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dJhowlhwaennipiwl Junsnipint
UGniz hghpfuwlywa, Lh hp Gqtihyw(, Lhihp Uwpquywa, Undtl Gwqghljwb

d6wnwyhG hwpyblzhnt nu dhpwgquyhG GepnpnudwhG nhppp® nidiwg Bplph L wpnwphG wafuwphh
uphole hpwlhwlwgywé nbunbuwlwh pninp gnpdwnbneg)niGGtph yphawywgpwlwl wpunwgnniil bo: Gpk
Jswpwjhb hwpdtyzhnb wpinwgnnd b dwdwbwyh npnawyh dhwynph plpwgpntd” undnpwpwn 1 twnpnid
hpwlywlwgywé gnpdwnlnipntGltipp, www dhowqgquihb GEpnpnudwyhb nhppl wpunwgnned £ Gufuyhbnid
hpwywlwgywé pninp nbnbuwlywb gnpdwnbnip)niGGtiph wipnyniGpnid wpnwphlb wfuwphh GHwndwdp
duwynpywd tGpyph $hlwluwlwb wynpybpl nt ywpunwynpnipyntGGbpp dwdwbwyh npnpwyh wwhh
nnnipjwdp:

Swjwuwnwbh yowpwihb hwadtyzhep Yugddned £ 1993 pqwlwlhg, huly dhowqqujhb GGpnpnidwjhb
nhppp 1998 pdwlwbhg, Ugqwjhl Jhdwlwgpwywb dwrwjnipjwl Ynniohg: ddwpwihl hwyytyzrh L dhe-
wqquwjhb GepnpnedwihG nhpph yhdwywannep)nilp hwwpwapyned £ dhowqquhG swthwbh06phG hwdw-
wwwwufuwb b hwdwhnebs £ dhowgquyhb swihnpnzhsGbphG, pbl 2wpniGwlywywb pwpbiuddwb Ywphp
ncbh:

NtnLlu Gwiunpn nwpduw tGpypnpn YGuhlb uyhgqp wnwé hbowbuwmnbnbuwyub dqlwdwih hbGnlwi-
pny wnwowgwd shinntdbbpp ywhwywOybp 66 Gul 2009p. pGpwgpnid: Mbwp E Gp6], np Gwfuyht wU3U
Gpynbtphg Iwjwunwbp wiklwdbd nbGnbuwywb waynid nlbtgnnGtphg Ep: LU wayndp Yuqobig 14.2 %:
Swibdwwnnpjwl hwdwn G26Gp, np wayndp NLypwhGwyned Yugdbl £ 15.1 %, Lwnghwynid 18.0 %, Ypwu-
nwlbnwd 4.2 %, huy Unpptiswlnud gpulbgyb) £ 9.3 % wa:

COnhwOnp wndwdp, Gwfuyht WUIU GpypGaph, wyn pyncd Gwl 33 JdwpwjhG hwadtyrhb 2009p.
pGpwgpntd plnpny G0 Gink.

o Ywuwhwwih wpnwhnupny wywjdwbwynpdwéd™ Juplwihl $hOwlbuwlwb chpngltiph Gepgpwyncd UU3,
GU L wy| whwnnipyntGGbiphg, npp Guywuwnt| E wpunwphb wwpunwynpnepyntGGbph wybwgdwbn:

o UhowqqujhG onijuGtpnid hwlpwhnidpwjhb wwpwGpGtph b dGunwnbtph q0Gph woydwb wpryniGpnid
hwlpwhnipwjhlG wpnwnpwlp L ng pwOlwndbp dGnwnGtp wpunwhwlnn GpypGtph wpunwhwGiwb
owyw|Gbpph gqwih Gwgnid (N, Unppbiswd, Iwjwuwnw, Nypwhbw, Ubkipdpwpjwh Gpypatn):

o Mpwiwlwh thnfuwbgniiltiph dwywlGbph Ypdwinned: LOWGE Shwnwibbp npubnpdbp G0 hwwnywwbu
Swjwuwnwbnid, Unpnnduined,Ypnqunwbnid b dpwunwOnd” wwpdwbwynpywéd dhlwbuwinlbnbuw-
Ywa dqlhwdwih htnbwlpny MAntuwunwOh Ywpbnepyninid inGunbuwlywb waydwhb funpuwgdwdp:

e Upunwphlt wqnwuybtph L wpunwpdnyph Guundwdp wwhwlownpyh wdh hGnbwGpny wqquwjhb
wnpdnyplbiph  wpdbgpyned  (Neypwhlw, Nneuwuinwbh Ywbnepynil, Mwquwfuunwb, Iwjwuwnw,
Npnquunwb): Ugqwihl wnpdnyph Yunpnly wpdbgpynudbbpp ubpubine Guwwwyny wpdniyph 2nijw-
GGpnud hpwlwOwgytb| G0 066 pwlwynipjwdp hGwnbpythghwbn:

o GlUwdinunGbpp Guqiwdp wwyjdwlwynpywé Ghpphlt uywniwb Yypdwwndwb hbtnbwbpny Gepdncédwb
SwdwGbph waynwd, hGsq hp htpphb Owwuwnb) £ pGpwghy hwpdh wwywunipnh Ypdwndwbp (Utiné-
puwipjwh tpynatip):

o  DhGwluwynpdwl wnpnupbbph pwgwywynipjwip wwjiwlwynpwd ownwnbpynjw Ghpnpnudbbpp
wbyned:

) Tbnpluwlbbnh inbuwlbinbbnn hunnn 60 shwdnllGby 33 LGhuinpnGwlwl pwlhh wwpwinnbuwlwl nhnpnpnpdwln.

" Unupp wikl twpp hpwuwpwlpdnid F«33 GEGupnGulwl pullp pulpbpy brwduw wwppbpwlwingd (uluwd 2000 pywlwihg,
hpdGuwlwlnd” 2-pn Gowdujwlh pnnwnpldwl 06p):

2 dowpuypl hwpblpnp, dhowqeuypl Gepnpniduypl nfpph b wpunwphlG weluph Jepupbpuy o Geph wopinpp Uqquypl
é/ﬁdwl/wqul/wﬁ Swnuynipnl b k:

Fuwywunwlnd Jownpuyhl hwpdblpynh L dhowqouyhl Gapnpntduyhl npnph Jenwpbpywy yhowlwaennipiwl wuwpmnbwlwl hnweyw-
nwlynnp Ugouyhl Yhowlwaenwlwl sweouwynipiniGla b (U4O): 33 Yalnpnlwlwl pwlln hwywpwanned, widhnihned, dpwlnid b UdO-pl
b Gbplyuywglned phawlbuwlwl hwdwlwnghl welsynn wnbnblhuwumdnipynilp, plswbu Guwl Gwpwywpnippwll welsynng gnpownlne-
pnLaabinh vh dwup:
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cuuLneL APNE3@LEN

UpwnbpypGtph htn Iwjwunwbh wpnwphb gnpéwnebnipyntGGGph™ Guiunpn nwphGGphb npubnpywé
dhwinndOtipp 2009 pywywbhl $hGwbuwinbnbiuwywb dqlhwdwdh hGnlwbpny Ynbp GG npnawyh thnthnfunt-
pjnLGGGp, dwulwynpwwbu qpwbgyby £ Gepdntédwb L wpunwhwbdwb swyw|bGbph Yupney Gwagnid, hGs-
wbu Gwb wpfuwwnnidhg GiwdnunGtph b dwulwynp inpwbudbipnbbph Swyw|Gbph Gqwgnid: 20wjwd wyu
wubkOhh, pGpwghy hwyyh wwywunipnp Gwfunpn lwpyw hwiobdwwn twwbu sh thnthnfudbp L, puugwpdwly
wnniiny, pGpwghy hwyyh wwywunipnp Gwqby £ 12.9 4§10 nnpwpny, huy ILU-nLd Yuqgib £ 16.3 %
Gwfunpn vwpw 11.8 %-h thnfuwptb: CGn npnud, dnn 21.9 %-nd GJwqb) £ «Uwpwbpbtp» hnndwéh
pwgwuwlwb hwoybyzhep (wwypwplbbph L dwnwjnipjnilGGbph Gepdncddwb Gugniip Juqob) £ 22.3 %,
wyb nbwpntd, tpp wpinwhwbnwp 0duqb) £ 23.8 %-nd), huy wfuwwnnidhg GlwdniinGtph ne dwubwynp
npwbudtipnbbiph gnin Giphnuph Gwagnudp Yuqub) £ 29.8 %:

Unyniuwily 1. 37 Jowpuyhl hwpdblphop 2008-2009 pywlwGlbnhl (41l nnpwn)

Snngﬁhzﬁbn : ———————— e r-2-0-(-)-8--r ——————— P O \I’ —————————————— 1—?9—0—9— ————————— R T
' lee. ! NGr. ! MG, ! IVER. ! 2008 IGn.! lGn. | HlGR | IVGR. | 2009
COpwghhuwohd | 3041 219} -346| 513 1382 268 -260| -284 | -549) -1369 |
CGpuighl hwzhy ~ (wnw(g dapuwtnnpuus | | R N |
bywidwh) L2181 2161 271} 470} 175 -252} 200 -219) -433) -1104
| Uwpwlplbp 1 4741 592} 736 -861 2664 -434) -437 -521. -689 -2081
_____ UpwwhwGn 1 2481 298! 318} 249! 1112 130} 169} 217! 233! 749
_____ vepdnwnid 722} 890} -1054 : 1110} -3776; -564 | -606 . -738 -922 2830
OwnuwynLpnLGhtip © 80! 771 98 -93: 3271 471 551 72 94 -268
UpwwhwGn U 14 1560 2040 171 645! 106} 140} 190 1531 590
_____ eponwnad 1 178 233} 302} 264 972 -152) -196) -262; -248 -858_
| GhwdnunGtp L A1 77 129 124 471 68! 43 71 16! 167
blwontin wahuwnnidhg T2 s T 2a2 207 760 o4l i34} Tis9l Tisel 547
___bhwdnunGbpnpnudGphg 1811 12 1137 -83| -289 26 -91! 87 -176 -380
______ wyn punud ybpwitpnpywe blwonun 86 31 75| 43| 207 16| 69| 65 -116 -265
BGpwghl tnpwGubbpnGbn T Use T 272 350l as | 1138 | a4l 1811 2381 2511 814
""" T Y ST T TS S ¥ I S S S Y SR I VR TS S TN
UwuGwynn U740 2500 3320 2071 1062) 1231 1731 2141 2231 733
Uwwhiwih b hlwGuwlws hwyhy (wewiyg
GP dhowqquiyhl wwhniuinbbnh ! ! : ! ! ! ! ! ! !
hrpfunppul L UUF duplp oquugnpddwt)i 212 221! 3861 336 1155 26! 727 333! 480! 1514
Guwhwwih hwohy T8 M 34 450 149% 160 19 251 29 89
| dhOwluwywlhwphy 11841 180 352 290! 1006 43! 7081 308 452! 1425
_____ Munnwuh GepnpndGen 1 1170 138 245 426 925! 33) 151 171 370 725
_____ Mnpundbiught GepnpnidGen 101 4t 320 el ol M0l 4l 101 4
Uy GG i e8! 38| 105! 138 73| 75, 547, 141 91 704
o Uywhdep A1l 1521 60| -328| -581 | 163! 76! 78! -160| -478
nwduwuwnlwhG ! i i i i i i i i i
__________ YwnqunndwG dwpdhGen b OF A 1 b A A 0f 4l 21 -2
Mbnwlwa hwindwes L0 0r 4% 4r 81 0f 0p 0: 0i 0
o PulGyp i 11 881 54} 40} 72} 20} -162) 14| -7} -203
__________ UphwndweGp % 421 631 114! -288 506! -142) 86! -61. -156 -273|
o Mupnwdnpnipmlbn 51091 190 165: 190! 653 87! 623: 220 252! 1182
VnwdwwplwhG i i i i i i i i i !
__________ YwnquynpdwG dwpdhaGen i 1i 81 2% 2% 7! 6} 25} 140} 0} 171
__________ Menwywl hwndwe® 1 340 181 461 47. 145! 25} 561 70! 229! 885
Pwaytp J 355 79:L 137:L 114:L 3651L 331 -16J: -25J: -335 -42
o UthwwnqueGp 1391 90! 20} 27 136 24} 53} 35 56 168
Rwadblphe L9210 20 40} 77 227 -204) 459 49 68! 145
UR thowqquyhl wwhnLuwnGtph | | | | | | ! ! ! !
hnnfunepgeG | 880 11 41 176} 234! 43| 610! 48 14! -600
UU3 gunbh oqunwgnpen D20 Tl 0l 11 190 2401 148} 0! 48] 436
Ufuwi Gbip L pwgpnnnidGtip T e 6. 1. 1. 13, 11 3. 1. 8. 19

* Dlnwlywl hunnwdsh wwpmwdnpnypinGaEpp° 2009 pyuwlywbp Eplpnpn owdupwlh gnidwuphg Gwqbgyws F ubnwlwl hungwsh
UU3 Yuplp gnidwpn® 158.616 Uy G nnywn, L wybjwgywd F UU3 Junplp uinwgdwlp:
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2009 pywlwlhbt wybiwgtb] G0 ninnuyh GGpnpnudng dGrGwnpynipyntGGbph GYwdnunGbpp, npnGp
yGpwbbpnpdbp 60 ngw) dGrGwnynipjnilnid (265.3 010 nniwp): Uju gnigwbhyp Gwfunpn mwpdw hwib-
dwwn wok] £ 28.2 %-ny: Ywwhwmwih L $hlwluwlwb hwgnid qpwbgybi b onwnpbpypjw ninnwyh Gep-
npnuiltiph 724.8 416 nnpwp gnuin Gophnup (Gwiunpn mwpdw hwitdwwn Gdwqb) £ 21.7 %-nd): Swpdw
pGpwgpntd dwulwynp hwindwdéh Ynnohg Gepypywé Yubhupy wpunwndnyph dwywObpp Ywqab) GG pnipe
240.4 410 nnpwn: Ybwwhwunwih hwynid Gwfunpn nwpdw hwdtdwm Gugb) 60 wEnwlwb wnpwbudbipn-
GGpp® 27.4 016 nnpwpny L wqdb) 60 25.5° ywjdwbGwynpgwé «LhGuh hhdGwnpwdh» dhongltiph GEphnuph
Ypswwndwidp: Uwulwynp Juwhunw| npwbudtipnbbpp Lo GJwqgb 667 32.4 610 nnpwpny, nph wprynilpnid
Ywwhwwih hwphdp Gdwab £ 59.8 610 nnpwpny: PwGlwjhlG hwdwlwnpgnid qquih wybiwgtb) GG ns ntgh-
nGGunGGphG wpwiwnpqwé Jupytpp, dhllnylb dwiowbwy Gwqb) GG ng nbghnbGunGtphg Gapgpwdywsd
Jupytipp® hwdwwwunwufuwbGwpwn 105 36 nnpwpny L 90 416 nnpwpny: 2009 pywywbh pGpwgpntd wyb-
Lwgb] G4 33 yGhwnpniwywb pwGyh wpnmwphl wwhniunbbpp' 2npe 600.3 G0 nnjwpnd, hGsp hhdGwlw-
Gnud wwpdwbwynpywé £ wpnwpdnipwihl wywnhybtiph 479.4 6106 nnpwpny wybiwgdwdp (Gwfunpn wmwph
GJwqb £pG 225.1 610 nnwpny) L 3O nbnwpwfudwip (121.1 6.0 nnpwn):

CLE@USPY 3UTCPY

UynwGplbnh wmnwhwlnid

Uwpwbpbbph wpnwhwbnidp (Unptnhw) 2009 pwlwbhb Ywadt) £ 748.8 010 nnpwp’ Gwfunpn wiwp-
Jw hwitdwwn Gdwqbind dnn 32.7 %-nd: COn npnud, wnwlg «Pwblwpdtp L jhuwpwblwnpdtip pwnbp,
pwlywndtip OGwnwnGbp L npwlghg hptip» hnnjwdéh, wpnmwhwlnidp nupéyw) Gjwgb| £ 31.6 %-ny (Gw-
funpn tnwph® 6.3 % G4wgnid):

Spwpply 1. Upmuhwinidp 2005 — 2009 pp. (010 UUL nnjwp) °
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2005 2006 2007 2008 2009

I:I Pwllwndtp L Ghuwpwllwndtp puwnbn, dGuwnbbn b npwlghg finbin
L Upinwhwnud (wnwig pwllupdtp b Gpuwpwilundtp pupbnp)

= Uypwlplbnh wpwnwhwlned (plGnhwlni)

2009 pywlywlhlt «Pwllywpdtp L Yhuwpwllywpdtip pwptip, pwllwnpdtp dtwnwnltp L npwlghg
hptGp» wwypwlpwfuiph wpnwhwbdwb dwyw btpp Gwfunpn wpjw hwditdwwn Gquqb) G0 68.0 4G UUL
nniwpnyd Ywd 39.3 %-ny: UhLGnybO dwdwbwy, 2npe 115.6 010 nnpwpny Ywd 33.3 %-nd Gwqb) GG «Ng
pwllwndtip dGwnwnltp L npwlghg ywunpwunywé hptip» wwpwbpwhudph wpnwhwOiwb éwywbGGpp L
26.9 0.0 UUL nniwpny Ywd 15.6 %-ny GJwqb| G0 «3wbpwhniipwjhb dptippltiny wwypwlpwfudph wpunw-
hwbdwl dwywbbpp: P wmwppbpnepinid JbpnGjwp wwpwbpwhudptiph, wak) b «dbpgbnljw, onwjhlt L

° Uwynwlplbph wpunwhwlnedp gnuw pplyned Gepluywgywd E pun welunph Yhowlwennipiwl:
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onwjhb inpwGuwnpunh dhonglbip» wwpwlpwfuiph wpnwhwbnidp (Gnwn 6.6 §10 nnpwpny Ywd dnn 2 w-

qwd),

hGswtu Gwb «UtOnwOh YEGnwohGtp L YEGnwlwlywb dwgdwhd wpunwnpwlp» wwpwipwfudph wp-

wnwhwGnudp (Gnw 6.0 010 nnpwpny Ywd 63.8 %-nu):

Snwphly 2. Uninwhwlowl hwenigdwopl pun wunwlpwfudpbph

400

350 -1
300 1 ---
250 1 - - -
200 1 - - -
150 -
100 1 ---
50 - --

uG UUL nnpwin

346.8

D s pwllwndtp dGunwnlbn L nnwbghg fnbin

@ Pwllwndbp L Yhuwpwllwndtp punptn, daunwnlbn L nnwlghg hnbin
|:| Jwhpwhnidpuyhl dplinpltn

D TMwiinpwuwnh ullnh wpunwnpwlp

. Utipthwlbn, uwppwynpnidGbn b dGfuwlhqulbn

D Vwlwdowaqnndwlywl hpbin

Uy wynwlpuwninbuwlylbn

2009 pywlwOhG dbwnwnGtpp hpdlwlwlOny wpnwhwOytbp GG Lhnbrpwlnlbp (wpunwhwGyned t

Gpywpwihwhwwdép), Gtpdwlhw (wpnwhwaynid £ dnthpnbb L wynhGd), 2hGwunwb (wpnwhwaynd k
unihpntGh hwlpwpwn), Pniinwphw (wpunwhwyned £ wynGéh hwbpwpwn), UUL (wpunnwhwbyned £ wyne-
uh0) L Ywlwnw (wpinwhwGyned £ nuyh):

Unyniuwily 2. Ihdowlw G wpminwhwGynn d6unwnbbnh wnbuwlGbnp

2007 2008 2009
Ubtiwnp " Undtp | Stulzm | Undtp | Stulohn | Undtp | Sbu.lghn
(UG nnjwpn) wpunwhwa- (UG nnjwn) wpunwhw- (UG nnjwpn) wpunwhw-
w0 uto % w0 b % w0 oty %
MnhGa 162.8 141 168.8 16.0 164.0 231
nphg hwlpwpwn | 884 | 76 999 | o5 | 088 | 139
CUnippnsa | st | 46 | 405 | 38 | 206 | 20
nphg hwlpwpwn 26 | 25 | 208 | 20 | 1M1 16
Gpywpwihwhwwsép : 235.7 : 20.5 1 208.8 : 19.8 | 86.5 : 12.2
Cugnohe 425 | 87 . 406 | 38 | 603 | 85
Cugh ' 183 | 16 | 54 . o5 I 28 | 46
DOnwokGp wpowhwGns | 11523 | 1000 | - 10572 | 1000 | 7102 | 1000

2009 pywlwlph, 2008 pywlwlh hwitdww, wpunwhwlnudp GJwqb] £ 32.8%-nd, qltph hwpyhl
24.8%-ny, dhahwlywl dwyw|bGbph hwyyhlb 8.0%-ny, hOsp hhoGwlwlnd hwiwfuwphwihl inGunbunipjwl
6qlwdwdh hbwnlwlp t: LJwqgbp GG gpbpb pninp wwpwlpwiudptiph qlGtpp L $hghywywb dwyw GGpp:
«Pwllwpdtip pwpbip L dGwnwnbbp» wwypwlpwiudpnid GGpwnwd wwpwbplbph qlGpp pwpépwgt GG
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10.3%-nd, huy $hghywywb swywbbpp Gjwqgb) GG 49.6%-ny: Wu Gplnypp wwydwlwynpdwé £ GpnGjwg
wwpwlpwfudph wpinwhwOdwb dGy 066 Yphn nlbbgnn nuynt L wnwiwlnh wpunwhwGdwb qGbph wand,
upllnyl dwiwlwy wnwdwlnh wpnwhwGiwb $hghluywbd swywbGbph Yupney Gugiwdp: 20wjwdé «Ns
pwlOlwpdtip dtitmwnlbp L npwlghg wwwpwuwnywéd hptip» wwpwlpwfudph qltph 42.3%-ny GJwgiwap,
$haghywywl dwywOtint wybjwgb| 60 9.0%-ny: Uw pwgwwnpyned £ Gpwny, np ybpnGjwp wwpwbpwiudph
wnunwhwOowb 46 066 Yohn Yuginn wynuihGh wpnwhwiwd $hghywywb dwyw bbpp pwywywbwswih
wak| 60: «Pwalywpdtp pwnbp L dGnwnGtpy, «3wlpwhniipwihb dpbppltp L phihwlwb wpunwnpnepjwl
wwpwlpltp» nu «Ns pwbGlwndtip dGwnwnlbp L npwlghg wwunpwuingwd hpbp» wwpwbpwiudptinh $hgh-
Juwlywb dwywbGbph 2008 pywywbh gnigwlh0bnb wybh 066 Gugnid G0 wpédwbwapbi, pwh 2009 pyw-
YwahG: LpGGp, np hwlpwpuwnpnnGtphb L yGpwdwynn wpyntbwptpuwywb dGnbGwpynipyntGlbphb wtinw-
Yul hwywasqlwdwiwihl pwnwpwlwbnipjwl uwhdwbGGpned tnpwdwnpyb £ yGunwywb odwlnwynipndb:

Unyniuudy 3. Upinwhw(Gow( @ap L Swfuyp shnpnfumpinilp (%) °

2008 2009
: Un pynid : : Un pynid’
_ ' thnthnfunipynibGbbp __ ' thnthnfunipynlGbOGp
Uwpwipwiunidp ;" : Yuwywé : ;'/ : Yuwyws
T 5 | dhahwywl : qlbiph ! 5 & | Phahlwlwh | qltinh
o 3 éwdwilbph 1 htin | Z 3 swduwilbph 1 hbwn
DS hbwn ' ' = I hbwn I
LOnwokGp I 83! 1217 38! -328'! 80! -248
UwGwéwanpswlwb hptip, Yuzh b Yynaytnka ” 14.2 4.8 9.4 60.8 48.7 121
fQwllywndtip pwpbip L dGwnwnltn 171 21.0 3.9 39.3 49.6 10.3
Swlpwhniipwjhb dptippltip L phihwywb wpunwnpnipjwb ' ' ' ' '
wuwpwpGtip ® L 56! 418! 62! 209! 29! -180
Ns pwlwndtp dbnwnGtn L npwlighg wwwn. hntin EEETRR 118! 07! -333! 90! -42.3
__________________________________________________________________ | |
qynLnwnGunbuwluh dpbippatn ° 17.7 13.1 4.6 32.5 22.7 9.8
UbiptiGuGbin, uwnptin L npwGuwnnpunwhG shengttip 33.7 4701 1331 -34.9 32.3 2.6
Uyl wwpw@pltp " | 481 | 575! 94! -365! 217! 148

2009 pwywbhl wpunwhwlynn wwypwlplbph wwpwlpwjhl plGnwgiwb gnLgLu[]hzn12 ubwgty
gnbpt whthnthnfu™ Yuqubiny 44.0 %, hGsp wwjdwbwynpjwé £ hhdlwywlb wwypwbpwfudptiph Y2hrGGph ng
gauwih thnthnfunipyniGbtpny: Uwyuwyl, sOwjwd plbnwgiwl gnigwlhh whhnthnfu d0wincl, wyl nbnlu
pwnédp £ (2009 pwlwlhlG 4 hhdOwlwld wwpwlpwfudptp Yuwqoib], G0 wdpnn® wpnwhwldwlb dnunn
82.0 %-p):

Unyniuwily 4. UnuinwhwGowl wynwlpuyghl plbrwgnidp (%)

Swnbphy i 2004 ! 2005 ! 2006 ! 2007 ! 2008 ! 2009

UwpwGpwjhl plbnwgnid 49.1 | 50.0 455 | 43.7 | 437 | 44.0

® Qatpp hupdwpll hpwlwlwgdty b UP Yhowlwaennipuul dupnsnipyuwl hnndpg:
7 Ubpunnid b «Uwudwanpdwlwl fptpy, «Unplint, bnguwlnglbn, qifuunlGny, «Ywpdl hnidp, dnpph, Guph b npwlghg wun-
pwuwnywd ppbiny wwnwlpwfudpbpn:
8 Ubpwnnud b «3wlpwhnidpuyhl dpbppltny, «Bhdhwlwl wmnwnpnwpiwl wunwlplbny, « jwundwuuw, Gunigniy, bl b npuwi-
g/zg wunnpwuingwd ppbiny, «bPpbin punphg, ehwuhg, gbdblnhg» wwnwlpwfudpbpn.
Ubpwenid F «bblnwlh GG0nwapGbn L YGonwlwlhwl swqiwl wnunwnpwlpy, «Pniuwlwl swqdwl wpwnwnpwlps, «Yblnwlwlwl

L pniuwlwl Swaqdwl yninbin L owpwbiny, « Mwunpwunp ullnh wmnwnpwlpy wwpwlpwfudpbpn.
:’: Utinwenid F «Ubpbawlbn L uwppwdnpnidlGbny, «Spwluwynpunuyhl dhonglbiny, «Uwnpbn L wwpwpunbbny wwpnwlpwfudpbnn:

Lbpwnnid  «@uyin b thuyuyw ppbns, «@ninp L papiw pnbny, «Gwhnyp L fuwnuyhplbny, «Undbunp uinbnéwaenndnipyniGGany
wuypwlpuwfudplpn:

Jupduwnlynid E hbinlywy pwluwdlph oqlnipywdp.

B
i=1

X
K- plbnwguwl gnndwlhgl b, xi-p i wwpnwlph wmnwhwldwl (Gepdniodwl) dwywyp, X—n Iuwywunwih wdpnno wpnunwhwlowl
(GGpdniodwl) wywyp: ULy wynwiph wpnwhwlowl (GGndniodwl) nbupnid gnigwlpyn hwdwuwn bipGh 100%-h. nppwl wuwy-
nwhpwfudpbph pywpwlwln 066 ¢ wlpwl plbnwgdwl gnigwlhyn thnpp £
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UN3 wlnwd GpypGtp wpunwhwbynn wwypwbplbph dwywbbpp GJwqgb] G0 nGwh NnruwunwOh
Qw2Gnpyntd™ 100.7 410 nnjwpny (hhdOwywbnd wpnwhwbynid GG ngbiihg fudhspObp, wnwdwbn L nuybp-
swlywh hpbp L dpgbip), Nuypwhbw® 9.3 410 nnpwpny (hhaGwywlnid wpnmwhwOynid GG nqbhg fudhsplhp,
nwnhnuwpph L htnniunwgnygh pwnwnphs dwubin, Gpluwpwihwhwywép, huydwh, swhdwb uwppbp L
fuGggtnGwytpwtn), @nippdtlunwb™ 1.5 G0 nnpwpny (hpdbwywbnid wpnwhwbyned GG nuybpswywb
hptp): W GpypGep wpunwhwbdwb dwywGbpp qqwihnpbl Gwqgb) G0 nGwh LhnGriwlnltp® 78.8 Gl
nnwpny (hhdOwlwbnid wpnwhwbynid £ Gpywpwihwhwywép), Gtpdwbhw® 68.7 diG nnpwpny (hhdbw-
JuOnd wpnwhwbynid G0 ynhGd L dnhpnbG, Gplwpwihwhwywép), RGighw 42.8 010G nnjwpny (hhdlw-
Ywbnid wpunwhwyned £ wnwdwbn), UGS Pphnwbhw® 39.1 6106 nnpwpny (hhdGwywbnid wpinwhwGyned k
wnGadh hwlpwpwp, funwhynip, wnGdwnowuw) b dpwuwnwb™ 29.0 910 nniwnpny (hhdGwywbnd wpunwhw-
ynud G0 wwwlw hptip, gbdthwn, unipg L ng hGpGwywpd wgnb): UphLOnyG dwdwlwy, wybiwgb] GO
wpunwhwiwb dwywGbpp Ywlwnw® 18.1 010 nnjwn (hhdGwlwbnid wpnwhwOynd b wbdwy nuyh),
Gybygwphw 16.2 410 nnjwpny (hhdGwlwbnid wpunwhwGyned £ wynGéh hwbpwpwp), 2hGwunwb™ 16.1 g0
nniwnny (hhibwywbnud wpinwhwyned £ dnphpntGh L wynbéh hwlpwpwp), UUL" 14.1 310 nnpwpny (hho-
Gwywbnud wpnwhwbynud £ wynudhGt qwgpwphptin) bW bpwG 8.0 610 nnpwpny (hpdGwywbnid wpunw-
hwOyndd GG E YunpwtGEpghw L YEGnwGh ngfuwnGtn):

Snwphly 3. Upuinwhwlidwl qunmgdwdpn pun hhdGwlwl Gpiplanh (2009 p.)

Uy bpbntép Qbpdwlhw

Cutygquippuw 16% 16%
4%

hnwl
5%

15%
bwlwnw

5%

Upinbinjwlnbbn
7%

9%

Pnuynuppuw

dnwumnwl 8%

7%

2009 pywlwlhb pun wwpwlph Swqiwl Gpyph wpunwhwidwl wfuwphwgpuywb plbnwgdwb
gnLgLuthzn13 Gwfunpn nwpdw hwdbdwwn Gdwqby £ L juqdb) 29.6 % (Gwiunpn nmwph 32.7 %)

Uryniuwly 5. Upinwhwdwl wpfuwphwenwiluwl plbnwgnidp putn wwypwiph swqdwl Gplyph (%)

Swnbiphy i 2004 | 2005 | 2006 | 2007 ! 2008 ! 2009
UzfuwphwgpwlwG plbinwgntd | 208 ! 316 ! 301 ! 30.7 ! 32.7 ! 29.6

Lwhuyphlt UIU hwbpwwbnnegntGGGpnid wpnwhwOiwb hGswtu wwpwbpwjhl, wjlwbu £ wp-
fuwphwapwywb plbnwgdwb gnigwbhGtpp hhdGwywbnd kwywb thnthnfunigyniGGtip 60 LmbLM:

" Jupdwnlynid F hinlywy pwluwdlp oqlnipywdp.

n
\ _leiz
K== ~ 100, npunbin’
X
K-G pllinwgdwl gnpowlhgl ik,
Xp wpnwhwGowl (Gapdncdowl) Swyuy G t i Eplpp,
X —n' Fuwywunwbh wdpnne wpunwhwldwl (GGponiodwl) swywyp:
" Upiwd bplptbpp Jepwpbnwy inbnblundnipinln Jengdwé t UU3-h IFS wiuwlwl wwppbpwlwihg b hudwuwimuufuwl Gplp-
Gnh YGGinpnGuwlwl pwGlbnh L wqouyhl yhdwlhwenuwlwl sweuwynipiniGGGnh huyplobnhg:
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Unyniuwly 6. Upunwhwldwl wypwlpuyhl pbbrwgdwl gnigwipzn (%)

GnYhn | 2008 ! 2009

Unpptiow ! 97.1 | 92.9
| twenGpw 24 322 |
O Lwedpw T 25 31.8 |
 Lhodw e 34 314 |
 3wwunws o 437 ¢ 440 |
- apnquowa S 435 T 456 |
O ungw L a7 38.7 |
L o 75 69.2 |
| duwewe wne . 34.7 |
- mawpwpbw 458 39.8 |
 upps 476 . 460 |

Gnyhn ! 2008 ! 2009
UnppbipwG : 440 ! 32.8
© twenGhw 4 29s 286
O Lwndpw L g2 277
e o sg 249
 3wwueowd """""""""""""""""""" 3: 27 """""""""""""""""""" 296
© ApnquowGg e 416
O Undw L 36! 337
B e - e 27
© dpwuewe 42954 303
O mgpwhw L e8 248
""" upphs . s 297

Swjwunwbh wpnwhwidwld wwypwlipwht b wfuwphwgpuwywb pLbGnwgdwb gnigwbhbbiph dw-
Ywpnwyp nbrbu wpnibwynd £ 0Gwp pwdwlwbhG pwpép: LepYwjwgdwsd Gpynpbbphg wikbwpwnépp
Unppbowlh L NntuwuwmwGh’ pun wwpwbplbph plbnwgdwb gnigwbhG b, hGsp wwyiwGwynpwd £ wyu
Gpynbbph opLbnyl wpwbdGwhwwnynipjwdp. tpynwub k| Jurbihp wpunwhwnn Gpypotp GG: Unppbowlnid
«Swlpwhniipwjhb dpbipplbp» wwpwlpwfunidpp (hhdGwywbnd Gwyp, Gwypwiptinpltp) 2009 pywlyw-
GhG Ywqubl £ wdpnng wpnwhwbdwb 92.8 %-p* Gwfunpn nwpyw 97.1 %-h thnfuwptb: Uwyw)b wyu tnwph,
h wwpptipnip)nil 2008 p., GJwqb| b Unppbowlh wpunwhwbiwlb wfuwphwopulwb pblnwgdwb gnigw-
Gh2p” wwypdwlwynpwé bunwihw wpunwhwOynn wwpwOpltph Gwgdwdp™ 2009 pywlwbhl hnwihw £
wnwwhw(yb] wipnng wwpwlpltiph dnun 26.0 %-p, huy Gwiunpn wnwph™ dnn 40.0 %-p: Pwpép £ Gl
Nnruwunwbh wpunwhwOiwl wwypwbpwjhb YaGunpnbwgywéniginiln, hasp Gnuylwbu «3wlpwhnidpwhl
wwpwbpltiny» wwpwipwfudph wpunwhwbdwb 06d dwywlbph hGnbwp b (hpdGwlywbnud quq): LYwéd
wwpwlpwhuniipp Juginid £ wpnwhwGdwb dnn 67.2 %-p (Gwiunpn tmwph dnuin 70.0 %-p): Ujnwu Gpyp-
Gtphg, ophbwy Mpnquunwbnid 2009 pywlwbhl wobk) £ «Pwbywndtp L Yhuwpwbywpdtip pwptin, pway-
wpdtip OGwnwnGtp L npwGghg hpbp» wwpwGpwiudph Yhep Ywqibind pGnhwOnp wpunwhwGiwb
37.0 %-p (Gwfunpn wnwph® 29.9 %), hGsh wpnynitbpnid wwypwbpwihb plbnwgdwb gnigwbhyp wdk) L
Npnquunwbh hpiGwywb gnpéplybp Gpyhpp GUbjgwphw t, nph0 pwdhb £ pGyGnid wpnwhwGiwb dnn
31.0%-p: UL6 GG OGwl Mnuwunwl L Spwlupw wpunwhwldwb dwywbbpp (hwiwwywwnwufuwbwpwp
12.9 % L 12.8 %): buly NLypwhbuwynid wpnwhwOdwb oGy d66 Yohn nibh «Ns pwlywndtip pwpbip, dGunwn-
Gbp L npwlghg ywwnpwundwd hpbip» wwpwlpwhunidpp, npp 2009 pywlywbhG Yugob) E wpunwhwOdwb
32.3 %-p: Uninnywyntd wpunwhwGiwl wwpwlpwihl pbbnwgdwl gnigwbhyp Gh thnpp wak) t: Unnn-
Juyncd wpunwhwOdwb swyw)btph dnwin 63 %-p (Gwiunpn tnwph' 53 %-p) Yuqlnid G0 3 wwpwbpwfudpbp
«Nwuwpwuwnh ubbnwaptipp», wn pynitd fudhsplbp, «Uwlwdwagnpswlywl wpunwnpwlpy L «Pniuwyw
Swaqiwl wnpunwnpwOpy»: UypwOpltph 2nipeg 58.0 %-p wpwnwhwbynid £ 4 Gpyhp MntuwunwGh Ywpbne-
pjnLh (22.3 %), NnudhGhw (18.6 %), Puniwihw (10.5%) L Nypwhbw (6.3 %): dpwunnwbh wpnwhwGiwb
wwpwbpwjhb plbnwgdwh gnigwlhyp Gwiunpn tnwpgw hwdabdwwn Guab) £, hGsp ywydwbGwynpgwé t «Ny
pwlywndtip dGinwnbtip L npwbghg hpbp» wwpwbpwhudph wpnwhwbdwb 51.3 % GJuqdwdp:
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UwynwGplbnh Gepdnidnid

2009 pywlwlhG GEpdnonudp (nbiptin) Yuquib) £ 2830.1 G106 nnpwp’ Gwfunpn tnwpjw hwdbdwwn GJw-
gty 25.0 %-ny: Swpdw pGpwgpnid Gugnid b gpwbgdb) pninp wwypwbpwhudptph qény: Uwulwynpw-
wbu, 332.9 410 nnpwpny Ywad 58.0 %-ny Gwgb| GG «dbpgtinbjw, onwyhG L opwihG wpwluwnpunh dhong-
GGp», 197.3 4106 nnpwpny Yud 65.0 %-ny" «Publwndtip L Yhuwpwllywnpdtp pwnbp, dGunwnbbp L nphwighg
hptip», 124.0 410 nnpwpny Ywd 18.7 %-ny" «3wbpwhnidpwjhb dpbippltin» , 84.1 410 nnjwnny Ywd 24.1%-ny’
«Mwwnpwuwnh ubGlnh wpunwnpwGp», 60.4 40 nnpwnny Ywd 39.5 %-nd" «Uwlwdwanpdwlwh hptp», 56.5
0.0 nnpwpnyg Ywy 30.3 %-ny” «Mwundwuuw b npwlghg hpbp», 43.1 00 nnpupnyg wd 10.3 %-ny™ «Ns
pwllwndtip dGunwnbGp L npwbghg hpbp» L 40.1 316 nnpwpny Ywad 35.0 %-ny” «bptp pwphg, ghwuhg, gb-
utGunhg» wwpwlpwfiudptiph GGpdntédwb Swyw Gepp:

Snwphly 4. Lapdniddwl Yunnigywdpl pun wunwlpwfudpbnh

416 WU nnywn
1400 24%
1200
1000 —
282 —7‘5% 75% 13% 16% .ﬂ
400 1 l 9% 8% g 1% g4
N 5% 7% il 5%
200 1 \\ |j .
2008 2009

Jwlpwhnidpuyhl dplinplbtn

O Utiptlwlbn, uwppwynpnidGbn L dGfuwlhqilbn

B dbnqtiinlyw, onuyhl L ppnuyhl inpwluwnpunp dhonglbin

] s pwllwndtp daunwnlbn L nnwbghg pnbn

§| TNuwiinpwuwnh ullnh wpunwnpwlp

[ | Pwllwndbp U Yhuwpwllwndtp puntn, daunwnbbn L npwlghg pnbn
O LPhipw L Gpw htn Guwdwo wnyniGupbnnipiwl aincnbinh wpunwnpuwlp
O Uy wynwlpuinbuwlylbn

2008 pywlwlh hwibdww OGpdnuénidp GJuwgb) £ 25.0%-ny. qlbph hwayhlh® 6.5%-ny, dhghlywlyw
Swywltph hwayht® 18.5%-nd, npp, hGswbu wpnwhwbiwbd GJuwqiwb wywpwaw)nid, $hbwbuwnbnbuw-
Jwh sqlwdwih hGwnlwlp E: Pninp wwpwlpwfudpbph qény wpdwlwapybp £ W qlGbph, W $hghluywb
owlwibbph Gwgnud: 2quih Owgb] £ «@uwbywpdtp pwpbip L dGunwnbtp», «Uwlwdwagnpdwywb hpbip,
Ywoh L Ynpybintl» nu «UbpLGwGtp, uwppbp L mpwGuwynpunwihb dhongltin» wwpwlpwfudptiph GGpdnt-
onLip:

Unyniuury 8. Lbpuinuvwl QO L Swfusyp thrupnfumpiniln (%) *°

_________________ 2008 4,200
Wn pyntd” thnthnfunt- ¢ Wn pYnid” thnthnfunt-
T 1 ___pnullbp Yuwdwo T L pnublbp hwudws
Uwpwlpwfunidp = fléhq$uualéwls ! - fghqiluualéwr? !
+ g | owjwltph | '+ g dwdwlbph
g% hbtn iqtlhnh hbmi g% : hbn qltiph htwn
COnwokOQ ;364 192 162 : -250 : -185 . 65
Uwlwowagnpswyw hpbip, Yuwgh b ynaybnkG 1 1307 @ - 1226 1 81 1. 366 - 299 - 6.7
@wlywndtip pwnbip L dGwwnbbp 1 27 s 120 147 1 648 | - 574 1 - 74
JwlpwhniipwjhG 6plinpGlip L phdhwlwa 1T
wpnwnpnipjwl wwpwlpGbp 1 312 . 198 1 14 193 - 164 & - 29
Ns pwlywndtip dbwnlbp L npwighg www. ppkp 1 27 1 - 73 300 i -103 06 1 - 9.7
GyniquunGnbuwlw debippltn T 1418 1150 1 U263 1 195 430 |65
UtiptOuwGtin, uwnptin & inpwluwnnuwhG dhengln § 39.9 & 329 | 70 . 276 . -168 . -108
Uj| wwypwGplbip P 549 30.7 P242 1 232 1 159 P73

" Lbpdni sl gGlpp UP-0 huipdwplly t pun wwypwiph Swauwl Gplpp hupnwippny Guquiwd iy GEpp:
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h tmwppbpnipjnt wpunwhwGiwG, GEpdntsynn wwypwlpwhudpbph gpqwénipyntGb wybih 066 E: Ujn k
Jywyned Gwb wpinwhwGiwb Guwndwdp GEpdncddwl hwdbdwnmwpwn guoén plbnwgdwb gnigwbhyn, hGsp
Gwfunpn nwpjw hwdbdwwnnipjwip dh thnpp wob) £ Juqdbind 32.0 %: PLubinwgldwl gwép gnigwlhyp
hGinbwlp t wylG pwGh, np wnwphGbph plGpwgpnid wybjwOnd £ Iwjwunwld wwpwlplbp Ghpdnuénn
anpépGytip GpynGtph phdp’ Gywqtigling tpyph Ywiudwénipynilp wju uwd wyb Gpyph wipwpblywuwn
nbnbuwlywb showdwyph hGwpwynp wgntignipjniGltinhg:

Uryniuwly 9. Lpdni6dwl wnymulpuyhl plbrwgnidn (%)

Swnbphy i 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Uwnwhpwyht plbnwgntd ! 33.0 ! 329 ! 313 ! 31.0 ! 305 ! 32.0

Snwphly 5. LbndnLodwl wrenigdwdpp puwn wunwlplbnh swqlwl hhoGwliwl Gnlplbph (2009 p.)

