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SOSM o YM0  (05d39090005b  odmdEobody, @oEash  dmIgbEog s 5@  begds
39300o@ol  dodobodyg  MomEgbmdols  gosfymds  Lobydggan  ©mbgby. Imganols
9d3000ygeds  dgdm{dgosd  dbodgbgeomgobo  dgogao  dmygae: 983E0Mgl  ggo@sEmS
dgommeom  gxslgoolbols  dowgdyemo  p Ibodgbgemds  dgomgdom  dioMgs
05330039000 Jo@gdyer MobsBoOEMIsDbY, Jo30@oe0/as5dmdggds-by.

0639bB0E0gdol  do@Bogo  oJlgarg@s@m@ol  dmwgeols  dmwogoo®gdye
350056 Fo®mdmoagbls  dmJbogmo 5 Jlgeg@s@m@ol  dmegaro,  Gmdgenoi

Voddmowaobs @, 3mogds 1954 (ganl. s@bodbyan dmwgado godo@ogol Labiy®ggano
dJoygmmds @  doow{ggs 3g@omeols 1 @Goddo, o@sdgp  godo@swol  dodpobody

dJogygmmds  gobgmgegds  Loligdggel, gojbodgogamo g (0<g<l)  Lohjo@om.
Lolygdggemo  godo@dogols  doe(ggol  Lobhdo@ol  ©@mTo  dygedogmdols  ©sdggdom

5396905 gr = g; (teV).  5@bodbyamols yomgoeolifobgdom dglodengdgaos hogfg@mm
{30bws 0b3gbBoogdo dgdogao Lobom:

Ine = gkt — ke—q) (11)

09 aog0mgoeolifobgdm @md ki = uy, o Iye =k — kg 35T0b (11) Geogoemds
doowgdl dgdpgy Lobgl [23, Ipucr, CT., 271-272]:

Int =ke — kg = gk —ke_1) = guy: — gke— (12)

ke = guye — gke—1 + ke—a = guye + (1 = gk (13)
d9360dbmm Amd (13) godmlsbyangds dgbsdangdganos hogfgdmm @mols Lbgs
AoJBdgdolomgols  t-1; t-25......... 09 gogomngsolfobgdbm o3 goJdl, bhogfgoem (13)
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dodmbobyangdols  @mol  Lbgs  Fod@gdolmgol o  @g3909b@ o  hogligogm
dowgdagem asdmlobyamgdgdl gOmdsbgmdo, dogomgdbon ‘dgdwgals:

t-1 Bodpobmgol key = guye—1 + (1 — gk (14)

t-2 Boddobogol ke = guye—o + (1 — gke—3 (15)

09390960 holdgbom  dogowgdm  3odo@sgols  dodwobsdyg  dmEyembols
‘d99 92 aodmbobyyagosl:

ke = u(gye + 9(1 = 9yea + 91— 9 *yez + ) (16)

Omyma3  gbgoogm,  dogowgm  Jodobodg  godoGomols  aodmbsmgar gano
dodmbobyangds,  Lowsi  ho@mygmos  @opodgdymo 93090, @mdgamms  Fmbgdo
dogdgemos  gbobdgeme  jagdso  ggmdgd@oygmo  3Gma®gboom, Gowysb 0<g<l.

‘d9b60dgb0l wodlos goJpo S, = 1—(f—g) =1

‘dglodangdgaos gobgobogomo (13) s (14) godmbobyagdol Lbgomdes:

ke = ke = u(@e = Ye-1) + 91 = PWe-1 = ¥e-2) + 91 = 9?2 = yez) + )

(17)

(16) s (17) aodmbobymgdowsb  dglsdengdgemos  aodmgodobmm  dgdwgao 2
©olggbs: 1) 3o3o@ogol  dodpobo®yg  dmEyemds  ©sdmogdyeos,  OMYMA3
dodobomyg  3gMomeol, obggg Fobs 3g@ompgdols  as5dmdg9d90dy, bmem  {dobos
063963030900 Iy = ke —ki—q) go - 90dmIggo9d0l Lbgomdgdbg (obs 3g@omwgdols
dobgogom; 2) dodwobo®g go3mdgzgools 3geromgds aogergbsl obogbl o®s dJbmenmo od
AoJBob §dobos 0b39LBH00g00L AomEgbmdoby, s@sdge dmIwgzbm Fod@dgdol §dobos
0639LR0(3090dg s, 30M0Jom, Jodpobo®g 3gMomwols 0b3gLE0E0 o0l g0 gds sGols
Jgga0 oMo dbmerme Jodobs®g 4odmdggools 3geromgdols, s@sdge [obs 3g@omools
2odmdggdgdoll  3gmoegdol.  osmbobodbsgos,  ®md Lol m JE0 9OS00
39039BM0g@o  3Omadglbools mgolgdowsb odmdobomyg, db0dgbganmgeb gogengbsls
obegbls dbmerme  sbepml  Jpgdedy 3g@omegdol dbodgbgemdgdo, gobsowsb @o3
Joegds Mol  dobgogom  3Oma@glool  (g3®o  dodpobosdg  360dgbgenmdsl,
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Ygoo®gdomn  ¢93b0Tgbgam  asgmgbol  sbegbl  dsbbg. (11)  @bmdognos, GmamAG3
o960l 2565Fogdols ag9mdgd@ogmo bLEOYJB YO0 Inwgmol Lsbgemon.

Jdobos  0bggb@oEogdowsb  doaosh  0bgglBoEogdby  yowsbisbgmn gansw
5930 gdgeos  dm@Goboooll  bodxgdol  pomgogolifobgds.  sdolomgols  (12)
2odmbabyagdol mMogg dbodgl bes @ogyndsdmm sdm@E0bsEool bodxgdo (5ki_q),
Loosbsi dogowgdo:

Iy =ke — (1= 8)ke—1 = guye + (6 — 9k (18)
OO gbgoogm, (18) aodmbobymmgdsdo o@ o@ol hodmygao msgoliyaseno

FV9300. 3G5]B0goT0 0@ 0mgomolifobgdwbgb o3 9Bl o oxsLgdwbgb dowgeols
nogobyggogo  [93000, Go3 5Mombdogdy®d dgogagdl odagmes. smbsbodbsgos ol

95]B0, M3 3bmdogno & 30MmMmdgddo Yglsdamgdgenos dmegeols Jggnoligds 9dzodgl
3350M5@mS 3900mE0m ©s Y3Ebmdo 3oMsdgHMgdols woagbs (g s u-b).

333 ggomms  bofoamo (18) dmmagmolash Jomgdne Fguslgdgdl  sdxmdobgdly
A©0B0E0G 3RO deoganolipob dowmgd e Bggolgdgdl, oo
domgomolifobydgaos  @opodgdbgmo  ggmorgdo.  ggddow,  (18) oyl
aobobomoggh t-1 39G0mEdo ©s Joli m@ogg bs@gl sddogmgdgb 1— 8, Jgdwpge (18)
3odmbobyangdols o3agdgb Jowgdym Go@mdsl, smbodbymo ao®sddbs bmdbdogros
3m0gols Lbganoo:

I = (1 =8Iy = guy: — (1 = 8)guye—1 + (6 — @ke—1 + (1 = 8)(6 — gk¢—

(19)
ob
Iy = (1 =8 = guy: — (1= 8)gpye—1 + (6 — g1
@owpob Ty = ki_y — (1 — 8)ke_y 35F06 dogomgdo:
I = guy: — (1 = 8)guye—1 + (1 — @)l (20)

(20) dgbodangdgemos dgxnobrgl doMomswo Bmbegdol dglobgd @s0dgl 3mwbols
350999, 980 bybGowe dbodgbgarmdols gopgds dglodagdgeros dgxaobgdom ©s o@o
0gO®ogeo  3obGgmmotgoom, 5by 9d3o®gl  ggo@s@ms dgmmon goxsbgdo Iy,
boosoboi  g3mygemdon  g-b, bogem  g-b s Y —U 3mgn03096@oL  Lodysggdom
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‘dgbodangdganos  godmgmm . oswbodbymo  dggnolgdgdom  u-b, gL s Y — b
309803096300 godmgom §-1 360dgbgermdsls.

d60dgbgenmgsbos  god@o, (20)  aodmlobyagds  dgozoglh  ©odmgo@gdae
5200909 §930L, Omdgalbsiz M9a0gbmesw gobomagmn ©s 5dobmsb meg hog@mogm
dogando mogobygog (930, @mIgamoi balosmegds sg@m@ga®gboygao 3Gm3gbom,
dodob 933009l ggo@sGms Igmmwols asdmygbgdolsls dogowgdm, go©osY0Egbeyn
> 0M5999]39®  dgguolgdgdl, odobmob  @o®dob-go@lmbol  FglBol  asdmygbgds
53BM MO g s300l oboygbo® o® 0dbgds 3m@g]Byeo. Jmwgaol dglogslgdensw
‘dglodangdgamos bbgs LEsGoLB0g9® Ggb@gdol godmygbgdsi, Gmam@oEss: wa@dobols

m ©> h Bgbigdo.

(18) Bmgmols aoblogym@gdym  mgolgdsl Fomdmowagbl dobo  Lods®Bogy.
06396 0(30gd0 oMol dodwobs®y, oyo®gdyemo asdmdggdols s doGomswo Bmbpgdols
og0Mgdgmo  3b0dgbgarmdgdols  gubaos. gl goJdo  dglodengdganos  gobbognegan
0J65L 06doG0® ©mbyby. 39MdmE, 0b39LE0G0gd0 Aobbm®Eogmgdol 3GmgLsdwy

300056 s g3dol, 3mb@oJBgool wowgdol, dg33909d0l yobbm@zogmgdols LEswogdls,
@53 ofg93b  Fgxugmbgogdl, gl 3@mEglgdo  Sbobgol  33mggdgh  @ogo®gdiem

(3250630, Go3 JHoR w@my03YO0S.

(18) dmpgendo  godo@omol  @osyo®gdygemo  3bodgbgemdols  Jmbsfogn gmbdom
‘dglodangdgaos 253539000 @0  dbodgbgammgobo  ©oliggbs: 1) Goasb Iygwdogos
393030 0/25dmdg900L mobogo@mds, [obs 39Momedo aodmdggdol bOws gob@ols
3o30@ ool doEyemdolsE,  @o3  0bgglRoEogdol  aobbm@dEogagdols  ao®ob@ow
3393006905, 2) bogopsw ©olisdggdos, @mI s3m@G0bsE00l badxo 3GM3m@ 0@
3°8do@dos  doMomo  3o30@smmsb,  @o3  Lodygomgdsl  agodenggl ogolggbom
o00909mmo  gododomol  35gdoMo  Sdo@E0bsE0ol  bo@xmseb.  o@bodbyaols
3omgomolifobgbom oo 3o3d0@dos dmgrosh 0bgglEoEogdmsb.

bgdmmn  blgbgdygmo  0bggLRoEogdol  sJlgamg@s@m@ols  dmwgmo  dmo3ogl
o000 BMbegdol Mm3Godoy® MomEgbmdsbyg bofommddog dJmfygmdsl aoggdols
3903gBA@ogmo  asobsfoamgdom, dJmpgmo  o@  ggodeggl  Lodygoggosl  ©ogoliggbom
o000 [930960l  jangdswo  boliosmo. bmgogdmo 333e 93500 30O gJB 0o
doohbggl dmegendo A gadglmdse asdmdggdol m Gogol @ospyol (m+2<T) ho@mgsls:

I = ag+ X125 biye—i + beke—q +u; (21)
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(21) dmpgendo o6 oMol 3M9R03096@Ggoby @503y wsds@gdomo  dgbwywggdo
050 5OYEDO. 3@oJ®ogodo  m-ols dbodgbgeomds ‘dglodan gdganos ‘dggolegl
9JL3940396@ 9d0L, 303mmgbgdols gdm{dgdgdol s Loswo sb@ol gomgsemolifobgdoom.

dogeol  dgaslgdolol  dmogo®o  3GOMbagds  Jamdo®gmdl  2sdmdggdgools
ddodm  JoOgmszoy®  3ogdo®Tdo,  @oi3  slobgol  33mggol  3mgnoEogb@gdols
dgaemdgools  domsa  dbodgbgamdgddo s  FgyRslgdbanmdbdsdo.  Lodmarme  yoddo
>0b0dbygaols doggogotm o SdlyAEsdg, o3 3. yBomobglds s@bodbe.

d9eBH0g0@obgo®mdol  3OMoemgds  dglodagdgemos  s@dmoxgbg@sl  @sa®o
FV9309d0L  3mgx303096@ 900l asbsfoamgdols  dmeganols  Lbgowsbbgs  bE®Y]@gGom.
309B80G0g6GIo0L Bggabgos gbodargdgamos: 1) @opg@o Fgghgdel gmgBoEogbhadel
aobofoagdols A-@odo, Gmdgmoi  dgdmygmegsbs . ©g woygds 1962 {ganl.
5>0bodbyaol dobgogom, 3mgn03096R o0 ©o{Ygd o by-sb by =0 m/2 (9363w

0b@Egds s 593l 304L, boerem  Igdegy g gdgemdl s dmenem (9360l
30980309630 begds 0. 2) g356Lol dJog® dgdmmegobgdygao 0gbs m@Ispo @oymddogo

b3gzogogsgos M Godol, @mdganoi  doboso@lom  sbanml ool 9. ©g @oygols
139308035305bmsb. 3) 3Mmgn030gbR ool @wogy®do 3meobmdol Fobolifo® dggzsligdom,
Omdganlsi  0x3olgogh  sbogo@ogmlgdo. osmbodbygmo bgdbo  3bmdognos ,o@dmbols
o0l Lobganoom.

3098030963 gd0L @05 9A0 LEAOYJB O ‘dglodan gdganos ‘dgodhgls
d9dnbggz00sb  godmdpobodyg ob [obslfs® dgdm{dpgl oy @Gmdgemo odbgds dg@ow

M3B0doemyg@o, @53 RS Y@e (3. a®omobgll  ogl  gobbogrgemo s gmed
‘dH3dgddo.

>Jbgemg@s@m@mols  dmgaol  gobbogngs  dgbsdangdgemos @obsba®ygdols
d@oendo. 0y  ©o39dg3gdm, @md  3o3o@omol  Lobydggmo  dmEgemds @™ do
dydogos (ke = ki) @o 53sbmob Iygwdogos gm@gd@odgdols Lohdo®yg (g) wo godoGoeols
dodobsdg dmEyemds  aoblbgoggdgmos dobo Lolyg®ggaro dmEgemdolbysb, d5Tob
Ro@ds bgogods obobo@xgdol 2 Lobgls:

9gOmo  domasbo  og03doMgdygeos  dmggdol  ©@obsgoMamsb,  @mdgemog
Fo®3dmoddbs 0dol godm, Gm3 go®ds o6 Feomdl gododswols Lolymgger mEgbmdsl.

09 ©537d3900, A3 ©obsbodxgdol gybjiool o3l ggo@s@ymo Loby ¢y (k™ —
key1)?, bowoi €1 ©00g00m0 3565d9d@0s. Lbgs Lodyggdom, jod3odomols m3@odsge@
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> 9o]@mddog 360dgbgermdgdl  dm@ols Lbgomdol bOwol  3gommdoby dmygdols
DOgH Yo b goMagdo 0bMgds wohJo®goyao Laboo.

obobo@x gbol dgmeg Lobyg 9303do0©gds 0bgglBo3ogdol smgolgbol 3@m3gLL.
gbowos,  @mEglsg  0bgglBoEogdol  smgolgds  @obdo@gdymse  dodobo®gmdls
0bOEgds obsbo@xgdo, GmEglsi bo@dsey®o Fgddom smgolbgdolsl ogo Igodgs.

05379350 OMI 5@bodbyemo Wobsbo®xgdol Bubdioslsi gl ggow@s@ygeo Labyg
C2(ker1 — k)%, booi ¢ 000930000 355393 H0s.

go@dol Log@mem obsbo®yx gdo 0dbgds:

Z =cy(k* = kpy1)® + cp(keyr — ke)? (22)

0639LR0E0gd0l  Joayeemdol Iy =k — ke 2obLobwg@ol  @A®ML  Go®ds
gb{@sg0l doobobml  (22)-0m 2oblobmgdyyao  xodydo  obsba®ygdols
dobodobodgds.  3o30@ogols m3Bodsgnyg@o do@spols 300mdgdbdo dZ/dkyq = 0. oJgosb

3odm3pobady:

—2¢1 (k™ — keyq) + 2¢5(key — k) =0
C1k™ = cikiiq + cokeyq — ok (23)

(23) b oy ©Oogg IbGosb godmgsgamgdm ke s  Abgogh  [Fg3dgdls
539X 2BION J0gomgbdm:

c1 (k™ — k) = (c1 + ) (kepr — ke) (24)

(24) godmbobyangdobs o Iy = kepqg — ke gomgogolfobgdom dogowgdm:

Cq

Iy = ki — ke = (k™ — k¢) (25)

c1+Co

09 hogmgaom, @md k* 3030 omols do@spols bGsdogny@o dmEygamdss, d530b
od  dpgmdodgmdol  dow{gzol  dmd@smdol  LobJodg aobolobmg®gds  3o@sdg@Gom
g=ci/(c1 +¢3). GOoEs ¢, Gmdgmoi  sbobosmgdl  Foywmgdgero  dmygdologsb
©5bogoMygdl, oswgdo@gds  0bgglb@oEogdol  ImJdgwgdsdo  Iglgemols  wobsbo®ygdols
3505d9BAOL €3-b, d5Tdob LohJo®ols dohggbgdgeno g yobanmgwgds 1-L. 3o@ojom, oG

46



06396 03E0gd0l ImJdggdsdo dglgemols  3oMsdgB@o ¢ gomgdom do@sgos ds5Tdob
g0 o 3o gdBodgdol LohJocyg dogrosh diodgs.

doobosdy, gobboaryen dmwgado @9y yeo®gdol wobsbo®yx gdol s@Lgdmbols
353 dodpobs®g  3g@omeol  [dobos  0bgglBoEogdo  [o®Imowygbls  Ibmenmo
550339980 g bofogols 03 Lbgomdols, @mdgeoi os@OLgdmdl  dmiEgdygee  dmdgb@do
3030800l Mm3B0dogy@ s  d0dobsdyg do@opls dm@ols.

L5. obggl@o0gdol 5g@magamglogeo dmwgeo

0639LR0(30900L 53B3MMgadgboygao dmwgeo asdmo@dbggs msgolbo Lods@@Gogom,
306500056 0ol @ 0mgo@oli{obgol olgm BoJBm®gdl, OmamAoGss: Gymswo bsgowgdo,
LodobOm @oMgdymgds, gopsbobogdo s bbgs. mogobo gdo@@Fogglbo gm@dom, gL
dogano  asboboasgl  0b3glGogdl, Gmam@g  [obs  3g@omegdols  0bgglGoEoy®o
bodxgbol  @ga®gbosl. m @opol  @opoll  Fgg9d0L  oslgmo  dmpgano  dgodangds
063 gM3M9H0Mgd o 0dbsl dgdpgao Labom [23, Ipucr, CT., 311-312]:

I, =a+u; (26)
Lowoi bo@hgbmbomo 9300 Uy s@ol m Mool s3@3mAga®gbogeo 3GmigLo.

330MOgaM9bogeo 0bgglBoEoyg®o dnwpgeo ghmo dgbgogomn dgodengds o>@ols
9d5@B03gLo, gobsowsb 0639LG0E0gd0L dbyegbo dmwgangdoligeb aoblbgsggdom opo o@

dmoiogl Lbgs 30J@mmgdl Gga®gbmagose. mydias bbgs dmwgegdol aobboangolsl
3bggdom 3930 ©5939090Ls o Ygbeywggdl, Mo LbogOmm xoddo bEwol dmwgaols

SM53mA 9B mdsl. 0bg9lbB0E0go0l 533 mMm@ga®gboygmo dmwgmo dmoizgds dgdogyo
xmcdom [23 IpHct, CT., 311-312]

It =a-+ Z;n:l bjlt—] +ut (27)

0639LB030gd0L 533 MM gt gloygeo dmwgmols dmsgo®o ©sdggds s@ols ol, G™3

95bma 9690 (338050 gb0 3M3OM05(307E0S© LEo30Mbsd @ gdos, N
LESE0Mbs@Y@gdo @056 GoOMM 2o 9000. 50b0dbyeds Jmgands, AMIgalsiE oG
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sbolbosmgol  Igbpywggdol oo  GomEgbmds,  dglsdangdganos  0bggb@oiogdols
dogemdol 939mgbo 830mJLodsios dmsbeobmls.

0b639b@B030gd0L  S3BMAgMgLoygeo Jmegaol  3Go@ogmbgdo s@bodbsggb, @mI
030 5@ oSlobogl @gogrmdsl, gobsowsbh dobdo o@ o@ol gomgogolfobgdbyamo ol
db0dgbganmgsbo o JBmdgdo, ONES o8 gbsls obpgbls 0639b@030gd0L
3obbm®zogagbdol  3md3sbools aosofygg@oegdsby my dol @osmEgbmdsby. sdslmasb,
dogamo o@ omgoeoliobgdl g3mbmdogy®d godBm@gdlbs s dob gmboyb@y@dsb.

530MOgaMgbogeo  dmgaols  ©@sdggergdo 0@ godm@oibsggb, O®3
0639bB03E0gdL  @slo  Lbgs  393bogdgdo  0ygbgdgb  gbmagby®  goJBmdsw,
‘dglodengdgamos 0gmb gabmggby@o s a0dlsbwgdgamo 0d GoJBmmgdol, G®mIagdlisc
Lbgs dmgagddo dob aoblolobrgdsw 049bgdab.

Sdslimosb, 536M® g2 gboyano dogeools 3odmYg9b9b0Lsl >0l m®o0
1393080353006 3OMoegds 5@ 5ALYdML, o3 dgbodggdgemos [o®dmodgols Lbgs

SR gabo@ oy dmgengbddo.

16. 0bggbBoiogdol gamswo bsjzopgdols Impgao

063963 030gd0L  Fymso bsgogdol dmpgmo ©oRydbgdymos 3mLEs@ by,
Omdgmo3  yy@olbbdmdl, @md ool  gymowo  Jops  bogowo  gg93a0bgds
0639LR030gd0L  dJoGome  [yodme.  sdolmsb,  0b3gglBoEogool  gobbm@dzogegds
3M335600L dows  Lobl®gdom 3x®dm dbodgbgamgsebos, go@g 3mddsbools ao®gosb
dJoboyeo  FGymoo  bogogdom, AmamoEss:  8J30gdol  asdmdggds, msbsbos®o
3o30@omol  dmbowgs o o, D 0bggb@ozogool  gyaswo  bosgswols  dmgarols
dobggom, LoobgglGogom bo®xgdo s@ol jmddsbools gymowo bsgowgdol ybiios.
Ygbododolow,  go30@omol  m3@odogyg®o  ©mby  aobolobwgdgds o@s  godmdggdols
©Ombom, @mam® 3 0bgglbBoiogdol  oJlgmgds@mdol dmwgedo  ggbggds, Mg
dobogrmebgmmo dmygdol MomEgbmdomn o6 goJ@oydo dgdmlsgmom.

300bgogeols  dobgogon  jodoGomols  m3Fodogry®o  JoEygmemds  s@ols
dobogrmebgao  dgdmbogemols  (@xgogo  g9bjios. 3mddsbool  dmbogrmwbgao
‘dgdmbogogmo
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353mbs@aeos go@dol bodsbOm wodgdyegdom [23, IpHcT, CT., 278-282]:
ki =a+ pV, (28)
09y (28)-1 hoglgogm (9) godmlsbyagdsdo dsTob:
Iy = g¢(ki — k1) + 6kyy = geki + ke_1(6 — g¢)
Iy = ge(kf —kyq) + 6ky_q = gikef + k(6 — g¢) = ge(a+ V) + ke—1(6 — g¢)
I, = gea+ gV + ki1 (6 — g¢) (29)

OoymO3  gbgosgm, dowgdgmo  dmwgao  dbgoglbos (18) dJmgamol, mygdie
>0bodbygeo Imgano (18)-Laob aoblbgogogds 0dom, MMI asdmdggds (V) dgEgeomos

30@dols LodsbOm modgdyegdom (Vy).

>mbodbyyero  dmwgerols dobggom, 0bgglRoEogdby o  Aogmgbsl  obogbls
5o®dol LodsbOm @odgdyegds.

- 390900, 9. ggbo, x. oylgddgdo s Ubbgs dgEbogdgdo mgmowbgb, @md
3o30@ ool dob®gdo  bolosmegdosh  Log@®dbmdbo  bogamgabgdgdom.  dgi3bog@gdo
ombodbogrbgh, MMI MmEgLs 0bOEgds goangdols s dgdmbogamgdols GoBEMdS,
dodob Loliyg@gganos (28) dmwgardo 3md3sbools Losdsb®m wo®gdyamgds Vi dgoigommml

d9Bo© 03300900  (33@o0m:  gdmbogeom, owsloboswgdom, 3m@g]@odgdygeo
‘dgdmbogeom o6 Lbge.

bgandologemdo  godo@ogo aobolisbmg®gds Gymso bogowgdom, @mdgano
>Hols ‘dgdmbogenols 53M 0 oY 0 (3380 50. >0bo‘dbygeno ‘dgdmbogogo
3009JB0Mgogmos yopslsbswgdom, wogogbogdoms ©s sdm®Eobsiools bodx gooom.

R0@dol oR0bsblgdol gOmoEgam [yo@ml o6 [o@mdmowygbls dows gymswo
bogowo. 3maddsbosls dgydemos dmoboml Loligbbem  3sdo@omo. dgi3bogdms  bsfognls
doohbosm:  dogbgosgsm  odobs, @md  Lobgbbem  3odo@Gomo ggoderggl  Lodygoegdsl
300boOEml  go®dol JoMomspo  Gmbrgdo, dobpasb dowgdymo  sdmboggdo  0bgds
343009, 30b50sb  3md3sbosl 3YFg3L  godoGomol godmygbgdol Logolydol gaowsbs.
dgbodangdgamos  Loligbbem  godo@oeols  asdmygbgdolsl  3md3sbool of3ombgdgdo s
d9b9xdgb@d0o  dgobeyoml dglodegdamdgddo, o3 0bggbBoiogdol dobbmd@omdols

(3o gdols godmofgggl.
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06396G030gd0L  oggobobligdols  dgbedg  Fyodm  o@ol  3md3sbool  oiogdols
gdobos.  go®dobmgols  360dgbgermgsbos 50900l @oMgdygegds,  gobsowsh  0po
‘dglodengdgaros 40dmygbgdoyam 0dbsl Lodmdogmm 3ododsmols olisggobsobligdesw. oI
Loboo 30335600l doGomswo Bmbgbol ©ox0bsblgds balosmgds @oligom, Gowysb
sbogn 5J30mb9@ 98l odgm wogogbwgdols Jomgbols s md3sbools do@mgol yRagds,
doenosh 5J3090d0 domo of30gdol Fogrols 3GM3m@ G0y so.

063963030gd0L  gymoswo  bogoegdol Jmpgando o6 sHol bsmgmo  gsj@o:
Qo0 bogogdo sbegbl gogegbols jodo@omoli Loliyg@gger dmEgermdoby (k*-by)
09 go30@sol  dmfygmdol  Lobhdsdgbg (g-Bg). m@ogg 333039090 gd0l  aobbogangs
d60dgbgamgobo  oliggbgdol  ao39mgdol  Lodyomgdsls  odanggs.  dospooms©  my

o0 bsgogdo dmddgogdl g-bg, 35dob ol 0gbgds gbomagby®o goJBm@o ©s Mo
98bma 969@0, MmO LS3 gmgmowon [obs dmwga gddo.

Yoo bogogdol  2sdmygbgbolisls  Loligdgganos dgxsbogl  dobo  @ogols
Lbog®dg o odobmob  dmbegl dobo  bmdobsgnydo  @o®gdygagdol M@ g]Bo®gds.

06396 03E0gd0l gy swo bogogdol bmaswo dmpgero @obod  3m339d dgdpgao
Loboo hodmoygsamods s d9dwgy gd3odoymse dgsdm§ds [23, Ipucr, CT., 278-282]:

1, F
Iy = a+ Y75 bj(;)t—l + cke1 +u; (30)

Loo(3 bj,a,c >0l dglogoligdbgaro 3oModgB®gdo, F-dows a3ygaso bogowgdo
dodobo®yg oM oymgdsdo, J-doGomowo Rmbpgdols sbogo g gdgb@gdol gsligdols
0bwgdLo.

Omam6 ;3 gbgosgm (30) Jmegano dognosh dgogl (21) dmwgels o sbogrmaoy®o
ol33bgool go39mgd0l Lodygomgds g353L.

L7. 0bggb@oogdol @§mdobol g Imegero

0639LR0(30go0L  Fymowo  bogopgdol dJmgmols dmogoEodgdge  goMosbE
Jo®dmowagbl Gmdobol q dmwgao, @mdgmoi 1982 {gaol ‘dgdmggomogsbs bmdgaools
30gdool  @oyg@goRds xgodl Gmdobds. 0bggl@GoiEogbdol Fmdbdobol mgm@os  gy@bmbs
©05dggool, @mI Ro@dol oMmgdymgds Logmbom dobodby gg9bdodgds gogbmdmm

50



Lbgomds kiy1-Lo o kiU do@ol. 0b39bGoE0gdol ggmswo  bsgswgdols dmwgendo,
Lowoi gododomols m3Gods@a®o @Gomgbmds Fo®@dmowygbs go@dols dmbsgrmwbyan
dmagdol  g9bjiool,  @slsi dmpgado  gbogmgdbms  jmddsbools  Lodsb@m
©0Mgdmagds. Gmdobol q mgm@ool dobgogom §Fdobws 0bgglBoEogdo Fo®dImowagbls
399de  Lodmdbo®gdam  5JB0ggd0l  Lodsb@m  ©s  sd3m@@Gobosizools  modgdygmgdols
Bo@mdol g9bjiosl.

G®doboll g gmgno3ogbdo  a30bgbgdl  Go®dol  Lodob®m  @wo@gdyegdols
‘98500 gdsl dJo@omswo jodoGomols s@agbomn ogdyegbslnsb

q=:2 (31)

Ko

Los Vo goddol Lodobdm  @odgdgmgdos, boge  Kp-go@dol  godo@ogols
o052 950L 5096000 MoMgdyE gds.

B™d06ds s dobids Jodggdgdds goblobwg®gl 3oMmobs, GMAgols OMLsE ¢
sbogno  boobgglBoEom bodxgdol @gbRedgammdbols 3ody dohggbgdemow  a393e0bgdes.
amgs g>1 gl bggynegddog bodbogh, @md godo@omols Lobymggero dmEymmds
bogengdos go30@omols dodwobs®yg dmEygmmdsby s dgbsdsdolop oo Momegbmbdonm
9bs gobbm®zogmogl 0bggb@o0gdo, bowmm dmeglsg g <1 35906 0bgglBoiogdo
o0 Ybs obbmd0gmwgl.

09 ©539d390m, OmI Qo@ds godmygbgdymo godoGosmol Iglognm@gl mgommb
Foddmoagbli s 0bggLBo30gdlsiE mgommb sbo®iogegdl, dJobo dmggds dgodangds
3560Lobegdmml Igdegabosodo [3, sbosbosdgoemo, mego 2, ag. 18]:

Ty = Q¢ —wele = Q(Ky, Le) —wely
Lbosi  meo®ols  3mddsbool  dmggds t 39@omeTo,  We-gho  Losomdo
35339 doggdgo bganaaslo, Li-obos®yxgeo d6mdol Gomegbmds (Losmgddo).

Ooyma3 [gbo, go@ds 0gommb o0wgdl gos(yggdomgdsl @sdwgbo gobgl
dm 900056 ©03009begdol Loboo s @ bofoml gogzgmmlb 0bggbGodgds. go®dols
LodobOM @oMgdoymgds sl ogogbegdols soygsbogro woMgdymgdols «xsdo:

i div C e — Iy _ C QK¢ L) —wely — I
~ (1+r)t 1(1+r)t L (1+nr)t
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09 ©5399390m, @M go®ds Iygedogo P3uagool dJmbygs, gogomgseolifobgdm
gog@oll  mgm@osls (Q(k,1) = MPK - K + MPL-L) ©s5 35%®0l  3mbiycgb@uemosl,
dogowgdm gdegy odmbobyangdsl [3, sbobosdgoao, mogo 2, ag. 18]

__MPK —d

1= r

©obgMgd g dgdmnbgggsdo, hggh gbobgm, MM q oMol sdsGgdomo gOmgyeo

3o30Hs@ol dmdsgoamo  Lodygdaol oligmb@omgdymo wo®gdyegds. 9943900
@mol dgdmbgggsdo q dgdegybsodse hoofgmgds:

qr = j e O (K,)dr
t

qr obpgbl  go®dol  dmdsgogro  Jmpgdgdol  oligmbGo@gdsl t  3g@omdo.

olgOgdyero  dgdmbgggol  sbogrmyoy@e 53 dgdmbgggedoi  0bggLEoiogdols
3obbmA 0@ gdoby Aowsfyggdomgds doomgds, @mEalsg g >1 o GmEs g<1 od

‘dgdmbgggsdo 0bgglBoEogdl go®ds os@ sbm@zogamgdl.
B™d0bol  0bggb@oEogdols  dggoligds  dglodengdgeros  dmgobpobmm  dgdwogyo
Loboo [23, 3pHcT, CT., 302-305]:

It =a + Z;n:_ol b](q - 1)t—jkt—j—1 + bkkt—l + u,t (32)
Lowoz bjdma%OGO{]B@afbo 50056 swgdomo @ozbggdo.

(32) Jmpgeol  gobbogym@gdyge  mgoligdsl  Fo@mdmowygbl  dmamombgdols
3omgomolifobgds, goboowsb q 3mgxno3zogbGol dodwobsdyg dbodgbgemds msgols megdo
sbobogl odBoggdol dsb@ol bobosml. q-U @ogo®gdygao dbodgbgamds godmbabogls
dbogme 0d dg890bgdgdl, Gmdmgdoi 0]dbgds dg33909d0L gog9mgdol, 3GMgJ@Bgdols
3o0MAdgbols s obiB®odyzool 30mEgbdo. dbodgbganmgsb @od@l Fo®Imowagbls,
O™ qrke 5Ol 3035600l LodsbOm wodgdyemgds.

>obobodbogos  0bggb@Goiogdol  Gmdobols q dmeganols (32) -0l 3dbgogligds
Qoo bogogbdol (29) dmwgmmsb.
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1.8. 0bggli@ogogdol bgmzensliogy®o dmgo

0639bB03E0gd0lL  bgmgmsbogy®o  dmegeo  g8udbgds  m3Godsgygdo  Jizg30l
33390050  gm@dsobgdyge  Fgbll.  dob godaagddo  JoGomswo  3o3o@ools
Lobyy@ggero JoEyg@mos ©odmoegdgeos bad@mEgbBm 2obsgggndyg, 2odmdggdsby,
30308 ool Bolils o Logoslbobs@m dmeo@ogoby.

OO0l t 3gHomedo dmagds T gobolobwg@gds, @Gmama dgdmbsgangdols s

obobo@xgbol  Lbgomdom. @0 @oJdmaol  (godo@oo  ©s dOMIs)  godmygbgdols
‘dgdmbgggsdo dmpgds dgdegabsodow hoofgdgds [3, sbsbosdgogno, mego 2, ag. 16-20]:

mT = Pth - WtLt - Ctkt (33)

bowoi  Pr-3@meygdaool  ghomggaol  gslos  ©@@mol  t  3g@omedo, Y-
3o0mdggdymo  3OmeyJiool  Jmagemds, wi—g@m  Lossmdo  gsdmdydeggdygemo
bgeoggobo, L= @obs@xyao  d@mdol  @omegbmds  (Loosmgddo), ¢ —doGomswo

3o30@ ool gOmgyols  wo@gdyangds,  ki-dodomoswo  3o30@omol  @osbos®yx o
doEygmmds.

xgM296Lmbols  dobggom  Bo@ds  0®hgal  FodImgdol  goJBm@gdol  olgm
doyemdsl, OmEglsig ol Joow(ggh dmagdols doJLodseny®d dbodgbgermdsl:

Y = f(ke Le) (34)
30650005b,  dJoGomoo  3o3o@omo  [o@mdmoagbl  boba@derogo  dmbdomgdols
Lopobl, go@dgdo  domo  dgbyogolols agdosh  @obgol  (obodyg:  s@sliymggero
90 9d96@ 900l s@OLgdbmdol  dgdmbgggedo  domo  @gogobsizool  Lodmygan glmsb.
>0bodbygao  gyeolbdmdl, @Gmd  3md3sbols 5@  Dgyderos  gobdg@oBml  doGomswo
Lodygomgdgool  Lodmdsgenm  goligdo,  dmdsgsgo  dmmbemgbs ©s  Fomdmgdols
RoJBmAgools  goligdo. o3 3OMdegdgdols  gowslofyggdoe  xgMagblmbds oo 3gms
‘dglododolbo sdggdgdo:

300390, X gOambbmbo  3dggdl  do@omopo  godoRomols  L®yergmegoao
d90@o©0  d5bOOL  5@LYdMbol, Lowoi gmd3sbogdl dgydaosm  sgogs®  aogomb
DgdgBo  gosoBomo 0d gobow, @sbsi Ro@ds doowgdes dolo asdmygbgdom. Sbggg
>bodbyer  bobo@bg  Ygbodengdgenls  [o®dmowagbl  godo@ogmol  aododsggds,
Omdgendo gmd3sbogdo obwosh Jodol Loggsliy@b.
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d9m®9, %90296Lbmbo 3dggdl, MM o6 >AOLYIMIL dgxgmbgdgdo godo@ogols
dodobomyg 3b0dgbgemdosb 3o3o@smols Loliygmggero dmEgmmdol dom§ggsdwyg (ke-
©sb k*-dwg).

go@dols dmpgdols dggoligdol 3@mdegds ©soygabgds Lofo@dmm  goJ@m@gdols
> 25dmdggdol Mm3Godogy@o dmEygmmdol dgaslgdedwyg (ke Ly, V).

30335600l gOm3gBomosbo  dmagools  gRsbgdol  30@mMdgdl  ygodanggls
@5 M5bgol dod@ogerms dgmmwo. 3g@dme:

3930 smolmgols: P, = z—z - MPP, = ;—:{ (35)
VH0doborgol: P, = Z—Z — MPP, = Z—Z (36)

bowosi MPP, ©s MPP,  3o30fogols s dOmdol  bpwgdygmo  36m9]dob
aolgdl [omdmoagbl. (35) s (36) a0dmlobyegdgdo sboboggb 3md3sbools dJobobls
doo@ml doJlodsgry@o Jmggds. Bo®ds 0gool godoGoml s wooJoMsggdl dHmIsl
0d dmdgb@odpyg, @mEgloi Jomash dowgdyemo Fgdmbsgomo oG Ao9BMEr©gds dom
Lodob®m goligdls.

Fo®dmgdols 3OmEgldo bgdboldog@o go®ds doGomswo GoJ@m@gdol (dOmIobs

> godoBomol)  gods  09ygbgdl  Lbgs goblbgoggdyer  godBm@gdl, @mdgemss
Log@om  xoddo  Igagoderos  Igloligemgemo  god@dmégdo  gyfmwmm. 530l

3omgoeolfobgdom go®dol Jmygdol gybjios dgggodaos dgdwgao Loboom hogfgdmm:
n(K,X) (37)

oo T go®dol dJmggdss, K-3o30@omols dgoay@o doEgmmds, bogm X =
(X1,X2, X)) - Ubgs  @gmswgdols  ggjemeos, Gmdgmoi  dJmpgedo  Jmogds
985bma 969O5©, goboowsb 0bGgMglols Logsbls Ibmermo 3odo@omo Fo®dmowagbl. odgg
9bs  5@0b0dbml, @O®mI Jmygdol gybjzos X ggJpm@Tdo  omgoolifobgol  yggmns
dglobigengemo  goBm®gdol bodyxgdl godo@osmol aods. gbowos go@dol dmygds
3o30Ho@ol dododm Fbodo RybJoss, Foa®ed  god0Gomo  bobosmwgds e gdowo
dm3y9605bmbom, Mo BOOIs@mobgdygmse dgdegao Loboom hodmysemodwgds:

>0, ' <O0. (38)

50860dbmm T-000 go3o@omol 2sdmygbgdols bodxo, Mol boggydggebgis Ro@dols
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dognosh dmpgosl 9dbgds dgdwgao Loby:
n(K,X) —rxK (39)
go@dols  dobodogny@o  dmggdol  Yglsdsdolo  godo@s@ol  ImEgermdols

3odmbosmgan gens© HogfgdOmm 3o@ggao @ogols 3o@mds:

on(K,X)
aK

Tx (40)

9L 93565L3bgeo o g9bdodmgds, @M obglobmgdmm godo@smols Laby®mgge
Jogmmdsby  Lbgowslbgs goJ@m@gdol aogmgbs. sdobosmgols aogomgsgolifobmm,
amd X 93bmagb9G0 33e0ogdol 39JBm®os ©s 5@ sMol sdm o dyemo jodo@ogols
©0MgoYgdols s IJmEyPa@modsby, Jodo@omol  Lolydggero dmEyamds 3o dobo
30dmyggbgd0l @oMgd g gdols s gybmagbydo (33es©gdols gybjioss- K = K (g, X).

