V/‘;—r‘? u/"fj )‘T"ijlo..; “L"Jj-'j ‘f-ALVjJ ¢L>r..d

SLOLE 3 (Sl Julx g (o g
RUABLIC PG N

(SBVAR Juw dlgwiws gBVAR (VAR s Juw)

® Lusgio 3900w 45
OQuic )30 dooma yi5

DS

G 9 bl i slosysT,8 Jolis (655 ol sl Jol> sLolis alan ol )5
030zl U BVAR Jis (paass pulosgai (53lud e | BVAR 5 VAR (slasgais b |
el TS I Bt s ligige agac 3 435 ey ledbb o)
VAR e sl ® by slogmess b 31 sl 40595 (S (slogiasions sl
ol 13 iomias (slasline Sl eslizal L pslosls plosl VFYS b 1PV SIBVAR
rHIogb olis bz glhe ;18 )las b Jiw 95 slacsl 9 5,5 9 RMAPE g U-Theil
Jds 4 s o ol g ) i 5 Slae g 508 slas LISBVAR Jas 4

et daa 5T 5 ol ladle (b (65,5l SLolss sy 3 il Slyasis 31 £

ol o&ily okl 6 55 @@ ol o&ily dlasdl paSisly il @
1. Vector Autoregressions 2. Bayesian VAR
3. Minnesota or Litterman Priors 4. Theil-Gold Berger

5. Rolled-up



Ol o2 il sla ol LSS I b i 5 A AN

L .b’.g)..ﬁ)L:MB 65)-‘15‘55“:5 Ll ngo.xi.))fg,‘)l;}l.w BVAR L;)bl.w
335 E35 9> 45 0ad slgiy Ol (sl SBVAR U 0lyie s 5,51
AT ke & S3led e 13> 0gud S

soie sl a5 a8 e Olis Joe opl g gl 450,95 SO G s
4 by o 5Lasl ISBVAR Jow wgdle 45 9 0355 550 BVAR 3 VAR Jio 4y s

el 135955 5 (sl Sl
Ol 1 ¥ee Jlo ESBVAR Jaw 5l eslitwl b 65,5l sl Jul> slolis g ivs
s slaos sl b lolis e ,o orab S o356l bl Js 4 a5 sas
YA a3 0bL b olal a4 sagdie ol ws9s cns 390 Jales Dls 1) (6 %8 2
e G Olgas 4y 0gde 4355 50003, 3gds i s Gl s 5 ly
A5 0355,5 Juols dms ¢l 9 4,535 & g0 iwlow Julxs SBVAR Jos K5
sl 63 5l a5 29248 50 1 (6 it 3B D15 owd pué Sl

dodds .Y

b aykss (35 g3l polaie & lazl 5 (g lo] il 4S5 L oetusnlatl S g,
olate & Ln Jis 05 oy (Y (o ATVl 25) 26,5 IS8 bl 5 el o3l 45
(S b9 53 (Silode dmwgi b gyl 4D 48,55 @ 55 o g el il
sl S0 VU et a5 s 3le 5 (slatslyy K5ty 5 Sl dmagd 35 (055 (10
OISl 02latul 3)90 (dmiginy j6 9 (Guslew JoS polaie ¢ sottums S 90 4 55 1
Lo e g > oo 40 b At Sl 3 pols 405 1 it b o Jao () 255 15
Sgbn a5 | ki Lo slaJis et o (> (pab & Ngd o (et oLl
o Casbly cnl Qo b joss (V0 o) S92 (giloJde 090 ol i alo I jogms

s b snloie oo 1y (Sl 358 Jso cladlibs i sl ol s

1. Energy Intensity 2. Structuralized BVAR
3. Structural 4. Incredible Restrictions



“\ ffj ffijw;‘t})fjab/dm

Sy29 g3axie by Slady oS )lge (6)lows 53 &S (pl g A S oo |y (ol 09 o e
GilwJae 09 (yoge 53 500 3y |y (5l Jde g8 pl (YOF Lo VY «SSuiw) 5y
5l Vo) s ik e Ky 45 3 Sl |y (UVAR) oy gmes,Sdss sl iy
o (ool )Ll g (e