Mniuwunuwl
24%

Uy bpynabp
32%

IhGuwuinwlb
9%

nLdhlpw

29 Mynwplw

6%
Pnipphw
5%

huwy huw

4%  Cybjgunpw hpwi Qbpdwlfu

4% 5% 5%

Cuwn GEpUnLéYnn wwpwbpbbph wqdwh Gpypp UM wlnwd Gpypbtphg qquih Gjwqgb £ GGpdnuénudp
NypwhGuihg 112.9 910 nnpwpny (hpobwywbnid Gepdnidyned G0 Gpywpjw énnbip, uhquwpbin, uhqunp L
2nyniwn), NncuwunwOh Ywpbnepynibhg’ 58.9 010 nnjwnny (hhdGwywbnud Gepdncéynid G0 pGwlwb L hbnniy
quig, sUwyywdé wynwihh, gnptl, Gwyp nt Gwdpwipbnp), @nippdtlunwbhg 23.7 010G nnpwpny (hhdlGwyw-
Gnud GEpdnuéynid G0 Gwyp L Guwypwiptipp), TwqwfuunwOhg' 15.3 410 nnjwpny (hpdGwywbnud GEpdncdynud
GO Gpywpjw hwpp quubdwdépltin): Gypndhnipywl wlnwy Gpynbbphg GGpdnuénidp GJwagb) £ Ujuinphwihg
104.3 6106 nnwpny (hhdGwlwGnid GEpdnéynid G0 wGdwy nuyh L Sfuwfunwinh pnunp), UUL-hg™ 98.0 4iG
nniwnpny (hhobwywbnd Gepdncdynd GO0 plGuwGh prsGh dhu, duwdpbinp, wydwmnninthwpphs, dhwybptbith
ptinGhs, nnthwGhs), 2hGwuinwbhg 97.6 410 nnjwpny (hhdGwlwbnid Gepdniéynd GG hnwpunuwihl L hbinw-
gnwjhlt wwwpwwnlbin, dnntdGtn, Ywhnyph dwutip), @wwnGhwihg™ 92.7 010 nniwnpnyd (hhdGwlwGnwd Gop-
Unioynud G0 wywnndbipblOwbtp, ul dGwnwnb neGtp, ywwnnithwOGbn, gwgtn, 2n0wpwpwywb wy Gnepbin,
wywnnninthwpphs, dhwytiptith ptinGhs, tnnthwbhy), GGpdwbhwihg” 79.2 014G nnpwpny (hpaGwlywbnd Gepdncs-
ynud G0 nbinwdheongltin, ptinGwwmwp L dwpnuwnwp wywnndbpbbwltn, hGrwhunuwihb L hGrwqpwihl www-
pwuwntip, dnntdGen), Spwlbupwihg 53.8 010 nnpwpny (hhdbwywbnid Gepdniéyned G0 hbnwfunuwyhb L hGnw-
gnwjhl wwwpwwnbtp, dnntdbbp, nGnwdhengltp, EGYwpwywb uwppbph nGHwdwpdwb Juhwlwybbn),
hunwhwihg™ 43.5 4.0 nnpwpny (hhdGwywnid GGpdncdynid 66 ule dBwnwnt neGGp, wywwnnithwGObp L owy
hptin, 2nyniwn, pwph, Ywyh, wupngtidtlunp dowyiwb hwuwnngltip L ntnwdhonglbp) L bpwlhg™ 40.6 §10
nniwnpny (hhdOwywbned Gepdnidyned G0 plwywb L hbnniy qug, Guypwybpwiwyniihg utnwgywé ulbw-
gntly): UhLlnryO dwidwlwy, wybiwgti £ GGpdnéndp Gybjgwphwihg 101.1 310 nnpwpny (hpdGwywbnud Gep-
dnéynid GO b GYunpwywb qOGpwwnnph pwnwnphs dwubp), ShGwlnhwihg™ 14.2 410 nnwpny (hhoGw-
Ywanid GEpdniéynid GG hGrwiunuwihb L hGnwgpwjht wwwpwwnGbp, dnnGdlGtn), UUE-hg™ 7.6 410 nnpwpny
(hpiOwywlnud GEpdncéynd GG onwiphG L ng onwjhG wndwbn, onwthnfuhslbpn, wnwdwlnt pwpbp, ul
UGunwnt wpunwnpwlpGtp, wynihtph 60, 2wpwn, wphGuunwywb Gepytn L pwpetip) L LhnbrwGnbtphg 4.1 410
nniwn (hpobwywbnd Gepdnuéynd BG YGGnwhhGbph Yep, EGYnpuywb vwpptp hnuwlph wipwwndwd,
pUnhwwnidwl, ywnwwbnipywl hwiwp L nbnwdhgngﬁbn)16:

" Upthwies bplyplibphg wuymulplGhpp GEpdnidnidp hupdwplpfwd t pun Sweiwl Eplpp huynwiprny Guquiwé uywy GEpp:
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2009 pywywbh punn dwqiwb Gpyph Gepdntddwh wfuwphwgpwywb plbnwgdwb gnigwbhyp Guiunpn
nwnyw hwibdwwm wok) £ L Yuagdbp 29.1 %, huy pun webuinnep wnn GpypGBpp ndjwGBph hwadwnydwsé
hwiwwwwnwufuwb gnigwbhyp oh thnpp GJuqgb £ L Juqib) 24.4 %:

Unyniuwly 10. Ubpdnisdwl wpfuwphwonuwlwl pbbrwgnidp puwn wuypwlph 6wqedwl Gplhph (%)

Swntphy : 2004 | 2005 | 2006 | 2007 ! 2008 ! 2009
UzfuwphwonpwlwG plbnwgntd ; 231 24.0 236 27.9 26.3 29.1

Unyniuwly 11. Uapdmddwl wpfuwphwenwilywl pbbinwgnidp puwn welunnen wing Gphph (%)

Swpbphy 5 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Uzfuwphwgpwlwt plbinwgntd 245 | 248 | 249 | 251 | 24.7 | 24.4
Uryniuwdly 12. Lbpdm sdwl unypwilpuyhl plblinwgiwl gnigwlfyn (%)
Gnlhp ! 2008 ! 2009
Unppbipw 39.3 41.0
tuenGhw L 87 331
lwegpw L 24 0 322
e T 378 LT st
SBwwuows 5 320
CMpnquews 7, 35
Unpgw Ty 36 . T 3e
1 8 : 508
Sdpwuowt 86, 325
Mpwhbw E 8O 00
CUppa L 7. 38

Unyntuwlybbph gnigwbhGhpp gnuyg G0 wnwihu, np, h nwppbpnig)nil wpunwhwOowa, Gpdncédwl ww-
pwlpwjhb plbnwgnuip GEpYuwjwgywsé tpypGtpnid gwén t: FPwgwnnipinil GO Yugintd Nncuwuwnwbh M-
Gnipjnilp, NypwhGuwa, UnppGowlp, LhindwG L MYpnquuinwGp: -ncd GEpdncéiwl wwypwbpwihb pblbinwgdwG
gnpéwyhgp sOwjwd Guiunpn nwpjw hwibdwwn Gugb) £ wywpdwbwynpywéd «UbipGhwuwppwdnpniibbn b
inpwluwnpunwihl dhengltiny wwpwlpwfudptiph GGpdntédwb dwywiltph dnn 49.0 % Ypdwwndwdp, uw-
Jujb wpnibwyned £ pupdp GGwy: N GEpdntddwb dnin 78.0 %-p Ywaqunwd G0 dGptGwuwnppwynpnidlbipp,
wwpblwjh0 wwpwpltipp L phdhwywb nu hwpwyhg jninbph wpnwnpwpp, NLypwhbwyned GEpdniddwG
Swywltinh 68.7 %-p Ywqinwd GG hwGpwhndpwihG dpbipplbnp, dtpbGwuwppwynpnidGbnb ne tnpwbuwnp-
nwjhb dhonglbpp, phihwih nt npw hGn Yuwydwéd wpnynbwpbpwywhb §jnintiph wpunwnpwlpp, Unppbipw-
Gnuyd, hGswbu L Gwiunpn twph, GGpdntddwb SwywGEph 58.4 %-p Jwqguntl G0 dGptGwuwnpwynpniibtpp,
ybpgbiwnbyw, onujhlG L opwjhG wpwluwnpuwihb dhonglbpp, ns pwlOlwpdtip dGwnmwnbbph nu npwlghg
hptipp, pnquunuwbned dnn 49.0 %-p Ywuagind G0 hwbpwhniipwihG dpbippltinp, dGpGbtwuwppwynpnid-
GtnG nu OGfuwOhgquGbpp, phohwjh L npw hbn juwywsé wpnynibwpbpwyw gynintph wpunwnpwlpn:

Unyniuwilly 13. Ubpdni6dwl wpfuwphwopwlwl pbbrwgdwl gnigwihyn (%)

Gnuhn ! 2008 | 2009

Unnpbiow( ! 27.7 ! 28.7
"~ twonGhw S 279 L e
O Llwndpw 2t8 0 279
 Lthoqw - - A
C tdwwwows L 263 | e
T anquewe T 472 L T T s
O Ungnqw 289 22
™ 49 1 a9
 dpwuwews 259 266
© MpwpGw 282 328
""" upgps . 30 37




Apnquunwbnid  Gepdntetiwl wpfuwphwgpwywl plbnwgiwl gnigwlhyp wpnibwyned £ GGwg
pwpdn, pwbh np Gepdncddwh pnipe 68 %-p Ywwnwnynid £ Mntuwunwbhg, 2hGwunwbhg L Qwqujuunw-
Ghg (Gwiunpn wvwph wyu GpypGGphg GGpdNLddwb Swywip Ywqguibp tp 64 %): Lhindwjnid hwdwwwwnwu-
fuwl gnigwlhzp pwpdép £ GEpdniédwh dGe MntuwunwOh 066 Yorh hGinbwbpnd, npp, hGswbu L Gufunpn
wnh, Juqub £ dnwn 30 %:

Swjwunwlnid  Gepdncédwb dhoht hwyqwénipjwl gnigwlhyp GGpdncénd/3LU hwpwpbpwygne-
pjnilp, 2009 pywlywlh0 wob) b wwpowlwynpywéd wwpwlplhiph L dwewjnipjniGbbph Gepdncddw GYwg-
Gwl wnbdwbph GYwwndwip nnpupwiht wpunwhwynnegjwip hwidwfuweb GGpphl wpryniGph wnwewbghy
Owqiwb inbdwbpny: CGn npnd, nnpwpwiht wpunwhwjnnipjwdp hwdwfuwnb Geppht wpnniGph GJwgnedp
qawihnpbb qGpwquwbgtp b hwiwfuwrb GGpphG wprynibph Gwanuip npwdwihlG wpnwhwjnnipjudp’
wwjdwlwynpywé npwih dnn 16 %-ny dhohl wnwpblywl wpdtgpyowip: NtunwbGwuhpdwéd gpbipt pninn
GpypOGpnd Lu qpwbgyti £ UUL nnpwph Guwndwdp wgqgqwihG wndnyph wpdtgnyned, hGsh hGunbwGpny
nniwpwiht wpunwhwjnnipjwdp LU GJwgiwb wnbdwtpp qGpwquwglp G0 wqquwihG wpdnypny 3LU
GJwqiwl wnbdwbpp: Uwywyb npny Gpypbbpned, wybniwdtbwybhy, wwypwlpltph nu wnwjnipyncGabph Gep-
Un6lwl GJuwgiwlb nbdwtpp qbpwqubgt] G0 nnpuwpwihG wpunwhwjnnipjwdp 3LU Gwqdwh nGdwbpp,
hGsh wpryncGpnud Ypdwingb) £ wyn GpypGGph™ GGpdneddw b Gundwdp dhohlt hwyjwdénipynilp: Uwulbw-
ynpwwtiuv' \pnquinwibnid 55.9 %-ny Owqb| GG «dbpgbinbjw, onwyhG L opwyhl wnipwluwnpwunh dhongltiny,
32.5 %-nd" «Fwlbpwhnipwiht wpunwnpwlp» L 27.7 %-nd" «UtpLGwuwnppwynpnudlbin L dGuwbhgqubtip»
wwnpwbpwfiudptiph GEpdncsiwb swywibtpp, hOsp Guwuwnb) £ GGpdntddwb dhohl hwyywoénipjwl gnigwbhzh
Gwgiwln: Unpnnuwynid 36.0 %-ny Ypdwwinybi| G0 «3wlpwhnidpwjhb wpunwnpwlpy, 39.0 %-ny™ «UbtiptGw-
Gbp, uwppwynpnudlbp L oGfuwGhqaGtip», 60.0 %-ny «dbpgbinGjw, onwihG L opwjhG tnpwGuwnpuinh dhong-
Gtp» wwpwbpwhudptph GGpdncédwb SwywiGtpp, hGsp Guwuwnb) £ GEpdncédwb dhohl hwydwénipjw
OJwqgiwlp: Lhindwynid Gepdncddwl dhohlG hwyywénepynilp Gywqgb) £ «3wlpwhnidpwjhl wipunwnpwGp»,
«dbpqbinbjw, onwihlG L 9pwihG wnpwluwnpunh dhonglbp» wwpwlpwiudptph GGpdnédwl dwywGtph
GJwqgiwlb hGwnbwbpny (hwiwwwwnwufuwlwpwnp 39.0 %-nd L 67.0 %-nd): Eunnbhwjnid GEpdnLédwb dhohl
hwyjwénipjwl Gwqiwl wwwndwep «UtpkGwtp, uwppwynpnudlbp L dGluwbGhqaGbp», «dbpgbinGjw,
onwjhb L 9pwjhG wnpwGuwnpwnh dhongltin» L «Ns pwOlwndbp dGunwnbbp L npwlghg ywunpwuwnywé hpbp»
wwpwbpwfudpbph Gepdntédiwh swywGGph Yndwwnned £ (hwiwwywwnwufuwbwpwnp 40.0 %-ny, 62.0 %-ny L
52.0 %-nuU): Lwwndhwyntd GnijGwbu Gepdnisdwb dhohl hwywénipjwl GJwgiwl wwwmdwep Gh wpp
wuwnwbpwfudptiph Gapdniddwb SwywiGph Ypdwwnnedb b, dwulwynpwwbu, «UGpLGwGtn, uwppwynpnid-
Gtp L dGluwbhqibtip»” 46.0 %-ny, «dbpgbinbyw, onwjhh L 9pwihb nmpwbuwnpwnh dhongltin»® 62.0 %-nd, «Ny
pwlywndtip vGwnwnbtn L npwighg ywunpwuwnywé hpbp»® 51.0 %-nyY, «Iwbpwhndpwjhl wpunwnpwlp»’
31.0 %-ny:

Unynruwly 14. LEpdnLodwld dhopl hwlwdnipywl gnigwlpyn (%)

bnYhn ; 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Unppbgw( 727 | 529 | 388 | 285 | 235 | 23.0
B A 803 | 71 o6 | 839 | 811 | 648
 lwedhw L s94 | 614 | 665 | 620 | ! 559 | 29
e o 502 | 645 | | 695 | 76 | 77| 553
Cweeews w5 s 07 | 0 | . w7 130
| wquhwwnws | Bl me i 2061 29l 3741 356
 pnquwews L 510 1 éé}_] ___________ 0 Bad | o 3"5_:"""""2355"
 Unndw o 809 | 09 | o18 | 80 | 040 ! 736
W 21 215 | 21 217 | 20| 207
duunws L 86 1 5170 569 | 62 | 566 | 490
 nwpwhow L 560 | s07 | 1951 506 | ! 555 | a79
- s o 563 | 569 | 586 | ! 578 | ! 576 | 188




Unyniuwly 15, UninwhwGdwl ne GEpdni 60wl uinntgdwdpl pun wwypwipwfudplph oqunuwgnpddwl

nLpnnegyntGlGph ”

! Owyuwy, 006 nnpwn Sbuwywnwp Yzhep, %
UwnwGpwluntdp T UpnwhwGnd | Ubpomomd | UpmwhwGmd | Ubpdmémd
| 2008 | 2009 | 2008 | 2000 | 2008 | 2009 | 2008 | 2009
Uwywnnnulwl wypwGpGtn | 675 361 | 594 | 4437 | 65 52 145 139
| Uptnp L fushspGen 1883 | 1177 | 6133 | 5059 | 184 | 169 | 149 | 158
| UpyniOwpbpulwG wwpwnGln | ] 7368 | 4882 | 13513 | 9453 | 706 | 701 | 328 | 206
dumbihp LdwebiwGne 63| 197 | 6317 | 5144 | 06| 28 | 154 | 162
| Gwwhow, wenupsn | 409 | 243 | 5814 | 5736 | 39| 35 | 141 180
| SpwGuwnpowhGuwppwdnpmudGn, L i b R
uwinetin L nnwag duiutin 1333 12 M2 2089 03 15 83 85
U wwpwlplen 0.1 00 09 02 00 00 0.0 0.0
- cowstsn | 10432 | 6963 | 41161 | 31920 | 1000 | 100.0 | 1000 | 1000

Uwpwilplbnf hwizdblzhre

Upwnwphl wwpwbpwpowbwrenipnitGp 2009 pqulwGhb Yuqob £ dnn 3579.0 G0 nnpwp Gwiunpn
nwnpdw hwibdwwn Gdwgbiiny 26.8 %-ny: Uwypwbpbbph hwpytlyzrh wwywunipnp Ywqobg £ 2081.3 LG nnpwp’
Gwfunpn nwpyw hwitdwwn Gdwagbing 21.9 %-nd: buy pun wnluinph yhdwlwagpnipjwl' wnwlg «@ubywn-
dtip L Yhuwpwllywpdtip pwntp, pwlGywpdtp dGunwnltp L npwbghg hpbp» wwpwlpwiudph wwpwlpw-
2nowbwnenipjnilp Yuagub) £ 3818.9 010 nnjwp Gwiunpn tnwpyw hwdbtdwwn GJwqgbinyg 23.7 %-nd, huy ww-
pwlpGbph hwytyzrh wwywunipnp Ywqib) £ 2398.6 10 nniwn’ Gwfunpn nmwpdw hwidbdwwm wwywubiny
17.0 %-nu:

2009 pywlyw0hG, h wmwpptpnipnil Gwfunpn twpjw, 3wjwunwbned wak) E wnlnbuncpjul pwgyw-
snipjwl gnigwilhzp'™ L Ywqubp Gnin 58.3 %: Snigwlhoh GiwG wdp hhiGwlwnud wuwydwbwynpyws t
wwnwbpbbph nu wnwjnipntGGGph wpunwphb 2powlwnenipjwl hwdGiwwn nnwpwjhG wpunwhwjnnepjwdp
3LU-h wnwowlghly Gwgiwlb wnbdwbpny: Lwfuyhl WUIU GpypGGpnd npubinpdby 606 GpJwé gnigwlbhzh
dpwylG Oqwquiwl dhwnudObp: WO hwniwwbu Gwqbp £ Unpnpnduynid, Lhindwgnid, EunnGhwynid b
Nwquwfuunwbnd”  Juwdwé nnwpwihd  wpnwhwjnnipjwdp  3UU-h hwdbdwn - wwypwlplbph L
SwnwjnipyntGGGph wpnwphb 2powlwnnipjwb wpwowbghy Gwqiwb wnbdwbnny:

Unynuwly 16. Pwgywonipywl gnigwlpyn (%)

tnyhp 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Unnptiow( ! 1215 | 115.8 | 105.3 | 96.6 ! 89.2 ! 76.2
Ctwenthw 1535 |- 679 1725 1564 | 1865 | - 1354
Clwndhw A 1030 | w079 | 105 | 1034 | 980 | 856
Clhedw L 14 L 1218 | 1285 | 1218 | 1324 | - 1101
Cwwunwd L 755 722 634 | 563 | 558 | 583
AwquhuwwG o %3 %0 | o9 | 924 | 944 799
Apnquowd 936 | 952 |\ 1244 | 1369 | 1485 1 - 136.5
CUndw A se | w2 i 1367 L 134 | qmso | 1107
N 565 | 566 | 549 | 519 | 534 % . 488
Cdpwunws o 808 | 859 | 897 | 895 | 814 788
MwpwhGw 0 196 | - 1022 1 %1 | 954 | 1031 | 941
Cupps 1040 | 1059 | 1067 | 1042 | 1049 | 922

7 hGsugtiu wptnwhwGowd, wiGybu b GEpdniddwl gnigulhGbpnid punwpwghlbph Ynndhg hpwlwlugdwd welinnipp plneplywd
sk Buwnuwpuwghlbiph Unndhg yuinwnywos weluinpnid hunluwwbu 066 inGuwlwnwn Yppr nilh dwupnwinwn wynmndbpblwlbnh GGpdne-
onidp.

8 Pwgywénppul gniguilhsn = (wuypnwlplbph b Swrwmp/niGibpp wmnwhwlGowl L G6pdniddwl gnidwn (wpnwphl welbuph
2nowbwnnipynil) x 100/ 30U):
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Snwphly 6. Uypwlplliph L Swewynipynt Gabnh wpwnwhwlnid/3VU L Gapdneonid/30U gneguilifiplbinp (Bhophl
2000 - 2008 pp. hwdwn) Guifulihli lvU3IU bphyplGapned (%)

100

y =0.7324x + 20.906
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UpunwhwGnud/3LU

Pwgywonipjwlb gnigwlhh wpwGdhl pwnunpwwmwnptph” wpunwhwbned/3LU L GEpdncénd/3LU gne-
gwlbh2G6pp hGwpwynpnepynib 66 nwhu hwulwOwne, pb gnigwbh2h nhGwdhywb YnGyptwn np pwnwnpw-
nwnpny £ ywjdwbwynpgwé: Iwjwunwbned, ophluwy, thnpp G0 hGswbu wpunwhwbnud/3LU, wylwtu k) GGp-
UnLoncd/3LU gnigwbhaGtpp:

Ownwympini Gabnh hwpdblphn

2009p. plpwgpntd «OwnwynipntGlGbp» hnnjwéh wwywunipnp Gwaqb) t 18.0 %-nd Ywqubiiny 268.1
0.0 nniwp (Gwpunpn wtwpph 327.1 G0 nnpwp): «OwnwynigjntGOtip» hnnjwéh pwgwuwywb hwpytlrh
Gwgnidp hhdGwlwbnid wwydwbwynpdwé £ inpwbuwynpunwihb dwnwnipyntGGtph pwgwuwlwb hwpytbyznh
Unun 57.3 410 nnpwp GJugiwdp (17.3 %): CGn npnud, pGrGwunwn wnpwluwynpunwihlG dwnwjnip)niGGtph
hwydtlyrh pwgwuwlwb stnpywdépp Gwfunpn nmwpdw hwdbdwn ywlwub) £ 56.5 G0 nnpwpny (19.3 %),
onJuwjhl tnpwGuwnpunh hwpydbyznh pwgwuwlywb sGnpdwdpp™ 18.7 G0 nnpwpny (25.2 %), onwjhlb wnpwbu-
wnpwhbp wab) £ 2.9 0.0 nnpwpny (9.2 %), GpYwpninuwjhtG wipwGuwnpunhbp Gwqb) £ 13.2 6,6 nnpwpnd,
wywmnunpwluwnnpunhOp® 29.5 910 nnwpny: Updwwnydb) b Gub wywhnwgpwlwb dwnwynipjntbGlbph pugw-
uwywb hwydtyyhrp™ 16.3 §10 nnpwnpny Ywd 28.5 %-ny:

Snwphly 7. Unuinwhwlnn 6wruwynipin GaGpp 2005 — 2009 pp.

Jja WU nnjwn
400.0

350.0
300.0 ]
250.0
200.0
150.0
100.0 ]

il Re=rmm B=—0 B im s i

2005 2006 2007 2008 2009

L] Spwlbuwnun O Qwlwuwphnpnnipnti ] by [ | Jwdwlwngsuyhl b inbin. owewynipni GGG Uy
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Snwphly 8. Landnidynn dwruynpiniGlatinn 2005 — 2009 pp.

450:0 %/

400.0 /

350.0 // % /
300.0 l_ % % %
250.0- ] %/ % % %
200.0 // / / / /
150.0 - / / / / /

2005 2006 2007 2008 2009
Spwluwnpwn ] Guibwuwwnhnpnnig/ntl [ | buy O Uwpwhndwagnnipini L Uy
Ehwdnuinbbnh hwpdGlphn

2009 pywlywbhb «GYwdninGtpy» hnnjwdéh hwybinipnp Ywuqob) £ 166.6 00 nnpwp’ Gufunpn tnwpyw
hwibdwwn 0wgbiny 304.6 610G nnpwpny: Updwwndwb hhdGwlwl wwwndwep wpfuwwnnidhg GhwdnunlGtph
GwagniilG £ hGsp ubignGuyhl wfuwwnnnObiph GUwdnunGBph Gephnuph 252.2 G616 nnpupnd  GwqiwG
hGunbwlp E: Iwydbinipnh GJuqiwl ywwndwn £ hwlnhuwgt) Gwb ninnuyh GGpnpnudGBphg GUwdnenbtph
wpwnwhnuph wép 52.4 610 nnjwpny Yud 18.8 %-ny: @LL 2009p. wwnnlbwywl ywhniunbbpp wybjwgtb) 6o
600.3 U010 nniwpnd, vwuwyl, hwywnwy npwl, ywannbwlwb wwhniunlbbiphg unwgdnn GwdnunlGpp
GJwaqb) 606 53.9 %-nd’ Ywagubiny 26.0 6,0 nnpwn’ Gwfunpn nwnpyw 56.5 816 nnpwnh thnfuwptba:

Qnuupply 9. BlyudinunGbpp huspylilzhiep 2004 — 2009 pp.

G UUL nnpwn
750.0
550.0
//\
350.0
1

150.0 —

-500 . T . T l T T I
-250.0

2004 2005 2006 2007 2008 2009
T vagnauyp wppuunnnninp Ehwonunaty B GLwonun GepnpnidGiphg = Gluwdnunlbph hupyblspn

«GYwdntinGbpy» hnnjwséh nbwh nnipu thnfuwbGgnudGiph 069 wyu wwnph Lu qquih GG Gnbp nupnwyh
Gtpnpdwdp dGnOwnpynepyntGbbpnid ng ptighnGOwnbtph Ynndhg unwgdwé L Ybpwbbpnpwd Gywdnunbbpp
(Gwiunpn nwpyw hwibdwwn wabing 57.0 410 nnpwpny Ywqudt] GG 265.1 §10 nnjwn): CGn npnud, nunnwiyh
GGpnpdwdp dGrGwpynepyntGGtpnud ng ntighnGGunGGph Ynnihg unwgywdé L ytpwbtpnpdwdé Glwdnunp thwu-
nwgh hnup sh GOopwnpnuy, wy] wwpqwuwbtu, pun Jdwpwjha hwpytyzrp dtpnnwpwlnepjwl, qpubgyned k
Goywd hnndwénid, nph hwywrwy qpubgniip wpnwgnyned b $hlwluwlwb hwdh «Awnnuyh Gepnpnid-
Gtp» pwdlnud: 6Y pwbh np Gqwé dhengltipp hpwywlnud nnipu 60 quithu Gpyphg, Ywnbh £ pGpwghy
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hwyh wwywuncpnp nhinwnyt] Gwlb wewlg G «dbpwbbpnpdwd Ghwidniiny hnnwdéh, pwlh np wyl
Gpynbbpniy, npntin ownwnbpypyw GGpnpnudbbpl ne npwbghg unwgywé GlwdanunGtpp qquih GG, plOw-
YwbOwpwnp qquihnptlb thnfudnud £ pGpwghy hwydh wwwunipnh dGénepynilp, L wnwowbnud £ plGpwghy
hwyh wwlwunipnh «ntp@wglwb» fulnhp (wryniuwybbp 17, 21): Ninquiyh Gapnpnudbbphg Glwdninlbph
wpunwhnuph 469 wju tnwph Lu 2wpnibwyt) 66 GJwqb) 2whwpwdhGGGpp wbgywp nmwpyw 58.4 410 nnjwphg
nwnrOwiny 49.9 410 nnpwn:

Uryniuwly 17. Jwpdbinne Gphypmd JGpwlbpnpywo GlpwdninGbpp (06 UUU nnywn)

bnhn ; 2004 | 2005 | 2006 | 2007 | 2008 | 2009
tuonthw ] 6432 | 7049 | 12592 1 18811 | 13009 | 4362
lwndpw 3185 | 3850 | 730 6625 | 105 | - 21632
lhew 4090 | 2093 | 6782 10581 1 194 1 - 1200.2 |
wweewG 1076 1552 | - 1939 | 2502 | 2081 | 2505 |
| wquiwewG I 5156 | 2004 | 78301 20386 | M8 1915.8 |
Umandw 3841 274} M6 1128 9095 | 249 |
R 53300 | 93610 147170 . 233800 | 339000 | - 17482.0 |

dpwunwi ; 457 | 485 | 645 | 490 | 763 | -48.0

LOpwghly inpwlupbnwnbbn

CGpwghy wnpwludbipnbbpp Ywaqob, G0 813.9 416 nnpwnp OGwfunpn twpdw hwitdwwn GJwqgbing
323.7 410 nnpwpny: CGn npnd, pGpwghy npwbudtipnbbph Gowb GJwgnidp qpbpb wdpnnonipjwdp wwj-
Gwlwynpgwé £ dwulwynp hwindwéh npwbudbipinltph Gwqiwdp 329.2 G0 nnpwpny Ywd 31.0 %-ndy:
MbGunwywb plGpwghy wnpwludbpnbbph GEphnupp 2009-h6 wak] £ 5.9 G106 nnjwpnyd L Ywqobk] 84.0 g0
nniwn, nphg 45.5 4.0 nniwpp dwpnwuhpwlwb oqlnipyniGb k, 17.6 GG nnpwpp wnGubhywlywb oqlnt-
pjntbp, huy 20.9 610 nnpwpp $hGwluwlywb oqlnipynibp: 2nin dwulbwynp npwlbudbipnbbpp Ywalb GO
733.2 010 nnLwip:

2009 pywlwbha 33 pwGlwihl hwdwywpgny ng wnbinpwjht Gwywwnwyny hpwlwlwgywsé thnfuwd-
gnuiGtpp GGphnupp Ywqub £ 1124.1 6.0 nnpwp, huy wpunwhnupp 194.9 610 nnpwnp (Gwfunpn nwpyw
hwibdwuwn GGphnupp GJuqb £ 31.3 %, huy wpunwhnupp™ 19.5 %-ny): Onfuwbgniiltiph hGswbu GGphnu-
pnid, wjbwbtu b wpnwhnupnwd gquith Y2he ntlGG0 MncuwunwGG ne UUL-6. Gephnupnod” hwiwwwwnwufuw-
Gwpwn 80% L 8%, huly wpunwhnupntd 51 % L 12 %:

Unynruwly 18. UwulGunnn hwndwdh plpwghly innwlupbpinbbnh, vbgnluypl wyfuwnnnlbph wfuwwnwdwndh
L ywwypinwy inpwlupbnnlbbnh GGphnupp 2006 - 2009 pp. (UiG UUU nnjwn)

8nLgwlh; : 2006 2007 2008 ! 2009
UtignGw)hb wtuwwnmnnbbph wzuwwnwywnd 576.0 . 7427 . 9292 . 677.0
__ UuwuGundnn popwghly npwluPbpnlbn 17097 & 9276 1 11613 1 8107
__ Ywulwynp juwhinwy wpwludbpnlbn 0 596 62 .20 . . 60.9
COnwakbp 13453 17465 21825 | 1548.6

Uwulbwynp inpwludpbpnbbph b ubignlwihl wpfuwwnnnbtiph Glwdnunbbph 066 GEphnup nlGGG Gubl
Uninnw@, Qpnquunwbb nu dpwunwOp, huy Qwqwiuunwbb ne MncuwunwGp hwdwpdned 66 «wpunw-

hnuph» GpypGtp, npinbn wzfuwwnnud G0 qqwih pyny dhgpwbuinbtip ytipnGpjwy GpypGtphg:

Unynruwly 19. Uwuluidnn hwindwdh plpwghly inpwlupbminlbpnh L ubgnluyhl wyfuwwnnnlbnh wyfuwwnwywndh
(qnun) wnbuwlwpwn Yrhop I0U-nLd (%)

bnLhp ; 2004 ; 2005 ; 2006 ; 2007 ; 2008 I 2009
dwwunwG O 2 S - S S 166 A 155 156 150
| wqufuuwnwG <1 A I S R - N N 39 . LT 25 . < A
| Opnquawl 125 186 i 243 4 253 o 218 216

Unpnndw 29.0 | 327 36.8 38.4 36.4 28.7
I IO OO AN S - R N N S SO N B

JdpwunwG ! 8.6 ! 76 ! 8.8 ! 9.1 ! 8.4 ! 11.0
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33 JadwpwyhG hwyybyznh «GHwdinunbbn» L «COpwghly npwludtipnbGtin» hnnjwsébbpp, hGswbiu L
Gwiuyhbniy, 2009 pdwlwbhb hwlnhuwgtb| G0 «UwpwOpltin» L «OwnwynipyntbGGp» hnnjwébbph pwgw-
uwyuwb stinpywéph PhGwbuwynpdwl hhdlwlwb wnpjnpbbp: 2Gn npnid, G2qwé hnnwélbph dhengny
ShOwbuwynpdby £ wwypwlpbbph nu SwowjnipjntlGGbph hwpdblyrh pwgwuwlwb dGwgnpnh 41.7 %-np
(Gwfunpn tnwph 53.8 %-p):

Spwphyy 10. Llpwghly hwzdp wwppbpp
uya Uun nnjwn

1200
800
400

-1200
-1600
-2000
-2400

5
-2800
2005 2006 2007 2008 2009
Unlunph hwpblphn [ Ownuynip/ntGlbnh hwpyblyhr 1 Elhwdnunbinh hwpdblyhn
L Llhpwghly inpwlupbpnlbn = Llpuwghly huphy

Unyniuwily 20. Lapwghly hupdh inbuwlwpwn ppnp I0U-nd (%)

GnUhn 5 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
UnnpbiowG 27.8 | 208 | 13 | 177 | 273 | 337 | 236
CtuenGhw - 14 1 - 14 1 04 1 156 | - 173 1 100 | 47
Lwwngpw T 83 - 129 | 123 2271 223 133 98
w0 - 69 | - 770 74 107 1 - 146 122 40
Rwwonwe - 67 | - 05 | - 110 18 1 64 | 181 157
wquhunws - 09 i 08 | 18 1 - 25 1 - 791 47 31
nquowd 4 - 22 1 131 16 - 101 1 59 . 138 1 22
Ungndw T 66 | - 181 831 - 15 [ - 153 1 163 81
™ 82 | 101 1 110 96 | 60 . 62! 40
dpwoows - 94 1 69 . A4 - 1514 | - 198 | 228 | 119
Npwhbw 58 | 107§ 20 1 - 151 37 71 15
“upeps - 60 | 44 - 35 | - 58 | - 73 s7. 03

2009p. plpwgpntd Gwfuyhl WUIU Gpypbtpnd pGpwghy hwhy/3uU hwpwpbpwygnepnibp hhdlw-
Jwbnwd 0jwqab] b ywjdwlwynpdwéd wwpwbpbbph b SwnwynipyntGGbiph wpunwphG 2powlwnenipjwlb dw-
JwiGtph Ypswindwdp® $hGwbuwnbnbuwywb sqlwdwih wgnbgnipjwb Ghppn: Utipdpwpjwh GpypGtpnid
pGpwghy hwpyh dGwgnpn/3LU hwpwpbpwygnep)nilp nwndby £ npwlywl ywjpdwbwynpdwéd wuypwbpbtph
nt dwnwjncpntGGtph GGpdncddwb Ypdwndwb hGwn: Unppbowlnid L Qwquiuuinwbnud JbpnGzjw) gnigw-
Gh2p GJwgb t, pln npnud QwqufuunwGnid GnyGhuy nupdbp b pugwuwlwb’ uwywé dhowggauwihG pnt-
Ywbtpnwd Jwnthph qbGGph GJwqiwlb hbwn:

hGswbu Gyt E, whgniwjhG GpypGepnud pGpwghy hwyyh pwgwuwlywb dbénipjwlb ypw wgnned £
Owl GwiuypOnd yunwpgwé onmwpbipypjw GEpnpnudltph nhiwg unwgywd L ybpwbbpnpjwé Glwanin-
GGph wdp, hGsp pbil thwuwtnwgh hnup sh Ghpwnpnid, uwlw)l wagnnud £ pGpwghy hwdh ywywunipnh
aGénpywl ypw:

Swyyh weGbiny dtpp Goywé hwlGquiwlpp Jbppnidwlywl Guwwwybbpng npunwnydtbp £ Gul
wnwg YyGpwbbpnpqwé tiwdwnh plpwghly hwayh wwywunipnp:
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Unyniuwly 21. Clpwghly huwipdh (wewlg Japwlbnnpywo Ghwidng) inbuwlwpwn Yppon 30U-ntd (%)

bnhn ; 2004 | 2005 | 2006 | 2007 | 2008 | 2009
EutnGhw ! 67 ! 65 | 104 | 107 | 53 ! 6.2
Lwedhw 0T 06 | 04 e 202 | - 134 16
Lhedw T 59 | 59 | 85 | - 18 | - 120 | 08
Bwweowd 4 25 | 24 1 12 1 37 1 - 101 | 128
uqupunwG 20 | - 15 | 15 | 60 | 55 | - 14
pnquowt 35 | 03 1 93 | . 514 1 - 108 | 01
R 03 | - 2R 103 | - 128 | 447 G 86
e 04§ 14 ¢ 100 | 65 | 68 | 46
dpwuewt L 62 | - 104 1 160 | - 193 | 22 | - 123
Upeps 43 1 32 1 714 7 w82 . 85 | 24

Cuwn wryniuwl 20-n1d GEpYuwywgdwé ndjuGeph’ h tnwpptipnip)nil «Uwulwynp tnpubudbpnbip L
wfuwwinnidhg GYwdninbbp» hnnwény 066 Otphnup niGbgnn UM gjnwu GpypGeph Unpinnduwyh,
NpngquunwOh L dpwuwnwbh, Iwjwunwdnid gqwih G0 Gwb yepwbbpnpjwé Bywdownp swihtpp, hGsp pwgw-
nbnt nGwpnid GUwwnynud £ pGpwghly hwadh wwywunipnh qquih Ypdwinncd, hul 2004 — 2006 pywywa-
GGphG° wpnbG GnuyGhuy hwybinipn: 2007 pqwlwlhg uuwé plGpwghy hwohdp Ypyht pwgwuwlywh k
nwndb] wwjdwbwynpgwdéd GEpdniédiwb wah pwnpép nbdwtinny: 2009 p. dhwyl wwpwbpbbph GGpdniénidp
Ywqub £ ppwghy hwydh pGnhwbnip wpnwhnuph dnwn 66.0 %-p (Gwiunpn tmwph® dnwn 70.0 %-p):

uumhSULP 64 dDhLULUUHUL IUCHPY

Jdowpwjhl hwpytyrh ppwghy hwayh ywywunipnh wab ninbygdt) £ ywwhwwih ne $hlwbuwyuwb
hwpyny unwgynn dhongltiph GGphnuph qqwih wény: Ybpohlu (wnwbg UP gniin wpunwphl wywnhybbph
thnthnfunipjwl) 2009 pywlwbhb Yuqib £ 1514 6106 nnpwp’ Gwfunpn tnwpdw 1155 4316 nnpwph thnfuwntba:
hGswbu L Gwiunpn twph, qquih wdt] t PhGwluwlywb hwphdp, huly yuwwhwnwih b $h0wbuwlwb hwydh
wdp (1349.5 40 nnpwn) gnpbpt 6wyt t pGpwghy hwdh wwywunipnp: UGGunpnGwlywb pwbyh ywhniuwn-
GGpp wdb G0 wybih pwb 600 40 nnpwnny:

Snwphly 11. 17 JowpuyhG huwpdblpnh huwpunuwh e phGwlvwlwld hupdh pwnwapwnwnpnbap
2005 - 2009 pp.

ua Ul nnjwn

2005 2006 2007 2008 2009

[ Guiyhnug h huiphy

nnwbh GepnpncdGen

/7 TMnpunpbyuyhl Gapnpnidltn

Uy Gbpnpniolbn

bunypunuy h b phlwbuwlwl huphy

= = = = Twhniunughl whnpdGbnh thnhnfunipync (- wao, + Gywaqnid)
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LUMhSULP IUChY

LUwwhwwh hwadh hhdlwlwb pwnwnpwwnwpp hwlnhuwgnn uwwhwnw) nmpwbudtbpnlbbpp tnwpw
pGpwgpntd Ywquob G0 89.1 010 nnjwn: Lagwé gnigwbhzp Gwfunpn wpyw hwitdwn GJuqgb £ 40.2 %-ny
Ywd 59.8 410 nnpwpny: Uw wywjiwbwynpgwé £ hGswbu dwubwynp Juwhwnw) inpwbudbpnbtph, wjbwbu
£l wEnwlwh npwlbudbpinbbph hwiwwywunwufuwbwpwp 32.4 L 27.4 410 nnpwpny GJwqdwdp:

dhuuLlULUL IUThY

Npwbu yswpwihlb hwyytyznh $hlwluwlywb hwrdh 2009 pywywbhlb npubnpwdéd wnwbdbwhwn-

Ynipjnth Ywpbih £ GG ninnyh GepnpnudGtph, wy GpnpnudOtph b wwhniunwihG wynhyGbph qquith
wdp’ Gpwé hnuptipp hwiwwwwnwufuwbwpwp Yuqitk] GG 724.8, 1139.8 L 600.3 40 nnpwn:

Unyniuwly 22. ptulbuwlywl hupdh Guenglwdpn (Gwyuwn’ dia UUU nnjwpn)

SnigwGh;Gtin ; 2006 | 2007 | 2008 | 2009

Annwyh GepapndGtin (gniwn) ! 450.1 | 700.9 ! 9252 ! 724.8

IR e Y Y Y

W GbpnpnudGbn (o) T 4681 3034 5331 1139.8

“MuwhnunwhG whwhdGbph ngnfungggi - 360 - 5462 1 23351 - 600.3

e 465, a7 12204 | 1260.4
Mnnwlh GepnpnLolen

2009 pywlywGhb ninnwyh Gepnpnudlbph Gephnupp Gwiunpn nmwpdw hwdbdwwn Gwgt) £ 200.4 9(G
nniwpny (21.7 %-ny) L wqgib| 724.8 410 nnpwp (gniwin): Unwin 52.7 610 nnpwpnd wdbjwgb) £ wpnbpypnid
ninnwyh GepnpnuiGtph Swywip, dhulnylb dwdwbwy 777.5 010 nniwpny wybjwgt] G0 Iwjwunwbnid
Jwwwpywé ninnuyh Gepnpnudbtipp: Ny ntighnbOwnbbph Ynnihg 33 dGrlGwnynipyntbbbiph pwdGbnhpwyw
Juwwhwnwntd Juwnwpdwé ninnuyh Gepnpnudbtpp Ywqub) 66 470.5 016 nnpwp (Gwfunpn tnwph 819.8 010
nniwn), 265.1 410 nnwpp GwhuyhGnud yuwnwpdwé ninnuyh GepnpnudGbph wprynibpned dGrGuipyne-
pjnLGOGpnLd ybpwGGpnpdwé pwhnuypl £ (Gufunpn tnwph ugob| Ep 208.1 010 nnjwp), dhlbnyl dwiwbwy,
41.9 U106 nnpwpny wat) G0 dhodhpdwjhb Jupytipp (Gwfunpn nwph GJwgnudp Yuqdb) tp 92.5 916 nnpwn):
2009 pywlywlhb pwOlywjht hwdwlwpgnid ninnuyh GGpnpnudGbnbd wdbiwgtp 66 111.8 00 nnpwpnyd’
Gwfunpn nwpdw 167.4 410 nnpwnh thnfuwnbG:

Snwphly 12. Nupnuwlph GepnpncdGbpp 2005 - 2009 pp.