3ob3LobEgOmm  gOmgymo  3o3o@omol  asdmygbgdol  badxol  gogangbs
3030800l Lobydgger do@op by, (40)-ol m@ogg Ibodg aogofo@dmmm 1x-om

d (on(K,X) _q
org\ 0K B

0°m(K,X) 0K (g, X) "
0K? ore

o3 935b0L3bgmosb godmglobmm IK /0Ty:

0K 1

org  Tlkk

(41)

(38)-ob 20dm30bs@gmdls O™, @oEyob Jodo@Gomo smgdswo dmdpgdosbmdom
0K
bolosm@gds E<O’ Ygbodsdolbo, gododomols Lalydggmo dnEyemods godo@omols

3°9m996960L badx by ool Yodygmgoms® ©sdM oo oymo.

18.1. 3530@ 5ol g5dmygbgdol obsbs@ykgdo

393090l odmygbgdol  @obsbo®xgdo 3 bofogoligeb dgopgds:  3o@ggero
>0l oA g@bosGoymo  bodxo,  oby  s@Lgdymo  godo@ogrols  Igboden gdamds
3504oml  5b aododogwgl. 0y t 3g@omedo  gododool oMoy gds S@0L Dy,
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bo@m bad®mEgb@m gobsygggmo Iy, gododogols gododsggdol dgdmbgggedo dowgdyero
‘dgdmbogo@o 0bgdms TPy . 390009 obobodx i Fo@dmowygbl go30@omols @gogy@o
oM gogmgdol  dgdcodgds oby  (339ms. 09 33gwol bm@ds oMol 5,  Jodo@swo
Ago@a@o  moMgdygmgdols  dgdEo@gdom  asdm{ggmo  sbsgodao  0dbgds  Spge.
39300l sbsbodxgbol dglsdg bofoel Fo@dmowagbl, jodo@sgols @o®gdymgdols

Gamoggds 56 Picboa Pre = it [57, Romer, P.406-408].

sdol  aomgogolifobgdom  3odo@ogols  aodmygbgdols  dmanosbo  wsbsbo®xo
‘dgag0demos dgdgybosodew hogfgdme [57, Romer, P.406-408]:
Pt

Tt = Tibke + Okt — Dii = Dt [rt +6— —
Pkt

Pkt _ Pkt 1 _ Pkt
o3 godmbobyyangdsdo — 2 Yo pre :dt (9300 ©@®mol  gOmgyedo

3930800l goliol 3Mm39bR o (33eromgdss.

3o30@og0ls 2odmygbgdols oM g0y gdols 3093 Aol dbodgbgermgsob
3obdLobrgdganl  Fo@dmowagbl  powobisbowgdo.  Gmegls  dmddgogdls  dmygdol
doslisboo, god3oGomol bagmo 9839]Bosbmdols @odgdyamgds go@dobmgol 3R®M
bogengdos, godg dJmagdol goslobool o@ os@lLgdbmdol dgdmbgggsdo ofbgdmes,
G5 03(30090L  godoGools Jodpobos®g oMoy gdsl ©s ool pomgsaolifobgdom
30303 og0ls aodmygbgdols dognosbo ©sbobo®x gbols QOOIYES ‘dgag0dgnos
‘d93gabsodse Loboo hogfgdmem [57, Romer, P.406-408]:

Dt

Tt = Pre(l—1) [rt +6—- —
Pkt

bosi T dmygdol gosbobools gobsjggmos.

1.82. Lodsbm Imgerols 3Gmdangdgdo

>mbodbyemo  dmpgano  goMyg9yce  360dgbgemgeb  2odoMmB 039090l dmoogl.
bogddg 035To Jpamdo@gmdl, Gmd gododoeols Lolyg®ggero do@spgdols asoblabwgmols

doegeTdo 35M039B®gdol obiMgB o 33moggds 0fgg3l godo@Gomol Labyg@ggero
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dodogol bob@Bmdoligdn® (3o gdol, mydEs o Ogo@yu® g3mbmadogsdo godo@ogol

Lobyy@ggero do@op0 5Mo©s330M390500 (3geno@os s dobo (3gaoggds dgo®gdom
bgans o gBo3md@ogoe Jodwobs@gmdls.

‘d990ga0 3Omdeagds [obs 3OMdgdolmsb ©s3ogdodgdymos s Jmermwobls
‘dggbgds. s@bodbyan Imwgado ogyaolbdgods, ™I yggms 3oM5dgBA@0 053300390500
> obkg®Mg@owos. @gomy®@  g3mbmdogsdo 3o dmegedo aodmygbgdygmo  dGsgogo
30M539H®0  dmgmeobols  3OMdegdols  93ogdoMEgds.  dspomomsw, 6 o bbgs
98bmagbgM0 R JBmagdo, GmIgmmsi Fobolfo® aoblsbmgdymap yobgoboasgm.

od 30mdangdgdol  gomgoolfobgdom Loko®m bpgds dJmpgaol LbEOymymays,

Omdgeoi  ao0mgoolifobgdl  godo@oaols  Loly®gger  do@ogmob  dosbgomgdols
obobo®y gdl.

1.83. 0bggLB0o30gd0L bgmgesbogy®o Impgeo dosbgmgdols
©ESbsbsdx gd0ls 3> gsmobfobgdom

od  dmpgedo  aomgomolifobgdyaos, @mI  3s3o@swols  do@opol  d339m@0
(30 gds oM 3397 ©obsbo®x gdmebos wo3og3dodgdbymo. msbsz  §9dggom, ®m3
>@bodbyemo sbosbo®y gdo 960ma 969G 0o S dogoosbso dowgdaeo

3o05(Y39B 0 gdol Loggydggabyg aobolobwgmgds, oby gotg dmganrgbgdo ggd (3gerols
©obosbo®yx ol Lowowgl.

Foddmgoaobmm  obpyl@®os, Gmdgmoz N go@dobogeb dgopgds. domasb

000MgYo  M9309b9bFsGYm@os s Famdl  yggms  0d  mgobgdol,  @sbog
obo®hgbgdo  (9bps  S@0b0odbml, @mI gl sdggos  Logds@olios  dsb@oL

3Mb39M9b@ g mdobamgol). o 3ggeo go@dobomgol godo@ogol do@ogo s@gbodbmm
ki—om. gbowos 53 go®dol Jmygds k-l Ibodwo gybjioss s dolo 3GM3m@ 0o
>do 0OMbS NGEIUN o o®dmm 00 02,0 03350 S,
(530l 30O Mdsls GImoEygbl  Lofomd a96J3ool I Gogols  g@magommgbgd
NGB 0 ) 0 ob@ols 3m 03> ©S 95BAm®gdol dofmwagdo

I gdygao  3OmEYJHol dob@ol 3mbin®gbHymmdbs ©s GoJBm@gdol d ©gd0ls
LAy geosb@ogydmds). 30m3maEoygemdol 3mgn03096@0 o3wbodbmo m(ky)-om. k¢
dogrosbo 0bylE®ools 3odoGomols do@ogos. dob@ols 30biyn®@9bB e mdols 3o@mdols
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domgoeolfobgdom  goosgms, @Omd m(ky) gergdowos k-l Bododm.  ombodbyaols
3omgoeolfobgdom go®dol Jmggds odbgds m(k,) k.

353090l Lobydgger  do@spamob  dosbarmgdols  obsbodxgdo  s0gbodbeom
C(kp)-om, Lowsa ke Lobydggmo  godo@omols  (gemogmgdss  ©@MBo.  @ma030056
253m3obsdg C() #9bjaos Fgdwgy Immbmgbgdl 9bws szdogmgomgowgl: C(0) =0,
C'(0) =0, o6y GmEs gododomol  Lolygdggero  doGogo  gEgegeos, dosbenmgdols
©oboboMxgb0 bgamgabo 9bws ogmb. sbggg C''() >0, Gog 0dsl 60F6ogl, ™I Gog
9RO doOEgds  gododsmol  Lalg@ggero  do@opo  BoJBmddogl, @obsbo®yxgdo
sho@gdnmom do@yermdl.

Lodo@Bogobomgols ogydgom, GmA 3ododsyg@o LoJmbemols golo dygwdogos ©
goOmol  Geognos, o6  os@OLgomdl  dosbamgbol  godg  bodxgdo, oby  GmIganoi
9abmagbyds [o®dmoddbgds, 33900l bm@ds bygrmgsbos, @o@ 0dsl bodbogl, @md
3oJBmd@ogo o [dobos 0bgglb@ozogdo gOmdsbgmols Gmamos s godo@smol do@spols
(3380 gosls Fomdmoagbls:

sdols gomgoemoli{obgdom, go®dols dmpgds @m0l t dmdgbddo Fmero 0bgdes:
n(K)k —1—C()

boarem w9 gobgobogosgm  dmgemo  3g@omegdols dmpgdoms  ©oligmb@omgdyen
xodl dodobsdyg 3gMomedo, dogomgdom [57, Romer, P.406-408]:

=\ e " [ntk)k, — I, — C(I,)]dt

Lo e Tt olgmb@odgdols  3mgxnoEogb@os, @m@Es I olgmbBodmgdol
3obog33gmos.
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1.84. 0bgglgoogdols Bg]mdgobod";jéo dmgmol oligMgdyeo
g§5®056@0 dosbanmgdol Qoﬁobo&)xgbob aomgseobfobgdom

go@dols dmpygdol doJbodoboiools 3OMdagdol goslod@gmse wogydgom, M3
06396 03E0gd0l Jmgeols oL@y Y goMosbBmsb g3od3L Logddyg, Lowsi dobbols

96J30oL gl dgdgyo Lobg [57, Romer, P.409]:

SR

0639LR030gdLbs s 3o3oHoel dm@ol 3ogdo®o dgdpgao Lobom dmozgds:
ke =keq + 1

>@bodbygemo 353300 Mm3F0dobszoobmgol dgboywgsl Fomdmowagbl. gobsowsb
dgbeygs IgoE®0 Gowmdols Lobom s@ol Foddmwagboano, dgygodanos hogfg@mm

oaMobgol gubiios:

(00} 1 o
L= ; 1+t [eleeddee = Ie = CUD)] + ;At(kt—l + 1 — k¢) = max

39903085600  5@b0odgbs qr = (L + 1) Lowog A @op®sbigol  35ddsgmos
Aol t 3900mETdo. sdol gomgoolifobgbom, 3oMggero @oaol 3oMmds dglodgrms
‘dgdwga0 Loboo hogfg@rmo:

Tyl +ad =0

booabs doowgds Gmenmds:
1+C'(Ip) = q¢. (42)
o3 aodmlsbyagdol  0b@g@3®gBodgdolomgols  aogomgogolfobmm,  @md
3o30@ool  ghmgygols  dgdgbols  obobos®xo  Gmeros  godoGomols  g@mgyaols
oM goYmgdsl  (Mmdgamoiz  1-ob  Foeose  dogohbogm)  ©sds@gdyao  dosbermgdols
bwgdymo  bodxo.  ofgob  203mIobs®gmdl,  @md  go®ds  dsTob  Tygzgd L
0639bH0MYoSL,  @mEs  godoGomol  dgdgbol  obsbodxo  Goaos  godo@omols

©0M g0y gdols.
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sbaos  aobglobmg@mm  godo@ogol  Lobymdggamo  dmEygmmds t 3g@omodo.
sdobomgol  gobgobogrmm  bgdmm  dmygsbogro  @oa@sbgol  gubiool  dsJlbodydols
300005 k-l dods@m:

1 1

Ttry [(ke) — qed + A3 e der = 0

GMeEmdol  m@dogg dbo®ols 1+ T)Hl—ao;] 2000530 gd0m  0S  AOINAYBJO0!
dogomgom:
A +7r)nk,) = (1 +7)qc — Qes1-

0y 35gomgomolfobgdm,  @md  Ag = Qi1 — Qe dgagodeos  ggoboligbgero
‘d930gaboods© gomagl g mm:

n(k,) = (rqe — Aqgy). (43)

1+r

dodzbgbs  dbodg oMol godoGomol  begdygmo  3GOmEYJBol  dgdmbsgseno,
beoenem do@xgbog - 3odo@omol godmygbgdol dgbsdenem @obsbo@xo. Lowsi Tqe o®ols
dglodgoer  Fgdmbogogro, oy gododoml  gogodo@sggdm;  Aqe  s@ols  godo@swols
dorbogmebymo  @o@gdygmgdol  gmoggss. GOOOE  bgdmm  wsgydzom, (g0l
bo@ds byenmgsbos, dglsdsdolo@ dJmarosbo dgbsdgrem @obosbodyxgdo dbmame m@o
3M33mbgb@ologeb  Tgoagds.  FsMGogeo  dggbodbogm,  @md gl 30Omds
9d3030e09b@y@0s o Jbodobsiools  o@mdol,  @Amdganoi  Lodsbm  dmegendo
3obgobogrgm  dosbarmgdols  obosbodyxgdols aoMgdg, by bwgdywmo dgdmbsgsgno
‘dgbodam bpg@ygemo obsbodyxol Bmero gbos ogmb.

o3 993565l 3bgerols 0bFg@3MgBoMgds Lbgs abomsies dglodangdgero, sdobomgols
93565L3b9e00 30@mds VgIgaboso@sw owsgfgdmm:

1
qe = m(ke) + 17 dt+1 (44)

o6 godoBomol 2odmygbgdols @obsbodxo t 3g@omedo Gmaos 3o30@smosb

dgdmbogamols o  t+l  3g@omedo  od  godo@omols  a0dmygbgool  wobsbodxols
©obgmb@o®mgdymo @oMgdygmgdol xodolbs. my gl 30Gmds 5O bEY@Egds, d5dob
Ro@ds g9 obegbli dmygdol doJlodobsiosls.
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(42) o (44) 300md> Logds@olo o o@ol, G®M3 ogsbsbosmmm  go®dols
dmygdol doJlbodoboiool bobosmo. 3Gmdargds Jpymds®gmdl dgdwgado: q Pbos ogml
0ob30dggd g OMTdo o 5@  dmombmggds  domo  Fo@mds  3odo@omols

05353 9d0m0  ghHmggolbash godmdggdygen 3GOmEYJEosbmsb. 9390 Fomdmlswygbow
©og7dgom, OmI t(0) 3900meTdo GoMds REMdL ©odsGHgbom godoGoml Ladymsdme.
o>dgob  2sdmdwobsdyg  gygodemos hoglg@mm  ©sds@gdomo  gododsmols godmygbgdols
bwgdymo 9839]B0 Jmygdsby, Gmdgebsi dgdegao Lobg oJgl [57, Romer, P. 411-412]:

MB = lim [Z L+ 1) (qt)]

Qo 3obglobmgOmmn @396 9b@ Yo ©sdmowgdyem gdom:

1 = ko) + T [lhr) + =

T—>oo {[Z (1 + )tn(kt)

5J90ob 25dmAobo®gmdls ™3 qp = MB 35T0b s dbmame 35Td0b dmoglsc

L

1
(1 + )T T 7 dr

s @ 7

AmEgbsi 00©g93> qo = MB 30®mds 35Tob 0bggb@ozogdol begdgemo bab®wo
50 Yool dol @obsbo®yxgdl, d5Tob go@ds ggd sbegbli Jmggdols dsJlodobsiosl. oI
‘dgga0l aomgsamolfobgdom LOgmegds dgdogao aob@magods:

lim

T—oo

1
o drke =0 (45)
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1.8.5. obggb@oiogdols Gamdgmolsod'g]&m dopgeo dosbgrmgdols
Qoﬁoboﬁ)xabob adngseolifobgdom: 4Fyggde EAmol Jgdmbgggs

Fobs bsfoando gobgoboamgm woligdg@yaro dgdmbgggs.  hggb obggg gbobgom,
Amd dmagool doJlbodoboiool 30GHMdgol olgMmgd e dgdmbgggzedo Fo@dmowa 9bos

(42), (43) ©o (45) 30@mdgdo. sbens ©ogygdgom, GMI WMol 3g®omwo At - 0 ©s
poagorge 9lgad gdobyagoy.

Qo@dols 3@Mmdemgds >0l ¢fy39H0 ©@mol dobbols Bybjiool dsjlodobodgds,
G053 olgMgdagmo  dgdmbgggolsmgol Fobs  Jggmogol @obs{goldo hogPgmgm [57,
Romer, P. 412-415].

S 1
11 = ;m[ﬂ(kt)kt — I —C(y)]

hogVgdmm dodwobodyg mo®gdyegdol dsdoan@mbols i3ybjios [57, Romer, P. 413],
Omdganoi s®ol gog@sbgol @9bjiool sbogrmao wobsdogy® 30m39L9ddo:

H(ke 1) = m(kke — 1 — CUp) + qele.

by OmEglsig Goddsl ofgl ky doEyemdols 3ododoso s shmG3o oL I
J RJI¥>GE 9B 3 GIR 30300 © GOIRI
dogyermdol 0bgglBoEoslt, dobo dmagds t 3g@omwobsmgol Fmaos o3 Jodo@Gowols
bwghymo  3OmEy]Bol  ©o®gdymgdsl  dobyl  LoobgglBoam  bodxgdo,  dobyl
3o30@ ool Lolygdggan  do@opamob  dosbermgdol  osbo®xo s  ©odo@gdyeo
Sbbm®z0 daeo 0639LF 0G0 dmlsgmmebgemo dmagds. ‘d93603bmm, GmI I,
o (CRHINGI I 30LGHoGoR LOQBIR 0d 39 933
mbAOME 0@ 1bS©0 39E0SO00, ® 0o t 39®ompobomgols  k;  de3qd ™ol
3MOHOOEOMJOo (CHINEINY dO30R J Q 3 GJ9IIR
>MIMS 6L, 0b65005b 09,0 doe0sbs 0bo 39 0modo doad 0

QdJ 3 Q O < Q J Q RJIOIR
3ooFy300 00 90960L dgegp00.

9JONSE A" Lbodo®mog (330oL, OTRPXUIOTE! 3bobgo, 06331)60(303601
(o®dmowagbl.  sdo@md, @md gbobmm, oy o 2ogawgbol obogbl 0p0  go®dob
dm965bg, aobgoboamm Jsdoa@mbol gybjiools dsJbodydo 0bgglb@oiogdols dods@m:

aH(ktﬁ It)

=—-1+C'( = 0.
al, +C'(I) + q¢

1 306500056 0573900 mobobdow, (339m0ls b®ds byanmgsbos, dmerosbo s Fdobws
0639b3030900 gO®MISbgmol Fmenos; 5doFmd 5@ >@ol Logodmgds ©ogmbi®gdwgl, G™I
dobes 0b39LB0G0gdbgs Loygdodo.
©o> 0bggb(H0GegObYS bY
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dod@ogoe  dggbodbogm, @mI  olyg@gpymo  @mol  dgdmbgggedo gl
93565L3bgem0 g33085@gb@ycos (6)-0b.
n(ky) = rqe — G- (46)

(43)-0l  sbogrmgoy@ow, gobsosb (339000l bm®ds  bygamgsbos,  godo@sgols
bwgdymo  dJmggds  Hoeos  0d  gdembogerol, @Omdgeobsi  dobo  gododsggdom

d0300900m T(q¢, ©8I5E Y0 oM o gdols (33@oe gds gy.
bogom (45)-0L dgbodsdolo do@mds dgdwgabso®aw hodmysaodwgds [57, Romer,

P. 413];

lim e "tq.k, = 0 (47)

t—>oo
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osgo II. 533-L g3gmbmBogol dsgsmomndg 0bggl@o3ogdols dmpgengdols
9330@0eo 3geggol 9093930, 3GMbmbo@gdols Ignmwgdo s dsmo
35dmygbgdol dglisdemgdewmdgdo bsgs®mggmml dsgdsmom by

2.1. 0bggbBoiogdol 5Jbgeg@SEHM@OlL Imegmols gddo®oymo
@30S0

d9-20  Loygnbol dmeml @oho®e  3m3393 hos@ods 3M5]Bogymo  3gen 93900,
Gomsi  dob  dgoggolis  @mgma3  oJlgmgds@m@ol,  obiggg  0bggbGoiogdols  Lbgs
dogmgdo. 5TT-L s@slogbmg®gdgamo go®mgdols s g®dgangsosbo dmbds@gdols
Lofo®dmm Lodgomgdgdol 3go@@oeydo dmbsigdol dobgogom dob ggemggs 3 gRodow
bos@ods: 1) 1954-1977 §; 2) 1958-1973 5 3) 1956-1979 §. ggerggol L3gioe3030056
3o0m3pobody,  mommgye  ggemggsdo @, jm3dgg  omgogolfobgos  bomhgbgdols
530M 3O g si300l asdmmgmol bbgoswslbbgs dgmmel. 33anggol d9-2 s 3g-3 gBo3by
3098030963 gd0L  dgbogsligdans dob 2odmoygbs sendmbols dg-3 @opol 3merobmdo,

OmMES  300g39e  gBa3bg dob  (21) dmpgeno  goggols, Lowesx 3mgnoGogbRgdl o6
3Jmbpomn dgboywggdo [23, ApHct, CT., 277-278].

@. 33399 mogobo 33em 93960l dggyem dJoomm dgdwgeo:

30039e0: 398030960900l gobosfoengdols mogols  Lop®dg  ©odmgowgdagemos
yobbognyemo 3g@omols Loa®dgbyg. 3oMggan 33ag3odo ool Log®dg ogm yggesby
dgodg  bmdol  (m=5), boem dmeem  ggeggedo  yggeeby  a®dgewo  (m=12).
>@bobodbogos @M 398030963 gd0 sek®gommdsby Jgoo®gdom Jomsgos, gomg
dgbmdgdby.  dowgdymo  gogao  @ma04900s,  Goysh  sd@gommdsby
0639bB03E0gd0l  @ogo dgosdgdbom Imggs, gow®g dgbmbdo-bopqgomdgdby. dmenem 2
338093530 gmogols 3mga303096¢ 9oL gergdol Bgbwgbzos sbabosmgdn @Ml Goddol
bOSLmsb  F0doGmygdsTdo.  OmEglsil 30039 33e0ggedo  3mgB030gb@ b0

3909 mdgb, d9dgy 0bEgdosh o dm@ml  33meg e goymdgh, Lsdmenmme
B9bgb3os 0@gdls 0byeolyg®o sbmdyg@s ,S“-0l sdmF@ose gdyen Bm@Isb.

dgmeg:  ggeggol g3 gBedbg  dJodomopo  gmbogdol  0bggl@oiogdols
3098030963 gd0l  oyo®gdymo  dbodgbganmds  s@ols  Yodymxzomo  m@ogg  Lobols

gm@dolmgol. Goi3 60dbogl gOm3g@omwosh (18) aodmlsbygemgdowsb § < g. d3gemggemo
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>5mbodbogl, @md dob (33900l bm@Igdols dbodgbgarmdgdo dgbmdgdbg 5%, bemeom
>dg®goamdobyg 15% asomgoeoliffobe.

dgbodyg: 533 MMM ges30o bo®hgbmdom §g3d9ddo ogm do@osgo: p dgAygmdws
091-ob  0,997-dg.  30Gggeo @00l S3RAMIMAIES(300  OgA(3JE0 JOYE0S
063963030950 momJdol yggens dJmwgendo.

22. 533m0g30gbogeo 0bgglgoiEogmo Imwgmol gddo®oyeo
@030

53O g0 gboygao 0bgglGoEogdol gddomogemo GgomobsiEoolsl, d33eggomgdls
bgebg@l s 3oedl, dmwgerols dgdm§adgdolsl s@slfm@sm dJoshbosm 0bgglBoiogdols
dogemol, @mam®OE  o0gdmdgadglboygemo  (AR), sbggzg Izg®ego  Lodygseml  (MA)
U3g30g035G0s.  0b39bB0E0gd0l  Jmpgaols MA 39305045305 >®ols  dodboggano,
30650©sb 00 ©oxydbgdymos  JmermEobgdby, @mdmgdo  dgladagdganos  0gml
AMAMA (3 53R M0, slggg Moombogy®o [63, Zellner..., P.785-794].

>mbodbyero dmpgeol  gddoGoygmo @go@obsiEos Jmobobs @ohodE  3m339d
33g30L 3 gHods 5L dspomonby. mudze (27) Jnwgmolash  goblibgsggdom,
oo ©odmgowgdyge  3gmol  Fo®dmowagbls I 333ag3omds  aobobogos Ip/k._;.
3322930 bodogg 9(Hodby §m339 09gbgows 9dzo@al ggor@shoms dgmmeb.

Aohod  gm3ggl  33ergggool  goblogym@gdyge  Igogals Fo®dmowa 9bls

>0bodbyao  3g30x045300L dmwgerols dobggom Jomgdymo dsogno s@SL0IgEM
9093900, OOMOE  S@dydgommdol, obggg dgos@swgdol  k@ogndo. @. 3m339L

30039 33 ggodo  s@dg@gommdbols @opggdol @ogo ogm 1, dgm@gdo - 3, bmeom
dgbodgdo - 8. dgoodowgdol @osagdol @ogo go ogm 1, 2 o 6. 3m3zgl  ggerggol
300B0gmlgdo  dowgdya  dgogal  blLbosk  70-086  (ergddo  wowo  ggmbmdogydo
350bgdom, Goasb dgydengdganro oym §3mbmdogydo godebgbdol asmgoaolifobgds
dogeTo s Lfmego gLl oym doGomspo dobgbo domgdbyamo dgogaols [23, IpHCT,
CT., 312-313].
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23. 0bggbBoogdol gumswo 6030;93?)015 dmgeol gd3o®ogeo
@ gogobd(300

@ohod  3m3ggd 1982 (ganl  gd3o@ogeoe  dgedmfds  gymswo  bogowgdols

dogmo,  bosx  i/kimg [o®dmopygbos  @odmgoegdyga  3gemoel.  d33a0 93560
3350930L 9390y 094gbgos ool Lbgowslbgs Lopa®dgl oJ@oggdol L3gEogozowsb
3o0m3pobady.  3gmggol  3odgger  gBe3by  IgEbogdo  dogows  woliygbodwy, @m3
QYoo bogoEgdo 5@  obgbebgh  o@lLgbom  aogmgbsl  sedy@gommdsls s
‘dgoo@omgdoby. ggergzol dgm@g g@o3bg dob doowe 360dgbgenmgsbo wsliggbs, @™
QYoo b5 3ogdo dgos@gbom o aogegbsls sbgbl dgbmds-bopagomdgdbyg, gowmy
S n@g0@mdabyg.  s@bobodbogo  GoJBos, @M ggerggol  JoMggen  gBedbyg, Lowo
hodmygamo  goJ@mmgdol  @osagbol  Log@ddy dgosdgdom oo  30mgn03096@gd0ls
30 90o-bOwols  BHgbrgbzogdol  gobdgmdgdopmds  Jdbows  bgdbolgdoy®d  gem@IsS.
33930l dgmag  gBe3by  3M98030gbR oL dJmbpsm  dgdizodgdol  Bgbogbios  [23,
dpHcr, CT., 278-283].

@. 3m339L dogd gu@swo  bogowgdol dmwgeols dggoligdolols by = (6 — g)

d60dgbgammds  LASA0LAH0YMo©  bymmsb  sbepmbss.  3odo@ogol  anogo®gdio
d60dgbgammds dmwgedo o@ s@ol dbodgbgermgsbo ws dgi3bog@ds 3genggol dgdwamd

9653bg 9L (33Eoo Yayarggdganym [23, IpHct, CT., 278-283].

doganols dgxuobgoolsl 3odmgger 9Bo3by p-b 3b0dgbganmdgdo dgdygmdws 0,81-
0,83 Iygoagdo, boenm dgmeg g9Bo3bg - 0,936-0.956 [23, Ipuct, CT., 278-283].

24. 0bggbEozogdol @mdobol g mgm@ol dmwgeol 3OMdmgdgdo @S
993000900 G9oe0bS(30d

0639LR030gd0L  Bmdobols mgm®os 93o3d0MEgds @0y 3OMdagdgdl, 3gMdmeo:

030 5@ o0mgoolifobgdl  osMsds@g@osmayd  oJBoggol  ,goodwill“-ls s ,brand-L.

gbodsdolo  gq-l 3bodgbgenmds  Ygodgdoo  do@ogos  FoBoyd  @mbylmsb
‘dgs@gdoom.
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obggg, A™d0obol q mgm@os 5@ omgomolifobgdl aosbobogdl, goyyosg,
3oEopolige @o godmglgowag bogogem gomeEgdgmgdgdl, @mdwmgdo 3boTgbgmrmgsb
3080 gbols obgbgb md@oas30900L dgdmbogeosbmdsby ws sJ30gdol wogogbwgdols
doyemdsby.

Log@omnm  30mdagdols  Fo®dmoagbls q-U  360dgbganmgbgdols  aobmdgs. q-U
d60dgbgammdbo omgoaolifobgdgb 3ol Lodygoeml s 5@ - bEgdyl. >@bodbyao
3Omdagds gg® obobogl dmymmmebgen  (33a0mgdgdl  93mbmdogsdo. 39@dme, @s0dy

30m9JAbg dmgmmebya  Goligdol bOsSL dogysge®m JgdEgmge 3G M©Y]B 9oy
dJombmgbol  bOELLmsb,  @o3  ggmbmdogol  aosfymbol  olsdsdos.  gHmosbsw

dggergds  3odoBomo s 0b®gds 0bggb@Boiogdol dmEyemds, @sbsi  Gmdobols
30980309630l LoTygogrem Ibodgbgamds bojangdow sbobogl. od dmdgb@do @gogry@o
30980309630 9bps 5gds@gdml 1-U, dmEglsi bodygogm 3b0dgbgermds 0fygol 1-
Lggb  doosbaomgdsl.  q-U  3mgxoEogbdol  360d3bgarmdoby  2oblsgymndgdyano
dolob@gds  aoshbos 3. boosdol, @mdgenoi s@bodbogl @M s@OSLOYymBoao
3Mb39M 96300l 300900 3mgn0i30gbBol 360dgbgarmds Iglodagdgeos sko®dgomgl
1-L.

53 d0bgbms 2odm d3genggo@ms bofoenls doshbos, @md (dobws 0bggl@oiogdo
Foddmoagbls g-b bsdygognm 360d3bgemdols Ibsde gubiost:

a(f
Iy = f(qr)s C(i((sz)t) >0

30650056 Bmbdobols 0bgglBoEogdol mgm@os o6 blbol gybjiools Labgl, dolo
dggnobgds  bpgds  (32) dmpgemol  L3gaogogom.  g-dmpgemol  dgxslbgoolsl

©05dmM3ogdyeo  3gmosol  @medo  asboboangds 09 0535330009500  (32)

t-1
doganls, 0d dgdmbgggedo, OmEabsi msgobygsmo F9g300 a =0 ©s asdmbsbyaagdols
m®0g39 dbo@gl  aogymam  ki_1-bg, 35dob dogowgdm sbogn  mogolygse 9300,
Omdgeoi3 Ao 0dbgds SIm@E0bsEool bom@dols 8.

05330039053 ohggbs  Gmdobol  mgm@ool  s@SLEYmymBoggds,  gobsowasb
3°8dod@o  (dobps 0bgglBozogdls ©s Fmbdobol 3mgxno3ogbdl do@ol ®gomdbsdo
3500090l Lbgopolbbgobso®o. odsbmsb, dg0603bgds  5g@ Mm@ gemsizos  badhgbmdom
F93090L  dodoll  0bggbGoiogdol  EAmdobols  dmegendo.  LylGo  goGgesEoygdo
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3°8d0@0l 3@ gdols gdo@gos ol goJ@oE, ®md dglodergdgemos dnwgedo @ osGob
ho@mygano 360dgbgenmgsbo gsJ@mmgdo.

dgands o oenobdo@ds 1986 (ganl  hoo@odgl  ggenggs  s@bodbyeno

dodo@myegdom.  ggemggol  dgegagdol  aomgomolifobgdom q  Fo@mdmowygbrs
LEo@obGogg®ew d60dgbgermgsb god@mal.

B™d0bol 0bggbBozogdol mgm@ool dmegano gddo@oygmse dgedmfds @. 3m3399.
dob  3gemggs @m0l dobggom 3 g@odo hos@ods. dggenggo@ols dog®  dgaslgdya
dogml 3Jmbos (32) dmnpogozodgdgmo Lobggdo. I g@odbg dob ki j-l dogog@owe
3odm0ygbs (g)t_j, Omdgeroi3 dogedo  sbobogs  3md3sbools gyaso  bsgogdols

ded®@omdsl. ggemggol II gBodbg @. 33399 (32) dmwgaols m@ogg dbodg ki—1-bg aogm
> 0lig dgogsbs, bomeoem III gBs3by @gadgbom@ols Gmado  dsob aobobogns (I)—t, boo
t

0¢ 5ol 3md35b00l Lofo@dmm Loddgrsg®ggdol 2odmygbgdols mby. dgiEbog®ds msgols
3350 9390do  doowem 3oMggeo @ogol 53O G Loygmo 3OmEgLo. sdsbmsb, 3ganggols
II wo I gBo3by @. 3m339 094gbgos o@dmboli aobsfogrgdol @spols 89-3 @ogols
3m@o0bmdl, boamn I-bg —-dgmobg  @oaolsl. 333eg3503s  3o30FS@0 oYM ME
bofomo: dgbmdo-boggdbmdgdo o smdky@gommdse, ol dobgogomsi dob  sopm

dogmo. s@bodbymo ggeggzol dgogase d93bog@ds doomm LsobBgmglbem dgogao: q

o0 [o@dmoagbes 1393050390 (33@ol (om-3omyg d9bmdo-boggdbmdbdgdolmgol s
>&99®30@mdgdolmgols, s@sdgo 0o sbsbogws dom gmddobsiost [23, Ipucr, CT., 292-

302].

993060900 G gomobooobsl 0b39b@00go0L A™dobols demegendo
‘dgobodbgdbmes  bodhgbgdol  Lg@ogmo  sg@mim@gesizos  ©s p-b 360dgbgenmdgdo
dgMygmodes dgbmds-boggdbmdgdolmgol 0,82-sb 1-dwg, bomenm spdy@gommdgdolbomgols
0,82-056 0,994-309 [23, 3pHct, CT., 292-302].

q dopgeroi bbgs dmpgergdols dbgogloo omgogolifobgdl dmameobgdl, @i
dob dodboggee mgolgdols Fo@dmowygbl. mydEs 5@ s@OLgdbmdl mgm@os, GmIgao
Lodgoggdsls dmag399L ogoa0bmm dmegmols BmAds s @spgdol Loa®dg. ymggero
d33%0935M0 0bogoysmg@a >x3slgdl Aol Lo@ysoowsb aodmdwobady.

q dmEgeo mgm@ogemse dg@on dJodbopggmos, mydas 3MsdBogodo magl ohgbls
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dOogogmo  3MMoggds,  @Omam@oiss:  Bmdobol gl bwgdymo  Ibodbgermdols
dodmmges,  s@sdsFg@osmydo 5 JBHoggool s Logoslbobspm s JBmeols
3590 goe0l{obgdbanmds, @OMAmgdo RoMIol  ®oMgoymgdsbg osbwgbgbh gogmgbsb.
dmegedo dgobodbgds sbggg bo@hgbmdomo §g3@mgdols do@oao Lg®oygeo 3m@gansz0s.
3o0©s 5dobs Golinob Jomsmwgdol bob@Ol Bgbwgbzos bogamgdow sSbsbyaos g-b
3goggdsdo s  dmgmol  Lad@mabmbme  2sdmygbgds  s@ols  dgydangdgano,
30650©sb  gobosbo  Jowoggdols  d5b@ol  Lodmdsganm  aobgomo®gdols  gobdkgdgde

dgBo AmyYoo.

2.5. 0bggl@o30gdol bgmzmsbogn®o dmpgmols 93306090
M35 0bS30S

@. 303399 0b639LH0E0gd0L bgmgmslogy®o dmwgero dgoxsls dgdpgao Bm@dom
[23, 3pHcT, CT., 283-287]:

_ P _ P
Iy =a9+ 2}”:01 bj (z)t—th—j - }'n=o1 Cj(E)t—th—j—l + 6kt g +u; (48)

330930l do®oms  ©sdggdels  Fo@dmowygbs  gmd-ygamslol  gybjiool
dobdBodol Iygedogo 939ag0s. 333e0g3o@ds magol 3gmrggedo dgogzsls 26 30M53H Mo,

booobsi 13 oym G begne 13—bj. 3098030963 gd0lL  dggoligdbolals dob  godmoygbs
saa®o §930960L 30983030963 gd0L gobofoemgdols A-Godo [23, IpHcrt, CT., 291-302].

@. 3m339L  3gmgzol  dgogyon  @opaobos, @md  dgasligdymo  3s®sdg@dgoo
3odm0@hgmobgb LEsGoLE0ggM0 L@ odogog@mbdon. >dolmshb, bgmgenrsbogy®o
0639bB03E0gd0l  Jmegandoi,  bbgs  dmwgergdol  dlgogbow,  swgyomo  JJmbos
bo@hgbmdomo {g3@oli o33 m3megasizoslt. dmegeol 13g30R035300 o6 [o®dmowaqbls
3obLobEgOyals s ogo  dgodangds  oyml  goblbgeggoyeo  3gawggol dobbgdowsb
3odmdobadyg.  olggg  3OMdmgds@ydos  dmgado  hoGmymo  3oMedgB®gdols
AL JQBIGRYES
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26. 36m3bbB0AgdoL HomEgbmd@ogo dgmmEgdo s smo 3s58mygbgdols
Fgbodengdermd gdo bodo&)mgasmmb dopomom by

dmbsigdms  bodmdsgerm  360dgbgermdols  goblsbmg@dolngol  oyEomgdgemos
3obgobogmm  3Gmabmbodgdols goblbgoggdyemo Fgmmegdo s domo  Asdmygbgdols
‘dglodan gdamdgdo.

LALLM 3OMabmbo@dgdols  I@ogomo  dgmmpo s gawslbogogoos
5O gdmdl [20, mmmarsdy, msgo 2, 3. 3-6], mydizs >0bodbyer b5IO™3To obbogneyan
06905 3GMybmbodgdols goodgdom 3bmdogno dgmmegdo s domo  genslingogsos.
30mabmbo@gdol  Jgmmwgdo  3oOmdomse  dgbsdangdganos  ©ogymm,  AMAMA(3
A5mEgbmdMog s bodolbmddog dgomegdse [20, mmmersdg, msgo 2, ag. 1-6].
G5 9bmd®og0 dgommegools aodmygbgdols ‘dgloden gdamdols sloea gbow,

05305300390 5730 JogEos domo Y YO0 mgmAoygmo aobbogngs.