o5 s )Lal et oolital 5" sy 4y 4S5 | mianalantl] St 5L 5
sl ¥ il i s e (g o8s5 (VAAF AAAF ()3 A0 (e1iS) il drasgd (&30
S e 41y 35 0gud ol = 3,13 &tsnj cul 53 ygr LIS 48 oMl o = laietils i
sbdie sl ys oS Ll Gn (wliyhy) (VY 9l5) Bl (sole 0ged
Silodie dmogs b .85 )18 oolital 5)50 g 4Bl drgi S sy &S (g ks L
Jio o e ln ly i (olid by (VY] (reyid b (st VAR ()lis Lo s
259 Col Y (e 9y 2 Sl ol 513,35 jsauie BVAR Jio & a5 8,5 ,IS 4 VAR
4 (35 Ml (s 095 Jols (o @95 9905 3ail5 G 408 B0l ) (o yd g iy
SO 9350 108 1 )R elyed & eyt b o S iy S eSSke g puilly JSS
5 gl s itn | T SN Sl s 53 5 93l 09 Sy dgive oSl 5 dilive
DAY (g ygr VAT (aud )IS) 30l 148 oolatwl 590 5030 S dlpiiy Sy (b Llas
st Mlsgins iy eI 3,0kl 030 4 09 gl (il VA0 g5 NARY gy S8
h B onl cnl (s 9 M Jlosl b aags Sldllan )3 6505 | Kbmgfy ol 0433)5
VRAY Gy VD sl y) Dilosly 1,8 oalatwl 340

U5 eSS Ol «Shm (oldbey xS g Omby OBl e b o 2
Tgle e g My 3| S (0955 (Sl By S 5] s 4y a5 5l S5
Al e (VAFY) S als. LU eolgidin

1. Non-Structural 2. Bayes Theorem
3. Inductive Reasoning 4. Informative

5. Standard Minnesota Priors 6. Mixed Estimation



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e Y

923 oo Sl BVAR o yua50 gy OleMbl pusd 090 jlaid] 4 cdllao oyl 5o
(i85 s jgl 3) ol 53 g5l ol sl Jals (Ll Jda 0pgl5 g oyl jglato 4 (e
g gy oo S5 ) (55l ales GLold aopd A I i oS 50 g b B
g 4y 1y Oy SleMbl ey ol pud o0 58 o )50 [ LOWE 5y S50 wio sl i
Lalis Jae iy (45 leMbl dogine obl g o] 5l s S0y b g 1S 0 Juol> hnog
Dediee s Ol 5l slael>
B b i Aol by g a8)S Cyew BVAR g VAR (sla Juo sly ol (slaipess
JSL 3 & g 53 el 43,5 1,5 gl 3,50 Jio 53 G ster 3,5hos gl 4093 S
ooy gy oSl g il ol (b )5iS 3 (65,5 Glols s Jes Jb
dulio jalaio 4y ealod S i lyl (glp |y (SBVAR) (gm0 o (g)lidle (Souw S)d95
sl o i 9 ol slapess BVAR g VAR (sla Jie g SBVAR s i i 3,5des
&S Jue) SBVAR Jio (paest (it 5l odliiwl b (i e ] 0 dualire gl a4y 0590 S
Jedod sl 0053 )3 s i WY Jlo U (655l gLl (el )b Ty pw i slld oy eSS
SBVAR Jue 505 jlitel &5 lgie 4 (toud o 9 (od sl ()13551 ljee jl stk

Gl 48,5 &0 35 BVAR o 4y Copnd

(UVAR) 2x80l Fgmw 5395 51,1539 oo o9 guas .Y
daxio sbrardy 5l Jod oS S O dy Mol (i8S y0e5 L) (Soew Syae5 slayldy Jao
33,5 0 gupal Jho cdslae pn 3 1o jl o se i (90 40Lsl g Jdo 3 pils cla puiio ]

