdptipp L
dnunbigniibtipp: Upnwnpwywb hwndwénid S4U-0 L UU-0 oqunnwgnpdyned G0 Jbpplwywl ¢ uwwniwlb L
Shahywywl £ Yuwwhww| wwypwipbbp wpmwnpbine hwowp: Uppwlwb hwndwdénid UU-G oquwgnpd-
ynud £ Gnp U4 dLwydnpiwl L Yninwlydwb hwdowp: Unnbnud uywennGbph pwpbytgnepniip inpjwé t og-
nwywpnipjwb $nLGyghwih dhongny, npG niGh thnfuwphGdwG dhodwiwbwywihG hwunwnnilt wnwaégquw-
YwlnipjntG: Unnbintd GEpwndwdé nlwihlG nbGunbunipntGGbpp L $hpdwlbpp gnpénud G0 wquwn dpgwly-
gwjhl wwjdwaatpnwd: UphgpwGunbtpp wpwnbpypned unbinénid GG Gnp GYwdnin, nph dh dwup hptlp GG
uwwnntd, huy gjnu dwup ninuipynud 66 hpbGg pGunwbhph winwdabbphb L hwpwquwnbbphb: Uhgpwbwh
ninupywdé npwidwywb dhonglbpp dwiuuynid GG uwywrdwd, GGpphG wnGwnbuncpynibnd Shghywywb uwh-
nwh Ynennwlydwb b nbGwjhG wnbnbunipintGbbph wnwilGtph Yppnipjwlb ypw: Hpw hbwn dGYwntn, dnnbinud
Gbpwnwé GO OGwbl wnwppbp dwiwlwywhwnywdébbpnd Iwjwuwnwlbhg wpwnwqunpwdéltph Ynnihg
ninwpyjwdé npwdwywb thnfuwbgnudbbinp, npnGp dnnbincd hwyh G0 wrGynid npwtiu Iwjwuwnwbh nlunb-
untpjntlnid ywinmwpywdé nunnwyh GepnpnedGtp: Ywbp hptGg htpphG npwywb wqntgnep)nil GG nLGGGnLd
hGswtu UL L D4 Yniinwlydwb inbdwtinh, wylwbu £ U4 wpnyniGwybnnepjwb pwpdpwgdwb ypw: Ukp Ynn-
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uhg Ywnnigwdé dnnbintd hwpdh £ wnGynid Gub wyG, np wfuwwnnidh wpwnwhnuph nGwpnid Iwjwunw-
Gnid wbnph t nOGGnd U4 Junnigdwoéph thnthnfuncpyncl: UphwdwdwGwy, dnnbinid GOopwnpynid t, np
dhgpwlwnp L npwiwlwb thnfuwbgnid unwgnnGtpp dgunnud GG ny pb Ohgjwlghg wllywfu pwpbwybg
hptbg pwpbybgnipynilp, wyp dhwynpyned G0° wnwybjwanebh hwuglbing hpbag pGnhwbnip uwywnrdwb
ogquwlwpnipjw ian[]ughLul.'J:12 UnnbGntd nw hGwpwynp £ nwnGned dhgpwGunp Gnp wpnwnpuywb $nily-
ghw Ywnnigbint L Ntquyw-Lnitywuh dnnbinud GGpwebine 2Gnphhy: 6106 nY uwywndiwb ogquwlwpnipjw
$nLlGyghwb wnwybiwagniyGh hwuglbnt wwydwbhg nbGwjhl nGunbuncpjnlbGtpp pGunpnegjncbp unwpnid
GO uwwndwl L Yninwydwb dpol, GGpphG uwwnnnObpp L dhgpwlwnOGpp wpnbpypnid unwgywoé
GUwdwnh, hGswbu Gl wpnwnpnepjwl L Yppnipjwl hwindwéltiph dhole wbhwwnGGph Ynndhg dwfuuynn
dwiwlwyh pwfudwb ypwptpjw npnandGbinp G0 Juywgbnid:

Niquyw-Lniywuh dnnbnd hhdGwywb hwjwuwnpnudbGbpp GEpYuwywglnud 60 D4 L UL Yniinwlydwh
inGdwbpp.

k=A-k“w-h)*% —¢c, -6k (1.1)
h=B-(1-u)-6-k (12)
npwntin GGpphb nGnGunipjwl wpnwnpuwb $nibyghwb ntbh hbGnlbyw| nbupn.
yy = A-k* - (1.3)
LtipphlG nlGwnbuncpyntlnd wpunwnpdwé wpunwnpwlpp dwiuuynid b uywnedwa, hGswbu Gub S L
UY Yniinwyowl Gywwmwybbpny: Niquyw-Lntjwuh Gpynithwnywéwbh dnnbpnd UY-0 GhplJuwjwglnid
wfuwwnnnlbph L pwGwyp pwgqiwwwnlwéd nfjw] w2tuwwnmnnh Yppnipjwl b wotuwnwiph pGpwgpnid
&binp pipwé dwulGwahwnwlw 7 dwlwpnwyny: GaGpwnpdnid t, np wfuwnnnGiph L pwGwlyp L %2 -p wp-
nwnpwywb gnpéplpwgnid 0hgjwbg thnfuwphbbih 66 w0 wenwdng, np wpnwnpwlph pnnuplyiwb hw-
dwp Yuplnp £ quelned shwyG L -2 dténipynilp: Unnbipnid UY-G qGwhwwndb) £ hGswbu wpdtipwhG wp-
nwhuwjinnipjwip, wjlwbu b wpnwnpnipjwl hwndwénid gpunywébhiph Yppnipjwl 0hohl tnwphbbpny:
U4 qOwhwwndwb hwdwp hhdp t pOnniGdbp hGswtu wpiuwnwOph pGpwgpnid dwulwghunwlwb npwlyw-
ynpiwl L wpnnnipyniGGbph dbnp pbipwd dwlywpnwyp, wjbwbu k hhdGwywb pGnhwlnep, dhpGwlwng,
uhohl dwubwghwnwywh L pwpdpwane)b Yppnipjwl ypw Swiuujwé inwnphbbph pwiwyp:
Niquyw-Lntywuh plnwjGdwé dnnbiintd dhgpwbwnh Juppwaghép qGwhwwnbipne hwdwp GEpdncéynid
t dhgpwluwh Gnp wpunwnpwywb $nillyghw, pun nph' dhgpwbunh Ynndihg wpinbpypnd unwgwsd y,
GUwdnuinp qGwhwwnynid E hbnlyw Yepw.
1-
V= F 8k (-, )P (1.0)
npinbn £ -p dhopwOwnh wpunwnpuywh $nbyghwynid wpnbpyph wbfuGhywywt dwywpnwyp pGnipw-
qnpnn qnpénG £, & -u pGnipwgpnid £ dshopwbwh Ynnihg hp Ghwinh Jpwpbpjwp wpinbpyph gnpéwunnth
htwin pwGwygtint hGwpwdnpnipjnilp b YuwpnnnipyniGGbpp, &, -p wpnbpypnud 064 wfuwwnnnh hwayny
dU dwywpnuyb t, u#,, -0 wpnbpypnd wypwbpbbph wpnwnpnegjwl hwnywénitd dhgpwlnp dwhuuwé
dwiwGwlG t, 4, -p dhgpwhwnh SwpnluihG GuuhwnwiG t, npp Gw dtep t phipt GhGsk wpnbpyhp wfuw-
nwhph ukyGLEp, A -6 Yuwhwnwih GQundwdp wpnwnpwiph pnnupyiwt wrwaqulwinegntGa t:

Uhqgpwghwjh wpryntbpnid GepphG inGunbuncp)nilnid nwibnwnned £ UY wdh inGdwp.
(H-H,)
H, = n
h 7 (1.5)
npuntin 4, -p U4 Shopwghwjh tkénipyniGa t: @wthnp H =h-L-pu H,, =h,, -L,, , wyw (1.5)-h hw-
dwphsp L hwynwpwpp pwdwGbiny wGunbunipyniGnd qpunywébbph™ L -h pw, YunwGwGp.

hm Lm
(h- I )
Ry = (1.6)

Zp. Grigorian and T. Melkonyan-p (2008) gnyg GG iy, np Gpl dhonuwlwnp L pn plinwlGhph wlnwdlGbpn b hwpwquinbbnp  ppblbg
oquiwlwnnipyniln wewybjwagniyGh hwugbbyne hwdwn dwnlnid G0 Ynnwbnwghuyh d6o, nw wnwy b pbpnid npwdwlwl hnfuwl-
gnLdbiph pundn dwhwpnuwly, hlswbu Gul wybpuglnid b plunwlpph winwdlbph Ynndhg Gepnpnidlbnn L Guwuwnnd b GGpphG
wlmbunipyniGned wpfuwnwlph Ynw Swiuuywd wpfuwnwdwdwlwlh wbwgdwln.
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wjuntin L,, -p ShapwGunGbph pwGwyG t: (1.6)-p gnyg b twihu GepphG wnGwnbuncpynilnid shqpwghwjh

wpryntGpnid - U4 thnthnfunipjwlb - nbdwp:  Quwuwnptld U4 dhgpwghwyh  wbdwyp  Juqind
h L

m m

7 : 17 , npp dnnbigncd hwnbu £ quihu npwbu wpunwéhb wwpwibiup: U4 dhgpwghwjhg

l// =
htiinn inGwnbtuncpynilnid pwthnip Gbwgwé wuwwnwinbntipp wpwq [pwgyned GG, pwbh np welw £ gnpéw-
gnynipjwl pwpép dwlwpnuy: IGnbwpwp wfuwwnnidh GQyundwdp ywhwlownyh wpwq pwyjwpwpdwl
wpryntlpnid dwdwlwyh plGpwgpnid dhgpwghwh pwgwuwlwl wgnbgnipjntip wnbnbuwywb wsh Jpw
ythGh wybth thnpnp: Uhgpwghwjh hGwnbwGpny wnbnh G0 nlGGOnid Gwb U4 urenigywépwihG thnthnfunt-
pjntGGGp: dtpohlGu wwydwlwdnpdws b Gpulbnd, np dhgpwghwih wpnyniGpnid wdbith npwljw) wpfuw-
wnncdp thnfuwphGynid £ hwitdwunwpwnp wdbith guwén npwy nilbgnn wfuwnnidny:

20wjwé dwiwlwyh plpwgpnid nlGwnbunipjnibnid Gepgpwddwséd wpfuwnnidh npulywynpdwb dw-
Juwpnwyp yepwlywbqlynid t, vwlyuw)l yupdwdwdaybn hwndwdénid wjl hp pwgwuwlwb wantignep)niGl k
ntGbhnud U4, 4, inbGinbuwluwb wsh L gjneu dwypngnigwbhG6ph nhGwdhlywjh ypw:

Uhgnwlnh wpnwnpwlwt $nuslghugh™ ¥, = F -3 -kf - (,, -y -1)” n npng alwtnfunipyni-
Ghg hbiwnn, hwyh wnGbiny, np Gpyne GpypGEpnid pun wpunwnpwywb gnpénGGbph wpunwnpwlph pn-
nwpyiwb wnwdquywbnipyntGGbpp dhjwlghg twwbu s60G nwppbpyncd, YunwbGwGp.

y, =F-9-0% - (y-2)5% k% -(u-h)** (17)

Ujuintin Gapwnnpynid k, np.

=v-k

m )
U, =7-u (1.8)
wjuhbpl” wpwnbGpypnid L Gepphl wnGunbunipynibnud 06 wfuwwnnnh hwaynyd dU-GEpp vwpptpynud G0 ©
gnpdwlygny, 7 -p gnuyg bt tnwihu wpnbpypned L GEpphl nbGunbuncpynilnid wpunwnpnepjwlp hwnugywéd
w2 fuwnwdwdwbwybtph hwpwptpnipyncbn:

(1.7) hwjwuwpniG wju nbupny hwiwnpbih £ nunrGnud GGpphG nGunbunipjwl wpnwnpwywh
$niLGyghwyh htwn, npnbp Shwynpbny unnwgyntd k.

y=E-k*@-h)"" (1.9
nnmbq E=A+F'19'l)a-(l//-z')17a:

Uhgpwlwh unwgwé y, blwdwnh dh dwup (¢, ) uygwreynid £ hp Ynndhg, huy d0wgwdé dwup® Gep-
phG nlwntiunitpjnilned: SGwjhG nGwunbunipyntGGbpp dhgpwbwnh Ynndhg ninupyjwéd npwdwlywb dhonglbph
dh dwup Swhuuntd GG GepphG uwwedwG (¢, ) L YppnpywG (S, ) Ypw, huly GGwgwd dwup® K, , Ghp-

npynid £ GepphG nGunbuncp)nilGned, npG hp hGpphb wyGugbnud £ Y wdp: Ujuintin plnniGynid £, np Yppne-
pjwl hwiwn hwwnlywgywé dhongltipp dh Ynndhg hwlnhuwOnd GG npwbu uywrdwb twpp L wybwglnid
GO0 uwywndwhl Swfuubpp, huy Yynu Ynnohg wannid G0 U4 Y4niinwydwb nbdwh Jpw: SOGwjhG inGunbunc-

pjntbbtpp Yppnipjwl ypw Ywwnwnpynn dwhuubiph npndwb hwdwnp hhdp G0 pnniGned uwywrdwl ¢, dw-

Ywpnwyp: Uhgpwlwnh ninupywé npuiwlwb shonglbph hwyhl inlGwihl nGunbunipntGGbnb hptbg pl-
nwbOhph wlnwabbph Yppwlwb dwlwpnuyp Yuwd U4-0 wybiwglned G0 pun hGnlyw; $nGyghwgh.

hy, =@-5,-h (1.10)
npntin S, -0 nlwjhG nbwnbunip)nGbbph Ynnihg U4 qupqugiwl ypw Yuwwwnpdwé Swiuubph atoént-
pjntlG £, @ -0 U4 pw Juwnwnynn dwiuubph wpnyniGwybunnigniGa t: Upnynilpnid” U4 wsh nbdwp Ynclb-
Gw hGwnlyw] nGupp.
h=B-(1-u)-h—y -h+@-s,-h—5-h (1.11)
Cuwn Yuwwnwpywé GwbwyniibGbpp wnbinh nibG hwoybyzruénipjwl hbnbyw ywjdwbotnp.
YV =Cpp +Cp +k,, +5, (1.12)

hGswbu ubignGujhlG Ohgpwlwnlbiph, wjlwbu £ wpnbpypnd Gounwywb pGwynepyntd hwumwwnwé
dtp hwyptGwyhgbtiph npwiwlwb thnfuwbgnuiGbpt wybiwglnd G0 DY Ynitnwlydwh inbdwp.

k=y—c,=6-k+k, +k, (1.13)
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dk

Npwntin k=7, k, n kf hwiwwwwnwufuwlwpwnp  GGpYwywglnud GG ubgnGuwyhb

dhgpwbwnGtiph nt wpnbpypned d2rnwywh pGuynep)nil nibbignn dbp hwypGGuyhgltph Yynndhg ninwpyywoé
npwiwlwb Ohongltph wpunwphl ninnuyph GGpnpnudGbph hwpyplt DU wsh wnbGdwh wybiugnidp,
ky=d-k, d-GGopyuwywglnid t wpinwphG ninnuiyh GipnpnudGiph hwpwpbipnipnilp welw 4 pGn-

hwintp dwlwihG: (1.12) hwywuwpniihg npnztind &, = Y, = Cun — € — S, b mbinuinpbiiny (1.13) hw-
Jwuwniwb 369 Junnwlwbp dU Yyninnwydwb hbGnlyw| hwjwuwpnedp.
k=E-k*w-h)~%-¢c,—c,, —c,, —5,~6-k+d-k (1.14)
Canwyadwé dnnbincd U4-nud GepnpnudGeph B wpnyniGwybnnepynilp qGuhwwnygnid £ puwn Gpyne
pununphelnh® vy -h L §p -h hwiauhG.
B=v,+&, (1.15)

npubin punwnphsGtiphg wrwehGp® vy, plnipwgnnud t Yppnipjwl, huly &, -6 wwpwlplbiph wpnwnpne-
pjwl hwwndwénid wpfuwnwbph plpwgpntd wlhwwinh Ynnihg bnp pbtipdwé dwulwghnwlywl hdwnne-
pjntbbGph L npwwynpiwb dwlwpnwynp: §p -h ypw hwitdwwnwpwn Gyuwlwlwih npwywb wqnbgnipynih
ntGbG  wpnbpypnd Gounwywb  pGwynepyntd  nbtignn dGp hwypGGwyhgbbph  Ynnihg ninupyywé
npwiwywh dhonglbpp, npnlp wrwybjwwbu hwlnhuwbnd GG nunnwiyh Yuwwhww GEpnpnudbbp:

GGG nY pOnwjGywé dnnbith wwjiwbGbphg L npqwé uwhdwlwihwynidbbiph wwpwaquynid fulinhpp
duwybpwynid t hGnlyw Ytpw. pluipbg Ch,th,Cmf,k.h L # (wjuwntn L dwgwéd Gwlwyndbbpnid
dwiwlwyh hGnbpup pwg t pnnOdwd), wwpwdbwpbpl wjlwbu, np npwip wnwybjwaqniGh hwugltl
nOwjhl nbwnbunipnibbbph L dhgpwlnp uywnrdwl Shwulwlwb oquwywpnipjwlb $nibyghwb: QLw-
YGpwywé fulnph oquwiwpnipjwb $nLGyghwb nbh hbGnbyw| nbupp.