G UUL nnpwin
1000.0

800.0

600.0

400.0

200.0 -

~ \Il

2007 2008

I= IREN

2005 2006

0.0 -

-200.0

nnwlh GepnpncdGbn wyn pyncd O Puwdlbinppwlwl Gwwpunwnid [ | dbpwlbnnnywo pwhnyp o Uy yuwpuinuy

Ninnwyp GepnpnudGEpp mwpdw pGpwgpned hpwlywbwgyb) G0 hhdGwywbnid Nncuwunwbh, Spwi-
uhwyh L UpgtGunhGwyh GEpnpnnbGph Ynndhg (ntnnuyh GGpnpnudGbph hwiwwwunwufuwbwpwnp 52.6 %-n,
27.0 %-p L 6.6 %-p): LGn npniy, NnLuwunwOG nennwiyh Gepnpnudbbpb hpwwbwgpt) £ EGYnpwtGtp-
aghwjh, qugqh, wrwp oph L gninpznt wpnwnpnepjwl b pwzfudw, hGswbu Gwb gudwpwihl npwluwnpunh
L funnnywywwpwjhG thnfuwnpdwb npnpinGGpned (hwiwwwwnwufuwOwpwn 39.3 %-p L 38.7 %-n), dpwi-
uhwG’ Ywuwh, huy UpgblGunhGwl® onuwjhl nnpwbuwnpunwihG gnpénibbinepjwb npnpuincd:
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Unyniuwly 23. Mennuwiyh Gepnpncdlbn (hwpybnne bpypned) /7 30U (%)

Gnyhn ! 2004 ! 2005 ! 2006 ! 2007 2008 2009
Unpptipw i 54.1 33.8 213 ! 13.0 ! 82 ! 6.7
Ctwenchw LT 81 214 w08 | 127 74 91
Clwedpw """""" 4 s """"" aa LT 8.3 """""" 8 o """"" 2{6': """""" 03
Clhedw 341 a0 61 1 52 0 39 0 0.8
Rwwunws O 69 1 a8 | 74 76 80 | i 88
Awquhwews 96 | 35 78 106 18 116
CApnquews 79 1 17 64 | 54 . 74 a1
CUngdw [ 581 64| 68 | - 123 1 17 16
‘e [ 26 11 30 42 a5 32
Cdpwonwt 96 | 14 1510 72 122 71
Cnpupow L 26 1 et 520 89 o1l 41
| Upohd (wnwl Unppbpuity) | 61! a4l 77l 90! 77l 51
Uhopti 105 | 89 | 89 | 94 | 78 | 52

Lwfuyht U3V hwlpwwbwnnepyniGbbpnid ninnwyh GepnpnedGtp/3uU hwpwpbpwygnipjwb gnigw-
Gh2p 2009 pywlwbhG, 2008-h hwitdwwnnipjwdp, hhtGwywOnwd npulbnpbp £ Gjuwgiwb dhunnwdltip: LYwg-
Uwl hpdtwywb ywwndwnep yepnGywp GpynpGGp ninnuyh GGpnpnudGtph Gephnuph twywG Gwgnedb kp:
Uwulwynpwwbiu, Uninnduwyniy, dpwuwnwlnid, Lwndhwynid, QYpngquunwbnid b Lhindwynid nennuiyp Gep-
npnuiGtiph Gephnupp Gwiunpn nwpdw hwdbdwwnnipjwdp Gwgtb) b hwdwwwwnwufuwlwpwp 87.8 %-ny,
51.2 %-ny, 94.6 %-nu, 49.8 %-ny L 83.4 %-nu:

Snwphly 13. FGwlsnipywl 1 0shl puwdhl gﬁzléﬁnlz ownwnbinymw nipnuwlh GepnpndGepp (WUU nnpwn) dhisk
2009 pywlhwlp (Gnuwnwluyhl)

Apnquunwb 7] 226
Un nnyw 645
Nypwhbw 963

Swjwunwb 1150

dpwunw 1562

N w21

Lhindw
Lwwnyhw

P863

| 3495

Unppbiowl | 35F8

Nwqwiuunw ] 3786 10466

EunnGhw

0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0 9000.0 10000.0 11000.0

Mnpuinpbyuwyhl GapnnnidlGn

2009 pywlwbhb gpwbgyt) b wynpndbiwihb Gepnpnudbbph 3.9 610 nnpwph gnin wpunwhnup® Gw-
funpn mwpdw 8.4 410 nnpwph gnuwn GGphnuph thnfuwntb: Uyu thnthnfunipjwb wwwndwnp WP Ynnihg 10 (G
nnwph ywpwnwwnndubph dbnppbpnudl k:

2 Mugnuilih GEpnpncdGERp Yniunwliughl gniguwlhsn hwpdwnplpfby t gnudwptyng hnupbpp® uluwd 2000 pyulpulhg:
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Uy GepnpnLdGen

2009 pywluwbhG «Uyp GEpnpnudGtph» gnun wdp Yuqob) £ 1139.8 410 nnpwp 2008 pwlywbh 53.3 416
nniwnh thnfuwptl, hGsp wwydwbwynpwé b wywpunwydnpnepyncGltiph™ wynpybbph GYumdwdp wnwowl-
ghy wany, npb k), hp htpph, wwjdwlwynpgwé £ wyhnmwlywb Ywrwwnpiwb b npwdwdwnpluiht dwnpdhl-
Gtiph Gtpgpuyddws wpwnwphb Jupltpny:

Menwlhwl wpwiywnowl dwnpdhGGan

2009 pwlywlht 33 wbwnwywld Yuwrwdwpdwb dwpdhbGGGph wpunwpht wwpunwynpnipyncbGbph
gniin wdp Yuqguib £ 1043.8 410 nniwp (Gwfunpn wtnwnph' 144.9 3 G nnpwp):

CGn npnud, wenwywb hwndwsh Jwpybph Geiphnupp nmwpyw pGpwgpnid Ywqob) £ 1064.7 610 nn-
rwp (Gwiunpn nmwph' 160.1 416G nnwn): Lephnuph 47.0 %-p Yuquib| G0 MntuwunwOh GwpGnepjwb (500 G0
nnwn), 15.9%-p° Iwdwfuwphwjhl pwGyh L Gninunlbnbunipjwlb qupqugiwl hhdGwnpwih (Gwfunpn
nwnh 52.3%), 14.9%-p" Unpdniyph dhowqqujhl hpoGwnpwoh Ynnohg mpwidwnpjwéd Jwpybpp:

Swpyw plpwgpnid wbnwlwl hwndwéh Jupytiph dwpnuip ugobp £ 20.9 016G nnpwp (Gupunpn
twnph' 15.2 010 nnywp), huy ydwpdwé innynuwydsdwnpbbipp’ 22.0 6.0 nnpwp:

Pwalibn

UnlunpuwyhG pwGlytiph gnin GepnpnudwghG nhppp®' wéti b 126.7 816G nnpwpny: 0Gn npnud, wpnwphG
wywmhybbpp wakp 66 202.7 910 nnpwpnd, huy ywpwmwynpnipjntGGGpp 76 616 nnpwpnd: UywnhdGGph Gow
066 wop wwjiwlwynpwé £ wnbinpwjhb pwbybph Ynndhg ng rGghnGGunGGphG tnpwdwnpwdé Junybph
105 416 nnpwpny wybjwgdwdp: UhLGnylt dwdwGwy, hOswtu L 2008 pywlwOhb, wybjwghb GO 33
wrbinpwihG pwaytph wywbnbtpp wpunwuwhiwbywh pwGybpnd™ 40 410 nnpwpny (2008 pquywlhG™ 75.7
416 nnpwpny): Lwfunpn wpyw hwitdwwn Wwpnwynpnep)nlGlbph wdh wnbdwh Gjugndp wwjdwbwynp-
Jwé t ns ntghntlwnGtphg GGpgpwydywéd Junybpp Gywqiwdp’ dnn 90 G0 nnpwpny, huy djnwu Ynndhg
wak) G0 ng ntighnGOunGGph nunnwiyh GGpnpnudbtpp” 111.8 610 nnpwpny:

Snwpply 14. Unlunpuyhl pwllibph qnun GepppniduyhG nhnpp 2003 - 2009 pp. Z

dia UUL nnjwn

400
200 =
0 | . \IL |
]

-200 N —
-400 ~.

-600 —

-800 \\ -
-1000 ~
-1200 —

-1400

2003 2004 2005 2006 2007 2008 2009

1 Upuinwphl wlinpdGbn L1 Unuinwphl wywpunwdnpnypyni GGG Bnuwn wpnwphl whnpyGbn

Lwhuyhb U3V Gpypbabpned webinpwghG pwOytph gnun wpunwpht wynhyatph nhGwdhywl gnyg t
wnwihu, np gnuin wpnwphl wynhyGbph Juppwahép fuhuin nwppbp £ 2009 pdwlwOhG pninp Goywé
GpypGtph, pwgwnenipjwdp Apnqunnwbh L M-h,  pwlOlwihG hwdwlwpgp hwlnbu £ UG npwbu gnin
wwnunwww:

2 Pun Jawpuyhl hupyblpnp: b unwppbpnupnl npwdwdwplughl Yhowlwenpmpnud, Jowpuypl hupyblpnh huqidwl dEpnnwpw-
Gnipywl hwdwdwyl, welunpuyhl pwllbnh wpunwphl whmpyGan L wwpuwgnpnepindGG6n dlwdnpnn gnpdwnlnipintGG6pH thnin-
funipyneln hupduwnlyyned Fwewlg JGpwqluhwndwl b Gapwened b ns thnfuwnlly b wpunwndnypnd gnpownrlnggntGG6pp. Can npned,
yowpnpuyhl hupdblpenid pwlluyhl hwdwlwnpgh 0k Gapwnynid G0 Gwl Junplughl Quwqdwlbnwnigpint GaGph wpunwphl wlmpllGbph
nL wwpunwydnpnupynt GG6pH hbwn uwwdwo gnpownlnepincGGapp:

2 Unlunpuyhli pwllbph b duplughl QuqdwlbpynupinGibph qnin Gepnpniduypl npppp dwiwbwlwhunndwdh (epoh npnipjuwdp
Gbpwened F Guwl JGnwqlwhwannedp.
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Unyniuwly 24. Uplunpuyhla puwlliGph qnoin wmnwiphl wipnpdGbpp (06 LU nnpwn)

bpyhn ! 2005 | 2006 | 2007 | 2008 | 2009
Unnpbipwl M9 - 1302 ;- 716 L - 13457 & 906.3
t“““”f'hLU1°324 ____________ -33705 | 67947 i - 81397 | -7623.3
lwedhw 43915 1 89389 | 146083 | - 150040 | 120143
lhogw 25237 | 43996 | 871914 . - 126669 |  -8716.6
Swwuews L 4135 204 - 24922 1 - 4814 1 318.6
Awquhuwnws L - 61765 | - 151401 | - 223327 | - 131346 | -45089
pnquewS T 469 7051 A8 - 491 1 1317
Unndw 02 1027 | 43691 - 2090 | - 65
o~ 134837 427725 | 7458 13479 1 299
pwuew 336 | 3021 8026 | 0407 1 7350
Mypwhw 5 -2410.8 | -8752.2 | -22550.9 | -29365.7 | -18675.0

Uwulbwinp huingwd (wnwlg welinpuyhl pwalibnh)

Swpyw plpwgpntd dwulwynp hwndwéh wy) GepnpnedGbpt wybjwgb G0 104.2 410 nnjwpny, pGn
npnd’ wynhydbbnplb wdbiwgt) 66 dnn 272.5 010 nnpwpnd, huy ywpwnwynpnepyniGbtipp' 168.4 410 nnpwpny:
b tnwpptpnipynih Guiunpn mwpyw, Yuwbfuhy wpnwndnyph GGphnupp qquh sh GnGp L Ywqob] £ 240.4 610G
nniwnp (2008-h0° 466.6 010 nniwp Gbphnup): Lwfunpn Lwpdw hwdibkiwwn Ywlfuhy wpunwndnyph Swywi-
GGph Gwanuip wwydwbwynpywé tp Ywhuhy wnbupny uinwgynn dwulwynp wnpwbudpbpuinbiph, ubgnlw-
JhG wfuwwnnnGBph Ynnihg ninwpywé GwdninGbph GEphnuph Gqugiwdp, sGwjwé Iwjwunwb dwiw-
Gwd gpnuwpohlylbph pywpwbwyn 2009 pywlwbhG 3 %-ny wybjwgb) £ IGnwqu yownpdwb wwjdwlny
wnpunwhwOjwé wwpwlplbph dwywbbpp wrbinpwiht Jwpytph wynhdwhl dwup, Gufunpn twpjuw
hwdibtiwwn 0wgb) 60 L Ywgib] 8.8 4i0 nnjwn: IGnwaqu ydwnpdwb wwjdwbnd hppwywlwgywéd wpnwhw-
Gnudp Yuqub) £ wypwbpltph wpnwhwGiwb 1.2 %-p (Gwfunpn tnwph® 1.6 %-p):

MuwpwwynpnepyntbGtiph dwuny qquihnptlb wadb| £ wrlinpwihG Jupytph dhengny GGpdniénudp’ G-
funpn nwpgw hwdbdwwn' 2nipe 47.0 016 nnpwpny: Lawd gnigwlhyp Yugob) £ 2009 pquywlh wwpwlp-
GGph GGpdnLsdwb 1.9 %-p (Gwfunpn twnph' 0.1%-p): Upwnwphl wfuwphhg dGrGwnpynipniGGEph Ynnidhg
Gepgpwyywé Jupybpp Yuagut) 66 112.9 014G nnpwn (Gwfunpn vwph' 123.3 310 nnpwp): CGn npned, Gowé
Jwnytpp Gepgpwydytbp GG hhdGwlwbnid «EGYwnpwtGBpghwyh, quah, wwp oph L gninp2nt wpnwnpnipynil
L pw2funidy, «bwwy» b «Swdwpwihb inpwluwnpw, funnnwywwnpwihG thnfuwnpnid» §jnenbpnd:

GGGunpnOwlwd pwil

LGGunpnGwlwb pwGyh wpunwpht ywpunwynpnepjniGGbpp 2009 pywlywbht wybjwgt) G0 448.1 4G
nnpwnny Gwpunpn tnwpgw 12.1 a6 nnpwp 0uqiwb thnfuwpbb: MwpunwynpnipintGGbph wép hhdGwyw-
Gnud yuwwywé £ UU3-hg Jwpyh GEpgpuyddwb hbwn. hpwhwlwgyby 66 26.5 316 nnjwph Jydwnpnudbbp (Gwfu-
ynG Jwpytiph dwpnialbp), unwgdb GG 303.6 GG nnpwph Gnp pwfunidbbp’ UUI UpkiGn pwy, 25.2 4i0
nnwp wdwfuwphwiht pwGyh ®©npp L dhohG dtnGwnpynipyntGGbph hwdwp Phlwbuwydnpdwl dwinsb-
thnepjwl b KW gbipdwlwlwb pwGyh' 8.6 010 nnpwph Jwpytp® hhthnpbipwjhb pniwih qupqugiwb L
dGpwywbqbynn EGEpghwjh qupqugdwb 6pwagnptiph 2powlwybGnned:

dawpwihl hwybyzeh ybpnbojwp gnpdwnbnigniGbtiph wpnyniGpnid gpwbgyti 60 wybigniy $howd-
uwlwb hnuptip, 33 YGhunpnGwlywb pwayh hwdwhuweb wpnwphl wwhniunbbpp watk) GG 600.3 410 nnpw-
nny L Yuquib 2003.7 010 nnpwn: Swpdw plGpwgpntd UGGnpnGwlwh pwOyh Ynndhg wpwmwpdniph 2ne-
Yuwjnid wpwnwnpdnyph gniin Juwawepp Yuqibl £ 695.4 G0 nnpwp:

LUGOaunpnOwlywb pwOyh hwidwfuwrb wpnwphl wwhniunbbiph hwdwpdbpnipyntlp gGwhwwnn gne-
gwlh06pp nLGbgb| G0 hGnlyw nhGwdhyw:

Ltndniodwl owdlynyph gnigwlpyn mwupw plOpwgpnid Juagubp £ 6.6° Yupniy waking Gwiunpn
nwnyw 3.6 wihu gnigwOhzh hwibdwwn: Mwwndwnep dh Ynnihg Iwjwunwbh Iwlpwwbnnpjwl Yurw-
JupnipjwlO L YeGunpnGwlywb pwGyh GEpgpuwywsé Jupybph hwghl dhowgquyhl wwhniunlGbph wad t,
djneu Ynnihg wwpwbpltph L dwnwynipntGGbph GEpdncdiwb swyw GBph 22.7 % Gwqgniip: LpGGp, np

2 Unlunpuypl pwlGlbnh gnun wpnwppl winpGph gnigulpyGeph wnpnupp ppwdwdwplughl YpdwlwenpnipiniGa F npnkn
Gnwndwd b ybpwelwhunnedp, b nwuwlwnqdwl wundwneny hGuwpwdgnn 66 npnp wnwppbpnupyniGaan.
2 Annquinwh weluinpuyphl pwGlbnp qnun wpmwphl wimpdGeph gniguwipsh wnpnipp, 2006 p-hg uluwd, Innquinwih YR Guypl
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Uhowqquwjhl wpwywmphlywjntd qupqugnn GpynGbph hwdwp nputiu wyn gnigwOhzh plnniGbih uwhdwG k
hwdwnyned 3 wdudw Gwaghép L hhdbwlwlnud whwp £ ywhwwbdh hwnwwbu wjb GpypGtpnid, npnbg
tntwnpp dhowgquhl Yuwwhwwih 2niyubbp uwhdwGwihwy

Snwphly 15. Iwiwfuwrl wpnwphl wwhniuinlbbpn L G6npdnisowl swolnypn

G UUL nnpwin wihu
2500
16
2000 T /\
1500 \\/ /
~N

1000 T

500

0
2003 2004 2005 2006 2007 2008 2009

1 Jwdwfuwnrl wpnwphl wwhniunlbn

= Ubpdniodwl swdlynyp (we wrwlgp)

Lwfuyht U3V wlnwd tpypGepned 2009 pqwywbhb GEponcsdwb swéynyph waklwpwpdp gnigw-
Gh2p, hGswbu L Gwfunpn wwph, 2wpniGwybp £ gpwbgybp Mncuwunwbh Ywbnepynilnid”™ 20.8 (Guifunpn
nwnh hwiwwwnwufuwb gnigwbhp Yuqdb) £ 14): Un wdp wwydwbwynpdwé £ 2009p. plpwgpntd Nne-
uwunwbh Mwbnepywb wwpwbplbtinh b swnwynipyntGGbph GEpdnLddwb Swyw|GGph 33.1 % Ypdwindwdp:

Snwphly 16. LEpdnLdowl dwdlnyph gnigwlipp 2009 pywlwihli

tunnGhw
Lhinduw
Unpnnw
dpwunwb
pnquunw
NypwhGw

Unppbipwh
Swjwuwnwb
Nwquwfuuinwh
Lwwnyhw
na

13.8
1 3.9
14.5
14.8
1 5.2
15.7
1 6.3
1 6.6
1 7.1
1 7.5
zu.::
é 4'- é 6'5 ; é é 1'0 1'1 1'2 1'3 1'4 1'5 1'6 1'7 1'8 1'9 2'0 21

Swiwfuwnb wpnwphl wwhniunbbph pwjwpwpnepjwb qGwhwwndwb gjnu jupbnpwgnyb gnigw-
Gh2p hwiwfuwrbG wpnwphlt ywhniunGbp/npudwihb qubqwé gnigwbhG k, npp gnyg E wnwhu, pb hs-
whuhb t wdpnne npwiwihl qubgywéb wpunwndnypny thnfuwnpytipne hGwpwydnpnipyntlp’ Yuwhwwih
hGwpwynp wpwnwhnuph wwjpowbObpnd: LJwsé gnigwlhyp 2009 pywywlhlt Ywqobk] £ 167% Guwfunpn
nwnpyw 81%-h thnfuwnbb: CGnniGth Gowagh6 t hwdwnynid npwiwihb qubqywénid ywhniunbbph 5-20%

dwlwpnwyp:
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Unyniuwly 25. Jwdwifuwnl wpmnwphl wwhniunlbp/ npwduyhl quiligywd (%)

8nLguiGhy ; 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Swiwfuwnb wpunwphb ywhniunGbp / |
nnwiwhG quiigwe ; 183 | 136 | 114 | 9 | 81 | 167

Uhowaqquyhl Gepnpntduyhl nppp

2009 pywywah JGpoh npnipjwidp Iwjwunwbh gnin Gepnpncdwyhl nhppen, hGswbu Gwfunpn tiwph-
GGphG, pwgwuwywa tp L Yuqguibl £ 4077 610 nnpwp’ Gwfunpn nmwpdw hwdbiwwn wsbing 606.9 310 nniw-
npny: C0On npnid, wynhyObpb wybjwgtp 66 1112.4 G0 nnpwpnd, huy ywpwwynpnepyniGbotipp” 1719.4 4|6
nnpwnny:

Cuwn GEpnpnudwyhG nhpph’ Ywrwywnpnipjwl Ynnohg GEpgpwyywd Jwpybph qény wywpwnpp 2009
pywlwbh gGpoh npnipjwdp Ywquiby £ 2471.1 916 nnpwp, huy WP Jupytiph génd ywpunwynpnipyntGGbipp’
501.4 010 nnpwp: 2009 pwlwlhG dhpwqquihl GGpnpnudwihl nhppntd wnbinpwihG pwGytph Ynndhg
Gapgpwyywé Jwnpytpp 0qwqbp GG 2nipg 97 010 nniwnpny: CGnhwlnip wywpunwynpnipjntGGeph 2ning
3111.4 410 nnpwnp (37.5%) Juqub] 60 yGunnepjwb ywpumwynpnep)ntGGGpp, huy dwgwé 5188.2 410 UUL
nniupp (62.5%) dwulwynp hwwnywéhlp, nph 4G qquith G0 nunnuyh Gepnpnudlbnp (69.9%):

33 nbghntlwnGEph Ynndhg wbophGynn Ywbiupy wpwnwnpdnipwjhG dhongltpp L wjwbnlbbpp, puwn 33
uhowqquwjhb GepnpnudwghbG nhpeh, Ywaqobp G0 1489.5 010 nnpwn Gwfunpn nwwpw hwdbdwwn wdbiny
240.4 9 G nnpwpny:

Unyniuwly 26. IuywuinwGh GGpnpncduyhl nhppp 2008 - 2009 pp. (410 UUL nnjwn)

Smguilihz i Ubpnpmduyht npppp Ubpnprduyht npnpn

2008p. gl | 2009p. y/tnohl

anuwn GhpnpnudwhG nhppp -3470.0 ! -4077.0
e 3102 | 4226
©Mupnwyh GepnpnudGon wpnepbpnss o 245 | 767
_ Tnpodbugh GepnpmudGep 22 . 141
Wi GtpapruoGp T 6767 | 21281
S Unlnpuyhli qwpy s46 | 399
S dwplp 72 L 1950
S UwGfuhl pwowlwG dhengltn L wiwGnGtn 15275 |+ 18363
S e 174 LT 569
R SO 3 R~ 12

MuwpuwynpnipjnLGlbp ' 6580.2 8299.6
U Muqubh Gbpnncdten 338 35209 | 3e82
 MnpnPbiwht GepnpnuGen o 183 1 209
 WGkpnpnuGen 30411 © 46504
S Unlwnpuyht qwply 106 |+ 605
S dwplp 26424 | 0180
S fpwdwdwnlughl YupqudnniwG swnohGebn | 1753 | 5014
S Menwlwl ywowdwpowd dwpohGaep 12038 | 24711
S T s610 | ae42
S WihwodweGen L 5023 | 5813
S Uwluhl npwowlwG dhengltn b wiwGnGbn 35 0 3824
o U wwpowdnpnepniGeen si6 1895

Gpt nhunwpyblp nGuntunipjwl hwingwdésbbnt wnwbdhb, www Ywptih £ wnbulb), np dhwyb WEGupn-
Owlwl pwGyh gnun wpnwpht wynhyObpb G0 npwywa, hGsp pugwwnpyned £ Iwjwunwbh dhowqqujhl
wwhneunbbph dénpjwdp, huy pwllywjhl, wyhnwlwh L dwubwynp hwindwébbnb nlbbl pwgwuwlwl
gntwn GEpnpnudwhG nhpp:
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Snwphly 17. SGuinbunipywl hunindwdGbph gnun Gapppniduyhl nhnptinp 2004 — 2009 pp.
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dhowlwaonnipjwl Jupsnipynt G
UGhy Uptipuwbyw, Lhihp Uwpqujw(

LUuUrPUL

Swiwfuwphwiht $hlwluwinbnbuwlwlb dqlwdwip qquih wgnbgnipyntd nibGbgwy Iwjwutnwbh
nbwnbuntpjwlb Jpw: SOGunbuwlwb dqhwdwdidh hGunbwbplbtpp hwnpwhwpbint hwdwp hpwlwbwgdbghl
wnwnptip dhongwnenidbbp, fwlwb thnthnfunipyntbbGGph Gapwpldtght hpwlywbwgynn inbnbuwlwb pwnw-
pwlwlnipjwlb tnwpptipp, wyn pynid wpunwphl whunwlwb ywpnph pwunwpwlwbnepjnclp:

NtinLu 2000 - 2002 pywlwGGEppG Iwjwuwnwbp, CTpnquuinwbp, dpwunwbp, Unpnndwb guén tlw-
untin niGbgnn UM wyb Gpypbtphg EhG, npntn welw EhG wpunwphl yGnwywb wywpwph Juyninipjwb
futnhnGtp: Uwlw)b 4Gpohla dhGsaqlwdwdwjhlb dh pwOh wnmwphGGphl Swjwuwnwbh wpnwphl wyGunwlwh
wwpwph wpryntOwybn  unwywpdwb wpnynibpnid gowihnptl pwpbiwydybp thG Gpyph wpunwphG
wwpnwph ptinp QGwhwwnnn gnigwlhGGpp, pGnhwGnep wwpwnph dbe wybiwgbp tp wpnnbyw ywjdwGbs-
npny GGpgpwyywdé wpunwphl wwpwph Y2hep, hOswbu Gub sthG Yninwyytb] dwdybnwbg wwpumwynpne-
pjntGGGp: bwnwdwpnipyntGp hhdGwlywbnud Jupnid Ep wpnnbyup wpnwphl wywpunph GGpgpuydw
pwnwpwlywbnipjnLG:

2005 pywlwlhg ubuwé, pun Iwdwfuwphwihl pwiyh nwuwlwpgiwl Iwjwunwlbp hwdwpybig
Uhohlt GYwdwnny Gpyhnp, hbsh wpnynibpnd Iwdwfuwphwjhb puJ(]uh1 ynnihg Iwjwunwbhl wpnnbjw
wwjdwabatpny wnpwdwnpdnn Jupytpnd wpntb thnfuwphGytine £hG ng wpunnbywp wwjdwbbbpn npwiw-
npynn Jwpytph: Lapywjniu Iwjwunwbp nbrbu hGwpwynpnipinid nlbh qupytip ytpgbtbine IDA-hg, hbs-
wtu Owbl YEpwywnrnigdwl L qupqugiwl dhowqquwjhlb pwGyhg (IBRD): 2006 pywlwbhg ujuwé IDA-hg
unwgywd Jwpybph dh dwul ncOph wpnnGyupnipjwl wybih gwép wunpdwb dwpdwb wydbih Yups
dwoybw, pOswybu Gwl wyn Jupybph sunwgywéd dwubtiph nhdwg hpwywlwgynd GG Jadwpnualtip, wyG
nbwpnty, tpp GwfuyhG Jqunpybpp sunwgwéd gnidwnbbph nhdwg qubGéniGbp stha hpwywbwgyned: Lw-
fuwwntiugnid £, np wpntl wnwehlw wnwphGGphl Iwywunwbhb wydbih gwén wpunnbGyupnipjwl wuwnhdw-
Gny Jwpybp £ vnpwdwnpbne Yepwlywnenigiwb L qupqugiwb dhowgquwihb pwGyp:

2009 pywywhh aqlwdwih htnbwbpny 3LU 14.2 % wOlyiwb L whGwnwlywb Gwdnunbbph Ypdwwn-
Owl wwypdwGabpned Ywnwywpnipjwlp pbpwghy dwhuutiph $h0wbuwynpiwb b hwwdqlwdwdiwihlb pw-
nwpwlywbnipjwl hpwlywbwgdwb hwiwnp wbhpwdtin thG ShGwluwlwb dhengbtin: Wapytght Gpyne fun-
2np JupYuwjhlb ywjdwbwagntp Gjwqg wpnnbjw)] wywjdwbGtpny: MntuwunwGh hGn yapytg 500 606 nnpw-
nh Jwpluwjhb ywjdwbwghn, huy UUI hGwn' dnn 540 610 nnpwph «UptiGn pw)» Jupyuwihb wwyjdwbwaqhp:
Un wwwdwnny 2009 pywywlhb wdbp GG hGswbu wpunwpht wbnwywlb ywpunph wijwlwywb sdw-
JwGtpp, wlwbu £ wwpwpp pnipwagpnn wy) gnigwbhGbpp, L sOwjwé wpnwphl ywpunph uwwuwny-
Gw0 hGwpwynpnipyniGGtipp nbnbu gquihnpbb quwbgqwé 566, uwlw)b Godwb shnnwibbph ywhwwbnwop
wwwaquwjntd Ywpnn £ wpunwpht wwpunph JuyniGnipjwb fulnhpGtp wnweowglbi:

ItGwnbwpwp, wpnwphl wGunwlwd wwpunph jurwdwpiwb nbuwayntbhg Ywupbnpynud £ wyw-
qwjntd Gnp wEnmwywb ywpwph GEpgpwydwl dwywGbpp fubijwdhn urwywpnidp: Sniljwjwlwb ninyn-
uwnpnupny Jupybph Gepgpwydwl nbwpnid npwbu wypGunpwlpwihG wnpnip Ywpnn GG hwlnhuwbw
uhowgquwjht $hGwluwlwb nywlbphg GGpgpuwyqwd thnfuwnnipynibGtipp: Ypwlg hwuwlbhnipjw
wwwhnyniip 066 swihny Ywiudwé £ Gwb wpunwphb YwjniGnipjwb gnigwbhpbtiphg, npnbg ypw Gepnpnn-
GGpp hhdGyned GG npnpnudGlp Yuywglbihu:

dtipohlt wnwphGGpht dwulwdnp hwndwdéh Ynnohg Gepgpwyywéd dhenglbpp Lu npubnpt) GG wdh
Uhwnnudltip, hGsp pbil 0ESdwglnid £ wwpwph ptinp (wybiih gwén £ wpnnbyunipjwl wunhdwlp h tnwppk-
pnipjnth wtnmwlwb Jqupybph), vwluyt Jyuwyned £ dwulwydnp hwndwéh wnpnwphl wfuwph dnwinp gnp-
obint hGwpwynpnipjwl dwuhG:

2009 pywlwlOhb dwulwynp wpunwphlt wwpupp d0wgb) £ gptpt Gnyl dwlwpnwyh dpw. wpunw-
phG wwpwph qGpwyzhn dwup Yuqgib] £ ytunwywb wpunwphl wwnpupp:

T JwupfuuphuypG pwGyp fudph 06 GG dinlnd Upowqouypl quinquigiwl L JEpwlwnenigiwl pwllp (IBRD), Uppwqquypl quip-
qugdwl wunghwghwl (IDA), Uhowqauyhl phlwluwlwl Ynpwynpwghwl (IFC), npinlp Jwnplbn 66 inpwdwnpnid Gphplbnh wwpun-
Gwlwl b ng wwpwnnlwlhwl dwpdhlGbphl:
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3U3UUSULkh UNSULPL MUNSLk IpULUYUL 8NF8ULPTLEND 2009 EYULULPL

Swjwuwnwbh wpnwphlt wywpunpp 2009 pJwywbh dtpeh npnipjwdp Yuqab) £ 5022.9 616 UUL nn-
Lwn3, nphg 3111.4 0,6 UUL nnpwpp (wyunchbnb nnpwn) Ywnwdwpnipjwb b UGGnpnGwlywb pwOyh
wpunwphl wwpupb £, 871.7 410 nnpwpp” werbinpwihG pwaytph L Jupyuwht JuqdwybpwnepjniGltiph
wwpwpn (GEpwrjw shedhpdwjhb Jwpybpp), 1039.9 010 nnpwpp’ ns pwly dwulwynp hwndwdh wywnpwnpn
(GEpwrywy shedhpdwhG Junybpp):

37 wpunwphl wwmnph uinnigdwdpp 2007-2009 pywljwlbbphli

a1G UUL nnpwp

2600
2400
2200
2000
1800
1600
1400
1200
1000 A
800 -
600 -
400 +
200

Ywnwywnnipjntl Uthwnpnbwywb pwGy Pwaytp Uy dwulbwynp hwindwé

2007 1 2008 B 2009

33 wnlbwnpwjht pwGytph L Jupyuwiht yuqiwybpwnepintGGph wpunwpht ywpupp (hhdwlwbned
pwnywgwé t ns ntighntiGunGbphg GEpgpuwyywdé $hlwbuwlywb Jupytiphg 464.2 010 nnjwp L wjwlnbbphg
382.2 010G nnpwp) 2009 pywlwbhlb Gwqb) £ 57.2 410G nnpwpny L tnwpbyGpoht Ywqit) 871.7 §10 nnpwn:
Unlunpwjhl pwGyGph Juwpybpp Owhunpn vwpjw hwdbdwwn Gjwqgb) G0 96.8 416 nnjwpny, dwubwynpw-
wbtu wmwpdw ppwgpnid Ghpgpwyyty 66 316.8 410 nnjwp JwpyuwihG dhengltip, huy Gwhuyhlnid &binp
ptipdwé qunytiph nhdwg Ywwnwnpyt) GG 411.7 310 nnjwnp hhdbwywb gnudwph dwpnedGbp: 2009 pywlywbh
ytpoh npnipjwip Gepgpwyywd Jupybph dhohb Yrwdé innynuwinpnypp Ywqub) £ 5.7% (2008 pqulwbhl’
6.3%), huy dhohl dwiytwnw)lnipynilp 4.5 wmwph (2008 pwlywlhG 3.9 wwph): 2009 pdwlywbhb
wnbnpwiht pwGybpp L Jupyuwyht yuqiwybpwnipjntGGbph hpdGwlwb Jupywwnne GpypGepGa GG Gnb
Mnruwuwnwbn, UG6 PppinwbGhw, Lwndhw, Qwgqwiuunwbp b LhpwGwGp: 2quih G0 dhowqquwjhl $hlwl-
uwywb YugiwybpwnipyntGGbphg unwgywdé dhenglbinp:

33 wy| dwulbwynp hwindwéh (wnwbg webinpwihb pwoytpph L Juwpyuwiht YugiwybpwnipyntGGph)
wpuwphb ywpwnpp Gwjunpn nwpjw hwibdwwm wybiwgt) £ 104.1 316 UUL nnpwpny L Yugobp 1039.9 9|6
nnwn: Mwpuph 33.5%-p Jwd 348.5 610 nnpwpp Ywqgit] GG shedhpdwjhG Junpytpp, 55.9%-p Jud 581.3
4G nnpwpp” $hwbuwywb Jupytipp, huy dGwgwéd 110.0 §10 nnpwpp”™ wyp wwpunwynpnipjniGGtpp, GGpwn-
Jw| wrbinpwihG Juwpytpp: Uwulwynp hwindwéh wpunwpht wywpunpl wybiwgb) t hhdGwywbned $hGwl-
uwyuwb Junytiph éwywGGph wsh hwayhh, npnGp 2009 pywlwbhG Ywqib) GG 581.3 §10 nniwp (Gufunpn
wwnph 503.1 4G nnpwp) Gwiunpn tnwpjw hwdGdwwn waking 15.5%-ny Ywd 78.2 610 nnpwpny: 2quihnntb
wdb| 60 Gwb webnpwihG Jwpybpp 5.7 whqwad Ywd 49.9 916 nnpwpny’ nwrbwiny 60.5 410G nnpwp (2008
pywlwbhG 10.6 410 nnpwp): HYwb hwlywrwy, shedhpdwjht Jupytpp GJwqb) G0 29.0 414G nnwpny Ywad
7.7%-ny Ywqubiny 348.5 40 nnjwp (Gwfunpn wwpph 377.5 010 nnpwp): 2009 pqulwOhG $hlGwbuwlwb
dhongltin GG  uwmwgdb]p hhdGwywlnd  MnuwunwlGhg  no LhnbrpwlnGtphg L nenndbp GG
ElGywnpwtGEpghwyh, Yuwwh b gwdwpwihl tnnpwbuwnpunh npnpunGtp:

 UninwiphplG upwpunph Jbpwpbpywy iy Gepph wnpimpp 33 U4O: Upinwphl wwmnpp bupdwedtby FUU3 «Upunwphl wwmnph yhouw-
Yuwagnnipywl hwdwpwannnlbppy dtnGwnlynid vwhdwlywd dapnnwpwlinipjwdp, hwdwduyl nph’ wmnwphl wwpnpl plngnlyncd t
wlwnbunipywl huindwdlbnh wpunwphl pnpnn wwpumwynpnupintGabnp, pwguwenipwdp ninnuwlp Gapnpntdbpnh (uwluwylG ninnwyp
Gapnpnedlbnh dhoppnduyhl Junlbnn Gepwneynid G0 wpnwphl wwpmph 06p): Cln npncd, wpunwphl wwpmph gnegwlppGnn
hwpywnywd 66 hwpdwwwhwlhwl hwpdwedwl nonwlhdwG ulqpniGpny:
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Uwuluwinpn hunndwéh wwpunwgnpnupint Gabinp 2007 - 2009 pywljwlGbnhl

G UUL nnpwn

1100
1000

e Em——" ///
0 4
o

2007

L | Puwaysp
T 1wy cwwtugnp hunngue
Puwllbnh bpywnwdwdlbin wwpunwdnpnupiniGG6n

= Uy dwulwynn hwangwdh bphwnwdwdlbnm wwpuwdnpnuypniGG6n

Unyniuwly 1. Uwulundnpn hunngwéh wwpunwynpnegin GG6phH Guwencgdwdpn (Gapweywy pwllbnn L upbuyhl
YwquwlbpunipinGG6pp)

G UuL nnjwn

Muwpuwdnpnip)niGhtip | 2007 | 2008 | 2009
| COnwdtlp dwulwynp hunywsh wwpnwynpaupyniGlen 1 1456.2 1 1864.6 1 19115
I S S SR
dhlwluwywt dwnbbp_ . 4.0 10633 : . 10455
UnbpwhGuwplen 78 106 605
________ Uwlnlbn ... esqy o 8sed 3822
________ Uhgdhnduyhl wwnwwynpnupyniGGn i 4988, 3916, 3557

Uj| wwpuwynpnipyniGGtn . 423 | 63.1 | 67.5

h wnwppbGpnipnilb Gwfunpn tnwphGtph, dwulwynp wywpwpp 2009 pqwywbh yGpohl 2w wybih
thnpp £, pwl whwnwlwb ywpunpp: MGnwlwb L npwiwduwplyuiht yurwdwnpiwb dwpdhGGGph Yynnihg
Gtpgpwyybp G0 wpunwphl ywpwnph qquih éwywGbp: Upyynibpnid wybunwlwl wwpuph dwywObpp
2009 pywlwbhb qGpwquwgb) G0 dwulwynp wwpuph wyw|Gtpp L uqib] pnhwbnp wwpwnph 62%p:

33 Ywnwywpnipjwb L UGGPNGWYHWGE pwlyh wpnwphl wwnpunpp 2009 pqwlwbhG, Gwiunpn tnwnp-
Jw hwibtdwwn, wak] t 1.5 dpn nnpwpny L nmwpbdtipeht Ywqdb) 3111.4 310 nnpwp, hGsp qptpt wdpnnont-
pjwdp dLwynnyb) t Gpywpwdwiybn wpunwpht Jupytiph hwydht: 33 bwewdwpnipjwb b WEGuANGuLwh
pwayh wpwnwphG Junplytpp 2009 pywlwh dtpoh npnipjwip? Ywaqot) GG 2966.7 §1G nniwn, nphg 2465.9
010 nnpwpp 33 bwnwywpnepjwlp npdwdé Junytinl Ga, huy 500.8 416 nnpwpp® 33 YGhwnpnGwywb pwayha:

Jwpwunwih wpnwphl wwpunph Gwengdwdpl pun gnpdhplbnph b JwnlweniGbph (2009 p.)