5 oo S ot lao g3 ol ol 9 LolE 3,90 5551 (ool sloJobs &5y o 5

ol Cyend BB 5 Gyguo 4y aS AL o dldlee dw LB UVAR Juo cdidl o 50

1. One Year a Head Forecast



““ ffj fr«;jw:‘{;-.)ﬁj‘wlzf‘dm

Wt Cy Ay Ay A Ne o &y
We o= & 4+ An() Ax@D) A x Yrr 4 Evy (V)
Yt Cr Ay (L) A (D) AL W &gy

% =AL)y + &

L ol )3 &8 23,50 iy g & Aj(L) polie (V) dal, )
e 33,5 e iy Yo S0 4 LRV T amd o i 1) iy Jobo P g aidy Sloe
Tae jl oo s G132 G G g (b I (i sloodyl 3 Lol i & e 9y 9y
&5 s 29 o (08 oS Mt Bolal IME] glinl 15 Ejp c0gMe & kil o Y Dlee
SBb oo ol uibylg g o (1SSke b Jloy

@ Cawl dilre ol Cuows jd 0l Cpund i 5 slaxie gy &Sl s 4 (V) Jse
ilign (a5 B OLS (g alios

oS SleMbl glajlas 8y b 5l g 2T )90 4 (P) addy Job o cunl (85

*0)sgs 0

i SEVD! (pazi g BVAR Juo Y

4 .Cowl 005 Logpro BVAR Jdo & (g3 (ol ybg; jledlitul b (V) Jdo slacy o (pmess
Sololy 5 Sl Gpgo & oty SleMbl Casl oY dac pb Sl (gjm 055 jglate
(S5t re33 233,550 2y i b 30050 415 2 s 4028 e iy Sl

2y B ol 3)50 (bglsis (10055) Sy Al5- JU (olad 298 by o ps |

Sl b @b g9 )5 ylas 3 "o JSb a4 (b g s @595 45 (Fyge 0 iz

215 0,Ls) dlie Camgn sacuildal 4 e laS g5 S5 G sluel =
1. Conjugate



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e ¥

R ¢ e ) i .
e o 5l s iomesS Olgie & s @598 (xSSle Bl Tpgd dr )3 Ojgods o
290 4 (398 l0 1 4 o & (g Cuond )3 (VO o NAAY ()5 D98 oo i8S jlai 5

'W‘SL;O D)L:}l ¢ ,-\M" >

S50 ol iy V-

g o o8 )bol gl Sy po (gylel (g )haline 903l (sl 45 oM gy BN

ohgy Al Jel coais polol g bl Jos  (itee ) ull g3 bgy

Sl oyl Bhate (e 93,5 B j (pologs &5 Wb o o 4 (S (S

Canyd w4 Lod el Caunyd o6 yiuo 9 4ndb oS Slojp Ygomo ] 55 a5 wld shais

9 1 oy Dlaad dy Ay 9 LS 0 g SVl als oo ol (ol il Blaie j> (g Jalgd

02 VY l5) 395 0 oz @l Cono (i WS G ol ) 4 &S oo s

(V5

2903 (et 2 bally) Cpgo 4 ol 1) B g A @dle> g8y Jlais] o 4 ulul

P(AB) = P(A/B) X P(B) (all)

P(AB) = P(B/A) X P(A) (<) v)

P(A/B) = i AP)(E:; A (&)

g g0 (e 2 g0 by ol (monlal ol 9 S 53 () Ceand (V) alas )3 50 402

Pk sasss | Lo ) X P ()
P( g0 soosls)

Pyl )by | oo oMbl g slaiges slaosls ) =

P (Lol )by | oyt SleMbl g glaiges (slaosls) o€ P ((lasgas sbaosls | b yiol i) X P(la il L)

() (<) () (v)

1. Quadratic Loss Function 2. Posterior



\'0 ffj ff“ijw;‘t;-)fjab/dm

b Joinl @55 oy Jloinl @258 s 4 () 5(<) {Al) slocjls () ala,
bl b Jleinl @2jg8 9

Cyguo 4 (V) 3 UVAR  Jis 5l &g dolae G (528, 5 Jlas 13 o (V) 5l enlaul Lo
Sy b b &5 (28 cpl Bl o (V) dlaly 13 () 5 (<) o Jleys 285 = XB + €
o b Bl i (icmeS & ey @9 0noke Ml pgd 420 £95 5l w2
25 5 9VRAY (1 )5) Cawl ) Oygo
(¥)

g amled ply o s (uibyly sl S5m0 oS zen

(@)