1-6
n.=nyr, -y
oo (ch “Conh ) "Cy
J= max |
Ch Coup o Jo U 0 1-6

-e”Pdt (1.16)

hGunlyw| uwhiwlwhwyntdGbph ywydwbbbpnd
k=E-kw-h)*% -¢,—c,, —c, =5, -6 -k+d-k (1.17)
h=B-(1-u)-h—y -h+@-s, -h—5-h (1.18)
k(0)>0 , h(0) >0 (1.19)
lime ™" -v-k=0 (1.0

t—0

lime™?"-u-h=0 (1.21)

t—©

npwntbin o7t -0 uywnnnh L dhgpwlunh vwywrdwb dhedwiwbwlywihb thnfuwphbdwb wrwéquywbnipyncGh
t", 7 -4 gnujg £t wwihu, pti dhgpwlwnh unwgwéd npuwdwlywb GYwdnwnp hGs hwdwdwubnepjwip £ pwpfu-
ynud shgpwblwh L hp pGuinwbhph dhol, 77-0 gnuyg £ nmwjhu nbwjhG nGnbunipjwb uywndwb Gy GGpphb
inGunbunipjwb dhenglbiph L dhgpwlwh Ynnihg ninupywd npuwdwlwb dhengbtiph hwyhl uwwrdwb
hwpwpbpwygnipnilp: 7 -h L 7-h 0bé wpdbplbpp Gwlwynwd GG, np Gwjuwwwwyneg)nibp wnpynid £
GGpphG uywndwlp, £ -0 dwdwlwyh GwiupbGupnpjwb wnGdwh £, e P! -h dhongny dwdwbwyh nwpptin

wwhbph swihynid b hwdbdwwnynid G0 uwywrdwb ogunwlwpnipyntGGtpn, k'-ﬂ Phahywlywb k& Yuwwhwwih

-1
" Vwhdwluyhli - oquwljwpnipyuwl wewdquilywlnignip’ 0=—c- U”(C ) / M’(C ) S0 g Gapyuywglnid b dhodwiwlwluyhl
hnfuwphGowl wrwdqulwlnipintln.
D -h npuwlwl wpdbpp Gruwlwlnd £ np puppplbpp elGwhwingnid 6G wybih wuliw, Gpp npwlp dbep GG pbpynid witih nip:

Uwwrnnbbpp  wewybjwanylh 66 hwuglnid dhodwidwluwluyhl oquwlwnnipiniln” plnpbiny vwwnrdwl hGunwehdn wylwbu, nn
[nwgnighs Jbl dhunn hinwdeyuwo uwwrdwl Ghwdinwpbnnipniln hwywuwnyh plpwghly vwwriwl uwhidwluyhl oquiwlwnnt-
pyulp:
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wdh k, £ -0 Ghpphl nGwnbuncpintGnid wpnwnpnnh L shgpwbnh wpnwnpuywb $nibyghwbbph dshwynp-
w0 0hongny UGY dhwulwywb swhdwh phpdwd nbuthywlywb dwywpnwyh Yuwd dwuwnwph gnpéwyhgl
t, @ -0 wpnwnpwlph pnnuplyiwl wewdqulwbnipntlh t pun d4-h, B -G qnpdwyhg t, npp plnipw-
gnntd £ Yppnipjwlb hwdwlwpgned b wpunwnpnepjwl hwndwénid U4 ynenwydwb wpnynibwybunnipnilp,
u -0 dwiwlwyh wyl dwuG £, npG wGhwwnp dwiuuntd b wpnwnpnipjw Ypw, huly SGwgwé 1—u dwup’
Yppnipjwl Ypw, hGs0 wybugbnid t UL-G, ¥ -G U4 dhgpwghwh wnGdwh t, nph hGwnbwbpny GGpphG

nGunGuncpynilnid Gjwgned £ UL Yynennwlydwb inbdwp, S, -0 nGuwjhlG nbGunbuncp)niGGtph Ynndhg npwdw-
Yw0 thnfuwbgniibGtph hwyyhl U4 qupqugiwl ypw Ywwnwpynn dwiuubinl GG, @ -G dhqpwwnGbph Ynn-
dhg ninupydwé dhongGtiph hwdhG Yppnipjwl ypw Yuwnwnpywéd dwiuutiph wpmyniGwytinnipnGh t, o -G
du L UY dwpqwépd L

SOunbuwywl wsh plnwiGwd dnnbintd S4 Yninmwlyowl nbowb wybiwbnwd b Gwl ny nbghnbGun-

Gtph Ynnohg ntnpyywd npwdwlwb shengltph hwyyhl kmf GGpnpnuibbp Ywwwpbine dhongny L GJw-

anui b €, -h ¢ LS, -h wdblwgdwh htnbwbGpnd: U4 Yninwyowl wdh nbdwb wybjwbnid t whhwwnp

ynndhg Yppnipjwlp hwinjugdwsd 1—u dwiwbwyh wsh, Yppnipjwl hwindwénd B L @ wpnyniGwyb-
nnepyntGbbph pwpépwgiwl hwyyht L GJugnid £ wwydwbwynpwd dhgpwghwih ¥ wnbdwny: (1.18)
hwlwuwpdwh wrwGdGwhwwnynipntGG wyb k, np 2 -h wdp qéwyGnpbG £ Ywiudws U4 wrlw dwlywpnwyhg
L 1-# dwdiwGwyhg, npp hwwnlwgynid £ U4 Ynenwldwp, hGswbu Gul Ynppnpjwb Ypw Juwwnpynn
6wiuutiphg L npwlg wpnyniGwybnnepnibhg: (1.16) hwyjwuwpdwl qéwjht (hOGnt ywwndweny wya,
wnwlg wpunwphl, wjuwtu Ynsgqwd «nbunbuwywlb wsh pwnpdhs» wjp nudtiph, Ywpnn £ wnwy ptinpbp Gy
20sh hwayny YuynilG GEpshG inlGunbuwlywb wad: Cun CU-h, nppwl pwpdp b wpinwnpnipjwlb hwndwénid
GGpwnwéd wpfuwwnmnnbtph UY-G, wjGpwl wybih 2wwn wpunwnpwp GG pnnupynid (wpwnwnpnep)nilnid
gpwnywébtph pdwpwlwyh whthnihnfu hGGine ywpwagw)nil): Itnbwpwn w2fuwnwlph wpnwnpnnw-
YwbnipyntGp wdnud £, b nw Guwuwnncd £ Gpupwdwdybn inbGnbuwlywb wohG: Lwbh np CU-nd U4 wpunw-
npwlwb $nGyghw snibh Gugnn Gywdwnwpbpnignil, niunp hwGnhuwGnid £ wyl pwindhs nudp, npp
Gpywpwdwiytn hwndwoéntd wwwhnynid £ inlGnbuwywb wd: Can npned, UL Ynenwynidp shwdwdwbwly
wnwy £ ptipnid Gwb Y Yniinwdwb wg, L inbGunbuncp)niip wlplGnhwn qupqubned

6166 nY uwwnennGbph wppwaghép pGnipwapnn 2 L @ wwpwibinptiph wpdtipltinhg wlhwwnGtpp
hptitg dwiwbwyp wfuwwnwbph L Yppnpjwlb dhol pwfubint npnpnudbbp G0 uwjwglnud: Lwbh np, pun
dnnbith wpnwnpwlywb $ncbyghwih, UU-G oquinwgnpéynid £ ytipphwwl uywndwb b juwhwnw| wwpwbp-
GGp wpunwnpGnt hwdwp, wyw U4 nGdwyh GJugniip pwgwuwpwnp £ wgnnid Gwb wyn thnthnfuwywGGGph
wadh nhGwaopywjh Jpw: Unwgdwd (1.18) hwywuwpdwb hhdOwywh tnipyntGh wyl k, np Gplwpwdwiybun
YuyntG hpwypSwynid nGnbuwlwl wsh wnbdwp hnfufuwwygdnd b UG wsh wnbdwh jud w)a 1-u
dwiwlwyh b npwdwlwb dhongltiph htiwn, npnGp dwpnhy dwfuuncd GG Yppnipynib dtnp ptipGint ypw:

Unnbnud Ghpwnnynid £, np D4 L UY dwpqwénipyntGGGpp dhdjwbg hwdwuwn 66 L hptlg hwiwww-
nwufuwl gnpédwyhgbtipny GGpwrdwd G0 DU L UY Yninnwlydwb hwjwuwpnedbGbpned: Unnbpnid uywenidp
L dU-0 dhywlg thnfuwphGth 66 wjG wendng, np uywriwl Jypw Yuwunwpdwd dwfuubiph Ypdwwnnidp
wybwglnud £ dYU-G: Ujnwu Ynndhg, wpunwnpnipjwl hwwndwénid wwpwbplbph wpnwnpnepjwb ypw
Swiuuynn wfuwwnmwdwdwbwyh Ypdwwnndp wybwgbned £ Yppnepjwlp hwinwgynn dwdwbwyh dwulw-
pwdhlp, L hwhwnwyp: UyuhlGpl wnbinp £ nGGGnud wpfuwnnidh yGpwpwfuntd wpunwnpnepjwb hwinywéhg
Yppnipjwl hwwndwé: Unnbntd djneu GwhupGupnepyniGp Juwwnwpynwd £ dhgpwlwmph uywndwb L GGpphG
uywndwb dholi;

(1.20) L (1.21) wpwluybpuwinipjwl wwydwhaGena &G, npnbp dLwybpwywdé fuGnpph hwdwp, puin
O. Uwlquwuwpjwbh, hwlnhuwlnd G0 Gwb pwdwpwp wwydwOGatp, pwah np uywnrdwb ogunwywpnipjw
$nilyghw, wpnwnpwlywb $nibyghwb L UL Yninwydwb dnibyghwb ninnighly dnibyghwbtip GG hGswbu
pun  Jwnwdwpiwb tnhnfuwywGGtph, wjlwbu £ pun hpwdhdwyh wwpwdbunpbph  (nb'u
Mangasarian O. L. (1966)):

(1.16)-(1.21) dnnbp néyned £ Swdhpinnywb $nibyghwih pGpwghy wpdtph Yuwgqddwb dhongny,
nph wnwohl Yuwpgh wwjdwbbtphg unwgynid GG dnnbincd Gepwrdwdé dwynpngnigwbhabGbph wlgnidwjhb
owwhdw| hGwnwqsétipp L Gpywpwdwiybn Yuntd hpwyhdwynid dwypngnigwbhbbph wakph GGpéhh
hwywuwpniiGbpp: Unnbintd npwlp GapYuwjwglnud G0 uywndw(, 4, U4 L wpunwnpuywb hwnydwénid
owfuujwd wfuwnmwdwiwbwyh, DY hwdwfuwnb dhohlt wpnynitlph, hGswbu Gwb 4 L UY, hGswbu Gul
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uywrentd b DY hwpwpbpnipjntGGbph nhGwdhywGtpp L npwlg wsh nGdwbpp: UnnGinud plnniGywé
uwhdwOwthwynidbtph wwpwquynid Iwdhpnnbh $nilGyghwb nbh hbnbjw nGupn.

1*f7)y -c%;y

1-0
J_Ioo ()l - S e Pt -[E-k“~( WYY —¢, —c,, —c, —s, -5 k+d-k
=1 =g e 1% u Ch = Cmh —Cm — Sy

+u-[B-Q—u)-h—y-h+¢-s,-h—5-h]

(1.22)
npinbn v -0 L # -0 hwdwwywunwufuwlGwpwp 4 L U4 Gpywyh Yud hwpwpbpuwywb qG6pG GG: Cun 3w-

dhpinnGh dncbyghwih wewehl Ywpgh wwydwaGbnh®

oJ oJ oJ oJ . oJ oJ
=~ o0 —* _o =0 - —_ 1=
ac, e, 8, o 0 ok * on
oJ
s, 0

u

npnGghg unwgyntd £ GepphG uywrdwb wdh wntdwh htnlw nhGwdhy hwdwuwpnidp.

¢ 1 1- ~(-
CZ = (@ Eu" 0™~ p-5+d) (123

Uunwgywé (1.23) hwwuwnpdwb hhdw0 dpw npnadned £ uwriwb Cj -h nhGwohywa.
Ch = CO . eXp(Cd) (1 24)

npwnkin’

H - .g{(_@@exp«l))jm[ prozd ),

(1.25)
Uu L dY wosh wnbdwtipp, puwn (1.17) L (1.18) hwywuwnpnidbtiph, Yni0G0wb hGnlyw| nbupp.
k 1— —(1— c
———EuY o 544
% 2 (1.26)

h
T:B-(l—u)—w+(o-su -5 (1.27)

Y
Z= 7 by dhwynp dhahuwl Yuwhwwih hwzyny prnwpiywo wpnwnpwliph swyw G t:

k c c,+c ,+c, +8
Lywlwyklp @ = T-h L XY= A = * mhk = “—  nputin
c=c,+c,,+c, +s, (1.28)
& V4
Ujn nbwpntd o -h L P -h wsh wGdwtipp Ywpth £ GEpYuywgbtp hGunlyw) mGupny.
10 k h 1 -
= - —Eut 0oy 4 Bu-(B-y+o-s,—d
p A 7 V4 (B-y+¢-s,-d)
(1.29)
X k
7 ~ T k> npntin ¢ -h wsh wnbdwp, puwn (1.36) hwjwuwndwh, hwdwpydneo £
hGunlyw) YGpw.
¢ Ch Ch Comh Conh Cm Cm
— + . + .
c ¢, c Comh c " (1.30)
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h
= - = , www (1.30)-h npn2 dLwihnfunipjnibhg htinn utnwgyned

Cp +th +Cm ) Ch

c c, Yuwd

C — 9 (@ Eu" 0T pos+d) (131

c 0
cp+Cop +Co

npwintin 4 =

}‘( _ c _ k _ a-q 1., —(l-a) _
P =— 3 —[[ 7 jl}Eu o

%+Z+(5—d)-[9;qj

Ho__E 4 o _a v
Nhytiptbagbiny v B l-a)u” o hwywuwpnidp L oguwagnpébiny T—hh

1 -h wpdtipGtipp (nBu hwybywé 1) Yunwbwhp.

u 1-«a
= ( p ) B-w+o@-s,—d)—y+B-u (1.33)

u
Upnynilpnid unnwgybg @ -h, ¥ -h L u -h  wdh wnbdwbph hwjwuwpniilbph hGnlyw] hwdiw-

Ywnap.

@ :E-ul_“-a)_(l_“)—;(+B-u—(B—w+go-su—d)

— a-q 1.5, -1-a) P4 _ ) 9—(]
( 5 jl}Eu ® — +x+(0 d)(—a j(1.34)

=( 1;“ j'(B—l//-i-@'Su—d)—)(-‘rB'u

Gpywpwdwiybinm Ywintd hpwyhdwynd @ -h, ¥ -h L ¥ -h  wsh wmbGdwbtpp pwlh np hwuwnwwnnda
GG, htnbwpwn @/ @ =0-h, ¥,/ - b t/u =0-ph, nphg Yuinwlwlp phupwdwiybn Yuwjntb hpwdh-

Swyns @, 7" u" L u” htwnlywy wpdbpGbnp.

S _K a j_l]( B_Wff.su_d j_(é_d)'[ 95(] J(1.35>

R oy s (AT e

Swiwhuwnb dhohl wpynilph® z=E-u"" . o & -h Gpywpwdwaiybn Yuynih z wndtipp
unwgynid £ hwywuwnpnudbGbph (1.34) hwdwywpgh wnwohl hwywuwpdwb 069 inbnwnpbin Gppnpn
hwwuwpnuihg hwpqwplywé — + B -u wpdbpp, tGpwnnbind, np @ /u =0 , npinkinhg
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* B— + .S _d
z = d 5 “ (1.36)

(1.34) hwjwuwpniilGtph hwdwywpagh npny dLwihnfunip)nilbhg htitnn unwgyntd k.

© () () B )

V4 a—-0 « *
ey s LI LI CEP S I
—=B-(u-u")~(r=72)

Uwnwgywé a)*,;(Z,u* Epywpwdwiytiin YuyntG wpdbplpp @/ @ -h, ¥y -h b te/u-h  hwdwp
hwOnhuwlnud 66 phpwiubtp: Ujuhlplt dwdwlwyh plpwgpnd @ -h, ¥ -h L u -h gnigwlhybGGph wth

hwiwwwwnwufuwlGwpwp @/ @ -h, ¥/ -h b t/u-h nbdwbpp dqunud GG hpklGg bplupwdwdybn
Yuynch w*,ZZ,u* wndtiplbphG: Wuwnbn wGgnudwihlG owwnhiw| hbGunwaghép hptibhg GGpYywjwglnud £
dwiwlwyhg Ywhujwé Ch,th,Cmf,k,h,u gnitgwlbhGtph wjGwhuh hwdwfunidp, npnbp hwGnhuwGnud GG

(1.16)-(1.21) owwhdw| Ywnwdwpdwlb fulnpph [pénid, nph wwpwagwind Gplwpwdwiybn  Juynil
nnnipntlnid €y Cppp s Cppy kohu,y gntgwlh06n0 wdnwd GO0 hwuwnwinnb nGdwbpny:

3.00nLwj0dwd dnnbGLh LnLtédow b oGpnnp

Swywuwnpnudbbph (1.37) hwiwywpgp [nudtiint hwiwn Gwfu npnynud £z -p nhOwdhlywb: Yhdb-

_ l-a _—(-a) 0] u
ptGgbind z=E -u X0 hwjwuwpniip L nGnwnptiny @ -h L » -h unwgywé wp-
dtipltpp Yuunwbwip.

z u @ x

=—(1-a)- - =—(1-a) (z-
- (1-a) (—, o) ="1-a)-(z-2) @)
z *
Unnwgywé T=—(1_05)'(Z—Z ) nhdtiptilghw| hwywuwnpdwl (néndhg npnagnd £z -h
nhGwihywa.
. z*'zo

z -e_(l_a}z*'t +2Z9—Z2g 'e_(l_a)'z't* (2)

npuntin Zg -0 Z -h uygpbwlwb wndtipl t: (2.2)-p Ywpbh £ GEpluywglb) hbGnlyw nbupnd.

z—z zg—2 (ea)s
{ O ]u 7 ey

z ZO

(2.3) hwywuwpiwb vky, Gpp £ > ©, wwyw z —> z wyuhlpl z -p dquinud k hp Gpywpwdwaytin
Yuynil wndtphG: *°

LoJwéd hwjwuwnpiwb |nénwdhg unwgynid £z -h wdh nbdwp, nph wann Jwd GJwann [hGkp
wwyiwlwynpyws b z — 2z wwppbipnepjwG Gowlng: Gphwpwdwiltn z YuyntG wpdtph Gyundwdp HU

hwiwfuwnb dhohl z wprynitlph plpwghy wpdtiph gwép Ywd pwpdp (hGGp Ywhudwé E Gpwbhg, pb U4
Gwwdwdp dY-0 ywlwu E, pb wdbigniywihb: SGunbuncpynilnid, Gpp UL Gluwndwdp d4-0 hwikdwwnw-

> Stu Robert J. Barro and Xavier Sala-i-Martin (2004):
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pwp thnpp £, wwyw 2z = % =E-u"" 0 "% abnp b ptipnud uygplwywh 666 wndbp, nphg hwn,

Gpp DU-0 wanwd £, www Z -p GJwgned L hwulnd £ Gpyuwpwdwadyb,m Yuyndl z wndtiphG: UjG nGwpndy,

Gpp z -p thnpp t hp hwjwuwpwyrnipjw z wpdtiphg (z < z ), wwyw z -h wah Z nbdwp npw-

w0 E, L wyl dquinud £ nbwh hp Bpyuwpwdwiytn hwjwuwpwyznnipjwb Yewnp: Wuhlpl uinwgyned t, np

z -p Yuynil Ybun E:

(1.37) hwiwywpgh Gpypnpn hwdwuwpiwb (nédwb hwdwp hhdp £ plnnibdbp dwiwGwyh wnp-
tnwpudw ljbpnrgj, nnb wnwownpyyby £t Unithqubh L Uwjw-h-Uwpunhbh Ynndhg (1991): Mulligan and Sala-
i-Martin (1992))"°: Wu dbpnnh hhdGwlwG tnepyntGG wyG £, np wpnwpudnud b dwiwGwlp, b ¥ L

u thnthnfuwlwGGbph nhGwihywG nhuwpldnid b Yywidws z -hg” 2(2) L u(z): 3wywuwpnidtnhg
dwiwlwyh wpunwpuntdp hGwpwynpnepynib £ paétinnid wqwwndtine Gwb nhytpthghw hwdwuwnpnidbtph
(nLddwl tgnpuyhb wndbplbph npn2dwl whhpwdtwnnepynilhg, hGsp dLwihnfudnud £ uygplwlwh wpdtiph
npndwl fuGnph™ npwlny huy pwdwlwlhG hGynwglbing fuGnpp |nLénudp: SYw nbwypnd ¥ -h plipyw-

snipjwl wuwnhdwip hpkiGhg Gipywywglnud ¥ -h L Z -h hwpwpbipnipyniGp.

z-{(z—z*){a;e)(ﬁfﬂ

RN
Z(Z) P z'(l—a)-(z—z*) (2.4)
(2.4) nhdtiptiGghw| hwjwuwnpdw | néndhg unwigynid £ ¥ -h nhGwdhywb (nb'u hwybywé 2)
1
Z =
p
npwnbin’

p

(l—a)-z* (a—H) ’
{ x { A-a)o " (1—}0(!)-2* +1]Q}
(

Q:{ z*l-z ;z*)~(1—a).z* } ! { (2-0) . Z*.z* +2]

A-a) 2z Q-a)-0 1-a)
z 2. (z —z )2 (1-a) z
7 +2-1-a)z
(1.37) hwjwuwpnuiGtph hwdwywnpgh Gpypnpn hwyjwuwpndp Yunbih £ OGpYwjwglb] hGnbywg
inbGupny.
i = E(f)'(Z—Z*)Jr (Z—Z*) (2.5)

ewah np E(t)= <0, L tpp panniGynud £, np 2(0) > 2, wyw E(t)-( —z*)< 0:

0

UhwdwdwGwy, Gpp ¥ < )(* , www < O, wyuhlpl ¥ -p nw nbwpntd ntGbGnid £ GJwagnn nh-
Gwohyw L dqunid £ gpn winpdbiphl, hGsp hwhwuned £ dnnbpnid pGnniijwé wyl wwydwGhG, np Gplwpw-

dwuiytwn hwndwdnild uywnenedp sh Yuwpnn hwjwuwnyt] gpnjh: IGnbwpwnp unnwgynid b, np ¥ > }(* , nph

S Gl hwdwlwpebpnid dwiwGuwlp wpnwpudwl dEpnnh bnpinilG wyl b np uligpiuwlwl buwuwpnidGbphg wpmwpuynid
dwdwlwln, nph dhongny unwgynid b nhpbptilghw; hwywuwnnidGbnh 06l wyy hwdwlwng, pun nph hnhinfuwlwblbnh nhlwdhly
hwiwuwnpnidGbpp wpnbl ywfugwo 60 ns plb dwiwlwlhg, wy wihwfu® Z hnhnfuwlwihg:
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nGwpntd sGwjwd ¥ -p GnyyGwbu niGGGnd £ GJwgnn nhGwdhyw, uvwuwjl, Gpuwpwdwdaytun Yuynit hpwyh-
Swynud Glugbiny, hwuGnd £ 7 -hG: UpmyniGpned unwgynid b, np tpp 2(0) > 2z, wwyw £(0) > 7

Stnh ntah Gub hwlwnwpd ntwpep, tpp z(0) < z 2(0) < Z* :

COnwjGwé dnnbintd U -h nhGwdhywih npn2dwb hwdwnp Lu Yhpwedned £ dwdwlbwyh wpwnwpu-
Jwl dbpnnp (nb'u hwybywé 3)
i w2
z Z-(l—a)-(z—z*)

Swdwbdwhb &duny, hGswbu wpybp Ep ¥ -h npn0wb nbwpny, (1.37) hwowlwpgh Gppnpn nhdtipko-
ghw| hwjwuwndwl [néntdhg utnwigyned £ # -h wlgnudwjhG htitmwaghép Gywpwagpnn hGunlyw| hwywuw-
npnLap.