Jja UUU nnjwp
2600
2400 - 7
2200 -
2000 -
1800
1600
1400 -
i
§
800 - \ \\\

dwplbn D Unlunpuyhl Junltin D Ugwlnbbn . Uy wwpwnwynpnupnGaGn §I Uho phnduyhl unltin

4 Uninwiphl wlnwlhwl L whnwlwl Gnupfubpny Junlbnh yhowlwannipjwl hwywpwaeniwl wuwnmwufuwluwnnta 33 phlwlulbnh
(DU) Guifuwpwnnipyni GG £ Can npncd, wyu gnigwlpyp hupdwnldnid b hwpdwwwhwlwl hwpdwedwl Guwlfuply ulqeniGpny L GGpw-
pmd b dhuyl wpunwphl wpfuwnhhg Gapgnuwiyywd Junpltinh thwunwgh gnigulh Gnh Japwpbywy nbnbhuwmdnipyniln: Unipned
oquwgnndywd pnynn gnigwlhyGbpn hwdwwunnwufuwbnd 66 33 DU wngjuwy G6pha:

70



2009 pwlywGhlb wpunwphl wbnwlwb ywpwnph Gephnupp Ywqub) £ 1395.8 410G nniwp, nph dnwn
55.9%-p pwqliwynniwbh wwpwnnlGwlywb wnpjniplbiphg GGpgpwydywéd dheongltin G6: Uwulbwynpwwbu
Swiwfuwphwihb pwGyhg L Yninwnbuinbuncpjwlb qupgugiwl hhdlwnpwihg nwpjw plGpwgpned Gtp-
gnpwyyty 60 193.9 416 nnpwph, Updnyph dhowgquwjht hhdGwnpwdihg (UU3I) 455.8 410 nnpwph, Uuhwlw0
qupqwgiwbl pwGyhg (ADB) 119.1 414G nnpwph, Lwyp wpnniGwhwbnn GpypGeph YuwgliwytGpwnipinibhg
(OPEC) 10.0 010 nniwpp L 6ypnywyub qupqugiwb pwayhg 1.3 010 nnpwph $hGwluwywb dhonglbin:
Swdwfuwphwihb pwbyh Yynndhg gnudwnbtipp tnpwidwnpyt) GG hpdGwlwind «2Qupqugliwl pwnwpwlw-
Gnipjwl hpwlwlwgnid» 64.4 010 nnpwp, «YGOuwlwb Gawlwynipjwlb swlwwwphlbph pwpbjwydwb
onpwaghp»’ 25.0 010 nnpwp, «LUGGuwlywb Gowlwynipjwl SwlwwwnhGGph pwpbwydwb Spwagph |pwgnighs
$phlwluwynpnii»” 16.0 010 nniwp, «Nenqiwl hwiwywnpgh hpwwnwy Yypwywbqbowh dpwaghp» 8.3 110
nniwn, «Unnnowwwhwywb hwdwywpgh wpnhwywlwgdwh dpwaghp (I)»” 7.4 310 nnjwp Juwpywjihb dpw-
agptiph hpwywlwgdwb hwiwp: UU3 Ynndhg tnpwé 455.8 410 nnjwp Juwplwjhl dhongGbpp tnpwdwnpybp
GO «Uptiln pwy» JupywjhG dpwagph 2powbwybtpnud: Lwyp wpnynibGwhwlnn GpypGGph Yugiwybpwne-
pjntlhg unwgyb £ 10.0 G0 nnpup «Cniuwywlwb hGwpwynpnipncGGbn $tpdbpGephG» Gpwaph 2now-
Gwybtpnud: Gpyynndwbh JuwpywinniGbphg nmwpdw pGpwgpntd Gipgpwyywsé 615.6 410 nnpwnh d6é dwup’
500 010 nniwnp, utnwgyt) E Mntuwuinwbhg, 97.8 410 nnpwpp Uhowqquijhl hwdwagnpéwygnepjwl Swwn-
Owlwl pwlGyh Ynndhg tGGpgGnhywih npnpinp JuplyuwihG dpwqpbpph 2popwbwyned L 17.8 310 nnpwpp
QGpdwlwlwh Yepwlywbqlbiwb Jupytiph pwayh (KAW) Yynnihg hhthnptipwjhl 2niywih qupgwugdwa, ppw-
Jwuwnwwpwpiwb npnpinltph b EGEpgGunhlwih JuwpYuwyhb épwgptiph 2powlwyned:

Juywuinwlh Jwanwwbnnipniln, 1992 pywlwlh duypup 28-hG uinnpwagntyng UU3 Jwdwdwyluwagnh hnn-
Ywolbtinp, nwndwy IpdGunnwih wonwd: GweowlwnhsGanh funpbpnnid Iwywounmwln Gepluywglnid GG 33 ph-
Gululbnh Gufuwnwpp  (Ywnwywphs) L 337 LGGnpnGwlhwl pwllhh Gufuwquhp (Gwewdwnpsh  nbnuwluy):
Slonlllbnh funpnhpnnid Iwywuwnwln Pnynwphuyp, Shunnup, Pupwybyh, Uninnduyp, Mgpwhluyh, Upanbnwan-
Gtinh, NnLdhGhuyh, dpnwunwih, UwlhbnnGhuyp, funpywphuyh, FnuGhw-3Gngtgnyhluyp hbin dhllnyl fudpnid £,
nnh Gwpwdwnhsp Gapluynidu UhnGinjwlnlbph GGpluwywgnighsa E:

Fuywuwnwlh pwdbbdwun, ohlsh pwdbbdwubinh 11-nn plnhwanin Jepnwluynedp, Guwqoly t 67.50 i 30k,
huly npwlhg hbinn (1998 pywlwlh hntGywnh 30) wytywgyty L wydd huqdnid F 92 G 30p:

Juywuinwln UU3-h htin LOpty [ 6 Junplyuyhl hwiwdwyluwaepn: 2009 pdwlwlh nblnbdptnh 37-h npnt-
pwdp Juywuwnwlh wwpumwynpnegineGatnn UU3 Ghuwandwdp Guwaqdty 66 374.3 4G 30b: Cln npned, 1995 pyw-
Luwlh «Uplln-puyy L IPDU (STF) Snwanbinh phlGwluwlwl dhonglbnh htiinglnidp wywpningwd E: Pwgh 2009
pYwliwlhl Lopyws «Upliln-puy» hwdwdwybGwanhg, pninn Juwnylinn unwglly G0 GGGuinpnGwlwl  puwlhh
Unndhg: 2009 pyuwliwlhl Ylpywo «Upbln-puyy hwdwdwybwaonny uinwgywdo 301.9 dja 3@h gnidwnh 66.0 %-p
utnwgliy F GGGinpnGwlwl pwllp, puly dowgws dwup bwewywnpnipinlp:

R

Uofuwtpquttph wbuwp | AT sty | 31125009, ammepde
IPBU(STR) I 15121994 | 338 | 0.0
«Uptilin-puy» ! 2806.1995 . 43¢+ T 00
wvsuPRGR) I a02a9ee T 0e4 00,
caqec) 230520011 T eeol 480
£0dq (ECF) I i 25.05.2005 23.0 ! 23.0
s b I Y L)
“dpbinpay Y sEel T 501.9

*Spwdwnnyly b plnwdbln 13.5 dj0 30b:

*GOpily  nnwbiu ESAF hwdwduwylGuahn, huly 1999 pywlwlh Grytidpbnh 22-h0 JGpwlywiyty £ PRGF:

***Ulpyly F npybu PRGF hwidwdwylughpn, huly 2009 pyuwlwh Gnybdpbpnh 22-hG Janwldwlldly t ECF (plnjwylywd
Yupluyh gnpdhip):

> Spwdwnnyly E plnwdtlin 1.3 dil 3@h:

2009 pywlwOht wpunwphl wtnwlywb ywnpunph hpdGwlywb gnidwph dwpnedbbpp ugob GG 44.7
0.0 nnpwn, huy ninynuwyddwnbtpp™ 27.4 910 nnjwp Gwfunpn nwpdw hwdwwwunwufuwbwpwn 42.1 40
nniwnh L 12.1 910 nnpwph thnfuwnptG: Upnwphb ybnwwb wwpunph uywuwnpyiwb swywGephg 27.1 410
nnwpp Ywd wpinwphl wbnwywl ywpnph uywuwnpydwb 2nipeg 37.6%-p Jugobp £ 33 yhaGunpnOwywb
pwlyh wpunwphlt ywpwph uywuwpynidp, hGsp Gwfunpn wph Juqob) Ep 28.1 4106 nnpwn: CGn npniy,
UU3 Jwnytiph nhdwg 33 YGanpnbwlwb pwiyp L 33 Ywnwywpnipjntlp Jdwntp GG 4.6 316 nnpwp wnnyn-
uwagntiwn L ppwlwbwgpt) 23.6 G610 nnpwn hhdGwlwb gnidwph dwpnid:;
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UoJwé hnuptiph wpnynilpnid 2009 pwlwlhb Iwjwuinwbh wpnwpht wyhinwlwb wwpunph gnin
GGphnupp (wpwnwphlt ywpwnph qény GEpgpuwyqwé hlwbuwywb dhengltiph L Jdwpywé hhdaGwywb gne-
dwph wrwnppbpnepynil) uaqub) £ 1351.2 GG nnpwn, uwlw)t ywypiwbwynpwdé nmwpdw pGpwgpnid 3OP-h
GUwwdwdp nnpwph wpdtgpydwip (wpdtgnpynidp nmwpbdtpohb Ywaqdb) £ 1.7%), 33 wpunwphb wyGnwlwh
L wyhwnwlwb Gpwfuhpny wywnpupp wadk] £ 1389.6 410 nnjwpny:

Unyniuwly 2. 37 wpunwphl wbinwlwl wwmunph hwenigdwdpl puwn wnpdnyplbnh (%)

Updnup | 2007 | 2008 | 2009
30h ! 819 | 765 | 60.9
UUL nnpwp 39 4.1 24.9
tunn : 80 ! 83 | 5.0
uy 6.2 ! 11.1 9.1

2009 pywlwlh pbpwgpnid 3OP Gwwdwdp UUL nnwph thnfuwndtiph wpdbgpydwb hbGnbwbpny
Swiwfuwphwjhb pwOyhg (GEpwrjw] 9nequnbunbuncpjwb qupqugiwbl hhdlGwnpwdp) L UU3-hg 3OP-ny
Gpgpwyywéd wwpunpp hwiwwwwnwufuwlwpwn wsk) £ 21.4 610 nnpwpng L 10.3 410 nnpwpny’ Gwfunpn
nwnyw 27.8 610 nnpwn L 3.5 6.0 nnpwp Guwqdwb thnfuwptG, huy Gypnjh GHundwdp nnpwph thnfuwndtiph
wpdbnpiwb hbnbwbpny Qtipdwbhwihg L dpwbuhwihg typnyny Gepgpwyywéd wywpunpp Gwgb) £ 0.2 90
nnpwnny Gwfunpn nwpdw 2.6 410 nnpwn Gwqiwb thnfuwnbb: Onfuwpdtpbtph tnwnwbdwb hGunbwbpny
wpuwphl wwpupp wdk] £ 30.7 30 nnpupny: LeGGp Gubk, np hhdOwlwb wpdnypbbph GYwwndwdp 33
npwih wpdtgpyiwh hGinbwbpny npwdwihl wpunwhwjnnepjwdp wak] GO hGswbu Ywrwwpnipjwl wp-
nwphl wwnwph uywuwpydwb dwiuubipp, wyGwbu £ GGpgpwyywdé Junytiph wdw) G6np:

Unyniuwly 3. 37 wpinwiphl wbnwlwl b wbnwlwl Gpuzfuhpny wwpnph Yuentgydwdpn

2007 2008 2009
Unpynipp o _L_u_[l_tfﬂninlr]t}h_._u_z_ﬁrfi _____ [j{ﬁ_LiL_JL"E"_[n_t:—J._l]éf]H_i _____ § Lh_h_tfﬂninlhhh_._dz_ﬁr}_
nnLwn | (%) nnLwn | (%) nniwn | (%)
Pwqiwynnd 12037 | 831 12347 | 783 1 20139 | 67.9
ZZZ‘;“&%’Q;‘;’{%"“’”‘/”/”‘”' quing. 1034.4 714 1076.9 68.3 1274.3 43.0
B 579 109 - 1348 | 85 5867 | 198
| bypnywlwo pwty (wewg bpwoluhph) | b_é_j _________ 6_6_[ _________ 0 00013 _________ 00
L’Lfggwﬂmf&%“%;ggg“bf‘h J 14 | 08 | 150 | 0| 250 | 0.8
| UuhwlwG qupqugiwG pwGy (ADB) b 00! 00+ 81! 051 1265 1 43
Gpyynnd ; 245.2 | 16.9 | 3424 | 21.7 | 952.8 | 32.1
wv 345! 24 328! 21 311 10
epowGhw T 104 76 1253 . 79 1427 48
Cdpwovpw n 52 _________ 6.[[ _________ 5 _0____________0__3_:__________4_6_3_ __________ 02
| wwnGpw 9.4\ 621 1749 1 111 2706 + 9.1
| powwuows _________ b_.(_)_T; _________ 6._6_;r _________ 0 ooo _______ ébb_.f)_} ________ 16.9
LhGuh hhoGunpwd ! 47 | 03! 44 | 03 ! 3.6 | 0.1
Mbwnwlywh bpw2tuhpny Jwpltp 0.0 | 0.0 ! 0.0 | 0.0 | 0.0 : 0.0
CLAUUELE 1448.9 | 100.0 | 1577.1 | 100 | 2966.7 | 100

UhGsaqUwdwiwjhl wnmwphGbphl Swjwuwnwbh Swlpwwbnnegntip qupnd tp dhwgb wpnnGyug
Jupytiph Gepgpwydwl pwnwpwywbnepnil: dpw 20nphpy Yndwindby tn ng wpunnbjw) Jupytiph qquih
Owup: Uwlwyt dqlwdwih wwjdwbbbpnud Ywnwywpnipntbp L UGGwnpnGwlwb pwbyp ulutighG Gop-
gpwytb] GJwqg wpunnbyuw) wwydwbatpny Jwpytip: dbpohlu hp wpunwgnpnudb £ gk 2009 pywlwbh wp-
nwphb ywnpwph GGpyw wpdtiph gnigwGhynid, npp Gwfunpn mwpw hwdbdwwn wdk] £ ugibing 2801.6
4.0 UUL nnpwp (Gwfunpn tnwph™ 1153.2 610 nnpwn): Ypw hGunbwOpn wwpwph GGplw wpdtph nwp-
ptipnipyntlp wijwOwlywb wpdtiphg thnppwgt| £ h twpptipnipyncl Gwhunpn tnwphGbph: 3wny £ Gk, np
nppwl wwpuph GGpyw wpdtipp thnpp £ ywpunph wijwlwywb wpdtiphg, wjlpwl wwpwph wwjdwbGGpp
wpunOywy 66, wyuhlGpl wywpwph ptep thnpp £ Lwfunpn wpdw hwitdwwn wpunwphb ywpwnph GEplw
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wndtiph wép wwjiwlwynpgwé £ dh pwpp Gnp Jupybph Gepgpwydwidp, npnlp npwdwnpdbp G0 wpnn-
jwinpjwl gwép wwydwbbpny pwpdp wninynuwnpnyp, dwpiwb juwpd dwdwlwwhwnywé b wy b (Nne-
uwuwnwbhg 500 G0 UUL nniwp Jupy, UU3 «Upbln pwy» qupyp® 473 610 UUL nnjwn, IwdwfuwnhwjhG
pwOyhg 25 9106 nnpwp L wyib), htswtu Gul dhowqgquhh Lnnunuumnnupl.]bnh6 ququuujp7:

Unyniuwilly 4. 37 wpunwphl wbnwlhwl L wbnwlwl Gnupfuppny wwnnph npwidwnpowl wuwydwlGepp™

8nLgwGhyGtin | 2006 | 2007 | 2008 ! 2009
Snynuwnpnip (%) 08 08 0.8 1.2
UwpdwG dwoltan (wwph) 326 | 332 | 337 | 267
Qpuin-pbdkon (%) Viseq 585 | 553 | . 393
UpwnGjwy qunlbn (% wopnne wwpwph gk9) 1 989 | 990 | 990 | | 523
| Jwunwinwgnyws nnynuwnpnipeny Junltn (% wdpnng wwnph dbg) | 989 ! 996 ' 997 | 654
 wpyuplws GG Ghohl Upndwd gniguilhplbpp hpUWG Jpw:

2009 pywlywbhl $hlwluwywb dqbwdwip hwnpwhwpbint L npw hGnlwbplbpp stgnpwglbipnt
Gwwuwnwyny Gepgpwyytby G0 iESwéww) Junytp, nnnbg wpnynilpnid wpinwpht wtunwlwb ywpunph og-
nwagnpdiwl nunnnipjntGObpp Gwfunpn lwphGepph hwatdwwn npnawyhnpbG thnihntuyt) G0: Lepgpwyywoé
uhonglbph qquwih dwup 35.5%-p, ninndbp £ hwlwdqlwdwiwihlG dhongwnniibtph hpwlywbwgdwp,
16.1%-p tGGpgLuwnhlwyh, 15.9%-p° winwlwb Juwrwywpdwl, nbnbunipjntlnid jurnigwépwjhb puntb-
thnfunwdGtph npnpnGtp, dbwgwdé theonglbph nunnyb) G0 hhdGwywlnud tGepgbunhlywgh, gyninwnunbunt-
pjwl, inpwluwnnpunh L SwnwjnipynibGbtiph pwquywnObn:

17 wpunwphl wbnwlwl b wbnwlwd Bnuwpfubpny wwpwnpp 2009 p.° puwn oquiwqnpnddwl ninnnigntGG6ph

Yninunnlinbunipinil
tabpginpljw
Fwlwoqlwdwduyhl
Sk
UnnyntGuipbnnipyni 4,
2hGwnwnnipynil L
wplunnin
Spwluwnpn b
Swnwynipint GGG
Nanwlwl
Uy Yuwnwiywnnid, Unnnowwwhnipint g,
Ywrnigywdpuyhl Ynpnipinil, wyy
pwnbihnfunidGén, unghwywlwla
wnpwunnipjuwl ownwyntpntGaGn
Ynowwnnid

Gpyph wpwnwphlt wwpwph gnigwbhoh ybppnednipjwb ne ywpwunph ptinh qGuwhwwundwO hwdwnp wp-
nwphl wwpunpp unnpwpwn nhnwpyyned £ dh 2wpp dwypnnbnbuwlwb gnigwbhG6ph hGn hwpw-
ptpnipjwl d69: Upwwphl wwnpwph hwpwpbpwlwb gnigwbhGbpp wpunwphl ywpunph uywuwnpydiwb
htwn Juwdwsé hGupwynp rhulytiph pGnipwgnphsbbin GG: Ujn gnigwlhbbph dhongny qGwhwwnynid £ Gpyph
JswpniGwynepjwl L hpwgydbiihnipjwl dwywpnwyn, hGsp Guwuwnnid b wpunwphlt ywpnph wprynilwybion
Juwrwywpdwlb nt wryw fuGnhpGtph dwiwbwyht pwgwhwjndwOp: Upunnwpht wwpwnph pbrh gGwhwwn-
Owl hwiwp SwiwfuwphwihG pwlyl ogunwagnpénd £ wpunwphl wwpwnp/3LU, wpunwphl wwnpwnph
LU/ALU, wpunwphl wwpunp/wwpwbpbtph L dwnwynipniGbbph  wpnwhwbnid, wpwunwphlG wwpwnph
LW/ wwpwbpltph L SwnwjnipjntGbtph wpnwhwGnid hwpwptGpnepyncGGipp:

 Upinwphl upwminph LU hupdwplowl dwdwGuwly npubu qbnsdwl mnynuwnpnyp undnpuwpwn oquwgnpdynid ¢ CIRR wnlinuw-
npnypn. Uu innhnuwnnpnplbnn hwpdwnpldnid b hpwwwpwldned 66 SGinbuwlwl hwdwenpdwlgnipyuwl b qupnquigdwl wqdwlbn-
wnipjwl (OECD) 4nndhg.

7 bpt Gufunpn wnwpyw Glunndwdp nnlnuwnpnyplbpp dGughl wipnpnfu, www wpnwphl wwpumph LU-G 2009 pywlwipl, Gu-
[funpn vriwpdw hwibdwan, Yadwatn b Ghwqibn dnwn 2662.4 Ui nnjwpn.
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Unyniuwiy 5. Upinwiph wwpunph plinh @GuihundwlG gniguwiGhGbnp b npwlg pnjwiinplh uwhdwlGann

8nLgwlhyGhkip i Muwpwph 6wlp ptin i Muwpwph dhehG pkin i Muwpuph plipl. ptin
UntwphG wwninph LU wwnwGpttinh b i 220%-hg pwnan ! 132-220% ! 132%-hg guidn
SwnwjnipyntGGEph wpwnwhwbned | |

Upinwphb wwnunp/wwpwbpltph L 275%-hg pumén*i

SwnwjnipyntGGEph wpnwhwbned .

UnunwphG wwpnph LU /3UU i 80% -hg puwindn | 48-80% | 48% -hg guien
Upwniwphl ywpuwp /3LU ! 50%-hg pwndn* | i

*Uu gnigwilifph qony Twdwpfuwuphuyhl puwllyl niGh dhuyl wrwybwagney G uwhiwl:

Upwnwphb wwpunph ptnh qGwhwndwb gnigwbh06ph hwdwpyh hwdwnp 3wdwfuwphwihb pwGyp,
pwgh wwnwph LU-hg, oqunwgnpénid b Gwl wwnpwph wOjwlGwlywb éwywGGpp, pwbh np dh 2wpp Gpyp-
GGph wpwnwpht wwpunph LU-0 hGupwydnp sk hwadwnyt] wpmnmwpht wywpuph yGpwpebpjup dwipwdwub
nbintywunynipjwl pwgwlwjnipjwl wwwndwnny:

Swywuwnwbh wpwnwphl wwpwnpp panipwgnnn gnigwbhzbbph yGppniénepynilp Guuwwnwwhwnpdwn
E Juwwwpb npwlp hwitdwwnbind wyp GpypGGph hwdwbdwb gnigwbhG6ph hGwn™ wju npnpnned hGswtu
pwgwpdwl, wjlwbu k| hwpwpbpwywb ypdwyp shon wpnwgnibine Gywwmwyny: Iwibdwwmnipjwl hw-
Gwp pbunndbp G0 Guiuyht UIU wlnwad GpypGGpp, pwah np dwypninbGunbuwlwb ybppneénignlGGbph dw-
Gwlwy wyu GpypGepnLd Lu wwpwunph gnigwbhGephG Yuplnp nbn b wnpdnod: PwG wyG t, np Gogwdé Gpyp-
GGpp, nLOGOwny wbgniiwyhl wnbwnbunipyncbGtp, Gepgpwyb) GG qquih wpunwphb ywpwnp L npnawyh dw-
dwowlywhwwnydwdénid nbbgt) G0, huy dh pwOhup Gub Gepyuwynidu nlGEG wpunwpht wwpnph uwywuwny-
dwl hbwn Yuwdwé pubGnhpGbn juwywsé hwnuwbu hwiwfuwphwihlt dqbwdwih wwwmdwreny dbow-
owyw| Jwpytiph GEpgpwyiwl htw:

CGn npnud GEpYuwywgywd Guiuypb U3V GBpypbbpnd wpnwpht ywpwnph Ywenigywépbbpp tw-
wbu wnwpptpynd G6: Wuwbu, 3wjwuinwbnd b Apnquunwbned wpunwphb wwnpwph 066 dwup pwdh £
payanud whwnwywb wpunwphl wywpunpht, huy EunnGhwyned, Qwquiuunwind wbnwlwb wpnwph
wuwpnwph Y2hrp pGnhwlnp wwpunpnd sGsha E: OBL wyniuwy 6-nud GGpjuwjwgdwd hwgwnpybtpp Yw-
nwnyb] G0 pun wpnwphl ywpuph pnhwOnp wndjwG6ph, vwlyw)bd Yuwb qquih npwlywywb wnwppt-
pnep)nLb0Gp” Ywwywé Junpybph dwiytunwylnepjwl, wpnnbyuinipjwl hGn (Gwulwynpuwbu® yGwnwlwb
hwwnywdép wpunnbyw) Jupybp Gepgpwybint wybih d6é hGwpwynpnipyntGGtp nibh):

Luwifulipls U3 GphyphGhph wpunwphl wuwpunph Guencgywdpn 2009 pywlwihl 8

%
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|% | | T ! I I

1png. Unpn. Fuwn. Nwgq. Lwun. MnLu. dpwun. neyn. Lhuwn. PLwn. Swy.

Nbunwlwl hungwo D Uwuliwinn hunndwo

Upunwphb wwnwph hpwgybihnipjnibp qGwhwwnnn wpunwpht ywpwph b wwypwbplGph nu §wpw-
JjnipyntbGGph wpunwhwbnud  hwpwptpwygnepyntbp Guiuyht U3V GpypGeph hwdwp, pwgwnenipjwdp
Lwwndhwyh, 2007 - 2009 pywywGtphb sh qbGpwquwbgtb] wnwdbiwagne)t uwhdwbp, pbl Iwjwunwbned,
dpwunwbned, Twquiuunwbned L Unpnnduynid bu pudwwlh pwnép £ CGn npnd” 3wjwunwGnid gne-

8 Sy lbph puguilpuynipyuwl wundweny Unppbowdp, @nippdtGunwip, Swoplunwln b Miqpbhuwmuln s66 G6puwnyty hudbtwnw-
Lwl gnuwphlGbnnid b wyniuwlbbnned:
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gwlhpp 2009 pywlwGhG qbpwquwagt) £ dhowqqulGnptb pGnniiwé uwhdwbwswihp: Yw wwydwbwynp-
Jwdé t hOswbu aqlwdwih ywwndwneny wpnwhwOiwb dwywGbph Ypawmnidwdp, wjlwbu £ wyn dqlw-
dwdh hGnbwGpbbpp YyGpwglbnt Guwunwyny 066 ywpwnph Ynenwlydwdp: buy Gpb wpnwhwOdwb ns 066
Swyw)bbiphg pwgwntlp Owl ypwwpunwhwbnidp (Gwyqwd wnwdwbnp, nph wpnwhwnidp sh nhnyned
npwtiu wdpnnonipjwip wnpunwhwlnidhg hwunyp), www Junnwgyh, np hpwgdbihnipjwl inGuwGynibhg
Swjwuwnwlp wylpwh £ pwpbOwywuwn yhdwyned sk:

Unyniuwly 6. Ununwiphl wwpunp/wypwiplbbph b owewynipym Gabph wmpinwhwlned
(wrwGugnyl vwhdwlp” 275%)

' Upunwphb ywpwp/wwnwpGbph L 1 UpunwphG whnwywb wwpunp/wwnwplbph b

Gnbhn . SwowynipmGObph wpnwhwnd G SwowynipymGGlph wpnwhwing
2009 H Uhpht (2007-2009) 2009 UhohG (2007-2009)

PhLwnNLY 88.8 58.2 35.4 18.6
tuentpw P 80 670 | 07 60
CLwegpw 4 3795 | 38501 &3 335
Clhedw b qe32: 13961 392 258
Rwwwews 837 | 2478 | =277 1364
 wquhwews o 2571 1845 . 571 36
pnquews 0 4574l 479 29 939
Cunmdw L 2180 0 18321 854 464
Cwwwewt L aser i Mss 133 104
Cdpwuows o723 2227 | 1142 819
Congpwptw w16 s1 . a3 277
Uheht 2184 | 177.0 | 65.5 | 440

Unynruwly 7. Uninwphl wwpunp/30U (wewdbjwqnyl uwhdwlpn®™ 50%)

bnlin L UnouwehluwpeeRLL | UnwwphG wnwluwl uwpune/ WU
2009 | Uhght (2007-2009) 2009 | UhohG (2007-2009)

PhLwnNLU 46.2 33.2 18.4j 10.3
twenhw 4 1267 169 er. 42
Clwedpw L 1566 . 378 57, 139
Clthedw L 65| 187 208 139
CRwweews 12  seel so !l 218
 Awquhwnwd 1003: %7 i 25 18
Apnquowt L %04 s4l s94 . 514
CUnggw L go5 1 182 28 193
 MnwwwewG 5. 80,  3sl 31
Cdpwunws g18. 83 a3 251
Cndpwhow T w08 75 2101 124
UhphlG 87.9 75.7 23.0 16.3

Upuwphl wwpuph Juynilnipintbp qGwhwwnnn gjneu’ wpnwphG ywpunp/3LU gnigwbhyp 2009
pqwywlhG, Gwfunpn wwpdw hwibdww, pninp WUIU GpypGepnd Juwmpwpwgb) £ LnyG dhwnncdp
Gwwndtp b Gwl winwlwb wywpwnp/3LU gnigwbhybGpned: dbpohGu fununid £ wylb dwuhl, np GpypGGph
wwpnwph wdh 066 dwup pwdh t pOyt ywrwdwpnipyntGGbphG, npnbp dGéwéwywy thongltip GG Gpgpw-
Jb| 8qiwdwip hwnpwhwnbnt Gwwwmwyny: CGn npnd lWUIU pninp GpypGtpnud UU3R 4nndhg Yuunwpybip
£ 3Oh pwfuniy, npp GEpwndb) £ npwiwdwpyuwihG dwpdhGbbph ywpunwynpnep)nlGbbph dbe: Uju wakbh
wpryntGpnid wEnmwywb wwpwnph pwdhlp pnhwbnip ywpunph dbe wak) t wnwlg pwgwnenipjwl pninp
fuU3U GpypGGpneu:

Mbuwnp t GG, np UU3I Ynndhg 3O pwfudwb wpnynilpnid pnpnp Gpypbtipnud wybjwgt) £ wpunwphl
wwpuph Swywip unwgywd dténipjwb swhny: BEL IOP pwpfujwé gnidwpbbpp GEpYuyndu dwnnid kG
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GOopwnpnud, vwlyw)l wwwaquwjntd hGwpwynp £ pwpfuntdp sbyw] hwdwnpbGine npnand uywgyh, Jud
Gpynh" UU3 Ywquihg nnipu quint nGwpnid hGn wywhwbeyblb pwpfujwsé gnudwnbtipp: Ujn wwwdwneny b
pw2fudwé gniiwnlbipp Gepwnynid GG wpunwphb wywpunph dGe:

2009 pywlywlhb Mnruwunwbh wpnwphl ywpwuph éwlwGbpp Gwfunpn tnwphGbph gquih wdhg
hGwnn Gwqgb) G0 1.6%-ny L Juqubk| 471.6 dipn nnpwp: 2004-2008 pywywbGEphla Nniuwuwnwbh Yuwnwyw-
nnipjnibn, npp Gwyph qOGph wdh hunlwGpny wpunwndnipwjhb dhongGbph qqwih wybigniy Ep Yninwybi,
wyn dhongltiph hwyyhb hGwpwynphlu Ypdwuwnb tp Gpyph wpnwphlt yGnwywb wwpupp: Upnbt 2006
pywlywlhl Nntuwunmwbp Junwdwiytin dwnb) tp Qwphgyub wynwdph Gyuwndwdp hp wwnpwwynpnipjnil-
GGpp, npnGp ntinbu WUIU tnwphGBphg thG Yninwydbp: Uwlyw)b, juwdwéd hwiwfuwnphwihb dqlwdwdh L
Gwdph qlbph fwywb Guwqdwh hGwn, Mntuwunwbh Yurwdwnpnepynibp b WGGnpnGwlwb pwlyp nwpdw
pGpwgpnid GGpgpwybp GG $hlwbuwlwb dhonglbp: Uwulbwynpwwbu, npuwidwdwplywiht dwpdhGGbph
wwpwnph pwqlwyh wap (2.8 dpn nnwphg 14.6 §ipn nnpwp) wwpdwbwynpywé tp hhoGwywbnid UU3
Ynndhg 3OP-h nbnwpwfudwip: 20wjwé npwl, Mnuwunwbh plnhwlnp Wwpnph dbe whwnwlywb
wuwpwph Yzhrp 2wpnibwynid £ dGwyp 2w gwép: 2009 pdwywbh ybpoh npnipjwip wylb Ywqiby £ 9.7%
Gwfunpn twpyw 6.7%-h nhdwg: 1999 pdwlwbhg hGnn wnwohl wlhqwd Nniuwuwnmwbh pwbybph wwp-
wnwdnpnipjntbbtipp Ypdwwnydt GG 2008 pqwlwbh 166.3 dipn nnpwnhg 2009 pywywbh ytpohl nwnbwiny
127.2 0ipn nnpwp: dbpohlu wwjdwlwynpywé Ep Gwfuyhbnud dbnp pbipdwéd Jupytiph dwpnuibtpny: bas
Jbpwpbipnud £ dwubGwynp hwindwdéhhb, www wyuintn Jupyuwihl wywpunwynpnigjncGabph yipwphbwbuw-
ynpnedp hweonnnipjwdp hpwlwbwgyby £ Gnp Jupytph GEpgpwydwdp: UpmyniGpnid dwubwynp hwwndwéh
wwpwnwynpnipyntGbtipp dGwgt| GG gptipt whthnihnfu:

2009 pJwlwOhb Ypnquinwbh wpinwpht wwnpwnph gpbipt Gpyne Gppnpnp pwdhG £ payt; wbnwywa
wwpwnphl Jwqobing 2635.0 4|0 UUL nniwp: Mbunwlwb wywpwpp 2008 pwywlh GUundwdp wbk) b
552.6 010 UUL nnpwpny Ywd 26.5 %-ny (Yurwywpnipjwl ywpuwynpnepjntGbbpp wak) 66 21.8 %-ny Ywd
417.8 410 nnpwpny, YaGunpnGwywb pwbyh wpunwpht ywpumwynpnepyntGbbpp 81.2 %-ny YJwi 134.8 (G
nniwnpny): Uwulwynpuwwbu' Mntuwunmwbhg GGpgpwyyty £ 300 610 nnpwph Gpyynndwbh Juply dqlGwdwdh
htGwnLwOpbtpp ybpwgbbne Guwunwyny:

2009 pdwlwbhG PGLweniuh wpunwphl wwpunpp wdbiwgt) £ 45.4%-nd: b tnwpptipnip)nib Guifunpn
twnphbtph, 2009 pywlwGhG PGiwrniuh wpunwphl wwpwph 66 dwup Ywqobp G0 Gpywpwdwdybun
wwpnuwynpnepjntGbtipp®™ 55.1%, npnlp mwpyw pOpwgpnid wak) G0 dnuin 1.8 wlquad: PGjwnrniuh whnw-
Jwl wwpunpl wybiwgb] £ 4.8 dipn nnpwpny: Swpjw pGpwgpnid dhongltin GG Gapgpwyytb) hGswbu Gpy-
YnndwbGh, wylwtu £ pwqdwynniwbh hwiwdw)bwaptiphg: Ujuwtiu, Nntuwunwbhg GEpgpuyyty £ 500 GG
nniwn, 2hGwunwbhg dnn 300 4.0 nnpwn, Iwdwfuwphwihb pwGyhg 200 416 nnpwp L UU3-hg tnuin 3
dipn nnjwphG hwiwnpdtp 3O dhonglbip: 20wjwd wju wiklh wpnynibpnid winwlywb ywpwnph Y2hn
pGnhwlnip wwpwnpnd wdk b (2008 pyulwlhb 26.6%, huy 2009 pywlwbhla 39.8%), wjlnihwlntpd
Uwulwynp hwwnywéh, Gepwrjw pwbytpp L dhedhpdwihb Jupytipp, ywwpunwynpnipjniblbipp 2unpniGwytp
G0 Ywqub] pGnhwlnip ywpwph qGpwy2he dwup: 2009 pywlwbh 4Gpoh npnipjudp dwulwynp ywnpunpp
Ywqub| £ 13.2 dipn nnpwp (Ywd pnhwGnep wwpunph 60.1%-p), nph dnin 43%-p pwdh0 £ pGyGE Yupsw-
dwdybn wnbinpwihb Jupybppb: 20wjwé dqlwdwaih htinbwlpny PGiwrniuh wpunwphl ywpwph hwpw-
pGpwywb gnigwlhG6ph Jwwpwpwgdwbp, ybpohGOtpu wpniGwynid G0 00w gwéptiphg deyp UMI
tpynGtiph 2wnpnLd:

Uninnjwih wpwnwpht wwpupp 2009 pdwywbhb wdk) £ pnwikbp 6.4%-nd L Jwqdb) 4.4 dipn
nniwp: 2009 pqwywbht wwpwph Ywrnigwépn GowbGwlwih thnthnfunipyncGGhiph sh Gapwpyytip: UGGowh
swithny wak] £ wGunwlywh wwpunph Y2hep 23.0 %-hg nwnrbwiny 25.4 %, npp, uwyw)l, wwpdwbwynpywé t
Uu3 ynnihg 3O ntnwpwfudwdp (unwgywsd IOP-h gnidwpbbpp nhnwpyynid GG npwbu Wwpunwynpnt-
pjnth): UwubGwynp hwindwéh wpunwphl ywpunpnid gqwih wab) G0 dwiybunwbg ywpwmwynpnepyniGbtinp,
npnbp 2009 pywlwGh ybpohl Ywauby GG ny pwOly dwubGwynp hwndwésh wpunwphlt wywpunph (GEpwnjwy
uhedhpdwyhb Jupytipp) 10.9%-p: Uy funanp hnnqwé £ dwubwynp hwindwéh' tatpquyhpbtiph nhdwg dLw-
Jnpywéd wwpuwynpnipjntGbbpp, npnbp Ywqob) 60 372.2 410 nnpwp Jwd ng pwlly dwulwynp hwindwéh
wpuwphb wwpuph 13.4 %-n:

2009 pywwbh0 Nwquiuuinwbh wpinwphl wywpnph wdh wnbdwp wpnibwyt) b Gjwgbp Yugobing
3.7 % Jwd 4.0 dipn nnpwn (Gwhunpn twph' 11.2 %): b vuwpptGpnepyncl Gufunpn tnwphGbph, wwpunph wdp
wuwdwlwynpyws £ whnmwlywb hwndwsh wwpunwynpnipynGbbph wény 1.6 dipn nnpwpnd, nph d6é
dwup' 1.0 9 pn nnpwpp, pwdhG t pGyL npwdwywpyuihl dwpohGobphG: Puy dwubwynp hwwnyjwdh wywp-
nwynpnepjnebbtpp GJwqbp G0 dnn 2.4 dpn nnpupnyd’ hhd0wywbnud wwydwlwynpgwé pwlluwjhb
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wwnuwynpnepjntGltiph ypgdwindwidp: 2inlu 2008 pywlwbhg pwGybph wpunwphlt ywpuph pwdhbn pln-
hwlnip wwpwpnid Ypdwindty £, npp 2wpnibwyyt) £ Gub wyu twnph, pwbh np Iwiwfuwphwihb 8qlw-
dwih L hpwgybihnipjwl fulnhpGbph wewynipjwl wwpwgquwynid Guywwnwywhwpdwn tp wwpuiph pbep
pwOlwyihl hwindwdéhg nbnwihnfubip hpwywl hwndwé: Mwh Gwwuwnt) b hwnywwtu wyG hwbquiwbpn,
np hpwywb hwndwéh (pwgnighs $hGwbuwydnpnidl ninnyned £ Gnp nwqiwdwpwlwb dpwgpbiph hpw-
gnpéiwlp:

Lwwnyghwyh wpwnwphb wwpwpp Gwqb) £ 0.3 410 nnpwpny’ Ywguibinyg 41.9 §pn nnpwn, uwyuwyt 3LU
uto Y2hep wybwgb) £ 129.2 %-hg nunlwiny 156.6% Gwfuyhl ruU3U Gpypbtpnid wpdwlwagpywé wuibk-
Gwpwnpdp gnigwlhpp: LU 069 wpunwphb wwnpwph Y2rh wybjwgnidp ywydwbwynpgwé £ 3LU-h Yuipney
GJwqgiwdp: Lwuwndhwjnd wpunwphlt wywpwnph 53.1%-p Jwaqobp £ wrbnpwihtG pwOlytph wpunwphb
wwnwpp, nph wywbGpp Gwfunpn nwpyw hwdbdwwn dh thnpp 0Jwqbp G6: EwlwOnpbt wakp G0 wb-
nwlywl wwpwph dwywilbpp dnn 2 wlquwd 3.6 o pn nnpwphg nwrtwiny 6.9 dipn nniwp: dbpghbu hha-
Owywbnud wuwjdwlbwdnpdwé t Ywnwdwpnepjwl Ynndhg Gopgpwdwé Gplwpwdwiybn Jwpybph 3.4
wlquwd wany (1.6 o pn nnpwphg' 5.5 g pn nnjwn): Uwubwynpwwtbu' Gypnyulyub nbGunbuwlywb b $howd-
uwlywb hwpwpbpnipyntGGtiph funphpnh hGwn Yapdtp £ 3 dipn nnpwph wwjdwbwaghnp, huy UUI Ynnodhg
unwgyti] £ 267 010 nnpwphl hwiwpdtip 30OP° «Upkiln pw)» dpwaph 2ppwGwybbpnid L 181 010 nnpwphG
hwiwndtip I®P-h nbinwpwfunty:

hGswbu Lwwnydhwyh, wjbwbu E EunnGhwih wpunwphl ywpunph éwlwGbpp Gjwqgb| GG (Gpb 2008
pywlwbhl wywpwnpp wak] tp 5.2%-nY, wwyw 2009 p. Gwgb| £t 6.7%-nd Ywqibny 25.0 djpn nniwp
Gwfunpn nwpyw 26.8 dipn nnjwnh thnfuwptab):

EunnbGhwyh pGnhwlnip wwpwph dte 2009 pywlwbhl wyhunwywb wpunwphl wwnpwnph Y2hep gptiptb
YpYhwwwuwldb t 2.7 %-hg nwrlwiny 5.3 %: UjGniwdtbw)bhd, wpmwphlt ywpwnph 95 %-p Jwquib &
Uwulbwydnp wpunwphb ywpwpn, pun npnid, pwGytphb pwdh £ paytp wpnwpht ywpnph Yauhg wybhG:
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I3 yuuMnNsussuuyulu snksuLhcutNrr RULUU3ULWU3PL
LuvluusScsuuuu hLUUPLY aNronuu3brL UNIGLLENP IUUBUUSULUL
dsNrLnronke3ntrup

Stunbuwlwl hGuwgnunnp/inlG06phH YJwnsnipnt G
U.Mnnnujyw, U. UYypungwb

LEruonA3NkL

SGnwgnunuywl wfuwnwbph hhtGwlwb Guwnwyb £ wnwewpytp dGY wy nhGwihy gnpédnluwjhG
dnnti, nph oqlnipjwdp hGwpwydnp Y hGh hpwywbuwglb] 33 hhdlwlwb dwypninbGunbuwlwb gnigwbhyGbph
thnthnfudwl dhindGEph JGppniénepnca L L|LUEII'ULULnbunLl513 LytiGp, np nhGwdhy gnpénlwjhG dnnbGGpp
(wjunthbinnlk DFM (dynamic factor model)) wjwlnwlywl Ywlfuwwnbudwh dnnbGeph hwdbdwwnnpjwdp
nLGth oh pwbh wnwybinip)nibGGtin: Lwiu hGwpwydnpnip)nib G0 Lwhu Ywbfuwnbudwb pGpwgpnid Yhpw-
ntint whuwhiwlwhwy pwlwyh Gwhubwywb thnthnfuwywGabp, hGsp hGwpwynp st, ophOwy, wywlnw-
Jwl VAR (vector autoregression) Jwd VEC (vector error correction) dnnbGtph nGwpncd: Ujniu wnwybint-
pjntG0 wylG E, np DFEM dnnbGGph dhongny hGwpwynp £ GwiuGwywb thnihnfuwlwGGGph hhdwO Jpw
Ywnnigh| dhdjwlg htwn synnbiwgywéd wybih phs pwGwyh Gnp thnthnfuwywbGbp L Gywwnwywihb gnigw-
Gh20Gph wOfuwwnbuniibGbpp Yuwwwpt yGpehGatphu oqlnepjwip, wybih owtpwwnhy hpwlwbwglb] dwy-
pninGunbuwyuwb gnigwbhpbGtph Jupdwdwaybin YubfuwwmbundGbinp:

UtGpnnwpwlnipjwl qupqugdwl wbuwbynibhg gnjnipyntd nlbGb Gpyne inhwh DFM dnnbGtn:
Swibdwwnwpwp ywng tnwppbpwyp fwyyt] L wewowpyyby £ J. Stock-h L M. Watson-h (2002) Ynnihg:
Wn htnhwyGtph wrwewplywé DFM dnnbih qGwhwwndwb L gnpstwlwb Yhpwrdwl wnwbédGuwhwwnyne-
pJnLG0Gpp dwlpwdwub Gepywjwgwé Ga 4. MnnnujwGh L U. UYypwngwbh (2009) wpfuwwmwbpnid: Canhw-
Gnip wndwdp, Ywpnn Gop G261, np win w2fuwwnwbpnid wrwewplydwé dnnbip hptGhg GGpLyuywglnud £
Gpypwjwbh Yubuwwnbudwh wignphpd, npp Ghpwnpnid b wnwohl thnih plpwgpnid qfuwdnn pwnwn-
pwwnuwpnptiph Ywnenigned, huy Gpypnpn thnepned wyn uenigwéd pwnwnpuwnwnpptph Yhpwentd® juptw-
dwiytwn ubhuwwnbundbbp hpwlywlwgltint hwdwp: DFM dnnbG GGph Gpypnpn mwpptpwyp, npp hhdw-
JuOnd nwpwoéndd b qunbp Gypnuwywb GpypGGpp YGGunpnGwywb pwbytpniy, dowyytb] L wnwewpyybp £
M. Forni-h, M. Hallin-h, M. Lippi-h L L. Reichlin-h (2000) ynndhg: dtpphlGGtphu wnwowplwdé DFEM dnnbip
pnniodwé b wldwltb] pnhwGpwgdwdé nhGwdhy gqnpénbwihlG dnnbp (wjunithGinl' GDFM (generalized
dynamic factor model)): Iwyynnwlywb wignphpih nbuwGyntbhg GDFM dnnbip twwbu wnwppbpynud k
wywlnwywb DFM dnnbh wignphpihg: 3phdbwlwb wnmwpptpnepyniGl wyb £, np GDFM dnnbntd Yhpwnyned
G0 nhGwdhy qfuwynp pwnunpwwnwpptiph qGwhwwnmdwb uygpnitlplbtpp: Uynwu wmwppbnpnepynG wyb k, np
GDFM dnnbntd Gnp  thnhnfuwyuwGGEph qOwhwwnnudp hpwywbwgynid £ pGnhwGpugwé grfuwynn
pwnuwnpwwwpptph GnwGwyh dhongnd: Wuwhuny unylb wfuwwnwbpnid dwlpwdwub YoGpyuwywglbGp
GDFM unnbih tnipjnilp L npw qOwhwwniwl wnwGdGwhwwnynipyniGbtpp: Pwgh wyn, Yhpwreting DFM L
GDFM tinwGwyGtpp Yyhpwywlwgytl 33 Grwduywlwihl hpwywb U L qlGwsdh nhGwapywabph gnpélw-
Ywl Yuwbfuwwnbunwdbtpp:

ItGunwgnunuywb wfuwwnwbpl nibh hGnlbywp yuenigwdépp: Unwohl pwdnid ubind GepLjuwjwgyned
G0 wywlnwywb DFM dnnbih Encpynibp b npw qGwhwwnidw b wpwGdGwhwwnynipyntGGGpp, Gpypnpn g funcd
GDFM udnnbip L npw qGwhwwdwb hwaynnuywb wignpphpip: Ufuwwmwbph hhiGwlwb wnwybinipntGb
wyh t, np hGswtu DFM, w)lGwbu £ GDFM dnnbiG6ph qGwhwwniwb L Yubfuwwnbudwb hwdwn d6p Yynndhg
uinbinéyt) G0 hwiwwwwmwufuwb hwiwywnpgswiht dpwanptn MATLAB thwpbiph dhpwdwjpnid: Gppnpn
pwdlnud GEpYuwywgynid G0 Yulfuwwnbudwb hwiwp Yyhpwrwsé thwuinwgh dwiwbwywihb pwpptph nh-
Gwohywabpp, wylnithtinlk DFM L GDFM dnntiGbph oqlnipjwidp hpwhwlwgywéd Jubuwwmbunwdlbpp L
npwlg hwitdwwnwywb Jbpinuénepynibnp: Jdbponid Juwnwpynod G0 GgpwywgnipntGbp L wnwowpynt-
pjntGbtn 33 YGhunpnlwlywb pwGyned DFM L GDFM dnnbGGpp L uinbinéwé MATLAB dpwagptiph hunwqu
gnnSGwywh Yyhpwndwb yepwpbpywy:

"Un G hliinwgnuinnipyneGp 4. Mnnnwwlh L U. Ugnuingpwih (2009) dipnnwpwlwlwl wpfuwinwlph pwnpniGwlynipinc GG £:
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DFM UNAGLP ENHA3NFLE B4 GLUIUSUUL ULanrheUL

J. Stock-h L M. Watson-h (2002) ynndhg wnwowpyywsé DFM dnnbip wnbh £ GEpywjwgbbp npwtiu
VYia=@+ W) +y(L)ys+ €04, €~ N(O,O'Z), npntn ¢ - nboptuhnl hwjwuwnpdwb hwunmwwnnela dGénL-
pjntGb E, B L y - nbgptiupnlG hwywuwndiwl wihwjn wwpwdtinptbpb G0, npnGg qGwhwwnndp hpwywbwg-
ynud £ Guwqugnt)b pwnwyniuhbbiph GnwGwyny (OLS (ordinary least squares)), L — jwgwjhl owtipwwnnph
t, % - qGwhwwndwé qifuwynp pwnwnpwwnwnpntinb 66, y; - Ywjyw) thnthnfuwywbh jwquihG wpdtpGGph
Ga:

Uptibp, np gifuwdnp pwnwnpwwwpptph nhGwihywbtpp qGwhwwndnd 600 GuiuGwlwb thnihnfuw-
YwbGGph YynnGywghnbt dwwnphgh ubthwlwb wpdwwnbbph L ubthwlwb JaynnpGbph oqlnipjwdp: Ujlnt-
htwnl yhpwetiny qGwhwundwdé qfuwydnp pwnwnpwwnwpnbph nhGwdhywbtpp qGwhwwinynid G0 yepnbpjuy
q6wjhb ntgptiuhnl hwywuwpdwb wihwjn wwpwditnpbph wpdtiplbpp OLS Gnwlwyny: C0n npnud’ qOw-
hwuindwé DFM dnnbGtpp jnipwpwlsjnip Grwduwwy JGpwlwyyned GG Gnp Jhdwlwagpwlywl nbnblyw-
nynipjwl unwgiwl hbwn dhwdwdwbwly: dbpwlwypowb wpnynilGpnid unwgyned £ Gnp DFM dnnbi, npp
Yhpwnyned £ hwonpn Grwiujwyh YuwbuwwnbuntdGbph hwdwp: DEM dnnGGGph 064 wyp Yuwplnp wnwé-
GwhwuwnynipyntGh wyb £, np npwlp pwywlwbhlG gquyncl GG hptbg Gwiunpn fwagh G4wwndwdp, b Ywbfuw-
inbuynn gnigwbhzh nhGwdhywb hnyhb wwydwbwynpyned b Gpwlny, pt hbs £ wnbnh niGbgt] Gufunpn
dwiwlwywpowlnid: DFM dnnbGeph qOwhwwniwb L gnpéGwywb Yhpwniwl wnwbGdbGwhwunynip)nil-
GGpp dwlpwdwub GEpYuwywgwsé 66 4. Mnnnuywbh L U. Uypungwbh (2009) hbGunwgnunwywl wfuwnw-
pnid: Uydd ObpYwjywgltlp GDFM dnnbip, nnG k| unyl hGnwgnunnepjwb hhdGwywb Guwunwya t:

GDFM UNNGLP ENFHE3NFLE B4 GLUIUSUUL ULanrhigul

GDFM, hOswbu L DFM dnnbih hholGwywl Gwwunwybbphg obyp GuiubGwlywh thnthnfuwywGGbph
pGnhwnip gndwépn (nhuwtpuhw) Gpyne hhdGwlwb mwppbph dhongny pwgwwnpti G b, dwulwynpuwtu
Gpywpwdwaiybnm Yuynih wnpblnwihlt pwnwnpwuwppny (common trend) L wwwwhwlwl pwnunpw-
iwnpny (idiosyncratic components): hGswtu DFM, wjlwtu tf GDFM dnnbi|GGpnid Gplwpwdwiybn Yuynib
pwnunpwwwppp qGwhwwinbint hwdwp wbhpwdtw £ hwdwpybp gifuwynp pwnwnpwwmwpptph nhGw-
Uhywltpp: Pwyg, h wmwpptpnpjntd wwlnwywb DFM dnnbh, GDFM dnnbip GOGpwnpnud £ qpfuwynp
pwnwnpwwwnpbph qGwhwwndwb fwlywbnptb wy; wignphpd: GDFM dnnbh hbGnhGwyGbpp wnwowpyned
GO0 GpUwpwdwiybun Yuynih pwnwnpwwmwnppp (principal components) qlGwhwuwntb] nhGwdhy qfuwynp
pwnuwnpwwwpptph Gnwbwyh dhongnd: GDFM dnnbith hwynnulwb wignphpdp Ywnbih £ pwdwbb Gpynt
thniih. wnwohG thnyp GOpwnpnud £ Gplwpwdwdybnm Juyntd L wwunwhwlwb pwnwnpwwnwppbph
Unqwnhwghnb dwwnphgltiph hwaqwny, huy tpypnpn thnep pnhwipwgyws gfuwynp pwunwnpwwnwnnt-
nh hwadwpy L npwbg hhdwb ypw' YwbfuwinbunidGbpp hpwywbwgnid: UhGsl GDFM dnnbih qGuwhwundwG
ybpnGzjw Gpyne thnbph hwynnuwb wignphpdlbipp dwlpwdwub Gepywywglbip, Gwfu hwyhps Geplyw-
Jwglblp wywlinwywb qiuwdnp pwnunpwwmwppbph hw2qwpyowd L jubuwnbuiwl wpwbédGuwhwwn-
Ynip)nLGGEpp:

G fuwydnp pwnwnpwwwpnbph hwdwpyp hpwywbwgyned £ hGnlyw pwbwdbny (nb'u Y. Mnnnujw
L U. Uypingub (2009)). F = S, nputin’ F-p hwaqwpywé gfuwdnp pwnwnpwwnwppbnt 66, S-p’ Guwfu-

Owywh thnthnfuwywGGEph Ynnbywghnl dwuwnphgh hpdwl Jpw hwydwpyjwéd uvbthwywb JthyunnpGtph
(r xn) swihh dwwphgp, X,-6 GwiubGwywG thnthnfuwluGsph (NxT) swihh dwwnphgp: Pugywé nbupny
JnLnquuJUanLn quuuu{nn pwqwnnwmwnnh hwadwpyp hpwywlbwgynid £ hbnlyw) pwlwdlbph dhongnd.
F —51)(, F :SZX, ...... F, = S - X;: UjGncthGunbl yhpwnetiind OLS GnwGwyp hwpdwnydwé qfuwynp
pwnwnpwwwnpntiph hwdwnp Yuptih £ qlwhwunbp Yufujw) thnthnfuwlwGh (X)) (wdwant)d wpnwwwnlyb-
npnidp: Yw hpwlwbwgynid £ hbnbyw Yepw.

70 = (Sx,(8x,)) ' Sxx' Sxp = (S(x,x')S) S (x,x' )Sx,, mpnbin 2™ - Yuihwwg thnthnfuw-
Juth wywgnyl wpnwwwnbbpnuiG t: Pwyg  hwypnGh £ np T/, :(%jéxn,,x;,,,, hGunblwpwp’
70m —(S(x,x';)8") 'S (x,x',)Sx; =T1,8'(ST],8") " Sx, : Wy nbwpntd, tipp gulGlwnud GGp (wywgntyb wp-
LnLquLumqbnnujg hwoqwnyt) (waqwihb wndbpbtph hwdwp, ybpnGzjw pwbwélp Yhah.
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I = (Sx,(Sx,) ) Sx X' 1k Sy = (S(xyx')S) I S(X X' )Sx,: Puyg  Gbq  hwpnGh E, np
1

T , T ,
rl, = [lJZX,,,X,,, ., huy 17 = [—) S XpiXpe . SknuwnpiwG  wpmyniGpnid unwGned
T)im 7 T—k )tk ™ 7

blp 7777 = (S0xx')8) " S(x X' 1os )Sx, = T1 S (ST 68" ' Sx,
Wuwhuny, ybpnbzjw| pwlwdlbphg nbulnud LGp, nn DFM dnnbijh nbwpnid wiuywg thnihnfuwywOh

(wywanyl wpnwwwwnybpnidp unwlwint hwdwn Yhpwenod Gp Gwfubwlwh thnthnfuwywGGtph hhdwa

Jpw hwadwpydwé ynduphwghnb dwwnphgbtipp L npwbg hpdwb Jypw hwaqwpyjwéd ubthwywb yGywnnp-
Gtpp: Ujdd wlnpwnwnrlwbp pnit GDFM dnnbith wignphpdhb L hwibGdwwblp wywlnwlwb DFM wign-
nhpuh hbwn:

Uignphpih wrwohb thnith pbpwgpnid gwhwwnynid G0 Gplwpwdwaybin Yuwynib (F,fkr) L ywuwnw-
hwlwl pwnwnpwwwnph (F,fkr) Ynqwphwghnb dwwnphgbbpp: Hpw hwdwnp wnwohl htpphb hwydwnpyyned
G0 OwjuGwywb thnthnfuwlwGGbnh X, Xofseeo, X, (8 = 1,2,...,T) Yndwphwghnl dwwnphglbipp, hGunbywy

r .
pwlwadlny. l“;k :(ﬁj 2 XptXne g Nptin k — (wqbiph pwOwyG £ Upmynilpnid unwlnud Glp
- t=k+1
L) Chyrees Thoreen The UndwiphwighnG dwnphglinp: WGnihtink Yhpwnebing hwadwplyws T, Yndwnhw-
ghnl dwuinphglGpp hwqwpyned Gap uwtyunpwy funnepjwl dwinphgltpp (spectral density matrix) tnwpptp
6, - ph hwdwp.

1 M .
Xp(0) = Swilne ™ (1)
k=-M

2sw

npwnbin Z;(&s) - (nxn) swihh uwybyunpwp funnepjwl dwnphgl £ hw2dupyywsé Qs:m

k
uwtywph hwdwn, npintn’ s =-M-M +1,....M-1M , M =round(NT), w, :1—%: hGswtu nbulnLd
+

Glp, uwybywpw| funnpjwlb dwwnphgltpp hwydwpyyned G0 Guwubwywb hnihnfuwlwGGGph nwppbp (wg-
Gph hwdiwp hwqwpywsd Ynquphwghnb dwuinphgltiph hhdwb ypw: hulnhpp wyn uwytyupwp funnigjw
Gwuwnphgltiph dhongny bGpywpwdwiytn Yundd L wwwnwhwlwl pwnwnpwunwpptph Yndwphwghnb
dwwnphgltipp hwaqwnytio t: Wn fuGnhpp (nustine hwdwp Yhpwrednod G0 ubthwwl wpdwwnbbph L ub-
thwywb Jtlywnpbbph hwdwnyowb wignphpibbpp, dwubwynpwwbu jnipupwbsnip 6, hwdwn hwp-
Jwpyywo ZZ(QS) dwuwphgbbph hwowp hw2dwnpyynid GG 0GYhg UGS ubithwywb wpdwwnbbpht hwiwww-
nwufuwlnn ubithwywb yGYnnpbtpp: Yphpwnebind hwdqwnpyywdé ubthwywl wpdwwnbtbph L ubthwywb Jey-
inplGph  wpdbplbpp hGwpwdnp £ hwdwpyb, wuwbu Ynsdwé, uwblyunpwp wnpnhdwb (spectral
decomposition) Y47 (6) L Y57 (#) dwuwphgltinp.

240) = 24(0)P1(0)p1(0)'+.... + 24 (0) P4 (0)Pg (6)
26(9) = /1q+1(e)pq+1(9)pq+1(9)'+--" + /1,7(9),0,7((9),0,7(9)'

UG nbwpnty, Gpp hwdwnpyjwé ubthwywlb wpdwwnbbph pwlGwyp hwjwuwp b GwhuGwywb thnthn-
fuwywbbtph pwbwyhb, unwbnud Gop hGnlyw) GneyGnipynibp. zﬁ(es):zjgf(es): Uyt nbwpncd, Gpp qlw-
hwindwé ubithwywh wpdwwnbbph pwlwyb wydbih phs £, pwl Gwfubwlwb thnthnfuwywGGbph pwGwyp,
unwbnid GOp hbnlyw| dwnphgwjhG hwywuwpnipyncln. zf,r(as) = ZZ(HS)—Zﬁr(es):

WjGnihbuinb [ neéyned b hwywnwpd fuGnhpp. nubbGwind vwblyunpw funnepywlb tnipnhywé dwiinphg-
Gapp 327 (6,) L Y57 (6,), hwpdwpldnud GG T U 5 tphupwdwilbn uynil b wwnwhwlyw nwp-
ntph Yyndwpphwghnb dwuwnphgbtpp: Ujn hwywnwpd fuGnhpp (nuétine hwdwp wnbunipjwb 869 wnwowny-
gnud £ Yphpwnty dnipth wnpwbudpnpdwghnb pwlwélp, npp hGwpwdnpnepynid £ wwihu, niGGGwiny
uytyunpw] funnpjwl dwwnphgbtipp, hwqwpytp ynquphwghnb dwwnphglbbpp: Uphpweting wyn Gnuwawyp
unwOnud GOp Gpywpwdwiybn Juynid L ywunwhwwl pwnwnpwwnwnppbph hGnlwp ynduphwghnb
Gwinphgltinp.
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2r M i 2r M i
rxl = <% 2T (g ek T - <7 5T (9 Vet (3
a 2M+1h§,§" (6) k 2M+1h§/§" (6) )

Wuwhuny, GDFM wignphpth wnwehl thnith hhdOwywb fuGnhpp Gwfubwywb thnthnfuwwGGGph
nwnppbip (wabiph hwdwp hw2qupywsé ynduphwghnl dwwnphglbipp Gpywpwdwdybnm Yuyndl (F,fkr) L
wwwnwhwywb wwpph (F,fkr) yndwphwghnt Jdwuwphglbph wpnhG0 £ Ywpbh t gnyg wwy, np
[]o =TZ% +T50: Laklp, np tipp k = 0, www gwllwgwéd 6s-h hwiwp uwblnpwy funnipjwl dwinphgp

1

hwdwuwn £ Y7 (65) :ZF;O , djnLu Ynndhg' Yuipnn kGp anbi, np.

T T 27 oot st
T T =gy el 2ok (0s)+ XX (0:) |=

2r
2M +1

27 2M+1 5

=17
2M+1 27 MM

(@M +1)%](6,)) =

hGswtu wbulnwd GGp, dnipybh npwludnpdwghwih wprynelpnd unwgywéd Bpywpwdwiybin
uynitG L wwwuwhwywb wnwppbph yndupphwghnG dwwnphglbph gnidwpp hwdwuwp b GufuGwywG
thnthnfuwwGGGph YndwphwghnlG dwwnphghG: Pwjg wju GnuylnepnilGp inbinh sncbh, Gpp A = 0: Qw gnyg

nwnt hwdwp Gopwnpblp 4 =1: UpryniOpnid unnwlnid GOp. Z;(Hs)zzia)d",;e_’ys, djniu ynnihg Yuw-
T

nnn tGp qntif, np.

T 10
2T sl = 27 Y olme” _ 1 %wﬂ"ﬁe"ps
Mmoo oM Sy 27 2M +1:=y "

Ujuwyhuny, GDFM dnntih wnwohl thnip Ghpwnpnid £ GwiuGwywb thnthnfuwywbGGBph hhdwb Jpw
hwodwpywd uwblwpw) funnipjwlb dwunphglbph Guwndwdp Snepjbh wnpwbudnpiwghnb Gnwbwyh
Uhpwnnipjwb dhongny Gpywpwdwdybn Yuynt L wwwnwhwlwb vwppbph Ynduphwghnb dwwnphglbph
qUwhwuwnnty:

GDFM wignphpdh iplpnpn. thnunud, hhdGybiny hwgduinldwe (077, T57) dwinphglbinh dpw, wpntG
hGwpwynp t  qlGwhwuwb] plnhwOpwgywé  ubithwywb  Jeyunnplbpp  (generalized  eigenvectors)
Z) =(Z) Z)) Lakilp, np A7, (ubthwlwl wpdwinGbn) b 27, (ubthwlwG JeynnpGtn) dencpniGGtinh
hwdwnyp hpwywbwgyned E hGunlyw dwuwphguwyhb hwwuwpiw Uhongny.
‘F,for(lfg)‘1—/I,T,/-ITXr‘(Z,;-)'zo: h wmwpptpnip)ntd wjwlnwywb gifuwynn pwnwnpwwnwpptph GnwGwyp,

wyuwnbin Yhpwnynid GG Y2hrGep (l“gor)’1 uténipynLGbtpp: WbnihGwnl, Yhpwnebind pnhwlipwgywd ubthw-
w0 yeywnnpGbph dbénigynLGGbpp, hGwpwynp £ GDFM dnnbiny hpwlwlwglb] YwbhuwwnbunwiGbp: GDFM
Unntind YwluwwnbunidbGbpp hpwywbwgynid G0 wyl GnylG wpwdwpwbnipjwdp, hGsp np wjwlnwywa
DFM dnnbih nbwpnid: Yppwrebind wywlnwywl DFM dnnbih Juwlhuwnbudwb npwdwpwOnipynibp
Ywnbh £ hwodwpybp Ywiywp hnthnfuwlubh (wwagnyl wpnwwwnytpnwip GDFM  dnnbth hwdwp:
Fm 17 88,8 "Sx, pwlwalnid thnfuwphlbiny $ wndbiplbpp 2 -ny (pGnhwipwgyws ubthwlwG
wndbpltpny), huy FnTk Ynqwnpphwghnl dwwnphgp Gpuwpwdwiytin Yuwyntd tnwpph hwiwp qGwhwnywsé
ynqwphwghnl dwuwnphgny l“,fkT, unwOnud GOp Ywhyw thnihnfuwwOh wpunwwwwnybpdwb hGunbywp
pwlwalp.  F9%m =F,§‘kTZA'(ZAF,,TOZA')’1ZAX,, npnbn 229 - Ywiywy  thindinfuwywth - wdwgniy

wnunwwwnybpiwl wnpdbplbpt GG: Uppwebind wjn pwlwdlp Ywpbih © wwywqwih k pwyh hwdwn
Jwwuwpb] Ywlfuwwbunidbbp:  Uyuwhuny, wdwlnwywb DFM-h  hwdbdwwnnipjwip GDFM dnnbip
Ghpwnpnud £ hwitdwwnwpwp pwpn hwynnuywb wignphpd: UhGslk DFM L GDFM dnnbjGGpny
wwnwpwé JubfuwwnbunidGph wprynlbplbpp GGpYwjwgltp, Gywwnwywhwpdwnp £ nhunwpybp wyl
dwiwlwyuwihh wpptiph nhGwdhywbtpp, npnGp Yhpwnytb) G0 JbpnGjw) dnnbGGph qOwhwwniwb L
YwlhuwwnbuntdGGpph hpwwlwgdwb hwdwp:
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DFM b4 GDFM UnasLuGrkh 3UUUrM UL3Nrudtes bulubuyuy sd3uLuere

Uwlfuwwnbudwb L Jbppneénipjwl hwdwp Yppwedtp G0 20002009 pp. 33 dwypninGunbuwlwb
gnigwbh06ph thwuwmwgh Grwdujwywihb dwiwbwlwihb awpptiph nhGwdhywbbpp: IGnwgnunnipjwb d6o
plnapywé dwiwlwlwihl wpptpp GGpwpyytp G0 OwhbGwywl Yhawywgpuwywbd Jbpwdwlyowd,
Gwulwynpwwtu wyn 2wpptpp (nqupphpddt) G0, wjlnithbGnb wjb dwiwbGwlwihb wppbpp, npnGp nlGGG
ubgnOwjhl  wwwnwbnuilbp, GGpwpyybp GO0 ubignOwyhG hwppligdwl TRAMO/SEATS Gtnwlwyny:
UtignGwjhG hwppbigniihg hGunn hwpdwpydtbp 66 pninp dwidwlwlwihG 2wppbph wnwehl Yuwpgh
wmwnpbpnipyntGGGpp: Upnynilpnid unwgdwéd dwdwlwlwihG wppbpp Yhpwedt, GG DFM L GDFM
unnbGtph qGwhwwniwl L wjlnihbnl YwlfuwwnbunidGbph ppwywbwgdwb hwdwp: JdGpniénipjwb
plGpwgpntd Yyhpwnjwé dwiwlwlywihb uwpptiph gwbyp GGpywjwgdwé Ehwybywd 1-nud:

DFM &4 GDFM unasLuerh oruarudnu Umulndnrue

3Gwnwgnnnipjwlb Yuwpbnp wpwbGdbwhwwnynipntGd wyb £, np hGswbu DFM, wjlwbu tf GDFM
unnbiGpp qOwhwwniwl b Ywluwnbudwb hwdwp unbnéybp G0 hwdwlwpgswihl dpwqptin® MATLAB
thwpbiph Opowydwjpnid: Lpdwé OnnbGGph qGwhwwiwl L Jwluwwnbudwl hbn Juwydwd pninp
hwdwnybtpp ppwywbwgyb) G0 wyn untinéywdé dpwagptinh oqlnipjwip: UnbndJwé MATLAB Sdpwantipp
hGwpwynpnep)nih GG tnwhu hpwlwOwgObnt hGnlbw| hwynnwywb gnpénnnipyniGGtpp:

DFM dnnbyh hwdwp.

1. Ghwhwuwnb| g fuwynp pwnwnpwwmwnpptph nhGwdhywbtpp:

2. UJunndwunwgywéd Ywpagny plunpbp wylb guwdnp pwnwnpwwnwppbpp, npnlp Ynebjwugwé GO
Guwwnwyuwihb gnigwbhGGph hGwn:

3. QGwhwwnb DFM dnnbGGpp wlGuwhdwGwihwy jwabiph W juhuyw (Guwwnwywihl) thnthnfuwyw-
GGph WwydwahGnpnLy:

4. QGwhwuwnywé DFM dnnbO6phg wynniwwnwgywé Yunpgny wpwnwpub] wyb thnthnfuwywGGtnp,
npnOp Gwlwlwihg s60 nwpptpynud qpnjhg:

5. bpwywlwglb] wwppbp (wqbph L Ywhywp thnhnfuwywGGGph hwdwnp dhwdwdwlwyyw Y-
fuwwnbunLiltin:

GDFM dnntiyh hwdwp.

1. QUwhwuwb] Gwfubwywb thnthnfuwywlGph wynnynjwphwghnb dwwnphglbbiph wpdtiplbpp wa-
uwhdwlOwthwy (wabph wwpwaquynty:

2. Qhwhwwnb| uytunpw] funnipjwb dwwnphgbbpp wlGuwhdwOwthwy (wgbph Ywpwaqu)niy:

3. bpwlwlwglt] uwyGyunpw] funnipjwlb dwwnphglbtph wipnhnid” Yhpwneting npwg ubthwywb wp-
dwuwnlbph L ubthwlyuwb yeyuinpGbph wpdtpltpn:

4. QGwhwuwnb] pGnhwlpwgywé qfuwydnp pwnwnpwwnwnpptph nhwdhywbbpp L Yhpweting dnepgtn
npwludnpiwghwl qlwhwwnb Gpywpwdwdybnm Yuynt b wwwnwhwlywb nwppbph yndwphw-
ghnl dwuwnphgltinp:

5. 3paGdLny plnhwlipwgywdé qifuwynp pwnwnpwwmwpnptph nhGwdhywbbph ypw' Yuwnwnbp nwp-
ptip jwabph hwdwnp JubuwwnbunidObp:

Wuwhundy, Yhpwrbiny untinéyws MATLAB Spwaptinh hwynnwyw hGwpwynpnipjncGlbpp hpw-

YwlOwgntb| Gap DFM L GDFM dnnbGtph qOwhwwnnidGbp L YubfuwwnbunidGp: Udd dwlpwiwub GEplw-
JwgOtlp hGnwagnunnipjwl qGwhwndwb b yuwbfuwwnbudwb wpnynibpGtpp:

hMPULUL 3LU-P YULLUSEUUUL DFM 64 GDFM UNasLLGNE 64 USU84US uri3nkFueusre

hOswbu Gpbghlp, w2fuwwnwlpnid wrwownpyyntd GG Gpyne wwpptp Yulfuwnbudwha dnnbGap,
npnlp  dhwdwdwlwly Ywpnn GG Yphpwredbp 33 dwypninbGunbuwlwb  gnigwlhpbbph dhnincdGbpp
Ywlfuwwnbubiint hwdwp: Uhpwetiny unbnéywd MATLAB Spwantpp hpwywbwgyt) 66 33 hpwlywb 3LU-h
Grnwiujwlywihb Yulbfuwwnbunidbbp ujuwé 2006 p. wnwehl Grwiujwyhg, L wpnynilpltpp hwiwnpybp Go
33 hpwlwh 3LU-h thwunwgh wpdtpltph hGwn: 33 GrwduyjwywihG hpwywb 3LU-h Ywbfuwnbudwh
wpmyntbpGbpp GEpYuwywgywé G0 qéwbywnlbp 1- 4-nLa:
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Qowlilywn 1. 33 ppwlwl IVU-h thwuinwgh L Guwlfiunbulws wpdbplbpn 2006 — 2009 pp.
(hnwlwl LU woh wnGdyp Gwfunpn bpwduwlhh Ghundwdp, %) (DFM onnby)

10.0

50 /

|
l

|
|
/
\

0.0 E—

/
/
T~
~

-10:0 \ )[ /
-15.0 \

-20.0 \/

ltn. Iltn. lllGn. VbR, lTte. llGe. llGR. IVER. TGe.e llGe. NlGe. IVEe. TGee llGe. HlGe. IV Gn.
06 07 08 09

Quiutnwgh ppwlwl LU = T Gwlfuuwnbuywo ppwlwl 30U

Qowhlywn 2. 33 ppwlwl IVU-h thwuinwgh L Gwlfuwnbuywd wpdbplbpn 2006 — 2009 pp.
(hnwlwl VU-h woh wnbdyn Gwfunpn wwpdw Gnyl bewdwywlh Ghundwdp, %) (DFM dnnby)

20.0
15.0
10.0 = =
5.0 \\"" ~
0.0 \\ N
-5.0 \ ‘\
-10.0 \ N =
-15.0 \ -/
-25.0
lGn. IlGn. bGn. IVGR. 1Gp. llGe. IllGr. IVER. 1Ge. IlGe. IlGR. IVBR. 1Ge. IlGe. [llGR. IV Gn.
06 07 08 09
Quiunwgh pnwlwl 30U = T Gwlfuwnbuyws ppwlwl 30U
Qowllwn 3. 17 ppwlwli IVU-h thwunwgh b uwbfuunnbudwd wndtiplbpp 2006 — 2009 pp.
(hnwlwl ILU-h woh inkdyn Gwfunpn inwpdw Gyl Grwduwlh Ghuindwdp, %) (GDFM dnnbi)
10.0 /
50 +—— /
- o _ /
0.0 \‘\‘~ /
N L7
-5.0 \‘\ //
N7
-10.0
\ /
-15.0 \/
-20.0

ltn. IlGn. NlGn. VbR, Tte. llGe. llbn. IVEe. Tbe. IlGe. [TGe. IVEe. Tbn. [lGe. (llGe. IV G
06 07 08 09

Quutnwgh ppwlywl LU = T Gwlfuwnbuyws ppwlwl 30U
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Qowlilyun 4. 17 ppwlpwls IVU-h thwuinwgh b Gulbfuunnbudwd wpdtpllpn 2006 — 2009 pp.
(hnwlwl ILU-h woh inkdyn Guwfunpn inwpdw Gyl Grwduwlh Ghunindwdp, %) (GDFM dnnbi)

20.0
15.0 . ;.«LL_ |
10.0 NS -
5.0 ~
0.0 B NN
) IANEN
5.0
ANIEN
-10.0 \ ~
N\ —
15.0 \ >
-20.0 \_—"
-25.0
ltn. llGn. Mbn. IVGn. Ibn. llGn. HlGn. IVER. lGe. IlGe. NG, IVEn. 16, 6. lllGR. 1V bn.
06 07 08 09
Quiunwgh pnwlwl 30U = T bGwlfuwnbugws ppwlwl 30U

Cun qéwlywph hpwywb 3LU-h wnwppbp Gnwbwybbpny phpwlwliwgywéd Ywbfuwwnbuniibtbpp
twywlnpth twpptpyned 6G: Wuwbu, DFM dnnbind Juunwpywé Julfuwmnbunidbbpp gquith Ywudwé Ga
Gwfunpn [wghg, L thwunwgh dwiwlwywiht wppp wnbnwwpddwé b oGy (wq wnwe: Ujn tplnypp
wdpnnonyhb pwgwwnpynid £ jwqujhlG wqnbgnipjwip: Ujniu Ynndhg, hGswbiu nbubnud Gop qéwbGywnpbbp
3-hg L 4-hg, wjuwntin (wqujhlG wgnbgnipjntlp wylGpwh £ Jwr wpunwhwyndwéd sk, L dnnGp nlGwy
YwlOfuwwnbubnt nyjw) dwdwbwyh wwhhb inbnh nlbGgwé thnhnfuncpynibGtipp, dwulwynpwwtiu dnnbip
YwlOfuwwnbunid £ 2009p. Gpynpnpn Grwduywyh waynedp: Uju inbuwbyynibhg, pbwywbwpwnp, GDFM dnnbith
wnpyntlpGbpp hwibdwwnwpwp (wyb G6: Lepywywgywdé dnnbGaph Yubuwwnbudwlb npwyp unnigbipne
hwiwn hwydwpybp Gop Owl thwunmwgh b Juwluwnbuwéd wpdbpltph 2tnnuilbph pwnwyniupGbpp
gnudwpp (RMSE gnpéwyhgltinp): 3wydwnybtph wpnnibpnid unwgb) Glp, np 26nnudlbph pwnwyniup-
GGph gnudwpp GDFM dnnGh hwiwp (RMSE = 4.00) wybh phs £, pwG DFM dnnbh nbwpnid (RMSE =
6.40): 3pd0yLind wyu gnpéwlygh wpdtipltph ypw Ywpnn Gp Lu 06y wlquwd Ggpwlwglt, nn GDFM
unnbiip wwihu b hwdtdwwnwpwp wydbith d2gphn ubuwnbudwb wpryniGpltin, pwl wjwlnwywb DFM
dnnbp: Ujdd nhwnwnytlp, pti GDFM L DFM dnnbiGbpp 33 qGwsh nhGwdhywih hGswhuph Ywbfuwunt-
untiltip GO vwhu:

33 quubk YuuluuStEUUUL DFM b4 GDFM unasLueMe b4 usSusdud ursnrueusnre

hGswbu hpwywb ILU-h, wjlwtu £ qGwsdh nbwpnid Ywlfuwwmbunidbbpp ppwywbwgyt) 66 Yhpw-
ntGiny DFM L GDFM wjgnphpdltpp: YwGuwwnbunidGbpp uwwnwpytb) 66 quihp 06y Gnwdujwyh hwdwp, L
unwgywdé wpryntlplbipp hwibdwwnybp G0 hwunmwgh qGwsdh gnigwlhb6ph hGwn: UGnpwnunrlwlp wyn
Gpynt Gnwbwyatpnd hpwywlwgywsé Yuwbhuwwnbudwb wpryniGpbGphb (qéwblywnltin 5 - 8):

Qswllpwn 5. 13 QUwoh thwunnwgh b Gwlfuwnbuyws wndaplbpp 2006 — 2009 pp.
(QUwaoh wnbown Guwfunpn trwduwlh Ghuwndwdp, %) (DFM dnnby)

/T~ —
// N — A — ~
—~ o~ )l /7 SN ~ =
— L =~ - _ - N m O~ 7
—— —— i ~ - ‘\ /( -
N—— r g

COO==2NNWWA A
mo oo o o v

lGn. IlGn. lGn. IVER. IGn. llGe. WGe. IVGe. 1Ge. G, HlGe. IVER. TGe. IlGn. NG IV G
06 07 08 09

Quunwigh Qlwa = = Guwlfuunnbuywds qlwa
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Qéwhlywn 6. 37 Quwoh thwuwnwgh b Ywlfuwinbuyws wndbplbnp 2006 — 2009 pp.
(@Guwish inkidun Guifunpn tnwpdw Gyl Gewdwwlh Ghunndwdp, %) (DFM dnnby)