S rped Ngd e s gy g & Gl iy Ml dan (Byae I° oo )3 a5
blas (wly 1 Shm i o35 oy ety bl iy 4 e M gb 7 (ST
b iy (3051425 g Loy b 5 OLS (30050 (o p by o) iy (5SSl
Aoy po 1 (S5m (e 45 Ay o doe (ol 4 Olgiee (F) 50 (ooby @M plosl b

Olge & F S1asb o udn pdlie g SewdS by slapess 1 (359 bawgio G gy

olise Casd 4 (V) g0 4 (F) 53 S5 im0 48F Jlai )3 ¢y

)

(v)

Crl inee 85 sk Glod g ol B3bo 55 laca pb bl Sl i GicesS Sl el

sl 00y Jolo (] g yollio 5 SeuoMS ) (slo il 5l (S5 ©yp0 4 il



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e \ntd

odlaiwl b c..\.u}l."_;e VAR diges adlee dl.b:%);.b )I S LSLBO).(_}.‘.‘“% 4\5(0) 9(\‘) la.g‘s)
B0 oy G md o Cawd w1y (S G est iy OleMbl g Jloj (6w leMb]
A9gdg)S NAAY i y0) S0 IS = U (oLl 258 (g S S mesS dsmslne 4l

D ooy 25 O ygo 4 &S Wb e (VRAY

()

Oy Sl R g (e o sty polie) sy S Sle 1 (A) i)
Oy e SBlol 5 (Ggm )5y sline Syl i 4 gijk 50 oizpd Cwlacy o
Al oo (K amdy i dolee ] jusio) bacw po
Ol Cul 01b &)1 (Vo) (1) y3 abgpe slouil)ly g lacw ys I (g5 (slag)jemess
9SS gy ol 1S9 (pSlke Gjgo 4 8 Cb ol )3 (eSS il e oS (5y5bo
& Comd (§0908 B9y i 0P9) &S 39 e Olgis (i (ed 4 D9800 Jols (il

ool Jgas BB (o 500 | SewdlS sl pess g 03g) SS9,

(*)

(V)

33,5 o Gyl 5 O yge0 4 9039 ddlae il lg OF ()] 3 &8

()

oyl )b slaws K g lanlie dluss n aS o34 (315l 4 3 (N—k) 48 | OLS MNﬁ ol pas
Sl oo Adlee jd ol pasd

Crediy Ol (i 415l (Vo) 5 () b 5 (8) 5 (F) Ladlg) 5l oolial (sl e y2 4



Yv FE o FF oo caz s 5 4ol aloo

buwgins 0gud 3ille BVAR o (gly cpiig SleMbl puni jig) ¢jolaie et 4y bl oo

235 )18 o)Ll 350

(B po 22595 il yly 9 (Rilie) Comiog SLEYDT Cyumas ¥
Slepiy ol slogmilly 5 biaps adn yolie s sl o3l 0ged S (VAAY) (et
4 g ol Al JStingly iy Cledbl g aglidd (e Jlo (e 53 oS Cunl 03905
PS5 sbrardy a5 Cunl Cpl e cping polie Cpoi 3 (S o]l 0 i Luvgine 0guds
Vgl s b ol p and b 5l oliol b ool il oo sty mdpees s ©)36 gl
s ladady sy ol a8 )3 \las 3 uslg ul W BVAR dbslee j 35 (6095 ol (sladaly 1Slo
W35 o0 Yo o g

aidy Job o po &S Cusl (IS ol ol p (e i pb lp ot slagilyly (wizen
b ol Gers (o9 yio (3 sS uil)lg) s Jlail g oy b Sidimgly b Sil38!