X = (2.6)

B-u - ;(* + !
= a4+a6-(z—z*)
= B (2.7)
npwnkin’
051:( (a-0) j+ x
1-a)-0 1l-a)-z
0!2 = Z *
l-a) -z
* *(0£1+1) 1
oz =z l-«a ap
dag=05-z "
7 () (a1 +1) 6D
0(5 =

A-a)-(a;+1)
ag=ar* 2 g, g
Cuwn (1.37) hwwuwpndGbph hwdwywpah Bpypnpn hwjwuwpdwb npnpqwé ¥ -h nbwpnid ¥ -h
Jwppwahép YniGblGw hbinlyw) inbupp.

%:Bﬁhwﬁ—w—zﬁa&

bpp 2(0) >z L #(0)> 7, www wbinh niGh hbwnlyw] Wwyowlp ¥ > dwiwlwyh guilwgws

! wwhhG: Iwlywnwl nbwpnid, tpp u < u*, www puwn (2.8) hwjwuwpdw0 <0, nph nbGwpntd

Gpywpwdwiybun Yuynid hpwyhdwyned unwgynid £, np U -6 wpnibwlwpwn Gugnid b hwwuwnynd t
annjh, hGsp sh hwdwwwwnwufuwbnid dnnGncd plnniodwé wywydwGObppb: IGnbkwpwp uinwgynd t, np

pninp ¢ -h hwdwp u > u

4. c0npwjtdwdé dnnbLh |ntdbwlG nmpwGuybGpuw i nLpjywG
wwjldwbbbnp

Gpywpwdwiybinm Yuynit npnepjnclnid winpwbuybpuwinipjwb wwydwbah pwywpwpnipynilp gnuyg
nw|nt hwdiwp wGhpwdtwn £, np inbinh ntGGGw hGnbywp wwjdwbp.
1%

Pt ok <0 3.1)
1% k
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(3.1) wwydwbp Gawlwynid k, np e’ vk -h woh wbiwp wtwp £ 1hGh pwgwuwlwb: IGnLkwpwn

1% k
(3.1) wpunwhwjinnipjwlb dG9 nbnwnpbiny T—h L X -h wpdtipGbpp L npnp dLwihnfunipnilhg
hGwn unwgyntd L.

p+a-z*-[%}>0
(3.2)

Pwhh np € > 1, L 60wgws wwpwibptpp npwlwb dEdnLpnLGGEp GG, hbnbwpwp (3.2) hwjwuw-
npnipjnLlp dhpwn inbinh niGh:
Cuwn npwGuybpuwnipywb Gpypnpn wwydwbh

h
P+ z + 7 <0 , nnmhnhg
p+a-z*-{ G;q }+ 'Déq >0
(3.3)

Unnbnd plnnijwé wywpwdtnpbph ywpwqwynd npwbuybpuwpnipjwb Gpypnpn wywjdwGp Lu
pwywpwpyned k:

5. Uwypngnigwlbh2Gph wGgnirtdwjht owyuwunhdw|
hGunwqdtpp L Gpywnpwdwiybun YywinLtG hpwyhawyabtnpp

5.1 . UywniwG, d4, U4 L inGnbuwlwb wdh wignuiwihG owywnhiw| hGnwgétnp L
tipywpwdwiybwn Yujnt hpwyhdwlyGhpp

CU [nénudhg unnwgwé GGpphG L pOGnhwlnip uwwrdwb nhGwdohy hwjwuwpnedGbnb nGBG
hGwnljw| nbGupn.

(a-z—p-56+d) @)

o
DR

(a-z-p-6+d) (42

(4.1) L (4.2) hwjwuwpnibbpncd z>z nbwpntd pwbh np z -p nbh O0dwgnn nhGwadhyuw,

c

h C
hGunlwpwn unwgynid k, np c L c Lu ntGGG GJwgnn wnGdw: UhwdwdwOwy hwyh wrGhny,
h

¢ ¢
np z L @ nlb0O wsh hwhwnwy nuinnnepyniGbtip, hGunblwpwn Ch L - L @ -h nhGwihywbtpp
h

Uhdjwbg hwywnhp GG:

Cuwn (4.1)-h L (4.2)-h, tpp € -0 dwdwGwyh pGpwgpntd GJugnid t, hGsp Gpwlwynid £, np wybjw-
Gnud £ hnfuwphGdwG dhodwdwlbwlwihl wnwéqulwbnip)nilp, www nw wrw t pbpnd uywrdwb nbl-
wbnh wybjwgnuy: UuhGel' thnpp @ -h nbiwpnid wihwwnGbpp dwiwbwyh pGpwgpnid skG dquind wpwq
hwpptiglbint hptlg uywnnidp, pwGh np, pun oguwlywpnipjwb $nLGyghwih, wju nbwpntd YnpniunGtp
s60 nLOGOnud: IGnLwpwn nlwjhG nbGunbunipntGGbpp hGwpwynpnep)nit G0 nlGGGned hpbGg npuidwlywb
dhonglbph dh dwup fuGw)tint L npwbp ninnbine 4 L U4 Yniinnwydwhp: Uju nbwpnitd inlGunbuncpynlbh
wybh wpwg £ dquinid Gplwpwdwaytin Yuynid hpwdhdwyh, b wn hpwyhdwynid wywgw uwwniwl
inbdwtpp Y hGehd wdbh pwpép: Ujnu Ynnohg, nppwl wybih phs wGhwwnbbp GG GwfupGupnud Gepyuw
uwwnnip wwwgw uwwreniihg, wjipwh dbé Y hh gpunywdébbnh pywpwlwyp Yppnipjwl hwindwénty,
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npp Yhwlgbighh nbGunbuwywb wsh nbdwbph wybiwgiwb: Gpp nGnbuncg)nlnid wejw £ DY GHwndwdp
hwpwpbpwlwbnpbb wybih 066 swihh U4, www uywnendp uygpnid gwdp b, wylnchbnb owwnhdw hbnw-
qony wobiny hwulnud £ hp Gpuwpwdwiybn Ywjnd npnipjwlp: Ujn hpwyhdwynd DU dwlwpnwyp
uygpbwywh npnipjwl GYwwndwdp YihGh wydbih pwpdn: 6pb wlhwwnbbpp gwGynipinib snil6G Yuunwpbipne
uwwniwb dhodwiwlwlwjhG thnfuwphGned, npph nbwpened 066 £ Gwlk O GwiupGuipnipjwl nbdwp, www
GwfupGupnipyntlp wwihu G0 uywedwG wsha, L Ypdwndned £ UY nenwlydwGp hwnwgynn 1-u dw-
dwﬁwun:” UhwdwiwGwy, pwpén € -h wuwjdwGGtpnud, bpp uywrdwb shodwiwGwlwihG thnfuwphGowa
wnwdqwywbnipynitlp thnpp t, wGhwwnbbpp qbpwnwuncd GG hwppbiglb] hptilg uwwrenwip L ubunid GG
wwnpwbplbph wpnwnpnipywba wybith zwwn dwdwlwly hwnlwglb], pwb hptiGg Yppnipjwln:

(4.2) hwywuwpdw d6e Gpp z -p hwulnud £ hp Gpuwpwdwiybn Yuynih z wndtiphl, GGpphG
nbwnbuncpjwl L pnhwlnip uywndwb wdh wnGdwtpp Y hoka.

*

: 1
( Ch j: 5 .(B_l//+(p-su—p—5) (4.3)

Ch

*

é * q
[ . j=7 == (B-ytes,—p-9) 44

Y ) ) Y = = By -5, -p=0) 9
npwnbin ]/* -p uyniG hpwyhswynid wsh owyunhiw] inbowa E:

Ujuhlpl unnwgyncd k, np Gplwpwdwdytn Yuyntd hpwydhdwynid uwywndwb nbdwtpp hwunwwnnia
GG: Ujuntin Gopwnnynid £, np (4.4) hwjwuwnpiwb 069 wwpwibunptpp wjbwhuhb GG, np 7/* >0:

du-h, U4-h L nlnbuwlywld wsh uvnwgywéd hwywuwnndlbpp npnawyh dLwihnfubintg htiwnn
utnwigyntd k, np.

(

k. * * *
— =7 +(z-z)-(x—-x) (46

h - *
— =7 -B-(u-u) 4.7
; =y +a-(z-2)-(x-x) (4.8)

Lwlh np Gpywpwdwiybn Yuntd hpwyhdwynid z = z , X = }(* Lu= u , www, puwn (4.6)-(4.8)
hwywuwpnidGbph, unwgyned £, np Yuyntd hpwdhdwynid uywnrdwb, dY-h, UU-h L nlGnbuwlywb wsh
wnbdwbpp hwdpGyOnid G0, wyuhlpl Gqwéd gnigwhbbpp Ywynih npnipjnibnd wéned GG Gnuylb hwu-
tnwwnntl inbdwny:

Epywpwdwdytn YwyntG npnpynibnud ¢, ¢, k, A L ¥y wsh mbiwyp npulwbnpbl £ yuudws
Yynppnipjwl B wpryniGwybnnipniGhg, hGswbu Gwl dshgpwbwnGbph Ynndhg ninupyywé npudwywhb oh-
ongltinh hwayhb Yppnipjwl ypw Ywnwpdws dwiuubiphg™ S, , b npwdg wpynitGwydtinnipynibhg™ @, huy
dwiwGwyh GuhupGupnipjwb pwpdp £ wkdwp, hGswbu Gul € -h pwpép wpdtipGpp YuyniG npnepynt-
Gnud owywnhdw] wsh nbdwh Yypw nGbbned GG ninnuiyp pwgwuwywb wanbgnepynil: UY4-nud GepnpnedGph
wpmyntbwybunnepywl wap, hGswtu Guwb w2 iuwnmwbpwihb gnpénibtinipjwb pGpwgpntd wOhwwnh dtinp pb-
pwéd dwulwghnmwywb npwywynpdwb pwpdpwgnidp hwqbglnid G0 Gpywpwdwdybn Yuyntd hpwdhp-
Swyntd dwypngnigwbhzGEph wdh nbiwbph wybiwgdwa: Ujniu Ynndhg, dhgpwlwnh Ynnihg ninwpyywé

npwiwywb dhonglbph hwyhG hp plGuwlhph wlnwaGtph Yppnipjwl Jpw Ywwnwnpynn dwjuubpp Lu
wanntd G0 Gplwpwdwdytm Juynth inbGnbuwlwb wsh ypw: UpnyncGpnid unwgynid £, np dnnbth wwpw-

U Pwmibpp b 2. Inunpyndwl ppblg Gnndhg Guwqidws Ephn dwdwlwlwhunwdony GEpdpl nlnbuwlws wah dnnbih hpowl
Ypw gnyg G0 by, np dwpnluyhl guidn uwwhumwyny hwowpwlnipiniGaGpp  wpwaq s66 quupquilingd, pwlh np dwidwlwlp Gwfuplm-
nnipywll 066 inbdwp  sh Guwuwnnid  Yppnipjwl npwbu fuluynnnipywl hhdGulwl dLh fupwldwln (inku Michael Bauer and Julie
Chytilova (2007). Model of Human Capital, Time Preference and Economic Growth. Instifute of Economic Studies, Charls University in
Pragie):
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dGwnptph L npwg dhongny nunnnpnywé hwiwwwwnwufuwl pwnwpwlwlnipjwdp hGupwynpnip)nih
pGatinynid wanbint Gphwpwdwiybn Yuynih nbnbuwywh wsh nbdwh Ypw: SUjw nbwpend 2 -G L 6 -G
Guwpwagpnd GG GGpph0 uwywrnnh L dhgpwlOwh Jwppwghép, hul pwnwpwywlnipjwlb hhdGwlywh
thnthnfuwwGGEp G0 hwGnhuwGnd B ¥ L S, :

k
Cuwn (4.6) hwywuwnpiwb dhghyuwywd Yuwhwnwp L ntbph Gjwqann wnbdw, pwOh np pln-

(wyGywdé dnnbpnid plnnuGybg kn, nna)<a)*: Swydh wnbbind, np Gpp z > z*, www u >u*, nLuinh
(4.7) - hg unwgyntl £, np dwiwlwyh pGpwgpnid u —u -p Gwqgnid £ L dhwdwdwlwy @ -G wdnid £, huy
nw Gawbwyned £, np @ -h wép hwdwwwunwufuwbned £ UY wsh wnbGdwyh wybwgdwbp: UjuhGpl Y- wbp
hwOqbglnud £ UY wdh wmbdwtph wybiuwgdwh:

Y
Cun  (4.8) hwjwuwpiwd T-h wonn  Ywd  Gdwgnn  hOGp  wwjdwbGwynpjwé

a- (Z —z )— (}( - )(*) wnwnptipnipjwb Gawlny: Gpp @ - (Z —z )< (}( - }(* ) www inbwnbunipjnibp nibh
wdnn wnbdw, hwhwrwy nbwpnid nbnbuwlywlb wsh wnbdwyp GJwgnid t: Ujnwu Ynndhg, Gpp nbwnbunt-

pnLinLd UL Gywindwdp $U-0 hwitdwnwpwn wybih thnpp dwywy b Yuqinid, wyw z> 2z L 0 <o -
Ginbwpwn, Gpp DY-0 ulunid £ wak), hp hGwn pbpnud £ Gwb U4 wa, hGs0 wybjwglnid £ inbGnbuwlwb wsh

nbGdwp: Tw Gpwlwynid £, np inGunbuwywb wsdh nbvwp wwydwbwynpdws £ Shghyulywa £ Y-

whwnwih L dwpnluyhG 2 Guwhwwih shol wnwowgwéd whhwyby2ndwénipjwip Gwid @ nhGwihluwny:

k *
Ujniu Yynndhg, pwbGh np A -h L hp Gpywpwdwdytn Ywntd wpdtph® @ -h dhol Yw npnwyh Gbinp-

Jwép, htnbwpwn dwiwbwyh pGpwgpnid wyn dtnpdwéph Gwqiwlp gnigplpwg wybjwbnid £ 3LU wsh
nGdwp:
(4.8) hwjwuwpiwl hwiwdw)b' Gpywpwdwiytn Yuynh npnipjnlned nGunbuwlywh wap tGnngb-
Gwgynto L.
y * q
=7 =g (Bvtgs, —p=5) @)

hGswbu tplnud £ (4.9) hwjwuwnpniuihg, @,¥, 2,0 wwpwibknptph wsp hwqbiglnud E Gplwpw-

dwiybwn nlnbuwlywb wsh mbGdwbph GJwqiwd, huy Yppnipjwl ypw Yuwnwpwé Gepnpnudlbph wpnyne-
Gwybwnnipjwl wdp inlbnbuwywb wsh wnbdwtph wybjwgiw:

CU GGp6h0 nbnbuwlwl wah gnynipyntlp L uyniG hpwyhdwynid dwypngnigwbhGbph wsh nbd-
wbpp wwyiwlwynpywé GG Yuwnwldwnnipjwb Yppnipjwl hwiwlwpgned wprynibwybunnepjwb pwpdpwg-
Gwhh nu shgpwghwjh Ywbfuwpgbdwbp ninnywé pwunupwlwbnipjwip: Pugh npwbhg, $4-nLd Gapnpnud-
Gtph fupwGnudp, wpunwnpnnuywbnepjwl pwpdpwgnidp L Gnp wfuwnwntntph untindnuip Yaywabiglbh
Uhgpwghwjh wnGdwyp L Yaywuwnbh yuynit hpwyphdwynd inbGnbuwlwl wsh wmbdwtph wybjwgdwbp: UG-
hwwOGph Ynnihg Yppnipjwlp hwwnyugynn dhonglbph uwhdwlwhwynipjwl ywpwaquwnd juwrwywpne-
pjnLbp hp pwnwpwywbnipjwip Ywpnn £ wagntp wGhwwnGGph npnanudGBph dpw b npwlnyd huy fupwGtp U4
Yniinwynwdp: Ywnwywnpnepjnibp Yupnn £ UY Ynennwynidp fupwlbp Yppwlwb unipuhnhwGbiph, wnpwbu-
dtpnGEph Ywd thnfuwnnipniGbGbph wpwdwnpdwb dhongny: IGwnbwpwn, Iwjwunwbnid dpgnibwlyne-
pjwl, wpunwnpnnwywbnepjwb L Gpyupwdwiytn nbnbuwywhb wsh wwwhnydwb L qupgugiwl hwdwn
Gowlwlwih nbp nGh UU-G: Ujn wenwdnd wuplnp fulnhp b nwrbnud yppwywl hwdwywnagh, phqlbiu L
Gwulwqhwnwgywdé nunigbwl npwyh pwpbiwynudp: Uppwlwb hGuinpnnighnGw] YwpnnnipyntGGbpph L
Ywrwywpdwl npwlyjw] nwpngltiph pOniwjnudp hGwpwynpnigjntl Yunnw wwwhnybine Gpywpwdwadybin
YuwynilG nGnbuwlwl wa:

Lwh np plnw)Gwé dnnbntd nGnbuwywb wdp GGpéha E, www wyb GpypGepp, npnbp Yppnipjwl
UG9 ntunitpulbiph 066 pwdhb GG GGpnGnLy, Ywpnn G0 wybGiwglb) hpbGg Gpywpwdwdybn nbGnbGuwlywh
wdh nbdwbpp L hGnbwpwp gniquihwnb] wybih hwpnwun GpypGephGa GnyGhuly wylb nGwpncd, Gpp hptiGg
GpynGGpnud U4 uygpbwlwb dwywpnwyp gwén t tnki: Unnbh wpnynibplbphg Ywptih b Ggpwlywglti, np
UU thnpp wwwpny L U4 wsh gwén wnbdwtip nibbgnn GpypGent wnpwwn GG L niOG60 inGunbuwywb wdh
gwén nbiwbp:
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5.2. @ - h nhlwdihlywd

k
Swiwfuwnb dhoht wpmynilpp” Z = ;: , L nbnbuwlwb hpwdhdwyp plnipwgpnn @ = I

thnthnfuwyuwlp pun dY-h pwbh np hwhwnwnd dténipnilGbtp GG, ntunh U4 GHuwnmdwdp DY uygplwlyw

gwdn wpdtipltiph nbwpnid z -0 nLGh GJwgnn, huy @ -0° wann nhGwdhYw: -0 ytipblhg uwhdwOw-

thwy sth06 L nGwpnid Ywpnn £ wbdbpy watk], hGsp plwywlwpwn sh pwdwpuwpned plnpuwyGwdé dnnbh
wwjdwbbbpp: IGnbwpwn ®(0) < w , nph nGwpntd @ -G dnGnuninG wdnwd £ hwubtGiny hp Gpuwpwdwi-
Yt YuyniG @ wndtiphG:

Cun (1.37) hwwuwpnidGbph hwdwlywpgh wnwoht hwjwuwpiwlb @ -h wsdh wnbdwb nlGh
hGwnlyw| nbGupn.
=(z-z)-(x-x)+B-(u-u) (4.10)

(4.10) nhdtiptaghw) hwjwuwndwb (nuénidihg unwgynud £ @ -h wlgndwihb nhGwdhywb plnipw-
gnpnn htnlyw nhGwdhy hwywuwpnidp.