9JLEAS3MES30s: od  dgmmwols  dobgpgon  Lad@mabmbem  dJmbszgdgdo
3005620500 dgds, sOLgdymo (Fodlya) dmbsizgdms aobgoms®gdol Bgbwgbzogdol s
3o6mbbmog@gdols aos@obom dmdsgogndo. 39@dm, o3 dgmmeols Jmsge® ©sdggosls
Foddmoagbls  3mbsigdms  aobgoms®gdols  Bgbwgbiool  dgbodhybgds  dmdsgsendo.
9L B3 i300l dgomeols odmygbgds 9989JB0560s Jo g 9300056 ©S
bdoGow Lodygogmmgo@osh  3gMomgddo,  gobsowsb  obsdogydo 37 3G0g9d0l
dmbs399960 bom@s asdmbo@Gyemo s dpy®owos. sbodbyao Jgmmwo 5gHmM0sbydl
dodBog  Jgomegdl, @ga0gbosl, dEmEeg  Lodgsmmbs  ©s  gJldmbgbiosgmaud®
JoFm@gdsl [20, mmmeansdg, msgo 5, gg. 1-19].

3503080 3g0n@Egdo: 3OMAbmboMgool 53 3oBgam®0sdo dmosb@gds Ladgoaml,
d0530@ 9@, LgbmbyM-Josdo@ydl s Ogoxgol dgmnmeo.

Lo'dygoemml dgmmeo: 3 dgommeols dobgogom Lad®mabmbm dJmbsigdo ao0bas®odgds,

OO obGm@oygmo dmbsgdgbol Lodygsemm s@omdgBogyeeo [20, mmmersdg, msgo
2, 33 2-6]. oy >@lLgdyer (obBm@oyga) dmbozgdgol ogwbodbogm Y Yy, Yy,
d590b Lo3@mmabmbm dshggbgdgero 0dbgds:

T
1
YT+H|T = ?Z Y;
i=1
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9L dgomeo Jgbsdan gdganos 25dmg04gbmm @mam® 3 wOmon 3F3@ogol obggg, 3OML-
Lgdaog®o 3mbsigdgdols sbognobolimgols.

dosdo@to dgmmeo: 53 Igmmwols godmygbgds dobobdgfmboanos dbmameo w®®omo

37 g0030L  dmboi39dgdolomgol.  Lod®mabmbm  dbodgbgammds  gobolsobwgmgds, dmanm
05330039006 F9@Bogols dbodgbgammdols dobgogom. oy olEm@oyga dmbsgdgdols
530603bsgm @mam®A3: V) Yo v, Yy, 35706 bo3@mabmbem 360dgbgenmds Yrodbgds.
>0bodbyaro  dgmmeol asdmygbgds 2oblsgym@gbdomn moMgdymos g3mbmdogydo s
RQ0bobly®o wOmomo 3F3603900L 3OMabmbodgdolmgols [20, mmmenrsdyg, mego 2, yg. 4-
6].

Lgbmby@-dosdo@ o Jgmmwo: gl dgomeo gsdmoygbgds 03 dmbsigdms Lod®mybebm

36093690 mdol  sbowygboe, @mIgammsi  domsmo  Lgbmbydmds  sbobosmgdm. o3
dgomeom  asdmmgaogo  Lad®mybmbm db0dgzbgamds Gmaos o0yogg Fobs Lybmbols

dogm  3b0dgbgermdol. Yrig_gmbowosi m-Lgbmbol bodsbl s5@bodbogl, bmeoem k =
H-1
[7]+1. od  dgmmeol  dobgegom, oy 335063 g0gLgol,  dspsmoms,  3gerswols

d609gbgenmds  mgdgdgenols  mggdo, o0po  Go@o  odbgds  [obs  mgdgdgeols
0543300390500 (5@OLgdyeo) dmbsozgdols [20, mmmansdg, msgo 2, ag. 4-6].

©®g30030L dgmemeo: 53 gmmeols yodmygbgds 959dbgds ©sdggdol, MM (33eoengdgdo

bobg@denog 3g@omedo omgangds olGm@oye 3mbsigdgddo godmgengboan  Lodygsam
Ggoggdo.  gbsdodols,  Laddmabmbem  d60dgbgamds  n+th  3g@omolmgols
30056500 dgds g gaboodsw [20, mmmensdg, msgo 2, ag. 5-6]:

i —hn
T-1

n
h
Vp + mzz(n Y1) = Yy + hE—)
t=

BoJBogde gl gdgogeegb@dos  0dols, M3 ©o330M3900L  JoMgger s de@m
dmbs399bg aogogemmm [Ogg s dmgobpobmm dobo gJlG®sdmero®gds dmdsgsen do.

Oga0gbos:  @gadglboygmo  sbogmobols  Igmmeols  aodmygbgdols  s@bo
30mabmbo@gdolmgols dJpymds®gmdl dgdpgado: gopgom dmegenl, bowsz Rod@m@
3gmool  Gmendo  a393e0bgds  @AOMOL  godmdlbobggamo  3geowo.  s@bodbyemo
dopgaol  Jggobgdom  grgdgmmdn  30ggo3ogbHol,  bogmm  Fgdrgy  bodox by
dowgdygeo  dgogpgooll dobgogom gomgeom dggamd®ogo  3gmowol  Lodmdsgene
360dgbgemdsls. dogomoms® 09 dmegal gl dgdwgao Loby:
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Yi=bo + b1t + u;

53 dJmpgerols dggnolgdolsl gobglobmg®egm by ©s by beanm dgdwgy gBo3by t
35JBmeol  360dgbgemds®  og30@gdm  dmdogogr  3gMomel o godmgomgmom
‘d909800@030 (3geool Lod@mabmbm dbodgbgamdsls (Vi) [20, mmmansdg, msgo 5,
&g 1-8].

I3m3Sg0 bSTgsmmlb Igmemeo: gl dgomeo aodmoygbgds m g ggeosh E@Mmom
37360039630, Lowsi 333gm@o 5@ @0l aodmgggmomo  gsbgomsdgbol  @Ggbogbios
(BOgbo). 33zmEego  Lodygoemml  dgmmeol  godmygbgdolsl  @@momo  IF3G0g9d0L
a5JBog®@o  ©mbggdo  03gmgds  2oobao®modgdygmo  mbggdom,  AmImgdlisi
db0dgbganmgbo  bogangdo  Igdygmds  sboslbosmgdm.  sdobmob  goobyo®odgds
bo®Eogergds goblobpgdyamo 0bGgdgommoli xaygnol dmbsigdmsmgols s ymggano
‘9990920 X980 0d6gds gOmo mbom yowsbsigegdamo [20, mmmansdy, mego 2, 3.
4-6]. 53 ™3gM5300L  asbbmAogegdsl  IF 30030l FolLFm@gdsl  gdobosb,  bemem
3o0b25Mm0dgd0l @AM womdol  Lodyogrm  Fbodgbgarmds  dom@egl gOmo
39M0mEoEsb dgm@oliygh, Mol godmE ogo 3bmdogmos Amama 3 Igm@Eego bsdgegmls
dgmmeol  Lobgmom.  dam@ogo  badysemml  dgommeol  aodmygbgdolols  o®hggs
»B0bxo®Ms”, o6y ol db0dgbgermds, my @odpgbo Imbozgdol golsdysermgds dnbrgds
sbogno mbggdol dobomgdo. m Mool dgm@Eego Lsdygsenm dmoigds dgdwgao Labom
[20, mmomasdg, msgo 5, 3. 8-12]

k
T, = Z
t = Vi+j

j=k
Lo@oz m=2k+1.

>mbodbyemo dgomwols 3odmygbgdolsl ‘dglodanmos ‘dggbegom dols
Jm©0%035(30900, Mg gdo3 dodoGmnygenos 30mabmbodgdols Lobyl@ol
3obOwolmgol. dosgogoms, dgbsdanms  asdmygbgdyger odbsl dzmEogo  bodgogml
damEogo  Lodgoem, Goms Lodygogm aobegl LodgB@ogao. dspsmomologols, oy
dol{megds dmbes 4 @oqom, dobo LodgB@oygmmdobmgol dgbsdanms  dowgdeao

dmbo3gdgdo 3owgg dmgslfmemm 2 @ogom. oy 3gerggolbols @waobwgds, GmA I 300500

©mbggdl oJgm goblboggdoyamo 3b0dgbganmds, dglsdams 3F3M0g0L sbogno ©mbggdols
dobomgdow 08mygbgdoyan 0dbols Lodygsgm
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>M0mdg@oggmo dgmmeol bosigese Ladygsaem dgfmboano.

9JL3mbgbosm @0 dmbFmdgds: gJlidmbgbzosmgmo dnlfm@gdol Jgmmwo s@ols
3M33@mdolbo  Josdo@dydo s  Lodygomm  s@omdgBogyo  dgmmwagdbol  3md3@mdolo.
399dme,  dosdodydo  dgompols ©AmL  3bodgbganmds  gbokgds 93065l 3bg@

05330039050 360dgbgamdsl, HmEgLsi s®omdg@ogyeols @AOML ygges ©s330039050
0obsds@o 3b0dgbganmds o3l 9Jl3mbgbiosmado InbTm@gdol WML ©s330639d00
9930609 Jnbo(39d9dL 2oblbgoggdygeo dbodgbgamds goohbos ggerggolsmgols.

9JL3mbgbzos@y®o InLTm@gdols Jgmmwo odmdomse dglsdargdbganos ©sgymm,
OmamO 3 dodBog s dgFmbognr dgmmesg.

dodBogo  gJb3mbgbiosgy@o  dmlLFm@gdolsl  Lod@mabmbm  360dgbgermds
35b0LobmgMgds, Amam® 3 dodpobodg s [obs ©o3300390950L (Og0g 3mddobszosw
s> dobs dgdgao Lobg goohbos [20, mmmensdg, msgo 5, ag. 13-19]:

YT+1|T == (ZYT + a(l - CZ)YT_l + a(l - a)ZYT_Z +

bowo 0<a <1 dolfmagool 3om53gp®0s. 09y InbTm@gdol 3o@5dg@®o sbermlss
0-056, 357d0ob oo 3b0dgbgermds gbokgds ©s330039690L OMAgmgdoi AL s@05b
OAmdo, OmEglsi ol sbarmbss 1-msb 35Tob - dmenm 330039090, s@lobodbogos
a5JBo, O™ 3Omabmbod@gdol o3 dgmmol  Fmbgdo  Jdbosk  agmdg@@ogan
30ma@gbosl, MmIgamms xodo 1-ol Gmenos.

‘dgfmbogro  9Jb3mbgbioseydo  Jolfm@gdol dgmmeol @AM bad®mabmbem
d6093bgammds  gobolisbwg®gds, Gmam®; dodwobsdyg gddo@oygao dbodgbgemdol s
Fobs Lod®mybmbm 360d3bgenmdols dgfmbogn Lodygsemme (O H0g 303dobsi050).

Yror = a¥r + 1- a)YT|T—1

bowoz 0<a<1l 3dolfmagdol  3s@sdgd@os.  dgfmbogr  9JLb3mbgbiosey@o
dol{megdol Igmmeols LYo 3GMEgLo hoofgdgds dgdwgao Laboom:

Y2|1 = aY1 + (1 - a’)lo
Y3|2 = aYZ + (1 - a)Y2|1

Y4|3 = aY3 + (1 - a)Y3|2
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Yrpyr = a¥r + 1- a)YT|T—1

Looi LoYz)1-0b goobyo®modgdols 3Gmabmbols Lofgolbo db0dgbgarmdbss.
50b0o by Asb@magboms Lol gdsdo Mg39M9b@G a0 holidon bygdbom gmgdbymmmdn:

T-1

Yroyr = Z a(l- a)jYT—j +(1-a)"

j=o

9JL3mbgbzos@y®o  dgmmol  godmygbgdolomgols  syEomgdgemos  dggslipgl
Jolbfmegdbol a 3o@edgd@o, Go3 d3geggodol dgbgoyumgdsbgs  ©sdmogdoeno.
dggnolgdolols  dgodangds  aodmygbgdager  o0dbsl, @mam®ai  bydogddydo Jmbsb@gds
obiggg, dmbsigdms doegbg dogdols dgmmeo.

§o39g3560  0bpogsE™M@gdol  Igmeo:  Jo3Omgimbmdogsdo  0bpogedm@gbdo
dglodengdgamos 39X AIBOM,  AmamaA i [obdl{ogs, dodwobodg s @op @
06©035@MAgboE. >0bodbyan 3aslogogoEost bogydgas 9wggh o@mTdo m@ ob 9@
06©035@mAOL  dmeol 3ogdodo. [obdls{mgdo 0bpogedm@mgdol Ggeroggdsl dmbeggl
35033990 0bEogsAMOms WAMTo @sa®o dmJdggds. dspomomse  Lad@mzgb@m
3ob533900L o6 dmdbdodgdgamms  bpmdbdols  0bwgJlbol  (33eoegdom  dgbsdan gdgenos
30350590Mm  930bmdogydo bOwol b jangdol Ggbwgbzos. Mo dggbgds d0dwoboty
06@03oBM@gol  olobo  o3gmgdosh  @OMTDo gOMEOOPYmsE  ©s  g3mbmdo y®
30m3bmb0oMgdsdo domo 25dmygbgds o@ oMol Jobobdgfmbogo. @sa®o 0bogo@mal
sbolosmgdl  0bpogo@mdms  @3gmoegdols  AOMJdo  oymgbgds  olobo  FodmmE
3o9m0yggbgds  dJmanosbo dops 3OmEyJBol  Fobslfomo dmboigdgdol gowsdmFdgdols
dobboo [20, mmmesdg, msgo 8, ag. 1-6].

omlobodbogos,  Fobdl{@gdo  0bwogs@megdols  asdmygbgds  Lad®mybmbm
d60dgbgemdbols  obopagbo  dmombmgl d3genggodol dogd  obwogs@mdms dm@ols
3°8300-90m0g@mmdgbols  Fobsl{omd godmgangboll o g@ogmby®o o0bwogs@m@gdols
oL@ gdols hodmygs@odgdsl. o3 dgmmeols asdmygbgds dmombmgl  Fobolfed w@owo
oM gbmdol  33e 93900l ho@o@mgdoll o os@OLYoMIL oo sgrdbsmmds odobs, ™I
3332093500l bydogdBu®o sbMo ssdobobyxgdl 3gmggzols dggygdl.

Amono 3§ 3003900l dgomeo: wOmomo 3730039500 3GMAbMboMgbols gBmosbo
d90mEo 5@ 5@OLYIMdL, gobsowsh Loggerggo gerowols dmdsgogro  d60dgbgermdols
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30mabmbo@gdbolbmgols 9bes sogml dmwgeo. dgbsdsdobsw dmegergdo dgbodangdgeos
LEAO Ao gmo  IgBow  goblibgoggdymmgdo  s@dmhbwbgb.  3Gmabmbodgdbolmgols
bdoGo godmygbgodo dmwgels doggymbgds ARMA dmwgero dobo  Lods®@ogowsb
353mdobody. wdmomo 3F3M03go0lL Jgmmomn 3OMAbmboGgdolomgols sy3omgdgeos
303Mmgm  0bxgm@Isgoymo  Lbodd@sgarg  Loggenrggo  mdbogd@ol  gbobgd.  @Mmom
030039000  3ganggsdo  ogyanolbdgods, @mI  obgm@dsgoymo  Lod@sgarg ()t
dmdgbBolomgols dgozogh ye=U o dob yggans Fobs @oal. dglodsdobow 394690 [1,
obsbosdgogmo, mogo 5, a3.1-8]:

It = {¥1, Y11, Y72 ++» V-0 }

bogopee  3@mabmbo  Pripr  [oddmopagbl 53 0bgm®dsgoygmo  Lod@sgmols

(gogdols  gubdioslt.  dsgoemo  ¥ubogdosh  sLgmo  gubdiool  s@bggols
300dgM09dl  Fo@mdmopagbls  3GMmabmboli  dgaemdol  3go@@s@ol  domgdodogy®o

gomEobols dobodobo®gds [1, sbsbosdgogro, msago 5, a3.1-8]:
. 2
E{(yT+h _yT+h|T) |17}

533 303909005, @M Yrip-Lbmgol boyzgmgbeo 30mabmbdl 03 3060mdgddo, @M@

Mol T 3mdgb@do dmzgdygmos 0bgm®dsgoygeo I Lod®sgmyg, (oMo gbl yrip-
ol 3o@mdomo  Jomgds@ogyg®o  @mEobo.  3Jo@mdomo  domgdsBogy®o  @mobols

Eyrinlyr Yr—1,V7-2, .} o0bofgdo@ Gmpgbog ¥r swofgdgds ARMA 3dmigbom
Loly®ggemos gobgobogomm AR(1) 3Gmiglo

Ve =0y 1+ &
Yr+1-0gol 339J69d>
Yr+1 = 0yr + &r4q

dodobosdy,

Yr+yr = Ereilyr Yr—1,Yr-20 ) = EOyr + eria|yr, Yr—1, Yr-2, )
= 0yr + E(ers1lyr Yr-1,Yr—2, ) = 0y7

30650056 &1 mgm@o bdsy@ols 3GMEgLo 5Me3MMmabmboMgdowos.

Yr+2-bomgol 239]6g0s [1, obsbosdgoao, msgo 5, ag. 1-8]:
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Vr+2|r = Ere2lyr Yr—1,Yr-20 ) = EO@Yr41 + eri2|yr Y11, Y1-20 -+
= 0Eyrs1|yr, Yr-1,Yr-2, ) = 0%yr
bmgoo grgdbymmom:
YT+hT = HhYT
5@ lobodbogos, o3 oos h bod@mybmbm g9blios yrinr bgaoliggh by y-
ol Lsdygos@m 360dgbgermdoliggh dool{mogol, gobsowsb [0] < 1. sbognmyoy®o §gbom

3odmomggds  boyigmgbem  3@mabmbo  s@sbygmmgobo u Lodgogml  djmby  AR(1)
30m3gbomgol [1, sbsbosdgogno, mogo 5, a3.1-8].

VT+h|T = EQrenlyr Yr-1uYr—2 ) =u+ Qh()’T D)

@m@s  h-l dsmsano  360dgbganmds  goohbos  Lod@mabmbem  dbodgbgeomds  p-bggb
doolfogob.

sbans gobgobognmon MA(1) 3@mizglbo
Yy =&+ ag 4
od dgdmbgggsdo 3946900
Yr+1r = Ersilyr Yr—1,Yr-2, ) = E(erp1 + a&rlyr, Yyr-1,Yr—2, .. ) = aér

oo ogygerolbdgds Gmd &7 ©833003905005, gl ©sdggds  3obmbogdos mgy MA
30m3gbo dgo@mgbgdowos.
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6. @mameo  0dbgds  gobgomodgdol  3@mEgLol  dgay@odgdol  (do@mgols)
Lbgoalbbgs  go@mosbBol  dmbogrmebymo  dgogagoo?  ombodbye  jombggdby
domgdygao  3obygbgdol  gobbogngol  Ygwgagdol  dobgogom  yoenodwgds
SR gabo@oymo  3@mabmbgdo s Jomasb dgo@bggs 3Omabmbol Lodbmanmm,
‘d9o0gb00 Mm3B0ds@y®o goMosb@o.

bgbotols dgmmeo: L39bo000 dgommo Nat 3M360bo® gdyano dgomeo

omEgbmd®ogo  ©s  ba@olbbmddogo  3Omybmbodmgdols  dgmmwobs. o3 dgomeols
3o9mygbgdol  AML  sdm@obol  oldol dgdgy obolobwg@gds @myoiy®o
30M5d9HMgdo, @mIgmgboz  aogmgbol obgbgb s330039d00 ™dogdBby. 9wy md
9603bg begds @myozno gobgoms@mgdols L3gbs@gdols g9bg@M0mgds. 3Gmabmbo@gdols
30m3gbdo  dmbsfoemg  gdl3g@aBms  @smegbmdol  dobgogom, LEgbs®ols  dgmmewo
dgodargde  3ogggmbgdmegl, MmO obrogoEygamyg®  obygy  gmmgdHoge
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doowgds 3 L3gbs®o md3Bodol@ydo, 3gbodol@ydo s Lodysgm.
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osgo III. 0bggl@o3ogdol dmpgengdols gd3doMoyemo (f)gogmo"oo(goo >
dognosbo 0bgglGo09d0L Lodmdsgerem 860Tgbgeomdols 3BMabmbodgds
boJs@mnggeml g30bmdogols dsgomondy

3.L LoJsomggemml g3mbmadogol dsgsmombyg hsbs@os®gdgeo sgemggols
3OMémgdgdo > 3500 ssi@ols Ignmegdo

Lodo@mngganml g30bmdogols dogomomnby 0bgglBoEogdol dmwgaol gddo®oyano
Agogoboioolols Fo®mImodggds @opo 3Mmdemgdgdo, @mam@oiss: 1) 0bgglBoiogool
dJopgendo  goJBmdo  3geogdols  @opagdoll  @oibzol  goblsbwgds, 2) oo
A5mEgbmdol  goBmdygmo  3genegdols  s@Lgdmdols  dgdmbgggsdo  @ga@glogen
25bBm@gdsdo  FgmEogm@obgedmdols  3Gmdagds,  3)  ggeowgdols  dglobgd
9d30M0yg@o  0bgm®dsgools o s@lLgdmds,  4)  @gydgboyga  asb@mengdsdo
F9egp0d003-godimagee  gamorgol  odol  gybgogmo  wslngorgdyegdol
3obLobgMs, 5) oo MsMmEgbmdol @oggdol dgdmbgggedo JmwgeTdo goJGmEOgao
(3o gdols  3M9%03096@go0l  Yggoligds, 6) dmwgemols asb@magdol  Jggoligdols
dgomeols dgdhggs. mommgygao 3G gdol goak®s dglisdangdganos asblibgoggdaao
dgmmegdom.
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dobolboomgdemgdol dJmbg gobGmangds. dgmeyg, dgbsdsdolo osdgoli jgs@ogoEoy®o
9JU390Bgd0l  dogd  obolobegdml  PoJ@mdgmo  3geogdols  @oygdol @obgo.
dgbsdg,  93mbmdogy@o  mgm@oom  gobolobEgdml  mommggmo  93mbmdog@o
06@035@M@0L aoge0gbol badolbo Lodgwgym (3moby.

©0E0  O3MEIbMdol  BsJHmOmo  3gmoEgdol  SAOLIdMI0L  TgdmbgggsTo
@9309b0ge  A3b@MEgdsTo  IP@GogMobgodmdol 3Gmdmgds - dmwgendo
d9e0 B3040 gbgo®mbols 3OMbegdol ao@ok®ol abs ©o0Yggbgds M@ seFg@mbs@ogeby.
3003900, 25bGma@gdoesb bogmgds 360dgbgermgsbo @oJBmegools asdm@oibgom ob
dgm@g, Jmegedo slsdggdo Igan@ogmagbge@mdols ws@mggdom.
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boge Bgdegy gwgdg@mdl ©s dogme Fighob jmggogoghdo brgds 0. 2) ggeblol
dog®  dgdmmogobgdbymo  0dbs, m@dsgo  @samddogo  b3gEoxogsiool M @odo,
Omdgmoi  dobss@lbom  oberml  asl . g  @oygzol  L3gogogecosbmsb.  3)
3098030963 g0l @ogy@o 3meobmdol {oboliffs@o dgasbgdom, @mIgabsE ogoligdgb
gbsdodobo ool  sbogmo@ogmligdo. swbodbymo  bygdbo  3bmdogmos ,,o@dmbols
@20l Lobgaoom.

dmegmol dgxuslgdol Jgomeol Tg@dhggs- 0d dgdmbgggado my dgbogsligdgun
dogeTo  g3mbmdogy®  33erogdl  aoshbosm  dgdmbgggomo  [g3@gdo,  d5Tob
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3M3960LF G0 Fymdowsb  Lodsb@m  g3mbmdogaby  H®oblgm@dsizool  3@migLol
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LboJo@mgganmd  goblbgoggdyamo  bgdbgdom oy  dgomegdon  ©sofym  do@omswo
3o30@ ool aolbgoligds, o3 goJBol @mayogyn® [obosdo@mdoe  ¢bws  ymgoaoym
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©0Mgdmagdol  goblobwgds, mydiEs  ggmbmdogy®o  LolBgdol  G®sbbgm@dsiool
Lol{@og0l, dmog@mdols dogd  g3mbmdogyn®o  3mao@ogzol o@ Gmebol, Lsdsb®m
930bm3ogy@o 0blGoEYHool @ sOLgdmdol My Fyeswo Lodygsengdgdols LodEodol
3530 5mbodbyero gddo@oygao dJmbo39dgd0l 2oblsbwgms ggd Jmbg@b..

Eggobgmo  dImbozgdgdom  Lodo®mggaml  do@omso  godo@ogols  dglobgd
068m®I>300 ggensgsi @ aoshbos. 53 god@ol dobgbo dgbsdanms ggdgdbmm s gm0l
do@ogm 0@ 9o gdsls 09 doM0M>O 35303 og0ls db0dgbganmdols
230930366090 9d5d0. Joygbgoego 5dols, LoJodmggerml LEs@ob@ogzol goHmgbye
Lodloby@l goshbos 0b6xgm@IsiEos doGomswo godoGosmol Bm®do@gdol ©s doeosbo
0639bB0E0gdol  globgd. 3 gggmogg@ols  gomgoemolifobgdom  dgbsdangdgenos
sdmEsbols  3o@mds  gdpgao Loboo  hodmgsygs@odmm, @gogycse  (bmdogos Sk
bod@oganols 360dgbgarmds o Lodogdger (33enomgdl Fomdmoagbgb &¢ ©o K¢, Lowog
St-doMomoo  3odo@omol 33900l bm®dsl,  bmerem  Kke-do@omoswo  3odo@oaols
dogyermdsls Fomdmopagbl t 3g@omwdo.
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LoJo@mggeoml  dodomopo  go30@omol  oboagbo®  Lakodms  asbgobognmm
dobo  @aodmmgenol  dgbsdanm  sen@Bg@bs@ogeo  abgdo.  3g@dme  LoJodmggerml
do@0moEo  3o30@ogols asdmmgaol 3g0megdls Fomdmowygbls [16, dojgansdyg, 3., 94-
111]:

1. doGomoo 3o3o@ ool om{g@o;
2. Ibaoglo Jagybols dmbsigdms gmdgd@odgods Loo@mggerml g3mbmdogsby;
3. doM0omoo 3o30@omol dggoligds mgm@oyao dmwgagdols dobgogom;

3obgobogrmm 0M00MJYEDO domgobols 3@5JHogero aodmygbgdols
‘dglodgngdamds Lodos@mggaml dogogonby.

30000500 3530850l >@Tg@s: doMomopo godo@omol sefgds ayaolbdmdls
L3gosolidgdol dogd LoJodmggenml mommgye @Ggaombdo  godo0@smol s g@sl
>  Lodob®m  modgdbyamols  dgxaoligdsl.  obgmo  Lobol  33anggol  ho@Go®gds
‘Ygbodangdganos aobobm@Eogeml, @mam® 3 bobgmd{ogmd slggg 3g@dm Lgddm@ds.
Eggobogmo  dpamdo®gmdom 53 3gagzol ho@o®gdols Logombo olidol, mydzs o6
s@Lgdmdl dolo gobbmdEogamgdol 3GsdBoggmo 39ads my ofygdol gowe.

dbaogbo  Jgggbol Bmbsigdms  gmAgJGodgds  LoJodmggeml  ggmbmdogoby:
ombodbygao  dgmmeols  Jobggom  Ygbodangdgemos  LoJo®mggerml  doGomswo
3o30@ool  asdmmgms  dbgoglo  ggmbmdogols  3Jmbg  Jggybol  gd3ocogeo
dmbs399g000m.  39@dme, o9 Abgogh  Jgggobsl  aoohbos  gddo@oygao  dmbs39dgdo
dglodgoms  domo  gm@gdBodgds  Lodo@mgganml  g3mbmdogeaby. o3 dgmmeols
aodmygbgdolmgols Y (30809 JE00S 2obolobwg@mml J39969001L I oglgdols
390690093980 (930bmdogy@o  Fymds, [o®dmgdol [oeo g3mbmdogsdo, dybgd@ogo
Agbyalgdol o@OLgombdo-o@  5OLYdMds, ggm-3meoBogy®o  dogdsgmds oy  bbgs),
obggg godmboggamggos gm@gd@odgdol 3gamswgdo Y 3MoGg®oydgdo. smbodbyeo
dogeol  a0dmygbgds @0y 3OMbagdgdl o  d930 ©59ggdgdbmsb  s@ol
©05353d0Mgdymo, @o3 LEASEOLE03YM0 06xm@Isi300l boodgommdsl sdi30mgdl.

doMomsEo  3o3o@smol  Yggolgdol  mgm@ogmo  dmEgmgdo: gl dgomeo
994O©bmds  mgm@oyga  g3mbmdogy@o  dmgangdol  dobgogom  ds30Mgzbmdo o
5309250 900b  g2bma 9b9@-gbma 969 ©sdM o gdgmgdols o bsl s gddoMoyero
950530000 JoM0MSO 3o30F ool 2oblobwg@sl.
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0 goAogeo  dopgemgdom  bsds@nggemml  doGomswo  3odo@ogols asoblobwgms
dgbodangdgamos 2 abom.  3odggmo  dompobo  gyO©bmds  0bggLBoiogdols
>Jbga g@s@m@ols Jmgaol @.3m030L  dmEoRogs30slL, boam Fgmdg  xgHgbLmb-
LB gBobLmbols  0bgglBoEogdol YlolOymme  gagdswo  ggmdg@Boygmo  3OmyAgLools
o399 mdsb.

d0G005©0 $330@sol Im3gmmdol Yggolgds LEIBS6LME-Kghagblmbol dgmnmeon:

LB gBobLMb-xgMagblmbols  0bgglBoiEogdol IJmegal ozl dgdpgao Lobg [3,
obobosdgogmo, a3. 25-26]:

ItR == 6It_1 + 6(1 - 6)11:_2 + 6(1 - 6)211‘—3 + -

dnggerol  3m9goEogbHgde  Fo@dmowpagbgb  gloldgmeor  gagdop
290393 G0m  3GmaGglosl. IR-3030fsmols smeaghoby Esbstxamo 0bggl@oEogdols
donmmdsl  Fomdmspaghl (IR = 8ke_q), 6-gggmols  bo@dsl, L_; - dmmosho
0639530Gogd0l  dmEamedsl  t139Gomedo, I, - domosko  0bggb@oEogdols
dogyemdsl t-2 3g@omedo s o.9.

>@bodbygero dmwgmol gdsdo®ogemo Ogoeobsz00m Lodo@mggerml dogomonby
3090 mdm:

(3156)0;@0 32.1:  9dgodgl  ggo@s@ms  dgmmeon  dgxusbgdoywmo  LEHgRsblimb-
X90296Lmbols dmwgero

Dependent Variable: IR_SA

Method: Least Squares

Date: 04/18/16 Time: 14:57

Sample (adjusted): 2005Q3 2014Q4

Included observations: 38 after adjustments

Convergence achieved after 5 iterations

IR_SA=C(1)*|_SA_1+C(1)*(1-C(1))*|_SA 2+C(1)*(1-C(1))*2*|_SA_3+C(1)
*(1-C(1))"3*1_SA_4+C(1)*(1-C(1))4*|_SA_5+C(1)*(1-C(1))"5*|_SA 6
+C(1)*(1-C(1))"6*I_SA_7+C(1)*(1-C(1)) 7*I_SA_8+C(1)*(1-C(1))"8
*|_SA 9+C(1)*(1-C(1))"9*I_SA_10

Coefficient Std. Error t-Statistic Prob.
C(2) 0.050029 0.002185 22.90056 0.0000
R-squared -0.477341 Mean dependent var 333.0727
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Adjusted R-squared -0.477341 S.D. dependent var 57.92275

S.E. of regression 70.40274 Akaike info criterion 11.37230
Sum squared resid 183392.2 Schwarz criterion 11.41540
Log likelihood -215.0738 Hannan-Quinn criter. 11.38764
Durbin-Watson stat 0.060290

>mbodbyyan  Imgando 10 RoJ@mdgmo @oag@o  3geoos  hs@mnygmo.  gd3o@Moyeo
dopgenols bo@hgbmdomo §93dgd0l aobsfoemgds gd39dgdemgds bom@dsgoy@l.

a®5g030 32.1: 0b39LH0E0gd0l  bEgReblbmb-xghagblmbols  dmegaols  bo®hgbmdomo
@960l 3oLBma®sds
J3®9 O™

12
Series: Residuals
Sample 2005Q3 2014Q4
10 1 Observations 38
8 Mean 6.825318
Median -0.146651
Maximum 143.7250
6 Minimum -73.62090
Std. Dev. 70.06213
n Skewness 0.612405
Kurtosis 2.098563
2 Jarque-Bera  3.661853
Probability 0.160265
0

-75 -50 -25 0 25 50 75 100 125 150

>0bodbygeo dmwgeo Loo@mggerml dogomonbyg o@ s@ols LEsGoLE0 Mo
goG0bo.

gb®ogo 322: 0bggbHo3ogool  LEgRrsblbmb-xgmagblmbols  dmwgaol  bs@hgbmbdom
(9309030 53@mgm@gansizool d@mod-ameadol dgbdol dgogagdo

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 80.05187 Prob. F(10,27) 0.0000
Obs*R-squared 36.74806 Prob. Chi-Square(10) 0.0001

6 9309Losdo bodhgbmdom Va3 9ddo 53B™ 3@ geosi300l sOLgomdols
Ygbodm{dgoemo@ 5@  godmEagds  sMbob-go@lmbols  hggymgd®ogo  GglBo, Goash
00©393> o3 BHgbHol ©sdggogdo: Imwgado o s@ol hodmymo msgobygsmo {9360
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> obggg o0po Tgogogh  Iggamd®ogo  geools  @opomgdye  360dgbganmdsls,
Omam63  BoJdmddog  geol  [I,  obsbosdgogro, 10-13].  bs@hgbmdbdoom  §g3édo
530M 3O g@si3ool  s@Olgdbmdol  dgbedm{dgdmew  dgladargdganos  godmgoygbemm
5@M0d-300x800L woy®sbgol dod@sgamms (LM) @gldo. s@bodbyan FglEol byamgsb
30300 gbols Fo@mdmoagbl  o53@m3mAgamsiool o6 s@OLgdomds bo®hgbmdom  §93@do,
bogm sean@g@bs@oygao 303mmgbs 533 Mm@ e300l s@Lgdmdss. dOHM0T-amea@ols
Aabol  dobgogomn  doowgds  gOmgyermgsbo  Jodmmgbs, @53 ayeolbdmdl
bo@hgbmdomn (93093T0  og@Bmzm@gmsizool s@Lgdmosls [33, Breusch, P., 334-355; 42,
Godfrey, P. 1293-1301].

(315({)0;@0 323: 0bggbRozogool  LEgBsbLmb-xg®agblbmbols  Jmegaols  bodhgbmdomo
F930900L 393 90ml3g0sbEBYOMdaby aagoxg@oli BglBom dgdm{dgdols dgogagdo

Heteroskedasticity Test: Glejser

F-statistic 10.39647 Prob. F(10,27) 0.0000
Obs*R-squared 30.16583 Prob. Chi-Square(10) 0.0008
Scaled explained SS 26.30906 Prob. Chi-Square(10) 0.0033

bomhgbgdol  39Bg@mlggeslbdydmdsby  dgdm{dgdolsl  aagoxgdols  Ggb@ol
9JOMgEmgsbo  dm3mmgbs  doowgds, 99%-0s0bo  sgmdommdom, @o3  Aymolbdmdl
39090mb39esbG YOm0l 5@l dmdsl. dglodsdobow bo@bgbmbdomo §g30gdol godoszos
o6 sMols dyedogo [41, Glejser..., P. 316-323].

LB JBbLMb-x 9B gbLmbols 0bggbEozogdbol Jmwgmo Lods@mnggaml dogsmmonbyg
boboosmEgds  Gogo  godgmgzomo  mgolgdgdom: dJmgenols  bo@hgbmdoon  §g3@9dTdo
‘d90603bgods, AMAmAO3 53B™M MG gesi300l, sbggg 39BgOmbigeslGyamdol 3Gmdegds,
obggg Imgaol sdbLbgemdomo ¢bs@o wodsgnos.

@9603gbs: Jmgedo  ©gAgMdobozooll s  gMAgJBHod oo  ©g@gMdobsizools
30980309630 S0l godymgBomo  s@bodbyeo  godBo  soblbgds  Jmgando
mnogobyggogmo  ggools 5@ s@Lgdmdom s dmegeol  bESGHOLE YD
935020bmbom.

0dol  Eoboagbo  @dxmdglegds oy oGS dmpgmo s g@o {93090l
oM gbmdol  bOwom  gd3o@oya  Jmegedo  gBe3mdM0go  aogbodmmn sy @o
V930900l @oibgo.
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1B g856LMb-xgHggbLmbols

(3305l dgoisgl:

3o,

4d3009LL  ggo@s@Gms  dgmmeom

gbGogo  324: 9930096 ggo@GmS

% 90296Lmbols Imwgaro, Gmwgbsa j=11

boo@dogoy@L.

Dependent Variable: IR_SA
Method: Least Squares

Date: 06/17/18 Time: 21:02
Sample (adjusted): 2005Q4 2014Q4

M®Ige0(3

11

dgobgdgm b
doganl, Losi 11 @spaado god@dmagao 3gasos ho@mnygmo ozl dgdogyo Lobg:

Included observations: 37 after adjustments

Convergence achieved after 4 iterations

IR_SA=C(1)*|_SA_1+C(1)*(1-C(1))*|_SA_2+C(1)*(1-C(1))"2*I_SA_3+C(1)
*(1-C(1))"3*I_SA_4+C(1)*(1-C(1))"4*I_SA_5+C(1)*(1-C(1))"5*I_SA_6
+C(1)*(1-C(1))"6*I_SA_7+C(1)*(1-C(1))"7*|_SA_8+C(1)*(1-C(1))"8
*_SA_9+C(1)*(1-C(1))*9*|_SA_10+C(1)*(1-C(1))*10*|_SA 11

dgomom

BOJHOOPD  @SyPH

9935bbmb-x g 9bLembols

dgxnobgdgemo  bEBHYRgbLEE-

Coefficient Std. Error t-Statistic Prob.

C(1) 0.046208 0.002020 22.87818 0.0000
R-squared -0.505904 Mean dependent var 335.4667
Adjusted R-squared -0.505904 S.D. dependent var 56.78381
S.E. of regression 69.68243 Akaike info criterion 11.35243
Sum squared resid 174803.1 Schwarz criterion 11.39597
Log likelihood -209.0199 Hannan-Quinn criter. 11.36778
Durbin-Watson stat 0.063076

993000 dmpgemols ba@hgbmdomo  Fg3dgdol  aobsFoemgds 9399w gdodgds

3055030 322: 1Bg5396Lmb-x 99 96Lmbols Imwgaols bodmbgbmdomo §gg@gdols

aobofogds, GmEglsi j=11

10

Series: Residuals
Sample 2005Q4 2014Q4
Observations 37

Mean 6.389803
Median 3.434880
Maximum 139.3849
Minimum -76.50757
Std. Dev. 69.38067
Skewness 0.543930
Kurtosis 2.017902

Jarque-Bera  3.311430
Probability 0.190955
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99306 0ye dmegeodo d@M0d-a3mx@0l GabBoL dobgogom doowgds
9JOM G ™M3g5bo d03mmgbo, [ONYES 3 900llbdmdls bo®hgbmbom Vagmgddo
53 MMM gesizool sObgdbmdsls [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301].

gb®ogo  325:  LHyngblmb-xgHhagblmbols  dmpgmol  bs@bhgbmdomo  §93698do
533 M MmO ges300l s@Lgomdol dgdm{dgds dOmod-gmeadols Bgl@om, Gmgbsa j=11

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 268.6573 Prob. F(2,34) 0.0000
Obs*R-squared 34.77887 Prob. Chi-Square(2) 0.0000

Test Equation:

LA 9RObLMb-x g 9bLmbols  dJmeganols  bo®hgbgdol 393 9O gEsbEYOMdSDbY
‘dgdm§dgbolols gengoxg@ol  Ggb@Eol gOmgyemgsbo dm3mmgbs doowgds, 99%-0560
S dommdom, @53 yYolbdmdl 3gBgOmlzgeslG®mdols s@lgdmdsl. dgbodsdobow
bos@hgbmdomo (930930l godoszos s ool Iygwdogo [41, Glejser..., P. 316-323].

gbGomo  326:  LRgngblmb-xghagblmbols  dmpgmol  badhgbmbomo {93698 do
393 90mLggesbdgamdol  dgdm(dgds  dgdm{dgos  aegoxg@ol  HgbBom, Gmeglsi =11

Heteroskedasticity Test: Glejser

F-statistic 8.552955 Prob. F(11,25) 0.0000
Obs*R-squared 29.23228 Prob. Chi-Square(11) 0.0021
Scaled explained SS 24.07480 Prob. Chi-Square(11) 0.0124

Test Equation:

LB gRobLMb-x g0 gblmbol  Impgaro, Gmdgmol 12 GoJdmOge  @oy®
Ggorl dgoiogl:

993009bL  ggoE@sEms dgmmwom  Fggolgdya  bEgRSbLMb-x gHgblmbols
dogaro, Gmdgaroi 12 @opygd GoJhodgm Gimarlb 3goeagh J5b gdegao Loby:

abBogro 32.7: 9330@gb g3oR@o@Gms dgmmeon Fggebgdgmo bHgEgblimb-
% 96296L0b0l dnwgEo, Goeglsg j=12

Dependent Variable: IR_SA
Method: Least Squares

Date: 06/17/18 Time: 21:04
Sample (adjusted): 2006Q1 2014Q4
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Included observations: 36 after adjustments

Convergence achieved after 3 iterations

IR_SA=C(1)*I_SA_1+C(1)*(1-C(1))*I_SA_2+C(1)*(1-C(1))"2*I_SA_3+C(1)
*(L-C(L)"3*_SA_4+C(1)*(1-C(1))4*I_SA_5+C(1)*(1-C(1))"5*I_SA_6
+C(1)*(1-C(1))"6*_SA_7+C(1)*(1-C(1))"7*I_SA_8+C(1)*(1-C(1))"8
*|_SA_9+C(1)*(1-C(1))"9*_SA_10+C(1)*(1-C(1))"10*I_SA_11+C(1)*(1
-C(1)"11*1_SA_12

Coefficient Std. Error t-Statistic Prob.