10.0
T
8.0 _ N — —
/ P - \ ~
6.0 ” i ~N ~
. P N ~ =
4.0 7~ P — ~N~—
s
2.0 vl
00{—Z£~
-2.0
IGn. llGn. llGn. IVGn. lGn. IlGn. NlGe. IVEn. lbn. 6. NG, VB, Tbe. llGe. llGR. IV Gn.
06 07 08 09
= Quwuunwugh Qlwag = = bGwlfuwwnbujws qluws

Qéwhlywn 7. 37 QGuwioh thwuwnwgh b fwlfuwinbuyws wndbplbnpn 2006 — 2009 pp.
(@Uwidh wnkdwyn Guifunpn Grwduwwlp Ghunndwdp, %) (GDFM dnnby)

35
3.0
25 //\\\
2.0 —~ N\ —
15 o /// A
N —
10 _4 — — — —x\ // / \\ \ \ {/ ‘/ —
0.5 - = \ [ ~ /
. N —
0.0
ltn. llGn. HlGn. IVGn. lGn. llGe. NG, IVER. lGe. llGn. HlGe. IVER. 16, IlGe. IllGR. 1V bn.
06 07 08 09
= Quuunwgh s = = buwlfuuwwnbulgws qlws

Qéwihlywn 8. 17 QUwh thwuwnwgh b Ywlfuwinbuyws wndbplbnp 2006 — 2009 pp.
(@Guwigh inkidun Guifunpn wtnwpdw Gyl Gowdwwlh Ghunndwdp, %) (GDFM dnnty)

10.0
8.0 " N
— 3
' e —— // T~ N ~ L~
4.0 = — = -~ N~
// —_— ) — ~———
2.0 /r’
0.0+~
-2.0
lGn. llGn. HlbGn. IVGR. Itn. llGn. llGn. IVEBR. IGn. G, lllGn. VG, IbGn. lbGn. lllGn. IV Gn.
06 07 08 09
Quiunwgh qGwo - = bGwlfluvwwnbugwd qlwo

Ujuwyhuny, Yhpwrbing DFM L GDFM dnnt06pp hpwywbwgphbp 33 qhwsdh nhGwdhywih Ywbhuw-
inbunwilbp wwwaquwyh 06y Grwiujwyh hwdwp: PGswbu L hpwlwb 3LU-h nbwpnld, wjuinbn GnyyOwbu
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DFM dnnbp pwwywbhG gquynib £ hp Gwiunpn wgh wpdtph GQyuwmdwdp: Cuwn qéwbywpbbp 5-h L 6-p°
Ywlhuwwnbudwé qlwdh pwppp G6Y Grwdujwyny nbnwithnfujwé £ wnwe: hGs UGpwpbpnwd £ GDFM dnnbih
Julhuwwnbudwb wprynilGplbph, wwyw Jubfuwnbugwé qlwsh nhGwihlywh gptipt GnuyGnipjwdp Ypybned k
thwuwnwgh qOwsh nhGwdhywb: Un hwbqwiwbpp npwywh t fununtd GDFM dnnbih Jubfuwwnbudwb hOw-
pwynpnipjntGObph ybpwpebpjw: Quwhund nhunwpybing ohwyb qéwblwnlbp 5-8-p, wpnb0 huly hwong-
ynud GGp, np GDFM dnnbh YwlfuwwnbuntdGtpp hwibdwwnwpwp wybh §2gpphun GG:

Uptilp, np hGswGu hpwywb IUU-h, wylwbu £ qOwsh nbwpnid hwagwpyt Gop 26nnuibGbph pwnw-
UniuhGtph gnudwpp pGnipwigpnn gnpéwyhgp (RMSE): 3pdGyLind wyn gnpéwlygh wndtpltph ypw' GnuyG-
wbu Ywpnn Gop hwiwwwwwufuwb GgpnwywgnipntlGGbp Ywwnwnb): Ujuwbu, RMSE qnpéwyhgp hwp-
Jwpyywsé DFM dnnbih ulfuwwnbudwb wpryniGplbph hwdwp, Juaqob £ 0.91, wyl nbwpniy, Gpp wyn GneyG
gnpéwyhgn hwwnpywé GDFM dnnbith hwiown, Jwqgob) b 0.33: 3wydwpyywé RMSE gnpdwyhglbpp
Jywynid 64, np GDFM dnnbh Jubhuwwnbudwb wpryniGpGtpp hwibdwwnwpwnp wytih 62qphwn GG, pw
DFM GnwGwyny unwgywé Yuwlfuwwnbunitibtinn:

taruuusnra3ntuuenM 64 UnuUNUNHI3NFLLEN

LGwuwnwpywé dGpnnupwlwlwb hGunwagnunnipintlp hGwpwynpnepinil £ tnmwihu uwnwptine hGunlywg
GgpwlwgnipjnLbGtinp:

1. Uwwaquwjh dGYy pwyth hwdwp Yuunwpdwsé Yuhbfuwmnmbunidbbpp b npwbg hwiwnpnidGBpp thwu-
nwgh nyjwbbph hGwn Jywyned G4, np DFM dnnbh JuOfuwwmbunidGbpp qquynih G0 Yuwfuyw
thnthnfuwywbh Gufunpn (wquyihlb wpdtiph GUwwndwdp, nph hGunbwGpny hGswbu hpwywb 3LU-h,
wjlwbu b qOwsh Julfuwwnbujwd qéwbywnpbbpp nbnwwnpddwé GG dbY Grwiujwy wnwe: bGs
yGpwpbpnud £ GDFM dnnbiny Juwnwpywéd Jubuwwnbuntdbbphb, www wjuntn Jufujwi thnthn-
fuwywbh qquyntlnipynilp hp Gwfunpn pwgh GUuwmdwdp hwdtdwwnwpwn oy £, L uOfuwnbu-
Jwé wpdtipltipp qptipt GnyGnipjwdp Ypybned G0 Ywiuyw thnthnfuwwGh nhOwdhywa:

2. 3wwpywé RMSE gqnpdwyhglbph wpdtipGtpp yywynid GG, np GDFEM dnnbijh Ywlfuwwnbuncd-
Gtpp wybLh G2gphwn G0 wpnwgnind Yuifuyw thnthnfuwlwbh nhGwdhluw:
3pdGyLind yGpnGyw GgpuywgnipntGGbph ypw' Ywpnn Gop Yuwwmwnbp hGnlyw) wnwownynt-
pjnLGGtnp.

1. 33 hhdGwywb dwypnuinbunbuwlwb gnigwlhyG6ph Jupdwdwdybn Yuwlfuwwnmbunidbbph hwdwn
Yhpwnt| GDFM dnnbip: CGn npnud GDFM dnnbhG gniqwhbin, wnwownynid Glp Gwl Yhpwreb|
DFM dnnbip npwtu GDFM udnnbh YwlfuwwmbunidGtiph wypGunpwbpwihb Gnwbwy: Ubniwdb-
Gwjbhd, npwbu YwlbfuwwnbunwibGbph yGpwpbpjw; npnanudbtph ujwgdwb hhdbwlwb ninGGhy
wnwownyntd Llp plnniltp GDFM dnnbiiny unnwgywé wpnynibpGpp:

2. Ywlpuwwnbundbbpp wnwownpynd Ghp hpwlwlwglbp jnipwpwlsnip Grnwdujwly Gnp yhdw-
Juwapwywl nbntywunynipjwl unwglwl htn dhwdwdwlwy: YwlhuwwnbuntdGbpp wnwown-
ynid GOp Ywuwnwnbp oGp Ynndhg untinéywé MATLAB épwqnbiph oqlnipjwdp:
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Twybdwd
3Gwnwgnunipjwl 0bp Yhpweywd dwiwbwlywihG zwppbph wijwlniGbpp

Ugauyhl huiphi/Gbn (hnwlywl hunngwd)

Real GDP — 3UU-h hpwywb wdp (inquphpiwé, utignbGwihl hwpptigqwé L hwadwnyywé Ga mwnpptipnipniGbtnp),
Private consumption — dwulwynp uywrdwl hpwlywb wdp ((nquphpiwd, utignlwiht hwppbgywé L hwdwpywé
G0 tnwppbpnip)nlGGbpp),

Government consumption — whwmwlwb uywriwb hpwlywl wsdp ((nquphpiwd, ubignbwjhl hwppbigywd L hwp-
Jwpyywé G0 nwpptpnipyncGGtpp),

Investments — hwdwfuwnb GGpnpnudGph hpwlwl wap ((nquiphpiwé, utignlwihb hwppbgwd L hwunpyywé GG
twppbpnipyncGabpp),

Export — inpwluwnpunh hpwlwl wdp ((nquphpiwé, utgnbwihb hwppbgqwé L hwqwpyywdé GG tnwppbpnep)nil-
Gtinp),

Import — Gtpdntddwl hpwlwb wdp ((nquphpiwd, utignbwjhl hwppligywd L hwdwpywd GG nwppbipnipjnil-
Gtnp),

Industry — wpnyniGwptipnipjwl wpnwnpwlph hpwywb wap ((nquphpiwdé, utignlwihl hwppbigwé L hwdwny-
Jwé 6O wmwppbipnipyniGGpp),

Agrcult - gyninunbunbunctpjwl wpunwnpwlph hpwywb wdp ((nquphpdwd, utignlGwiht hwppbgwdéd L hwqwny-
Jwé G0 tnwppbipnigyncGGtpp),

Construct — 2hG0wpwpnipjwl hpwywb wap ((nquphpiwd, utignGuyhl hwppligqwé L hwaqwpywdéd Ga tnwppbipne-
pnLalbnp),

Transport — inpwluwnpup hpwywl wdp ((nquphpiwdé, ubgnbGuihG hwpptigywé L hwdupyqwé GG wnmwppbpne-
pJntbhtnp),

Trade - wnbuinph hpwywb wdp ((nquphpdwd, utignbwjhbt hwpptigqwé L hwaqwnpyywé GG inwpptpnepyniGGnp),
Other service - dwnwjnipjntGGEph hpwlwl wap ((nqwphpiwd, utignlwihl hwpptigwé L hwwnpyywé GG tnwp-

ptipnip)nLGhtpp):

Uwpwrnnuilywl qlin b thnfuwndtpln.

CPI — uywnnnulywa qGtiph hGnbpup (tnquphpiwd, ubgnbwjhG hwppbgdwé L hwdwpywd GO tnmwppbpnipync-
Gtpp),

CPI - food - wwnbOwjht wwpwbpGtiph (GEpwrjw) nqbihg fudhsp L 6fuwfunwn) qltph hGnkpu ((nquphpiwd, ukign-
GwjhG hwpptigwé L hwyywnpyjwé GG nmwppbpnepyncGGbpp),

CPI - nonfood - ns ywnptGwjhlG wwpwlpGtph qGtph hGnbpu ((Inquphpiwé L hwdwpyjwé GG nmwpptpnipyncl-
Gbpp),

CPI - services - 6wnwjnipyntGGtiph qOtiph hGnbipu ((nqupppiwé L hwdwpyqwé GG tnwppbipnipyniGGtpp),

CPI - bread - hwgwdiptinph qtiph hGnbpu ((nquphpliwé L hwqwnyywé Ga tnwppbpnepynlGGbpp),

CPI - fuel, - wntihph qltph hGnbtipu ((nquphpiwé L hwdwpyywé GG tnwpptipnipyncbGtpp),
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Industry_price - wpnyntbwpbpwlwl wpunwnpwph qltph hnbpu ((nqupphpiwé L hwqwnpyywé GG nwppbpne-
pjnclbtinp),

Construction_price — 2hGwpwpnipjwl wpwnwnpwlph qGGph hGnbpu ((nquphpiwé L hwdwpywé GG tnwpptipne-
pynLG06NP),

amd/usd - UUL nnpwn /33 npwd thnfuwndtip ((nquphpiwé L hwqwpydwé G0 tnwpptinnipyncGGtipp),

amd/euro — EURO /33 npwd thnfuwndtip (i1nquphpiwdé L hwpdwpydwé GG inwpptipnepyniGbtinp),

amd/rr — nnLuwlwa pniph /33 npwd thnfuwpdtip ((nquiphpiwé L hwwnyywé GG nmwppbipnepyniGGtipp):

dhlwluwlwl gnigwlhG6n

Cash - pwOywjhG hwiwywnpghg nnipu Ywlfuhy npwih dwdwip ((nquphpdwé, ubiqnlwjht hwppbgdwé L hwp-
Junpywé GG nwppbpnipyncGGtinp),

mo — money — thnnh pwquw (Lnquphpiwd, ubgnGwjht hwppbgdwé L hwyywnydwé GG nmwppbpnipyntGGtinp),

m1 — money — thnnh Gtin qulqwé (lnqunhpiwd, utignGwihb hwppbgwé L hwdwpydwé GO wnwpptipnipynil-
Gtinp),

mz — money — thnnh [(wyl qulqwé ((nquphpiwd, utignbwjhl hwpptigywé L hwdwpywé GG tnwppbipnipynil-
Gtnp),

Claim - pwGYwjhG hwiwywngh wwhwbebtinp nbnbunipjwb Guwwndwdp ((nqunhpiws, utignbwiht hwppbgywé L
hwaqwnpywé G0 nwpptpnipyniGGtpp),

Deposits - pwGlwihl hwdwywnpgh ywpwnwynpnepyntGbbpp inlGunbunipjwl GUuwndwdp ((nquphpdwd, utignGwjhl
hwppbgywd L hwpdwpywé G0 tmwpptipnipyncGGtipp),

i-d — pwGYwihG hwdwlwpgnid 360-opjw npwiwihl wywbnGtph nnynuwnpnypp (hwdwpywé GG nwpptpnt-
pjnclbtinp),

i-f - pwGlUwihG hwdwlwnpgnid 360-onjw wpwnwndnipwjhbt wdwbnbtph nnynuwnpnypep (hwqwnpydwé Go tnwnpt-
nnipjnLGGepp),

i-I-d — tnpwdwnpynn Jwpytiph tnnynuwnpnypp (hwaqwnpyywé GG tnwppbpnepyniGbtpp),

i-I-f - inpwdwnpynn wpunwpdnipwihl qupytiph nninynuwnpnypp (hw2wnpyywé Ga tnwppbpnipjnlGabpn),
CB-inter — yaOwnpnGwywb pwGyh ybpwphbwbuwydnpiwb innynuwnpnypp (hwpdwpywé Ga mwpptipnipyncGGtipp):

Uhowaqquyh gniguwlfiyG6n

cpi-bread-star — hwgwdpbinph hwdwfuwphwjhG qlGbph hGntpup ((nqupphpdwé L hwdwnpywéd GG wnwppbpne-
pJnLGGLNP),

cpi-food-star — wwpbtlGwihl wwpwlpltph hwdwfuwphwihG qGtph hGntpup ((nqupphpiwé L hwodwpyywé Ga
nwnpbipnep)nGhtipp),

cpi-gas-star - qugh hwdwpfuwphwjhG qGtiph hGntpup ((nquphpdwé L hwwnywé GG nmwppbpnipyncGGinp),
cpi-oil-star — Gwyph hwiwfuwphwhb qGtph hGntpup (inquphpiwé L hwadwnyywé GG tmwnpptipnipyniGlbnp):



33 SuLStUNkHA3UL IUUUN LUuNNF84UoS NhLuuuhy USNluUUShY
cuRULNEN IUdUUUNULSCNFEP3UL UNNGLE 2aU3NFLNHA3UL ALNAUL
Jd6MLNronke@3ntu

Stunbuwlwl hGuwgnunnp/inlG06phH YJwnsnipnt G
LYwpbl Nwypjwl

LGPUBNHE3NIL *

NhGwdhy unnfuwuwnhy pGnhwGnip hwjwuwpwyzenpjwb (dynamic stochastic general equilibrium,
DSGE) unnbjGtpp (wjbnptG Yphpwrynid 66 dwypninbunbuwlwb Jbppnednipjwb dbe: Uwulwynpwwbiu
npwlp oquwgnpéynid G0 npwiwdwnplwihl L hwpyuwpnpbunwiht pwnwpwywbnipjwb pwlwlwlywb
qOwhwwnnidlbph dwiwbwy: Ipwinwpwyjwsd 66 pwgiwphy Gineptip” Gyhpdwé DSGE dnnki|GGph Ywnnig-
Jwépwjhlt ywpwditwnpbph qwhwwndwbp (ophGwy . Udtpu L M. Ntnnuintpu, 2003, U. Anthpwpn L wyp,
2006): UthGunpnOwywb pwaytpned (GYpnwywywb YaaunpnbGwywb pwayned, dtnbpw| ywhniunwiht hwiw-
Ywpgntd), GwfuwpwpnepynibGGbpnd b dhowgquwihl YuwrenygGGpnid (UU3-nud, GYpnyndpwntinid, SGuinGuw-
Ywb hwiwgnpéwygnipjwl L qupgqugiwb Yugiwybpwnipjnilnid) dnnbGtph ypw hhdaGywé nbGunbuwywb
pwnwpwlwlnipjwb hpwywlwgniip dEdwwbu wwjdwbwynpywé £t DSGE dnnbwynpiwb L qGwhwwniwb
ninpunbtph qupqugnidGbpny:

DSGE dnnbGtph htn wphuwwnbhu, dwulwynpwwbu tpp npwig Yuenigqwdph pwpnnipjwl wu-
inhdwlp 066 k, dnnbGGph qGwhwundwb pwgdwphy fulnhpGtp L hwpgtip G0 wpwowGnLy:

1. bGwplnp fulnhpGtphg £ dnnGh qnpéwyhglbph wjlwhup plnnlGbih wpdbpltph pwgintpywl uwhdw-
Gnudp, npp pwgwnend £ dnnbh wbnpnanipiniGb ne wGywynibnepynilp: Wu fulnph dGppniéwywb (wbw-
LhinhYy) néndp Ywpnn £ 2w pwnn, Gpt ng whhGuwp |hG6) 2w DSGE dnnbGGph ywpwquynid: Uw-
YuwjG dnnbh qnpéwyhgltinh pnyiwunptth wndbplbph pwqintpjwl hdwgnepynitlp Ywpnn £ oquwywp
(06 GwhubGwywb GapwnpnipjntGGtp Yuwnwnbint dwdwbwy, ophlGwy, Gpp Yuwnnigwépwihl gnpéw-
Yhgltiph Gowlwywh dwup fuwfunnud £ PLwbswpn-fuwbh ywjdwbGtpp (O. Plwbswpn L L. uw(, 1980),
npp Ywpnn £ hwOqbglt; dnnGih JGpwlwjdwb Ywd JGpwqlwhwwndwb: UYGhG, nw Ywpnn £ oqlb
ulubnt qhwhwwndwb gnpépbpwgp Yuwynih pwgdnepjnilhg, nnlb wj wwpwaquynid YuwhwbGebin dGéw-
Swyw) b dwiwlwywwnwn wfuwinwip:

2. UnwOgpwjhlG GwGwynipjnilh nGh dnnbth wjGwhuh wwpwdtnpbph pwgwhwjnnudp, npnbp wnwybi
wun GO Gwwuwnnid nhnwpyywd dwdwlwywihb wpptph dannwpydwp, wjuhlpeld dnnbiny qOwhwuwn-
Jwé L thwunwgh dwdwlwlwjhlG 2wpptph hwdwwwwnwufuwbnipjwOp: UhllOnylG dwiwlwy, wbwp b
hwyh wnt], pt wprnynp nhnwpyywé jnipwpwbsinin dwdwbwlwihb pwpph (wywanyb dninwplydwh
hwdiwn wbhpwdtn wwpwibtinpbph wpdtiplbpb hptilg pnujjwunptih pwqdinipinGGbphg G6G: Pwgh wyn,
ywplnp G0 Owbl qGuwhwwndwl gqnpéplpwgh ex post (thwuwwgh UG6GNLpnLGGEPD  hhdwG Jpw
Ywwnwnynn) ybpnednepynilp L dGYGwpwGnipinilp: OpphGwy, niGGGwiny nhunwnpydwé dwdwlwlywyhG
wnpbph pwqdwswith pwginepnid’ Ywpnn £ hGunwpnpphp (hGGp hdwGwy, pt wpnynp wnbw GG npny
GpypGupwlplbp Ywd hwlwunipntGGbp Yuwrnigqwépwihl wywpwitnpbph dhole: Lydwdéd fulnhpbbpp
Ywpnn GO |pwgnighs oquwlwp wbntGynipjnth wnwp DSGE dnnbih tdwhphy hwuinynepyniGGbph
yGpwptpjw; L hhdp hwlnhuwlw] dnnGh hwwynpnynudp dLwhnfubint wwpwdbunptph  dhol
hwlwunipntGOGGpp  pwgwetine L dnnblh  hwdwwywwnwufuwbnipyntGp - i GEphb pwpbwybpne
hwdwp:

3. UGY wy Ywplnp fuGnphp £ rwghnGw) uwywunwibGbpny dnnbh wwpwdtbunpbph L npw Ypdwun nbuph
ptpdwdé wnwppbpwyh gnpéwyhglbph dhole wrGsnipjwl hunwy pdprGnudp: Unnbh ypdwun inbupp
(reduced form) hptGhg GGplYwywglnid £ Yuwnnigdwépwihb gGyunnp wywnnntigpbuhnb (structural vector
autoregression, SVAR) hwjwuwnniibbph hwdwlwpg, nph dhongny Ywnpnn t Gepyuwjwgyb] guwlugwd

" 3bnphulyl pp funppl Epufnwgpurinpni G0 t hwpnlnid 33 GbGupnbwlwl pwllp funphpnp winwd Usmn Ugpingwipl wofuu-
wnwlph Jbpwpbnuy swihwqulg oquiwlwn funphnipnbbnh L wrwownplynipiniGGbph hwdwnp: IGnpbwll pn pGnphwlwynipniGG ¢
hwyinlned Guile 33 YGGunpnGwlwl pwllp inGinbuwlwl hbunmwqnunnipiniGUGph Jwnsnipywl wpfuwnwlhhg Ywnbl Mnnnuwlhl wp-
Juwinwlpnid Yhnwedwds dbpnnlbnh Jbnwpbywy oquiwlwn funphnipnlbnh L oquiwgnnoywd Spwanuyhl thwpliph Ghpnpdwll n
gnnpéwplydwln odwlnuwlbyni hwdwp:
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DSGE dnnb| (Mnnnujwa, UYypwngjwh, 2010): Gnpslwlwbnid SVAR qgnpédwyhglbph L Ywrnigwépwjhl
wwpwibwnpbph dhole $nlGyghnlw] wpnwhwynnepjnid unwlwip wwn nddwp bt Gnbwpwnp wju
wnOsnipjwl wwpg L dnnwpywé hwpwpbpwygnipyntblbpp Ywpnn GG 2wwn oqunwiwp [hGt: Hwlp
Ywpbih £ yppwnb) swhwptndwh (calibration) dwiwGwy: Hwbg dhongny hGwpwdnp £ Gwb G2qpnbg
Jwplnp Yurnigwépwihl ywpwdbwnptbpp hGunwppppnn thnthnfuwlwGGtph dhole (ophGwy qlwsh no
wijwlwlwb nnnynuwnpnyph (wgh dhol) nhGwdhy wrbsnipyntbbbp uwhdwGGhu:

2quwynilnipjwl plnhwbpwywh tpniéncpynilp (global sensitivity analisis) hGwpwynpnipynil b nw-
(hu ywuwnwufuwGGint wju pninp hwpgtiphG, npnGp h hwjn GG quihu nplk Gpyph nGunGunpywb hwdwp
DSGE unnbip Jwrenigtiihu L qGwhwwnbhu: Uju dGpnnbtph Yhpwndwb wrwybinipyntGGGpp dwnbwbpbine
hwiwp wlhpwdtiwn £ oGYGwpwt] qquynilnipjwb ybpnednipywlb pdprGnidp L npw nuuwywnpqiwb dn-
intigniilbpp:

CGnhwOnp wndwdp, qquynilnipjwb ytpniénipjwl dhongny nuniibwuppynud k, pb hGswtu GG
dnnbith wpnyniGph thnthnfunepyncGGtpp tinpnhyned pun npwbp wrwewglnn gnpénGGEph thnthnfuncpynil-
Gtph: Qnyncpynih nLbOGG gguynilnepjwb yepnénipjwlb pwqiwphy dtpnnltip, npnbp Yuwpbih b nuuwywnp-
gbtii mwpptp YGpw: Uninbignudbtiphg dbyh hwdwdw)l (U. dwqlbp, 2007) qqwjnilnipjwl Gpiniénipyjw
UGpnnltpp nwuwywnpgyntd G0 Gpbp fudph” wwwnybpwihl (screening) Ywd gpuwdhyuyw, (nyuw L pGnhw-
pwlywa:

0wjwé gpwdhyuywb dGpnnbtpp dnunwynp G0, uwywyl npwbg hwdwp phs hwydwnpybbp GG Ww-
hwboynid: 2quwyninipjwb Jtppniénipjwl wju dbpnnlGpt oquwywp £ Yhpwet], Gpp dnnGlGGpa nlGGGnud
G0 pwqgdiwphy dniinpwjhl qnpénGGGp: Uju nbwpbpnid gpuwdhyulwb dtpnnltph dhongnd hGwpwynp £
pwgwhuwjwntb| dniinpwjhl gnpénlbGtph wjlb GopwpwginipntGhbpp, npnbp 466 wqnbignipyntl GG nLGGGNLY
unnt0Gph wpnynibpbbph ypw:

2quwynilnipjwlb nywy ybpniénipjwl dhongny niuntdbwuppyned b jnipwpwlsjnip gnpénlh njuwg
wantgnepjnilp dnnbith wpnyniGph ypw: Undnpwpwp nw hpwywbugynid £ dniinpwyhl gnpénGGtph GLHwuin-
Gwip GpwihG $nibyghwyh dwulwyh wéwbgjwbbph hwydwplydwb dhongny:

2quynilnipjwl plnhwbpwywb ybpnénepjwb dtipnnbtpp mwpwbowwnned GO jnepwpwGsynep dnwn-
pwjhb qnpénGh wqgnbignipjntp dnnbith wpryniGph ypw: UntinpwjhG qnpénGGtpp pGnipwgnyned GG hwyw-
Gwlwlnipjwl pwtudwb nGyghwhtinny, npnbp wpnwhwynnid G0 npwbg Ybpwpbipjwp welw qghwnbihp-
GGpp: 2quwynilnipjwl plnhwlpwywb ytppnénipjwb dtpnnltph YhpwnnipyntGG nGh Gh wpp wnwybint-
pjnLbGan.

» dnunpwjhG gnpénGGtph qquyniGnipjwl qGwhwwnnidp GGpwencd £ npwbg hwjwOwlwOnipyjwG

pw2fudwb funnepjwb $nLbyghwbtiph thnthnfudwb dshowwyptpp L inGuptipp.

> dnuinpwjhlG gnpénlGGGph gquynibnipjwlb qOwhwwnndb hpwlwlwgynid £ thnthnfubing  wyg

qnpénGGLnp GnuyGwbu:

Pwgh wyn, qawjnilnipjwl pGnhwbpwywb ybppneénipywb dpnnbtn0 waywfu GG dnnbh plnyphg, L
npwlp dhown Yuwpbih b yhpwet: 2quynibnipjwb pGnhwGpwlywb gbppnednepywb dpnnltpp undnpwpwn
nwuyncd G0 pGuinpwGpbbph ypw hhdGywé dtpnnbGph 2wnpn:

Uty wy nuwuwlwpgiwdp (B. dpby L wyp, 2002) qquynilnipjwb dbpiniénipjwlb dbpnnltpp
fudpwynpnid G0 dwpbdwwnhlywlywbh, ypdwlhwagpwywbh L gpudbhlywywbh: twuwlywpgiwb Ywenigywdédph
dhongny hGwpwynp £ hGounnipjwdp hwulwOwy, pt qquynitbnipjwl ybppneénipjwl np dGpnnp wbiinp &
Uhpwnyh npdwdé dnnbith hwdwn: OphGwy, dnnth gqwyniGnipjwb nGntpdhGhuwnpy ybpgniénipjwb nbw-
pntd Yhpwnynd G0 dwpbldwwnhywlwh dGpnnGtp, huy hwywlwlwbwhG JGpincénipjwlb nbwpnud
Jhdwlwqpwlwb dtpnnbtp:

Uwpbdwwnhlywywb dtpnnbtpp yGpnuéncd GG dnnbh wpnynitGph qquynilnipyniGp dncinpuwjhG gnp-
6nGGENh nmwwnwbniGbph GYwwndwdp: Undnpwpwn wju dkpnnltpp Gepwnenid GG dnnGh wpnynilph hwp-
Jwnyp dncinpwjhl qnpénbh hGwpwynp wpdbplbph hwdwp: 20wywé wyu dbpnnbtpp hGwpwynpnipynil
s60 wnwihu hpwywlwgObine Onnbh wpnynilph gpwépwihl (nhuwbipupnb) Jbpinednipnit™ Jwpudwé
dntinpwihlb qnpénGOGph gpdwépltinhg, uwywylG npwbg dhengny Yuwpbh t qlwhwwnb| dnuinpwjhG gqnp-
6nGGGph wpdtiplbph thnthnfunipynGGGph wagnbgnipynilGp dnnbith wpryniGph ypw: Pwgh wyn, wju dtpnn-
GGpp Yphpwnbh G0 Gwb dnnbh unniqdwb hwdwp: Cuwnn Enipywl, hwGnhuwGwiny qquyniGnipjwb YGpne-
ontpjwl (nywy dtpnnbtp” dwpbilwwnhywlwb dbpnnbtpp GEpwnened GO0 dwulwyh wéwbgjw Gbph hwywp-
ynidp:

Jhdwlwqpwywb dtpnnltpp plnapynid GG thnpdwpynedbGbph hpwlywlwgnid™ dncinpwihlG qnpén-
GGppG yGpwapywd hwjwlwywbnipjwl pwfudwb $niGyghwbbph wwpwquyned: MHwlp Gwl GGpwenod
GG dnnGh wpryniGph ypw dneinpwghl qnpénGGbph wgnbgnipjwb gnyuépwihb yGpinuénepynib: LpkGp, np
ntaptuhnl Gpinuénipynilp qquyniGnipjwb ybpinednipjwb yhdwywqpuywb dGpnn £ bwhudwé YynGyptin
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utipnnhg’ dhwdwdwbwy 0GY Ywd wybih dncnpwjhb gnpénGObp GG thnthnfudnud: dJhawwgpwlywb dbpnn-
Gtph ohongny hGwpwynp £ nwppbpwybp pwgqdwphy dncnpwjhl gnpénbGtph dheol. thnfultipgnpénipyncl-
Gtph wgnbgnipjnilp, nph nbwpnid npwlp hwinhuwlnud GG gquynibnepywlb pGnhwbpwywb ybppneéne-
pjwl dGpnnlbp:

hGswbu Gwiunpn nwuwlywpgiwl nbwpnid, gpuwdphywywd dGpnnlbpp gquiynibnepywb Ybppneéne-
pjntlp Gopyuwywglnud GG qpwdpylbbph L nhwqpwiltph nbupny: COnhwlnip wrdwdp, gqpwdbhluyub
utipnnltpp Yhpwnynid GG dnnbh wpnyniGph ypw dnuinpwjhl gnpénGGtph thnthnfunipynlGObph wignbigne-
pjntlp wwuwybpbint hwdwn: Uju dbpnnlbpp Ywnbih £ oquwagnpét) dnnbh GwiuGwywb JGppniénipyjwb
Jwd dnuinpwjhlG gnpénGGtph nu dnnbGh wpnynilpGtph dhole pwpn YwpudwénepjniGbGtpp qpw$phynnta
wwwnybpbne hwdwp: Gpudphywlywb dtpnnbtpp Ywnbih £ yhpwet] Gwl dwpbiwnhyuywbd L yhswyw-
gpwlwb dtpnnbtph wpnynilpltpp |pwglbint npwlp wnwyb] wwuwytpwdnp GEplwjwglbint hwdwn:
UWyhuwnwbpnid  gowynilnepjwlb dbpnionipjwl pGnhwOpwyw dbpnnbbpp nhunwpyynud G0 pwybGnpkG
Uhpwrtiny gpwdbhlywlywl wwinybnltip:

Qnjnip)nLl nlltGlG gquyniGnepjwb pGnhwGpwlw yepneénepjwlb innwnpbp dGpnnltp, uwlyw)t DSGE
unnbGtph gquynibnipjwb pnhwOpwywh yGpgneénepynilp (U. Nwwnn, 2007) ppwywlwgynid £ Yhpweting
UnGwnb bYwnn qunniip (Monte Carlo filtering, MCF, Q. 3npGptipg L M. Uthhp, 1981) L $nLGyghnlw) gnqwé-
pwjhb wnnipnhdwb (Unpng, 1993) wignphpubtinp:

MCF-0 wpnwwwwnybpdwb hwunniy wnbuwy £, npp Yhpwnednid k, Gpp dGppnednepywb Guwnwyp hwp-
Junyt b £, pt dnnbth UnGunt bwrpn Gptph (Yuluwwnmbudwh, uinnfuwunhy uhdnigwghwlbph b wy)G)
pwquntpjwl np dwulb t pGuaned uwhdwbwé showuwypnid: MCF-p hwawfu Yhpwnynd £ dnnbijh swithw-
ptpiwl dwiwlwy hGwpwynpnep)ntl tnwpny (nuétine ybpp G2qwé wnwohb Gpyne fulnhpbtpp: Ujuhlbpl
MCF-h dhongny Ywpbiih £ wywpqtip DSGE dnnth wrnigywépwihl wywpwibnnptpht yGpwaopywdé Gufu-
Gwywh wpdtiplbph pwqginipyntGbtph YuyniGnepynilp: WG hGwpwynpnepincd £ vwihu Gub hwynOwpb-
npGint DSGE dnnbh YwyniGnepyw b hwdwp wewytb] Yuwpbnp wwpwdbupbpp L npwbg dhole wnlw ophbw-
swihnep)nLGGGpp: Pwgh wyn, MCF-G wignphpiltph dhongny Ywpbih £ wpunwwwwnybnbp jnipwpwbsynip
wnw08ht dwdwlwlwjhG 2wpph dnunwpyniip DSGE dnnbh wwppbp ywpwdbnpbph nbwpnid wnlw
GpynpGunpwbpbbpp LW hwlwunep)ntGGtpp pwgwhwjnbint hwdwn:

Qquynilnipjwl plnhwlpwywb Jepiniénipjwlb Gpypnpn dninbgnudp hhoGdwé k, wjuwbiu Ynsywd
dnnbh pwpdép swihnnuywbnipjwb GEpYuwjwgiwb Yypw (high-dimensional model representation, HDMR,
Unpni, 1993) Jwd wy) YGpw Yngdnd b OGwbl gnwépwihl (nhuwbipuhnG) JGppniénipynilb (analysis of
variance, ANOVA), npp hGupwynpnipynib £ tnwjhu ywwnwufuwGGne yGpbnid wnwownpdwé Gppnpn hwp-
ghG: UyuhGpl’ npw dhongny Ywnbih E hwpwptpwygnepynit unwbw) Ypdwwn inbuph (reduced form) ppdwo
DSGE unntih gnpéwyhglbpp L jurnigwépwjhlG wwpwdbwnnptph dhol (U. Mwwnn, 2007):

Uzfuwtnwbpnid Yuwnwnybp £ 33 wnbnbunipjwl hwdwp Yuwenigywé DSGE dnnbith qquynilnipjwlb
plnhwlpwywh Jbppnednipynca (U. Uypuingywb, 2008): Unnbh qquynibnipjwb pGnhwGpwlywl 4Gpniéne-
pjnLlp hpwlwlwgyb| £ wwwnwubuwbbing 4tpp Gepyuwjwgywd hwpgtipht: UwulGwynpwwbu, wjn dnnbih
hwdwp unniqyt] £ Ywrenigwépwiht wwpwdtunph uyniGnipindp b juwwnwpdbp wn ywpwdbupbph
GpYyswihwbh Ynntywghnb gGpineénipynih: UjGnihGnb ntuntdGwuhpydbp GG DSGE dnnGh dnunnwpynn hwun-
YnipjntGGGpp: Pwgh wyn, dnnbh Yuwenigdwépwiht ywpwdtnnptph gquynibnipjwb ybppniénipjwlb 2now-
Gwybtpnud Yhpwnyb) £ Gwk HDMR dnuintignudp: Un Guwwnwyny nhinwnpydtp G0 Ypdwwn inbuph ppdwé
unnbith wnwbdbwyh htnmwpnpppnipintd wpwewglnn gnpéwyhglbiph L juwrenigwépwihl wwpwdibkinpbph
uholc hwpwpbpwygnipyniGGtpp:

IGwnwgnuninipyntbb nlbh hGnlbywp Yuenigqwépp: Unwohb qifuntd qquynilnipjwb plnhwGpwyw
JGpnénipjwb 2ppwbwybtpnid dGYOwpwbGynid L 33 nlbwnbunipjwl hwiwp Jurenigywéd DSGE dnnbih
wwpwauwjntd hpwlwbwgyned £ UnGunt bwrin quinidp: Gpypnpn grfuncd pGGwpyyncd GG dnnGGGph pwpén
swihnnwywlnipyntGG nt npw Yhpwenipintp 33 nbGunbuncpjwl hwdwnp Yuwenigywé DSGE dnnbih

nGwpncd: UpfuwinwGph 4tipehh qfuntd GGpYjuwywgyned £ Ggpwywgnip)ni:

UNuLSt wunLn 2sntu

UnGunb Ywrn quniwb dwiwbwy UnGwnb Ywnin (Monte Carlo, MC) thnpdwnyniiltip (semulations) Gl
hpwlywlwgyntd plGunpwpp dLwynptipny dnnbih wwpwabunpbph Gwfubwywb wpdtpltphg L inbinwinptiiny
npwlp dnnbih 669% CGn npnd, GwiuGwlwG wpdbpltphg pGupwipp Guwnwpynid £ nlGEGwinyg wwpw-

2 QquyniGnipywl plnhwpuliws Jbpnidnpyul sepnpupwlnpniln Gepluywgywd b hpdGuwluwnid hpoGyting U. Munmp wpfiu-
wnipyuwli Ypw (2007):
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utiinptiph wpdtipltph plnniGdwd hwiwnp vwhdwOjwé hwywlwlwbnipjwb pwtudwd funnipjwb $nLly-
ghwlbpp hptbg hwiwwwwnwufuwb dhohGbtnpny L unwlnwpun 26nnudGGpny: UjGnihGunl, guwGywih plne-
pwqnhsGtn0 wywhnynn uwhdwbwhwyndbbph dhongny nwuwlwnpgnid £ uwwnwnpyned dnnGh jnipupwG-
sjntp MC thnpdwnpynidGbph (realisation) hwiwp' Ywhujwé Gpwbhg, pb wyl ywwnlywbnud £ Gywnwywihh
uhowluwyphl, pb ng: Uyn nwuwlwpgniibGtph hwdwp MCF-h JGpwpbpjwp gpuwlwlnipjwb 069 Yhpwnned GG
«Junp» (behaviour, B) L «ns upp» (non-behaviour, B ) kqnbpp:

Uhpwnbin UnGunb Ywrin quniwl dninbgniip Ybpp GoJwés B L B Ghpwpwqinip)nLGGGph nwuw-
Ywpgnuip DSGE dnnbGGph hwiwnp Ywwmwpynid £ hGnlyw) YGpw. B-nd Gawlwyyned £ dnnbh Yuynih
Juippp, wyuhGpG’ tipp wbnh nulbG PLwGswpn-tuwGh wwytwaGbpp, huly B -G SwinGwonud t dnntih wipG-
nncath Juppep, wuhlpl wGywynilnipyniGp, wGnpnanepnilp Juwd guwllwgwd w)] wwwndwnr, nph nbw-
pntd dnnbipp (nuénid sh nlGtbnid, wyuhGpl YuyniG yhdwyh (steady state) hwbqbiglnn nuénid hGupwynp sh
thGnLy qunGh(:

Unlwunb bwnin N thnpdwpynudGbph hpwlwlwgdwl wpnynilpnid unwgdnid 66 7 L 7 swihwGh
(n+n =N) tipynt LGpwpwqinipntGlbp (X;/B) L ?X,-/E), npnGghg wnwehlnld plngplyntd GG Guyw-
nwlwjha dhowyuwjphl ywwnlwbnn, huy Gpypnpnnid ywpwabunpbphb swwwnywlnn wnpdtiplbpp: Pwg-
UnipynLGGEpp Jnipwpwibsynip wwpwibnph hwdwnp nhunwpyynd 660wy wwpwdbnpbph hGn vwpptin
hwawlygnipyntGhtin, npnbg nbwpntd wjn wwpwibnpp nupéjwp ywnlwbnd b ngju Gpwpwqginigjwlp:
Onpdwpyniiltiph wpnynibpnid jnipwpwbsnip wwpwabnph Juppep pGnipwgnynid b hwdwbGwlywlnipjwG
pw2fudwh funnipjwlb nplkt dnilGyghwnd: Gpb nju wwpwdbtinph wpdtipltpp Wwunlwbnwd G0 Gywwnw-
YwjhG dhowywyphl, www hwwlwywlnipjwlb pwpfudwb pnibyghwlbpp Grwlwyynid GO F,(X;/B),
hwlwnwy nbwpnid F,—,(X,-/E):