———log(as+e

oy 2-a-1
w=e @ —_—

Ty @11)

Cuwn dnnbnd plnniGdwd wywjdwbaGpp”™ Yuynid hwjwuwpwyzenipjwl hpwyphdwynd du L UY
uwhdwlwihG  wprynilGpltpp hwdwuwpynd GG dhdjwlg, nph nbwpnud  unwgynd £, np

k a

7 = 1—o (nb'u Pwppn L Uwjw-h-UwpuinhG (2004)): Yw Gwlwynwd £, np Gpywpwdwiybin

a k
Yuyntb hwdwuwpwyzrenipjw ? ytiwinhg 7 hwpwpbpnipjwb wndbiph 26nytGint nbwpncd
dUu L U4 wwpwplbpp Yuwpgwdnpynd G0 wjlwbu, np npwlg hwpwpbpnipjntlp hwjwuwpynid
a
1o -hG : bpp nGwnbuncpynilp uuynid £ HYU L VY hwiwwwwnwufuwbwpwn kg L A9 ulygpbGuluwa

kO k * o
wwwnplbbpny, L T-G thnpp £ hwdwuwpwyzenepywt hp ( 7 ) = 1-o wndtiphg, Jwd

0<o , www, pwbh np dY-0 hwpwpbpwlwlnptt wybih ywywu £ U4-hg, D4 uwhdwlbwihb Ghwdnw-
pGpnipntGp YhGh pwpén, nph wwpwagquwyntd wlhwwinObpp YniOGOwh fubwjbine npnwyp fupwbGtp L
GpnpnudGbpp YywwnwpbG dY-nid:™® UhwdwidwGwy, uywriwh hwppbigniip whhpwdbnnignil b wnw-
pwglnid, np whhwwnGbpp hptbg wuwnwdwiwlwyp wybiwglbb ns pb Yppnipjwl, wy] wuwpwbpltpp
wnwwnpnipjwb hwnywénd” Guwuwnting U wybjwgdwln:

dU uygplwywb gwoén dwywpnuyh nbwpnid U uygplwywb Jtpwlwbgbiwb hwdwp wybih o6
w2 fuwnwlpwihb pwlptin yuywhwGeybl, wyuplpl v -h uygpbGwlwb wndtpp hp Gpywpwdwaytin Ywnda
wpdtiphg Y hGh wybith pwpép, nphg htwnn Yuhuh Gqwqb: # -h Gugiwlp gnigplpwg wohwwnbbpp ulunid
G0 wyblwglb Yppnipjwlp hwinluwgynn wuwinwdwdwlwyp L npwbny huy wybiwgbt Gub U4 Yniinwy-
Owl wnbdwp: IGnbwpwnp DY wsh htn dhwdwdwlwy jwgned £ Gwb wpinwnpnepjwl ypw swiuudwd
w2fuwnwdwidwbwyp™ © -G, huly Yppnpjwlp hwnwgynn (1—-#) woluwnwdwiwlwyp wybjwbnid k:
UGhwuwnGtipp hptitg wfuwnwdwiwbwyp uhunid G0 wpunwnpnipjwb hwindwéhg Ybpwpwpfub| Yppnipjwb
hwindwé: wb Guwuwnned £ wjl, np DU wsh hGwn dGYwntn wunhdwlwpwn Gugned £ Y wpnynibwyb-
nnepyntlp, s0wjwd dU—nid GepnpnudbGbph wpnynibwybunepynilp, hGswbu Gwb DU wsh wnbGdwp wybih
pwnép G0, pwl UY wdh inbdwp:

LPwhh np dwiwlwlwhwwnywdéh uygpnid wypwbpbbph wpunwnpnipjwld hwnwéntd dU dwlwnp-
nwyp gwdép b, www gwén Yhth Gwl wpnwnpnnuywbnep)nilp b w2fuwwnmwywnpébiph dwywpnwyp: bpw-

% Puin J. Caballe and M. Santos (1993)-p" wnlinbunipinilnid phaplwlul b dwpnluypl GuwghuwyGepp hupwpbpnipiwl punpdn
wndtph nbypnid 4 Gniunwlhnidp  dunwwbu Yagwah: Gppun b Gwl hwlwnwnpd wannedp: uyni pnwyhowlnid U4 wfbjwgnedn
hwlqliglnd k06l wyp wybih pundn Guynil ppwghowlyp” phoplwlwl b dwpnluyhl huwpunw G6nph, plswbu Gwl vywnrdwl wbh
pwndn dwlwpnwlbbnny:
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Ywl hwwndwdénd U4 wpnynibwybunnepjwb wshb gnigplpwg wybjwbned G0 Gwl U4 Gyundwdp ywhw-
ownln™ L wpfuwwnwywnpébiph nbdwp:

3Gwnbwpwp, pwbh np Gpyuwpwdwdytin Yuyntd hpwyhdwynd $hghluwywb L dwpnyuiht uwhunwi-
Gtph hwpwptpnipnilp hwuwnwinnil dGénepyntl t, nw GawGwyned £, np d4 L U4 Ynunwydwb inbdwbpp
dwiwlwyh ppwgpnid shjwbg htn Juwydwd GG L a2qpunygned G0 wjGwtu, np npwlg hwpwptpnepyniln
dwiwbwyh pbpwgpntd hwywuwpyh hptlg hwpwptpnipjwb Gpwpwdwdybm Yuynid winpdtiphb: Gw UU-0

k
nwndbnid £ inGunbuwywb wsh hhdGwywb gnpénbbtiphg dGYp, huy @ = 7 hwpwptpnipjnilp GeEpYw-

Juglnud £ npwGu dwypnuinGunbuwywb hpwdhdwyp L Gplupwdwiytin Yuynid hpwdhdwynid nbnbuwywb
qupquwgntip pnipwagpnn hhdGwywb thnihnfuwyuwb: Ujuntinhg Yupbh £ Ggpulwglby, np nmGunbGuwywb

k
hpwyhawyp plnipwignpnn @ = T thnthnfuwuwGp hphdp £ hwGnhuwGnid dwypnnbGunbuwlwh dyneu thn-
thnfuwlwGatph  wGgnuiwghl hGunwaqdbpp npnpbint L qUGwhwwnbint hwdwp: COnwjGdwé dnnbnid

k
w = 7 -0 nGunbuwywb hpwyhswyp pGnipwagpnn thnthnfuwywa k:

5.3. Uywnow(, 4, U4 L nlunbuwlyub wsh swywwihl nhGwahyw

COnwytwé dnnbnd ¢, -h nhGwihlywb qGwhwunynid £ puwnn (1.33) hwwuwpdwh, nph hhdwb Yypw
npn2yntd GG €y -h L €, -h Juippuwiqdtinp.

1-n
Conh :T'ch (4.12)
1-y
Cp=——"—"""Cp (4.13
yn h (4.13)

tpp 7 =1, wyw ¢,,;, = 0: WuhGpl' c,,;, = 0wyl ntiwpncd, tpp ShapwhnGtph Ynndhg npwiwlwa
thnfuwlgnuiGbp s66 Yuwwnwpynud: LngGp ybpwptpnid b Gub ¢, -hG wyuhGpl ¢, = 0 w6 nbwpniy, tpp
uhgpwlwnh Ynnihg Gwhuwwwwynipjnilp wnwybiwwbu npdnud £ hp pbnwbhph winwdabtph uwywrdiwbp
7 =1: UhgpwiGwnh Ynnohg hp plGunwGhph wGnwdGtphG L hwpwqwnGtphG ppudwlwd thnfuwGgnudGbp
Yuwwnbpne nbwpnid, npwbu Ywant, 0<7 <1 L 0<y <1;

Uhgpwlwh L hp plGunwbhph wlnwdltph dhole ¥ -h dténipjwl dhgpwlwnnh Ynndhg wpnbpypnd
unwgywd Gwdnh pwofudwb Yybpwpebpjwp npnanudp Yuwjwgynud £ G OGnY dhgpwlunp GYwdnh dwlwp-

nwyhg, hp pGnwbhph L hwpwqwwnbbph Guwdwdp wjjwuhpnipynibhg, pGunwbhph wlnwiltph pwlw-
Uhg, qpunywaénipinilhg L unghwjwywb yhdwyhg: 7 -h hwibdwwnwpwp 666 wpdtplbph nbwpncd Gepphl

uywriwb wyw06pt wybjwbnud GG: dY-h ypw Gepphlb uwywrdwhl wdb nbh pwgwuwlwb wagntignipnt,
pwlh np dnnbntd HY-0 nL uywnndp dhdjwhg thnfuwphGbih G6: SYw nbwpnd 4 Guqiwb hbnbw-
pny OGJwgnid £ Gwb nbnbuwlwlb wsh wmbdwp, npp dhpdwiwlwlwjhbG nhGwadohy thnfuwgnbignipjwip h
yGpon hwbqbiglnid £ uywndwb wbdwtiph GJwqdiwh:

COnwjbws dnnbntd pOnhwlnip uwywrowb hhdwh Yypw npnpyned GG Gwb kY 2Gsh hwayny du-h,
UU-h, wpunnwnpywé 3LU-h, dhwynpywé hwiwhuwnb wpnyniGph™ Y, -h, L pGnw)Gwé 3UU-h (C3LU) Sw-

JuwyGtpp.

* a k
0 GuyntG - hwwuwpuwlppnpul @ = 1-a Ybinpla O = T hbwnwqdh qniquidhundwl plpwgpntd k -h b h -h

woh nbdwbinh nwuppbpnipynip wuydwlwynpywo E Gpwlng, np Gpp inlunbunipiniantd $b4 wwpwnn hwdbdwanwpwn wybh thnpp £,
pwl U4-pap, wwyw d4-G (bpwlwlelynid F wybih wpwaq, pwl UG-G: UG JGpwlwleliwl hwdwn wwhwlodnid G0 witih 066 dwfu-
ulin L wybih wnbwlwl dwiwlwlwhuwanywd, pwl phgplhwlwl Guwpumugh hwdwnp: D4 L U4 woh wnbdwbnh Gowl nmwppbpnipinG-
Gbnp ppbiGg waqnbignipyni GG G0 neGGlncd inlinbGuwlwl woh nhlGwidhluyh Ypw:
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k = (4.14)

X

h=

(4.15)

v =Ak* W -h)" (@4.16)

k 1
§ = k : ~ (4.17)

COnwyawé ILU-0 npnpyned E hbnbyw) Yepw.

yp=A-ku-h) ++-[B-(1—u)-h—t//-h+su -h] (4.18)

v

U
(4.18) hwyjwuwpdwl npn dLwihnfuntp)nilhg hGwnn unnwgynid k.

npwntin GGpywywglned £ dhwynp wpunwnpwGph qGny hwwplwé UL Gpywyh qhlp:

E
B

yp=Ak*(u-h)" + (-a)u™ 0 [B-(-u)-h—y -h+p-s,-h] 4.19)

Cuwn unwgywé (4.19) hwywuwpdwb plnwjGwd ILU-0 Gepwenid £ hOswbu DU L UL wpnwnpnt-
pjntlp, wyGwtu £ U4 dhgpwghwjh wnGdwp, wpunwphb hwindwséh L GGpphl inGunbuncipjwb wpnynibwyb-
nnipjntlp pGnipwagpnn hwitdwwnmwywb gnigwbhGtpp L dhgpwbuinbbph Ynndhg npuwdwywb thnfuwbgnio-
GGph hwayhl Yppnipjwlp hwinbwgywé dwiuutipp L npwbg wpryntGwybunnep)nilp:

UwypngnigwbhpbGtph  wbGgniiwihG nhOwdhywih L Gplwpwdwaybnm  Yuynih npnipjwlb  Jpw
UhgpwlwnGtiph Ynnohg hptiGg pOwnwbhph winwdabbphl L hwpwqwnbbphl ninupywsé npuwidwlwb dhong-
GGph wgnbgnipjntlp qOwhwwnGine hwdwnp hhdp £ pGnncGynid dshgpwbnh wpnwnpuywb $nbyghw, pun
nph’ npwiwyuwh thnfuwbgniibGbph dGénipyntbp hwdwnyynid £ npwtu wpinbpypnid dshgpwlnmph unnwgwé
GUwdwnh L hp uywrdwb tnwpptpnepynt.

T =F-3-0% @y o) k% (u- )" —c,, (4.20)

F-99v (w-tVW% k-(u-h)\%—

npuntin 77, -G ShopwGwnGtph Ynndhg ninwplywsé npwidwlwh shonglbnG GG, <, -p’ ShapwlnGhph  Ynn-
uhg ntnupyywé npwiwywb dhongltinh L 3LU hwpwpbpnipjnibp: 7, -h 0GénLpynLtlp wwpdwbwynpgwé k
dhgpwlwnh UY-nd, Ohgpwlwnh Unndhg hp GYwiwmh JGpwpbpjw] gnpéwwnnth  hGn pwGwlygbipnt
YwpnnnepjntGGGpny, wpnbpypnid 06y 26sh hwdnd U dwlwpnwyny, shqpwbwnbtiph Ynndhg wfuwnwi-
pwjhG owlptph wybiwgdwdp, hOswbu OGwl wpnbGpypnd dhgpwlwmh  uwwndwl ﬂwhwnnwunqzo:
UhgpwOwnGbph unwgwé tywiwmp, hnbwpwp Guwb uywrdwb ypw UY wap GnuyOwbu nlGbGnod £ Gowbw-
Ywih npwywh wgntgnipinil, pwbh np ngjw] ywpwagwinid Gpwlp wpnwqlw wfuwwnwbph GG dGYGnud
wybih pwpép U4-ny:

2 cunn nlupbpnid (72 wmnlnu) wmnwebw wuwnnnGeph L gnpdunnnGeph humupbpnupniGaEpp hhdGywd EG huyl pwlun
hwdwduwylnpiwl ynw: Uhgnwlinbbnh qnuwlyhre dwul wpfuwwnby b inpy wyfuwwnwlpuyhl onny (8-10 dwd) uwd 12-dwdyw hbppuw-
thnfuny (hwiwwwinwufuwbwpwn™ 34 wnnynu b 33 wninlnu), puly Gnwlg 8 wnnynup  dhohl huwpyny wpfuwinty b opwlwl 12 dwihg
wybih:
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6. UwlypngnirgwbGh2bGtGnh wGgnitdwhbG nhGwdhwjh L
Gpywpwdwioybun YwintG hpwyhawyh JppniténepjnG

Uwypngnigwlhbbph wbgnuiwihG hGunwagdsh L Gpuwpwdwdybn Yuindd hpwyhdwybtph ypw UY
Uhgpwghwjh L dhgpwlwnGtph Yynnihg hptiGg pGunwbhph wlnwiltphl L hwpwquunbbpht ninupyywé
npwdwlwb dhonglbph wagnbgnipjwl qlwhwwndwl hwdwp CU-nd pGGwpyynd £ hphlg wnwppbpuy:
Unwohl wnwppbpwynid plnniGynid £, np wpnbpyhp wpfuwnwlpwihG dhgpwghwih wnbdwp™ w =0: Cuwn
Gpynnpn L Gppnpn nmwippbpwyGbph’ U4 shgpughw Yugindd £ hwiwwywnwufuwbwpwp = 0.0 1 tinynu
L v =0.03 wninynu Ywy 20 hwqg. dwpn L 60 hwq. dwpn: 2nppnpn L hhGgbpnpn wppbpwyGbph uqidwb
hwdowp hhdp £ plnniGdtp wyl, np dhgpwGwGbph Ynndhg ninupyywsé npwiwywb dhonglbph hwyyhb
GtpphG inbGunbunipynilnid wybjwlnid GG dY-nid GepnpnudGiph Swyw)GGpp, h0s0 wrwe £ pGpnd U4
GUwwndwdp [pwgnighs wwhwGownly: dbpohl Gpyne wwppGpwybtpnud hwpgh G0 weGyntd ng dhwyl
ubqnGwjhl dhqpwbwnGbph Ynndhg ninwpyjwdé npwdwlwh dhongGbpp, wyp Gub wpnbpypnid dounwywd
pGwynipjntl hwuwnwinwé dtip hwypbbwyhgltiph Ynndhg nunupyywdé npudwlywb dheonglbpp, npnbp nyjw
wwpwaquwjnid nhinwnpyyned GG npwtiu nunnwiyh Ywwhwwy Gephnup: CU-nLd pGnneGyned £, np dshgpwighwyh
htunLwOpny wnbunbuncpnilnid gpunywébbph pywpwlwyh Gugiwdp wwjdwlwynpwd wuwwnnidh
GUwwndwdp wwhwbownpyp pwywpuwpyned b welw gnpéwanipybtiph ypdwwndwb hwyyhb: CU wnwppbpwy-
GGpph ugudwl hwdwp hwdh £ weGdb) w)lG, np pun Jhdwlwgpwlwb hGunwagnunip)niGbbph wpnyniGp-
Gtph’ dhgpwbwnbtph npe 50 winynup gnpéwagnipy £ (nb'u Y. bwpwwbnjwh, U. twdpjwh, U. Fupubinua,
U. UipuwljwG (2008))*' %

Wuwhuny, CU pGGwplynn wrwehG nwppbpwynid ¥ = 0, tipypnpn twpptpwynis™ ¥ = 0.01 tip-
nnpn nwppbpwynud ¥ = 0.03, snppnpn mwpptipwynus” ¥ = 0.03 L @ = 0.0074 , huly hhGgtipnpn wwp-
pipwynus ¥ =0.03 L d = 0.048 : 2nppnpn wwpptipwynid @ -h qGwhwndwG hwiwp hwadh E weGdbg
ubiqnGwjhlG dhqpwbwnGbph Ynndhg ninunpyywéd npwdwywb dhongltiph 10 winynup: 3hGqbpnpn nwnppbpw-
ynid hwpdp GO wrGybp pGswbu ubgnGuyhlG dhgpwlwnbbph, wjlwbu b Gwfuyhlnud wpunwqunpwéd L
wpwnbpypnid dounnwywb pGwynipynthd nilGbgnn dbGp hwypGowyhgbbph npwdwywb thnfuwbgniiltpp, pOn
npnd’ wjuwnbin GOpwnpynid £, np bpohGGtphu Ynndhg ninwpywé npuwiwywb dhonglbph 90 wnnynul
ogunwagnpéyntd £ dU Yninwlydwb Gwywwmwyny: dY GepnpnedbBph Yninwydwb Gwywnwynyg ubignbwjhG
dhgpwbwnGtiph nt wpnbpypned d2rnwywh pGuynep)nil nibtignn dbp hwypGGuyhgltph Yynndhg ninwpyywoé
npwiwywhb thnfuwbgnudGtipp 2009 pdwlwbhG hwiwwwnwufuwbwpwnp Juqobkp GG 198.6 dipn npwd L
266.3 dipn npwd: 0U ¥ L d wwpwdbnpbph wpdtiplbpp pGuptiinig hnnn hGupwdnp £ unwGw; 2010

pywlwbhl L npwbhg htnn owywnhdw] nbGunbuwlwb wsh, hGswbu Gub dnnbncd GGpwrdwd djntu dwypn-
gnigwlh06ph owwhdwy hGwnwaqétipp: UjuhlGpl wyu nGwpnid dnnbind dhwdwiwbwy hwyydh £ wrGynid
hGswtu Uhgpwghwjh, wjGwtu £ dhgpwbwnbtph Ynnihg ninupywdé npwiwlywb dhenglbtph dhwdwdw-
GwlwjhlG wqgnbgnip)nilp dwypngnigwlhGtph nhGwdhywjh ypw: Upunwpht npudwlwb thnfuwGgnedbipp
wpunwnpnipjwl  hwndwontd wybiwglnud G0 U4 wprynibwybnnepynilG, npp qGwhwnygnd |
B=By+d- -1 qéwhG $nLGyghwih shongnd, npinkn Bg -G U4 wpryniGwydtnnipjwl ulygplwlwl dw-
Ywpnwyb k, 4 -6 niqnuyh GepnpnuiGiph 06y Shwynp wybjwgdwh nGwpntd wpunwnpnipjwl hwingwéned
U4 wprynibwybinnipjul wép:

k *
LLGGwnYyynn hhbg wnwpptipwybtipnud £ hhdp b plnniGdbp wyb nbwpen, tpp 7 <@ , wuhOpl