33,5 eSS 5 5SasS uilyls 2l eiloisn B By Joo e 52 a2l

Q by = 3| i=] 5 k=)
b = 1. (WY)
bljk = o ;I | = J 9 k > \ 9| ¢ J V k

SEbj = Sk = (')
oT *w
kd

QSjk =

1. Random Walk with Drift



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e YA

doles oylas = i
VAR digei ddlee )0 pols o ojloss = j
by Joboojlods = k
(K daBg 31 Ablro ;3 | piie oy by HMde) laco po @59 (i Sl =Dy

. . .. Yoo ey ¢ —
ilioe J (9393 4By (st sle Sl ol illy )3 oS 8 IS (Sis = OT
4 258 0 FodedS @i Ml S5y dxpp i didy Job cuws p ol ly oximyials = d
@Bly 13 250 B UGBy 3)90 Syl Capnlad b jhio iy (1l e & Culine (2

0 . T S
slp @9 G SatS (m Mg cupd (nl Ml @iF (s (SHaS Sl O)le = W
o yiie oy lize (ela il W luie ool zals b ed LB colis ablite g (395 pite
e 2l slee ) diuly peite b ablice
it (S5 _SgmsS) 295 o S 3l laobladly lne Cilyoul S bl oo | ol 53815 = i
5
BVAR Jdo (slaaidy slusi b ply Yoomo dlolao ol )3 lodidy sluss) il o i yuiite (gl Auial
(3950 48,5 ylai >

ol T (s L 85 g o a3t O Lol sgial )b olyie 4 Wy d < OT sl
)Jé.ﬁ).)\ 9°/\ ‘L;AA-,)-’ 4} cd?OT )J.)l&.o cLM?.u.n J)I..\JL.«JI L)»B))b ..\Js.wL;o L}'H'” cLb‘JM)lJ)Is
» o/l Lﬁwﬂ w);l.w d‘ﬁ 9\ ﬁ‘ﬁ db? dLb:ws d])JW)JJl&.o O Cawlodds c\.._‘?)f
uL...Su VAR wsmw SYolso ‘Dl.AJ d])} O );.)la.o O 0970 9> I W) M;)Ja.n
ablite gl it 61)%% 5835 b yite (sl ) (m) 40,8 Sy 4y W jolie g0l oo
395 dn Ay d Cygo |y il slael (SluJue) Siaghy )bg elal y dlge W

1. Overal Tightness 2. Lag Decay
3. Relative Tightness 4. Scaling Factor

5. Hyper Parameters



“* ffj ffijw;‘t})fjab/dm

2l Je (p8L Y-V
2 g3asie by Mol ey s Sitingy b Wl ol slajal )l &Sl )
L obee sl p3¥ (2l Jie Olgis ) Joo cnpite 8L sl cnlpl g0 smles s
gt 3)90 Jho (0 ol (gl ol )l s b el obal gy s 9335 e (ol lins
5305 plosl 1y gl 4y 093 852 b o i ol | Jgio Samasd J odlizal b 0,8 13
Slae 35 Jae e Glys @ b ) Gnpin glad (ppieS & (Jie e
(") i3 o U-Theil 5 RMSPE ¢ MAPE (MAE Ygano in i cclled bugio o

o gblas Gllas 15 anylie jlodlatal iy lalad ot lp by (g S
() sdl o 5208 cellas ls Cowday ,3 o Jao Bl 53,1 drsloxe g sl 4y 0,90 L by 5

Oy SEMD] o 1yl a] 43 (655 s Jols sLols .
Sl calis olpl yo (g5l sl Jols slold gl BVAR 3 UVAR  Jio o pua jskaio &y
N9y sa (ol o (il )3 sl (6908 iy DMl (S 0 (8L sl (65 Lol
(olos )3 g 03,5 a3l () (Arog Coge 4 b SNl (B 5 B)las
(Sxn Cuamd )3 03,5 o g pal (6yla) Gygo 4 UVAR Jio (ywoyiwd > OleMbl e

23,5 0 1) gl i 3,Shas olyan 44 BVAR 5 gUVAR o e gulis

SiP b dols B las 2ig, N -F
1348 8bbe Gy g o S5 oot (slmodyglyh ol caslllan 3y50 (55,0 ol (sl Jolo

st gleodyglyd Tagd e ol 1y plpl (351 (2les Brae S5 0oyd WY 250 g

1. Rolled-up 2. Mean Absolute Error

3. Mean Absolute Percentage Error 4. Root Mean Square Percentage Error

Gpao gilw e c.\.wbu_:o o5 gy (00 sl yialib B UVAR Jao &Sl ol 510
Sl 0393 Sl s LialS Tluas (oolil a3 b el ab p iy 90 598 S yg0 s (6550 (sl Jol>
LB oo WWYELAYYS Jlo jlodgs o yiwd b6 (655 cleMb| a8