C(2) 0.043088 0.001873 23.01079 0.0000
R-squared -0.531780 Mean dependent var 338.0394
Adjusted R-squared -0.531780 S.D. dependent var 55.35922
S.E. of regression 68.51538 Akaike info criterion 11.31938
Sum squared resid 164302.5 Schwarz criterion 11.36336
Log likelihood -202.7488 Hannan-Quinn criter. 11.33473
Durbin-Watson stat 0.062736

doganols bodhgbmdomo §g3@9d0l aobsfoamgds g39dwgosmgds beo@dsgny@ls.

3055030 323: LHY8gbLlmb-xgHagblmbol dmgeols ba®hgbmdomo §9309501
aobsfoagds, dmeglsi j=12

7
Series: Residuals

6 | Sample 2006Q1 2014Q4
Observations 36

5 Mean 5.919691
Median 3.852117

4+ Maximum 126.8621
Minimum -79.67170

3 Std. Dev. 68.25184
Skewness 0.451802

5 | Kurtosis 1.926077
Jarque-Bera  2.954718

e Probability ~ 0.228240

0

-100 -75 -50 -25 0 25 50 75 100 125 150

99300y  dJnwgedo  dOMoT-amea@ol  GgLEol  dobgogom  doowgds
9O GE™m3g5bo 303mmgbo, 653 3 9e0olbdmdls bodhgbmbom Vagmgddo
53BM MO g si300l s@lgdbmdsls [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301].

gbGomo 328 LRgngblmb-xgHagblmbol  dmpgmol  bs@bgbmdomo {93693 do
533 M MmO gensi300l s@Lgomdol dgdm{dgds dOmod-gmeadols Bgl@om, Gmglss j=12

Breusch-Godfrey Serial Correlation LM Test:
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F-statistic 263.2195 Prob. F(2,33) 0.0000
Obs*R-squared 33.86001 Prob. Chi-Square(2) 0.0000

LB gBobLMb-xgMhagblmbols  dmegemols  ba®dhgbgdols  3gBgHmlggosl@yamdstby
‘dgdmdgoolols aangoxg@ol BHgbGol goOmgyemgsbo dm3mmgbs doomgds, 99%-0sb60
SE0dommdom, @53 Yolbdmdl 39BgOmlzgeslGn®mools s@lgdmdsl. dgbodsdobow
bo@hgbmdomo (93 9d0l goMmoszos o@ s@ols Iygwdogo [41, Glejser..., P. 316-323].

gboomo  329:  LBgngblmb-xgmagblmbols  dJmpgmol  bs@hgbmbdomo {93093 do
390 90mlggesbBgamdol  dgdm(dgds  dgdm(dgos  aegoxg@ol  HgbBom, GmEglsi j=12

Heteroskedasticity Test: Glejser

F-statistic 6.879326 Prob. F(12,23) 0.0000
Obs*R-squared 28.15552 Prob. Chi-Square(12) 0.0052
Scaled explained SS 21.88371 Prob. Chi-Square(12) 0.0388

OmamO3  swobodbs  LEgBobLmb-xgMy9blmbol  0b3gl@oEogdols  dmwgero
LoJo@mggaml dogogombg bobosmgds @ogo godymgzgomo mgolgdgdom: dJmwgenols
bodhgbmdom Vag®gddo ‘dgobodbgds, OIOPNUICTES 53BM M@ g si300b, sbggg
39090mb3gesbGyamdoll  3Gmdangds,  obggg Jmpgaol  sIblbgamdomo  ybodogs

5350, 3dobmob goJBm@ygamo 3gamswols mogy@o §g3@gd0l ©sds@gdom dmwgeno
o0 Ixmdglegds.  owbodbymo  dgogygdol  gomgoolfobgdom  LoJo@mggerml
dogomomnbg dobo godmygbgds @ s@ol Gg3mdgbeo®gdyao.

3.3. 0bgglido30gdol >JLgamg@sGM@0l dmpgmols gd3oMoymo
®35@0b5305 Logo®mggerml ogsmon by
Lodo@mggeomdo  o@  dmodmggds  LEs@Gob@oggdo  0bgm@dsigos  doGomswo

3930@o@ol @omEgbmdols dglobgd. dgbsdsdolow  0bgglb@oEogdol  oJlgeng@s@mmols
dogeo, Gmdgmoi 5@ dgoEoglh 3o30Gomol MomEgbmdsl, MmO 3 33epl sGob

. 3mogol dmwgeoo (20):

Iy = guy, — (1= &) guyr—1 + (1 — @)l (20)
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oo Iy - 0bgglBoiogdol dodpobodyg 360dgbgenmdsl Fomdmowagbl, Iy —
06396 03E0gd0l  Fobs 3g@omwol 360dgbgermds, ¥y - doaosbo Dogs 3OmEyYJEob
dodobodg  360dgbgaomds, Yo - dogoosbo  dogs  3OmEyYJHol  @opodgdyeo
d609gbgenmds, & -doGomowo  godo@Gogol  3g39mol bm@ds, g - Laby®ggen
3930Hs@msb dndygdol Lobodg, bmenem p - Lobymdggeo godo@omol s dmgnosbo
‘dogo 30mEYJ@ol msbsgs@omdss.

9L dmpgemo sndbgdoymos Moy sd3909dbg: 1) Loly®ggao gododogol s
35dmdggbol mobogo®omds  dydogos @AMl Lbgopsbbgs 3g@omedo. 2) (339000
bo®ds 5@ oMol goblbgoggdygmo Mol bbgowolbgs @oddo. 3) Iygwdog Lowowgl
Foddmoagbls 303pobsdyg  godo@omols Loby®ggan  jodo@ogmsb dm@ggdols Lobjomg.
Lodo@mgganml  g3mbmdogols dogogmomnby 0b3ggb@GoiEogdols oJlgeng@s@maol dmwgeols
‘dglogolgdeom Lalygdggeos godmygbgdyge odbsl  (20) dmwgeols dmwogozo®gdyeo
350056@0, Loo @gmowgdo  (omdmowygboan  0dbgds  @masdomdgddo.  3g@dme
doganols (33800 go b ‘dodols S0E0Y®0 353d0M0sb A0 SZ0045M 0
9@ o3go3o@ oy by, >0bodbyyano sdggd0l boggydggenls Fomdmoa9bls
Lodo@mgganml  g30bmdogsdo  0bgglBoEogdol s  2sdmdggdbol  bOwols  Bgdsgdols
3°8do@0. Lodbmgmme Jmwpgael  9d69ds dgdwgao Loby:

log(1;) = gulog(y:) — (1 — 8)gulog(ye—1) + (1 — g)log(lt—1) + u; (49)

(49) aodmbabyangdols G go0bo300bmgols aodmygbgdyaos dJognosbo
0639bB0E0gdolbs s 2odmdggbol  gge@mPBomy@o  dmbsigdgoo  2003-Ferowsb  2016-

{asdwg.

0639LR 030950l A JogY@0 dogermdols sbo gbow 0639LR 030950l

bemdobsgny®o  doEygmmds  dgRsdegdygmos 393 ©gR@sGMOmsb (393 ©gR@s@Mm@o
3odmmgeEoos, bmdobosgry@ s Ggoy® dd3-I mobsgo®mdom).

o3 ®momo  IF 30039000  @ga@glbool  opgool Fob  3bodgbganmgsbos  domo
305503960 bobgs, M3 bmgsw Lydsml dgag0ddbols dom 39305045y,
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3055030 33.1: @mys@ondygmo dmomo 3§ 360g930

LOG_GDP_REAL LOG_GDP_REAL 1

9.0 9.0

8.8 8.8

8.6 8.6

8.4 - 8.4 -

8.2 8.2
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LOG_INVESTMENT REAL LOG_INVESTMENT REAL_1
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Omom 3§ 3003900 dg060dbgds Lgbmbydmdols 3md3mbgbBol s@lgdmds. ol
smdmbogbg@gmoe  (33eo©gdol bolosmowsb  aodmdwobodg  aodmygbgdoymos  »dd-b
dobobggmdols  s@{gdol  doydml  dogd  dgdydeggdoygemo  Lgbmbymo JobFm@gdol
(Census X12) dgommemaol Iga@odmmogsdoyg®o bg@bo.
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23055030 3.32: bybmbydse IJnlfm@gdbgmo wmysHondgmo EAmomo 3§ 3Boggd0

LOG_INVESTMENT REAL_SA LOG_INVESTMENT _REAL_1_SA

8.0 8.0
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LOG_GDP_REAL_SA LOG_GDP_REAL_1 SA

9.0 9.0
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8.6 8.6 -

8.4 8.4 |

8.2 1 8.2

80 T T T T T T T T T T T T T 80 T T T T T T T T T T T T T
2004 2006 2008 2010 2012 2014 2016 2004 2006 2008 2010 2012 2014 2016

mmoeml, x96396Lmbols  ©s  bmbgoas-Goggdml  dogd  Jgdmmogsbgdyano
30m39YOH0m amomo 3f 3003950 9bps dgdm{angl ©s oyobegl My Gmdgeno
B03900L 5®056 TSP my DSP. 396dme TSP Eodo yueolbdmdl, dmd 3§ 3003960 s®osb
sO5LASB0Mboeny@gdo (330 gdeo  AMgbwols  asdm, bmam DSP Foldobsb-s®0sb
SO5LRASG0Mboeg@mgdo (335 gdoo  oldgdlool  asdm [37, Dolado... P. 249-273].
>0bodbygao  BAglGol godmygbgdom 4-gg dF3M0g3d0 doowgds byanmgsbo dm3mmgbs
9JOM gy mgobo gglgol s@OLgomdobyg, Mo dom sOSLGSEMbsE@YOMSL g yeolibdmdl.
47 3M03900L 2obobEoEombogy@gdmse bbgomdgdbbyg gomsbgmon ©aobogds ®md 4-39
3730030 30390 @ogols 0bGgy®omgdse I(1) Boldl dogzymbgdosb [35, Dickey..., P.427-
431].
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gb®ogmo  331:  Lybmbydoe  dmlfmegdygmo  @mas@omdygmo  0bggl@oEogdols
9O0ggeegabo gabgol Hybhol dgegagoo
Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.576372 0.2923
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.036961 0.2707
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.378946 0.7902
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934

*MacKinnon (1996) one-sided p-values.

100



gb®ogmo  332: Lgbmbydop  dobfmdgdymo  @ogod@gdygamo  @mys@®ondygeo
0639bB030900L gOMMYemgsbo gglgol GgbEol dgwgagdo
Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.578745 0.2913
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.040823 0.2691
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.376312 0.7895
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934

*MacKinnon (1996) one-sided p-values.

gb®ogo  333:  Lgbmbyodoe  Inlfmegdgmo  @mmasGomdymo  @ge@y@o  333-U
9O ggeomgsbo ggligol BgbBol dgogagdo
Null Hypothesis: LOG_GDP_REAL_SA has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.124293 0.5208
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Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG_GDP_REAL_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.080410 0.2532
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_GDP_REAL_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.474892 1.0000
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934

*MacKinnon (1996) one-sided p-values.

gb®omo 334: Lybmbydoe IJnlLfmmgdygmo @sy0Mgdymo @mas@ondygmo M og@o
393-b gomgygemgsbo g9Lgol BHgb@ol gogygdo
Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.124690 0.5206
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root
Exogenous: Constant
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Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.079714 0.2534
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.474220 1.0000
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934

*MacKinnon (1996) one-sided p-values.

3b®ogo 335 3oGggamo @oaol Lbgomdgdby gowslgmon ©@momo 373 G0g9d0L gdm§dgds
9O g mgsbo Bgligol s@OLgdbmdsby

Null Hypothesis: D(LOG_INVESTMENT_REAL_SA) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.348600 0.0000
Test critical values: 1% level -2.609324
5% level -1.947119
10% level -1.612867
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_INVESTMENT_REAL_1_SA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.341252 0.0000
Test critical values: 1% level -2.609324
5% level -1.947119
10% level -1.612867

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LOG_GDP_REAL_SA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.454622 0.0150
Test critical values: 1% level -2.611094
5% level -1.947381
10% level -1.612725
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_GDP_REAL_1_SA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.455044 0.0150
Test critical values: 1% level -2.611094
5% level -1.947381
10% level -1.612725

*MacKinnon (1996) one-sided p-values.

(49) Jmpgaol sp9d0l AML  dgbsdagdganos Fo®Imodgsl 3Gy Gga®glbools
bogg@mbyg, gobsowsb  dF 3003900 1 (1) s@sLGs@Eombogy®  3odggeo  @opols
063 9a00@gbo 37300390 dogzumnbgdosb.

30y  60ga®g9bool  Log®mbols  dglodm[dgdensw 2odmygbgdamos  gbygeo-
3090bxg@ol  Bgb@o, Lowsi dgdmfdps dmerosbo 0bggb@ozogools s as8mdggdols
36093690 mdgdo 3m0b@gadsizosby. gbygm-a@g0bx gdols BglBol byermgsbo dodmmgbs
39olbdmdl 373003906 dm@ol  3mob@ga®sigool 5@ s@Lgdmdsl,  bmenem
S B gaboBoymo  303mmgbo-3mob@ga®oiool s@lgdmdsl. 1%-0s5b60o 3bodgbgenmgbgdols
©Mbom  doowgds SR g@bs@oymo  Jodmmgbs  0bggLEoEogdls >  aodmdggdsl
doaol  gmob@ga®@siool  s@lgdmdaby.  o@bodbymo  FHgb@gdol  godmygbgdolsl
o960l Lopa®dge swgdygaos 4, @oEysb dJngaols Mgogrobsioobmgol godmoygbgds
3350 @@ y@o Imbs39dgdo.

gbGogo 336: dmomo  IF3M0g960L  Fgdm§dgds  gbagan-a@gobxgdol  GglGom
30063 ga®5300L 5OLgomdsby

Date: 06/17/18 Time: 13:42

Series: LOG_INVESTMENT_REAL_SA LOG_INVESTMENT_REAL 1 _SA
LOG_GDP_REAL_SA LOG_GDP_REAL_1_SA

Sample (adjusted): 2003Q2 2016Q3

Included observations: 54 after adjustments
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Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=4)

Dependent tau-statistic Prob.* Z-statistic Prob.*
LOG_INVESTMENT_

REAL_SA -7.970360 0.0000 -58.26543 0.0000
LOG_INVESTMENT_

REAL_1_SA -8.216255 0.0000 -59.85943 0.0000
LOG_GDP_REAL_SA -6.963546 0.0000 -100.4544 0.0000
LOG_GDP_REAL_1_

SA -7.066242 0.0000 -102.7424 0.0000

*MacKinnon (1996) p-values.

30O gens309M0 sbogobo g30hg9b90L (33 o©gdl dm@ol gogdodol s@lgdmdols

‘dglobgd, dgobodbgds

‘dodol, @oi dobsgmebgmoi ogm.

ddo@m  3o3dodo

dodobo®g o

gb®omo 33.7: 3098030960900l gmegaszool ds@@ois

goa@  dbodgbgeomdgdls

LI_SA LY_SA LY 1 SA LI 1 SA

LI_SA 1.000000 0.388179 0.346341 0.768557
LY SA 0.388179 1.000000 0.993451 0.367989
LY 1 SA 0.346341 0.993451 1.000000 0.363844
LI_1 SA 0.768557 0.367989 0.363844 1.000000

993009 ggo@s@ms  dgmmpols  asdmygbgdom  dgaslgdbymo  (49) Jmweganols

bomhgbmbdomo {930 960l gobofoemgdsls 94bgds dgdogyo Lobyg:
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3®550g30 33.3: (49) dmgenol bodhgbmdomo §g3mgdol gobsfoggdol JolGma@sds

16
— Series: Residuals

14 - Sample 2003Q2 2016Q3
Observations 54

12 -
— Mean -0.000620
10 Median -0.008215
Maximum 0.222127
8 - — Co Minimum -0.913637
Std. Dev. 0.158320
6 - Skewness -3.560901
Kurtosis 21.61886
4 | -
Jarque-Bera 894.1094
24 Probability ~ 0.000000
o al=nnnngls

I T T T T T T T T T T T | T |
-0.8 -0.6 0.4 -0.2 0.0 0.2

OmamO ;3 d0LGHma®sdoby hobl bo@hgbmbomo [gg@mgdol aobsfogngds o@ s@o0ls
bo@dogoy@o. 00gdEe P3gm 05330039000 dglsdergdganos aogs3gmmo dgdwgyo Lobols
obgge: bo@hgbmdomo [g3dgdol gobofoggds dognosh dgoglh bm@dogny@l my o6
hogmanom 1 sdmgodebogn 360dgbgamdsl. (49) dmegendo od godBol aoblsbrgdols

30b6om Lobo@ggmos ggou5Lmm dmnwpgmols jmg5030966900 ©s 3obglsbgdmm logl;
53 Lodygomgdols dmagi9dl  godmgmgogrmm  bo®hgbmdomo {930 9d0  mommgygao
3350 @>@y®o Imbsigdolbomgols.

993009L  3go@s@ms  dgmmeol  godmygbgdom  dgislgdygee  (49) dJmgerols
969> dgdgyo Loby:
(315(4)0;@0 33.8: 9933009l 33o0@s@ms Jgmmwom dgasligdbyao (49) Jmwpganrols dgwgagdo

Dependent Variable: LOG_INVESTMENT_REAL_SA

Method: Least Squares

Date: 03/04/17 Time: 16:24

Sample (adjusted): 2003Q2 2016Q3

Included observations: 54 after adjustments

Convergence achieved after 1 iteration

LOG_INVESTMENT_REAL_SA=(1-C(1))*LOG_INVESTMENT_REAL_1_SA
+C(1)*C(2)*LOG_GDP_REAL_SA-(1-C(3))*C(1)*C(2)
*LOG_GDP_REAL_1_SA

Coefficient Std. Error t-Statistic Prob.
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C(1) 0.233604 0.078983 2.957634 0.0047

C(2) 19.27548 7.683212 2.508778 0.0153

C(3) 0.042707 0.017561 2.431847 0.0186
R-squared 0.782626 Mean dependent var 7.232155
Adjusted R-squared 0.774101 S.D. dependent var 0.339574
S.E. of regression 0.161395 Akaike info criterion -0.755968
Sum squared resid 1.328470 Schwarz criterion -0.645469
Log likelihood 23.41113 Hannan-Quinn criter. -0.713353
Durbin-Watson stat 2.146285

logl, = 0.77logl;_, — 4.5logy;_41 + 4.31logy; + u,; (50)

g = 0.233604, u = 19.27548, 6 = 0.042707

bo@Bgbmdomo §953¢190l logl, — logl, = e; §330G0ua 3603369amdgdl o>Jgm
‘dgdwgao Loby:

GB@OQO 339: bodhgbmdomo Fg9309d0l 360Tgbgermdgdo 3go®@omgdols Jobgogom

Year | Quarter e; Year | Quarter e; Year | Quarter e;

2003 2 -0.08466 | 2007 4 -0.17926 | 2012 2 0.019044
2003 3 -0.08202 | 2008 1 -0.016 | 2012 3 -0.0414
2003 4 -0.04632 | 2008 2 0.079245| 2012 4 0.054094
2004 1 0.222127 | 2008 3 0.023866 | 2013 1 -0.03716
2004 2 -0.04499 | 2008 4 0.104529 | 2013 2 -0.01781
2004 3 0.005715 | 2009 1 -0.91364 | 2013 3 -0.02089
2004 4 -0.02772 | 2009 2 -0.06345 | 2013 4 -0.08965
2005 1 -0.05906 | 2009 3 0.119321| 2014 1 0.185331
2005 2 0.106004 | 2009 4 -0.05967 | 2014 2 0.10849
2005 3 -0.00439 | 2010 1 -0.14261 | 2014 3 -0.01204
2005 4 0.08056 | 2010 2 0.113044 | 2014 4 0.143231
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2006 1 -0.03323 | 2010 3 0.058623 | 2015 1 0.140492
2006 2 -0.05169 | 2010 4 -0.01266 | 2015 2 -0.01819
2006 3 -0.16025 ] 2011 1 -0.05357 | 2015 3 0.067159
2006 4 0.078995 | 2011 2 -0.04132 | 2015 4 0.155113
2007 1 0.089376 | 2011 3 0.126777 | 2016 1 0.105341
2007 2 -0.21704 | 2011 4 -0.04932 | 2016 2 0.053521
2007 3 0.145506 | 2012 1 0.119419 | 2016 3 0.041622

bo@hgbmbdomo §g3dgdols sdmgodwboano 360dgbgenmds dgobodbgds 2009 (enols 1
33503 o do. 53 goJBol g3mbmdogy®o 0bGg®d3@g@doios Jagybol gobengl olGmmosdo
‘d92,30de00s Jo@R0go© §03mgmm. 3mbi®g@dgmow Lodo@mggemd yoeso@sbs mdo 2008

Jeools dglodg ggodBoemdo, @oboi dJmbos dmgaggemosbo  g3mbmdogydo dgogegdo
2009 §aools 3o0Mgge 3350 @ o0 To.

d960dgbs: 1) OTUPNRIOTE! 3bmdognos 9@ @030 goBmaols 9939J60b
aomgoeolifobgdm 393-U 3mgn030gbAL 9bws 3Jmbogl 1-bg bogergdols 360dgbgemds.
09dzo  Sbobodbogos, M3 dJmwpgaendo  hodmygaos JI3-U  gop@o  360dgbganmds,
OMdgeoi3, G 0dds 9bws, 3ogdo®dos dodwobsdyg dbodgbgermdslmsb. gddo@oyao
dopganols  393-b 3genegdols  3m95303096Bgo0l  Sbogrobolsl  ybs  agoblmgogl
930bmdogols  osbogmobols  (3bmdogno  sdggds  “Lbgs  mobsded  30Mmdgddo” o
‘dgdmbgggedo  o@ godmeagds. gd3o®oyeo  JmEgeowsh dd3-U @spm@o  (3gersols
oodm@oibgomn  3m9x80309bR0  godmwgds  0-1  0b@gdgomTo s oM 0G®gg3e
IgeoBodgogodmaol  989Jdo- 2) Lododmggeml  osggobdml mdl 3Jmbgs
de 3w 93000560 93mbmdogy@do gogagbs s 5@ gMdgagoosbo, gobsowsb dlmganom
mO20b0bs30gdols s  3sMBbomAo 3996950l a@ob@gdds  Sbyemodgds  dmobrobgls

3Mdgengoosbo aogengbol.

(49) ImgaTo Lobyy®ggaos hog@mmn GoJ@m@gemo gers©o, Gmdgemoi ™ol
3580 gbol  osboloomgdl. o@bodbymo  (3gareo  [o@dmoagbls  dobseny@l, dolo

db09gbgenmdgdo @AMl  ggges  Bog®do  0-ol  Gmaros, aodws 2009  3omggero
330G >@obs, Lowsi dobo db0dgbgenmds 1 go@ol. bgdmon os@bodbyemo (3ge0oagdols
3omngoolfobgdom s dmwgerols gdsdoMoymo dgxnsbgdom doowgds dgdwgyo:
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gb®ogno 33.10: 9dzo6gl g3o@s@ms dgmnmwon Fgguslgdygemo dmwogocomgdygmo (49)
fogeeol dgwgagdo

Dependent Variable: LOG_INVESTMENT_REAL_SA

Method: Least Squares

Date: 07/30/17 Time: 14:11

Sample (adjusted): 2003Q2 2016Q3

Included observations: 54 after adjustments

Convergence achieved after 11 iterations

LOG_INVESTMENT_REAL_SA=(1-C(1))*LOG_INVESTMENT_REAL_1_SA
+C(1)*C(2)*LOG_GDP_REAL_SA-(1-C(3))*C(1)*C(2)
*LOG_GDP_REAL_1_SA+C(4)*WAR

Coefficient Std. Error t-Statistic Prob.
C(1) 0.236232 0.046509 5.079285 0.0000
C(2) 14.64838 3.788997 3.866031 0.0003
C@®) 0.057283 0.015086 3.797066 0.0004
C(4) -0.959774 0.097405 -9.853411 0.0000
R-squared 0.926108 Mean dependent var 7.232155
Adjusted R-squared 0.921675 S.D. dependent var 0.339574
S.E. of regression 0.095035 Akaike info criterion -1.797950
Sum squared resid 0.451585 Schwarz criterion -1.650618
Log likelihood 52.54466 Hannan-Quinn criter. -1.741130
Durbin-Watson stat 2.520187
logl, = 0.76logl,_; — 3.26logy,_1 + 3.46logy, — 0.96war + u, (51)

g = 0.236232, p =11.64838, 6§ = 0.057283

(5D dmpgemols  bo@bgbmbdomo  [g3dgdol  gobsfomgds  gdggdwgdodgds
boo@dogoy@L.
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3®550g30 334: (51) dmpgmols bodhgbmdomo §9301960L gobsfoagdols dobEma®sds

12
Series: Residuals
Sample 2003Q2 2016Q3
10 1 Observations 54
8. Mean -0.000435
Median -0.014710
Maximum 0.179935
6 Minimum -0.222487
Std. Dev. 0.092305
4 Skewness -0.106826
| Kurtosis 2.579618
2 Jarque-Bera 0.500327
Probability  0.778673
0

-020 -015 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20

936 9Losdo bomhgbmbdom V939690 53 M3MAgEns00ls >0 ligdbmdols
‘dgLodm{dgogoe 5@  2odmEagds WsMbob-gmELmbol hggymgddogo Ggb@o, Goasb
000393> o3 BAgbBol ©sdggdgdo: Jmpgaendo 5@ s@ol ho@myeo msgobyxseo {9360
s> dbggg o0go  dgozegh  dggamddogo  (geopol  @opodgdyee  360dgbgermdsls,
OmamO3  BoJdmddog  3gerol  [I,  obobosdgogro, 10-13].  bo@bgbmdboo  §g3édo
330M3MAg@siool  s@lgomdol  Igbedm{dgdao  glodangdgemos  godmgoygbem
dOM0F-2mEa®ol moa®sbgol dsd@sogamms (LM) @glgo [33, Breusch, P., 334-355; 42,
Godfrey, P. 1293-1301]. s>@b0dbye  Bgbdol  byemmgsb  dodmmgbol  Fo@Imowygbls
330M3MAgasi300l  o®  5@lgdmds  bod@hgbmdom  [g3®do, bo@m s g@bs@ogeo
d03mmgbs  8gBMImAgmsizools  sObgdmdss.  dOmoI-gmeadols  Fglol  dobgwgom
doowgds  bygomgobo  dodmmgbs,  @s3  gyolbbdmdl  bs@bhgbmdom {936 94do
530M3MOga 5300l 5@ 5OLgoMSL.

bo@hgbgdol  39Bg@mlizgesb@dyamdsby  dgdmfdgdolsl  aagoxg®ol  GgbEol
byanmgsbo  d03mmgbs  doowgds,  99%-0560  sandosmmdom,  @s3  yyeolbdmdls
303l ggsbGg@mbols sOLgdmdsl. dglodsdolow, bo@bgbmdomo {g3M9d0l godosios
>0l Iygedogo [41, Glejser..., P. 316-323].

Omame3  gbgosgm  (51) dmpgeols  yggas  30m9g8o3Eogbdo  bLESGoLG YOS
d60dgbganmgobl  [o@mdmoagbl. ®oasb yggms  3mgxnoiogbGobomgol  doowgds HI
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do3mmgbs LEosGolRogg®o 3b0dgbganmgbgdol dglobgd [2, sbobosTgogro, ag. 109-129].
sdobmob  ©gBgMmdobosizool s 3MAgJHoMgd o gHgOdobszool  3mgBoE0gbdgdlsi
Logdome  dowogno  dbodgbganmdgdo oz (093;  092), @o3  dmpgedo
9B gmdobodgdygmo  [g369d0m  Ygogamddogo  3gerswol  dowoen  sdblbganmdom
9bo1by doygmomgdl.  sdsbmeb  F=153.53, Fo= 373 F > F,, &> dmpgymmol
350205L05bmdsbg Joygmomgdl [2, sbobosdgoeno, ag. 109-129].

09 3580m3g5@olifobgdm d = 0.057283-1s S 39303 og0ls dobds@gdols
d6093bganmdgdl, Gmdmgdoz  OKi-b Fo®dmopagbgb, dglodargdganos godmgmgsgrmm
3o30@ ool JmEygmmds @AMol Lbgswslbgs  3g@omodo.

3b®ogo 33.11: JoHomspo oo gado@omols 360dgbgarmdgdo

do®0mM>©0 993 g:g{:ff:‘zgz 9o Y@ 0

Vaeo | ggodoomo %\;EES);;Q\“;I) ©OIBESAM@0 | go30Fogols dO?OOIOQO

°OYos Jobdomgds | 9730000
2003 I 192.77 0.65 295.08 5151.35
2003 Il 226.98 0.63 360.03 6285.15
2003 1] 247.42 0.61 404.98 7069.86
2003 1% 265.76 0.59 449.73 7851.01
2004 I 221.35 0.67 330.27 5765.51
2004 Il 238.75 0.68 349.88 6107.87
2004 1] 248.94 0.67 370.04 6459.82
2004 v 267.78 0.66 406.85 7102.46
2005 I 235.28 0.77 307.02 5359.65
2005 I 270.29 0.72 375.38 6553.03
2005 1] 296.18 0.70 420.81 7346.11
2005 v 311.71 0.71 436.26 7615.95
2006 I 271.36 0.79 342.17 5973.36
2006 Il 309.73 0.80 387.35 6762.05
2006 1] 348.10 0.77 454.89 7941.05
2006 v 377.18 0.78 480.74 8392.38
2007 I 334.31 0.86 390.32 6813.89
2007 Il 392.90 0.86 457.95 7994.52
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2007 1 426.20 0.84 507.55 8860.40
2007 1% 463.61 0.88 526.91 9198.38
2008 I 381.77 0.95 402.46 7025.85
2008 Il 440.39 0.96 459.60 8023.37
2008 Il 475.87 0.93 509.94 8902.03
2008 v 460.02 0.93 495.94 8657.80
2009 I 379.57 0.94 402.10 7019.55
2009 I 422.11 0.91 465.20 8121.15
2009 1 452.30 0.92 494.29 8628.90
2009 1% 497.39 0.92 539.79 9423.21
2010 I 460.93 1.00 460.93 8046.59
2010 I 512.60 1.00 512.60 8948.51
2010 Il 549.25 1.00 549.25 9588.36
2010 v 604.01 1.00 604.01 10544.25
2011 I 619.37 1.13 548.39 9573.33
2011 Il 712.17 1.09 650.41 11354.37
2011 1 636.89 1.08 589.56 10292.09
2011 1% 692.33 1.08 639.68 11167.00
2012 I 687.83 1.16 593.02 10352.40
2012 Il 774.41 1.11 694.81 12129.39
2012 Il 653.87 1.09 601.88 10507.10
2012 v 680.87 1.08 631.35 11021.54
2013 I 703.83 1.15 609.75 10644.48
2013 I 767.92 1.11 693.30 12103.14
2013 1 656.30 1.07 610.84 10663.51
2013 1% 681.46 1.07 636.20 11106.32
2014 I 717.29 1.17 611.30 10671.65
2014 Il 843.22 1.16 728.78 12722.45
2014 1 712.08 1.13 632.61 11043.59
2014 v 739.38 1.11 664.96 11608.29
2015 I 748.32 1.24 602.78 10522.85
2015 I 920.41 1.23 748.13 13060.26
2015 I 789.01 1.20 658.26 11491.29
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2015 1% 815.78 1.17 698.70 12197.25

2016 I 802.47 1.29 620.59 10833.82
2016 Il 987.32 1.24 799.01 13948.38
2016 Il 864.01 1.24 698.16 12187.87

053053003905  g0MGE00  JoMOMS©0  3530Hs@ol Mgogy@ dmbds®gdols 993
©gBEsAHMA0L  aomgogolifobgdom.  dgdpamd  gHo3by  podmgmgmom  godo@omols
G goey@ JnEg@mosl, @mdgamoi [o®dmowygbls 3odo@omol @goayg@o dmbdo®gdols
5 53m@A0bs300l b®dol Mmobosgs@ombsl.

(51) Bmwgeoligsb Jomgdymo dggolgdgdo [o@mdmowagbl Lsodgoml, @owysb
bo@hgbmbdomn (9309630 o@ dgobodbgds oSg@mImagEsz0s, o3 0dsbg  dJoygmomgdl,
Omd  Jmpgmodo 5@  a35]J3b  godm@hgboano  LEoGoLR0gy®ee  dbodgbgamgsbo
sdblbgamo  (3gmogdo o Jmegeols  goohbos  LFm@o  gublaoyg®o  b3giogogsaos.
bodhgbmdomo (930950  bobosmpgdosh Iygwdogo  goMosEoom,  3mgR0309b@gdo  ©o
dogamo bEosGoLRogy®sm 36093b6gemgobls Fomdmawagbl. godws sd0bs, 3genemgdl
‘ool 5@Lgdmdl ddo®m JMOgEsE0YH0 ©sdM o b gds.

(51) dmpgeols dobgogom 0bgglbEoEogdol dodwobs®yg mEy@mds  SYdOM
©05dmM ooy gdsdos  0bggl@oiogdol  [obs  3g@omeol  dbodgbgamdoby.  (obs
3900meols 0639LB0G0go0l bOWS SLE0IYmoMgdl dmdsgogr 3gMomwols 0bgglEoEogdl,
dobo  Bo@ydogy@o  @mys@omdol  d60dgbgermdols  1%-05b0  bOws  dodwobody
39@omeols  0bgglBoEogdol  bo@y@omy@o  @mys®omndol  dbodgbgemdsl  0.76%-0m
bOOL.  5d5Lmob, dodpobody 3gHomeols odmdggdol bOws swoEgdls dodwobody
3900meols 0639LGH00g00L JnEYEmdsl, @o3 IgBow @myo3®o Tgogaos. dodpobsmy
3900mols godmTggdol boGy®ogy®o mas@omdol dbodgbgermdols 1%-0560 bEs
06396 030gd0l  bo@ydomaudo  @mas@omdols 360dgbgarmdsls 346 %-00  SEogdl.
dodpobs®mg 3gMomeol 0b3gglBoE0gool InEyg@mos Go®dymBom  ©sIM o by gdsdos
Fobs {anoli go0dmdggdol dmEgamdsbmsb. obs 3g@omeols godmdggdol bo@yg®agy@o
g s@omndols 360dgbgermdols 1%-0560 bOEs Jodwobsdg 3g@omols 0bgglBoEogdols
bo@y@oma@o  @mas@omdols  360dgbgermdols  326%-00 5330090, 5T YodymBom
©05dM 30 oy gdsdo sbobygaos 0b39bB0E0gb0lb 3obbm@(309e0gbols O do
dggmgbgdols  3OmEglo.  Fobs  3g@omeol  opgadoao  0bgglBoogdo, @M@ gdos
dmdogoen 3g@omedo bmGEogmegds, 5330090k dodwobsdg 3g@omeols 0bggb@oogdl,
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3065000506 3m33560gd0  mogl  sMogdgh  gOMEAOMYms©  0bgglGoiogdol  badxol
bAOESL. mIol B JBmAOL aoshbos godymagomo 3b0dgbgermds, @oi3 bodbogl G®I ™do
oMY Bom  ©sdmMoEgdygmgdsdos  Jmanosbo  0bgglBoEogdol  JmEyeemdslnsb.
>mbodbyyaro  ggao  [omdmowygbls  @maos9®dl, gobsowsh @Ml dmjan ggeosb
(mdol) 3g9@omedo Lobgerd{oxgmdo Jo®wgds Jnaosbo 0bgglBoEogdol JmEgemds.

34. obggldoEogdol sgBmMgadglogmo Imegmols gddo@oygeo
@goe0bd30s Loo@mggeml dsgsmonby

0639LR030gd0L 533 MM gatgboygao dmwgaol  gd3oGoygao Ggogobsioobogols
Lodo@mgganml  g3mbmdogols  dogogmomby  20dmygbgdyar  0bgds  (27)  dmpgero,
Omdganlsi dgdpgao bobg aoshbos:

It =a+ Z;n=1 b]It—j + ut (27)

0639bG030gd0L  5g3BMMAgyAglogmo  dmwgeol  gddoGoygao  Ogo@obsizoolsls
3odmyggbgdyaros  2003-2017  Fargdol  dmewosbo  0b3ggbGoiogdol  3go®@og @0
db0dgbganmdgdo.  sdsbmob,  gddo@ogeo  dmegeols  Igxasbgoobsl  (3gaowgdols
33°0@s@y@o  dbodgbgemdgdo  [o@dmowagbl @goey@l s  oMs  bmdobogy@ls.
Ggoma@  360dgbganmdgdby  aowslobigangans  aodmygbgdyemos 393 wgrnes@m@o,
Omdgemoi  godmmgemogos  bmdobsgny®o s Ggogy@o  J33-L dmEygemdols
33503 sy@o 360dgbgermdgdols mobsgo®wmdom.

99306090 Jmegeol spgbol Fob dbodgbgenmgsbos 0bggl@oiogdols ws dobo
52009090 db0dgbgamdbgdol y@ox040l bobgs, Mo wOmomo 3§ 30390l dglobgd
bmgoe by@oml {omdmggooagbl.

6(4)&3060 34.1: ULogodmggerml  dmeosbo  0bggb@ozogdo s  dobo  @ogodgdygeo
d60dgbgermdgdo
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B9603g6s: wAMmom 373003950l aMox30390L Jbaogbo Lobg goshbosm, gobsowasb
300390 [o@dmoagbl 0bggl@oiogdol dodwobodyg 360dgbgermdols a®sxgoz0l, boem
sbo@hgbgdo - dob gogo®gdyenr 360dgbganmdgdls.

3730039630 dgobodbgds  Lgbmby@mdol  3md3mbgbBol  o@Lgomdbs. ol
smdmbogbgdgmsm  (33@o©gdol  bolosmowsb  asdmdwobodg  aodmygbgdyamos  599-b
dolbobangmdols  sef{g@ol  doy@mlb  dog®d  dgdydeggdageo  Lgbmby®o Jolfmdgdols

(Census X12) dgompmermaol g @odeogs@o®o by@bo.