@ -h pOpwghly wndtipp thnpp £ hp Gplwpwdwdytn Yuynil w wndtiphg L wyl ntGh wann nhGwihlyw: M
hwdwnpdtp z>z7, wjuhlpl wjunbn pGnniGynid £, np DY dJwlwpnwyp U4 dwlwpnwyh Glundwdp

gawhnptl gwoén t: CU [nuénudhg unwgywdé dwynpngnigwbhbbph nhGwdipywb, Gpp U4 dhgpwghwih
nbdwp™ ¥, hwjwuwn £ gnpngh, GEpYuywgywé £ qéwwwmnybp 1-nLd:

21 2002-2005 pp. wpnwqlw wpfuunnnlbph pugupdwly pywpwiwlp Guwquty F 116 000-hg 147 000 vwpn Guwd 33 Sounuwluwl plwl-
snipjwll 3.6-4.6 tninlnup (inbu 33 wpfuwnwlph pncyuyh nhGwihlwl (2007). Fwunnp 1. Ip0Gwlwl qbilynyg. Uwpnluyhl qunqugiwl
gfwubﬁﬂul/, Gynnwuyh L Upoht Uupuyp inwpwowpnowl. Iwdwpfuwnhuyhl puwlly, 3536 1-AM:

Ut wyy unghnnghwlwl hbunwagninnipiwl wpnntGplbnh hwdwduyl' 2005-2006 pywlwllbnhl Iwywownwbh dpunwlwl plwl-
snipjwl 3.0-3.8 % -p Ghpgnuwydwo  bnly wpfuwwnwlpuyhl dhonwghwyp gnndplpwgnid: Upgnwlmnlbnh 93 % -p vbLGG) ¢ Mntuwu-
wwlh hwplnipnti (inbu Q. Gawlywl. Uhgnwghuyh dwmwnwhpwibnlbnn b npwlg Gupguidnpdwll ninndwd pwy bpn Iwywunw-
aned. UGgdwl unghuwywlywl b dnnnypnwanuwlwl ghln (2008). Uhpwqquyhl ghunwdnnny, 26Ynigntdbbph pbghulibn):
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Qowwunnlylin 1. LanwyGdwd dnnbijnid dwlpngniguwlhptnh whgniduyhl nhGwihlywl v = 0 4

d = 0 nbwpntd
0.06 0.06 0.06 0.05
——ch_ —k ——h_ —y
0.05 chy 0.05 ky 0.04 hy 0.04 Y
Te— - T | |
0.04 . 0.04 v 0.02 . 0.03
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
-4
X
0.48 0 0. 0y
exs ——— exs_ 7 u u_
0.46 exs, -0.005 —— exs, 0. uy 2 uy
| | 6 | / |
0.44 . -0.01 v 0. 4
10 20 30 10 20 30 5 0 10 20 30 0 10 20 30
0. 0.04 0. 0
6 omega omega_ 6 E— z_
0. omega, 0.02 omega, 0.55 2 -0.01 2
8 | | | |
0. v 0 v 0. v -0.02 v
4 0 10 20 30 0 10 20 30 5 0 10 20 30 10 20 30
4 1 1 10
ch ———cmh ———ocm —k
2 chy 0 cmhy 0 cm, 5 Ky
—_— ]
. : y | . : . |
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
20 4 4 0.12
h y yh sav
10 1 hy }' 2 Y4 2 yhy 0. sav,
-] | - | - | ! |
0 . 0 v [ . 0.08
0 10 20 30 0 10 20 30 0 10 20 30 10 20 30
5 1 1 0.06 T
—— b ymigtr ymigtry \\,; c-
——yb, 0 ymigtr 0 ymigtry ; 0.04 — k_
] h_
| | |
0 v 1 1 0.02 C_
0 10 20 30 0 10 20 30 0 10 20 30 10 20 yk 30

y_

Cuwn plnwj0dwé Onnbih (nLénLihg unwgywé dwypngnigwbhbbph wlgnidwjhb nhGwdhYwyh (nbu
gowwwwnybp 1) Gpwpwdwaytn Yuyntd hpwyhdwyh hwulbine hwdwp nbwihb nbnbunipyntGGbpp Yuad
Ywpnn GO Ypdwuwnbp uywnenidp, npp ngyw] wwpwaqwned thnfuwphGbh £t S4-ny, Jud wybjwglb] wpfuw-
nwGpwjhG swipbnp b wyblh pwwn w2iuwwnb®: wh np uywrennGbph Jwppwaghdp tké 6 nbwpentd w)-
whuhG t, np GpwGp hwydwé GG hwppbglbint uwywrenidp, ntunh uywennbOtipp hwyywé s60G pGunpbne wpw-
ohlp: Mw Gowlwyned £, np U4 wylb dwup®™ © , nplG oquinuugnpdynid £ wpunwnpnegjnclnid, YniGhlOw hwibow-

c
nwpwn UGS wpdtip: PGswbu Gplnd £ géwwwunytipn 1-hg ¥ = A pwpén wpdbtipp Lu Gowlwynwd k, np

k
uwwnnnltpp dgunnwd G0 hwppbiglbnt uywnenidp: IbGnbwpwp 7 hwpwpbpnipjwb gwén wndbph

nbwpntd uywniwb uygplwywb wsh ntdwp Yhth pwpdp: Lwlh np nyjw) nbwpnd HU vwhdwbwjhG
GUwdwnwptpnipynilp wybith pwpép t, pwl UYU-hGp, hGunbwpwp D4 wsh uygplwlwb nbdwyp L fubwjn-
nncpyntbGbtph dwywpnwyp Lu Yp06G pwpép: dY wsh nbdwyh wybiuwgdwlp gnigplpuwg, UU-0 YnGGOw
wdh npnwyh wnGdw, uwlw)b Y hah wybih gwén, pwl dU wsh nbdwp: Ttw shwdwdwlwy gniyg £ vwihu,

k
nn 7 hwpwptpnigyntlp YnGblOw wdnn nhGwdhyw: LEpYwjwgywé Jbpniénipjnitbp yywynid k£, np

dwypngnigwbh06ph nhOwdhywb wwydwbwynpdwé £ UL GUuwndwip S4 hwpwpbpnepjwb dGénipjwdp:
hGswbu bplncd £ qéwwwinlbp 1-hg, ¢,k A,y _, 7, u,@ L Z -h whgnidwjhG owwnhdw) hbnw-

qotipp gniquihwnnud GG hptGg Gpywpwdwaybm Yuynt ppwyhdwyhb: Cun CU [ nénuihg unwgywdé wn-
nntGpGbph sGuwjwéd uwywnnidp, HU-6, UU-0 L nGinbuwlywlb wdp nwppbp nbdwtpny G0 gniqudhunnid
Gpywpwdwiytin Yuyntd hpwdhdwyhb, vwlw)b, hswbu gnyg b wipdty Gppnpn pwdbnid, Ywynit hpwyh-
swyntd npwlg wnbdwtpp npwywl 66 L hwjwuwp G0 dhdjwhg: Pwgh dwypngnigwbhyGtph wsh nGiwb-
nhg, GGpYuwywgdwé bt Gwl oGy 2Gsh hwyynd dwynpngnigwlbhzGBph, wyn puntd Gwl pOGniwyGywé 3UU-h
nhGwdhyw0:

2 Plnguylwd vnnbyh (ndvwl hudwp ppwedty E MATLAB R 2007b Spwqpuipl thupbep:
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Qowuunnlylin 2. U dhgnwghuyh inbidwh wqnblignipyniln dwlpngmgwlhplanh nhlwidhluyp gpw,
tpp Y = 0.01 4 w =0.03

0.0 0.0
ch_| \\ —k
0.04——— ch i 0.0 AN — 1 —KkH
| |
0.02 0.0:
0 10 20 30 0 10 20 30
30 10 30
10 —— 0.35H — -0.01
= 045 0 i
1 ; / |
| 1 bg |
v} r4v)
y_ y exs exs
10 30 10 30 10 30 1 3
L |——o04 —0 —0 — -0
0 —05 o 0 —0.02 0104 0 700 0 / 7%1
\—v; T
—
1 1 \ 1
1 26 126 - 1 26 - 1 )
u_ u omega omega omega_ omega z z
1 3 1 30 1 30 10 30
—o0 |P — -1 — 1 —0
0 —2 0 —0 0 —0 0 —5
— 4 1 1 —1 1
1he | 1 be | +be | 1k |
= z_ z = ch ch = cmh cmh = cm cm
10, 30 1 30 1 8 10 30
—0 —0 —o |P —0
0 718 0 _ 724 0 /724_ 0 7010
— | | | |
126 126 126 - 126 -
k k h h y y yh yh
0 2 1 30 16 80 10 3
—3 |D — —-1 —0.0
//7% 0 04 0 0 4 o — g
{ { T e —— 04
| | |
146 3 126 y 126 ) N . 1 cU n .
sav sav yb yb ymigtr  ymigtr ymigtry  ymigtry

Cuwn qéwwwwnytin 2-h" U4 dhgpwghw, pwgwuwlwh wgnbgnepynil b nilGGnid hGswbu dwypngnt-
gwlhpGbiph wth nGdwbph, wjGwbu b npwbg dwywpnuwybtph nhGwaohywih ypw: ddwwywnytip 2-nd Gep-
Yuwjwgywé £ wyl nbwpn, Gpp U4 dhgpwghwb Yuginid £ 1 wninynu L 3 tninynu:

Qowuunnlylin 2. U dhgnwghuyh inlidwh wqnbignipyniln dwlpngmigwlGhplanh nhlwdhluyp gpw,
tppw =0.01 4w =0.03

0.0 T 0.0l T 0.0 T 0.0l
el B [ o —
— N I L
0.04——— —chif  004—>—F——K 0.0 h, 0.0 Yy
] —
| | o | |
0.02 1 0.0; l 0.0: 1 0.02 1
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
0 0.7, OX 104
0.4 ‘ exs H exs_| u f u_|
04— exs || -0.005 exs, 0. - — 4 -2 |
0.3 \ / \ \\ \ / i
| / | 1 | | |
‘ -0.0 : 05 — -4 ‘
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
0. T 0.04 0.8 0 T
L omega omega —z // z_
05 ——omegal{ 002" ——— omegg 0.6 |— =zl ooty — ]
; - . J :
| | —_ |
0 1 0 “ 04 1 0.0: 1
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
4 1 1 10
ch cmh cm —k
2 chy 0 cmhy 0 cm, 4 5 Ky
— \ \ \_Wi = \
0 | A | 4 | 0 |
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
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—h —y —yh sav
10 —h 2 — W] 2 — " Ot — ol
0 ‘ 0 ‘ 0 ‘ 0 ‘
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
5 i 1 T 1 T 0.0 T
—yb — ymigtr —— ymigtry [
_— yb, 0 —— ymigty 0 ——— ymigtry 0.0 AN —k_
— g —h_
| | | /
| | | —y_
0 S -1 -1 0.0: P
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30

UhgpwlwnGtph L wpwnbpypnid d2unnwywb pGwynepnit niGbgnn 0Gp hwypGGwyhgltph Ynndhg
ninwpyjwdé npwdwywb dhongltipp (ntnnwyh Ywwhwwy hnupbpp) JGpwywbqlnid GG nbnbuwywb wsdh
nbdwbpp LW npwlwb wanbgnep)nil GO nlGGGnd hGswbu dwypngnigwbhpbGtph whgnidwihb nhGwdhyuwyh,
wyOwbu £ npwbg Gpyuwpwdwiytin Yuynid wpdtipltph ypw ( nbu gdwwwwnytp 3):

Qowuyunnlyin 3. ClhnyuwylGywo dnnbynid dwlpngniguilGhpGbnh whgniduyhl nhlbwihlwl puwghuuyhl
(wrwohl) tnwppbpwlp hwdobdunn (Gpp v = 0.03 4 d = 0.048 )

0.08—— T 0.1 T 0.1 T 0.1 .

- (I ch_ — | ——k o ——h_ oy

006 — - -+ - -~ chy i 005 ==t ool ——k|{ 005F---t- - f——h || gosb---1___|——y,
|

| | |
¥"'7
0.04 0 L L 0 L L 0 L
0

0.8 T 0 — 0.7 T T T
| exs /’r exs_ | u / |
06— ] exs, |4 oot/ -1 __ exs, | O-G’Qxﬂl; u, _0.5,“5‘,,,,‘,,,

L 0.5 L L -1
0

0.4 L -0.02
0 0

T T
| —yb | — ymigtr
‘ 1 - = =4 ] —— ymigtr, |{ of ——— -1

ymigtry N

ymigtry, H ~ — k_

0 10 20 30 0 10 20 30 0 10 20 30

U4 dhgpwghwjihg htGwnn juwhwnwih GEphnuph wybjwgdwlp gnigplpwg, nbnbuwywb wdh nbi-
wbipp ulyunud GG qpwqubgt] GwpuyhG dhas npwiwywb thnfuwbgnudbbph unwgdwb dwlwpnwyp: Lwbh
np dhgpwlwGtph Ynnohg wnbwjht nGunbunipntGGbpht ninupyywéd npwdwlwb dheonglbph hwayhG
dGowlnud £ hGswbu Y Yynenwlydwh, wybwbu £ UL Yninmwlydwb nbdwbpp, hbinbwpwp nw npwywb wgnb-
gnpnth £ ntGGGnLd hGswbu inGunbuwlwl wsh, w)lGwbu £ dynwu dwypngnigwbhbbph nhGwihywjh dpw:

COnwybywé dnnbnid GEpwrwdé dwypngnigwlhbtiph wéh wmbdwtpp pipdwé 66 wnyniuwly 1-nLd:
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Unymeuwily 1. UwlpngniguiGhGGnph woh inbdwbinn

Swpbphyp | c_| ch_| z_ | exs_| k_ | h_ | omega_ ! u_ | y_
2010 | 0.0560 | 0.0562 | -0.0155 | -0.0078 | 0.0639 i 0.0406 ;| 0.0233 | -0.0006 ;| 0.0483
2011 G 0.0553 | 0.0554 | -0.0112 | -0.0058 | 0.0611 | 0.0442 | 0.0170: -0.0003 | 0.0499
2012 1 0.0547 | 0.0548 | -0.0082 | -0.0043 | 0.0591 | 0.0467 | 0.0124 | -0.0002 | 0.0509
2013 | 0.0543 | 0.0544 | -0.0059 | -0.0032 | 0.0576 | 0.0485 : 0.0091 | -0.0001 | 0.0516
2014 1 0.0541 | 0.0541 | -0.0043 | -0.0024 | 0.0564 | 0.0498 | 0.0066 | 0.0000 | 0.0521
2015 1 0.0539 | 0.0539 | -0.0032 | -0.0017 | 0.0556 | 0.0508 | 0.0048 | 0.0000 | 0.0524
2016 | 0.0537 | 0.0538 | -0.0023 | -0.0013 | 0.0550 | 0.0514 | 0.0035: 0.0000 | 0.0527
2017 G 0.0536 | 0.0537 | -0.0017 | -0.0009 | 0.0545 | 0.0519 | 0.0026 | 0.0000 | 0.0528
2018 | 0.0535 | 0.0536 | -0.0012 | -0.0007 | 0.0542 | 0.0523 | 0.0019 | 0.0000 | 0.0530
2019 | 0.0535 | 0.0535 | -0.0009 | -0.0005 | 0.0540 | 0.0526 : 0.0014 | 0.0000 | 0.0531
2020 0.0534 | 0.0535 | -0.0007 | -0.0004 | 0.0538 | 0.0528 | 0.0010 | 0.0000 | 0.0531
2021 | 0.0534 | 0.0535 | -0.0005 | -0.0003 | 0.0537 | 0.0529 ; 0.0007 | 0.0000 | 0.0532
2022 i 0.0534 | 0.0534 | -0.0004 | -0.0002 | 0.0536 | 0.0530 | 0.0005: 0.0000 | 0.0532
2023 G 0.0534 | 0.0534 | -0.0003 | -0.0001 | 0.0535 | 0.0531 | 0.0004 : 0.0000 | 0.0532
2024 | 0.0534 | 0.0534 | -0.0002 | -0.0001 | 0.0535 | 0.0532 | 0.0003 | 0.0000 | 0.0533
2025 | 0.0533 | 0.0534 | -0.0001: -0.0001 | 0.0534 | 0.0532 | 0.0002 | 0.0000 | 0.0533
2026 | 0.0533 | 0.0534 | -0.0001 | -0.0001 | 0.0534 | 0.0532 | 0.0002 | 0.0000 | 0.0533

Cunn wryntuwly 1-h mywGeph ¢ _,ch _,z _,exs _,k _,h_,omega _,u _ L y_ -h whgntiwjhG
owwnhdw| htwnwagétinp gniquihnnd G0 hptiGg Gpywpwdwiybn Yuynid ppughdwyhb: Cun CU [nLénidhg
unwgywdé wpnynilpbbph s0wjwé uwwnenidp, HU-6, U4-0G L nbnbuwlywlb wdp wmwppbp wnbGdwtpnd GO
gnrqwiphwnnid Gpywpwdwiytnm uynilG hpwyhdwyha, uwywl, hGswbu gnuyg t wpdb) Gppnpn pwdGnyg,
YuyntG hpwdhdwynid npwlg wbdwtpp npuywb 66 L hwjwuwp GO dhdywbg: COnwyGwd dnnbih
LnLénLihg unwgywé twypngnigwbhpGtpp GepYuywgywé GG wnyniuwy 2-n1d:

Unyneuwily 2. UwilipnngnegwiGhGhnh nhGwdhlyw oGl 0sh hupdng

Swptiphdp c! ch | cmh | z exs | k h km
2010 i 11618 09913} 00522 05013 04505 25792 55329 00286
2011 | 12283 1.0481; 00552 04947 04466 27503 56678 0.0232
2012 | 12077} 11075 00583 04900 04439 | 29234 58543 0.0194
2013 | 13705 11697 00616 04866 04420 31004 6.0823 0.0166
2014 | 14468 | 123491 00650 04841 | 04407 32830 | 6.3455. 00147
2015 | 15270 13035 00686 04823 04397 34726 66399 0.0133
2016 | 16113} 1.3756 | 00724 | 04810} 04390 36702| 69630 0.0124.
2017 | 17001} 14515 00764 04801} 04385 38770 | 73133} 0.0119.
2018 | 17937 1.5315 00806| 04794} 04382 40937 ! 76899 0.0116
2019 | 18922} 16158 00850| 04789} 04379 4.3213| 80927} 0.0116
2020 | 19961} 17046 00897 04785} 04377 45606 85217 00117
2021 o 21056 | 17982} 00946 04782 04375 48124 89775 00120
2022 22211} 18969 00998 | 04780 | 04374} 50775 94608 00124
2023 | 2.3428 ' 2.0010 0.1053 | 0.4779 0.4374 i 5.3569 | 9.9724 ' 0.0130
2024 | 24712} 21108 01111 04778} 04373 56512 105136 0.0136
2025 i 26066} 22266 01172 04777 04372 59615} 11.0856 : 0.0143
2026 | 27495 23487 ! 01236 04776 04372 62886 11.6898 | 0.0150




Unyniuwily 2. UwlpngnigwiGhGhnh nhlGwdhlyw daly 20sh hwpdny (QuipniGuwlnipini ()

Swpbtphyp omega sav u wage y yb ymig

2010 0 04661 01274 05696 02760 12930 | 18741  0.1991
2011 04853 | 01236 05549 | 02779 13607 | 19558 | 02034
2012 04994 | 01206  05446| 02794 14325 20473 | 02096
2013 05097 | 01183  05372| 02804 | 15086  21477! 02174
2014 | 05174 01166 05318 02812 15894 22564 |  0.2265
2015V 0s230 1 o183 T oo Tozsts | 16740 23735 02368
20161 oszr1 | oa143|  oses2|  ozezz | 17654 | 24980 | 0.2482
2017V oms01 T Toa13e | Tos2s1 | Tozsas | Tisetz 26308 0.2605
2018 | 05324) 01131} 05216 02827 19624 | 27718 | 02738
2019 | 05340 01127 05205 02829 20693 29212  0.2881
2020 | 05352 01124| 05197 | 02830 21822} 30794  0.3033
2021 0 05361] 01122} 05191 02831 23013 32466 |  0.3194
2022 05367 | 01121} 05187 02831 24271  34233]  0.3366
2023 0 05372 01120 05184 02832} 25508 | 36100 |  0.3548
2024 05375 | 01119  05181| 02832 | 26999 38071 | 03740
2025 05378 | 01118 05180 | 02832 | 28476  40151| 03943
2026 0.5380 0.1118 0.5178 0.2833 3.0035 4.2347 0.4158