DSGE uJnntih dwpph hwdwp Ywpbnp wwpwibnpbpp pwgwhwynbine hwdwp F,(X,;/B) L
F-(X;/B) pwptutwl $niblyghwlbipp hwikiwwnynid GG jnipwpwlsnip wwpwibiph hwdwp wewGéha:
Ept myw) X; wwpwibtnph hwiwp wjn Gpyne pwzfudwb $ncbyghwbbpp Gowlbwlwihnptb wnwpptip GG,
www X;-0 Juplinp gnpénl £ dnnbih Jupph pwgwunpiwb hwdwp, b npw GwuwuwhdwGjwé pwginipjw
utio wrlw GG npnwyh wpdtipltiph GopwpwaqdnipynGbbin, npnGg hwdwp dnnbth Juwppb wrwyb] hwywbw-
Ju t, np hwiwwwnwutuwG (hGh B GuwwnwluwihG gnigwGhohG, pwG B: bph tpynt hwywGwlwint-
pjntlGbGbph pwfudwl funnipywb pnibyghwbbpp Gawlwlywihnpbl wwppbp 60, wwyw  X,;-0 Jwplnp
wwpwyibwnp gk dnnbh hwdwnp b npw GwhiwuwhdwOdwé pwginipjwb gwbywgwé Yhwnh hwiwp hwdwbw-
YwaG t, np dnnbh quppp hwiwwwnwufuwb (hoh B GuwwnwyuwihG gnigwbhph Yud B wlpntjjwwnntih
inhpnuyphC:

Wu hwibdwwnnepnibp Yupnn £ Juuwwnpdbl Yhpwebind Jpdwlwaopwlwb pLuwnbip, hGswhuhb
UdhnGnygh ptuwnl £, nph nbwpnid d,5 Jhtwlwaghpp uwhdwbynd £ X; wwpwdtinptph hwjwlwlwlne-

pintGbtph pw2fudwh $nbyghwbtiph hwdwp, htnbyw) Yepw

dn,ﬁ(X/)ISEP Fn(X//B)—Fﬁ(X,/EJ‘:

Wu ptiunh dhongny hGwpwynp b wwngb, pt np ¢ Gawlwywihnipjwl dwlwpnuyh nbwpnid £
(dp7 UhSwhuwaph  hwpduwpydws  wnpdbiph  wwpwauwynid)  dfunynid gpnjuijuG Juipluép
F,(X;1B)=F;(X;IB):

PGspwl thnpp £ o -0 (Ywd hwdwndtipnptl 066 t o), 5), wlpwl wewyb] Ywplnp £ g yupw-
dtwph GwlGwynipynibp DSGE dnnbith Jwpph hwiwn: Uju pGuinh gpudhlyuwlwb ophbGwyp GEpluywgywé k
GUwpn 1-ntd” X; uplnp wwpwdatunph hwdwn, npb nibh hwdwuwpwswih pwfuncd [0,1] dhowlw)pnid: Uju
wwpwutwnph F,(X;/B) L Fﬁ(X,-/E) funnipjwb pnibyghwlbinp Gwlwywihnpblt wwpptpdnud GG B L
B GLGpwpwqintp)ntGGbph hwdwp: X, wwpwdtwnnph wjb wndtpbbpp, npnGg hwiwp dnnbh Junplb wnw-
yb| hwywlwywa £, np hwiwwwwnwufuwb hah B Guuwunwywihb gnigwbhohl, Ywpnn t npnyt Gwybtiiny
Fo(X;1B) pwpfudwl Yyniinwuwihb (Ynidniywwnhd) nbyghwih nbuphb: U0 wnbnwawpddwé t nbwh wy
dwwnOwbtbinyd, np X; wwpwibnph hwiwp GwuwuwhdwOjwé dhowlwiph wy dwuntd qunlynn wndbp-
GGpp 066 hwywlwywbnipjwip Juwwywhndbt B GuuwunwlwihG gnigwbhyhl hwiwwwwmwufuwbnn dnnbh
Junpp:
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Uywp 1. [0,1] dhowluwjpnio hwdwuwnpwsunh  pupfunidhg plopdwd  x,  upbnp  wwpwibnph  hwown
hnwlhwlwgdws Udhrlngh pbunf gpudpluwlwl wunnlbpnd
Mnnwhuywg ghdp o, dhowlywehpl L B nuwupl  hwdwwyuwnwufuwl - dnnbyh - Gppweduwl
wpyntGplbph uinwgnidl wnwdly hwywwlwa t, Gpp x, wpdbplbpn wuwnlwlned 60 vwhiwlywo
Uhowlwyph we dwuhl:

Qquwynilnipjwb Jtpinudnipjwl wlhpwdtwnipnilp DSGE dnnbjGGph hwdwp wewowOnid £ Yuw-
nnigwdpwihl wwpwibunptph weywynipjwld wwpwaquwjnid: Can npnid, wjn wwpwdbunpbphg jnipuwpwl-
sintplG nubh wipdtplbph pOnnlGiwG nbunitpjwl Ynnihg uwhdwbOjwdéd pwqdnipjniGObp: Uu dnnbGepp
qUwhwuwntihu plunpynd 66 wwpwdbnptph wl wpdbpltpp, npnlp pwyjwpwpnid G0 PlwGswpn-fuwbh
wwjdwhbtpp (1980):

Uzfuwwnwbpnid UdhnGngh pliunb hpwlywbwgdb| £ U. Uypngwbh ynnihg 33 wnbnbunipjwb hwdwp
Jwrnigwé DSGE dnnbith (U. UYypwsjwa, 2008) hwdwp, npp GEpyuwjwgywdé t hwybqwé 1-nd: Lwfu MCF
yGpneénepjwlb dhongny uwnniqybip b Yuwrnigywépwihl wwpwdbtnptphb ybpwgopdwé Gwubwywb wndbp-
GGph  pwqgdnipynibGbtph  YuynilnepynilGp: Mpw hwdwp ywpwibnptph GwhuGwywh  pw2funcdGbphg
pGupwbp £ Ywwnwnyt| ogunwgnpétiinyg Unpnih’ 2048 swithnnwywlnipjwl pywgh UnGunb Ywnin hwonpnw-
YwlnipynitGp (Unpnp L wyp, 1992): Uju qnpéplpwgh wpryniOpnid unnwgyb £, np Jurnigwépwihlb ww-
pwibwnnptpht ybpwopywé OGwhubwlywh wpdtplbph pwginipjwl 87.1%-p uynih £ (wwwhnynid £ dnnbih
LnLénd), 12.7%-p" ng Yuynl, huy 0.2%-p wnwowglnid £ dnntiih wbnpnanipinib (pwqdwphy (nuénidltph
wnlwjnip)ncb):

Lwjuwwbu ybpwapywd wpdtiplbph pwginigjwl hhdwl Jpw jnipwpwlsinip YurnigywépwjhG
wwpwdbwnph YuyniGnepjnilp unnegbipnt hwdwp hpwywbwgyt] £ UdhrGngdh ptiuwnp, nph wpnyniGpGbpp
GEpyuwywgqwdé G0 hwybwé 2 L 3-nud, npnbin jnipwpwlsinip ywpwdbnph hwdwnp wwnybpdwé GO
YuiyntG (B) L ng YuyntG JhswyGbpp (B') pGnipwgnnn hwywlwlwGnipyntGhtph pwzfuiwt $nibyghwbbipp:
Tpwlp hwiwwywwnwufuwlwpwp  OGpYuwyuguwé GG hné qétpnd L YGuwagétpnd: Un  Ynpbpp
wnwyblwagnylb hGrwynpnipjnibp  UdhrGndh  Jhdwlwahpb £ (D-stat): Unnblh  PrwGswpn-tuwGh
wwydwabtph wwwhnydwb L hGnbwpwp (neéncd niGGGwpne hwdwp uLunhnn3 G0 hGwnlywp wwpwdbwpbpp
h, Bns Bms Bis By K2y k3, n, @”, y: UYbLhG, wyb thwuwinp, np Yuyntb yhdwyhl hwiwwwnwufuwbnn
pninn wwpwabwnpbph, pwgwenipjwdp p - h, pw2fudwb $nibyghwbbpp (Yewnwagétinny Ynptinp) plipywé G
dwfu, yywyned £, np dnnbp Yuynil Y h0h wnwybjwwtu wjn ywpwdbnptph thnpp (7 - h 066) wpdtpltpp
ntwpncy, L hwjwnwyp:

B L B hLGpwpwqintpntGGbphG wwwnlwinn wwpwdtnpsph wpdbplbpp Yuwpnn 66 wjGnihbunb
ncuntiGwuhpyt GpYswihwbh wpunwwwwnybpnudbGbph dhongnd npwlg dhele npny ophGwswihnip)niGhtip
quibint hwiwn: Wn qnpéptpwgl hpwlwbwgGbint Gwwwnwyny hwpdwpyynid 66 B L B GGpwpwqiint-
pynLG06phG hwiwwwwnwufuwlnn jncpwpwlgnip Bpyne wwpwdbinptiph wpdbpltph dhole p; Ynnbiguw-

ghwjh qnpéwyhgltipp L tplswihwlh wnbupnd wwwnybipdnid wyb gnpdwyhgltiph gnyqtipp, npnlg |p;
Ynntigwghwjh qnpédwyhgltiph pwgwpdwl wndtiplbpp 66 GO Gwfuwwbu vwhdwGjwé dwhwpnwyhg: Mw
undnpwpwn hGwpwydnpnepynilb £ wnwihu nbulGbint wwpwdbwnptph wpdtipltph wjb hwdwygnipyniGbtpp,
npnp wwwhnyntd Ywd fuwfunnud G0 Plwbswnn-tuwGh (1980) wwjdwbbbpp: Ujuwhund, Gpyswihwbh
Ynnbywghnl wyu ytipgnednepynilp Yupnn b oGéwuwbtiu hbpunwglbp swhwpbpdwb gnpéplpwgp:

2 Gwplinp 6G hudwpdy wilG wuwpwiotinpbpp, npnlg huwdwn Ushelngp ghowlwaenh (D-stat) wpdtpltpp 066 66 bnby 0.1-pg:
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OphGwy uwnpl GGpYuwywgwdé b wwpqwagnylb dh dnnbp hGnlyw] hwjwuwpdwl nbGupny
Y =X+ X,, npuntin X,e(0,1): Unnbih GuwunwywihG Jwppp uwhdwOynud b hGnlywp YGpwy Y >1:

UjGnihtinlk MCF qnpépGpwgp Ywpnn b GnylwlwOwglt] (hnbGhunhdhywglb)) Gowlwlywih pwgwuwlwl
Ynntigpwghw X; L X,-h dhol BLlGpwpwqintpintlnid b hwiwwwwnwufuwb GrwGyntbwél inbup Yupbih b

nbulb nhwbind Gwp 2-nud GEpyuwjwgwé B Ghpwpwaginipjwl wpunwwwwmybpndp: Uju wnbuphl
hwiwwwwnwufuwb hGwpwdnp £ Yuqdt] hGnlyw) wihwdwuwnpndp® X5 + X, >1, dnnbth GwywwnwywhG

Jwppp wwwhnybint hwdwn:

Ulpwn 2. B Glpwpwqdmpywl (Y > 1) bpljsunpwlh wpnwwunnlbpnedp y - x, + x, dnnbih hwdwn

Uinwgdwo  GowllyniGwdl wunnlybnp wwpgnpny dunlGuwlynid b x,+ x, >1 welsnpywl wihpw-

dbpunnmpinilp dnnbyh Gyuwinwluyhl Jupph hwdwn: x, L -x, - dhol Gnebyughuyp gnpowlhgn ( p,,)
hwiwuwn [ -0.45:

Swybywsé 4-nud GEpyujwgywd b 33 nlwnbunipjwl hwiwnp Ywenigwé DSGE dnnbih Ywnnig-
JwoépwjhlG wwpwuibinpbph Gpyswthwbh Ynebywghnb ybppnednig)nilp, dwubwynpuwwbu wwpwdbwpbpp
unnbh wayuwynilnipjwlp hwbqbiglnn wndtplbph dhol. YnnbGywghwGbpp, npnGp 066 GG 0.2-hg: Yhwnbiny
unwgywdé wpnyniGpbbpp™ unbih £ GUuwwnb, np wwpwdbnpbph wynuhuh wpdtipltph dhob syl EwlwG
dhwnualbp L d66 Ynnbywghwtn: Ywbghg Ywnpbh b wnwGdlwglb] y L S, Yuwrnigwdpwihl wwpw-
dtiwptph dhol Gpyswithwbh wpnwwwwnytpnidp, npp puwgwpdwy wpdbpny nlbh watlGwdbd Ynetiywghwih
gnpéwyhgp -0.29: Unntpywghnlt wyn wpunwwwwnybtpdwb hwiwédw)l ¥ -h thnpp wpdtiplbpb G0 wnwywg-
Gnid DSGE unnbth wGlywynibnepynil: g, wwpwdtnph hwiwnp wGuwynibnepjwbp hwbqbiglnn 466 wndbp-
GGph pGnniGdw (hwybywé 2) ophGwswhnipyniGh wynpwl £ wpnwhwjnywé sk gdwuwwnytipnid, pwhbh
np pun UdhnGndh ptiunh wpnnibpGtph” dnnGth uynibnipjwb nbGuwGyyntbhg g, wywpwdbnph upln-
npnipjntlp Gawlbwywih sk (D-stat=0.11):

Uy £t wwwybpp y L B, Jwrnigdwédpwihl wwpwdbupbph dhol welw Ynebywghnl wjn hwpwpk-
pwygnipjwl nbwpnid, npp pwgwpdwly wpdtpnd nbh hwenpn wiobklwiks Ynnbywghwih gnpéwyhgp
-0.27: Nundbwuhpbiny pwgwuwlwh Ynebywghwb wpnwhwyinnn wyn wrGsnepndn’ Yunbih £ Gyuwnb,
np dnnbth wobwyniG yphdwyh hwbgbiglnn » L B, wwpwdbnptph wndtiplbtpp (Yawnkpp) Yninmwydws Ga
GGpplh wo wayniGnud: Ujuhlpl y-h thnpp L B, -h 066 wpdtiplbnG GG hwlqbglnud DSGE dnnbih wo-
Yuwynilnipjwlp, hGswtu np UdhrGndh ptiunnh wprynitbpGbph nGwpnid Ep: Wuwnbn wpnbb g, wwpwdbinph
wnpdtplbph plnni0dwb hwdwp welw b ophlGwswihnipnil, pwGh np UdhrGnyh ptiunnh wprynilGpGtiph
hwowdwjt dnnbth Yuynilnipjwl wbuwlynibhg S, wwpwibnph Yupbnpnepntbp  Gowbwywih &
(D-stat=0.35):

DSGE dnnbk|GGpp qGwhwwnbhu nhinwpywé dwiwlwlwihb awpptipp dnunwpybine (ophbwy 3LU-h,
qOwsh, wlhwlwywb wnnynuwnpnph), wuhlel dnnth dhongny qlwhwwnywé L thwunnwgh dwiwbw-
YuwyhG 2wpptph dhol hwdwwwwnwufuwbnepyntd unwbGwine fubnhp £ wnwowlnid: Uwulwynpwwtiu, DSGE
unnbi|Gbpp qGwhwwnbhu Ywpnn £ hGunwppppnipyntd wrwowlw] Ywwnwnpbne dwOpwdwub ybppneénipin’
Juwwywd wyl hwpgh hbw, pb wwpwdabunpbph np wpdbiplbpp Ypbunpdtpa, tpb dnunwnpynidd ppwywbug-
ybp wdbl wlqwd npnpwyh dbYy dwiwlwlwihG wpph hwiwn: Wu Jybppneénipintbp hGupwynpnipncl
Yunwnp wybh pwy bhwubwGwint dnnbh dnunwplyiwb hwwnynepjntbbbpps wywwnwufuwlbind, ophGwy,
hGwnlyw hwpgbphG

e n’n wwpwibnpbpl B0 hhdGwlywbnud wwwhnynid ILU-h dwdwlwlwihG wpph dnnwpynidp b

npn°Gp’ qlGwdh dwiwbwywihG 2wpph,
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e wpryn’p ILU-h dwiwlwlwjhl wpph owywnhdw] dnunwpyiwb hwdwp wwpwibnpbph wbhpw-
dtioin inhpnypltipp Gowlwywihnptt GG wwppbpnd ywpwdbunptph hwiwwwnwufuwb nh-
pnupltinhg qbwdh dwdwbwlwjhb wpph dnunnwnpydwb hwdwp:

Qquwjntlnipjwlb ybipinénipjwlb dhongny DSGE dnnbGtph dnunwpynn hwunynipntGGbph wnwybg
funp niuntdbGwuhpnep)niGb oqlnid £ Gnuybwlwlwglbine dnntth Ywplbnpwanyb pGnipwaptipp, npnGp
Ywpnn GG dnnbh yGpwlGwpdwl ywwndwn hwlnhuwbw): OphGwy nhunwpyjwdé npnp dwiwbwywihb pwn-
pbph dnunwpyndp pwpbiwdbint hwdwp Jupnn £ Gywunwlwhwpdwp (h0G 06Y Ywd 0h pwbh hwwuw-
npndGGph hhdpned pGYwé nGnbuwlywb dGluwbGhqilbph yGpwbwynwdp, npwtugh Gjwugbigytb pwgwhwjun-
Jwé hwywunipyncGGtipp:

DSGE udnnbtiGtph dnunnwnpynn hwwnynepjntblGtph ncuntdGwuhpnep)niGl ppwywbwgynid £ MCF ybip-
Lnénepjwlb dhongny, hbunlyw Ybpw: Lwfu, DSGE Unnbp GEipYwywgyned £ SVAR wnbupny (nt'u U. Mnnnu-
jw@, U. UYypwngywh, 2010), nph nbwpnid GGpéhG thnihnfuwwGGtpp Ywfudwénipjwh dtyp GG npynud hpblg
Lwaqwjhb dténipynLGbtphg, wpunwéhb thnthnfuwywbGbphg L gGgniibtphg: Ujbnihbwnl, jnipupwlsjnip ww-
pwuitwnptph hwywbwywbnipjwl GwhubGwlwb pwfudwb $nGyghwihg plGunpwlp £ uwnwpynod dGugwd
wwpwitwnptiph wpdbpbtpt wbahnthnfu wwhbnd, L hwadqwpydned GG dnnbh dGY pwjp wnwe Ywbjuw-
nbuniilGtph 2Gnnuibbph pwnwyniuhGtph dhohGGGph wpdwwnbbpp (root mean squared errors, RMSE’s)
Jnipwpwbginip AV nhinwpyywé dwiwbwywjhb 2wpph hwiwn: MC plGunpwGpp hGwn hinpdned £ Gow-
OGwytin B tGpwpwqinipjwip wwpwdibtwnnpbph wb wpdbpltpp, npnlGp wwwhnynid 66 RMSE-h GJwqu-
gnu)b 10% L hwlwnwy nbwpnid” Gwlwybiny wyb B GOpwpwalnipjwdp: Tw hwbqbglnd £ N, wnwp-
ptipn $hpwnpdwd YwhnGGtph, npnGghg jnipwpwbsnind wwywhnynd £ owwnhdw] dnunnwpynid wnwGahG
ytpgpwé wikb uh dwiwlwlwihb pwnph hwdwn: Wuwhund, wewowbnud G0 N4, tnwppbip Edwhphy pw;-
tunudGbin’ (X, 1B),j =1,....Nyps . Jntpwpwiliginin X; wwpwibnph hwidwn:

Unnbih qOwhwwnidp uyubinig wpwy Yuwnwnpywd wyu ybppnednipynilp wwwnytipwgnid t wnwihu, pb
np wwpwibnpb £ wnwybp 066 wgnbgnipinth nilGGOnd i dwdwlwlwihb wppep dnunwpybhu: Qw
Ywpbh £ wnbubb] F/-(X,-/B) pw2fudwb pncGyghwltpp hwdwnpbihu: Uwubwdnpwwbu, Gpp nup ww-

pwuitwnph hwiwp pwyfuntdbbphg dGyp Gawlbwywihnpbh twpptpyned £ djnwubbphg, wyw YwpGih £ Ggpuw-
Yuglt, np npw hwiwwwwnwufuwlnn dwdwbGwlwjhG wpph dnunwpydwb hwdwp wewyb] Yuplnp yw-
pwuibwnpp hbGlg nw £ SYw| ywpwdtunph hwdwp GpypGunpwbpbtp wpwowlnud GG, Gpp GJwquagntGp
Gpynt thnthnfuwywGGEphl hwdwwwwnwufuwlnn F/-(X,-/B) pw2fudwl dnibyghwbtpp Grwlwlwhnpbh
nwppbpynid GG:

dtpinuénipynilp YunGih £ Yuwwnwnpbp Gl Yuenigwépwiht wwpwdtupbph pGupwOplb hpwyw-
Owgltny qGwhwwnidwb wpryniGpnid d2gpndwd pwfuncihg (posterior distribution), Gpp dnnbip qGwhwun-
ynud b Pwjbiujwb dbpnnny: Uu dbpnnp Yhpwrebihu unynpwpwn nhnwpyynid b owywnhdhqughnb fulnphp
Gwpuhdw G20wpunwbGiwbnipjwb $nGyghwyny, nph dhongny hwyyh 60 wrGynd Gwbl dnnbh wwpw-
uGwnptph Owpubwywl hwwlwwbwihG pwfuncdbbnb hpbog pGnipwagphsbbpny dwpuwwunidbbpny L
unwlnwpu 26nnudbGpny: bwnpbh £ wub, np Pwybuywb dGpnnp hwjwuwpwyenipinid £ wwwhnygnid
inbuntpjwl Ynnihg wnwownnpdnn npnyplbph juwenigwépwihl wwpwdbtwpbph wpdtiplbph no Guiubw-
Ywl pwtuncibbph L thwunwgh dwiwbwywihG wpptph qGwhwwnnudGbph dhol: CGn npnd, qGwhwwnmdw
pGpwgpntd wrnigywédpwihl wwpwibwunptph wpdbplbnb pGunpgnid 60 wjlwbu, np wywhny&b wdpnn-
owlwh owyunhdw dninwpyncd, npp Ywpnn £ GGpwnebp npn GpypGupwhpGGn:

33 nlwnbuntpjwb hwiwp Yuwrenigwd DSGE dnnbih hwdwp RMSE ytpniénipyntGb hpwlywbwgybi £
wwpwibwnptph hOswbu GwfuGwywh, wjlwbu £ qGwhwwmdwb wprynibpnid Gqpunywd pwfuntdbtph
nGwpnid: Uwywjb wpnynilpbbpb twywbnptb s60 vwppbpdtp 0hoywbghg: Wn huly ywwndwneny wfuw-
tnwbpnid Gepyuwywgyt| G0 dnnth RMSE Jtipiniénipjwl wprnyniGpGtipp Yuwrnigwépwjhl wywpwdbnpbph
Uhwyl Gwhubwywh pwpfuntdGtph hwdowp: Uyn ybppnednipywb wiprynibplbpp GGpyuwjwgywé G0 hwybjwé
7-13-nL0:

DSGE unnbih dnunnwnpynn hwwnynipncGlbipp pwgwhwjinbine hwiwp nhunwpydtp 66y, 77, zr,h,

Grr Wer 0y, dp, gove, &, y*,, m; thnihnfuwlwGGbph dwiwGwlwihG wppbpp: 3wdtijws 7-9-nid
GtpYywjwgywdé £ DSGE onnbih hwywuwpnuilGbph ufuwO6ph hwdowp Yuunwpywés RMSE dtipniénipynilp:
hGswbu Yupbh £ GUuwb], npwig hwjwlwlwbnipntGGGph pwfudwb $nibyghwbtpp hwdpbybnid G0
Jywytinyd, np hwjwuwpniiGtph ng dh ufuw] thwunnwgh dwdwlwyuwihG wpptph dnunnwplydwb ypw nplk
wantgnepjnih sh ntGGGnLd: Nw hwdwhnibs £ dnnGh hhdpnd npdwé wyb GGpwnpnepjwlp, np ufuw GBpp
gnnjuiwl Jwpbiwwnhjwywb uwywuniiny, hwunwnnt gnwépny, wOlwfu, OnyOwGiwb pwiudwé
wwwnwhwlwhb dEénipynLbGltp 66 (&, ~ iid(0,5?) ), npnGp Ynsyntd GG Gubl «<uwhnwl wndnty» (white noise):
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Wuhlpl' npwlp ng dh wnbnGywwnynipynih s60 ywpniOwynd b dwdwbwlwihb wppbph Jwppp s66 pw-
gwunpnty:;

Ujdd niuntilGwuhptingd B plunpwbpltpht hwiwwwwnwufuwbnn Yuwenigwdpwihl ywpwibunptph
Gwhulwywh pwtudwb $niGyghwbbpp Ywpbih b Gyuwnt, np B, wwpwdtnph nbwpend 7”7 hwdwn
wwwnlbpdwé hwywlwlywbnipjwb pwzfudwb $nclyghwb mwppbipdnid b oGwgwdébbphg: Wuhlpb  z;”
dwiwlwyuwyhG wpph dnunwpyowb hwdwp g, Jurenigqudpwihl ywpwibnph Gowlwynipynilp twlw
t: 6pb wju wwpwdtnph hwdwp wjn tmwnppbpnepyntbb wynpwa £ 066 sk, www B, -h hwdwnp pwdwlwbha
Gowlwywih t: Aruwnp, 7, dwdwlwywihG 2wpph dnnwpyowb hwowp gB; Jurnigjwédpwihl wwpwdbiuph
nbpp 2ww 066 £ B, wwpwidbnpp Yuplnp b dhwdwdwlwy Gpyne dwiwbwlwihG wpph g, v, On-
nwpyiwb hwdwp: et Jbpp Gqwé pninp Gowlwlwih wwpwibwnptpp GGpwndwd thG wyl thnthn-
fuwywGGtpp pOnipwagnpnn hwywuwpnudbbph d6e, npnlGg dnunwplydiwb hwdwp npwlp Yuplbnp £hb, wwyw
wju nbwpnid B, plnanpyqwo st y, hwjwuwpdwb 069: Yw pwgwwnpynid £ wyb hwlqudwbpny, np B,
wwpwuibnpl, wadhpwywbnptb wagnbing g; Upw, Gepgnpénipyncb £ niGGGnd Gubl w; Jpw, pwbh np wjn
thnthnfuwyuwGGEpp ubipnnpbl ywwywé GG dhdjwbg hbwn, npb wpunwhwjnywé £ dnnbh hwjwuwnpniibtbph
dhongnd: @, L @, wwpwibnpbpp hwiwwwwnwufuwbwpwnp 7r,” L 7" dwiwbwlwihG pwpptph dnunwnpy-
dwl hwdwp twywb 66, pwbh np hwdwwwnwufuwb hwjwbwlwbnepntGbbph pwfudwb $ncbyghwbbpp
Gawlwlwhnptl nnwppbpynid GG gjnwulbphg:

Lowé pninp Gwlwlwih wwpwdbnpbph nbwpnid hwdwwwunwufuwb dwiwlwyuwhG wpptph
hwiwp wwwnytpqwd pwfudwb dnibGyghwbtpp phipdwé GG nbwh wo: Wuhlpl' wyn dwiwlwlywjhb wp-
pbph wnwybjwgnylu (wy dnnwpyowb hwiwnp wlhpwdbn GO hwdwwwwnwufuwb Yuwenigywépw)hl
wwpwibwnpbph 066 wpdbiplbp: Uwyw)il nw hwywunipjwb obe £ UdhrOnyh pliunnh wpnynilGplbph htw,
npnlg hwiwdw)l wyn wwpwdtnpbpht wbwnp b ybpwaptp thnpp wpdbiplbp, npwtugh DSGE dnnbip
pwwpwph Plwlswpn-tuwbh wwjdwbGGGpp: Wuwhund, dnnbh swhwpbpndp 2wn £ pwpnuwbned. ch
Ynnihg wtiwp £ wwhwywib] Plwbswpn-tuwbh wwydwbGGpp, huy dynwu Ynnihg wuwwhnybp thwuwnwgh
dwiwbwywyhb wpptph wnwybiwagniybGu (wy dnuinwnpyncdp:

Ldwé ophGwgswthnipyntlp, uwlwyh, sh ywhwwbynid 4, wwpwdbnph nbwpntd, Gpp y, dwiw-
Gwywyhl 2wpph hwiwnp wwunybpqwsé Yninwluwihl Gwhubwywl pw2funcdp, twlywlnpbG wmwppbpytbing
Ulwgwoéhg, pbpqwdé t nbwh dwhu: Mw hwiwwwwwufuwb E wju wwpwdbunph hwdwp nhnwpyws
UdhnGnyh ptiunh wpnnilGphG, wyuhGpl Gpyne nGwpncd £ Guywunwlwhwpdwn £ yGpglbp 4, wywpwdibunph
thnpp wndtipltin: Ujuwhuny, wju wwpwdbuph swhwpbpdwb hwdwp hwlwunepyncGGbn sywb: Qw Yupbh
E pwgwunptip wyl hwbqwiwbpnd, nn A, -p, hOswbu Gwb A4-0 nL A5 -p hwunwgh nguwibtph hhdwb ypw
hwdwnyywé gnpéwyhgbtp Ga:

Pninp wywnnntignbupnb hwywuwpnidbpnud plngpyqwé dblwlywl wwpwdbnptph ntwend p -,

Pys Prs Pzs Pés Pgoys wlg hwiwwwinwuhuwG thnhnfuwywllnh' 7, y*;, /¢, 2, &, gov, hw-

JwlwywbnipjnGlbph pwfudwb $ncGyghwlbpp Yunpniy wnwpptpynid G0 Gwgwébbphg: Mw Jyuwgnid L,
np wyn dwdwlwywihb 2wnpptph dnnwplyiwb hwdwp Yupbnp 66 Shwyb npwbg hwiwwwnwufuwb ww-
pwatwnbpp: Uu wpnynilpl ophlwswih £, pwGh np pnpnp wyn thnthnfuwwGGEpt wpunwéhb GG L dnnbh
uty Gepwrdwdé GG npwbu wnwehlb Ywpgh wywnntgpbuhnlG wpngbtulbp: Pninp wyn wwpwibupbph
nGwpnid £ hwiwwwwnwufuwb thnthnfuwywGGtph Yneinwyuwihb pwunidGbpp pGywé GO0 dnunwydnpuwtu
0.5 - 0.9 dhowlwypnil: Mw dwnlwbyned £, np swhwpbpiwb dwiwlwy wjn wwpwdbupbph wpdtipbbpp
wtwp t ybpgytlh wndjw; showywiphg hwiwwwwnwufuwlb dwdwbwyuwjhb wpptph (wjwagntjGu dninwpy-
Uwl hwdwp: Unwyb] Lu, UdhnOGngh pGunh wprnyniGpbtpp ywynid GG, np wyn ywpwdbunptbph hwdwn
syqwl wpdbpltph pOnniGdw Gwfuwuwhdwbywé showywypbp: 3wpy £ 626, np wyu dnnbh swihwpbpndp
(U. Uypwngywb, 2008) Ywwwnpyby £ yhpwrbind nfw| wwpwdtunptph wn showlwjpht wwwnywbnn wnp-
dtipltinnp:

yuNNF84USLU3rL MUNrUULSNrENk 8N4USLU3PL (HhUMGNUPNL) dEPLAFONHD3NIL

Unnbip pwpép swihnnuywlnipjwb dhongny GepYJuwywgbbinig wnwy Gwiu whhpwdtwn £ pGawpybg
qawyntGnipjwl npnawlh ((nuy) L pGrhwGpwlwa YbpinusnipyntGGeph twpptpniggniGp®: Mpw hwdwp

* BouyniGmippuwl (nlwy JEpnidnpywl L dnnbih pundp sunpnqulwlnpuul GEpluywgiwl dpnnwpwlnpnlp Gepluywgyws
hhdlybyny Unpngh wpfuwnnipywl gpw (1993):

97



wbwp £t nhunwnpytp htnlyw) $nGyghwb Y = £(X), npnbn X =(X4,...,X,,) wpgniblup uwhdwbjwé L
npnwih G whpnypntd, huy Y ncblyghwih wndtipbbnb hpwywb pybp GG: Y -nd Gawbwyynid £ dnnbh
«wpnyntlpp» (ophlwy dnunwnpyiwl wunhdwlp, wgnuyh wpdwquwlph $nilyghw), npp Ywjudwé b X;
wpdtipltphg, npnGp wadwbynid GG «dntinpwihG gnpénGGtipy (input factors):

2quwjntlnipjwlb (nywy Jbppniénipintlp Yhpwndned £ ynGyptinn 06y (ntédwl hwdwn Y’ :f()(*) L
puin X; thnthnfuwywbh Ywpnn £ hwpdwpydbp hGnlywp Yepw (af/ax,)X:X-: 2quwynilnipjwlb plnhwa-
pwlwh ybppniénipjwl dwidwbwy ynbyptun nuénudlbip s60 pGGwnyynid, wyp G whpnypnid Y = £(X)

dnuGyghwyh neuntdbwuhpnepynibp Yuwwnwpyned £ wylwbu, np hGupwdnp (hGh yGpiniét) mwpptip thnthn-
fuwywbbtph L npwbg hwdowygnipyniGbtiph wgnbtignipyniGp, 7(X) $niGyghwyh Yurnigywdépp nt hGwpw-
Jnp dnunwpynuobbpp b wyb: 2quynibnipjwb plnhwbpwywb Jbppnednipjwlb ogunwlwp dtpnn £ dnnbih
pwpdn swhnnulwbnipjwb GepYwywgniip (high-dimensional model representation, HDMR) Jwd wy| YGpw

gnwépwhb yGpnénep)nilp ANOVA (analysis of variance):
Swdwpynid k, np Y=f(X) $nilyghwyh pwnwyniuphl hGwnbgptih £, huy X=(X ,...,Xn) ytywinnph

wnwppbpp wwwnwbny GG [0,1] dhowluwyphb: Unnbih pwpép swihnnuywlnipjwb  GGpYujwgiwG
Guwwwlp ng qéwihG wnGsnipynil hwlnhuwgnn Y = £(X;,... X, ) $niGyghwh, nph wnbupl wGhwjun t,

ipnhnudb b aGéwgnn swhnnuywlnepjw ytppwydnp pwbwyh dncGyghnlw) whnwabbph

Y = F( Xy X4 ) = £, + ZHX)+ Z T (XX ) 4+ g (X X)) (1)
/ I >/

npnbn jnpwpwlsymn winwd pnillyghw E Gepnpniduyhl qnpdnllbphg f; = F (X ; ), fy="f (X X /) L owylG: Uu
wpnhnudp Shupdtp st Guptyh b oplopty Guowwlqwd Ty, (X)), f(XL X)) L quilty Jbpohl
fio & (X P, ¢ n)wﬁqwdg (1) wpunwhwywnnipniOpg: Vwluyl f (X ) DnLllghwl Gupnn b dhundbp wnpnhiby,
bplb htinlywy wuydwbbbpp intinpg nlGGLwl

[of,...0X, =0 pninn & = fy,....ig hwdwin Yud [ £(X)aX =7, (2)

npnbn 1<y <...<ig<n,1<s<n: f (X ) bncllhghuyp (1) Ghpluywgnedn, npp pwdwpwnned F(2) wuydwGabnp,

Unsynid E ANOVA wipnnhned, npp dhundbp £, wuplpl' npw jnipwpwlsinen wlnwd dhwndbpnpbl npnpynid £
Onppluwly, bpp X ; -bpp wuwinwhwlwl GaénipyntGG6p 66, ANOVA unipnhdwl wlnwdlbpn wwnpqugniy nbupnid

YntGGOwh htinlywy inGupp
fo =E(Y)

f/(X/):E(Y/X/)—fo
£ =EV1X0, X, )-F(X)-F(X; )1y :

fi-tpp Yngynid 60 hhdGwlwl EpEYnGEP, 7" Bpypnpn Yupgh thnfulbpgnpénipjwl tpbynben L
wylb: Npwbtu GepnpnudwihG qnpénGObphg Ywd npwlg hwdwygnepynGlbphg Ywudwéd dnGyghwbbn
wnpnhdwb jnipwpwbsinip wlnwd gnuyg £ wwihu, pb Y -p hOspwl b nmwwnwGynid hp £ dhohbGh 2nipon:
OppGwy, Gpt Y -p dnunnwplyiwl wunhdwbh £, wyw f,(X,-) gnuyg b wwihu, pb X; Junrnigywdpwihl
wwpwitwnph G4uwundwdp hGspwlny £ gquynil dnunnwpydwb wunhdwp:

ANOVA inpnhdwG yuplnp hwinynepyntGb wyb k, np npw wlnwadGenla oppngnbwy GG°

[oF, 0.5, @X =0, tipbi (f4eeesig) # (1 s ) NG 1</ < 12

Lwbh np f(X) dInGyghwih pwnwyniuhl hGwnbgpbih £, ntunh wyn hwwnynipinitlp inbinh ntbh Gub
pninn f,-1___,-5 hwdiwp: IGnbwpwp, hwayh wrbting (2) wpnwhwjnniginilp, hGnlyw) dGénipjntGbbpp Yu-

nnn GG nhunwpyybp
1
D/1.../5 = joi',f__,-sd)(,-1...d)(,-s,
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npnGp Ynsyned G0 dwulwyh gpdwépbtip: Ywnbih £ nhrnwpytp Gwb hGinlyw dGénipjnlp
D=[f3(X)ax - £2,
npG pOnhwlnip gnwépl E: Ujlnihbwnl, (1) hwjwuwpneg)niGp pwnwyniup pwpépwgbbiing L hGukigpbiny
Yuwwgyh, np.
n n
D=% X D; ;. :

s=1)<..</g

dtipp GepYuywgywé vkonpntGGEpp Ynsynid GO «gnywéplbip», pwlh np Gt X -p (hGGp pwqiw-
swih wwnwhwlwG deenepyniG b A(X)-G nu pnpnp £, (X .. X )-Bnp wwinwhwlwG $nclyghwtbn,
www npwlp huywwbu YhGehG gndwopltn: D; ; gnywépltpp pnipwannid GG 7, ;- wlnwalbph nw-
nwlnnwywanipynclp: Con npnud £ dncbyghwh hwdwp D; ;=0 wyl L dhwyl wyl nbwpnid, tpp
fii, =0

Rwibiwwnwpwn pwpn wbup nGbgnn 7(X) $niGyghwlbph hwdwp hGwpwdnp st quaGby (1) Gep-
Juijwgdwl pwqdwswth wlnwalbpp: b wwpptpnigynil upw, D, ;- gnqwéplbpp unwbnud G0 wylGwhuh
hGunbgpwiwihld wpwunwhwjnnigntGGtpn, npnGp Unlwnb Ywren thnpdwpynudGbph dGpnnnd Junpbih
pywjlnptl qGwhwuwnb nunnwyhnpth f(X) dnLlGyghwyh wpdtpltphg:

£(X) $niGlyghwih’ hbitnwgnunipywl hwiwn Gutuplupbih gwlywgws wpnynilph ypw X; wqnb-
gnipjwl uywpwp swihh nnepupbpdwl Gywwmwyny nhnwpyynd GG qquynilnipywl pGnhwlGpwywb hG-
nGpultpp, npnGp uwhdwbyned G0 npwbiu Swulwyh gpdwépbbiph inGuwlywpwnp Y2he'

S, =D 1D:

A

2quwyninipjwlb hGntpubtipp, npnbp nlGbG hGwnlyw) wnbupp S; =D0;/D, Ynsgdnid GG hhdGwlywd
tpthwnltp, S; =D; /D" Gpypnpn Yupgh gnun thnfulGtipgnpénipywl ELLnbEp L wyG: Uu hGntipultipp
pwgwuwlywb s604, L npwlg gnudwnpp hwjwuwp £ dGyh

n

hGswbu D; ;. gnywépltiph nbwpenid, S; ; =0 w)l L dhwyl wyl nbwpendd, tpp £, ;=0 Cln
npnty, f(X) $nilGyghwb Ywnpnn £ GEpYwjwgytip npwbu f,-(X,) dtyswihwbh $nibyghwlbph gnidwp wylb L
Uhwjb wyl nGwpniy, Gpp.