2®595030 342: Lybembydop Jobfm@gdygmo bododmggaeml dmenosbo 0bggbBoEogdo s
dobo @op0@gdyao dbodgbganmdgdo
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Lodo@mggaoml  g3mbmdogol  dogomomndg  0bgglBoiogdol  sJlgagds@dm@ols
dopgamols  dglogolgdmse  Lolygmggeos  godmygbgdyee  odbol  (20)  Jmwpganols
Joogozo®goygmo  goMosb@o,  Loor  3gmopgoo  Po@dmopagboar  0]bgds
EeysM0omdgddo. 39@dme  dmpgmol  3gmogdl  dm@ol  soBoygdo  3ogdoMowsb
BOLOZP0GSOM 9@ @030 353090 bg, >bodbyero ©5dggdols bog3ydggenls
Foddmoagbls  Lods@mggamml  g3mbmdogsdo  0bggb@oEogdol ws dobi  @opo@gdyen
36093690 mdgdl dm@ol bOwol Ggd3gdols 3o3dodo.

Lgbmbydoe  doL{m@gdol o  gogmas®omdgdol  dgdwgy IV 3Moggd0
‘d9353m(Imon  ©ogo-gymg@ols  FglHol  aodmygbgdom  LEsEombo@gemdatby 35,
Dickey..., P.427-431]. 0bgglb@oEogdo (os@dmowagbls  I(1) Godol, @opash ogo s®ols DSP

G030l s 30Mggeo Mogol Lbgomdgdby gowsbgmmom oo LEsEombs®dyeogds [37,
Dolado... P. 249-273].
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gb®ogwo 34.1: 0bgglBoEogool dodwobsdy @mas@omdygmo ©s dolo @oyomgdymo
db0dgbgermdgdols Igdm{dgds gOmgymmgsbo ggligol s@Lgdombdsdyg woz0-gymg@ols GgbEom

Null Hypothesis: LGI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.496593 0.3287
Test critical values: 1% level -4.133838
5% level -3.493692
10% level -3.175693
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LGI has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.683810 0.4337
Test critical values: 1% level -3.555023
5% level -2.915522
10% level -2.595565
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LGI has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.480171 0.8156
Test critical values: 1% level -2.607686
5% level -1.946878
10% level -1.612999
Null Hypothesis: D(LGI) has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.513477 0.0007
Test critical values: 1% level -2.607686
5% level -1.946878
10% level -1.612999

*MacKinnon (1996) one-sided p-values.
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319803060

30Mdmg,
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ol, @mIganls

94690

535040 s dgod 0l 3mgn030gbGgools dobodsayy@o dbodgbgemds. sa@g@bs@ogols

samdols  [obsdg  930@s@glmds

0ngobgosl  Fo@mdmowygbls

9ddo@o@o dmpgano.

9bodgds

053300395001

dgo@m30L  3O0FgO0dL, @owash  dols

9LobGyerme

20 gd0lsls

‘dgodbhgls

GB&)OQO 342: 535030L o oM 30l 3@oBg®oydgdols 360dgbganmdgdo 3o@ggero Gool

063 92m00 9050 533 gadgloge-339®sg bodgogml wemom 3F3Mog9ddo

ARIMA(0,1,1) | ARIMA(0,1,2) | ARIMA (1,1,0) | ARIMA (1,1,1) | ARIMA (1,1,2) | ARIMA (2,1,0) | ARIMA (2,1,1) | ARIMA (2,1,2)
535030 0.637 0.640 0.827 0.659 0.686 0.737 0.666 0.407
Bgoa30 0.707 0.745 0.898 0.765 0.828 0.845 0.809 0.586

ARIMA(2,1,2) 3mpgemo §ot3ms©agbls m3@0ds@y@l, gobso@sb m®oggl ogo030bs

s d35030L  3M0AgO0ydol dobodsgry®o 360dgbganmdbgdo  goshbos. Jmegerdo 2-by

390 @opaol hodmgolsl dmpgaols dohggbgdangdo o®glwgds. 39@dme, dmgaols

439205 30930309600 LHSA0LE0gYMs© 5@sdbodgbganmgsbo bpgds, sdsbmsb, s3s0zolbs

> d3oM30L 3M0FgM0gdo 0wgdl Yodygmeom 3b0dgbgermdgdl.

@9603gbs: gd3o@Mmoyen dmpgando Ybps aogomgs@olifobmm Lsds®mggermbs ©s

@9Lbgol dm@ol 2008 Fenoli sa30LFH®L ™ol goJ@Bm@o. Imwgedo ™ol BoJBmAol

dobomgo@olfobgdase  hodmygao o0dbgds godBoydo Egmswo, @mdgalsn  yggers
39@omedo 0-0l Gmao dbodgbgammds  gdbgds, godws 2009 Faool 1 33o0@Fseobs,

bos dobo dbodgbganmds 1 —ols Geenoo.

gb®omo 34.3: 933009l ggoe@sGms dgnmeon Fgxsbgdygmo ARIMA (2,1,2) dmwgano

Dependent Variable: DLGI
Method: Least Squares
Date: 05/06/18 Time: 14:26
Sample (adjusted): 2003Q4 2017Q4
Included observations: 57 after adjustments
Convergence achieved after 56 iterations
MA Backcast: 2003Q2 2003Q3

Variable

Coefficient

Std. Error

t-Statistic

Prob.
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C 0.016894 0.033219 0.508552 0.6132

AR(1) 0.024608 0.032092 0.766782 0.4467
AR(2) -0.984597 0.031264 -31.49314 0.0000
MA(1) -0.206886 0.059091 -3.501130 0.0010
MA(2) 0.936729 0.051353 18.24104 0.0000
R-squared 0.469116 Mean dependent var 0.018191
Adjusted R-squared 0.428278 S.D. dependent var 0.376170
S.E. of regression 0.284431 Akaike info criterion 0.406978
Sum squared resid 4.206848 Schwarz criterion 0.586193
Log likelihood -6.598877 Hannan-Quinn criter. 0.476627
F-statistic 11.48744 Durbin-Watson stat 2.801468
Prob(F-statistic) 0.000001
Inverted AR Roots .01+.99i .01-.99i
Inverted MA Roots .10-.96i .10+.96i

ARIMA(2,1,2) dmwgemols gd3odogeo  @goemobooom  ©aobogds, @md  msgolyggewo
Fagmo  LEs@ob@ogydow  860dgbgermgsbl o  Fo®dmopagbl.  dolo  dmwgmowsb
3odm@oibgomn s @dol FoJBm@ol gomgsaolfobgdom gwgdymmdm:

gb®omo 344: 933009L ggo@sGms Igmmpon Ygxolgdygemo ARIMA(2,1,2) dnwpgmols

9093900, Lopsi Jmpgamo @ dgozegl mogolbyggom (930l ©s aomgogolifobgdyeros 2008
Feool og30L@mL mdol goJ@meo

Dependent Variable: DLGI

Method: Least Squares

Date: 05/06/18 Time: 14:33

Sample (adjusted): 2003Q4 2017Q4
Included observations: 57 after adjustments
Convergence achieved after 24 iterations
MA Backcast: 2003Q2 2003Q3

Variable Coefficient Std. Error t-Statistic Prob.

WAR -0.487297 0.076114 -6.402177 0.0000

AR(1) 0.255972 0.106428 2.405127 0.0198

AR(2) -0.674570 0.111511 -6.049383 0.0000

MA(1) -1.014813 0.036838 -27.54804 0.0000

MA(2) 0.941196 0.027158 34.65670 0.0000
R-squared 0.556537 Mean dependent var 0.018191
Adjusted R-squared 0.522425 S.D. dependent var 0.376170
S.E. of regression 0.259959 Akaike info criterion 0.227047
Sum squared resid 3.514098 Schwarz criterion 0.406262
Log likelihood -1.470851 Hannan-Quinn criter. 0.296696
Durbin-Watson stat 1.919194

dif f (logl,) = 0.26diff (logl,_,) — 0.67dif f (logl;_,) + & — 1.01e,_; + 0.94¢,_, — 0.49war + u,
(52)
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(52)  Jopgmols  bodbgbmdomo  [gg@gdol  gobofoemgds  9d399gdodgds
boo@dogo@L.

2®5g030 34.3: (52) Inpgeol bodbgbmdomo {93dgdols aobofomgdols JobFma@sds

14
Series: Residuals
12 Sample 2003Q4 2017Q4
Observations 57
104 Mean 0.045772
Median 0.014269
8 - Maximum 0.801140
Minimum -0.535621
6 - Std. Dev. 0.246210
Skewness 0.300187
4 Kurtosis 3.447582
) Jarque-Bera  1.331850
Probability 0.513798
0 —
-0.6 04 0.2 0.0 0.2 0.4 0.6 0.8

M9a09b0sd0 bomhgbmbdom V939690 53BM MO g0 53000 M gdmdols
YgLodm(dgogo  o@ 25dmEygds WsMd0b-gm@ELmbols hggnmgd@ogo BglEo, @oash
00©393> o3 BgbHol ©sdggogdo: Imgado >@ os®ol ho@myao msgoliygygomo {9360
s> dbggg 0go  dgozegh  dggamd@ogo  geopol  @opo@gdyee  360dgbgermdsls,
OMamO3  BoJdmddog  3gerol  [I,  obobosdgogro, 10-13].  bo@bgbmdboo  §g3édo
330M3MAg@siool  s@lgomdol  Igbedm{dgdao  glodangdgemos  godmgoygbem
dOM0d-gmea@ols  @moa@sbgol  doddsgmms  (LM)  @gbdo.  o@bodbyao  FglEol
byanmgeb  303mmgbol FoMmdmoagbli  sg@mgm@gemsizool  s@omligdmds  bo®hgbmdom
V93®3o, bogem  seo@g@bs@oygmo  Jodmmgbs  og3@H™mmagmsiool  s@lgdmdss  [33,
Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. 3®®03-3meg@ol Gglgol dobgogom
doowgds  byamgobo  dodmmgbs, @53 guolbdmdl  bo@hgbmdoon  {g3@mgddo
330 M3MAga o300l 5@ s@OLgdmdsl.

bo@hgbgdols  3gBg@mlzgosb@dyamdoby  dgdm{dgdolsls  gergoxg®ol  GgbEol
byanmgsbo  dodmmgbs  doowgds  95%-00bo  sandosmmdom, @3 yyolbdmdls
30dmbggsbGg®mools sOLgdmdsl. dglodsdolow, bo®@bgbmdomo (g309d0l godosios
>Mol
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dyedogo [41, Glejser..., P. 316-323].

Gepm@E  ghyrogm, (52) doegaol  gggms  309goE0gbHo  LHaGobHo 9O
d60dgbgamgobl  [o®@dmowagbl, ®oEasb yggams  3mgxnoiogb@obogol  doowgds HI
303mmgbs LEosRobGogg®o 360d36gamgbgdol dgbobgd [2, obsbosdgogno, ag. 109-129].
©9gadobszools S 3009]B 00 gd9eo0 093 gMdobsiool 3098030963 gd0b
d60dgbgamdgdo BHmeros 057 o 052, Go3 dmwgmTo @ g@dobodgdygmo §g3@9dom
Jggamd®ogo  3gmseols  sOEmY  sdoa  sdblbgermdom  ¥bodby doygmomgdl.
S3obmob, F> Fy, @53 dmwgamol godoslbosbmdabyg doygmomgdls [2, sbsbosdgoemo, a3.
109-129].

(52) dmpgeols dobgogom, 0bggbBoEogdols Jodwobotry IJmEyemds ©sgdom
©53m3oEgdymgdsdos  0bggbBoEogdols  Fobs  3g@omeol  360dgbganmdstby.  Fobs
39@0mols 0639bG030g00L bOws SLE0IYE0Mmgdl dmdsgog 3gMomeols 06390309,
boee 9os@ymgomn ©sdmogdygmgdsdos -2 3g@Homols 0bgglBo309dmsb. s@bodbyeo
©5dm 30 gd g gdoll Jobgbl FodImoagbl, @mama (i dmegmmol (3geogdl dm@ols
3OO g s309M0  gogdodo, sbggg 94mbmdoggdo Lydogddgdol Jaggs mego dgogegmb

063963030900l gobbm@zogagdoliasb ododpyg, Lobod 9339 aoVguero 0b3ggldoiogdo
Loygao o6 dgldygamgds. mdol GoBm@l aoshbos godymagomo 3bodgbgammds, @3

60dbogl, @Omd ™o  PoOYMPom  sdmGowgdymgdsdos  dmganosbo  0bggbEozogdols

doEgemdslmsb. s@bodbyamo dgogao Fo@dmowygbl @maogn® dgogal, gobsowsb
Amol  dmgeggeosh  (mdol) 3g@omeTdo  Lobgard(ogm@do  Igo®gds  dJmaosbo

06396030900l dmEyemds.

Lodo@mnggaoml  g3mbmdogols  dogomonbdyg  @gomobgdyge  0bggl@Googdols
530M@gadgboygenr  dmpgendo  @ogoll  bOEs 53300l Jmwgaol  LEsEobEogy®
35020L05bmdsL. o8 goJBol dobgbo dgodangds ggdgdmo Gmam@aE  Lsjo@mggerml
9406mdogols  b3gi303035Td0, Sbggg gd3o@oyee  dmegerdo  @oggdoll  bOOlL AL
(3350l Jm@ols 3mOges30g®o ©sdm o gdygmgdgdbols Goibgol bOwsTo.

0639bB03E0gd0l  ogBm@gadglboymo  dmpgmols  godmygbgds  Lodo®mggamls
93Mbmdogols  dspomombg  Gg3mdgbegdgaos.  dobo  gddo@oygamo  Bm®@dowsb
3o3mdobodyg, ogo [o®Imowygbl dg@oe dodFog Jmegel, o3 dol g3o@s@glmdow
‘dgodangds  hsomgogml, goboowsb dmegeo 5@  s@0lL  gos@go®myero  I@sgomo
930bmdogydo sdggdom.
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3.5. 0bggliBo30960l FaEs©o bogogdols dmpgeols gd3do@oyeno
®350b5300 LoJo@mggermls ogomon by

06396 030gd0l Fymso bsgowgdol Jmpgaol dglogsbgdesw LsJo@mggermls
dogomomnbyg  aobgobogome  (30) dmwgaol  dmogozo®gdgmo  goMosbRo,  Lowss
sdblbgen  (33amogdo©  3md3sbogdols M Pbgol  JmEygermds  0dbgds  gobbogngemo.
0533003905m>  @omEgbmds  dgopagbs 48-L (12 ferols 3go@@os@o@  dmbso3gdgdl).

0639bG03E0gd0l  Fumswo  bogowgdol  dmwgero  soagds 9 Panol  3go@@Fsey@o
dmbs39dgool  Lbogyydgganbg  (2006-2014).  @spol  Loa®dge  3md3sbool  d&ybgsdo

aobgoboansgm  J=1. gobsowsb  Logo@mggeml  dodomso  godo@osmols  dglobgd o6
sOlgdmdl  gddo@oyemo  0bxgm@dsizos,  dol  Ibodgbgamdgdbdo  gogomgseolfobmm
>Jbgeg@s@m@ols  Jmpgaol  @go@obszoom  dowgdbymo  @gog o godo@swols
33503 oyg@o  Jmbszgdgdo [16, dodgensdg, 3. 104-107]. Lodmenmme, dgboggsligdgen
dopgenls 9J69ds dgdwgao Loby:
I =a+Yj_objBe_j+ cke_q +u, (53)
Iy =a+bB +by,Bi_1 + cki_1+u,
mmseml, xgb3oblmbols  ©s  bmbgoms-@ogg@ml  dogd  dgdmmsogsbgdygeno
30M39YO0m, Omomo I7 3003900 9bos Fgdm{degl s @oEaobogl, 0y @mdgmo
®03950L 5@0sb TSP ;g DSP. 39@dmw, TSP Godo aoeolbdmdl, @md 3§ 3603900 >G056
>O5LAO3E0MbsM Y@ gdo 335 gdoo BMgbeols godm, bmeom DSP Godol dgdmbgggsdo
50056 5@s5LRSE0MbsM Y gdo (330 gdopo wolidg@lool gsdm [37, Dolado... P. 249-273].
>0bodbygao BglEol godmygbgdom mmbogg 37300370 doowgds byamgebo dm3mmgbs
9JOM G Mgobo 39Lgol 5O gdmdaby [35, Dickey..., P.427-431], o3 dom
SO5LASE0Mbs@ Mmool gyaolbdmdl. 37 3M0g950L  gobsbEoEombs@yym gdemsw
Lbgomdgoby gowsligmom ©a0bgds Gmd do@osbo 0bgglBoiogdo [o@dmswygbls 1(1)
30m3gbb. 1(2) Foddmowygbl dM9bgol d0dwobs®g s @spo®gdygao 360dgbgemdgdls,
boaem  godoGomols  @spodgoygmo  dbodgbgarmds  t-1  3g@omeTdo GO gbgo-
LEoGombo@yaos. dngmol sagdolsl  dgogamomogo 3gesol Gmendo ofbgds Al
boarem  sdblbgar  3gEro@gdo  dgmég  @ogol Lbgomdgdo  AyBp, AyBiy o
OO gbodgdymo ki, Go3 Jgdogyboodse hoofgmgds:

Alt =a + blAth + bZAZBt—l + deet’t_1+ut (54)
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(54) 3mpgaols Ggoeobsz000m dogowgdm:

(315&)0@0 35.1: 9330090 3go@s@ms dgmmeon dggsbgdymo 0bggbBoiEogdols goyesw©o

bogowgdol (j=1) dmwgero

Dependent Variable: |_D
Method: Least Squares
Date: 08/14/17 Time: 20:51

Sample (adjusted): 2006Q4 2014Q4
Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
B_D2 0.240569 0.043700 5.505071 0.0000
B D2 1 0.128741 0.045939 2.802393 0.0089
DET K 1 -0.101964 0.089491 -1.139374 0.2639
C 29.22731 61.16683 0.477829 0.6364
R-squared 0.555701 Mean dependent var 27.98288
Adjusted R-squared 0.509739 S.D. dependent var 500.3161
S.E. of regression 350.3145 Akaike info criterion 14.66875
Sum squared resid 3558887. Schwarz criterion 14.85015
Log likelihood -238.0344 Hannan-Quinn criter. 14.72979
F-statistic 12.09046 Durbin-Watson stat 2.504690

Prob(F-statistic) 0.000026

0y JMEgeoEsh  asdmgdoibogm

LEoBobE0gOS©

>M5db0dgbgermgeb  (33e0ogdls

(mogolggsm F930L ©o ©gB®gbpodmgdya  3o30@ogols @opo®gdyen 360dgbgenmdsls),

dogomgom:

gb®ogo 352: 933009l 3go@SGHMS

dgmmpon  Jgxsligdyero

0b639L(H030go0l  Fgmawo

bogo@gool (j=1) dmpgeo, G®I@oEsbsiz bEASAOLE03YMS©  5@5360dgbgermgsbo  (33ems©9d0

dodm@oibyeos

Dependent Variable: |_D
Method: Least Squares

Date: 08/14/17 Time: 20:50
Sample (adjusted): 2006Q4 2014Q4
Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
B_D2 0.251868 0.042218 5.965904 0.0000
B D2 1 0.109348 0.042219 2.590004 0.0145
R-squared 0.533460 Mean dependent var 27.98288
Adjusted R-squared 0.518410 S.D. dependent var 500.3161
S.E. of regression 347.2027 Akaike info criterion 14.59639
Sum squared resid 3737040. Schwarz criterion 14.68708
Log likelihood -238.8404 Hannan-Quinn criter. 14.62690
Durbin-Watson stat 2.505713

Al = 0.252AB; + 0.109AB,_; +u,

(35)
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OmamO3  gbgosgm, ©gBg@dobszool s JmEgJHodgdamo R gmdobsizools
3098030963900 Fgoagbl 053 ws 0.52, Goi dogmomgdl 0dsby, @™ dgegamddogo
3gool 9390 SLablbgmse dmwgendo bbgs @oJ@mmgdoi gbps ogml hodmyeo.
doegeTdo hodmygmo 3gmosgdols 3mgn0i30gbRgdol dgbobgd doowmgds Hp 303mmgboe,
@53 dom bEAsGoLBgg®e 360d3bgenmgbgdsby dogmomgdl [2, sbosbosdgogno, ag. 109-
129]. dmpgeol bs®hgbmdomo  (g3dgdols gobofoamgds 9d393gdodgds  bo@dseny@l.
©5Md0b-9mBLmbols Agb@ob aomgomolifobgdom, bomhgbmdom V9309690
530M 3O @300l s@OLgombdols dglobgd §g@oxg®lL go@ygom, gobsowsb Jmwgmo o6
‘dgoogl  mogobygog  F930L, @53 HgbEol  2odmygbgdols  gOm-gOom  ©sTggdsls
Fo®dmoagbls [1, obobosdgogro, 10-13]. mydzs, dOmod-goeadol GgbEol dobgogom,
bodhgbmbon  (g3@gddo  o@  s@OLgImOL 53R mgm@gesizool  3Gmdagds 1%
d60dgbgenrmgbgdols mboom [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. sLggg.
3500l Aab@ob dobgwgom bo@hgbmdom Fag096do NG ‘d9060dbgods
39090mb3gesbGyamds  1%-0sbo  360dgbgermgbgdols mbom. o@bodbyao  dgwgagools
3omgoeolifobgdom Jgogamddog (geol  blbosh @od@megmo (3geo©gdo, sdslmsb
dopgendo  dgbodenms hso@mml LEs@obEoggdse Lbgs 860dgbgermgsbo s J@mdgdo
(OmIegdloi  mgm@ogeo  dmgmmo oG  omgs@olobgdl), @oms  ©g@g®dobsizools
309803096@0 1-l dogobermgegl. sdsbmsb, F=17.15, F,= 539 F>F., @53 dmwpgemols
350300b05bmdsbg  Joymomgdls  [2, obosbosdgoemo, ag. 109-129]. j=0 Igdmnbgggsdo
dopgedo dooemgds sbognmyoydo dgogagdo, mydas j=1 dgdmbgggsdo  goJBmegao
(3o gdols  sIbLbgamdomo  gbodo YIxmdgbegds (0bAEgds ©9BHgMHIobsiools s
3009JH0Ogdg@o  ©gBHIAdobsgool  mggoGoghhHgdel  3boTgbgmmds).  sdsbmab,

SOomY >9dxmdgbgdl dgegagol, s®sdge 3o®odom, sgo@gligdl.

Lodo@mngganml  g3mbmdogols dspsmonbyg 0bggb@ozogdol guemswo  bogomgdols

dogeol  gddo@oygemo  @go@obsi3oom  aobogds, MM Jmegeo  LESAOLE YOS
godaoboo.

dogrosbo  0b3gLB0E0go0l  JoEygemdslmsb b  sdmowgdyegdsdos
3Md3sbogdols  d@ybgol  dodpobsdg s  @ogo®gdygmo  dbodgbgeomds.  dodwobody
3900m©ols dG9bgol dmEymmds dg@oe bOwols 0bggb@oogdol omEgbmdsl, gow®y
dobo @oq0Mgdgemo 3b0dgbganmds, Moz @Mmp049M0 dgogaos. dodpobs®g 3gMomedo
3M3d35b00l  dAOYbgols  dmEyermdol  bO@olLsL  doomgds  Aowsfy3zgBoergds  dogs
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ggeoo  bobb®gdoon 0bgglBoEogools gobbm@diogagdobs. s@bsbodbogos, Gmd {obs
3900mdo  3md3sbools  d@ybgol  Im@Egermdols  3ogdodo  dodwobsdyg  3g@omeols
06396 030gd0l  dmEYmbdsbmsb  godm{ggyamos  0bgglBoEogdol  aobbm@ogegdols
OOMdo ©oymgbgdol 3MmEglmsb.  gobsowsb 0bgglGoEngdols asbbm@ogangds bogds
39M0MEOYES© s 5SS JONWOM Yo, dglsdsdolo, 0go gowspol dgdwgy ©O®oOm
BoJBdo. Lfmogo s@bodbyga 30miEgbl sbobogl dmgedo goJ@m@dgeo gensols
53009090 3b0dgbgenmde.

0639b@G0E0gdol  mgm@oygmo  dmegaobasb  aoblbgoggdom,  LoJo@mggermls

9306mdogols  dosps@momnbyg oygdymo dmpgero 5@  dgoegl mogolygsm  [g3al s
Qo JBMOYE 3geos© doMoms® 3o3o@swol dmEmmdsl.

06396 03E0gd0L  gd3oMoygmo dmegmols 9@ gMmdobsizools s JmMAgJHoMgdaero
09 9adobszool 3mgn03096@ b0 doygmomgdl, @M dmEgel szemos LESGHOLE IO S©

db0dgbganmgsbo  Lbgs goJBm@dymo  3gemso, ob  3geopgdo.  Lalydggaos o3
dodoGmymgdom  33@gq0l Joa®Mdgergos o 3slygbol aogds gombgobyg: o@bodbyemo

(338000900 Fo®Imoagbgb 3md3sbools dows gyao Loabldgdl myy 3md3sbool yo®gm
dmdogdge ©oxg0bsbligdol Fyo®mgols?

3.6. 0639bB030g00L bgmmsLogydo Impgmol gd3o@oygmo
®g5m0bo305 LdJs@mggmml dsgsmonby

0639bB0E0gd0l  bgmgansbogy®o  dmpgeols  gd3odoge  GgoeobsiEosl
dmgobpgbo  (48)  dmwgmby  oydbmdom. @. 3m339d  owbodbymo  Imwgaols
Ago@obsoolmgol 3mgxno30gbdgdo dgogsbs ,o@dmbols m3g@s@m@ols godmygbgdoom.
o>bobodbsgos, MM3  GoJBmdgmo (3gemogdols @oggdols Log@dol (M) golsbmds@ o@
5O LYMdL Fobosl{od goblobmg®dygamo @s0dg [glbo, dglodsdolow ogo o®hggs 33eggol
139308030056  godmdEobodyg.  0bggb@oiogdol o3 dmwgmol  spgdol 3OM3gLdo
3obgobognsgm dgdmbgggol, meglsi M=2, Goasb @oayg®mo (g3@gdol Gomegbmdols
DOPSLmSb  gOme  goob@Egds  IY@Gogm@obos@mdol s 3mgR030gbEgdol
‘dgoligbols 3G ™Mb gds.
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A, gm339baob  aoblbgoggdom,  3mgR03096@gdol  dgboggolgdgs 0@
359mM304gbgdm  oedmbol  M3g@sGHMAL, oMsedgo  YId3zo®mglbl  ggoEG@sEms  dgmmel,
G50a5b dmEgedo 5@ >0l oo AomEgbmdols wsam@o §g3@gdo.

d609gbgenmgobos  godBo, 3mgn03E0gbdgdsw  gobboggemmo o0gbgds bj(?)t—j o

Cj(g)t_j aoblbgoggdom bi-b s ¢j-Lo. >bodbymo ao®Esddbs guydbgds  ©oTggdsl,

Amd EOHMol yzges Bod@do (g)t—}' d9dog Lowowgl (o®dmowa gbls.

_ P _ P
Iy =ay+ Z;iol b; (;)t—jJ’t—j - ;'n=o1 cj(E)t—jyt—j—l + 8keq +u; (48)
‘dglogslgogenr dmeganl 9db9ds dgdwgao Loby:

P P P P
Iy =ay+ bo(z)tyt + (bl(Z)t—l - Cl(E)t)Yt—l - Cz(E)t—ﬂ’t—z + 8ke_gtu,
(56)

G303 bgdnm  s@obodbs 0bgglGozogdo (Ip) Fo®dmowpagbl I(1)-U, bmeom
3530 S0 (t-1) 3960mdo A 9b-LRsE0mbsgy®o IV g@ogos 5%-0560
360dgbgemmgbgdols ©mboo [37, Dolado.. P. 249-273].  dmgosbo Fows 3Om©yHo
Ogoy® JmE e mdsdo Fomdmswagbls I(1) 3mmEgll.
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3b®ogno 3.6.1: Lybmbydoe Jol{mdgdgamo aodmdggdol wOmomo 3FgMogol dgdm{dgds
9JOM g mgsbo Bgligol s@OLgdbmdsby

Null Hypothesis: Y_SA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.172190 0.4934
Test critical values: 1% level -4 165756

5% level -3.508508

10% level -3.184230

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: Y_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.866510 0.7902
Test critical values: 1% level -3.577723

5% level -2.925169

10% level -2.600658

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: Y_SA has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3.827163 0.9999
Test critical values: 1% level -2.615093

5% level -1.947975

10% level -1.612408

5dobmab, 0o dgoiogh Lgbmby® FgeEodeolgo@oyg® 3md3mbgbE L.

(56) Jmpgaol  gRusbgoolsl  LEsEombogny®d 37300390y  aowoligenolisls
dggamd®og  3geseol @mado o0dbgds 0bgglBoiEogdol do®ggao @oaol Lbgomds,
sdblbgan o dBm@gdoe  godmdggdol s dobo  @opodgdbymo  d60dgbganmdbgdols
30Mggemo  Mogol  Lbgomdgdo ©o  @ogodgdygemo  godoGomol  ©g@E®gbpodgdygemo
d609gbgenmds. 390dme, J00Mgds:

P P P P
Al = ay + bo(;)tA}’t + (bl(;)t—1 - C1(E)t)AYt—1 —C (E)t—lAYt—z + 6kgerr—1tue

(57)
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3o30¢omol 360dgbgenmdgddo  aomgomolifobgdyamo  odbgds  oJlgeng@s@mmols
doEgebg oydebmdom dJowgdyeo god30@omol Ggsey@o dbodgbgamdbgdo.

gbGomo  3.62: 933009l ggo@edms  Igmmpom  gusligdgmo  0bgglGoEogools
bgmgesbogyg®o (M=2) dmwgero

Dependent Variable: DI

Method: Least Squares

Date: 06/18/15 Time: 18:44

Sample (adjusted): 200304 2014Q4
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DY 1.147219 0.254294 4511395 0.0001

DY_1 -0.250231 0.256004 -0.977451 0.3342

DY_2 0.714125 0.260568 2.740651 0.0091

K_SA_1TR -0.043750 0.051965 -0.841919 0.4048

C -53.31793 26.82434  -1.987670 0.0537

R-squared 0.436377 Mean dependentvar 13.57115

Adjusted R-squared 0.380015 $S.D. dependentvar 146.8725

S.E. of regression 115.6461 Akaike info criterion 12.44339

Sum squared resid 534960.8 Schwarz criterion 12.64413

Log likelihood -274.9762 Hannan-Quinn criter. 12.51822

F-statistic 7.742369 Durbin-Watson stat 2504492
Prob(F-statistic) 0.000102

bgmgemsbogydo dmegaols 3@5JBHogmeeo 9503000 dogowgm
9B gmdobozool o  3m@gdBodgdymo  ©gEgMdobsizool  wsdseno  3b0dgbganmdbgdols

3098030963900l Jmegano, @53 Job  godaobosbmdsl  gkgdggd oygbgdl. Imegando
LEo@BobGogg®e 5M5360d3bgemgbgdls Fomdmawagbgb godmdggdols mogodgdyamo t-1
3900mols s go3o@omol  ©gRMgbo®gdyemo 3b0dgbgermdols  3mggnoiogb@gdo  [2,
sbobosdgoano, gg. 109-129].

@. 3m339L  dggagdols Jbyoglsw, 3d3-l 3ganswgdols 3mgn0i30gb@gdo  Jdbosh
bg@bols dog350 B9bwgbzosl (bMws-jengdols).

©5Md0b-9mALmbols  Fgbdol  dobgegomn dmpgendo  bs@hgbmdom {93940
580M 3O ga@s3ool s@lgdmdols Igbobgd gg@oxgdl go@ygom, Gowasbh dmwgaols DW
LEos@obGogol  d60dgbgermds 25 5%-oobo  360dgbganmgbgdols  mbomn  god©gds
25b9beg@ganmdols s®gdo 2.334<25<2.617 (dI=1383 du=1.666) [1, sbsbosTgogno, 10-13],
boaem  dOM0d-amexdoll  Ggbol  dobgogom,  og3BmImegmsizool  godymayol
d609gbganmds 0dymxgds brgeo®bg, Moi3 Podygmgom dgogyl Fo®dmowagbl.

@b®ogo 3.6.3: 309803096090l gmGgamsizool do@®ois
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DI DY DY_1 DY 2 K_SA_1TR

DI 1.000000 0.551050 -0.209129 0.340129 0.073814

DY 0.551050 1.000000 -0.083100 0.035198 0.195456
DY_1 -0.209129 -0.083100 1.000000 -0.076791 0.163126
DY 2 0.340129 0.035198 -0.076791 1.000000 0.275835
K_SA_1TR 0.073814 0.195456 0.163126 0.275835 1.000000

I9a@Bogmeobos®mbds  dmpgendo  o@  [o@dmoygbl  3GMdegdsl,  gobsowsb
doygmmon dsflodsay®o 360dgbgermds o@ osmgds@gos 0,6-L, s@omyy 0,8-1.

2®55030 3.6.1: bo@hgbmdomo [g30gdol gobsfogmgdols dobGmymsds

8
Series: Residuals
74 — Sample 2003Q4 2014Q4
Observations 45
6 - S
Mean -1.83e-14
5 — Median -6.145209
Maximum 239.4671
4 — Minimum -295.3584
Std. Dev. 110.2642
3 — — — Skewness -0.273149
Kurtosis 3.463221
2 | |
Jarque-Bera  0.961903
14 ﬂ Probability 0.618195
O I

-300 -250 -200 -150 -100 -50 0 50 100 150 200 250

dogendo 5@  dgobodbgds  bo@hgbmdom  [93096d0  3gBgOmbggeslBg®mdbols
3Omdangdo. 1%-0560 d60dgbgenmgbgdols ombom doomgds 303mmygbs
3m3mlggesbdyamdols dgbobgd. godes sdols dmegedo  bs@bgbmdomo  §g3d9d03
bo@dognyy@o  oMosob  aobsfogmgduebo.  dmwgedo 5@ bpgds  dgegygdols
359dxmdgligds Qo JBmO o  3geegools @oygdol hods@gdom. Imgaol wsdsgno
3M09]Bodgogmo  gRg@dobsizool  3mgno3Eogb@oesb,  s3blbgemo  goJBm@gdols
3M9803096@ 900l 5M5db0dgbgermgbgdosb > bodhgbmdomo Va3®g9ddo
530M 3O g@si300ls  dgog®s  Podymegol Jgydergdamdbosb  2sdmdwobo®g  ogo o6
Foddmoagbli LoJodmggerml g3mbmdogol wobsbosmgdol m3@odsgry@ dmwganls.

Lodo@mggaoml  g3mbmdogol  dogomondg  0bgglBoizogdol  bgmgaslogy®o
dogeol  gddo@oygeo  @go@obsi3oom  aobogds, G dJmegeo  LESEOLE YOS
go@a0bos,  mydas  dmwgmdo  s@Olgdymo  d@sgomo Qo JBmegmo  3geools
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3098030963 go0L  dodo®o doowgds Hy dodmmgbs o®sdbodgbgamgbgools dglobgd [2,
5bobosdgogro, 3. 109-129].

0639b@G0E0gdol  mgm@oygmo  dmegaobasb  aoblbgoggdom,  Lojo@mggermls

9306mdogols  ogomomby sagdym  Jmpgao o6  dgoEegl  mogobygsm  Fgzdlb o
dopgando  Igdm@Bsbogros  ©sdggds (g)t_j Mol ggges  @odddo  dywdogmdols
‘dglobgd, @53 mgm@oyge Jnwpgeols do@gye Dobso@lmob [obssmdwgymdsdo dmwols.
dobmsb 0b39bB030gd0L  gddoGoygeo dmwgeols ©g@AgMdobsizools s JmMgJGo®gdyen
9B gadobszools 3098030963 gd0 doggomomygdls, Gmd do@gaols SJED0S
bHaOobGoggtor Bbodghymmgabo bbgs godimmymo Gamorn ob Ggesrgdo.

3.7. obggLBozogdol Gmdobols dmegamol gddoMogmo Ggogobsz0s
LoJo®mggenml dogomonby

B™d0bol  0b39LB 030900l Jmegaol  Lodo®mggeml  dospsmomby  gd3o@oygeno
G gomobozoolmgol  ggoxoligdn  (32)  FAmemdsl.  0bgglGoEogool o3  dmwgendo
B5JHMOY (33050 9do© ho@mYmos @goy@o godo@omol s @o d60dgbgamdgdo.
>lobodbogos, LoJo@mggerm@o o@ 5@Lgdmdl 0bgm@dszos godoGomol dmEygmmdols
dglobgd. o3 3OMoegdol  osbok@gans  gogomgoeolifobgdbm  osJlgang@sGmmols
dopgemols  GgomobsiEoomn  Jowgdgen  3o30@omols  3b0dgbgemdgol.  LsJo®mggermdo
obggg NO) dm03mgg9ds 509y 068mMAI>300 Amdobols 3098030963 gd0l
360dgbgemmdgdols  Yglobgd. s@bodbymo  3Mmdmgdol  do@slsd®gemow B™dobols
3M9B0G0gbGIS0  pomgomolobgdygmo  ofbgdosh  Ggmemgdol  3mgBoGgbHIdOL
‘d9gobgogeo 3bodgbgammdgdol Igdoeagbemdbsdo. 39@dme, bod@sgmmdo bi(q — 1),—;
dogeol  spgd0lol  s@Lgdmdl  dbodgbgermgsbo  Log®mby (geogdl  dm@ol

d9e0B030@0b05OMb0L,  @oEasb  sdblbgero  gmowgbo  Jodo@Gomols  @ogo®gdyemo
d60dgbgamdgdos.

G™dobols 0bgglBoiogool (32) dJmpgamols s@Lgdye bogerls Fo@Imowygbls M-ols
‘dg@bggol  3M0BHg@ogdol 5@ oMOLgdmds. JmEgeol @gogoboioobsls  godmgoygbgdm
m=1-L, @ol Jgdpgao3 dmgobegbm  0dsgg  dmgmol  @go@obsiosl M=2-ols
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‘dgdmbgggodo o  gbobogm  2o099dxmdglgdl  my  oMs  godo@ogol  @ogo®gdyeo
d60dgbgamdgdol hodmgs dJmganols L3giEogogsb.

Iy =a+ Z;'r:ol bj(q — V)¢—jke—j1 + bk 1 +uy (32)

0639b@G0E0gd0l  Jmpgaol  spgdolsl  gbs  aodmgoggmomm o d@mGgmo
(3gogdoll  wdmomo 37 3Moggd0.  oJlgeg@s@m@ol  dmwgeols  godmygbgdom

d93085Lgm 33900l be@ds, @obo sbdo®gdomsz oEabos  Jodo@ogols Ggoey®o
db0dgbgamdgdo. domgdbymo 3o3o@omol @@mom 3F3M0396do  dgobodbgds BOgbools
> bgbmby@mdol Bgbgbzoo.

2055030 3.7.1: LoJoOmggeml doMomowo godo@omols @@momo 3§ 3G 0g0

K

11,000

10,000

9,000

8,000

7,000

5,000

5,000

e e e T

go30@omols  EOmon  960d36gmmdgdoEsh  3sdm3Gocbmo  Lybmbadmdols
40330696G0.  F98ogs  9He3by  dowgdmmo  @momo  AFydoggdol  BgdmTgdom
©p0bwgds, G®I  godo@emol d0dpobsty s 1 3gGomeols 9603g6gmmdgdo  sM0sE
B®960-bEHoGombogn@gd 5%-0s60 360Tg6gmmgbgdols ©®Bbom, bmmem t-2 3gGomwols
3930@omols 360369 mds Toddmowaghls I(1)-1s [37, Dolado... P. 249-273].
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3boogo: 3.7.1: Lgbmbydow InLFm@gdygmo go3o@omols s dobo @syoMgdaygeo
db0dgbgermdgdols Igdm§dgds gOmgymmgsbo Rqligol s@Lgomdsby

Null Hypothesis: K_SA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.651761 0.0372
Test critical values: 1% level -4.192337

5% level -3.520787

10% level -3.191277

*MacKinnon (1996) one-sided p-values.

Jull Hypothesis: K_SA_1 has a unit root
=xogenous: Constant, Linear Trend
.ag Length: 5 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

\ugmented Dickey-Fuller test statistic -3.643538 0.0382
“est critical values: 1% level -4.198503

5% level -3.523623

10% level -3.192902

MacKinnon (1996) one-sided p-values.

Null Hypothesis: K_SA_2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.197458 0.4794
Test critical values: 1% level -4.175640

5% level -3.513075

10% level -3.186854

*MacKinnon (1996) one-sided p-values.