Unyntuwly 2-nud GEpYuywgywé
ntwphG, tpp ¥ = 0.03 L d = 0.048 :

UhgpwlwnGbph L wpnbpypned pGwyynn dbp hwypGGwyhgbtiph Yynndhg ninupydwé npuwidwlywb dh-
ongObpp L nunnuyh Yuwhww) GGpnpnudbbpp wybjwgbnd G0 wpuwwnwlph wpunwnpnnuywbnepynilp L
UU wpnynitGwybunnep)nilp: UwypngnigwGhGtph uygplwlwb L Gpuwpwdwdybnm uynit wpdtpbtph ypw
U4 dhgpwghwjh L dhgpwlwnGtph Ynnihg ninupywéd npuwiwlwb dhongltph wqnbgnipjwl qlGwhwwnw-
YwGGbpp Gepyuwywgywé GO wnyniuwy 3-ni:

dwynpngnigwbhzbGbph nhOwdhywl hwiwwwwmwubuwbnd £ wyl

Unyniuwly 3. UY dhonwghuyh wagnbgnipiniGn dwlpngnigwih G6nh ulqpbwlwl b Gplwnwdwdlybn
Luynt G wndbplbnh Yynw (gnigwipyp woh inbowp, % )

8nigwlhzp 1-hG 2-pn 3-pn 4-pn 5-pn

tnwnpbkpwy tnwnppbpwy tnwnppbpwy tnwnpbkpwy tnwpptipwy

v =0 v =0.01 v =0.03 v =0.03 w =0.03

(20 hwq.dwpn) | (60 hwq.dwpn) | 4 = 0.0075 d =0.048
ch_ 4.64 3.91 2.54 4.08 7.72
ch 4.33 3.68 2.33 3.81 7.33
k_ 5.57 4.74 3.18 4.89 8.77
k" 4.33 3.68 2.34 3.81 7.33
h_ 2.97 2.40 1.42 2.61 5.60
h_” 4.33 3.68 2.33 3.81 7.33
y_ 3.86 3.24 2.02 3.38 6.66
y " 4.33 3.68 2.33 3.81 7.33
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u 0.65 0.61 0.49 0.54 0.60
0 0.58 0.54 0.43 0.48 0.55
C]‘f 0.46 0.42 0.31 0.35 0.52
h 0.45 0.40 0.29 0.34 0.50
k
k
— 0.47 0.47 0.47 0.47 0.47
% 0.54 0.54 0.54 0.54 0.54
z 0.56 0.50 0.38 0.49 0.68
y
. 053 0.48 0.36 0.46 0.65

Cuwn CU qlwhwuwnwlwGGtph U4 dhgpwghwih 1 tninynu L 3 innynu wdh nbdwbpp dwdwlwlywhwuwn-
Jwéh uygpned, pwghuwihl nwppbpwyh hwibdwwn, hwiqbighnud G0 uwywrdwb wdh nbdwbph hwdwww-
nwufuwbwpwp 0.73 L 1.92 nnnynuwjhb Yt L YuyniG hpwypdwyned™ 0.33 L 1.83 winynuwjhb Yt GJug-
dwa: 20n npnud” U4 wdh wbdwp Gwagnid £ hwiwwwnwufuwbwpwp 0.57 L 1.55 winynuwjhG YGwnnd, hGsp
dhwdwdwbwy 4.0 L 16.0 nnynuwyhb Ybwnnd Guqgbignud £ Gl wpunwnpnipjwlp hwnuwgwsé wpfuw-
nwdwdwlbwyp: Cuwnn Gpypnpn L Gppnpn vwpptpwyGbph” U4 dhgpwghwl pwgwuwpwn £ wgnnid du L
nbunbuwlwb wsh wnbdwtph Jpw, npnlp dwiwlwlwhwwndwséh uygpnid hwiwwwwnwufuwbwpwnp GYw-
gnui 60 0.83 L 2.39 wminynuwjhb Ybwnd L 0.62 L 1.84 winynuwjhlG YGwnnd: CGn npnud” Gplwpwdwdytun
YuwyniG hpwyhdwynid GniylG gnigwbhGbph wdh wnbdwbpp GJwugnid G0 hwdwwwwnwufuwbwpwp 0.65 L
1.99 innYynuwyhG YGwnny L 0.65 L 2.00 innynuwjhb Yhwnny:

20wjwé UY dhgpwghw( pwgwuwywb wagnbgnipinth £ niGGGnid, uwlw)ld ShqpwbunGGph Ynndhg
ninwpyjwdé npwidwlwh dhonglbph wdh wnbGdwbtph wybjwgdwlp gnigplpwg wjl wybjwglnd £ dyU
Yniinwydwb nbdwyp L pGnpwylnud £ GGpphG inGunbuncpyniGnd U4 GYuwndwdp wwhwGowpyp: Tpwlg
wqnbgnipjwl wpryniGpned inGunbuwlwb wsh nbdwp npnawyhnpbb ybpwwGqbynid b SGinGuwlywb wsdh
62qpundwb dGénpyntip wwjdwbwynpjwé £ npwidwywh thnfuwlbgniGbph dGénipjwdp L Yuwwhwnwy Gep-
hnuph dwywGtpny: SGnbGuwywb wsh ypw dhgpwbwnbtph Ynndhg ninwpywé npudwlywb thnfuwbgned-
Gtph npuwywb wagntgnipynilp ywyiwlbwdnpwé £ npuwidwlwb thnfuwbgnid unwgnn nbwihG wnbunbunt-
pjntGGEph’ uywndwb L GepnpnudGeph GQyuwndwdp hwyJwoénipjwip: 20wjwd nbrlu pwpdp b uwywrdwb
GUwwndwdp nbwjhl nbGunbunipynGbtph hwlyywoénipinilp, uwlyw)t npuwdwywh thnfuwbgnudGbiph dh dwub
oqlnwgnpéynid £ du, huy hwitdwwnwpwn thnpp swihny Gwb U4 Yyneinwyowb Guwnwybbpny: Uhgpwlbun-
Gtph nunupywé npwiwywb dhongltinh hwadhG nlwjhlG nbwnbunip)nlbbbinh Yuwwpwdé fubwynnnipnil-
Gtpp, hGswbu gniyg GG twihu hGunwgnnnepyntGlbipp, ogquwagnpéyned GG plnwyG6nt hwdwp hptGg qnp-
Swpwp wywhynepynilp wrwybjwwbu pGwlwpwlwiha 2hGwpwpnipjwl plniw)Giwb Guywnwyobpny:
20wjwé npwb, G2wé ubwynnnipyniGbtipp nbinlu wywnhynnpbb 560 ogunwgnpdynid npwbu [dwy pwllywjhG
hwdiwlwpghg thnfuwnnipyntGGtp ybpgObnt hwdwn:

U4 dhgpwghwjh 3 wninynu wsh inbtdwh L D4 GYuwndwdp ubgnbuwihb dhgpwbwnbbph Ynnihg nLnupy-
Jwé npwiwlwb dhonglbph hwpwptpnipjwl 0.74 wnnynu Yuqdbint wwpwquyntd nlnbuwywb wsh
nbdwp, pwghuwhb wnwppbpwyh hwdbdwwn, ntnlu gwén £ dGnud 0.48 winynuwihlG YGwny: IpbGgbipnpn
nwnppbpwynd ubignbwjhG dhgpwlwmbbph nu wpnbpypnud Gouwywb pGwynipynid nlGbignn dbp hwynk-
Gwyhgltph nunupywé npwdwywb dhonglbph™ dU GUwwniwdp 4.8 nnynu Ywqlibint nbGwpntd nbGunbuw-
Ywb wdh wGdwp Gppnpn wwppbpwyh hwdGdwn wdbiwbnud £ 4.58 nnynuwjhG YGwnd, huy Gplwpw-
dwaybw Yuyntt wdp® 5.0 mnynuwjhl YGwnnd: Ihbgbipnpn nwpptpwynid d4 wsh wnbdwp, Gppnpnh hwadb-
Jwuwn, wybiwbnid t 5.59 innynuwjhG YGwnny, huy U4-hGp' 4.18 nnnynuwjhl YGunny: COGn npnud’ npwdwywl
thnfuwbgniiGtiph hwayhl DU Yninmwlydwb inbdwbph wybiwgdwlp gnigplpwg, wpunwnpnipjwlp hwn-
Yuwgywé wpuwnwdwiwlwyp hhGgbpnpn mwppbpwynid wybjwlnid £ 11 ninynuwjhl Yhwnnyd: Mw Gowlw-
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ynd £, np DU Yninwydwlb nbdwbph wybiwgdwlp gnigplpwg, pnpwjtwd dnnbntd wnbnbuwlwb ow-
nhiw] wd wwywhnybint hwdwp wihpwdtwnipnil £ wpwewbnid wybjwglbint tnGwnbunipjwb hpwyw
hwundwoéncd U4 qpunywéncpjwl dwlywpnwyp:

LbpYwywgdwé dGppniénipynilp gnuyg £ wvwihu, np pGoawpydwé hhbgbipnpn tnwppbpwynd UL dho-
pwghwjh, utignGwjhG dhgpwbwnbbph nut wpnGpypned d2unwwb phwynipynth nilbbgnn dGp hwypGowyhg-
Gtph Ynnihg ninwpyywé npwiowlwb dhongltph dhwdwlwlwyjw wagnbgnipynilp dnnbipnid GEpwnywdé
dwypngnigwbhpbbph™ uywndwh, dU-h, U4-h L inlGnGuwlwb wsh hGswbu wagnidwihb hGunwadtph, wjd-
whiu k| bnuzLLJnLudoume Yuwyncl npnepjwb wpdtipGbph wnbdwGph Jpw (pwghuwjhb nmwpptpwyh hwitdww)
npwyw k:

7. PGnLw)Gwd dnnbLh (ntddwld hwdawnp oqunuwgnnpdéyjw s
nyjuibbpp

7.1. UwpnywihG Ywwhwwih qgGwhwwnniip

Ltpohh nlwnbuwywb wsh dnnbGGpnid U4 qGwhwwnidwb (wilnpbb vwpwéjwé gnigwbhobbiphg
utyp pGwysnipjwb Yppnipjwl dwlwpnwlyb kb (nb'u Azariadis, C. and Drazen, A (1990)): Uju gnigwlhyn,
wjbntwibbw)jbhd, wpnwhwjwnnid £ UY-nud GepnpnudGiph dhwyb oh dwup L sh GGpwencd aG6Y wyp Juplnp
pwnwnphs, hOGswhuhlG dwulwghwnwywb ghnbhpl E: U4 qGwhwwndwb o6y wy gnigwlhy £ Yppwlywh
nwpnpbp hwunwwnniepyniGGGpnid hwdwhuntdbGbph nbEdwp (inb'u Barro (1991) and Mankiw, N. G, Romer, D.
and Weil, D.N. (1992)): U4 qlGwhwwndwl hwdiwp ogunwagnnpénid GG tnwpptip dbpnnltp, dwulwynpuwbu
wbplnhwwn gnigwywagpdwb (haytGunwphqwghwjh) dGpnnp, npp hpdayned £ pGwysnipjwlb dwpnwhwdwnh
nywbGtpp ypw (nb'u C. B. Mulligan and Xavier Sala-i-Martin (1995)):

Untthqulbp L Uwpw-h-Uwpwunhbp (1995) wnwywnpyned G0 UL swthdwG Gpyne wypGunpwbpwihlG dnnb-
gnudbtp, npnGghg wnwohGp hhabGynid £ wpfuwwnnidh GUwdnunGbph wndywGGph dpw, huy Gpypnpnp
Yppywd wfuwwnnidh ypw, nph dhongny Jwrenigynid GG npnpwyh pdwjhb hGnbpultip: Qw hGupwynpne-
pjnth £ wwihu hGswbu dwiwlwlwihG wpptph, wjlwbu £ wwpptp GpypGGph dhole hwdbdwwnwywh
JGprnionepncGbtp Yuwmwnbne: Npny GpypGGpnud U4 qGwhwndwb hwiwp npwbu gnigwbh) £ plnniGyned
LU Gwwndwdp Yppnipjwl Jpw Yuwnwpwsd hpwlwb Swfuutinh hwpwptpnipnilp, hGswbu Gub 15
nwnpblywbhg pwpép twnphp nlGtgnn pGwysnipjw obe nupnglbpnid L hwdwuwpwbGepnd undnpnnbtph
nGuwywpwnp uZhnn:25

U4 qlwhwwiwl hwitdwwnwpwp wybih pnniiwé b nmwpwéywéd dnuinbkgnid b wpfuwnwlpwyhl
wnwphp niObgnnGtph Yppnipjwl GhohlG wwphGGph hw2dwpyp, npp dtp Ynndhg pGnniayb) £ npuytiu UY
qUwhwwndwb gnigwlhy: Iwdwfuwphwihlb pwOyh dwulwqgbnlbpp Lu wrwowpynid G0 U4 qGuwhwndwb
hwiwn oqinwgnnéti| wyn gnigwlhyp (nt'u Nehru, Swanson and Dubey, (1995)):

SOunbunipjwh 0t qpunywébtph Yppnipjwb dhohl tnwphbbpp hwqwnpydby GG hbGnlyw) Yepw.

8/( 4
Z ZEa,t 'Eea,e,t ’ Nea,e,t
a=1l e=1

H, =

8 (9.1)
2 Eq,
a=1

2 D. lakova-0i (2007) gnijg t unfly, np Gypnupwlyuwd funynp bplplphg Ulgpw dhemulnbbnp GEphnupp pupbiuuwun wqnbgnipinil
nLatancd Utgihuyh inlunbunipywl dnw' dholwdwdlim huwngwonid hwlqbiglting plnhwlnin L 06l p0sh hwpyny vwwndwl woh:
T wuydwlwynpywo b Gpwlng, np dwdwluwlh plpwgpnid dhenuwlnmbbpn nwelnid 66 wybh wpnwnpnnwlwl b wpwquglnid GG
Gapnpnedlbph waop: Pwgh npwlhg, dholwdwdlbn hwndwdnid punpbywyynid b yownpuyhl hupdblypnp:

2 Uwpnluyhl quipquigiwli nhGuwiplws niunidGuuppbing Guuwnwlng uwppbn EplplGnp hwdwp hupdwplynid b dwpnlugpl
Gbnnidh quipqugdwl hwdwphyp, npp Gapwend b lywlph vwwudbipp inbnnnipynilp, Ypprpywl dwlwpnwln (hwpdwnpldned £
swihwhwu pluwlsmppul gpuwepwnnipiwl dwlhwnpnwlhh 2/3 pend), Yppwlwl wewohl, Gnhpnpn ne Gppnpn dwlhwpnwlGbn plnnG-
Ywolbbinh wnbuwlhwnwn Yphnp L Y6Guwdwlhwnpnwlp: Cun wn hwpdwnlGbnh Iuywunwlnd ippwlhwl dwlhwnpnwlh hwdwphypn 2000
pywlwih 0.879-hg 2005 pywlywlhl hwuby t 0.908-h, huly dwpnluypl quinqugdwl hwdwphyn ™ 0.734-hg 0.786-h (inku Uwpnnluypl
quinquigiwl qlilnyg, 2006p.):
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npwnkin Ea,t -0 nwyjw nwwpphpwhG a pudph (puin 33 wqgquihl yphdwlwgpwlywb dwnwjnipjwb (U40)
nwibbpp 25-64 nwpblwl qpunywoélbnp nwuwlywnpqywé Lo 8 fuiptipnh) gpuwnywébbph pquwpwlwyh £
t dwiwGwywhwndwénd, £, ., -0 mfjwy mwphpwihG @ fudph gpunywéGbph pwpwlwyh tninynuwhG
wjlb dwul E, npG ncGph Yppwywb e dwywpnwy (hhdGwywb plnhwbnp® 8 wnwnh, dhelGwlywnpg pGnhwbnip
10 wnwph, dholwlywnpg dwulbwghnwlwb 2.5-hg dhOslk 3 wwph L pwpdpwagnylb 5 wmwph) ¢ dwiwlw-
uwhwwndwénd L Ne,, ., -G Gipluywglnud £ ¢ dwiwlwwhwndwénd e Yppwlwl dwywpnwyh hw-
uwd @ fudph qpundweéGtiph Ynppnipywl wwphGtpp: Iwywunwbnd £, -h, E, ., -h b Neg ., -h dbipw-

pbpjwp nmywibbp weyw GG 2001-2006 pywlywGbbph hwdwn, npnlg dhongny glwhwunyb) £ UY-G (nbu
qéwuwwwnytin 4):

Qowwwinlyin 4. Apwnywdbbnl puwn Yppwlwl dwlwpnwlh (inGuwlwpwn Yphep (%) panhwincn
qpwnywdlbph Jkg)

48

a4 -
40 +
36
32
28
24
20
16 |
12 7(’/’*—/\/_)
8

T T T T
2001 2002 2003 2004 2005 2006

\ HIGH MMAS MIG MUT |

Qéwwwwnytip 4-nd GepJuywgqwé £ 2001-2006 pywlwbaEnhlG nbinGuncpynilnid qpunywd hhubw-
Ywh pGnhwGnip (MUT), dhoGwywpg pGnhwGnip (MIG), dhelGwlwng dwulwghnwlywb (MMAS) L pwnpdpw-
qgnrjG (HIGH) yppnipjnih niGtignnGtGph pywpwlwyh nhGwdhywb: Cun 33 U4O njwGGph’ inbGinGunepyne-
Gnud gpwnywéltph by 2006 pywlwlhG, 2001-h hwdbdww, dhelGwlwng plGnhwlnip L hhdGwywa
plnhwGnep Yppnipynel niltignn dwulwqbinGtph pywpwlwyl wybjwgt) £ hwiwwwunwufuwbwpwn 17.3
nnynuny L 26.7 wninynuny L Yuwqub] £ 462.1 hwq. dwpn L 187.8 hwq. dwpn wd nbGunbuncpynilnid plnhw-
Gnip qpwnywétinh 42.3 ninynup L 11.1 winynup: buy pwpépwgne)b L dhelGwywng dwulwghnmwywb npw-
Ywynpnid niGbignn dwulwqbnbbph pywpwlwyp GJuqb) b hwidwwwwnwufuwlwpwp 37.8 n 30.9 wnnyn-
uny L Ywaqub| 222.9 hwq. dwpn L 286.2 hwq. dwpn jwd nbGunbunipnilnid pGnhwGnep gpunywébtiph 20.4
nnynup L 26.2 innynup: Swppbip npwlwynpnid niGtignn dwubwqbinbbph GYwwndwdp ywhwbownyh Gowb
nhGwihywb hhdGwlwbnid wwypdwlwynpwé £ inlGunbuncpynilnud inbinh niGbgnn Ywrnigywépwjhb inbinw-
wpdbpny:

Swywuwnwbnd Yppwywb pninp fudptipnid gnpdwgnpynipjwl pwpdp dwywpnwyp phwlywbwpwn
wnwy t ptipnid U4 066 swihtph wpwnwhnup, nph dwuhb 66 yYuwynid 3wjwunwbnid junwnpywé yhdwlw-
ghwlwl hGunwagnunnipynilGbtipp: Cunn UwpnywihlG qupqugiwl wgquihlG gbynygnid GeEpJuywgywsd
qUwhwwnwywGabph 2002-2005pp. L 2005-2007pp. pnlGpwgpntd Ghgpwbunltph Yppwlwl dswhwpnwyh Yw-
nnigqwdépnid gptipb Ewywh thnthnfunepynibGbp s60 Yuwwnwngt) (nb'u Uppwywb ypwthnfuniiGbpp 3wjwu-
nwbnid (2007)): UhgpwlwnGGph by hwibdwwnwpwp 06é nbuwywpwn Yohr GG uqdnd dholGwlywpag
plnhwbnip (39.9-hg 43.3 winynu) L dholwlywnqg dwulbwaghwnwlwb Yppnipjnilb nibbgnnlbtpp (32.5-33.0
nnynu):

StinbiunpntGnid qpuwnywdlbinn puwn Yppwilpwl dwlwpnuwlp (2008 p. hwq. dwpn)

Pwpdpwantyl, hGnpnithwywh 267.8
Uhohl dwulwqhwnwywh 191.2
UhoGwlwnq |phd plnhwGnip 424.5
Ihdlwlwh pGnhwnip
(Gwuwdwulwaghunwywb ) 60.7
Swppwlywb pGnhwnip 14.7

(Unpynipp 337 U4O, Upfuwnnnidh hiiwqnunnipynt ()
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Unynmiuwily 4. W fuuninwlpuyhli dhgnwlinbGbnh Yppwdwlwpnuwiyp (%)

UnpnLpynLlp | 2002-2005pp. | 2005-2007pp.
PupdpugnuG e 195 I 199 (204
Uhglwlwng dwubwopnwlywG 325 4 33.0(26.2°
Uhglulwng pinhwlniy 399 I 433 (423
3IhiGwlwa pGnhwdnep 7.7 ! 3.8 (8.6)*

* Quiljwqdnid Gpluywgywo b inlinbunipynilnid qpunyuwdobbnh Ynpwlwl dwlhwnpnwln pun 2006p. wnyjwy Gbnh:

Cunn wrnynuwy 4-p nfuwibbph GGpphG wnbwnbunipntind qpwnyuwébbph L wfuwnwbpwjhG
uhgpwlwnltiph Yppwiwlwpnwybtpp gptipt hwapGyOnud GG: PGs Jbpwpbpnud £ dhplwlywpg dwulwagh-
nwywh Yppnipjnil nilGbgnnGbphl, wwyw pun wyn fudph dhgpwGwnbbph” Yppwdwwpnuwyp (33 wnynu)
gtipwquwbgntd £ GapphG nGunGuncpyniinud gpunywébbnh Yppwiwlwpnwyp (26.2 tninynu): Mw gnyg £ nw-
thu, np U4 dhgpwghwjh htinlwbpny GGpphG nGunbunipjnilnid intinh £ nlGGGnud Gl U4 unnigywéph
npnawlh thnthnfunepniG:2%

Qowuwywinlybn 5. UG nhGwdhlywl (ppnipywl dhohl tnwnhlbpn) 2001-2006 pp.

urEUPas

12.1

11.9 4

11.8 4

11.7 4

11.6 4

11.5 1

11.4 4

11.3 4

11.2

2001p. 2002p. 2003p. 2004p. 2005p. 2006p.