S =1t

QnpSGwlwbnid hholGwlwbnid yhpwedned GG gquynilnipjwb dGyswhwbh S, hGntpubtip: 20wjwoé
wnwyb] dwlpwdwub YGpnednipyntGGbph dwdwbwy hGwpwydnp £ gquyniGnepjwb pnhwbnep hGnGpuGtphp
Uhpwndwb wahpwdtwnnipntl wnwowlw: Uwubwyh gnwépltinh dhongny qqujnilnipjwl hGnbpulbtipp
Yuwptih £ qGwhwuwnb) Yhpwreting UnGuint Ywen hGuntgpnidp (Unpng, 1993):

ANOVA (tipiniénipinclp (gouynilnepjwl hGnbtipulGtph Yphpwenedp) hGuwpwynpnepynib b wwhu plne-
pwantint Ypdwin nbuph pGipqwé nwghnlbwy uwywuniibtpny dnnbh gnpéwyhgltiph L juwrnigqwdépw)hl
wwpwibwnptph dhol. hwpwpbpwygnipyniGbtipp: Ywenigywépwjht ywpwibwnptph L pdwn inbuph gnp-
owyhgltiph qGwhwwnywé $nilGyghnlw| hwpwpbpwygnipntGbtpp Ywpnn GG wwn oqunwlwnp |hGG dnnbkih
JGpnisdwh, swihwptpdwh L qwhwundwb dwdwbwy (U. Nwwnn, 2007):

DSGE dnntiip plnhwbnip inbupny Ywnbih £ GGpYuwywgltp hGnlyw Yepuwy

E{9(V i1 Ve Vi:Up; X)} =0,

nnbn’ ¥y -G GEpdha hnpinfuwlpwGGanp, U, -G wpunwdhl impnfuwlwbph b gagnidlbnh, puly X = (X freen X k)-ﬁ‘
queniggwopuypl wwpwibinpbnh JelnnplGenl 6G: dbmnidmipywl thnyhg Gufugws X, Guenigduwdpuypl
wuwnwibinpbnn Gwnpnn G0 plnipwaondly Guwfubwlwl hwd QGuhuwwndwl wpnntlpnid drgmnydwd pupfuntdit-
nhl hwdwwwinwufuwl  inppnyplbpny, L dnnbih Juppp pncGlyghw E uyn wnppnyplbpnd qunlyng X,
wwnwdtiinpbnh wndbplbbnhg.:
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NwghnGw| uwwuntdGbpny dnnbp Ypdww wbupny Ywpbh b GEpYuwywgll] hbnbw] Yepw
Vi =Ty +Buy (U. Mnnnuywb, U. Uypingwb, 2010), npntin 7-6 L B-G nxn swhwbh dwwnphgbtip GG,
npnbg wwppbpp Ywhujwéd GO0 X5,..., X, JurenigwépwihG wywpwdbnptphg: ANOVA Jbtpiniénipyncln
hGwpwdnpnepyntl £ wmwhu nhnwpyybine wju dwwnphgbtiph jnipwpwbsnep tmwpph Ypdwin inbuph pbp-
Jwé nwghnlw] uwwunidlGtpng dnnbh gnpéwygh L YwrnigwépwihG wwpwdbunptph dhole hwpwpb-
nwygnipyntGbtinp: UuhGel npw dhengnd Ywntith £ nhunwpybp wn ganpdwyhgbtiph ypw wwpwdbnnptiphg
JnLpwpwsjniph wgnbignipjwb vténigncln:

Nuntdbwuppyb] 60 33 nlwbuntpjwl hwiowp Yurnigywd DSGE dnnbih (inb'u U. UYypwnsjwh, 2008)
ypdwuin wnbuph pGpjwéd wnwppbpwyph wnpwGdGwyh hGnwppppnipntd wrwowglnn qnpdwyhgltiph L
Yurnigwépwihlb wwpwitnpbph hwpwpbpwygnipyntGlbpp: Uwulbwynpwwbu, hwyyh welbiny, nn DSGE
dnnbih dhongny hhdlwlwlnd neuntibwuppynd G0 pnquipydwl sGnpdwéph, wijwlwlwb wnnynuw-
npnjph, wnbGnuywb wpnwnpnipjwb L Gepdncddwé wwpwGpltph qGwsh nhGwihywlbpp, nhunnwnpydty 6o
Ypdwuwn nbiuph ptipdwé dnnbh npwig hwiwwwwnwufuwlnn GowbGwywih gnpéwyhgltipnp: Yhwnwpyybp GG
Uhwjb hhoGwywh EdEYnGEpp™ S, -tipp: Un £ wwwndwnep, np npwlg gnidwpp hwdwuwn sk deyh: Uwyw)h
w)h dnn E aGYNG JYwybipnd, np hhdOwywh EdEYinGEpp pwgwnpned GG pGnhwlnep nmwnwbnnuywbnipjwG
qbipwy2hn dGSwdwubnipniOp:

Nhunwnywsé gnpéwyhglbipp L npwlg ypw wnwyb| ake® wqnbgnip)nLlb nilbbgnn Ywnrnigqwépwjhl
wwpwuibwnptph hhtGwywb ESLYnGepp GEpyuwjwgywé GO wryniuwy 1-nLd:

Unyniuwly 1. Unnbh wwpwdbinplnh wqnbignipynilp npw * Ypdwin inbuph ppgwé inwppbpwih gnpdwlpgltnh

Ypw

omoutpaaen T h L B L Be B LB e oo 7

| aPwsa”, i o000 | 000 | o072 | 000 | 000 | 000 | 023 | 000 |
v e {013 | 000 | 006 | 000 | 000 | 000 | 042 | 000 |
s a1 o000 | o000 | o014 | o004 | 000 | oot | o4 | 018 |
s i, | 000 | 001 | 008 | 001 | 05 | 000 | 035 | 000 |
 arvs s o 010000005001000000049000 """
| iPvs.res.g | 000 | 000 | 010 | 009 | 000 | 000 | 062 | 000 |
| Pvsresi | 000 | 000 | 0f2 | 002 | 025 | 000 | 055 | 000 |
| vz, i o000 | 085 | 000 | 001 | 000 | 025 | 000 | 000 |
s o, {020 | 010 | 000 | 000 | 000 | 046 | 000 | 000 |
e an | o000 | o2 | o000 | 003 | o000 | o4 | 000 | 006 |
s i, o000 | om | 000 | 001 | 042 | 030 | 000 | 000 |
s res o {024 | 009 | 000 | 001 | 000 | 05 | 000 | 000 |
| ivs.res.q | 000 | 020 | 000 | 008 | 000 | 037 | 000 | 000 |
| Afveresi 1 000 | 017 | 000 | 002 | 020 | 046 | 001 | 000
. yivscq i 083 | 000 | 000 | 000 | 000 | 000 | 000 | 000 |
g {000 | 001 | 000 | 000 | 000 | 006 | 000 | 010 |
I T T 000 | o000 | 001 | o085 | ooz | o001 | o000 |
- yiwsrese 000 | o001 | | 000 | 000 | 000 | 006 | 000 | 000 |
 yivsores_q R 002 | 000 | 000 | 000 | 000 | 001 | 000
 yvsores_i 002 | o000 | o001 | o001 | 022 | 004 | 001 | 000 |
v {015 | o002 | 000 | 000 | 010 | 0138 | 001 | 000 |

° Ugnbgmipniln hwdwpdly b O6S, bpp iy wwpwdbopp pwguinpnid b plnhwlnig munwinpuwlwlnpiuwli 10%-hg (0.1-hg)
wybiha:
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¢ VS. Qp_q 0.00 0.04 0.00 0.05 0.13 0.13 0.02 0.04
| ivs s oo | oo | ooz | ooa | oe4 | o1 | oor | 000 |
| ivs.res.c i 035 | 003 | 000 | 001 | 015 | 020 | 003 | 000 |
| jvsresg 1 000 | 000 | 002 | 023 | 009 | 000 | 010 | 000
ivsores_i 0ot | o009 | 006 | 008 | 000 | 031 | 02 | 000 |

Cuwn unwgdwd wpryntlpbbph’ Ypdwin nbuph pbpdwé dnnbith nbwpnid ¢, b g, thnthnfuwywa-
Gbphg GGpdntdjwd wwpwlplbph 7”7 qOwsh Yuwiudwénipinilp wpunwhwjnnn gnpéwyhglbph Ypw
wnwyb| 066 wantignipynih £ nlbtlnd @ wwpwdbwpp (42% L 41%): Lnyh C, L g, thnthnfuwlwi-
Gtiphg wnlwbunitpjwl Gpuntd wpunwnpwé wwpwOplbinh 7zth qlwsh Ywhujwdénipntlp wpwnwhwjnnn
qnpéwyhglbiph ypw wnwyb) 466 Gepgnpdnipyncl £ niGGnid hwdwwwwnwufuwlwpwp @, wwpwibunpp

(46% nL 47%): =" vs. res_q hwpwpbpwygnipjwlp hwiwwwwnwufuwlnn gnpdwlgh Jpw wioklwibs

wganbgnipjnilp gnpénud £ @, wwpwdbinpp (62%): Liwlwwbu, 7z,” vs. res _q hwpwpbpwygnipjwlp hw-

Gwwwiwufuwlnn gnpéwygh Upw wrwybp 66 Gtpgnpdnipynih £ nlbbbnd @, wwpwibnpp (37%):

z” vs. res_i L zl' vs. res_i wnGsnipntlGGhphG hwiwwwnwufuwGnn gnpdwlhglbnh dpw wibkGwibs

wganbignipyntGl niGGOnud G0 hwiwwwunwufuwlbwpwp @f (55%) nu @, (46%) wywpwibnpbpp: Uju wp-
nyntlpltpb pGnhwbGpwglbind Ywnbih £ G626, np @ wywpwdbnph wanbgnipnilp 066 £ Gnbp wyb pninp
gnpdwyhgltiph Ypw, npnlp wpnwhwynt) 66 7”7 hinhnfuwlwbh ypw nhnwpywé abénipyntGGeph Gap-
gnpénpnLlp: @, wwpwdbnpp hwiwwywwnwufuwlwpwp Gowlwywihg wagnbgnipynil £ niGbghy 7r,” thn-
thnfuwlwGh ypw wyn Gnyl dGénpynLGGEph GGpgnpénipyntGh wpunwhwjnnn gnpéwyhglbiph ypw:

P 7N ﬂ,” thnthnfuwywGGGph dpw 7,y wnnynuwnpnyph (wgwjhb dGénipjwlb thnfuwagnbgnip)niGh
wnpwnwhwjinnn gnpéwyhgbtiph Jpw GGpgnpénepynib £ niGGOntd hhdGwlwlnud B, wwpwdbnpp (50% L
42%): Lnuyb &dund, y; thnihnfuwlwbh b 7,y wGwbwlywb nnynuwnpnyph (wquwjhb dGénipjwb dhole hw-
pwptipwygnipyntGl wpwnwhwjnnn gnpdwygh ypw 066 £ B, wwpwdtiiph (55%) Gepgnpénipnilp, pwbh
np wnnynuwnpnypl, wGdhpwlwlnptlt wqnbind vwwrdwl pw, hp GGpgnpénipyncGb b onlGbGnud Gl
pnnunyiwb stnpdwéph Jpw: Wuwhund, B, wwpwdbwnnpb wanbgnipnih £ gnpénid wyb pnpnp hwpwpt-
pwygnipyncGbtiph Jpw, npnlp Juwywé G0 whjwlbwlywb wnnynuwnpnyph hbn: 2w wwjdwlwynpjws t
Gpwlnd, np DSGE dnnbGind g, wwpwdtnpb plngpydwé b npuiwdwpluwiht pwnwpwwbnipjwb
Yulnlh (wOwlwywh wnynuwnpnyph) hwjwuwpdwb abe: Wn Gnyb uygpnilpny, B, L A wwpwdbn-
ntinG 60 g fuwdnpwwbiu wgntgnipynib nLGbGnud hwiwwwwnwufuwbwpwp hpwywb thnfuwndtiph b uywn-
0wl wquwyhl vbénipjnGOtph L wyn thnthnfuwywGGtph hwywuwnpndGtiph 0GwgnpnObph hbn uwywoé
qnpéwyhgltiph Ynw:

7 vs. z"y L n,h VS. 7:,”,1 hwpwpbpwygnep)ntGGtinl wpwnwhwjnnn gnpéwyhgbbph ypw wok-
Gwakd Gepgnpénipynibh G0 nLOGONLY hwdwwwwnwufuwlwpwp B, (72%) no B, (65%) wywpwibwunpbpp:
iy vs. iy wnbsnipjwlp hwdwwwwmwufuwlbnn gnpéwygh dpw wnwybiwagne)b wanbignipnibp gnpénid £
£, wupwuibwnpp (64%): UuhGpl Ypdwwn nbuph ptipdwé dnnbintd thnthnfuwlwbbbph L npwbg (wgwjhb
wndbplbph dholi hwpwpbpwygnipntGGbpl wpunwhwjnnn qnpéwyhglbbph ypw wiklwiksé wqnbgne-
pjnLlp qnpénd GO uyqplwlwb DSGE dnnbith hwiwwwunwufuwb wwpwibnpbpp:

t2nruyusnHa3nku

UnyG wptuwwnwbpnid GEpyuwjwgytighlG wlwihnply dninbignuilbp, npnGg dhengny Ywpbh £ pwgw-
hwjwnt| DSGE dnnbGGph hwwnynipyniGGEpp L hGnwglb) dnnbi GEph qGwhwwnnidb ne swhwpbpnudp: Un
Owwuwnwyny pGhwpyybghlb tpyne dnintignuilbin’ UnGwnb Ywein gunndp L dnnbh pwpép swhnnuywlne-
pjwl GEpYwywgniip:

MCF dnwnbigniip Yupnn £ yhpwndb] wwuwytptine hwdwp DSGE dnnbih YuwyniGnepjwb wnhpnypp L
pwgwhwjnbint wyl Yuwrnigwsépwjhlt wwpwdbunptpp, npnlp fuwfuwnnd G0 Plwbswpn-fuwbh wywjdwa-
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GGpp, pOswbu Gwl nwunuiGwupptine ywpwdbnptbph dninwpynn hwnynepjniGlGtpp:: ANOVA dtpnnh
dhongnd hGwpwynp £ wrbsnipintld unwbwp Ypdwn inbuph pipdwé nwghnlw) uywuncdGbpnyd dnnt GGph
gnpéwyhglbph L YwrnigwépwihlG wwpwdbwpbph dhol: Yw hGwpwynpnipntd £ wnwihu Yuwmwpbinc
Ywrnigywépwihl wwpwibnptph JdGpinuénipinitt DSGE dnnbtih nhGwdhy Jwpplb niuncdGuuppbine L
unnbp qOwhwuwnbint hwdwn:

MCF L ANOVA utpnnGtpp hwonnnipjwip Yhpwreyt] G0 pwpn dwypnnbGunbuwywb dnnb GGph hw-
dwp (Rato et al. 2005a), L DYNARE 6pwanph snppnpn tnwipptipwyp hGupwynpnepyncl b wnwjhu nw hpw-
YwlOwglbint MATLAB dhowdwjpnid: Upfuwwnwbpnid  GEpyuwjwgwé DSGE dnnbih (U. Mnnnujw,
U. Uypwngwb, 2010) qGwhwindwb L qquynilnipjwl pnhwlpwlywb yGpneénipjwlb dwdwlwy Lu ogunw-
qnpéybp & DYNARE hwdwlwnpqswiht thwpbpp L npwl Ygdwéd hwiwwwwmwufuwb Spwapwihb gqnp-
Shpwlwqup dowyywd U. Nwwnnjh Ynnohg (2008):

DSGE dnnbih gaowjnilnipjwl plnhwGpwywb dGppniénipjwlb dwiwbwy Owfu wwpgybp E, np
Ywnnigwépwihl wwpwitnptphb yGpwapdwé Gwpubwywb wpdtpbtph pwqinipjwb 88.1%-p Yuynth L,
11.7%-p ns JuyntG, huy 0.2%-p wnwowglnid t dnnbkith wlnpnanipinib: Ywnenigwépwihl ywpwibknptiph
YuyntlGnipynilGp unnigbipnt hwiwnp phpwywbwgyt) £ UdhnGngh pGuwinp: Mpw wprynibpnid unnwgytiy k, np
dnnbh Yuynib yhdwyh wwywhnddwl hwdwn Ywplnp G0 htnlyjwp wwpwdabwpbpp A, B,, By, Biv By
ky, k3, n, a*, y:LC0n npnud, DSGE dnnbip Yunilb £ wjn wywpwdibunptph thnpp (7 - h 066) wndtipltiph
nbwpncy, L hwywnwyp:

WGnihGuinb hpwywbwgyt) £ ywrnigwépwiht wwpwibnpbph' Gpyswihwbh YneGywghnb yGppneéne-
pjnth: Wuhlpl Ywwwpdb £ dnnbh wOwynitGnepyntt wrwowglnn wwpwidbunptph wndtiplbph Ynebyw-
ghnG yGpiniénipinil: Unwgqwé wpmynibplbph hwdwéw)t dnntih” wGyuwynilnipynid wnwowglnn wywnpw-
utwnptph wpdtplGph dhole sywh twlywhb dhnnedGtp L OGS YnebywghwObp: Pugwnpdwly wpdtpny wik-
Gwakd Ynnbywghnlb hwpwpbpwygnipyniGGbipp GYwwndbp GG » nu B, L ¥ nu B, wwpwibwptph dhol:
Unwohl ntwpnid Ynebywghnl wpunmwwwunybpdwb ybpgnuénipjwb dhengny wwnqyby &, np y -h thnpp wp-
dtipltipl G0 wnwowglnid DSGE unnbh wGywyniGnipinib: S, wwpwdtwnph hwdwp wGluntGnipjw
hwqbiglnn wpdtipGtph plnniGdwh ophlwswihnipyntt wrlw sh Gnbi, pwGh np UdshrGnyh ptuwnh wprynclp-
Gtph hwowdw)b' dnnbh YwyntGnipjwl wnbuwynibhg g, wwpwituph YunpbnpnepntGl wynpwG £ Gow-
Gwyuwih sk bwnnigdwépwihb y nu S, wwpwibwunptph nbwpnid wllywynibnepjwb hwGqbglnn npwlg wp-
dtipltph plnniGdwl hwdwp qnnepjnth nlGEG npnpwyh ophGuwswihnep)nlGlbp: Uwubwynpwwbu, 7 -h
thnpp L B, -h 0td wpdtipbbpb GG hwbglighnid DSGE unnbith wllwyniGnipjwh, hGswtu np unwgyb) tp
Udhnlnyh ptiunnh Yhpwrdwb wpnncbpnty:

DSGE dnnbtih dnuwpynn hwwnynipyncGlbpp  pwgwhwjnbine hwdwn  ppwywlwgyt; £t RMSE
ybppneénipynil: bwnnigdwépwihlb ywpwibnptph pGnpwlpp Ywwnwndt) £ npwg GufubGwlywb pwtuncd-
Gtiphg: RMSE ytpiniénipjwb hwiwp nhunwpydtp 66 hbnlyw) hinthnfuwywGaeph y,, 77, ﬂ,”, 9, Vs,
Ity Iry 9oV, &y ¥ ™, oy dwiwlwlwyhlG pwnpbipp:

RMSE Jtipinténipjwl dwiwlwy hwunwwndb) t dnnbh hhdpnud pGYwé wyl Gapwnpnipinclp, np
hwywuwpnuilbph ufuwGGpp ns 0h nbnGYwwynipnild s60 wwpnibwynd L dwdwlwlwjhG pwnpptiph
Jwnpp s60 pwgwwnpnud: Ywwnwpdwés RMSE ybppnénipjwb wpnynilplbphg Ywpbih £ Ggpwywglh) Gul,
np, pnhwlnip wrdwdp, ndjw) Gepéha thnihnfuwywOh (GwiwbwlwihG 2wpph) dnunwplyiwb hwiwnp wnw-
JGi ywplnp ywpwdbunpp npw hwjwuwpdw dGe GGpwrdwdé hp jwquwjhlb wpdtpht hwiwwwwnwufuwlnn
wwpwibnnb b UwulGwdnpwwbu, 77, g, 7, dwiwlwyuyhG awppbiph dnnwplyowb hwdwp pwn Gowbw-
Yuih 60 hwiwwwwnwutuwlwpwp B, , B,, B, jurnigqudpwjhl wywpwdbptipp:

RMSE dtipiniéncpjwl wpryniOpltiph hwidwéw)l' dwdwlwlwihb wppbiph wnwybiwagneybu (wy dn-
nwnydwb hwiwnp wohpwdtwn G0 npwbg (wqujhl wndtpltpht hwiwwwunwufuwlnn Yuwrnigywépw)hh
wwpwuibwnpbph 06d wpdbplbp: Uwlwil nw hwywunipjwl ok £ UdhrGngh ptunh wpnynilGplbph hbwn,
pun npnlg, wyn wwpwibnpbphld wGwnp £ JGpwagpt] thnpp wpdtiplbp’ DSGE dnnbih JuyniGnipynilp
(Plwbswpn-ruwOh wywjdwbbatpp) wwywhndbine hwdwp: Uyuwhund, dnnbih swihwpbpnudp wm £ pwpnu-
Gnuy, pwbh np dh Ynndhg wtwnp b wwhwwlb) dnnGh YuwyniGnepyniGp, huy §jneu Yynnihg wwwhnybip thwu-
nwgh dwiwlwlwjhb 2wppbiph wowybjwagntjlu jwy dnnwpynwdp: Uyuhpb dnnbih (peéntdl wwwhnynn
wwpwibwnnptph wpdbpltphg wtwp £ pbwnptp Gpwlp, npnbp twihu G0 dwiwlwlwihb 2wppbph hGwpw-
JnphGu pwy dnunnwnpyncd: Wu uygpnibpbbph ywhwwbdwdp DSGE dnnbh wwpwdtnpbph qGwhwwnnidp
Ywnbh t ppwlwbwgbt] Yhpwrebing gwbgwjht npnGnudGBph dtpnnh hwdwp MATLAB dhowduwjpnid
gnywé hwiwwwwnwufuwb Spwghpp (4. MnnnuywG, U. Uypwngjw, 2010):
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LnyG wpwiwpwlnipjwip, pninp wywnnepbgpbuhnG hwywuwpnudGbpned pngpywé wpunwéhh
thnthnfuwywGGGpp 72';, Y, /, zy, &, gov, Uninwplyiwl hwdwp Ywuplnp G0 dhwjb npwbg hwiwww-
wnwufuwl wwpwdbwnbp p -, p0 Prs P2y Pes Pgovt Unntith RMSE dbininiénipywl wpnyniGpltinh

hwiwdw)t wyn wwpwdibtwnpbph wpdtplbpp Gywwnwywhwpdwnp £ plGnpbp dninwynpuwtu 0.5 - 0.9
dhowlwyphg hwiwwwwnwufuwb dwiwlwywjhb 2wnpptiph (wdwgne)bu dnnnwpydwb hwiwp: Unwyb) bu,
UdhnrGngh ptunh wpnyniGpbbpp yywyned GG, np wyn ywpwibnptph hwdwp swb wpdbpbtph pGnniGdwG
GwfuwuwhdwGywé showlwyptp:

33 nbwnbunipjwl hwdwp Yuwenigwé DSGE onnbith gawjnilnipjwb pnhwGpwywh ybpniénepyjwl
2nowbwybbpnid yhpwneybp £ Gul ANOVA dtipnnp: NeuncdOwuhpybip GG dnnbih” Ypdwun inbuph pipqué (U.
Mnnnujw, U. Uypwingwa, 2010) tnwppGpwyh” wnwbdbwyh hGunwpppennipintd wnwowglnn gnpdwyhgltph
L ywnnigwépwihl ywpwitwnptph dhole wnGsnipyntGGGpp: CGn npncd, neuncdGwuhpynn hwpwpbpwygne-
pjntlGbGbph hwiwp nhunwpydty G0 dhwyd hhdGwywb EpLLywnGepp™ S, -Gpp, npnGg gnudwpp dnuin £ Gink
uGyhl 4ywytbind, np wnwehl Ywpgh wlnwdibbpp pwgwwunpnd G0 plnhwlnp nwwnwbnnuywbnipjwb
agtipwyzhn dGdwiwubnipnclp:

Unwgywdé wprynilpbbph hwiwdwit™ nhinwpywé pninp thnthnfuwlwbGGph dhole wnGsnipniGGGnG
wnwwhuwjnnn gnpéwyhgltiph dpw 066 t wjl wwpwdbwnpbph waqnbgnipnilp, npnbp GGpwndwé GO Gnby
ngwy thnthnfuwywbbbph hwdwuwnpnudGbph daGe: Ujuwbu, £; wwpwdbwnpb wanbgnipnih £ gnpénud wyl
pninn hwpwpbpwygnepyntGGGph ypw, npnlp Juwywé G0 wadwlwlwh tnnnynuwnpnyph htwn, pwGh np wjn
wwpwibnpb plngpywdé b npuwiwdwpluiht pwnwpwywbnipjwb Ywbnbh hwjwuwpiwb dGe: LEwlw-
wbu, @, wwpwitwnph GGpgnpénipntlp 066 £ wylG pninp  hwpwpbpwygnipyniGlbph pw, npunbin
pGnapydwsé £ 77 thnthnfuwlwlp: @, wwpwitnpp hwiwwwunwufuwbwpwnp Gowbwywihg wgnbgnipnil
L nbGbnwd ﬁth thnhnfuwywlp GEpwnenn hwpwpbpwygnepnlGGeph Jpw: 7,7 ni 7r,’7 L nhnnwpyywé pninp

thnthnfuwwGGtph 0hole hwpwpbpwygnipntGGbpt wpwnwhwjnnn gnpéwyhgbbph ypw Gipgnpénipyncl GG
nLOGlnud Gub B, nu B, wwpwdibwpbpp: Lnyb éuny, B, L A wwpwibnpbpb 66 g fuwdnpuwbiu wanb-
gnip)nil nLGEOnLY hwiwwwunwufuwbwpwp hpwlwb thnfuwpdtiph L uywndwb (wquyhb dGénpynLlGGtph L
wyn thnthnfuwlwbGbph hwywuwpniibGtph 0Gwgnpnbbph htn uwywéd gnpdwyhglbiph ypw:

UdthnthtGind gqquynilnepjwb pnhwGpwywb yGpneénipjwb pninp dGpnnlGph Yhpwndwdp unwgywé
wpynitlplbpp Ywpblh b wpwbdlGwglb, 33 wnlwnbunipjwlb  hwdwnp  YJuenigywéd DSGE  Unnbih
wiblwywplnp wwpwabwnpbpp™ B,, Br, Biv By Bpb thnpd Juuwwnyh Gywéd wwpwibnptiphg Lu
wnw0abwglb) DSGE dnnbih wikGwywplnp wwpwibunpp, www Yunbh £ G6; 5; - 0 wGjwbwlwb nn-
Ynuwnpnejph (waquwjhl wpdtiphlt hwiwwwwnwufuwbnn wwpwdtunpp npwiwdwnplywiht pwunwpwywbne-
pjwl YwlnGOh dG9: UnntGh wju wwpwibnph YupbnpnepintGp Yupnn £ Jyuytp wyd dwupG, np 33 YGown-
pnOwywb pwOyp shopwOYwyihb 2niyuwih rGwyn woJwlbwywb nnynuwnpnypp uwhdwlGhu hwyyh £ wnbp
Gwiunpn dwiwlwlwpowbbGtpnid wpdwlwqpywé npw dEénpynLGhtpp:

Ujuwhuny, hwyyh wrlbiny wfuwwmnwlpnid unwgywsé wpnynilplbbpp wbwp £ GG, np DSGE
dnnbGeph gqquynilGnepjwlb plnhwOpwlywb dGpiniénipynilp hGupwydnpnipinid £ tnwjhu ywwnybpugnid
Ywaqubnt npwbg tdwhphy hwuinynepyniGlbiph ybpwptipywg: UJGha, wn ybppniénipynilp dGéwwbu oqunw-
Ywnp £ Owlb DSGE dnnbGGpp swhwptipbihu: Uju hwnlwbhG6pp dnnGOoGph gguynibnepjwb pGnhwG-
pwywh ybppnednipjwb ppwywbwgnop Guywwnwlywhwpdwp GG nupdnud npwbg swihwpbpowGp L qlw-
hwwndwlp gnigqwhtn:
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Jwbywo 1
33 nlwbuntpjwb hwiwp Jurenigwd DSGE unnki

Uhuwinwbpnid Juwnwpdbp £ U, Uypngwbh Ynnohg 33 nbwnbunipjwl hwiwp jwurnigywés DSGE
annbih (U. Uypuingywb, 2008) gquynilnipjwl pGnhwlpwywb ybppnednipnilt: DSGE tnnbip (4. Mnnnujw,
U. Uypuingywl, 2010) pwnlugwé b htinlyw| hwjwuwpniGbphg

1. Uwwndwl hwjwuwpnid

* « 1-h 1-h 1-h
It + Vi —/7}/, +_ﬂsql—1 +_ﬂsqt+1 +
O O o

C
¢ =he,q— St &

o
2. ppwlwb 3LU-h hwdwuwpnid

Vi =k +kp)Cp +0iq — Aoy +(1- Ky = Ky —k3)y; +kygov, +&f

npunbin’
d»] = /(18L—/(28+(1—/(1 —k2 —k3)a_
1-y 1-y

dy =| kia—L——kpa+(1—k, -k, —k3)a" ——
1-7 1-7

3. ULbponsywéd wypwbpbbiph qOwsh hwjwuwnpnud’

Tt = BnZmia+ (= Bn)Prmpa + (1= Bny) ((1 7 )(1 — Wfﬁ)) X

Wy
7y0(Cr —C4_q) YA VyTWi 7v@r (=7, 7W; ,,
—_ 4 + = -y, (+mz; - + +&,m
{ 1—h VTl 1=, (1=p) 7, (1+n)z, 1—=7) 1—=7) t

4.  Stnwlwb wpnwnpnipjwl wwynpwbplbtph qOwsdh hwywuwnpnud

Tt = BoZnga+ (= Bp)prpsa+(1=Bp) (1= wn 1= wn) x

Wp

[O-(C[ —Cr1) Y4+ 47
-y (-7

1 T +————(1+77)z,}+5,”"

5. ppwlwb thnfuwpdtiph hwjwuwpnud
9t = Bg9t1+(1=Bg)qru — 1 +1 =&+ &y +e&f
6. Tphwiwjwplywht pwnwpwywlnipjwl Ywbnl
Iy = Bilpa + (1= )07 +(1= )0.7a{" + &
7.  ULnylnipjntGlbp

AS; =Gy —Grq— 7 + 7y
h m
e ==y +ymy
Fe =1 = Tpiq

Fy =1 = T

104



8.  Upwwdéhh thnthnfuwlywbbGEph hwjwuwnpnudGbp

. . b
Vi _py*y1—1 * &
- . i
Tt =Py Trat &
L* LK I-"
It =ppliaté;
Gt =Pl tei
t = Pest T 6
_ gov
GoVs = PgoygOV 1 + &

_ z
Zt =pPzZrqt ¢

Unnbih GEnohG thnhnfuwlwGGbnn

1.
2.

© o N

¥¢ (9dp)° - hpwlywG LU-h’ |nquiphpdywsé utiqnuyh hwnpligwsé awinph 2tnnudp hp wnkiGnhg,
¢; (¢) - dwulwynp hpwywb uwywrdwb |nquphpiywd utignbwjhb hwpptigdwé wnph 26nniip hp
wntlnhg,

7" (pie_m) - Ghpdntéywd wwnwlplbph qlbph hGntpuh’ (nquphpdqwé L ubgnGuihl hwppbg-
Jwé 2wnph wnwohl Ywnpgh twnppbpnipynilp,

. 7:[’ (pie_h) - inGunbuntpjwl OGpuntd wpunwnpywéd wwypwbpbtph qbGtph hOnbpuh’ (nqupppiws L

ubiqnOwjhlG hwppbgywé wnph wnwohl Ywpgh tmwpptinne)niln,

g; (@) - hpwyw thnfuwnpdtiph (nquphpdywé utignbwjhl hwppbgywé wnph 2tnnidp hp wnbl-
nhg,

v, (psi) —ubl qlh optiliphg 2tnnidp, npp (nquiphpddwd L utignbuwyhb hwppbigdwé awnp €,

As; (dot_s) - whGywbwlwh thnfuwndtph' (nquphpiywé 2wnph wnwohlb Ywngh twnpptipnepyniln,
/¢ (i) - dhgpwlluwihG 2ntywyh ptiwyn wlywlwlwb wmnhnuwnpniph 2wnph 2tnnidp hp wptlnhg,

. 1 (r) - OpgpwGUuwyhb 2nywih rbwn hpwlwh ninynuwnpnyph 2wnph 2tinnudp hp wptilnhg:

Unnbih wnunwdhb thnhnfuwlwbGenn

1.

8.

gov; (gov) - Juwnwdwpnipjwl SwfuuniiGbph tnquphpddwé ubignbwihlG hwppbigdwd 2wnpph
2tinnudp hp npkiGinhg,

& (tr) - dwulwynp npwbudbpnbbph’ (nqupphpiwé utiqnlwiht hwppbgywd wnph 2Gnnidp hp
wntlnhg, \

y*¢ (gdp_star) - wpwbtpynh hpwlwh 3ILU-h nquphpidwé ubiqnbuwjhl hwppligws 2wnpph
2tnnidp hn wntilinhg,

7z; (pie_star) - UUL L Gdpndhnipjwl uwwrnnuywb qbtph' nquphpddwéd L utignGwyhb
hwnpligywé 2wnph wowphl Gungh wnwnptinnipjwl 26nnidp hp tntlinhg,

/¢ (i_star) - UUL nwbwjht wwhniunwihG pwbyh nhuynbGunwiht wGwbwlywb ninynuwnpniph L
Gypndhnipjwlb YEGnpnGwywb pwayh yGpwdpplbwluwdnpdwl whjwlwlwhb nnynuwnpnyplbph
uheht gnigwilihzh 2wnph 2tnnLdp hp wntlnhg,

ry (r_star) - UUL nwbwjhl0 wywhniunwihb pwGyh nhuynGunwiht hpwlwb ninynuwnpnyph L
Gypndhnipjwlb YahuinpnGwlwb pwGyh yGpwdphbwbuwdnpdwb hpwlwh innynuwnpnyplGph dhohh
gnigwihzh 2wnph 2tinntdp hp wnpklinhg,

Z,(pr) - wpunwnpnnuwnipjwl (nquphpiywdéd utignGwihb hwppbgdwé wnph 26nnidp hp

iptilnhg,
& (res) — hwjwuwpnidGBpned pngpywé ufuwGepp:

Unnbih hwnnigywopuyhl wwnwobunptinn

A (h) - uywndwh hGGpghw L unynpnypltipp GGpwnenn qnpén,

£ (beta) - nhuynGunwynpdwb qnpéwyhg,

wp, (Wh) —qltipp s82qnnnn’ intinwlwl wpwnwnpnnbbiph wnGuwhwpwp Yzhe,
wr (Wf) —qltipp s62qpunnn GEpdndnnltiph wnbuwywpwp Yzhn,

6 Quiljwqdbnnid Gpywd GG thnihnfuwlwlGlbnh L wwpnwdbinpbnh Gpwlwlnidatnp, npnlp Ghnweyby 66 MATLAB dhowduwynnid:
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7, (gammal) - Gtpdnddwé wuwpwlplbiph dwlpwéwiu Jwdwnpnid plngpywéd wztuwnnidh Jpw
Yuwnwnpywé dwhuubiph inbuwlwpwp Y2he pnhwbnep dwiuubipnuyg,

o (sigma) - uywniwb dhopdwdwbwlwihb thnfuwphOdwb wnwdqwywbnipjwl hwywnwpd dGénipnLh,

ky (k1) - Gpph0 wwypwOpbtph uwywriwb nGuwlwpwn Y2hr hwiwhuwrb Wwhwbownpyned,

ky (k2) - GBpontywd wwpwbplbbph Jwdwneph hGn Yuwwdwsd Gpphl dwnwjnipyntGGeph GUwwndwdp

wwhwbowpyh nGuwywpwp Y2hn hwiwfuwnt wwhwbswnpyniy,
k3 (k3) - jwnwdwnnipjwb Swiuuntibbph nGuwlwpwp Y2he hwiwfuwnb wywhwbywpyntd,
n (eta) - wpuwwnwywpdh thnthnfunip)nibhg Ywujwd wfuwwnnidh wnwwpyh wnwégqwywlnipjwl
hwlwnwpé dGénLp)nLh,
a (a) - mOnbunipjwl Gepuntd wprnwnpywdé L GEpdndwé uywndiwb wwpwbplbtph dhol thnfuwphGiwb
wnwdqwywlnipjnt,
(a_star) - wpwtinyph nbwyhl nbwnbunipjnGbtph Ynnihg wpnwnpjwé wwypwbpbtph L GEpdnLéywé

wwpwOpltiph GYwwndwdp wwhwbowpyh thnfuwphlGowb wpwdqulywbneg)nih,
y (gamma) - wbwbunipjwl pwgywoénipjwl wunh8wb (pOnhwlnip uywredwb Gy GEpdnLdwé

*

a

wwnpwbplbph uywndwb nGuwywpwp Y2hn),
By (beta_h), B, (beta_m), g, (beta_q), p; (beta_i) — Gtpdhh thnihnfuwlywGGbph (wquyhl dténipnil-

GGpp  hwdwwwwnwufuwb gnpdwyhgbbp  wnbunbunipjwlb  GEpuntd wpunwnpdnn - wwpwbpbbph
qOwgh, Gpdntsywéd wuwpwlpbtiph qOwdh, hpwywb thnfuwpdtph npndwl hpwlywb wnnynuw-
npnyph sé6wéyywé wwpphwinbnh, npuwiwdwpyuiht pwnwpwywinipjwl YwlnGh hwywuwnpnii-
GGpnuy,

p, - (rho_pie_star), Py (rho_gdp_star), p.- (rho_i_star), p, (rho_pr), p; (rho_tr), pg,, (rho_gov) - junuw-

Jupnipjwl Ywwwpwd Swhuuncdbbph, dwulwynp wnpwbudtipnbbph, Gpphl wpunwnpnnuyw-
Gnipyjwl, hGswtu Gub wpinbpynph pnnuipydwd, qGwsh, wawbwywb nnynuwnpnyph Juppp pGne-
pwagnnn wnwohl Yuwnpgh wywnnntignptiuhnb wpngbultiph gnpdwyhgltn,
MATLAB 6pwqpwyhl dhpwdwjpnid dnnbip gqnpdwpldbp £ YwrnigwépwihlG wwpwdbuptph
hGunlyw| pwyfudwh dnibyghwbtpny L swihwpbpdwl Gnwlwynd unwgdwéd hwiwwwwnwufuwb wpdtp-
GGpny.

Unyniuwly 2. 33 inlinbunipywl dnnbih wwnwibunpbph funnippwl pncllghwGbnp L npwlg plnipwgnpsGGnn

Muwpwdbinpbn Quithwpbpdiw funnipjwG H o
wndbplbp 1 Hnilyghwlbp | (pwpfudiwb ohohl) | (pw2tudwl uwn. 2tinnLy)

h (h) 0.6 | Beta | 0.6 | 0.1
| pbeta) 099 | Beta | 099 | o 001
|y etah) | 072 |  Beta | 072 - 01
""" fnbetam) | 045 | Beta | o045 | o1
"""" pieta) | 045 | Beta | 045 | 01
| pybetae) | 02 . Beta | 02 T o1
 wwn 06 Beta | o6 01
""""" wow) | 08 | Beta | 08 | o1
| ammat) 025 | Beta | 025 | o1
| o (sigma) | 186 | Gamma | 18 | L o1
k) oss Beta . 0575 | 01
""""" ko2 . 0075 | Beta | 0075 | 01
""""" ki3 | o015 |  Beta | o5 . o1
e 13 Gamma | 3 01
""""" a@ | or3 1 Beta | o3 1o




a* (a_star) 0.73 Beta 0.73 0.1
"""" y(@@amma) | o2 | Beta | 02 . o1
| p, (tho_pie_star) | 05 . Beta | 05 [ o1
o, (tho_gdp_star) | ors Beta |  ors 01
| o (holistan | 082 | Beta | 082 | 01
"""" p.(hop) | 074 | Beta | o074 . 01
"""" pe(hot) | 085 | Beta . 08 . o1
""" pgor (ho_gov) | o075 | Beta | 075 . 01

DSGE dnnbh hwwuwpnidGbpp qOwhwwnyb) GG glGgnuiGbphG yGpwaptind gpnnjuywb shohGGbpny
InvGamma pwpfuncdbtin: @Gwhwwnnudbbpp wwnwpyt) 60 ogunwagnpébind wnyjwGeph Gnylb pwgquwl, npp
Yhpwnrytb £ U. Uypingjwbh Ynnihg (2008): MATLAB Spwapwjhl dhowywjpnid DYNARE hwiwlwpgsw)hh
thwptiph dhongny dnnbip qGwhwwndtb) £ Yppwrebingd Pwjbuywb dGpnnp: UjGnihGunbk Yuwwnwndtb) £ 33
nGunbunitpjwb hwdwp Yuenigywé DSGE dnnbih gqujnilnipjwb pGnhwGpwywb ybppniénipint DYNARE
hwiwywpgswjht thwpbphl Ygywséd hwiwwwunwufuwlb Spwqpwihl gqnpdhpwlwqiny uwnbndjwd U.
Nwuwnjh Ynnihg (2008):

Twifbfwo 2
Unntih wwpwibwnptiph uwyniGnipjwb
UdhnrGnyh pliun
h. D-stat 0.13 beta. D-stat 0.086 beta_h. D-stat 0.35 beta_m. D-stat 0.11
1 ; 1 ; ; ; 1 ; ;
0.5fweeee vfe R e A Y- Afenfn
0Ls : oL : 0 :
0 05 1 0.7 08 09 0 0.5 1
beta_i. D-stat 0.14 beta_qg. D-stat 0.46 wh. D-stat 0.075 wif. D-stat 0.074
; 1 ‘ = 1 ‘ 1 :
0.5} 54—
oL : 0 :
0 05 1 0 0.5 1
gammai. D-stat 0.048 sigma. D-stat 0.049 k1. D-stat 0.079 k2. D-stat 0.2
1 : : ; 1 ;
05 oo oonans: s 0.5 sommaing o sahesanes
a ; e ;
0 05 1 0 0.5 1
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Jwybywé 3

Unnbth wwpwdbwptph YuyniGnepjwG
UdhrGnyh pbiun

eta. D-stat 0.13 a. D-stat 0.073 a_star. D-stat 0.18

k3. D-stat 0.13
1 e 1 1
5 comenzy - : 1] I— L s 11— Rl
0 : 3 0 : 0 ‘
0 05 10 2 4 0 05 10 05 1

rho_pie_star. D-stat 0.043rho_gdp_star. D-stat 0.039 rho_i_star. D-stat 0.034
1 : 1 :

gamma. D-stat 0.16

1 1
05/ ERRERREE 4 0B SLRRRIREE 05 e e VY] ERRR A
0 : 0 ‘ 0 : 0 ‘
0 05 1 0 05 1 0 05 1 0 05 1

rho_pr. D-stat 0.04 rho_tr. D-stat 0.03 rho_gov. D-stat 0.027
: 1 : 1 :

05 - S e i PG sy ! g

0 0.5 1 0 05 1

Jwibyws 4
Unntith waywyniGnipywlp hwbqbliglnn wwpwdbuptph
wndtpGbph dhol Ynrbywghnl wpunwwwwnytipnid
cc = -0.20052 cc = 0.25747 cc =-0.20116 cc =-0.2425
1 1 1
RORRE A ¥ <0
0.9 0.9 R o

= o BN .

° 0.8 i 0.8 - .'_ ” :.: 2

o O ) =t_.
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RMSE ytip niénipjwl wpryncGplbp
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RMSE ytip niénipjwl wpryncGplbp
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RMSE ytip nténipjwl wprynclGplGbp
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Jwbyws 9

RMSE ytip niénipjwb wnpmynilpGhbp
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Jwybyws 10
RMSE ytip niénipjwb wnpmynilpGhbp
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