©OAOMo00 3md3mbgbGol o mogobygomo (9300l aodm@oibgolsl  jodoGomols
d6093bgenmdgdo  bpgdosh LEsEombsmy®gdo, mydzs Gmam®ig bgdme  o5g0bodby
063963030900 ©s  go3oGomol -2 3g@omeol d60dgbgermdgdo  Fomdmowagbgb  I(1)
300ggeo  bbgomdgdom  0b@gadomgos  dF300390L.  (32)  @gadglbool  spgdoblisl
dggamd@ogo 3gmoo 0dbgds 0bgglBoogdol do@ggemo @ogol bbgosmds Aly, bmeom
RoJBmd@0g0  (33E0o©gdo  0d6go05b  gBOgbodgoymo  jo3o@omol @ s 0Mgdyero
db0dgbgenmdgdo s  3o@ggero @00l Lbgomds  godo@ogrols  360dgbgamdols  t-2
39G0m©do.

06396 030gd0L Hmdobol Jmegenl M=1 dgdmbgggolbmgols gbgds dgdpgao Loby:
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Al = a+ (b1(q — D¢ + bi)kge,e-1 + b2(q — D) e—1Bke—p + uq (58)
dobo dggnoligdom gwgdyammbn:

Al, = 13.937 4 0.029kgo¢ 1 — 0.002Ak,_, + 1, (59)

gb®ogo 3.72: 4d3Eo6gl 3gods@ms dgmmpon dggusligdgmo obgglBoogdol Gmdobols
g (M=1) doggeols wgygdo

Dependent Variable: |_SA_D

Method: Least Squares

Date: 06/27M15 Time: 10:38

Sample (adjusted): 200304 2014Q4
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

K_SA_1TR 0.029416 0.066797 0.440376 0.6619

DK_2 0.001534 0.104785 0.014639 0.9884

C 13.93693 2431548 0.561622 05774

R-squared 0.005454 Mean dependentvar 13.57115

Adjusted R-squared -0.041906 S.D. dependentvar 146.8725

S.E. ofregression 149.9183 Akaike info criterion 12.92240

Sum squared resid 943970.9 Schwarz criterion 13.04284

Log likelihood -287.7540 Hannan-Quinn criter. 12.96730

F-statistic 0.115152 Durbin-Watson stat 2724809
Prob(F-statistic) 0.891511

dogdage (59) dmpgel sbslioosmgdl @ogo bsgamgsbgdgdo: 1) w@g@g@mdobsizools
©s  gmAgdHoMgogmo 9B gmdobsizool  3mgBoE0gbdgdo  d3ocgs, Mo dogmomgdls
dmegendo 360dgbganmgobo hoyy@mggao GoJBm®gool s@Olgdmdaby. 2) mogolygommo
Vagoo @ godhodgmo  gamorgdol  30980GoghGaso  bEHAGOLH YO
>M5dbodgbgermgbgdo >5M05b [2, >bsbosdgogno, 59 109-129], >0bodbyenols
aomgomolifobgdom sdblbgemo gens@gdo bogmgdsm sboboggb Jgogamddog (3gersmls,
d9Bo3 olbobo oO ¢bws 0y4gbgb hodmymgdo dmegendo. 3) DW Jggos ©o ‘bgos
3O0doggeo  3609gbgarmdgdo  5%-0sbo  360dgbgermgbgdol  @mbom oMol dlI=143
du=1615; 2.57<2.72 Ggbosdsdobo bo@bgbmdbomn §93dgddo dgodhbggs ogB™M MG gesi0o,
653 dogdyeno dngeols sGomd0g]@BYamdsl sdyomgdls [1, sbsbosdgogno, 10-13].

sbans gbobmm @mym® bgyogmgbsl dmobegbli jodo@smoli dmiEygemdols 3owgg

1 @spaa@o (gg@ol hodmgs sdblbger Rod@dmese dmegando (M=2). gboxgslgdgeo
3obBmagds 0dbgds:

Iy = (b1(q = D¢ + bi)kget,e-1 + b2(q — D) e—18ke—p + b3(q — 1) 28k 3 + u;

(60)
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gb®ogo 3.73: 9300l ggoe@s@ms dgmmeom dgxsligdymo 0bgglBoiogdol Gmdobols

g (M=2) dmnpgaols Jgogagoo

Dependent Variable: |_SA_D

Method: Least Squares

Date: 06/27/15 Time: 10:42
Sample (adjusted): 2004Q1 2014Q4
Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

K_SA_1TR 0.041405 0.071963 0.575364 0.5683

DK_2 0.002396 0.106965 0.022399 0.9822

DK_3 -0.072661 0.103593 -0.701412 0.4871

C 20.96522 27.44419 0.763922 0.4494

R-squared 0.016922 Mean dependentvar 12.99888

Adjusted R-squared -0.056809 S.D. dependentvar 148.5197

S.E. ofregression 152.6801 Akaike info criterion 12.98107

Sum squared resid 9324481 Schwarz criterion 13.14327

Log likelihood -281.5836 Hannan-Quinn criter. 13.04123

F-statistic 0.229512 Durbin-Watson stat 2676092

Prob(F-statistic) 0.875293

3o30@ool  dJmaygmmbols  sds@goom 1 aoogoll ho®mgsd  dmegendo
d609gbganmgbo® o0  aooydxmdgls  damds@gmds.  dobodsgny@o  db0dgbgermdom

3o0boMs 9B gMobsiools 3mgnoE0gbdo, bmem jm@g]@odgdymo w©gBg®dobszool
3098030963 gd0 3o 3oMoJom-dgdo@es, Jnegmdo Jgmogsi Ghgds S3BMMMgmsz30s
bo@hgbmdomn g3096do, gobsowsb 2.67>(4-dl)=2.62 5%-0560 3609gbgermgbgdol @mbom
[1, sbsbosdgogno, 10-13].

slobodbogos godBo, gododomol dgmdg ©o dglody wogy®d [93@gdo s@o®
50056 BMgbe-LEsEombsay@gdo, olobo [o@mdmowagbgb I(1) 3OmEgll. Lfmege gU

B5Jp™m®0o  blbol  sdogn  jm@gmszosl  (gomdgamsEool  3mgno3ogbdo
(3o gdl  dm@ols dobodydo os@ols 0.18) &dblbgan  (3genegdl  dm@ol, gobsowsb

>dblibgen
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| SAD | K SA 1TR DK_2 DK_3
| SA D 1.000000 | 0.069482 | 0.025656 | -0.086833
K SA 1TR | 0.069482 1.000000 | 0.345650 | 0.272416
DK_2 0.025656 | 0.345650 1.000000 | 0.108652
DK _3 -0.086833 | 0.272416 | 0.108652 1.000000
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oo ¥ - 20dmdggdes t 3g@omeTo, Kp - do@omswo godo@ogol dmiEyemds t
390o0medo, Ly - ©oboddgdbymms @ompgbmods t 3g@omedo. sdsbmeb a byals s
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939890005 2) 3o30@o@ol s Ol gangdseo 9393900l dglobgd. oy (1) dmwgendo
30800350l obgdbm  @gdbmmmaoy®  BoJBm@l, ®mdgeoi  bgdmddgogdsls  sbogbl
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Y, = T.KFLL“ (62)
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T,Y* = T,K* L1 (63)
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dJoygmmds, L' - ©obsddgoygamms  d9bgd®ogo  @omgbmds, T - Bo@OME000
B9dbmemyogdo 3Gmadgbol 3genso.
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RoMOMdSDY.
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A0l bofgol 3gGome@o  s@lgdgmo 993-l 346gdmogo ©mby gmggm  3gGHomoTo
3obogrol  ggmogydol s 3m@yJHodrgos  goggmwo  3gHhomeol  Hgbmmmyoydo
Ggmowon  Tp.  sbodbgmol  asmgsmolifobgdom  dubgdcogo  993-l Jodwobomy
3609369mmds t 39GomEPo  Vgodagds TodImwobogl 383l Lofyolo d4bgdmogo
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306390 Bodol d33-U d9bgdodogo wmbyg [o®@dmoswagbws Y-, gogdbyarmdm:
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09y dgdmgowgdm BHgdbmemmpon®o 3geomgdols Bodmbdom 3M9R030963JOL
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(65)

ombodbymo  3mgn030gbdo  godmbobogh  Bgdbm@maoyd@o  3Gmadglom

3odm§3g99en 393-1 d9bgd®ogo mbol 33aoegdsli Lofgol 3g@omemsb dodos@mgdsdo.

09 3odmdggools 69bgddog o B0dpoboty ©Mbggdl pogomys®omdgdbm s

FOg0g0 Lobom Fo@dmgomagb dogomgdm:

4996964030 @mbolmgols

Int,Y* = InT; + alnK,” + (1 — a)lnL*
Int,_;Y*" = InT,_; + alnK* + (1 — a)InL”

Int, + InY* = InTy + alnK* + (1 — a)lnL”
Int,_y +InY* = InT,_; + alnK* + (1 — a)lnL*

dodobotyg 360dgbgenmdgdolmgols

InY, = InT; + alnK; + (1 — a)lnL;
InY,_y =InTy_1 + alnK;_1 + (1 — a)lnL;_4

(66)

(67)

(68)

(67) o (68)  gobBmangdgbon dgagodaos hogfgdOmm bgbgd®ogo ©@mbowsb

dodobs®g 393-b 36033bgermdols powsb@ols gob@mangdgdo:

Int, + InY* — InY, = InT, — InT; + alnK* — alnK, + (1 — a)InL* — (1 — a)lnL,

(69)
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Int,_y + InY* —InY,_, = InT,_; — InT,_; + alnK* — alnK,_; + (1 — a)inl’ — (1 — a)lnL,_, (70)

353503039000 3w 9oy Mom:

Int, + InY* — InY; = alnK* — alnK, + (1 — a)InL* — (1 — a)lnL, (71)

Int,_q + InY* — InY,_; = alnK* —alnK,_; + (1 — a)Inl* — (1 — a)lnL,_, (72)

09y (71) 256G gdsl aodmgogergdm (72)-b s ©ogo%31Rgom Jogomgdm:
lTth_l - lTth + lnYt - lnYt_l = (lant - aant_l + (1 - a)(lnLt - lnLt_l) (73)
(73)  dmpgerosb  godmglobmm  doGomso  godo@smols  @mys@omndyano
d60dgbgamdgdol Lbgomoe.

lnYt InYe— 1)

InK, — Ink,_, = (2% —(””t ‘”L) - “) (InL, — InL,_,) (74)

(74)  dmegendo  0bggLRoEgdol  3geowols  dg@obolmgols sy gdgenos
doageo do@omsEo  3o30@omol  33eogdl o@ JJmbpgm @mas®omdgdo, gobsowsb

Iy = ke — ki1 50b0dbygeno 3o gdols odgnggs dgbodergdganos (74) dmgenoliogols
353tMg0ygbemm Ggo@m@ols godgs.

Aaogma ol mwgm®gds:

09 f g96J3osl ofgl N+l @opsdwyg homgeomn [os®Imgdygmgdo s a @s X —ob
‘d99(3390  0bHgOgombg, 35Tob  gubjizools  360dgbgemrmds X (g@Bodo  dmozgds
ROAOIYE00m:

f0) = f@) +H @~ ) + 2 (x— )2 + 5@ (x —a)* 4 4 DD yn 1 g,
(75)

Lbowsi Ry bodmo goblsbmgdyganos Goanmdom

Ry = [t () de (76)
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330mJLodsbos.  s@bodbymmo  mgm@ool  dobgogom  bgdoldogdo  genygzo  Bybios
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Ry 65dmol (o®dmbopygboo sp®gmgg 04969696 sen@g@bo@oygen geo@dygesls

j:(n+1)(u) )(n+1)’

Rn = (n+ 1)! mrn &

ne (ax)
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&) =~ fa) +f(@(x—-a) (77)

(74) boGgds (77) FOgogo s30mJLbodsioom Ki_1-bg doomgds:

InY, InY,_4 Int, Int,y. (1- a)
K, = InK,_y = (— ———) = (——————) = ———(Ink; — InL¢_,)
(K¢ — K1)
t—1

09 o5mbodbym  gm@dyamsdo  gogomgoeolifobgdbm  Fdobps  0bgglGoiogdols
d60dgbgamdbols Iy = k¢ — ki1 dogowgdm:

In InYy InYi—q Inty Inte_q 1-a)
Ty (T Ty

(InL; — InL,_,) (78)

Kt1 a a a a

dogrosh 0bgglBoEogdbyg gowsboligargmsm sy3omgdgemos gogomgsmolfobmm
o000 3530@ ool (339ms.

l'l’lYt lTlYt 1

I = Kooy (G0 =20 — K (= 2ty K 2D (nly — InLey) + Skey (79)

09 (79) dmwgaol m@ogg Ibo@gl aoggmam Ky 1-bg dogowgdm:

o= (Do Ty (2 Ty LD (nL, — Inke_y) + 6 (80)

Ki—q a a a a

>0bodbygeo Jmgenols glogoligdmse LoJo@mggerml gi3mbmdogols dogomomby
(80) dmwgeTdo ¢bws hogBmmm dgdmbgggomo §gg@o, 2008 Fenols sag0LEAmL ®dols

‘d9ga900L godmIbobggeno (33enoo.

o (o) (B ten) Q59 (g, — Ink,_y) + 8+ bwar +u, (8))

Keq a a a a
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06gm®dsi00  Bgdbmmmaoy@o  3Gmadglol dgbobgd s @mamai 0bgglGoEogdols
>Jbgeng@s@m@ols dmwagarols gddoMoyan @gooboizool OML seobodbs — doomswo
39300l 33900l b®dol dglobgd.

09 doMomso  3odo@ogols (339000l bea@dol Iglobgd 3035390900  ©sdggdols
dobo @®mTo dypdogmdols dgbobgd, dodob dolo dbodgbgarmdols @obo@ygboo s
doegeTo aobosmgogolifobgdaa dgodangds aodmgoygbmm 2 dooamds:

L. dodomowo  gododomol  33gmol  bem@dol  3bodgbganmds  asdmmganognos
0639bB03E0gd0l  oJlgagds@m@ols  Jmeganol  dgRslgbolsl  ©s  s0bodbyero
d60dgbganmds gogomgoolifmbmo (81) Jmwgmol dgaslgbolsb.

2. (81) dmwgeol dgxnolgdolsl dggoxzolmm godoGoeols (33gm0l beo®ds, Gmame 3
nogolbyggseo §93@0. gobsowsb dJmpgamo 5@ dgoegl mogobygom (930l ©o
dggnobgdobols 5@ [o@mdmaggdbgds 3Omdagds oy @s bofoal Fo®dmowagbls
‘dggnobgdyge 3m9xn03096@ 0L 360dgbgenmdsdo oyo.

(8)  dmpgeol  dgxsbgdols  Fob  aodmgoygbmm  @mas®omndol  mgoligds
9O B Ydosbo gmas@omndgdol bbgombols dgbobgd s ao@©egddbom ogo Gmam@3:
e

e _ (") (e G- L
t Ye-1 | _ t=1 ) _ (]n L—t) + 6 + bwar + u; (32)

Kt—1 a a a t-1

(82) dmpgaols  Iggolgdolols  Lobydgganos  dgogamddogo  (33e0s00(3
308o@Mas®omndmm,  Mo(3 305JB0guo  mgomlsb@obon  ayg@olbdmdl  O™3

o535 m (33205090l @0l bOwol {gd3gdol 3og3dodby.

Yt

1 in _ ln_[rf (1-a) L
mﬁ:( )_( u)_ 9 (1n L) 4 6 + bwar +u, (83)

a a a -1

30650©sb  o®  235J3L  0bxgm@dszos  Ggdbmmmaoydo  3Oma@glol  3geneols
dglobgd dmegeno g35dmFdmm  s@bodbyeo  3gmsol  godm@mggdom, o@bodbyemo
J0ggds  SLobgols 33mggdl ©g@g@Mmdobsiools 3mgn03E0gb@gddo. Lodgwgaym Ggmswols
9330000 3b0dgbgermdgdols  obopagbo,  3g@dme  doGomopo  3s30@omols
d609gbganmdgdom  253mgoygbgdm  0bgglBozogdol  sJlgegds@m@ol  dmwgarols
dobgogon asodmmgmog  jo30@smols  gge@@omyg®o  dbodgbgamdgdl.  dggzedm§dmm
Omono 373003900 LEsE0mbs@gdmdsby wogo - gyumgdol GgbBoom [35, Dickey...,
P.427-431].
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gb®ogo 38.1: wamomo 3F 3003900l dgdmFdgds LRAsEombo@gmmdsby ©og0-gymgmols
AabBom

Null Hypothesis: LN_I_K has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.396355 0.5364
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LN_I_K has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.028837 0.5726
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LN_I_K has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.081438 0.2528
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LN_I_K) has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.707682 0.0004
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934

*MacKinnon (1996) one-sided p-values.
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Omam6 ;3 gbgosgm ant

t—1
30m3gLl, gobsowsb doowgds wojz0-gymg@ols BgbGol sa@g®bsGoygao dodmmgbs
900 ggemgsbo gglgol s@lgdmdsby [35, Dickey..., P.427-431].

Foddmeagbls  3o@g9emo  @oaol  0bFga®ocdgodow

gb®omo 382: 0bgglBoz0gdobs ©s JoMomswo godo@omols Bommdols gmas®omndyaro
db0dgbgermdols dgdm§dgds LHsEoMbomy®Mdsby ©o 0-ggmg@ol Fgb@om

Null Hypothesis: LN_GDP_F has a unit root
Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.788027 0.0703
Test critical values: 1% level -2.607686
5% level -1.946878
10% level -1.612999

*MacKinnon (1996) one-sided p-values.

©00340-g9@ 9ol Ggb@Gom lnyL 37 30030L LEsEombosgy®dmdsby dgdmFdgdolisls
t-1
doowgds  byanmgsbo  dodmmgbs  10%-0560  dbodgbgermgbgbols
LAosEombogy@mmdols dglsbgd [35, Dickey..., P.427-431].

omboo  I{3M0g0l

gb®ogo 383: 993-U Jodpobsty o @op0Mgdymo  360dgbgenmdol  BoBEMdol

gomas@0mdyeo 360dgbgeomdols dgdmfdgds LESEoMbo@u®Mboby ©o30-gyamg@ols Bglom

Null Hypothesis: LN_LP_F has a unit root
Exogenous: None

Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.96170 0.0000
Test critical values: 1% level -2.622585

5% level -1.949097

10% level -1.611824
*MacKinnon (1996) one-sided p-values.

Lt
obggg LHsEoMbogy® 3§ 3Mogl Fomdmomagbls lnLt_1
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©> dobo dbodgbgammdgdo ao@mes 2009 Faool 3o@ggeo ggo@@s@obs, Lowsi opo l-ob

Gmos, Lbgs 3go®@oggddo dolo db0dgbganmds 0- y@mawgds.

09 (33900L beo@dols globgd godmgoygbgdm Igm@g dowymdsl ws (83) dJmwganls

obg dg3085L9d0m dogowgdo:

GB@OQO 384: (33900L bm®dol  dgm@g  doamdols  dgdmnbgggsdo

‘dgxoLgdgoo 9dEodmgl jgoe@s@ms dgmmeol dsdmygbgdom

Dependent Variable: D_LN_|_K_F

Method: Least Squares

Date: 06/09/18 Time: 14:17

Sample (adjusted): 2003Q3 2016Q4
Included observations: 45 after adjustments
Convergence achieved after 1 iteration

D_LN_I_K_F=1/C(1)* LN_GDP_F+(1-C(1))/C(1)*LN_LP_F+C(3)+C(2)*WAR

Coefficient Std. Error t-Statistic Prob.

C(1) 0.550312 0.047829 11.50581 0.0000

C@3) 0.001716 0.029127 0.058900 0.9533

C(2) -0.958743 0.199292 -4.810744 0.0000
R-squared 0.810887 Mean dependent var 0.019193
Adjusted R-squared 0.801881 S.D. dependent var 0.427858
S.E. of regression 0.190442 Akaike info criterion -0.414601
Sum squared resid 1.523258 Schwarz criterion -0.294156
Log likelihood 12.32851 Hannan-Quinn criter. -0.369700
F-statistic 90.04460 Durbin-Watson stat 2.290399
Prob(F-statistic) 0.000000

(83) dmwgeols

99306090 dngmmo  LEHsGobBogydse godaobl [omdmopygbl s 5dobmsb

9@ 9adobszools > 3MM9JH0oM b0

093 9M3dobs000ls

d60dgbgamdgdoi Logdome dowsgnos (0.81; 0.8)

>dolmob dowgeols bo®hgbmbomo

3obofoggbdygano.

Vag@goo

3098030963 gd0l

beo@dogyg@ o

No
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a®sg0g0 381 (339mo0l  bm@dol dgmeg  dopamdol dgdmbgggsdo  (83) Imwgenols
bodhgbmdomo {9309d0L aobsfomgdols JolFmymsds

7
Series: Residuals

6 Sample 2003Q3 2016Q4
Observations 45

51 Mean 1.55¢-14
Median 0.006922

4 4 Maximum 0.378500
Minimum -0.371907

3| Std. Dev. 0.186063
Skewness -0.151588

2 Kurtosis 2.254673
Jarque-Bera  1.213928

14 Probability ~ 0.545003

0

04 0.3 0.2 0.1 0.0 0.1 0.2 0.3 04

dOm0d-gmeadoll  Fgleol  dobgogom  bodhgbmbdon  Fg309ddo  dgobodbgds
Lg@ oo JMOJES(300, 306500056 doowgds 9O gEmgobo do3mmngbs
53 MMM gesizool s@lgdbmdols dgbobgd [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-
1301].

gbGogo 385: 3900 bm@dol dgmmg  Jopamdol  dgdmbgggsdo  (83) dmwgaols
bodhgbmdom [93096do 533 mgm@gesizools s@lgdmdol dgdm{dgds dOMod-ameadol FglEol
dobggom

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 4.431168 Prob. F(2,40) 0.0183
Obs*R-squared 8.161811 Prob. Chi-Square(2) 0.0169

obggy >0bodbyemo 993060900 doegeols bogermgobgdow 339380069
390900l 3gesbH GO mds. bodhgbgdols 390900 39esLBYOMdsby ‘dgdm§dgbobsls

3 g0x gm0l Bgb@ol gOmgymmgsbo dodmmgbs doowgds, 95%-05b0 sgrdbommdom, @3
390lbdmdl  3gBgambizgosbgamdol  os@bgdmdsl.  dgbodsdobo  bo®@bgbmdomo
V930950l go®mosizos os@ol s@ol dgodogo.
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gb®ogmo  386: (339000l bm@dol  Igmdg  Joamdol  dgdmbgggsdo  (83)  Imwgeols
bo@hgbmdom §g3096do 3gBg0mbggesbBg®mdols s@lgdbmdol dgdm{dgos gangoxg@dols GgbEol
dobgogom

Heteroskedasticity Test: Glejser

F-statistic 3.202538 Prob. F(3,41) 0.0330
Obs*R-squared 8.543036 Prob. Chi-Square(3) 0.0360
Scaled explained SS 6.906564 Prob. Chi-Square(3) 0.0749

gd3000yge  dJmpgerdo  yggms  3geo©o  3Mgno30gbRgdol  dglobgd  doowgds
9JOMgEmgsbo  303mmgbs  LEsGoLE0gYOs  godgolmdol dglsobgd, godws (339m0b
bo@dols [2, obsbosdgogno, 3. 109-129]. dmwgarol  o@bodbyao  bsjanmgsbgdgdols
domgoeolfobgdom  Loliyg@ggenos  godmgoygbmm  33gmol  beo@dols  360dgbgermdols
‘dglobgd 3o@ggeno do@amds.

0y (83) dmpgaol dggnolgbolsl (33gmol bo@dol dgbobgd  ao5dmgoggbgdm
30039 dJoamdsl, @o3 gyeolbdmdl @md dobo dbodgbgamdbs Fomdmawagbls 0.057-1,
d5dob dogomgdom:

gb®omo 387: 3ggmol  bm@dol  3oMggemo  dowamdol  dgdmbgggodo  dEodgls
33o0@s@ms dgmmwom dowgdygero (83) Jmwgaol dgxsbgdgdo

Dependent Variable: D_LN_I_K_F

Method: Least Squares

Date: 06/09/18 Time: 13:08

Sample (adjusted): 2003Q3 2016Q4

Included observations: 45 after adjustments

Convergence achieved after 7 iterations

D_LN_I_K_F=1/C(1)* LN_GDP_F+(1-C(1))/C(1)*LN_LP_F+0.057+C(2)

*WAR
Coefficient Std. Error t-Statistic Prob.
C(1) 0.566049 0.051367 11.01977 0.0000
C(2) -1.028846 0.201679 -5.101393 0.0000
R-squared 0.794665 Mean dependent var 0.019193
Adjusted R-squared 0.789890 S.D. dependent var 0.427858
S.E. of regression 0.196120 Akaike info criterion -0.376749
Sum squared resid 1.653919 Schwarz criterion -0.296453
Log likelihood 10.47685 Hannan-Quinn criter. -0.346815
Durbin-Watson stat 2.141582
Yt
e _ (M Lt
Aln—— = (22=2) — 0.767 (In ) +0.057 — 1.029war + u, (84)
Ki_1 0.566 Li—1
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(84) dmpgaol  LESAOLE0ZPOS©  godaobos, dobo  3mga0i30gb@gdol  dglobgd
doowgds  gOmg@mgsbo  dodmmgbs  LHs@obGogydoe  Lsodgommdbols  dglobgd  [2,
obobosdgogro, 3. 109-129]. Jmganls goohbos do@sgo s3blibgermdomo ¢bs@o s dolo

OOmOG  ©9BIAdobogol  Sbggy  3mOgJHod oo ©yHIGdobsool  3mggoGegbdo
Lo gdome do@sgnos (0.795; 0.79).

dopgemols bo@hgbmdomo §g3dgdo be@dognr asbofomgdsl 9J399wgdoMgds, Go@
55bAYOJOL bgdmo s@bodbyeo GglBgool gogoydmdsL.

2®5g030 3.82: (84) dmwgarol bodhbgbmdomo [gg@go0ls gobofomgdols dolEma®sds

Series: Residuals
6 Sample 2_003Q3 20160Q4
Observations 45

51 Mean -0.052521
Median -0.035011
4 Maximum 0.331999
Minimum -0.422703
3 Std. Dev. 0.186462
Skewness -0.132551
5 Kurtosis 2.216650
Jarque-Bera  1.282343
1 Probability ~ 0.526675
0

-04 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

doganols bodhgbmdomo §93096d0 o53@mgm@gesiool dgdmFdgdolsls d@mod-
30a00L  GgbGol  byarmgsbo  dodmmgbs  doowgds  99%  Loodgommdbom, @i
29olbdmdls ®md bodhgbmdon (g30g6do @  dgobodbgds  ogBm MG gmsizos  [33,
Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]..

gbGogo 3.88: (84) dmwgeol bodhgbmdomo §g3098d0 s3BM Mm@ e300l sOLgdmbdols
dgdmn(dgds dOmod-gmeadols GgbGol dobgogom

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.539773 Prob. F(2,41) 0.2266
Obs*R-squared 0.000000 Prob. Chi-Square(2) 1.0000

(84) dmwgaol bo®hgbmdboon (930 9ddo doomgds gyangoxg@ol GgLEol bygmgsbo
303mmgbs 3mamlggeslbdyamdols glsbgd 90%-0sb0 Lsodgommdom [41, Glejser..., P. 316-
323].
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gb®ogmo  389: (84) Jmwgamols  basdhgbmdomo  {93093do 39 9HmL3gslGYOmdl
>OLgdmdols d9dm§dgds yergoxg@oli GgbEol dobgogom

Heteroskedasticity Test: Glejser

F-statistic 2.571338 Prob. F(3,41) 0.0672
Obs*R-squared 7.125888 Prob. Chi-Square(3) 0.0680
Scaled explained SS 6.274609 Prob. Chi-Square(3) 0.0990

Lodo@mggeoml  g930mbmdogol  dopsmombdg  (83)  dmegaol  gd3o@oygeno
095003000 0bgds, ™3 demegeoo LEAoB0bE0 9O o© 350005 [2,
sbsbosdgogno, ag. 109-129].

3003geo  @oyols  @mas@omdyamo  dmgnosbo  0bggb@oiogdol s doomswo
30303 og0ls Fobs dbodgbgeomdols 0obogo®omdols Lbgomdbdolimsb LTI
©5dM 0 d e gdsdos  @mys@omdyer  393-b dodwobody s  [obs  3dbodgbgemdols
05b59MMds, bogm jangdo® ©sdmowgdygmgdsdos @mys®omdygmo sbsdgdymms
dodobodyg  3g@omol  mobsgodwmds  dol  [obs  3g@omols  3bodgbganmdslmsb.
sdobmob sliggg Jergdo® ©odmyowgdgdsdos mdol FoJBm@o Lodgogym (33e0smsb,
53 @MmA03900  dgogaos. doGomso  gododowols (33900l bm@dol 360dgbganmds,
Omdgemoi  yodmmgmogos  06396G030gd0L  sJlge g@s@Amaol  dmwgmol  dgdggmdom
Fo@dmowagbl  goMy  dgaolgdsl, gobsowsb  ©sds@gbomo  mogolygseo (9360l
hodmgon dmpgendo 0y dmpgeosh  sbodbyao  3bodgbgermdols  SImmgdom s
bgansbogno dggoligdom doowgds LEsEobE03gMs© s®sdbodgbgamgsbo dgogagdo.

0b39LB0E0gd0L  gddoMoygao  Imwgeols g HgHdobsizool s 3m®gIBoM oy
©gH9M30bs300l 3098030966 900 d0y 30000 gdls, ®md dogenls S3E0S
LEo@obdogg®s  360dgbgemgsbo  Lbgs s J@mdygmo  3geopo, o3  @my0390
dggal  Fo®dmopagbl. dmpgamol  gddo®oygao  @gogobsigools Fob  s0obodbs, @md
Lodo@mgganml dogomonbyg o0 aopgohbos 0bgm@dsios Ggdbmemyoygdo 3Gma®glols
agmool  dglobgd o  Jmbps  Jmpgeol  gddo@oygeo  dgdm{dgds  s@bodbyemo
33ool aoM9gdg. dgodangds omdgol, @md Lfmege ombodbyemds geswds d3mgs

sbobgs ©gHg®dobsiool s 3mAgJBo®gdymo ©g@gMmdobsizools 3mganoz09b@gddo.

>@bodbyero ‘dg©939%0 dogmomgdls 0 JeIM0YEO0 dmegeols (82)
3009]B9@mdsby, @o3 aymolbdmdl, @GmI Jggybol g3mbmdogs ymgger 3gMomedo
doob{@ogols ol dybgd®og mbgdpy. d9bgdbdogo ©mby MOl ymggen  God@do
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3oboeols 33momgdols Bgdbmermaoyg@o 3Gmamglbols 39dggmdom, @s3 gyeolbdmdls,
amd Jg9960L g3mbmdogols dglodengdammdol bgos Lobwgomo aoboiool 3geoggdsl.

d609gbganmgobos s@0bodbml, Gmd Jomgdymo dgogagdo g89dbgds @sdwgbody
d609gbganmgob ©sdggdsl, 3gddme:

L. J39960L g3mbmdogols dsldBsdols dydog 939a90oL;
3o30@ools s dOmdol gangdopo 93900l dgbobgd;
Amol gmgger 3g@omedo g3mbmdogs doolf®sgol dol dybgdbdog wmbgdwyg;

il

OO0l ymgger Bod@do Ggdbmmmyoydo 3geomgdgdols asdm o@3gmgds 393-U
bd99696M030 ©Mby s 0o aobolobmg®gds, @mam@ai [obs wOmomo GoJpol
99696030 ©mbol M yermdols bsd@sgamom dodwobsdyg 3gMomeols ©s [obs
3900mols Bgdbmermaoyg®o 30madglols (3g3e0ogdol GoMmEMdoby.

39. 93mbmBogol 396gd®0g30 EMboPSE gopsb@ol sdsbsliosmgdgeno
0b39LE030gd0L SoGogdo Imegmo s dobo gddoMoymo @goEobS30S
LoJodmggmml dsgsmonby

OmamO3  000bodbs,  93mbmdogn®  mgm@osdo  [o®dmgdol do@omow
3o JBmOgos  aobobogngds  JoMomowo  3o3o@smo, ©olisdgdymms @omgbmds s
Badbmemyoyg@o 3amadgbo. my gogomgseolifobgdbm 0d god@l, ™3 Egdbmmaoydo
30ma@glo  aog3agbsl obgbl [o®dmgdoby s bgdmJdggdl @mam@e i doomswo

3o30@ool, oliggg @olisddgdbymms @smegbmdol LA YJHYOsby s wWogydggdm, GmI
Jo®dmgdols  gobBmagdols  goohbos  soBoydo  Lobyg, dodob I3 godmobobgds

‘d9dwgaboo@s:
Yt = (ZTth + thLt . (85)

oo Ye - 333-U dmaygemdss t 3g@omedo, Ty - Bgdbmammyon®o 3Gma@glols
dobggbgdgamo  (3gemoo  t 39@omedo, K¢ - do@omopo  3odo@omol  doEygemmds t
390omedo, Ly - @oboddgdgmms Gompgbmds t 3g@omedo, bomemm o s b
Fo®dmoagbgb 3098030963 gob.

930bmdogols d9bgdbMogo asdmIggdol JmEygemdols AobGmengds t 3g@omedo (85)
35bAm@gdols omgognolifobgdom, dgodangds hoofg@ml Gmamas:
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oo YH - 393-U d9bgomogo dmaygamdss, Ty - Bgdbmamaogdo 3dma@glols
dohggbgdgemo  @gmswo t 3gdomedo, K* - doGomswpo  gsdo@omols  dybgddogo
dJoggmmds, L' - ©obsddgoygamms  d9bgd®ogo  @omgbmds, T - Bo@OME000
Badbmemyoy@o  3GOmadglbols 3gewswo,  bomem a > b Fo®Imopygbgb
3M9B0G0I6GIOL.

(86) dmpgamo guydbgds  Dgdogy  ©6dggogdl: 1) Mol gmgger  3g®omodo
930bmdogs  dool{@ogol  dobi  59bgddog mbgdpyg;, 2) w@mol  gmgge  Godddo
Badbmemayoyg@o  3gmomagdgdols godm  oigergds 393-b d9bgdbdogo ©mby o 0o
3obobobwg@gds @mama fobs @Omomo @odol dybgd®ogo ©mbol dmEymmdols
bod@ogerom dodwobsdg 3g@omeols ws Fobs 3g@omeols Ggdbmamyoydo 3emadglols
(33050950l GoMmMmdsby.

93565l 3bgemo ©odggds dgodangds 0b@gMm3MmgHoMmgdage 0dbsl dgdgao Labom:
amol LoFyol 3g@omedo s@Obgdyamo 393-b 69bgdMogo ©mby ymgger 3g@omedo
obogol - ggeogegosl o gmdydhotregds  goggmo  3ptomgol  Hygbmmmyoy@o
ggeoomn T s@bodbymols  aomgsaolfobgdom, d9bgddogo  3d3- dodobsmy
db0dgbganmds t 3gMomedo  dgodangds Fo®dmgopaobmm 393-L Lofyobo dybgdcdogo
©mboo (Y*):

Y* Tt Y*
= *
t T, , t-1
T4
Y:., = Y*
t—1 T, *Ii_p

0939096390 hsldom s 03 FoJBol  pomgogolifobgdom, ®m3  @MOL
300390 Goj@ol 393-L dybgddogo wmby Fomdmswygbrs Y-, gwgdyemdo:

;= 2tayr, (87)

T,
09 dgdmzgowgdm Bgdbmemaoyg®o (33eomgdols BoMmdom 3mgBo3096@ oL

Tt
Tt = -
T;

(88)
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>mbodbygo  3Jm9R03096G0 Slsbogl Fgdbmermyoygdo 3Gmadgbom godm§gg e
d93-U 69bgdMogo mbols 33aoagdols LoFyol 3gBomwmsb dods@mgdsdo.

Aol Lbgopslbgs Bod@do 393-L d9bgdMogo wmbowsb g3mbmdozol gowsb@ols
3obBMEgdgdl gdbgoom dgdpgao Laby:

Tty* - Yt = CZTt(K* - Kt) + th(L* - Lt) (89)
oY =Y 1 =ali (K" — K1) + bTe—q(L" — L¢—q) (90)
Te2V =Yoo = aly (K" — Kp—3) + bTro(L" — L¢—)

0y dodobsdyg (89) wo [obs 3gMomeol aob@magdgdowsb (90) godmglobsgm
oloddgdol d9bgd®og mbgl L' ©o gogydmmgdbon g@mdsbgml, dogowgdm:

Y =Y, —aly (K" =K )+ bT Ly 7,4Y" =Yy —al,y(K"— K1)+ bTy_q1Ls4

TeaTeV" = TeaYe = Teq@Te(K™ — Kp) + Te1bTeLy = Tyt 1Y = TiYe g — TeaTy (K™ — Kpq) + Ty bTeq Loy
Tooy T, Y = ToyY, — To_y@TK* + To_yaT,K, + Ty_1bT,L,
=TT 1Y = TtYy —TraTe 1 K" + TeaTi 1 Kpy + T DT Le—y
Te—10Te(Ke — Ke—1) = TeTeq Y = Teq TV AT 1 Ve = TeYe 1 + Te BT 1Ly — Te—1 T Le
€2y

0y (91  aodmbobymgdsdo  gogomgoaolifobgdm, @I ‘Et=i*rt_1

t-1

S
(330500l ogox A YRIOM, d5dob Aodmbobyegds doomgdl dgdwgy Lobgl:

TeoqaTe(Ke — Keeq) = Y1 (Teoqg — T )+ (Te1Ye = TeYe1) — Ty Ty (L — Le—q)
Te—1aT(Ky — Ki—1) = (Te—1Vy = TYeq) = T bTp—q(Ly — Le—q) (92)

(92) 3odmbobyergddo hoglgom (dobws 0bggl@Goicogdols 36033bganmds Iy =k —
ki1 ©o @mermdols m@ogg dbodg aogymm T aTe-bg, dogowgdm:
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IN — i _ Yi—1 _ b(Lt_Lt—l) (93)

aTg aTg—q a

09 2530m35a0lf0obgdm dmenosbo 0b39bE0E0gd0l 360dgbgenmdols Iy = Iy + 6cki—y
d>dob

Y Y1 b(Li—Leq)
aTg aTg—q

It:

+ 6k (94)

Lodo@mggenml dsgomombyg (94) dmwgerols dggsbgoolsl godmygbgdbyao o0dbgds
06396 030gd0L  5Jlgagdo@dm@ols Imgaol Jggagdo. 3gAdme, godo@ogols (33900L
bo®ds @wO™mTo Iy edogo 0dbgds s Gmeno 0dbgds 0.057-0l. sdobmsb, LsJo@mggenrmdo
gd30@0eo  dmbsi3gdgdo  Lbgowslbgs  93mbmdogy@d  (33eowgdbyg  bgedfolsfgomdos
Omol  bogdosme  dmgeng 0b@gmgoobmgol, 2003 {arowsb. osmbodbyamo ©sdg9o0l
‘dgdm@ebols dgdwgy (94) Jmegeno dgodengds hoofg@ml @mamas:

It - @ +6tkt—1 + ut (95)

oy (95  Jowpgando  3odggeo  @ogoll  Lbgomdgdl  segbodbsgm o
30300350l {obgdm 33900l bm@dol wOmdo I dogmdol ©sTdggdols, Jogowgdm:

I == 22y Sk (96)

a

06396 030gd0L >JLgan g sGm@ols dopgeols dbaogbog, Lodo@mngganmls
9306mdogols dogomomnby Ggomobgdye (96) dmwpgendo hodmygao odbgds 2008 Farols

5330GML Mol sdbsbggero GoJGoy®o (3gErswo.

Ooam03  bgdmon  o@obodbs,  doGomopo  3odo@omols sy 0®gdyeno
d60dgbgammdgdowsb  BOgbools s  Iygedogo  [gz@ol  asdm@oibgom Y 3@0g0
LRosEombsdgeogds [37, Dolado... P. 249-273].