Cuwn qéwwwinytipn 5-h° 2001-2004 pywlywbGtphG UY-0 hhoGwywbnwd nuGbghp £ GJuqiwl dhunntd,
npp wwjlwlwdnpdtby £ wnbGunbunipnibnd wfuwnnidh Gyuwndwdp hGswbu plnhwlnip wwhwbownyh
ypswuwndwdp, wjlwtu £ U4 dhgpwghwny: 2004 pqwlywlhg hGunn npwljw] wpfuwwnnidh GUwndwdp
wwhwbownyp Yuwynibwgb) £, nphg hGwnn npubinpbp £ wsh npnawyh dhnncd: Mw Gowbwynid £, np wfuw-
nnidh GYuwwndwdp ywhwbowpyh plnhwlnp Yuwenigywédpnid wybjwgb) t wybih pwpép Yppwlwlb dw-
Ywpnwy ncGbgnnbtph wbGuwlywpwp Yzhep, npp hwGqbgnb) £ Gwb wluwwnwdwpétiph wsh (nbu qéw-
wuwnltip 5): %

SOwunbunipjntlnd qpunyuébbph Yppwlywl dwywpnuyh b wfuwnwydwnpébph  thnfujuwyywént-
pJnLG0 nruntdOwuppbipne hwdwp gpunywébhipp nwuwywnqybp GG pun hbnlyw] fudpbph™ dwubwqhwnw-
Ywl, wnbubhywlywb L Jupswlwrwywnpswlwb (wrwohG funidp), wnwjnnbtp (Gpypnpn funcdp), welnninp
L uywuwnynid (Gppnpn funcdp), npwluwynpqwé pwldnplbp (snppnpn funidp), pwlGynpltp (hhGgtipnpn

% Stu U Uplwwyw(, P. Iwlshnyw (2005). Upfuwnnwlpuypl Lihgpuwghwl Iuywumnwihg 2002-2005 pp. SGuypl inlnbunipinGGEpp
unghninghwlwl hwnpgnid: 6pluwl, Unwownbid unghnnghwlwl inbfuling nghwlbpn:

27 Uwuliwgpinwlwl Yppnepyncln GEpwencd E hnlywy Yppwlwl dwhwpnwlhbbnn® Gwfubwlwl dwulwepunwlwl (wphbunwenpdw-
Lwl) Gnpnipyncl, dhopl dwulwopunwlhwl Yppnipynil, pwndnwanyl Yppnipinil L hunpnihwlwl ppnpni: Iwywunwlned GGp-
yuynidu gnpdnid b 28 wphbunwgnndwlwl niuntdGupwl’ pnepy 20 dwulwgpunnipgywdp, 83 whunwlwl pnylo” snipy 120 dwuliwgh-
wnipjwdp, 25 ng whunwlwl pnGo” pning 15 dwuliwgfunnipjwdp:

2 Pun  «Juywunwih wgouyphl dngniGuwlmpiwl qllnygy-p («ShinbunipniG L wpdbplbny htumugmnuwlwl GEGupnl, bpluul,
2007p.) Ynpnipyniln Juywuinwlned fuwnpnn b nwebuwy ns dhuyl dngniGwynipnilp pundnwglnng plnhwlnen gnpdnd, wyle tnwpwdw-
onowluyhl npnpwynpdwl hpdp: Cun U. Tnpuinbinh dpgneGuiynipynilp npnpdned b uyl wpunwnpnpwlwlinggjwdp, npny wqap, uwnw-
Swipnowln Jwd pjwuwnbpn oquiwagnnponid GG hntilg UG-G L plwlwl wwpwnbbnn (inku Porter M. Competitive Strategy: Techniques
for Analyzing Industries and Competitors, The Free Press, New York, 1998). Luwn lpdwd qliinygh wpnyniGwpbpnipywl fupwlpsGbnh®
Ynpnipywl L Jbpwwuninpwundwl dwuny IwywuinwGh nhppbnp poyy 66, dwulwynpuwwbu Gywaned b ppwlwl hwdwlwnpgh npwlp,
phqlbu - ntuntgiwl npwll ntGh pwdwlwlhl guon dwlhwnnwly, pwgwluynid 60 inbnwlwl dwubwepunwgywd niunigdwl b ghuw-
hbwnwqnunwlwl SweuynipintGGGpp, pGhbpnipnlGGGph Ynndhg Jepwwwinpwundwl, plswbu Gul hbuwagnunnigpintGaGnh L dywlned-
Gbph Ypw Gunnwipdnn swfuubpn gwdn Ga:
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funcdp), gyninwinGuntiunipncl (Ybgbpnpn funcdp): UdGOwpwpdp wfuwnwdwpdp (120.2 hwqg. 33 npwd),
hGswbu Gpunud £ qdwwwuinybip 6-hg, wnwohb fudpnud £, npunbn pwpdpwane)t Yppnipintlh nGbgnnbtiph
nbuwlwpwp Y2hrp Ywainid £ pnpe 50.0 tninynu:

Qowwunnlyin 6. StinGunipynLlnLd qpunywdobbnh Ynpwlwl dwlwpnuwln b wfuwnwdwndbnn

160,000 .8
140,000 -.7
120,000 .6
100,000 L.5
80,000 - .4
60,000 - .3
40,000 -| .2
20,000 - .1
0 ; ; ; ; .0
1 2 3 4 5 6

—o— WAGE
—x— MIG

HIGH
MUT

MMAS

(Quwifu wrwlgp ™ wfuwnwywndbph dwhwpnwlp, we wrwlgp ' wnhnbuntpynilnid qpunywolbnh vy Ynpwlwl nnwuppbn dw-
Gupnuwlabph nbuwlwpwn Yoprlban):

Uzhuwnwywpdbph woklwgwép dwlwpnwyp (19 hwg. 33 npwd ) dbwydnpydby £ hhGgbpnpn fudpniy,
npinkn pwpdpwanilG Yppnipjntlh nibbignnlbph wbuwlwpwnp Yzhep 4.2 ninynu E: b wnwppbpnig)nih
hhGgtpnpn fudph, npwywynpywé pwbynplbp fudpnid w2fuwnwywndbph dwlywpnwyp Gawlwlwhnptl
pwpép t, npp wwjdwGwynpgwé t Gpwlnd, np sGujwé wyu fudpned Yppwlwb dwywpnwyp gwdp b, uwyuw)h
gpwnywdébbnh nOb0 dwulGwghnwlwb wybih 066 hdwnnepyniGGtp, npnlGp dtnp G0 pGpdbp w2fuwwnwbph
plpwgpnid: Mw hwnwwbu pnipwgpwywb b 2hGwpwpnipjwb npnpunhG, npntin dwdwbwyh pbpwgpnid
wybjwgb t pwpdp npwywynpnid nlbtignn pwGynpltpp Gunmidwdp wwhwbowpyp: Ujunbin pGnhwlnep
ghinnud0 wyl E, np wybih pwpdp npwlwynpnid nibtignn dwulwqgbnbbpp L Jupswwrwdwnpswywb
wfuwwnnnbtpp L SwnwjnnGtpp, npnGp nlGGG Yppwywl wydbih pwpédp dwlwpnwly, unwinud GG wybih
pwndén wpfuwinwywuné: > *

Unynituwly 6. Qwuwnwgh wyfuwinwd dhohl )wpwpwlwl dwdbnl pun nlGunbuwlwl
qnnonLGbnipywl inGuwlbbnh (dwd)

UpwwnpnipjwG npnpunp . 2001p. | 2002 p. | 2003 p. | 2004 p. | 2005 p. | 2006 p.
Upwlnn wpnynGwpbpnepyntG i 410! 447 454 508! 528! 473
ChGwpwpnepm @ § 502 538 599! 50.8: 620 564
Urzhann561 ______ é_éfé_z _____ 57.7. 548 711, 501
uUppnpymG 1281 302 300 320! 47.8: 482
‘Upnnowwwhnipntl b unghwiwhwG | e F e e e e
SwnwjnipyntGGtph dwwnnignLd | 38.3 38.6 37.4 42.9 39.9 50.1
‘Unoniwy, unghwiwlwl L wGhwwnwyws | | o o o o o
SwnwjnipjntGGtinh dwwnnignid 5 33.7 | 39.1 | 423 | 38.6 | 30.5 | 40.6

COnhwlnp wndwdp, 2001-2006 pp. w2fuwwnnidh GUwwndwdp gwép wwhwbownyp npnwyhnnbl
thnfuhwwnnegytip £ nlGunBunipjwl wnwpptp npnpnGtpnud qpunywébbph w2fuwwnmwdwitph wybiwgdiw
hwpyhG: Cun wryniuwy 5-h nwGbph’ hwnjwwbu wybiwgt) GG Yppnepynil, wennewwwhnepinil, un-
ghwiwywb SwnwjnipjntGGEph dwwnnignid ninpnltipnid dwhuujwdé Ghohl wpwpwlwl dwikpp hwdiw-
wwwnwufuwbwpwp 71.5 ninynuny L 30.8 wnnynuny, hGsp Gwwuwnb) £ UL Yninwyowb wdbiugdwbp:

¥ 33 wytuunnnidh pncuyh Jepwptpuy JbpnidmpiniGabpp (inku «33 wpfuunnidp rncuyp JbpnidmpiniGy, 33 GbGunpnGuliws
pwlly, 2009p.) hwiwduyl Ynppwlwl dwlhwnnwlp Gunquidnpdwd wyplumpuwlplbnh dhwynn wop dGowglnid b wyfuwinbynt hwyw-
Gulwlnipinilp 3,34 tnnlynuuyhl Ybinny':

2 Ynpruppul pugnighs Ukl wph wybpugnidp 5 nnlnupg Shisk 15 mnlnu wybpwglnd E Elwinunp (inku Card, G (1999)):
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8.0nLwjGdwd dnnbGnLtd Yppwrynn ywpwabwnpbph
qGwhwuwunnLdp

UhqpwOwGbph Ynnohg ninupywé npuwiowlywb dhonglbbiph éwywGtph L nGwjihG nGunbunignil-
Comh 1_77

Gtiph Unndhg uwwndwG hhdwG Ypw unwgyws — S 0.25 gowhwwnwlwap hwiwp-
h

dbip t 77 =0.80 wpdtiphG: Uhqpwawh L hp pGunwGhph winwidGkph 7/-h yGpwptpjwp npnanid YujwglOb-

C 1-y
[ntg hGwn, puwn =
Ch °

=0.01389 wpwnwhwjnnipjwl, unwgynid £t 7 =0.90 wndbpp:

Epp uywniwh oquwlywpnipjwl $nilGyghwynid Y -0 wybjwbnud £, nw GowGwynid t, np dhqpwbwnp Guw-
fuwwwwynipyntlp wmwihu b hp pGunwbhph uywriwl wybiwgdwlp b uywrdwb Guwwnwyny wydbih 66
npwdwlwhb dhongltip £ ninwpynud: Unnbih (nuénudhg unwgywé wpnynilplbipp gneyg GG twwihu, np 77 -0
L dhgpwbwh nt hp pGunwbGhph wlnwibbph uywrdwb 7 Gwfuwwwwnynipjwl gnpédwlygh thnthnfunipyncG-
GGpp s60 wgnnud dwypngnigwbhG6ph wsh wmGdwtph dpw, wyp wgnnd GG ShwyG dwypngnigwbhGbph
dwlywpnwyltph ypw:

Upwntipyphg unwgywé npuwiwlwb thnfuwbgnudGtiph wdw)Gbph qGwhwwiwb YyGpwpbpywp hpwyw-
OGwgywé hwpgiwl wpnynilGpltipp gnyg GG wwihu, np dshgpwlnGbph ninuplwé npwiwlywb vhonglbph
hwyyphlG nlwihlG nlunbunipntbGbbph Yynndhg uywrdwl OGywwnwynd Ywunwpynn dwhuubipp™ GGpwrjw)
pGpwghly uywniw, YeGgunuwihb wnbfuGhlwih dGrpptpdwb L wyp wiuutpp Yuginwd GG pGnhwlnip wfu-
ubiph 2ntpe 88.3 nnynup (nb'u wnynLuwy 6):31

Unyntuwily 6. UpgpuwiiinlGlinh nunuiplwo npwdwlwl dhonglbinh hwpdhl inGuypl inlGumbunipiniGGGphH
Ynnihg wuimwnywo Swfuubph wentgdwdpn (%)

Owluudwh npnnLpynilp 2005p. 2006p.

LGpwghl uwwndwG Swhuubin i 76.1 i 72.8
| UhgGwlwng L wy Ynpnipywl dnw Ywenwndnn Swhuskn o 61 L 87
| UGpwnd gnuph L hnnp dbnpptpnes 12 o 10
| QtnfwpluinhpwlwG gnpémbnipm 20 i 12
WGwnnnpgnGGtn o 11 o 08
| UbGgunuwyhG wbluGhyuwgh dbrpppnes o 34 o 26
g owhutp T 101 129

Swwnwbwlwb £, np 2006 pdwlwbhb, 2005 pdwlwbh hwitdwwn, wybiwgt) G0 dsholwlwpg L wyg
Uppnipjwl Yypw Ywwwpynn Swfpuubipn® 6.1 wnynuhg hwulbiny 8.7 winynuh: UhgpwlwnGtph Ynndhg
ninupyqwé npudwywb dhongltphg hwibdwwnwpwp thnpp dwub b hwnywgynid fulGwynnnipjniGGepha L
dtnOwplwunhpwywb gnpéncltnipjwlp, npnGp Ywqdnwd GG pnipg 2-hg dhbsl 3.1 tninynu:

CU a-h hwiwp hhdp £ plnniGyt) «ppwlwb 3LU sGnpdwéph qGwhwwnniip 33 nbunbunipjwl hw-
dwpy (nbu M. UGwgwlwjwa, U. Uypnsjwh (2007)) hbinwgnunipynilnd qGwhwindwé 0.33 wpdtpp: E
nbuthywywb dwywpnwyh gnpéwlygh wnpdbpp uwnwgyb] t GapphG wnbwnbunipjwl L dhgpwlwh wp-
nwnpwywb $nbyghwbbph Shwynpdwb wpnynibpned: Uhpdwidwbwlwihb thnfuwphOdwl wpwédqulywbne-
pjwl hwdwp hhdp £ plnnilGyb) «Uwwndwb dhodwdwbwlwihG thnfuwphGEhnipjwl wnwdquywbnipjw
gnpéwygh qGwhwwinudp 33 hwdwp» (nGu 4. Mnnnuywa, U. UYypwngwb (2008 p.)) wpfuwinwlpnid hwp-
qupyws =3 wndtipp: LiwGwwnhw dnntGEpnLd unynpwpwn pGnlGynid £, np dwdwbwyh GwiupGupne-
pjwl nbiwp' p=0025:

4, Gupuybuywd, U, tunfpiwd, U, Pupubnuuwd, U, Ubpuwlul (2008). 2006 pyulwlhG inluyhl inGnbunwpniGG6ph Ynndpg wmn-
tphynhg unwglws npwdwlhwl hnfuwlbgndlbnh ppwlwl SwiuwyGbph Qlwhwindwl Jbpwpbmw; ppwlhwlwgywds hwpgdwl wn-
nyntGplbpp. 33 LG6Gunpnlwlwl pwllh Pwlpbn, 1-p0 Grwduwly:
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Unyniuwly 7. OU 1ni 60wl hwdwpn plinpywd upupwotiinplnn hhlGebpnpn inwppbnwlh hwdwn

a =035 F =195 § 7 =0.90
""""""""""""" o=3 T T gZlozar T Soooas
Cheoas U hoamsaioos

p=002 r=1.10 d =0.048
""""""""""" A4=045 | y=003 |  i=025
""""""""""" p=0045 | gp=095 -

CU-nud U4 dhgpwghwih ¥ wbdwp hwadwnydt) b dhgpwbnbbph thwunwgh pyupwbwyh hhdwb
Upw: Wuwntin hGupwynp £, np shgpubwnGtph 4, UY-G wytith pwpap |hGh, pwG GipphG wnGnbuncgnilnud

m

gpwnywdébtinh UU-G, wyuhlpl A >1 npp pGwluwbwpwn wytjwgGned E U4 wpinwhnuph wdwip:

Swjwuwnwbnd ytpohl wmwphGbpht npubinpynn pwnpép nbnbuwywb wadh hhdGwywb ninnnip)nil-
Gtphg utyp GnGL b 2hGupwpnipnilp, npuntn qpundwé £ npwljw pwlGynpwywl wpfuwwnnidh dh dwup:
3Gwnbwpwpn, nOnGuwywhb wdh hwdwp Ywpbnp £ ng dhwjb Yppwlwb hwdwlwnpgned, wyp Gwb wpnwnpw-
Jwb gnpéplpwgnid U4 Ynitnwynidp, hGsp nbnh £ niGEGnid wpfuwnwbph pGpwgpnid hinnepyntGGtph L
npwlwynpiwl wsh (unynpbip™ wfuwwnbny) b wfuwwnwbph wpnynibwybnnepjwlb pwpépwgdwl dhongnu:
Cuwn Entpjwl, Iwjwunwbned yapoht tnwphGGphb inGunGuwlwb wdp ntnh £ nlbbgtp ny shwyl wfuwnnudh
pwlwyh wybjwgiwl, wy Gwl wfuwwnnidh npuywynpdwl L npw wpnynibwybnnepywl pwpdpwgiwd,
hGswbu Gwb dwiuujwéd wfuwnwdwiwlwyh wsh hwyyhb: 6106iny npwbhg” CU wprynibwybinnipjwb
B qnpéwyhgp pGnipwgpnid £ ng dhwylG Yppnipjwl pGpwgpntd dbnp pipdwdé ghntighpltph Ynuinwyowd,
wyl Owl wpunwnpnipjwl ninpund wfuwwnnnGbph étnp pGipwé Gnp hdwnnep)niGGtpp L YupnnnepyniGGtipp:
Swiwdw)b PGO-Minpwinh (Ben-Porath, Yoram (1967)) dnnbih, w0 hwuwpwynipjniGnid, npintin Yppnipjwb
utip Ghpnpnuibbpp pwpdp G0, uywuynid £, np wpuwwnwlph plpwgpntd wfuwwmnnltiph Ywpnnnipynil-
Gtph L hdwnnepyniGGlph pwpdpwgdwl Yypw Lu 0bd Gapnpnudbbp Yhpwlwlwgytib: Qwuwnnpbl nw hwpyh
swnOGp hwbgbglnid £ nGunBuncp)nilnud U4 dwywpnwyh plipwqlwhwwniwb: IGnbwpwn wpryniOwyb-
wnipjwl B qnpéwlhgp tipynt punwnphsGbiph™ B=v,+¢, wkupny GipYuwywglbip wytih wipnnowlywa k
wpunwhwynnd nbnbuwlwb wdh L gnwu dwypnnbnbuwlwb gnigwbhbbph Jpw U4 wsdh wanbigne-
pjntlp: Uwulwynpwwbtiu gnpéwgpynipyntlp pwgwuwpwp £ wgnnid fp-h ypw, pwlh np wlhwwnbbpp
anpyynud G0 wfuwwnwbph dhongny hptiGg YupnnnipjntGGEpp L hdnnepyntGGGpp quipquigltine hGwpwyn-
nnipjnilihg: G106 npwlhg B gnpéwlgh tipynt pwnuwnphsbtinhg v, -h wndtipp ponniGyty £ hwdwuwp
0.085 —h, huy cfp -h wpdtipp wwyplwbwynpwé £ hpwlywb hwndwénid Gepnpnudbiph dwywind: Uppnt-

pjwl dhongny UY wpryntGuybunnipjwlb pwpépwgnidp wybjwgbnid £ wpfuwwnnidh  wpunwnpnnuyw-
Gnipynclp: Nppwl pwpép £ Yppnipjwlb hwindwoéntd wprynibwybinnigynilp, wylpwl pwpép £ UY
uwhdwlwjhG wpnynilpp, hGnbwpwnp pwpdp Yh060 Gwl wwywqw wpuwnmwywpdbpp: Yw Gwbwyndd L,
np Gpp Yppnepynth dbinp phiptipnt fupwbGtpp 066 GG, pwpdp Y hGh Gub nGunbuwlywb wdn:

Wuwhuny, UY-nid GepnpnudGeph B wpnyniGwdbnnipywl pwpdpwgnidp Yupnn £ nbnh nllGbGug

hGswbu vV, -h, wjlwbu Cfp -h hwpyhl: v -h wybpwgniip ywjdwlwynpdwsé t Yppnipjwl hwdwlwpgned
wpmyntbwybunnepjwl pwpdpwgdwdp, huy fp -h wybjwgiwb hwdiwp fupwl Ywpnn £ hwlnhuwlOw] w)G-

whuh pwnwpwlwOnipjwl hpwlwbwgnidp, npp Yawwuwnh Gnp hGunwgnunwlywb Guwiuwgdstph dwydwn,
GnpwpwpnigjnitGbGbph L npwbgnud Gnp GepnpnudGlph hnl,uuLuUngliuJ[]n:32 Nw Gh Ynndhg wpwnwnpnipjw
ninpunincd wlhpwdtinnep)nild Yuinbnéh pwpépwglbiint gpwnduwébtph dwulwghwmwlwb hdinnipyncGGbpp
L npwywynpdwl dwlwpnwyp, gnwu Ynndhg Yuybiwglbh hwiwwwwnwufuwb Yppnipynih L dwulwghwnw-
Ywb npwywynpnid nibGbgnn dwulwqbnbbph GYwwndwdp wwhwbywpyp:

2 Uy wpnyntGulbuinnpwl gGuwhunndwl vkn Gnndhg wewownlpng dmnbgnidn  hwdwwunwufuwnid F OECD (2001, 18) Lnndhg
unnfws UG vwhdwldwlp, puwn npp UG-G uwhdwlynid b npwbu dwpnne 069 wpduinwguwd gfuntfiplGbnn, npwlwdnpnedn b wipfuw-
wnwlph plpwgpnid dGnp pbngwd LupnnnupintGabnp:
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UhgpwlwnGtph L wpnbpypnid pGwydnn dbp hwyptGwyhgbtph ynnihg nunwpywé npwdwlwh dp-
onglbtiph (kmf ) wybwgiwbp gnigplpwg wybjwanid £ d -h wpdtipp: UhwdwdwGwy hwadh £ weGyb) w)a,

np 2010 pywlwGhG npwiwlwh tnfuwGgnudGlph swywip Ywsh nipe 20 winynuny: Qwuwnnpkb d -G
wjuwntin GEpyuwywglnud £ nunnuiyh Yuuwhwwy GEpnpnudGbiph dwywpnwyp pGnipwgpnn thnthnfuwywa, nph
wdp dY Yninwlydwb wybiwgdwb dhongnd hwlqbglnud £ U4 Yniinwlydwb L npw wpnyniGwybinnipjw
wybwgiwb dhongny Gwblb wnbunbuwlywlb wdh wnbdwbph wybwgiwb: Wuwnbn Jwwhwnwih GGphnuph
wyblwgiwh wpynilpnid U4 wpryniGwybnnegjwt thnthnfunepnilp qGwhwwndnd £ B=Bg+d -4
qéwyhG  $niGyghwyh dhongny: bpp A =125, d=0.048 L By=0.185, wwyw wn ntwpntd
B =0.245:

Swpy £ G261, np 3Iwywunwbnd U4 wprynibwybunnepjwl ypw pwgwuwywb waqnbgnipynib £ niGb-
Gnud gnpdwpwpnipjwl ng pwpbOwywun dhowdwynpp, hGswtu Gwb gnpdwapynipjwl pwnpdp dwywpnwyn,
nph dtip 466 pwdhh £ Ywginid Yppnepynil nGbgnnGBph inGuwwpwp uZhnn:33

Unyniuwly 8. 8npdwqmnliGbnl puwn Gppwlwl dwlwnnwlh

a o
| 3 |
9 ' [ i g |
- | = | o i o ! S
c c ! c S ! c c S e
g g ER= 3 e 32 El
2 2 35 35 33 | 5
€ 2 £2 35S | 25 SE | £
7] X a | @2 53 S2 = 07
2000 i 100: 154, 16 265 68 _80: 14
2002 G 90: 181 181 294 454 82:  ° 20
2008 G . 0 124 1 306 453 . 82%  F 25
2004 L 00 173, 24 262 475, 58 ! 08
2005 i 100: 127 T 285 arz; 99 ! 06
2006%) | § 155 | § 26.5 | 46.4 | 8.7 | 15
100 (19.9%) ! 1.3 (33.0%) ! (43.3%) (3.1 %) (0.4%)

* Quijwqdtinnid Ghpluywgdwdo F wyfuwnwlpuyhl dhgnwlnbbnh Ynpwdwlwnnwln:

Cuwn GEpYuwywgwé wryniuwyh nyyuilbph’ gnpdwgpynipnilp hwidbtdwwnwpwn wydbith pwpén &
Uhplwywpqg dwulwghunwlwb L dhpbwlwnqg pGnhwbnip Yppnepynib nibtgnnlbph fudptipnud: Canhwbnip
wnlwup, gnpdwgnpynipyntlp dhgpwghwih hhdlwlwb wwwndwrbbphg 06LUO £ L pwgwuwpwp £ winpw-
nwrbnid U4 Y4niinwlydw L{nuj:34’35 Epp wnlwnbunipynitlnid gwép E Gnp wpfuwnwinbntiph uintinéiwb nbdwp
L U4 Oywwndwdp wwhwbywpyp, nw wnwe £ pbpnud wpnmwnpnnuywbnipjwb b inbGnbuwlwb wdh nbd-
wbph wayncy:

Ujuwhuny, dnnbh hhdwG ypw Ywwnwpywsé ybpnidnipinilp gnyg bt wnwihu, np Gplupwdwdlybin
nbwnbuwlywl wsh wywhnydwb b qupgugiwb hwdwp Gowlwlwih nGp ntbh UG-6: Ujn wenwdng upbnp
fuGnhp £ Yyppwlwb hwiwlwnpgh, phqbtiu L dwubwqghunwgywd ntunigiwl npwyh pwpbiwynedp, ghinwhb-
nwagnunuwywb dwnwjinipjntGbbiph plniwjlnudp, pGytpnepjntGbbph Ynnihg hGwmwgnunpyniGGtph, qup-
qwgiwl L yGpwwwwnpwuwndwl ypw Yuwwnwpynn dwfuubph wybiwgnedp, pwpép nbfuGninghwlbph qény

B 1. Uwmpmp U Q. Bupdbupp Gnndhg wowownldng GEndhG nlnbuwlwl wdh dnntynid wpfuunnidh wiluwnmwn sncuyp wuydw(-
Gbpnid gnpdwanpymipyniln Gywaqbglnid b UY Gnunwldwl wpnntGuyGunnigpynclp: Cuwn dnnbgh Gppunwuauwnnnegpjwl gnpdwaqnlne-
pncan Gpwlwluyh pwguwuwlwl wonbignipynil b niGGlntd Gnhwnwdwdybn inbnbuwlhwl woh Jnw: Guwhwnnidn uwnwnpdby E 15
OECD bpynlnh ngjuy Gaph hhdwl ypw, npp plngnynid £ 1965-1995 pp. (inkiu Luciano Mauro, Gaetano Carmeci. Long Run Growth
and Investment in Education. Does Youth Unemployment matter?. Department of Economic and Statistics (Di.S.E.S), University of
Trieste WP 69.9/2000):

* dbpppl 15 twpnid 33-pg OEGGE E inluyhl inlnbumnpniGO6pp whnwdGbpp 21,6 nnhnup (inku «33 wpfmunnidh  rniuyp Jbp-
(e onipynily, 37 YelunpnGwlhwl pwlly, 2009 p.):

° Pun 33 YR Ynndhg uwnwpgwd hbinwgnnnipyul (inku 4. Gwpwwbuywd, U. Jwyppwd, U, Pupubnuws, U. Ubpuwlul (2008))
wpfuwnwlpuyhl dhgnwghuwyh  wwnowr G0 wpfuwnwlph puguwluynipintln”™ 65 wninhnu, quwdn wpfuwnwywndp™ 21.7 wnnlnu L
dwulwgpunwlwl wfuwnwlph pwgwluwynipniln” 8.3 wnnynu:
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whtwnwywb qlnuibbph pwnwpwlwbnipjwl hpwlwbwgnidp, (hgbhquynpiwl Ywd Gowlwlyiwl dwlw-
wwphny Gnp wnbhuGninghwGtph dGrpptpdwl plnjwjGnidp: PGndwghnl pwnwpwlywbnipjniln, Gnp wnbfu-
GninghwGbph GGpnpnidp, pwpdp wnbfubninghwlbph wbwnwywb qOnuiGbph pwnwpwlwlnipjwb Yhpw-
nniip, hGuinhwnnighnGw] YwpnnnepjniGbtph plnpwjGnudp, jurwdwpdwb npwyjwp nupngbtph L qghinw-
Jwl L hGunwgnunwywb hwunwnnipntGGbph qupqugnidp hGwpwynpnepynih YpbébinkG wwywhnybipnt
Gpywpwdwdybnm Yuynth inbnbuwywb wa:

9. GagnwlwgnLpjnLaGn

Itwnwagnuninigjntlnud Gpyne hwndwdwbh (wpunwnpnipjwl hwwndwdé L Yppnipjwl hwindwd) Nquw-
Jw-Lniywup GEpshGa (EGnngkl) dnnbiih plnwyGdw dhongny nuncdbwuppygnid £t UY Yninwlydw@, UY
Uhgpwghwjh, dhgpwlwnbtph, hOswbu Gwl wpnbGpypned Sounwywb pGwynipynid nubGbgnn dGp hwypGOw-
Ynhgbtiph Ynnuhg hptilg pGunwbhph wlnwibtphl L hwpwquwnbbphl ninupyywé npwiwywb dhenglbph
wqnbgnip)nilp dwypngnigwlhG6ph wGgnudwjhG nhGwdhyuwjh L Gpwpwdwdytbnm uynil npnipjwl ypw:
G106 nY npwbhg CU dhgpwlunh Gnp wpnwnpuywb $ncGyghwyh, Gepphl inGunbunipniGnd uywennh L
Uhgpwlunh uywniwb ogunwywpnipjwl vGY Shwulwlwb $nGyghwyh Yuwrnigiwl, hGswbiu Gl dY-h L
UU-h Yninnwlyowl nhOwdhy hwywuwpniiGeph hhdwG Jpw uvwnwgyb] b Gpyupwdwiybn  Jugnih
hpwyhdwybtphb gnigwihwnnn dwypngnigwbhpbGbph wbgnidwjhbt nhGwdhlwb: CU dwypngnigwbhGtph
whgnidwjhl hGwnwagétpp L Gpluwpwdwiytin Yuynid hpwyhdwynd npwlg wsh nbdwbpp ywjdwlw-

k
ynpjwé GG 7 hwpwpbpnipjwip, hoswbu Gwl B,w,9,s,,0,0,0 wwpwiknptph wpdtplbpny:

Unntilh |nonwdhg uwnwgdbp GG Gnp o wprynGplbp, npnGp  Ghpyuwywglnud GG dwypngnigwGhyGhph
wbgnudwjhb nhGwdpywih L Gpuwpwdwdybn Yuntd wpdtpltph ypw U4 dhgpwghwih, dhgpwbwnGbph
yYnndhg hptbGg plGunwbhph winwabtpht L hwpwquunbtpht ninupyywé npwdwlywb dhonglbiph wgntignt-
pjwl qOwhwwnwlwGGEpp, hGswbtu Gwl GepphG uwywennh L dhgpwbnph uywrdwb thnfuywwywénipncln:

Unnbnug, Gpp U4 Gwwnidwdp Shghlwywb YuwwhwwG nbh hwdbdwnwpwn thnpp wpdtp, dU-0
dwiwlwyh pOpwgpnid wénid £, wjuhlpl  wnbnbGuwdwnpnn uncp)blynbbpp dqund GG wybijwglb|
dhahywywl Ywwhwwip, npb wagnned b inbGunbuwywb wdh L dnnbnud Gepwnwé gjncu dwypngnigwlbhny-
GGph (GGpph0 uwwrdwl, dY-h, UU-h, wpnwnpnipjwlp L UY Yninnwydwlp hwnyuwgynn dwdwlwyh,
fuGwynnnipynLGGEpp, dU  OYwwndwdp uywrdwbl, U Gwndwdp wpnwnpwé GGpphG wprynilph
hwpwpbpnipjntGGtiph) wbagnudwjhb nhGwdhlwyh ypw:

UGgnidwjhG nhGwdhywyntd U4 GUuwnmdwidp Y pwpép dwywpnwyp npuywlnpbb £ wgnnud Yppne-
pjwlp hwwnlywgynn dwiwlwyh ypw, hGinbwpwnp wnwe t pbpnid U4 Yninwydwb wdbjwgnd, nph wwpw-
gwjnid dY-nud Gepnpnudbbpp Lu ulyuned G0 wyGwlw: Yw Gowbwyned £, np Sphghyuywb L dwpnyuwjhb
JuwuwhwwGtph Yninnwlydwb nhGwdhywbbpp thnfuuwywé Ga, npp hwdwp hhdp b hwlnhuwbnid UY-G:
Gnbwpwp, U4-0 nuelnud £ nbnbuwlywb wdh hhdGwywb qnpénb: U4 wybiwgnidp nbunbuncpjnilnid
d2unwwbu wnwy £ pbpnud dGY wy) Yuyni npnepjw, npuintin CU-nud Geipwnrdwé dwynpngnigwlbhzGGph wsh
wmbiwtpp hOswbu wbgnudwihb hGwnwagénid, wjlwbu £ Gpywpwdwdybn Yuynih npnipjnilnid widbith
pwpdn wpdtipltip G0 nLGGOnLo:

Gpp dU-0 wwlywu t, npw hwpwpbpwlywl Gwinwptpnipjntip pwndép £, L wyn wwpwquynid
nbOwnbuncpynilnid weyw GG uGw)Gine npnawyh fupwGGtn, npp hwGgbglnid £ DU-nud Gepnpnudbeph wyb-
twgiwbp: UhwdwdwOwy, nw Ywpnn £ hpwywlbwgyt Gwb wpunwnpnipjwb hwindwénid ¥ wpfuwnwdw-
Owlwyh wybwgiwb Ywd uywriwb GJuqbgdwb dhongny: Lwlh np njw nbwpnid dhpdwiwbwlywjhG
thnfuwphGiwG wrwdaqulwbnipynibp thnpp t, Ywd Gpp @ -6 066 £, www wihwwnGbpp qbpwnwuntd GG
wfuwwnt) wybih ww, wjuhlplt # -G wdénd k, nph Wwwndwneny wlhwwnbbpp wybh phs dwdwlwy GG
Swhuuntd Yppnipjwb Ywd UL Yninwlydwb dpw: Uuhlpl' wbhwwnbbpp hpblg wfuwnwdwiwbwyp uyunid
GG Yppnipjwl hwwndwoéhg JGpwpwpfubp wwpwlplbiph wpunwnpnipjwl hwndwéd: Iwdwbiwb duny,

k
hwlwnwy wpryniGpltp Yunwgybh, Gpp 7 hwpwptpnipynclp ubudned £ hp Yuynid hwwuwnpwyhe

wpdtiphg pwpédp wpdtipny: Wuhlpld dwypngnigwbhpbtph nhGwihywlbpp wwypdwbwynpywé GG dhgh-
whwh £ uwhwwih L SwpnywihG 2 Guwhwnwih dhol inwé whhwpyblzpdwénipjwdp:
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Unnbih hhdwG Jypw Yuwwnwpdwsé hwpdwnybbpp gnyg GG vwihu, np U4 dhgpughwih 1 tinynu wsh
nbiwh wwpwaguwjnild, pwghuwihl wnmwppbpwyp hwdbiwem, vywenwip GJugnud £ 0.73, dU-G° 0.83,
inbGunbuwlwb wép’ 0.62 L wpwnwnpnepjwlp hwnlyuwgywdé wfuwnwdwdwlwyp® 4 ninynuwihl Ytwnny: U4y
dhgpwghwih 3 winynu wdh wnbdwh wwjdwbbbpnd ubgnbwjhl dhqpwlwbtph Ynndhg ninupyywéd
npwiwywb dhonglbph wagnbgnipjwl wprynilGpnid, pwghuwhl wnwppGpwyh hwdbdwn, nbGnGuwlwb
wdp jwgned £ 0.48 nnynuwjhG YGwnny, uywnndp® 0.56, HU-G° 0.68, ULU-G™ 0.36 L UL qpwunywénipjnilp
hpwywl hwindwénid™ 11 tinynuwjhb Ytwnny: U4 dhgpwghwjh 3 tninynu inbdwh wywjdwGbbpnid ubignGuwjhb
dhgpwlwnbtiph L wpnbpypned Gpunwub pbwynepynib nilGtignn dbp hwypbbwyhgltiph Ynndhg ninwpyywoé
npwiwlwb dhongltph dhwdwdwlwywiht wgnbgnipntlp dwypnhpwyhdwyh Jpw, pwghuwjhl wnwnp-
ptipwyh hwitdww, nwrlnud £ npwywb: LaYwé npwdwlwb dhengltiph L 2010 pywlwbh uygphb wnyw Dy
hwpwptpnipjwl 0.048 wpdtph nGwpnid nbGntuwlwh wdh nbdwb wybjwbnud £ 2.80 ninynuwjhl Yawnny:

Cun LU qlwhwuwnwlywbGtph U4 dhgpwghwih L dwdwbwyh pGpwgpnitd dhqpwlwnGGph Ynndhg
ninwpyjwd npwdwlwh dhonglbph wybjwgdwlp gnigplpwg, npwlg dhwdwiwlwljw wgntignipnitlp
nbunbuwlwb wdh hGswbu wagnidwihb nhGwdhywgh, wjlwbu £ Gpwpwdwdytn Yuyntd hpwyhdwyh Jpw
wumhwbwpwn nwrbnud £ npuyw: UhgpwGwnGtiph Ynnihg hptbg pGunwbhph wlnwibbphb bW hwpwquin-
Geph0 ninwpywé npuwidwywb shenglbnb wybjwglnud GO hGswbtu Gepphlb uwwrenidp, DU L UL Yninwy-
Uwl wnbdwbpp, wjlwbu £ nGnbGuwywhb wap:

U4 dhgpwghwjh gwén nGdwtph L inbGunbGunipnibned U4 066 ywwph wrlwjnipjul wywpwqujned
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