3b®ogo 39.1: OO gbrodgdymo dJoG0omo©o 3o30@sgols 05200 b0
d60dgbgermdols dgdm§dgds wol0-gyag@dols BglGom

Null Hypothesis: K_1_DET has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.958236 0.0038
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
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*MacKinnon (1996) one-sided p-values.

Lodo@mgganmdo  @olisddgdgemmms  @omgbmds  asdmmgmogos  bojo@mgganmls
LEo@dobGogol  gOmgbyao  Lodboby®ols  Dobsdgy@bgmdgdol  0b@ga®o®gdyano
3odm 33 ggol dobowsb. dmbsi39dgdo dgFmboaos jgo@@omudsw s ©slsddgdymms
oM gbmds aodmmgmogos 3g@Lmbsgy®o {mbgdom.

sloddgdygmms  HomEgbmds s dmenosbo @gogrydo 393- 3oMggero @ogol
Lbgomdgdo obiggg LEsEombod e 3§ 360390l d093790bgd05b.

gb®omo 392: ©sbsdgdygmmms Momegbmdol ©s dn@osbo Mgsgydo 393-l 3oMggano
@00l Lbgomdgbols dbodgbganmdols ‘dgdm{dgds wogzo-gumg@ols Ggb@om

Null Hypothesis: D_GDP has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.283188 0.0229
Test critical values: 1% level -2.606911
5% level -1.946764
10% level -1.613062
Null Hypothesis: DLP has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.15337 0.0000
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824

*MacKinnon (1996) one-sided p-values.

dogrosbo  0bggbGoiEogdols  dodwobodyg 360dgbganmds  I(1)  3o@ggero  @ogols
063 ga®odgdo  d( 30038 doggymbgds. 3G9 Ggadglool  mogosh  sLs®ogdensw
dognosbo 0bgglBoEogdol d0dpobsdyg 360dgbgermdo@sb gosgowgm JoMggeo Mool
Lbgomdgdby.
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gb®ogwo  393: Jmeosbo  @goay@o  0bgglBoEogdol  3odggmmo  @oaol  Lbgsmdols
d60dgbgermdols d9dm{dgds ©ogz0-gg@g@ols Hgb@om
Null Hypothesis: D_INVE has a unit root

Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.83473 0.0000
Test critical values: 1% level -2.605442
5% level -1.946549
10% level -1.613181

*MacKinnon (1996) one-sided p-values.

993009L  ggo@s@ms dgmmom (96) dmwgmol dggzoligdom, Lopsa ho®mygaos
mdol B JBm@o s dJoGomso  gadodsols  (33gmol bo@ds  0.057-0l  Gmeos,

3090 Mdm:

gb®ogo 394: 9I3009b 3goMsBms dgmmwom (96) dmegaols dggsligos

Dependent Variable: D_INVE

Method: Least Squares

Date: 05/20/18 Time: 14:54

Sample (adjusted): 2003Q3 2016Q4

Included observations: 45 after adjustments
D_INVE=0.057*K_1_SA_DET+C(1)*D_GDP+C(2)*WAR+C(3)*DLP

Coefficient Std. Error t-Statistic Prob.

C(2) 0.879660 0.167749 5.243913 0.0000

C(2) -756.3060 129.9169 -5.821458 0.0000

C(3) -0.003040 0.001617 -1.879681 0.0671
R-squared 0.620124 Mean dependent var 27.86620
Adjusted R-squared 0.602034 S.D. dependent var 205.0233
S.E. of regression 129.3380 Akaike info criterion 12.62708
Sum squared resid 702589.6 Schwarz criterion 12.74752
Log likelihood -281.1092 Hannan-Quinn criter. 12.67198
Durbin-Watson stat 2.108244

Al; = 0.88AY; — 0.003AL; + 0.057k;_; — 756.306war + u; (97)

doMB0g0 aoM©sJdbgdom gwgdyemmodm: a =1.137 ©s b=0.003.

(97) Amganols bo@hgbmdomo (930950l aobofoamgds 9d39dwgdodgds beoa@dogy@l.
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3®550g0 3.9.1: (97) Jmwgenol bodhgbmdomo Fg3m9d0l asboFogmgdol JolGmy@sds

Series: Residuals
6. - Sample 2003Q3 2016Q4
Observations 45
51 Mean 0.695243
Median -1.14e-13
4 - — — — Maximum 245.0852
Minimum -237.1517
3 I I Std. Dev. 126.3624
Skewness 0.173869
5 ] Kurtosis 1.988386
Jarque-Bera  2.145536
14 ﬂ T Probability ~ 0.342060
04— L
0 100

-250 -200 -150 -100 -50 0 5 150 200 250

936 9Losdo bomhgbmbdom V9309690 536 MmO gEnsi00ls >0 ligdbmdols
dglodm{dgogoem  o@ 2sdmygds WoMd0b-gym@Lmbol hggymgd@ogo GgbEo, @oEasb
0003935 53 BHgbGol Wsdggds: dmgando 5@ >@ols hodmygmo msgolbygsmo Fg3do [1,
obsbosdgogmo,  10-13].  bo@hgbmdom  Fg3®@do  sgBmgmegesizools  s@bgdmbols
Jglodm(dgoeme  dgbsdangdgemos  godmgoygbmm  dOmod-gmegdols  @moa@sbiols
doddogemms (LM) @gbo. s@bodbyge  FgbEol byamgeb 303mmgboli {omdmamagbls
53BM3MOgEs30ol 5@ o@OLgomds  bo®hgbmdom  §gg@do, bmeom  sen@g@bs@oyeno
J03mmngbs 53Bmgmagasiools s@lgdbmdss [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-
1301].. d®m03-ameadols BgbGol dobgogom 1% dbodgbgarmgbgdol wmbom  doomgds
byanmgebo dodmmgbs, @o3 yueolbdmdl bs@bhgbmdom §93¢9ddo sg@m megasizools
>0 5OLgdmdsl.

gb®ogo 395: (96) Impgaol bodhgbmdomn [g3096Tdo sgHmgmegmszool s@lgdbmdols
‘dgdm§dgds dOMm0d-ameadol dglGol dgdggmdom

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.119162 Prob. F(2,40) 0.8880
Obs*R-squared 0.265141 Prob. Chi-Square(2) 0.8758

bo@hgbgdols 3gBgmmlzgosb@dy®@mdsby dgdm{dgdolsls gangoxg@ol BHgbGol byermgsbo
d03mmgbs doomgds, 99%-05b0 sendsmmdbdom, o3 3golbdmdl d3mdmb geslGg®mdols
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>OLYOMdsL.  Jglodsdolo@,  bo®bgbmdomo  (93Mgdol  godosgos  dgdogos  [4],
Glejser...,316-323].

gb®ogo  396: (96) dopgmmols  bo@hgbmdom  §93d9dTo  3gHgOmlzgesbByamadols
>OLgomdols ‘dgdm{dgds aagoxg@oli BglBol dgdggmdom

Heteroskedasticity Test: Glejser

F-statistic 1.247549 Prob. F(4,40) 0.3065
Obs*R-squared 4.991285 Prob. Chi-Square(4) 0.2882
Scaled explained SS 3.691756 Prob. Chi-Square(4) 0.4493

GOReaE  gbgesge  (97)  dorgeob gy g0ggeGogbho  bHahobHogghoe
36093690 mgobls  Fo@mdmowagbl, @oasb yggams  3mggxoiogbGolmgols  doowgds HI
do3mmgbs LEsEoLE0gy®o 360dgbgarmgbgdols dgbobgd. sdsbmsb, ©g@g@mdobsioobs s
3MM9]E oM oo ©gBgHdobsizools 3098030963 9oL Lo gdome dogmagno
db0dgbgammdgdo  ofgm (0.62; 0.60), @53 dmegendo ©gRg@dobodgdyeo [ g3®gdom
Jgegamd®ogo  3geseols  doeoa  sdblbgeomdomn  ¥bo® by dogmomgdl.  sdobmsb,
F>Fq, @53 dmpgamol go@yoslbosbmdsby doygmomgdl [2, sbsbosdgoano, ag. 109-129].

(97) dmpgeobigsb dowgdyemmo dgasligdgdo  Fo@mdmowygbl Loodgoml, @owasb
bo@hgbmbdomn (9309630 o@ dgobodbgds og@mImagEszos, o3 0dsbg  doymomgdls,
Omd dopgendo o0 835J3L aodm@mbgbogmo LEsEolbEogyMsw 360dgbgermgsbo sdblibgeno
(3305 gdo. bodhgbmbdomo  (g3dgdo  bobosmegdosh  Igedogo  go®oszoom,
3M980G0gbHPo0 ©> dnEgmo LHaGobHoggther 360d5bgamgobl Fo@ddmawygbl.

(97) 3mpgeools dobgogom doanosbo 0b3gbE0E0gdol Jo@dggamo @oyols Lbgomdgdo
59000  5IM o dYgdsdos dd3-L 3o@ggemo @00l Lbgomdgdmsb. yodmdggdols
bOPS  dEoEgdl Jodobs®yg 3gMomeols  0bgglb@oiEogdol  FmEgemdsl, o3 Ig@ow
@MA039M0  Fgoga0s. mgm@ogeo dmegeols s gddoMoygeo  dJmgmol  Jggygdo
0gbBM0s.  slsoddgdoygmms  @ompgbmdols  bdAws  sd30dgdl  0bgglGoEogool
dodobodg  360T3bganmdsl. 53 dgdmbgggedoi,  oby  GmameiE  0bgglBoEogdol
>Jbgemg@s@m@ols  dJmpgando, ggbgds  dbgoglbo  dgwgao, gobsowsb  Jmwgando
ho@myganos 3oMggeo @oaoli Lbgomdgdo ©s o3obmsb, goJ@m@dgeo 3gmswgdo, 393
> olioddgdgemms AosmEgbmds YHM0gOM gogdo@dos.

0ol GoJBm@al goshbos godymagomo dbodgbganmds, o3 bodbogl, G®d mdo
9oMYmBom  ©sdmoEgdygmgdsdos  Jmanosbo  0bgglBoEogdol  JmEymemdslnsb.
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>wbodbyeo  dgogayo  [o®Imowaygbls  @mpoin®l, gobsowsbh @mol  dm g ggeosb
(m3ol) 3g@omedo Lobgerdfogmdo dzodEgds dJongrosbo 0bggb@oiogdol dmEyemds.
bgdeom bobligbgod d96gd@o0g0 ©Ombowsb 940bmdogols aoab®ols
sdsboliosmgdgan  0bgglBoEogdol @  Jmegeol  do@oll  dJodgyamo  asoblbgsggds
damdo@gmol  dom  gublcoy®d  b3gEoRoge305d0.  gg@dme,  Jo®ggeo  domasbols
dobolo@  2393e00bg0s  gMd-yaemslol dgerBodanogs@oyg@o Jmgero, bmeom dgmey
dogeol  boggydgganl  o@bodbyemo  dmegeol  spoGoyg@o  Lobg  Fo@dmowagbl.
>0bodbygao M@0  Lobglbgombdowsb m3Godsay®o  dmpgmols s@hggolsl  dgodengds
gobgarddegebymme,  OmpmO3  J3ggbol  ggmbmdogol  L3ggogogegeom,  obggg
9306md039@ mgm@0sTdo FgHoE >@0sMgdbymo s $3MMdoMgdyeo Jnwgmom. 39Mdm,
30639e00 a9eolbdmdls ‘dggnobogls d93-by dmJdge S 6 IRIGION
YON0JOMESIM oYY gds,  39@dme: o5 Jal g ods 33 JoEgmmdsby
0b©og0s@y@o gogemgbs Lofos®dmm gsddmmol gaoggdsl, boam 93565L36gao0ls
dobggom dbmxgamomdo s g3mbmdogy® mgm@osdo dg@oe S@os®gdyeo dmEgans©
339300bgds  IgaBodeogeBoyg®o, @o3  aymolbdmdl  Gmd  393-bg  goJBmems
A5mEgbmdol  3geomgds  aobolobrmgdgds  Lofo@mdmm  god@m@gdol  Gompgbmdols

(330 gbdols bod@sgaom.

3.10. LoJoOmggenml dmenosbo 06g3gbEo30gd0L 3OmabmboMgds
Lbgoeslbbgs dgomeol g5dmygbgdom

930bm3ogy®  mgm@osdo  3Omabmbodgdol  ddsgogro  Jo®E0g0 My OO
dgomeo  5@OLYIMAL.  gobsosb  3MMabmboMmgds  slmEodEgds  LEAsGoLE03 YO
Mo gdsbmsb  Lod@mabmbm dbodgbgermdol dgbobgd, LEHsEoLEHZYMo© goGAobo
db0dgbgammdboll  @oloygboe  Laly®ggaos  go3gmegl  3MMabmbo  asblbgsggdyero
d90mEgdom s dgdwamd dmbegls dosmo dgoo®gdomo sbsgnobo.

9JLEBS3ME (300! OIOPUIOTE! bgdemm >00b0dby, 306 bodgdols
9JLA@3m@si00ll  dgmmeo  dmogegl  Fo®Eog  Fgomegdl,  @gadglosl, IzmEeg
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Lodgogmls o gJl3mbgbzosemyd  Jolfm@gdsl.  Lsdo®mggaml  dmanosbo
0639LR03E0gd0L  MomEgbmdols  Lod®mabmbm  dbodgbgemdols  godemlbsmgm gansw
‘dglodergdganos godmgoggbmm mommgymo domysbo.

boJo@mggaeml dnamosbo 0bggb@oiogdol 3@mybmbo@mgds dsG@ogo dgmemgdom:

bsdgoaemlb  dgmempo:  ombodbymo  Jgmemeol  asdmygbgdom  doaosbo
0639LR030gd0l  Imdeggbe  Ibodgbgeomds  Ybps  gobglobmgOmm, @mamai  [obs
d60dgbganmdgdol Lodygomo sOomMIYFH 0 yero.

gb®omo  310.1:  LoJodmggerml  @gogy@o  0bggbBozogdol  360dgbgarmdgdo
3350 gdols dobgwgom

2003 I 918.4233976 2010 0l 1364.623686
2003 Il 1022.566092 2010 v 1551.480873
2003 1] 1101.747333 2011 I 874.0044852
2003 v 1293.928088 2011 Il 1213.415068
2004 I 1048.291616 2011 1] 1873.495277
2004 Il 1068.73336 2011 v 1874.084054
2004 1] 1158.62077 2012 I 1184.027366
2004 v 1403.020131 2012 Il 1805.564635
2005 I 983.1996235 2012 1] 2028.515502
2005 Il 1291.718448 2012 v 1841.466845
2005 1l 1522.384864 2013 I 1004.444918
2005 v 1590.616061 2013 Il 1523.482315
2006 I 1162.816682 2013 1] 1681.33095
2006 Il 1186.555414 2013 v 1866.759985

158



2006 1] 1453.428898 2014 I 1292.263267
2006 v 1621.397381 2014 Il 1944.280047
2007 I 1295.042377 2014 1] 2025.593343
2007 Il 1245.940852 2014 vV 2376.863806
2007 1] 2220.538078 2015 I 1612.963722
2007 v 1596.468879 2015 Il 1993.474517
2008 I 1081.453626 2015 1] 2198.746887
2008 Il 1379.609052 2015 v 2646.786642
2008 1] 1221.569996 2016 I 1686.940545
2008 v 1578.175875 2016 Il 2254.166926
2009 I 349.1211286 2016 1] 2264.173128
2009 Il 433.0892742 2016 v 2938.494063
2009 1] 782.9158887 2017 I 1591.277715
2009 v 980.9870843 2017 Il 2148.509956
2010 I 580.7507393 2017 1] 2245.607131
2010 Il 980.8295898 2017 vV 3107.348897

LoJodmggamls dogoosbo 0639LR0E0gd0ls Lod@mabmbm db0dgbgemdols

3odmbosmga gens©  3ganggado  godmygbgdygmos  dmanosbo @ gogrygdo  0bggb@oiogdols
2003-2017  Gangdols  3356@s@yg@o  dbodgbgermdgdo.  0b3zglBoEogdol  @gomy@o

d60dgbgamdgdol goliosbyo®modgdbamom godmygbgdyaos 393 ©gR@sGH®MA0. 5@bodbyyao
dgomeol aodmygbgdom Lsds@mggeml dognosbo 0bgglb@oiogdols 2018 Fanols 306ggano
33°0@o@ol LadMmabmbem dbodgbgamds 0bgdo:

1 1
Vrsar = 2501 Y = = 3%, ¥, = 151936 (dub o)
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Lodgo@m  s@omdgRoggsol Jgmmeol godmygbgds gudbgds ©sdggdol, @™3
bod@mabmbem (33aool wAOmomo dF 3030 5@ bobosmegds GOgbom, Lgbmby®mdom
b (30g@y®mbdom. 53 Jgmmwom LESEoLE0ZYOs© godaobo dmbsigdgdols dobowmgdsw
Loly®ggeros ©sods@gdomo sdggdgdol dgdm@oebs, Mmam@oEss: dywdogo go®osiools,
d0g0030L  LEsEombo@ygemdoll  s@Lgdmdols  dgbobgd o o, D LoJodmggerml
dogomomnbg  dmgrosbo  0bggl@Goiogdol  Lad@mabmbme 53 dgmmeols  godmygbgds
sbmEo®gds dogogn LEASBOLE0ZI® (3mdoen gdslmsb, 306500050 doe0sbo
06396 030gd0l wAMmomo IF3M0g0 >@ s@ol LESEoMbsGYo.

d0530¢ @0 dgomEo: 53 JgnmEon Lsddmabmbm 360dgbgamds aobolsbwg®gods
dmgoe  ogg003g60L  Tgd@Goaol  360dgbgermdols  dobgogom. oy oLEmEA oy
Imbo9dgdl  omgbodbogm GmameE: Yy Y, Yo, 35T06 La3@mabmbm
3609369@mds  Yr 0g69ds. d0s530¢ @0 dgmmeom  3Gmabmbo@goolsl  Lsds@mggemls
Jogoosbo Ggoygdo 0bggbBoiogdol 2018 Fanol 30Mggemo 3go@@s@ol bad®mabmbm
360dgbgemmds Bmeo 0dbgds 310735 denb goo@ols.

3055030 3.10.1 LsJotmggeoml @goea@o 0bgglBoogdols InEymmdgdo 3go@Gomgdols
dobgogom

LogoOM39w@l M9oervyGHo JnErosbo
0639L&H03E0g00
3500
3000
2500
2000
1500
1000

500

dosdo@ydo  Jgommpomn  goobao®m0dgoygmo  Lod®mabmbm  360dgbgambs
bobosmpgds  Gogo  godygmazomo  mgobgdgbom, 3gAdm: o0qo 5@  omgogolifobgdl
Lgbmby@mdol, FOgbwols ©o GFogy®dmbol  3Md3mbgbRgdl. omlsbodbogos, ®m3
93565 gbgerols gogemgbs dgos®gdom 9dbodgbganme.
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Lgbmby®@-30530& 0 dgmemwo: >bodbyeno dgommom 253! g o0
bod@mabmbem dbodgbgermds Fomaos [obs Lgbmbol dmam 360dg3bgermdol. Yrin-—km

bago M Lybembol 60Bobl s@bobogl, boge k=[] + 1. Bgledsdobog 2018 Feoly
300390 33o@@omol  Lododmggemlb  @gogyg@o  dJmanosbo  0bgglGoiogdols
O5mEgbmds Ameos 2017 Faol 30®ggaol 3go@@Gomol 360dgbgermdobs, @oi 159128

denb @o®dl dgopgbl.

6@)6(3030 3.102 Lodo®mggenmls Ao @0 0b39bB0E0gd0l doygemdgdo |
33503 o gddo

LoJoO M3 Ml HJoHO JNE0S6o
0b39LEH 030900l HSMOYIbMdgdo |
3350Agddo
1800
1600
1400
1200
1000
800
600

400
200

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

LoJos@mggeml  @goey@o  dognosbo  0bggbGoiogdol 1T 3350@0gdols
dmbs399960 bolioomgdosh F@gbpom, Goi3 dgodamgds gobrgl d3odg Gmdogrgdols
dobgbo Lod@mabmbm s dodwobsdyg dbodgbgamdol. bsjanmgsbgbol dogybgosgsw,
Lbgbmby@-Josdo@ydo  dgmmeo  LEsGoLGogOs  dgosdgdom  93gmgl  Jggagdl
dm3399L, go@g dosdo@y@o s Lsdygsaml dgmmeo.

gb03gbs: 0b39LB0G0gd0L yMoR0z90bg dgodhbggs I3ggm@o go®wbs, @s 2008
Vaoolb ogg30L@mL ®dom s@ol 2odmfggygeo. dglodsdolo@, dob o>@ poshbos dyodogo
bobosmo, Mo 9bos ogml gomgsgolifobgdyao 33anggol mommgyen 9@ s3by.

©Ag0x0l  gomeo: o3 gmempol  asdmygbgds  gnydbgds  ©sdggdsl, @mI
33mogagdgdo  bobg@daog  3g@omedo  omgengds  obGm@oyge  Jmbs3gdgddo
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aodmgangboan Lodgogem 3gmomgdse. dgbsdsdobse bod®mabmbm d60dgbganmds n+h
3900molmgols go0sbyo®odgds dgdwgabso@s:

Ye— Y
T-1

n
h
YT+—Z(Yt_Yt—1) =Y, + h( )
T—1 —

oJBogdom gl gd3z0goegbBgdos 0dobs, MM ©s33003900L 30Mggen ©s deem
dmbs399bg aogogemmm [Oxg s dmgoboobmm dolo gJlG®sdmero®gds dmdsgse do.

0639bG0E0gdol  Lad@mabmbm  dbodgbgamds 2018 Favol  3odggemo
3350 >@obaomgols {o@dmowaqbl:

Yi—Y1
T-1

3107.35—-918.42

h
Yr + EZ?=2(Yt — Y1) = Y, + h( c0—1

) =3107.35 + 1 ) = 314445 (b ).

>0bodbyyano dgmmeom 25dMMgEnogn0 Lo3®mybmbem 36093690 mdols
LEASAOLBHZIO  goMa0bosbmdaby  waliggbgdo  dgbsdangdgemos  gog9m@gl  @Omomo
d0g0030L  bolbosmopsb  aodmdpobody. oy gogomgogolifobgdm  dmanosbo
063963030900l 3609gbgenmdgdl 1 3go@@omgddo o oo Lodygogm 3bodgbgemdsls
(1111 Bgob @o@l), dgodgrgds sdox g@gdms© omdgol, @md 2018 {erols 3oGggeno
33503 ool god@oydmo 360dgbgermds 360dgbgemgbo wodsgno 0dbgds, gowdyg 3144.45
(dgob g o@0)-00.

(4)36(4)31)00: 2018 Gavol T 330@@ogols  LoJodmggerml  @gogry@do  dJmanosbo
06396303E0gd0L  3GMybmbodgdolsls  godmygbgdbymos  gOm-goJBmmosbo  {®g0g0

@930 9bogeo dmwgeo, Lbosi FoJBmdyge 3Ggesel M Foddmowagbl. >@bodbyyan
dogels aoohbos dgdpgao Lobg:

Vi=bo + bt +u; . (98)

Lod@mabmbem  dJmpgendo  (98) ¢bws hogBommm 2008 Ferols spag30LEmL  ™dols
RoJBMG0. Omym®E bgdmm smobodbs, 3gmeo Fo®dmowagbl goydoy@l ws dobo
d60dgbgammds  gzgms  33o@@oendo, aodws 2009 Farols 3o@ggano  3go@@Bogols, 0-ol

GMe0s, boam 2009 Faol  3odggee  33o@@oedo  I-ol  GHmeros.  dgbogslgdgen
doegals aoohbos dgdpgao Lobg:

Vi=bo + b1t + b, * war, + u; (99)

(99) Jmpganols dgxnobgdomn gmgdbymmmdm:
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gb®ogno  3.102: 93309l ggo@sGMS  dgmem@om

dgegpgdo

Dependent Variable: INVESTMENT_REAL

Method: Least Squares
Date: 05/10/18 Time: 15:26
Sample: 2003Q1 2017Q4
Included observations: 60

Fggobgdgeo  (99)

Variable Coefficient Std. Error t-Statistic Prob.

T 20.72225 3.106944 6.669656 0.0000

C 912.1246 109.4255 8.335577 0.0000

WAR -1081.060 420.2996 -2.572117 0.0127

R-squared 0.479968 Mean dependent var 1526.135

Adjusted R-squared 0.461721 S.D. dependent var 567.5893

S.E. of regression 416.4260 Akaike info criterion 14.95000

Sum squared resid 9884405. Schwarz criterion 15.05472

Log likelihood -445.5000 Hannan-Quinn criter. 14.99096

F-statistic 26.30431 Durbin-Watson stat 1.394353
Prob(F-statistic) 0.000000

y, = 912.1246 + 20.72225  t — 1081.060 * war, + u;

OmymO3  gbgoegm, ©gBg@dobszools s 3meAgdBodgdygeo

dmegeools

(100)

9B g@dobsi00l

3098030963900 gowagbl 048 o 046, @53 0dobg Joygmomgdl, @mI Jgogamddog

(3gool 9390 SLoblibgarse dmpgendo bbgs @oJdm@gdoi 9bps ogml ho@myeo.
dogeTo hodmygmo 3gmsgbols 3mgn0i30gbRgdol dgbsbgd doowmgds Hp 303mmgbo,

@53 dom bEAosGolBogg®e 360dgbgenmgbgdsby doygmomgdl [2, sbobosdgogro, ag. 109-

129]. 3m@genols bo®@hgbmdomo §9309d0lL aobsfomgds 9399w gdodgds bm@dsma@l.
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3®sg0g0 3.10.3: (100) dmpgarols bo@hgbmbdomo {93950l yobsfoagdols JolEmy@sds

I T I T T
-800 -400 0 4 00

12
Series: Residuals
Sample 2003Q1 2017Q4
104 . Observations 60
8 | Mean -4.17e-14
Median 38.67578
Maximum 951.8895
6 - Minimum -1017.814
| Std. Dev. 409.3071
4 - ] - Skewness -0.211895
Kurtosis 3.400961
2 Jarque-Bera  0.850921
T Probabilty ~ 0.653469
; | 5
00 8

©5M60b-9mALmbol  FAglEol  gomgomolfobgbom,  bodhgbmdon {930 96To
580)M 3O @300l s@OLgombdols dglobgd §g@oxg@OlL go@ygom, g0bsowsb Imgmo o6
‘dgoogl  mogobygoe  F930L, @53 HgbBol  aodmygbgdols  gOm-gOom  ©sTggdsls
Fomdmoagbls [1, obobosdgoaro, 10-13]. mydzs dOmoT-ameadols @gb@ol dobgogom,
bodhgbmdomn (930930 o0  sOLYIMIL  sg@mImMgmsizools  3Omoegds  1%-00b0
360d3bga0mgbgdols wmboom [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. sUggg
3500l Agb@ob dobggom bomhgbmdom Fagmg6do NG ‘d9060dbgds
390900 390sbGPOmds 5%-0560 3b0dgbgenmgbgdol @mbom. s@bodbyamo dgogegools
aomgoeolfobgdom, dgogamd@ogo  gesol  odblbgemos  Qoddmedgmo  (33es©gdo
F>Fo , @53 3m@geols goda0ob0sbmdoby dogmomgdls [2, sbobosdgogmo, gg. 109-129].

2018 Peol 3oMggmo  ggot@omol Lsfotmggmml  dmmasbo  0639lG030950l
3609369 md0l  goblolsbpgtop  Tgnolgdqgm  dmnwegmdo  (100), ©GHMmOl  @sddmmols
360936950 boglgoon Fgdwgao ©Amol Goddol Goa0mo bmdgGo, sba 61 s mdols
Gemawols 360369 mdsTo - 0. 9365l369@0 gBmd693s ©sTggdol, GMI Mo 56 0dbgds

J39956530 dgdgy 33oO@oedo. Lodmenmme 3o 839]69ds:

V1 = 912.1246 + 20.72225 * 61 — 1081.060 * 0 = 2176.18185 (dgnb @sco)
(101)
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300mabmbomgdols  Mgadgbool dgmmeom, 2018 Fanol  3oGggeo  ggodmGo@ols
dogrosbo  @gogu®o  0bggb@BoiEogdol  Lod®mabmbm  dbodgbgarmds  2176.18185  denb
o®l  dgowygbl. wOmomo IF3M0g0L  obgomo®gdols  B9bpgb00©sb  godmdpobaty
dobogrmebgmos, G®MI Rod@oydo d60dgbgarmds dgoos®gdom ©sdsao 0dbgds, mydEs
3osbMs Lad@mmabmbem s goJGoy® 3b0dgzbgermdgdl dm@ols oo 5@ ¢bps oymb.

93mG3og0  LdTyPs@ml  Jgmmwo:  LoJodmggerml  doaosbo  0bggl@Gogogdol
dmdsgogno  dbodgbgeomdgdol  sbogobolbmgol  godmgoygbmm  3zm@ego  Lodygsgml
d90mo, boss ,,Bobxs®s™ 0dbgds 3-0ls Bmeno.
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2013 ' 5,776.8 5,004.6 1,159.4 1004.44 703.8 609.74771 10644.48
2013 Il 6,544.5 5,908.6 1,687.5 1523.48 767.9 693.304333 12103.14
2013 Ul 6,835.0 6,361.5 1,806.5 1681.33 656.3 610.83786 10663.51
2013 v 7,691.0 7,180.2 1,999.6 1866.76 681.5 636.203385 11106.32
2014 ' 6,295.6 5,365.4 1,516.3 1292.26 717.3 611.304352 10671.65
2014 I 7,169.0 6,196.0 2,249.6 1944.28 843.2 728.779863 12722.45
2014 I 7,564.3 6,720.1 2,280.1 2025.59 7121 632.609982 11043.59
2014 v 8,121.6 7,304.1 2,642.9 2376.86 739.4 664.957803 11608.29
2015 ' 6,876.3 5,539.0 2,002.4 1612.96 748.3 602.780348 10522.85
2015 I 7,811.5 6,349.4 2,452.5 1993.47 920.4 748.130824 13060.26
2015 i 8,285.4 6,912.3 2,635.5 2198.75 789.0 658.25558 11491.29
2015 v 8,782.4 7,521.9 3,090.3 2646.79 815.8 698.69524 12197.25
2016 ' 7,419.1 5,699.4 2,181.3 1686.94 787.1 608.704325 10626.26
2016 I 8,262.4 6,545.4 2,785.4 2254.17 938.6 759.602475 13260.52
2016 I 8,892.2 7,094.5 2,802.0 2264.17 814.8 658.424859 11494.25
2016 v 9,454.8 7,732.6 3,593.0 2938.49 855.1 699.35179 12208.71
2017 ' 8,332.1 6,002.9 2,208.7 1591.28 856.9 617.362338 10777.41
2017 I 9,196.2 6,864.0 2,878.5 2148.51 1,037.8 774.590243 13522.17
2017 I 9,941.6 7,407.5 3,013.8 2245.61 906.7 675.620597 11794.43
2017 v 10,572.3 8,147.2 4,032.3 3107.35 942.7 726.471919 12682.16

sbos®mo 2: 0bggliBoiogdol o>Jlgeg@o@m@ol dmwgeno

sbs®mo 2.1 0bgglBoogdol sJlgeng@s@m@ol dnwgeols wAmomo 3§ 3Hog9d0

993-1s P a‘fb P badodmggme | badoGoggme | ) bogodoggene
o c A JOE YO0 b doarosbo b dorarosbo RANAK T b @gogmado | Ggogy®o
e b dodwobotig b Ggomy®o goo00oR 3o30soly 3930H o0
N %iﬁlg%” 360dgbgammds | 360dgbgenmds dobiobyds dobdomgds

2003 ! 1,806.6 2,765.5 600.0 918.4234 1928 | 595 0846554 6909'5142

2003 . 2,109.4 3,346.0 644.7 1022.5661 2200 1 366 0324896 8430‘2925

2003 i 2.247.4 3,678.6 673.1 1101.7473 24741 404.9826382 9482'816:

2003 v 2,400.7 4.062.7 764.6 1293.9281 2658 | 4497295046 10530'585

2004 ! 2,021.5 3,016.2 7026 1048.2916 2213 1 330 5654615 7733'2862

2004 . 24310 3,562.5 7293 1068.7334 2388 | 3498770166 8192‘4981

2004 Il 2,575.2 3,827.9 779.5 1158.6208 248.9 | 370.0381038 | 8664.5773
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3

2004 v 2,796.6 4,248.9 923.4 1403.0201 2678 | e ocorsor 9526.546;
2005 ' 2,509.5 32146 7535 983.19962 2353 | 307.0166519 7188.9072
2005 I 2,823.2 3,921.0 930.1 19917184 2703 | L oo 8789.5912
2005 ! 3,032.9 43091 1.071.5 1522.3849 2962 | 450.8073446 9853.357461
2005 v 3,255.4 4,556.2 1,136.5 1590.6161 BILT | e ciees 10215.281
2006 ' 28350 35148 922.2 1162.8167 2714 342.172062 8012.083;
2006 ! 3,356.4 41975 948.8 1186.5554 3097 | 387.3506986 9069'9582
2006 I 3,626.6 4,739.1 11122 1453.4289 348.1 | 454.8870663 10651.34:
2006 v 3,971.9 5,062.4 1,272.1 1621397 3772 | oo aoron 11256.723
2007 ' 3,413.6 3,985.4 11092 1295.0424 3343 | 390.3198363 | 9139.4815
2007 I 4,082.8 4,758.7 1,069.0 1245.9409 3929 | 0 ouomrms 10723.0631
2007 i 4,531.0 5,395.8 1,864.6 5220.5381 4262 | o cinn 11884.473
2007 v 4,966.4 5,644.5 1,404.7 1596.4689 4636 | e groraen 12337.80;
2008 ' 41954 44221 1,025.9 1081.4536 3818 | 4024617983 9423'7893
2008 I 4,944.7 5,160.4 1,321.9 13796091 4404 | o e 10761.76?
5008 i 4,751.0 5,091.1 1,140.0 197157 475.9 00035253 11940.322
2008 v 51838 5,588.7 1:463.9 1578.1759 460.0 | 495.9446422 11612'723
2009 | 3,971.0 4,206.7 329.6 349.12113 3796 | 400 1008283 9415.337;
2009 ! 4.215.2 47116 393.0 433.08927 4221 | 4652040414 10892'925
2009 i 4,590.4 5,016.6 716.4 782.91589 2523 | 4ousessont 11573.962
2009 v 51493 5,588.3 903.9 980.98708 4974 | 539 7897683 12639'373
2010 | 4,323.6 4,323.6 580.8 58075074 4609 | o guo 10792.91;
2010 ! 50723 50723 9808 980.82959 5126 | 5155075624 12002'652
2010 i 5,362.4 5,362.4 1,364.6 1364.6237 5493 | 10550129 12860.89§
2010 v 5,985.0 5,985.0 1,5515 1551.4809 604.0 1 604.0062364 14143'022
2011 | 5,174.0 4,581.1 987.1 §74.00449 6194 | oo 12840.732
2011 ! 58796 5,369.7 1,328.8 1213.4151 1221 650.4121037 15229'633
2011 i 6,292.4 5,824.8 2,023.9 1873.4953 6369 | oo cciorer 13804.802
2011 v 6,997.9 6.485.7 20283 1874.0841 0923 | 639.6704784 14978'322
2012 | 5,669.9 4,888.3 1,373.3 11840274 6878 | cox orcusng 13885.69:
2012 I 6,484.7 5,818.2 2,012.4 1805.5646 T84 | e 16269.183
2012 ! 6,818.0 6.215.9 2,208.7 2028.5155 653.9 601.877934 14093'192
2012 ! [l 0oL 1.985.9 1841.4668 0809 | 6313467983 14783'212
5013 | 5,776.8 5,004.6 1,159.4 1004.4449 7038 | o ouoioo 14277.46:
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16233.974
2013 I 6.544.5 5.908.6 1.687.5 1523.4823 7679 | 933043329 1
14302.991
2013 t 6,835.0 6,361.5 1,806.5 1681.331 6563 | ¢10.8378599 5
14896.934
2013 v 7,691.0 7,180.2 1,999.6 1866.76 681.5 636.2033849 6
14313.914
2014 ! 6,295.6 5365.4 1516.3 1292.2633 731 611 3043521 6
17064.646
2014 1] 7,169.0 6,196.0 2,249.6 1944.28 843.2 728.7798632 6
14812.793
2014 t 7,564.3 6,720.1 2,280.1 2025.5933 211 635 6099822 7
15570.229
2014 v 8121.6 7,304.1 2642.9 2376.8638 7394 | 5649578033 8
2015 ' 6,876.3 5,539.0 2,002.4 1612.9637 748.3 | £02.7803482 | 14114.322
17517.756
2015 . 7.811.5 6.349.4 2:452.5 1993.4745 92041 481308242 4
15413.294
2015 1] 8,285.4 6,912.3 2,635.5 2198.7460 789.0 658.2555803 3
16360.204
2015 v 8,782.4 7,521.9 3,090.3 2646.7866 8158 | (956052396 2
14531.430
2016 ! 7,357.6 56900 21813 1686.9405 8025 | ¢30.5037877 2
2016 I 8,078.1 6,537.4 2,785.4 2254.1669 987.3 | 799.0051349 | 18708.997
16347.618
2016 1] 8,749.1 7,069.7 2,802.0 9264.1731 864.0 698.1577513 2
sbs®mo 22 obggbBoEogdol  olgag@s@m@oll  dm@geol @ mas@omdgeno
d60dgbgermdgdo
Yoo/
335G HE0 log(1;) log(I;-1) log(y:) log(y¢-1)

2003Q1 6.988798 NA 8.096859 NA

2003Q2 6.995522 6.988744 8.133956 8.096868

2003Q3 6.954280 6.995526 8.158560 8.133954

2003Q4 7.012096 6.954336 8.194025 8.158549

2004Q1 7.119703 7.012093 8.182438 8.194027

2004Q2 7.053576 7.119631 8.197688 8.182451

2004Q3 6.984324 7.053532 8.196892 8.197695

2004Q4 7.099285 6.984486 8.240804 8.196862

2005Q1 7.062364 7.099223 8.262111 8.240816

2005Q2 7.254679 7.062269 8.294861 8.262134

2005Q3 7.235955 7.254600 8.313818 8.294866

2005Q4 7.223400 7.236257 8.313381 8.313768

2006Q1 7.248713 7.223220 8.346145 8.313406

2006Q2 7.189702 7.248633 8.364187 8.346179

2006Q3 7.158733 7.189591 8.408709 8.364189

2006Q4 7.237442 7.159159 8.420789 8.408640

2007Q1 7.390131 7.237135 8.450790 8.420829

2007Q2 7.248484 7.390077 8.490076 8.450834

2007Q3 7.562896 7.248398 8.541054 8.490064

2007Q4 7.205675 7.563346 8.528986 8.540983

2008Q1 7.251235 7.205303 8.552345 8.529031

2008Q2 7.364512 7.251235 8.570893 8.552390

2008Q3 6.939179 7.364442 8.487165 8.570880

2008Q4 7.185411 6.939596 8.516036 8.487093

2009Q1 6.167641 7.185025 8.502102 8.516081
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2009Q2 6.192660 6.167693 8.478658 8.502145
2009Q3 6.490241 6.192661 8.477408 8.478643
2009Q4 6.698503 6.490507 8.511471 8.477343
2010Q1 6.717523 6.698171 8.531482 8.511513
2010Q2 6.991437 6.717714 8.551356 8.531513
2010Q3 7.043373 6.991513 8.547358 8.551344
20100Q4 7.158884 7.043363 8.576155 8.547311
2011Q1 7.153451 7.158662 8.592050 8.576184
2011Q2 7.165540 7.153840 8.608046 8.592072
2011Q3 7.377115 7.165899 8.630934 8.608040
201104 7.354393 7.376578 8.651026 8.630904
2012Q1 7.455374 7.354138 8.659074 8.651042
2012Q2 7.536024 7.456738 8.689514 8.659085
2012Q3 7.470830 7.536271 8.704052 8.689516
20120Q4 7.351715 7.469775 8.681610 8.704036
201301 7.274862 7.351419 8.683489 8.681614
2013Q2 7.334319 7.277321 8.706808 8.683495
2013Q3 7.313433 7.334520 8.715440 8.706814
2013Q4 7.370290 7.311722 8.755468 8.715431
2014Q1 7.504192 7.369894 8.752565 8.755471
2014Q2 7.562479 7.507932 8.756299 8.752566
2014Q3 7.524876 7.562422 8.769013 8.756296
2014Q4 7.611125 7.522611 8.772644 8.769023
2015Q1 7.709209 7.610769 8.783491 8.772638
2015Q2 7.577222 7.713654 8.782293 8.783487
2015Q3 7.628004 7.577191 8.796693 8.782286
2015Q4 7.714234 7.625203 8.801952 8.796716
2016Q1 7.744005 7.713897 8.809522 8.801940
2016Q2 7.699932 7.748949 8.812532 8.809519
2016Q3 7.666168 7.699819 8.818912 8.812521
20160Q4 NA 7.663086 NA 8.818945

sbs@mo 2.3: 0bgglBoEogdol gomas@omndyano 360dgbgermdols dgdm§dgds gOmgyermgsb

3gLgol >s@Lgdmdsby

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.576372 0.2923
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.036961 0.2707
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root
Exogenous: None

Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.378946 0.7902
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_INVESTMENT_REAL_SA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.348600 0.0000
Test critical values: 1% level -2.609324
5% level -1.947119
10% level -1.612867

*MacKinnon (1996) one-sided p-values.

sbo@mo 24: 0b39LbG030gd0l @op0@Mgdymo gmas@omdyamo 360dgbgermdols dgdm{agds
9O ggermgsabo gglgol sOLgdmdaby

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.578745 0.2913
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.040823 0.2691
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root

Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

0.376312 0.7895

Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_INVESTMENT_REAL_1_SA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-9.341252 0.0000

Test critical values: 1% level
5% level
10% level

-2.609324
-1.947119
-1.612867

*MacKinnon (1996) one-sided p-values.

©sbs®mo 2.5 393-b @omgs@ondygao  360dgbgamdols  dgdm§dgds  gOmgymmgsbo
> Lgomdaby
Null Hypothesis: LOG_GDP_REAL_SA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.124293 0.5208
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_GDP_REAL_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.080410 0.2532
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116

*MacKinnon (1996) one-sided p-values.

Babgol
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Null Hypothesis: LOG_GDP_REAL_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.474892 1.0000
Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_GDP_REAL_SA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.454622 0.0150
Test critical values: 1% level -2.611094
5% level -1.947381
10% level -1.612725

*MacKinnon (1996) one-sided p-values.

5bo@mo 2.6: 333- @op0@gdyao @mas@ondyao d60dgbgermdols gdm[dgds gOmgymmgsbo
3gLgol s@Lgdmdsby

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.124690 0.5206
Test critical values: 1% level -4.137279
5% level -3.495295
10% level -3.176618
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.079714 0.2534
Test critical values: 1% level -3.557472
5% level -2.916566
10% level -2.596116

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

4.474220 1.0000

Test critical values: 1% level -2.608490
5% level -1.946996
10% level -1.612934
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LOG_GDP_REAL_1_SA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-2.455044 0.0150

Test critical values: 1% level -2.611094
5% level -1.947381
10% level -1.612725
*MacKinnon (1996) one-sided p-values.
2.7: obggbpoiogdol  oJbgamg@s@m@ol  dJmwgmols  ba@hgbmdomo

oboFogngdols JolGma®sds

V9309d00

12
Series: Residuals
Sample 2003Q2 2016Q3
101 Observations 54
8 Mean -0.000435
Median -0.014710
Maximum 0.179935
6 Minimum -0.222487
Std. Dev. 0.092305
4 Skewness -0.106826
) Kurtosis 2.579618
2 I Jarque-Bera 0.500327
ﬂ Probability ~ 0.778673
0 ! I
-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20
sbs®mo 28 0bggbBoiogdol  oJlgmg@s@m@ols  dmwgedo  3gBgOmbzgesl@g®mdols
‘dgdm§dgds
Heteroskedasticity Test: Glejser
F-statistic 0.640363 Prob. F(4,49) 0.6362
Obs*R-squared 2.682595 Prob. Chi-Square(4) 0.6123
Scaled explained SS 2.145929 Prob. Chi-Square(4) 0.7089
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sbs@mo  29:  0bgglGoiogdol  oJlgag@s@m@ols  dmgaol  IF3@0g9000

30060 950>305bg

Date: 06/18/18 Time: 16:21

Series: LOG_INVESTMENT_REAL_SA LOG_INVESTMENT_REAL_1_SA
LOG_GDP_REAL_SA LOG_GDP_REAL_1_SA

Sample (adjusted): 2003Q2 2016Q3

Included observations: 54 after adjustments

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=10)

‘dgdcm(dgds

Dependent tau-statistic Prob.* Z-statistic Prob.*
LOG_INVESTMENT_

REAL_SA -7.970360 0.0000 -58.26543 0.0000
LOG_INVESTMENT_

REAL_1 SA -8.216255 0.0000 -59.85943 0.0000
LOG_GDP_REAL_SA -6.963546 0.0000 -100.4544 0.0000
LOG_GDP_REAL 1_

SA -7.066242 0.0000 -102.7424 0.0000

*MacKinnon (1996) p-values.

sbs®mo 3: 0bgglRoogdol sg@m@gy®gloyeo Jmwgeno

sbs@mo 3.1: 0bggbBoiogdols ARIMA(O,1,1) Jmeganols gd3o@oygao @gogobsos

Dependent Variable: DLGI
Method: Least Squares

Date: 06/18/18 Time: 16:44
Sample (adjusted): 2003Q2 2017Q4
Included observations: 59 after adjustments
Convergence not achieved after 500 iterations

MA Backcast: 2003Q1

Variable Coefficient Std. Error t-Statistic Prob.

WAR -0.372945 0.138566 -2.691456 0.0093

MA(1) -0.619697 0.107428 -5.768473 0.0000
R-squared 0.310959 Mean dependent var 0.020659
Adjusted R-squared 0.298871 S.D. dependent var 0.369879
S.E. of regression 0.309712 Akaike info criterion 0.526965
Sum squared resid 5.467542 Schwarz criterion 0.597390
Log likelihood -13.54548 Hannan-Quinn criter. 0.554456
Durbin-Watson stat 1.900579
Inverted MA Roots .62

sbs@mo 32: 0bgglBoiogdol ARIMA(O,1,2) dmgaol gddo@ogero Ggogobsios

Dependent Variable: DLGI
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Method: Least Squares

Date: 06/18/18 Time: 16:47

Sample (adjusted): 2003Q2 2017Q4
Included observations: 59 after adjustments
Convergence achieved after 16 iterations
MA Backcast: 2002Q4 2003Q1

Variable Coefficient Std. Error t-Statistic Prob.

WAR -0.360512 0.141893 -2.540721 0.0139

MA(1) -0.547356 0.136061 -4.022872 0.0002

MA(2) -0.085776 0.134537 -0.637570 0.5264
R-squared 0.314557 Mean dependent var 0.020659
Adjusted R-squared 0.290077 S.D. dependent var 0.369879
S.E. of regression 0.311649 Akaike info criterion 0.555629
Sum squared resid 5.438995 Schwarz criterion 0.661266
Log likelihood -13.39105 Hannan-Quinn criter. 0.596865
Durbin-Watson stat 2.002351
Inverted MA Roots .67 -.13

sbs@mo 33: 0bggbGoiogdol ARIMA (1,1,0) dmwgaols gddo@ogero @gogroboos

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:50

Sample (adjusted): 2003Q3 2017Q4
Included observations: 58 after adjustments
Convergence achieved after 11 iterations

Variable Coefficient Std. Error t-Statistic Prob.

WAR -0.551740 0.204175 -2.702290 0.0091

AR(1) -0.316779 0.129580 -2.444663 0.0177
R-squared 0.189580 Mean dependent var 0.019163
Adjusted R-squared 0.175109 S.D. dependent var 0.372929
S.E. of regression 0.338708 Akaike info criterion 0.706516
Sum squared resid 6.424482 Schwarz criterion 0.777565
Log likelihood -18.48895 Hannan-Quinn criter. 0.734191
Durbin-Watson stat 2.192609
Inverted AR Roots -.32

sbs@mo 34: 0bgglBoEogdols ARIMA (1,1,1) dmpgerols gddo®oygao Ggoeobozos

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:53

Sample (adjusted): 2003Q3 2017Q4
Included observations: 58 after adjustments
Convergence achieved after 17 iterations
MA Backcast: 2003Q2

Variable Coefficient Std. Error t-Statistic Prob.

WAR -0.366507 0.141744 -2.585707 0.0124
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AR(1) 0.067266 0.219534 0.306406 0.7605

MA(1) -0.652982 0.168846 -3.867327 0.0003
R-squared 0.315177 Mean dependent var 0.019163
Adjusted R-squared 0.290274 S.D. dependent var 0.372929
S.E. of regression 0.314175 Akaike info criterion 0.572607
Sum squared resid 5.428836 Schwarz criterion 0.679182
Log likelihood -13.60560 Hannan-Quinn criter. 0.614120
Durbin-Watson stat 1.953412
Inverted AR Roots .07
Inverted MA Roots .65

obs@mo 3.5: 0bgglBoiogdol ARIMA (1,1,2) dmpgaol gddo@ogero @gogroboios

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:54

Sample (adjusted): 2003Q3 2017Q4
Included observations: 58 after adjustments
Convergence achieved after 34 iterations
MA Backcast: 2003Q1 2003Q2

Variable Coefficient Std. Error t-Statistic Prob.
WAR -0.426004 0.145913 -2.919581 0.0051
AR(1) 0.537899 0.449658 1.196241 0.2368
MA(1) -1.261574 0.412327 -3.059642 0.0034
MA(2) 0.503546 0.246495 2.042825 0.0460
R-squared 0.329147 Mean dependent var 0.019163
Adjusted R-squared 0.291877 S.D. dependent var 0.372929
S.E. of regression 0.313820 Akaike info criterion 0.586479
Sum squared resid 5.318091 Schwarz criterion 0.728579
Log likelihood -13.00791 Hannan-Quinn criter. 0.641830
Durbin-Watson stat 1.787632
Inverted AR Roots .54
Inverted MA Roots .63-.33i .63+.33i

sbs@mo 3.6: 0bgglBoiogdols ARIMA (2,1,0) dmpgenols gd3o@oygao Ggogobsios

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:55

Sample (adjusted): 2003Q4 2017Q4
Included observations: 57 after adjustments
Convergence achieved after 12 iterations

Variable Coefficient Std. Error t-Statistic Prob.
WAR -0.425788 0.167161 -2.547177 0.0137
AR(1) -0.440580 0.129591 -3.399765 0.0013
AR(2) -0.357499 0.129058 -2.770068 0.0077
R-squared 0.287750 Mean dependent var 0.018191
Adjusted R-squared 0.261370 S.D. dependent var 0.376170
S.E. of regression 0.323294 Akaike info criterion 0.630688
Sum squared resid 5.644032 Schwarz criterion 0.738217
Log likelihood -14.97460 Hannan-Quinn criter. 0.672477
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Durbin-Watson stat 2.376093

Inverted AR Roots -.22-.56i -.22+.56i

sbs@mo 3.7: 0bgglBoiogdols ARIMA (2,1,1) dmegenols gd3o@oygao Ggoaobsos

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:56

Sample (adjusted): 2003Q4 2017Q4
Included observations: 57 after adjustments
Convergence achieved after 13 iterations
MA Backcast: 2003Q3

Variable Coefficient Std. Error t-Statistic Prob.
WAR -0.356928 0.134707 -2.649670 0.0106
AR(1) -0.139042 0.236752 -0.587289 0.5595
AR(2) -0.338134 0.164176 -2.059585 0.0444
MA(1) -0.435547 0.244674 -1.780113 0.0808
R-squared 0.367170 Mean dependent var 0.018191
Adjusted R-squared 0.331349 S.D. dependent var 0.376170
S.E. of regression 0.307598 Akaike info criterion 0.547548
Sum squared resid 5.014688 Schwarz criterion 0.690920
Log likelihood -11.60511 Hannan-Quinn criter. 0.603267
Durbin-Watson stat 2.119550
Inverted AR Roots -.07+.58i -.07-.58i
Inverted MA Roots 44

sbs@mo 3.8: 0bggliBoiEogdol ARIMA (2,1,2) dmgaols gddo@ogero @gogobsios

Dependent Variable: DLGI

Method: Least Squares

Date: 06/18/18 Time: 16:58

Sample (adjusted): 2003Q4 2017Q4
Included observations: 57 after adjustments
Convergence achieved after 24 iterations
MA Backcast: 2003Q2 2003Q3

Variable Coefficient Std. Error t-Statistic Prob.
WAR -0.487297 0.076114 -6.402177 0.0000
AR(1) 0.255972 0.106428 2.405127 0.0198
AR(2) -0.674570 0.111511 -6.049383 0.0000
MA(1) -1.014813 0.036838 -27.54804 0.0000
MA(2) 0.941196 0.027158 34.65670 0.0000
R-squared 0.556537 Mean dependent var 0.018191
Adjusted R-squared 0.522425 S.D. dependent var 0.376170
S.E. of regression 0.259959 Akaike info criterion 0.227047
Sum squared resid 3.514098 Schwarz criterion 0.406262
Log likelihood -1.470851 Hannan-Quinn criter. 0.296696
Durbin-Watson stat 1.919194
Inverted AR Roots .13+.81i .13-.81i
Inverted MA Roots .51+.83i .51-.83i
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sbs@mo  39:  obggbBozogdols  ARIMA  (2,1,2)  dmpgeol  bo®hgbmdoon {936 98do
53G™M MM gensz00l ‘dgdmdgds 5O03-mEBA0L Aabdol dobgogom

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.939117 Prob. F(2,50) 0.1545
Obs*R-squared 2.242082 Prob. Chi-Square(2) 0.3259

sbs@mo 3.10: 0bgglBoiogdols ARIMA (2,1,2) dmpgendo 3gBg®mlzgosbRg®@maols dgdm§dgds
3 90x 9ol GgbGol dobgogom

Heteroskedasticity Test: Glejser

F-statistic 3.468508 Prob. F(1,55) 0.0679
Obs*R-squared 3.381392 Prob. Chi-Square(1) 0.0659
Scaled explained SS 3.479104 Prob. Chi-Square(1) 0.0621

sbs@mo 4: 0bgglRoE0gdol bgmymslogyg®o dmwegeno

©sbs®mo 4.1: 253mdggdols Jodwobotg 360dgbgamdols Igdm{dgds ghmgygemgsbo ggligols
NOIIDIRY )
Null Hypothesis: Y_SA has a unitroot

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.172190 0.4934
Test critical values: 1% level -4 165756
5% level -3.508508
10% level -3.184230
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y_SA has a unitroot
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.866510 0.7902
Test critical values: 1% level -3.577723
5% level -2.925169
10% level -2.600658
*MacKinnon (1996) one-sided p-values.
MNull Hypothesis: Y_SA has a unitroot
Exocgenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.827163 0.9999
Test critical values: 1% level -2.615093
5% level -1.947975
10% level -1.612408

sbs@mo  42: 3odggeo  Gopol  Lbgomdgdom  godmdggdol  Lgbmbydow  dolfm@gdyeo

d60dgbgermdols gOmgyemgsbo ggligol s@Lgdmdsbg dgdm{dgds
Null Hypothesis: D(Y_SA) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.114975 0.0000
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.179052 0.0000
Test critical values: 1% level -3.581152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.124660 0.0337
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135
*MacKinnon (1996) one-sided p-values.
sbs®mo 43 asdmdggool  Lgbmbydo  dnlLfm@gdygmo  @oyo@gdymo
‘dgdm§dgds ghmgyemgsbo ggligol s@lgdmdsby
Null Hypothesis: Y_SA_1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.139953 0.5105
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y_SA_1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*

db0dgbgermdbdols
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Augmented Dickey-Fuller test statistic -0.713978 0.8330
Test critical values: 1% level -3.581152

5% level -2.926622

10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y_SA 1 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3.894229 0.9999
Test critical values: 1% level -2.616203

5% level -1.948140

10% level -1.612320

*MacKinnon (1996) one-sided p-values.

sbs®mo  44: 3odggeo  @opoll  Lbgombdom  aodmdggool  Lgbmbydsw  Inbfm@gdyeo

o090 9e0 db0dgbgamdols dgdmdgos g@mgyemgsbo ggligol s@lgdmdsby

Null Hypothesis: D(Y_SA_1) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.011393 0.0000
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA_1) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.091754 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA_1) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -2.084454

0.0370

Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036

*MacKinnon (1996) one-sided p-values.

sbsdmo  45:  godmdggds -2 3g@omwols  Lgbmbyds  dnl{m@gdgeo

‘dgdm(dgds g@mggamgsbo gglgol s@lgdmdaby

Null Hypothesis: Y_SA_2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.117219 0.5225
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y_SA_2 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.809819 0.8066
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y_SA_2 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.749572 0.9999
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229

d60dgbgermdols
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*MacKinnon (1996) one-sided p-values.

obs@mo  4.6:  3oGggao  Goaol  Lbgomdgbomn  yodmdggdols

t-2

39@omeol  bgbobydsw

dob{m@goygao 360dgbganmdols dgdm{dgods gamggermgsbo gglgol s@Lgdmdsby

Null Hypothesis: D(Y_SA_2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.881210 0.0000
Test critical values: 1% level -4.180911
5% level -3.515523
10% level -3.188259
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA_2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.953791 0.0000
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2.603064
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y_SA_2) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.343627 0.0000
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135

*MacKinnon (1996) one-sided p-values.

sbs@mo 4.7: 0bggl@Boogdols bgmgensliogy®o dmogaeno M=2

Dependent Variable: DI
Method: Least Squares
Date: 06/18/15 Time: 17:44
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Sample (adjusted): 2003Q4 2014Q4
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DY 1.147219 0.254294 4511395 0.0001

DY_1 -0.250231 0.256004 -0.977451 0.3342

DY_2 0.714125 0.260568 2.740651 0.0091

K_SA_1TR -0.043750 0.051965 -0.841919 0.4048

C -53.31793 26.82434 -1.987670 0.0537

R-squared 0.436377 Mean dependent var 13.57115

Adjusted R-squared 0.380015 S.D. dependent var 146.8725

S.E. of regression 115.6461 Akaike info criterion 12.44339

Sum squared resid 534960.8 Schwarz criterion 12.64413

Log likelihood -274.9762 Hannan-Quinn criter. 12.51822

F-statistic 7.742369 Durbin-Watson stat 2.504492
Prob(F-statistic) 0.000102

sbs®mo 4.8: 0b3gbEoiE0gdols bgmgamsbogyg®o dmegaol dgdm{dgds 3gBgambggeslb@y®dmdbols
30mdagdobg goo@dol BglBol dobgwgom

Heteroskedasticity Test: White

F-statistic 1.655873 Prob. F(14,30) 0.1204
Obs*R-squared 19.61557 Prob. Chi-Square(14) 0.1427
Scaled explained SS 19.08839 Prob. Chi-Square(14) 0.1616

6™ -300BOOL BHILEHO BsMPIBbMdOom 9309030 53EMIMMYE5300L sMLYdMBOL Fglsbgd

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.077581 Prob. F(4,36) 0.1041
Obs*R-squared 8.439672 Prob. Chi-Square(4) 0.0767

sbs@mo  49:  0bggbBoigogdol  bgmgmobogy®o  Jmpgaols  bs@bgbmdomo  {ggm9d0l
obsFogngdols JolGma®sds
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Std. Dev.
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Kurtosis

il

[ |
=300 -2 -A0 130 100 -0 4 100 13 2

a
(=1

Series: Residuals
Sample 200304 201404
Observations 45

-1.83e-14
-8.145209
239 4871
-205.3584
110 2842
-0.273145
3483221

Jarque-Bera 0.2951803

Probability 0.8123185

sbs®mo 5: 0bggb@Boogdol Gmdobols g dmwgeno

db0dgbgermdgdols

sbs®mo  5.1: god0fogoll Lgbmby@se  dmlfm®gdymo  @syo®gdygmo
‘dgdm§dgds ghmgyemgsbo ggligol s@lgdmdsby
Null Hypothesis: K_SA 1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.643538 0.0382
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: K_SA 1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.391984 0.9019
Test critical values: 1% level -3.581152
5% level -2.926622
10% level -2.601424

*MacKinnon (1996) one-sided p-values.
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abs®mo

52:

Null Hypothesis: K_SA 1 has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2.603749 0.9973
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320

*MacKinnon (1996) one-sided p-values.

nogolygomo  Fgg0ol s F@gbool  godm@oibgol  dgdogy
500 9d9eo0 360dgbgamdols dgdm§dgds gomgymmgsbo ggligol s@Lgdmdsby

Null Hypothesis: K_SA 1TR has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.267985 0.0240
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320

*MacKinnon (1996) one-sided p-values.

35303 og00ls

sbs@mo 53: 3o30@swols t-2 3g@omols gbmby@se Jolfm@gdygmo @msau®o dbodgbgamdols

‘dgdm(dgds g@mgygamgsbo ggligol s@lgdmdaby

Null Hypothesis: K_SA_2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.197458 0.4794
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: K_SA_2 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.200029 0.9309
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: K_SA_2 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.724424 0.9980
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
sbs@mo  54: 3oGggero  @opaol  Lbgomdgdom  godoGomol -2 3g@omeols

dofmeagdbyao db0dgbgenmdols dgdm§dgds gOmgyammgsbo ggligol s@OLgdMdsby

Null Hypothesis: D(K_SA_2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.831283 0.0001
Test critical values: 1% level -4.180911
5% level -3.515523
10% level -3.188259
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(K_SA_2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.856573 0.0000
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2.603064

*MacKinnon (1996) one-sided p-values.

bgbebydow
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Null Hypothesis: D(K_SA_2) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.215979 0.0000
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135

*MacKinnon (1996) one-sided p-values.

sbs@mo  55: godoGomol  t-3 3g@omeol  Lybmbydse  Jolfm@gdyao  dbodgbgamdols
‘dgdm(dgds g@mggamgsbo ggligol s@lgdmdaby
Null Hypothesis: K_SA_3 has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.155135 0.5018
Test critical values: 1% level -4.180911
5% level -3.515523
10% level -3.188259
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: K_SA_3 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.360908 0.9069
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2.603064
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: K_SA_3 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic 2.546569 0.9968

Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135

*MacKinnon (1996) one-sided p-values.

sbs®mo 5.6: 3oMggemols Gogols bbgomdom godo@ogol t-3 3g@omwol Lybmbydsw
deolfmeagdyamo db0dgbganmdols gdmFdgds gOmgyammgsbo gglgol s@Lgdbmbdsby
Null Hypothesis: D(K_SA_3) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.794116 0.0001
Test critical values: 1% level -4.186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(K_SA_3) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.842473 0.0000
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2.603944
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(K_SA_3) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.260421 0.0000
Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036

*MacKinnon (1996) one-sided p-values.
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sbs@mo 5.7: 0bgglBozogdol Gmdobols dmwgao M=1 dgdmbgggsdo

Dependent Variable: I_SA_D

Method: Least Squares

Date: 06/30/15 Time: 12:04

Sample (adjusted): 2003Q4 2014Q4
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

K_SA_1TR 0.029416 0.066797 0.440376 0.6619

DK_2 0.001534 0.104785 0.014639 0.9884

C 13.93693 24.81548 0.561622 0.5774

R-squared 0.005454 Mean dependent var 13.57115

Adjusted R-squared -0.041906 S.D. dependent var 146.8725

S.E. of regression 149.9183 Akaike info criterion 12.92240

Sum squared resid 943970.9 Schwarz criterion 13.04284

Log likelihood -287.7540 Hannan-Quinn criter. 12.96730

F-statistic 0.115152 Durbin-Watson stat 2.724809
Prob(F-statistic) 0.891511

sbs®mo 5.8: 0b3gbBoE0gdol Bmdobol dmpgao M=2 dgdmbgggsdo

Dependent Variable: |_SA D

Method: Least Squares

Date: 06/30/15 Time: 12:06

Sample (adjusted): 2004Q1 2014Q4
Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

K_SA 1TR 0.041405 0.071963 0.575364 0.5683

DK_2 0.002396 0.106965 0.022399 0.9822

DK_3 -0.072661 0.103593 -0.701412 0.4871

C 20.96522 27.44419 0.763922 0.4494

R-squared 0.016922 Mean dependent var 12.99888

Adjusted R-squared -0.056809 S.D. dependent var 148.5197

S.E. of regression 152.6801 Akaike info criterion 12.98107

Sum squared resid 932448.1 Schwarz criterion 13.14327

Log likelihood -281.5836 Hannan-Quinn criter. 13.04123

F-statistic 0.229512 Durbin-Watson stat 2.676092
Prob(F-statistic) 0.875293

sbs@mo 5.9: Bmdbdobols 0bgglBo3ogdol dmwgano dggamddogo (33eswols @sau@o
d60dgbgermdols hodmgom s3blbger (33ensoo©

Dependent Variable: I_SA_D
Method: Least Squares
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Date: 06/30/15 Time: 12:07
Sample (adjusted): 2003Q4 2014Q4
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
K_SA_1TR 0.027918 0.061769 0.451976 0.6537
DK_2 0.075404 0.100301 0.751782 0.4565
|_SA_D1 -0.426798 0.149772 -2.849661 0.0068
C 10.58988 22.97650 0.460901 0.6473
R-squared 0.169871 Mean dependent var 13.57115
Adjusted R-squared 0.109130 S.D. dependent var 146.8725
S.E. of regression 138.6269 Akaike info criterion 12.78614
Sum squared resid 787914.5 Schwarz criterion 12.94673
Log likelihood -283.6881 Hannan-Quinn criter. 12.84600
F-statistic 2.796640 Durbin-Watson stat 1.900289

Prob(F-statistic) 0.052077

©5bs@mo 5.10 dOM0d-ymeadols Bglgo Gmdobol 0bggbEoEogdols dmwgendo, Lows
90 gamdM030 (33@0o0l @say@o 360dgbgamds hodmygmos sdblbgan (3gas@sw

Rreliech-Gndfrev Serial Carrelatinn | M Teat:

F-statistic 1.106335 Prob. F(4,37) 0.3681
Obs*R-squared 4.807210 Prob. Chi-Square(4) 0.3077

sbs®@mo 5.11: badhgbgdol gobofomgdol JobFma®sds Gmdobol M=2 dJmwgendo

0
Series: Residuals
] Sample 200401 201404
E Cbservations 44
o hMean 0.000000
Median 5. 228807
— Maximum 303.0581
1 Minimum  -519.4827
Std. Dev. 147 2677
Skewness -1.318137
2 Kurtosis 5 088532
o |_| |_| Jarque-Bera 259.13459
1T T T 17 17 Probakility  0.000000
=500 -400 =300 =200 =100 L1} 100 200 300

©sbs®mo 5.12: go0dol HgbBo 3gBgeOmbigesb@gamdols dglobgd Hmdobols M=2 Jmwgando

Heteroskedasticity Test: White

F-statistic 0.534743 Prob. F(9,34) 0.8388
Obs*R-squared 5.455904 Prob. Chi-Square(9) 0.7929
Scaled explained SS 11.24667 Prob. Chi-Square(9) 0.2592
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sbs®mo 6: 0bgglGoiogdol gyaso bsgopgdols Jmwgeno

©sbs®mo 6.1: 30335600l dA9bgols dgdm§dgds ©ogz0-gumg@ols BHgbEom
Null Hypothesis: B has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.110472 0.1240
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: B has a unit root
Exogenous: Constant
Lag Length: 9 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.441574 0.9809
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: B has a unit root
Exogenous: None
Lag Length: 9 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.284873 0.9453
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(B) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.083544 0.5305
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(B) has a unit root
Exogenous: Constant
Lag Length: 8 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.580849 0.4778
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(B) has a unit root
Exogenous: None
Lag Length: 7 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.881714 0.3249
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(B,2) has a unit root
Exogenous: None
Lag Length: 6 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.392888 0.0000
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571

*MacKinnon (1996) one-sided p-values.

sbs®mo  62: 0bgglBoogdbol  Fymswo  bogogbdol  dmegaol  badhgbmdomo  Fggm9d0l
oboFogrgdols JolGma®sds
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12

Series: Residuals
Sample 2006Q4 2014Q4
104 Observations 33
8 | Mean 23.89222
Median 60.97378
5 Maximum 857.8109
7 Minimum -828.0167
Std. Dev. 340.8722
4 Skewness -0.214813
Kurtosis 3.359834
o Jarque-Bera  0.431832
Probability 0.805803
0
-1000 -750 -500 -250 0 250 500 750 1000
sbs®mo  6.3: 0bggbBoiogdol  gyemowo  bsgowgdols  Jmgeols  bodhgbmbdomo {93k 9630

58 3m@gansizools 3Gmdagdol dgdm{dgds dOMm0d-ymeadol Bgb@ol dobgogom

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.702691 Prob. F(4,27) 0.1785
Obs*R-squared 6.513934 Prob. Chi-Square(4) 0.1639

sbs@mo  64: 0bgglBoEogdol  gymowo  bogowgdol  dmwgedo  39BHgOmbggsbE @ mdols

30 gdol gdm{dgos goo@ol @GglBol dobgogom

Heteroskedasticity Test: White

F-statistic 0.277134 Prob. F(3,29) 0.8414
Obs*R-squared 0.919711 Prob. Chi-Square(3) 0.8207
Scaled explained SS 0.931573 Prob. Chi-Square(3) 0.8178

sbs®mo  6.5: 9d3zodmgl  ggo@s@ms  dgmmwomn  dgRsligdygeo  0bgglBoiEogdol  Gyaswo

bogo@gool  (j=2) dmpgmo, @®Imopsbsi  aodm@ogbymos  dJoGomoo  gododomo @

mnogobyggomo {9360

Dependent Variable: I_D

Method: Least Squares

Date: 06/18/18 Time: 19:24

Sample (adjusted): 2007Q1 2014Q4
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

B_D2 0.273093 0.043290 6.308423 0.0000
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B D2 1 0.151240 0.049072 3.082017 0.0045

B_D2 2 0.065920 0.043186 1.526430 0.1377
R-squared 0.578334 Mean dependent var 23.60833
Adjusted R-squared 0.549254 S.D. dependent var 507.6801
S.E. of regression 340.8443 Akaike info criterion 14.58979
Sum squared resid 3369070. Schwarz criterion 14.72720
Log likelihood -230.4366 Hannan-Quinn criter. 14.63534
Durbin-Watson stat 2.546431

©5bsGmo 6.6: 9I3009L 33o0@sFAms Jgmmwom dgRsligdbymo 0bgglGoEogdol Gymsw©o
bogo©gools (j=3) dmpgeo, HmImoesbsi aodmmocbygmos JoMoms©o Jo30@smo ©s

nogobygomo (9360

Dependent Variable: |_D
Method: Least Squares

Date: 06/18/18 Time: 19:24
Sample (adjusted): 2007Q2 2014Q4
Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
B_D2 0.224838 0.083650 2.687848 0.0122
B D2 1 0.103759 0.085953 1.207160 0.2378
B D2 2 0.013227 0.089530 0.147733 0.8837
B_D2_ 3 -0.063549 0.094677 -0.671223 0.5078
R-squared 0.578915 Mean dependent var 34.89747
Adjusted R-squared 0.532128 S.D. dependent var 511.9729
S.E. of regression 350.1956 Akaike info criterion 14.67477
Sum squared resid 3311197. Schwarz criterion 14.85981
Log likelihood -223.4590 Hannan-Quinn criter. 14.73509
Durbin-Watson stat 2.485646

sbs@mo 7: g3mbmdogol d9bgd®030 ©mbosb aoob@®ols wodsbobosmgdgeno

06396 0309%0L Iy Godaogo@oyg@o Jmwpgamo s dJobo gddo@Mogeo Mgogobszos
LoJo®mgganmls dopsemomn by

sbs®mo 7.1: 0bgglBoEogool g3mbmdogols d9bgd®ogo wmbowsb ao@sb@ols

9@ B03@o3s@oyg®o Jmwpgmols dmomno 3§ 300g9d0

Vo / L, Yt I;
33°0 (>0 L, Vi1 K, ,

2003Q1 NA NA NA
2003Q2 NA 1.209908 0.198504
2003Q3 1.086242 1.099402 0.175294
2003Q4 1.006619 1.104415 0.183020
2004Q1 0.933844 0.742413 0.133523
2004Q2 1.011894 1.181122 0.185367
2004Q3 1.033778 1.074498 0.189693
2004Q4 0.984753 1.109982 0.217192
2005Q1 0.954226 0.770694 0.138431
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2005Q2 0.993905 1.197398 0.241008
2005Q3 1.009027 1.098980 0.232318
2005Q4 1.018391 1.057344 0.216525
2006Q1 NA 0.784601 0.152682
2006Q2 NA 1.174192 0.198641
2006Q3 NA 1.129029 0.214939
20060Q4 NA 1.068220 0.204179
2007Q1 NA 0.787255 0.154312
2007Q2 NA 1.194033 0.182853
2007Q3 NA 1.133881 0.277758
2007Q4 NA 1.046091 0.180180
2008Q1 NA 0.783542 0.117570
2008Q2 1.057627 1.166799 0.196362
2008Q3 1.037948 0.986571 0.152251
2008Q4 0.972731 1.097739 0.177283
2009Q1 0.990784 0.752715 0.040324
2009Q2 1.019741 1.120023 0.061698
2009Q3 1.022815 1.064734 0.096405
2009Q4 1.004849 1.113962 0.113686
2010Q1 0.944032 0.773688 0.061630
2010Q2 1.014271 1.173166 0.121894
2010Q3 1.034615 1.057193 0.152497
2010Q4 0.994202 1.116105 0.161809
2011Q1 0.970535 0.765430 0.082889
2011Q2 1.044979 1.172142 0.126750
2011Q3 1.023797 1.084753 0.165002
2011Q4 1.033941 1.110030 0.182090
2012Q1 0.950799 0.756036 0.106029
2012Q2 1.027691 1.190230 0.174410
2012Q3 1.061308 1.078667 0.167240
201204 0.953647 1.063019 0.175259
201301 0.964069 0.750157 0.091135
2013Q2 1.028626 1.180634 0.143124
2013Q3 1.045181 1.076651 0.138917
201304 0.994009 1.128696 0.175061
201401 0.967042 0.747249 0.116354
2014Q2 1.028087 1.154807 0.182191
2014Q3 1.018453 1.084587 0.159214
201404 0.988277 1.086903 0.215226
20150Q1 0.989135 0.758341 0.138949
2015Q2 1.009013 1.146308 0.189442
2015Q3 1.007771 1.088654 0.168354
201504 0.989899 1.088191 0.230330
2016Q1 0.982441 0.757707 0.138305
2016Q2 1.026390 1.148437 0.212132
2016Q3 1.008323 1.083891 0.170745
20160Q4 0.991295 1.089943 0.255649
2017Q1 NA 0.776311 0.130340
2017Q2 NA 1.143447 0.199353
2017Q3 NA 1.079181 0.166069
2017Q4 NA 1.099858 0.263459
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sbs®mo 8: g3mbmdogol d9bgdoMogo mbosb osb®ols dobolosmgdgero

0639LBH0E0go0l soRoydo dmwgmo s dobo gddo@oygmo Mgogobozos

dmpgeols eamomo 3§ 3®og9d0

Lodo@mgganml dogogonby

sobs@mo 8.1: 0bggb@Bozogdols g3mbmdogzol d9bgdb@ogo wmbowsb yosb®ol seo@oy@o

Voo /
3350 Alt detkt_l AYt ALt WAR
Q’O

2003Q1 NA NA NA NA 0.000000
2003Q2 7.315332 154.7627 124.1223 NA 0.000000
2003Q3 -44.11230 452.6543 84.89565 31530.91 0.000000
20030Q4 62.35661 564.7348 126.1067 2628.872 0.000000
2004Q1 126.1075 640.0078 -41.69249 -26447.45 0.000000
2004Q2 -79.09422 402.2757 54.97520 4440.254 0.000000
2004Q3 -77.42176 -194.1018 -2.888601 12760.01 0.000000
2004Q4 131.5321 -525.9750 162.9341 -5954.346 0.000000
2005Q1 -43.89652 -451.5454 81.67541 -17603.41 0.000000
2005Q2 247.5092 -556.5655 128.9804 -2236.671 0.000000
2005Q3 -26.26104 -212.4945 76.62034 3292.565 0.000000
2005Q4 -17.31006 -211.5577 -1.786520 6768.273 0.000000
2006Q1 35.16312 -395.6993 135.8272 NA 0.000000
2006Q2 -80.59205 -341.1836 76.71577 NA 0.000000
2006Q3 -40.44921 -478.5108 195.3522 NA 0.000000
2006Q4 105.2671 -168.3281 54.51313 NA 0.000000
2007Q1 229.4087 -84.22174 138.2751 NA 0.000000
2007Q2 -213.9651 134.4925 187.4671 NA 0.000000
2007Q3 519.4136 244.7824 254.5272 NA 0.000000
2007Q4 -578.3395 254.0031 -61.43296 NA 0.000000
2008Q1 62.82332 256.3038 119.5372 NA 0.000000
2008Q2 169.0738 -172.4067 96.95921 18311.80 0.000000
2008Q3 -547.0372 -291.8218 -423.6950 12753.28 0.000000
2008Q4 288.1197 -90.50313 142.1340 -9512.272 0.000000
2009Q1 -842.9616 -619.0300 -69.20489 -3127.016 1.000000
2009Q2 12.07576 -766.3615 -114.1831 6636.681 0.000000
2009Q3 169.5369 -819.7180 -5.737757 7821.603 0.000000
200904 152.5077 -662.2272 166.3936 1700.245 0.000000
2010Q1 15.57794 -261.2508 100.3398 -19720.21 0.000000
2010Q2 260.5020 -232.1081 101.5770 4747.060 0.000000
2010Q3 58.03073 -663.9048 -20.04439 11678.11 0.000000
2010Q4 140.1415 -11.05722 150.5573 -2023.935 0.000000
2011Q1 -7.108230 493.7803 84.36858 -10224.99 0.000000
2011Q2 15.88585 833.0841 86.59730 15149.12 0.000000
2011Q3 305.0086 917.1136 127.9362 8375.359 0.000000
2011Q4 -36.51403 437.8986 113.7625 12229.74 0.000000
2012Q1 165.1953 792.4056 44.83181 -18330.25 0.000000
2012Q2 148.2930 1079.585 177.6582 9808.751 0.000000
2012Q3 -119.5266 937.2268 89.19421 22318.29 0.000000
2012Q4 -199.4924 350.0929 -133.5203 -17908.52 0.000000
2013Q1 -115.9820 306.2027 8.218791 -13238.70 0.000000
2013Q2 95.16895 868.3355 139.1417 10168.09 0.000000
2013Q3 -30.97142 279.0079 55.34596 16508.10 0.000000
201304 72.57920 130.0027 251.6701 -2287.763 0.000000
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201401 233.2214 -31.05606 -28.21047 -12510.64 0.000000
2014Q2 1247577 452.7136 27.87271 10310.36 0.000000
2014Q3 -61.90892 279.7153 85.63060 6964.092 0.000000
201404 113.8923 84.51738 26.83614 -4505.975 0.000000
201501 233.0908 -36.82294 52.31135 -4126.949 0.000000
2015Q2 -248.2527 -72.94028 3.809439 3386.387 0.000000
2015Q3 127.7772 49.84949 98.19420 2945.947 0.000000
201504 74.79954 78.24205 41.65168 -3858.982 0.000000
2016Q1 121.7984 23.92271 31.17490 -6640.672 0.000000
2016Q2 -57.45967 -326.5195 39.43653 9805.363 0.000000
2016Q3 -37.81964 -284.5857 62.61660 3174.020 0.000000
20160Q4 182.5694 -391.5975 52.85193 -3347.428 0.000000
2017Q1 -229.6501 -472.4204 194.4861 NA 0.000000
2017Q2 -9.257707 -568.1830 23.15570 NA 0.000000
2017Q3 51.02371 -543.8819 26.92147 NA 0.000000
2017Q4 305.3221 -559.1339 124.2033 NA 0.000000
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