Ol o2 il sla ol LSS I b i 5 A ¥

o398 by ilodly olaidl 3gs |y sles (65,3 Bpan JS 2o )3 FV/A d9ds (g g0
VAo/f o a0 WYVE Jlo jo oS 009y yid (yaudeo Yo/Y (50 4y &ilio, MYYS Jlw o &
019 b (sti (slmwodygly b Bpas ) bagie Cusl wbly Ghl38l 5, )0 5 (el
b oiug 4 b B 0l @ dagi b aS 00 Ao yd VY dgas YL NYVE-VYYS
2 B yas phaw op PVl ol ol 090 (pl (b Ao 3 ¥/A 3gas 4 ATV LTYEY cla L
(o AR 90055 S Al oo ok L0 ) TOIS | b 4y (3late 285 slood gl B o
51 18 dm sladS e (3 capes Loy VA/Y S VY/F L

Bl @le Bl oy B pan a3y (VL cdad o (LY Jgdo oMbl oS )5k o
sl Bpas dd) a5 .Cul 039 WYEIYYS )00 b Jluw paop A bpin
DU oy Bas glp pials ol Lol sl aalS \WWYEAYEY 0)00 b d5 (slmodygl,d
1 8 Jlo 3 20)3 7 (VL a5 ol w2 50395 4255

I 5034518 B o Wigy (w1 ) g

slodygl3 JS|  0ysS s Bk | sbocd | gl | in |l B R
S Lowslgn
VA- /5 ‘s SENV | YA ¥ Yo | VYVS 155] 59,08 0
() oebee)
Ve YV/¥ Yo/s | o/ W | ol (1) et
\7A8 sIY v/A WA A a ARIAY SVl A,y ]amy.,o

(\¥VE-IYES)

y/a yI¥ \7AS YIA Ay £I¥ o/ GVl Ay buwgis

(\YVE-\YEY)

(VY s yie ¢ i sloodygl b ise (o eS8y ailale g iVl (cled)) 5005




f\ ffj ffijw;‘t})fjab/dm

Gl 55 5 (Sl JB lacdgw lp) (b I8 el B 4 sl gl
sl a8l 2l b5 o3 ygl b cawsl Cuagd

Sl dyan & b 8 55l dlar [ g iesd it sl Jlosl |
asl galS 1o VA maw 4 il sl e (b b clbodyglyd JS B pae s ¢ oud
Cuoud il 81 &S sl Cubly ol odimd L (op 3o Bas 0b) 09 Yh o le pl 55 .ol
P Bpae pials ) 4ty (b st sl oy @) uin b el JB Sl o) @ cnji
Ve

o 4 0TS Lo 3 48 0391 caxSen st (ysebes o/Y &iljg, WS Lo )3 x5 Gy
Qo )d Yo 3gd 090 ol (b e ol 58 pan AVl W)y .Cuwl by Ko yio yaueo VYo
Caonliw Jlocsl s a0 il amd S (b b J5 G (il 51 236 Taes oS o3g
VI 4 WYEAYEY el Jlo b o5 G pas VLo i) sl 0391 x5 o Scels
300 GUiS |y (Vb 03 joi &S odpus) Aoy

5oy WWIY a3Vl 15, L S 039y cslus SlyoleS ypsles ¥ &5, AYFS Lo 5 52 L6 puae
Bune Yo Ad) bwgie .l oduw) WWYE Jlo o cels SlgglS adio YoV/YF pdaw &
i b gy il JelS5 o el o oy doyd MY s 4y bl sl b b <y
ol (S Jloel g5 scud s 35 9,585 bl jidey )> B pas by §atdiS
il 0391 £330 (53L0l8T o I g tadyed

b (gl S5 4 laie 3l gla o (b B pan 5 bwgio op i (398 las 4y 295 L
S 5208l e Ady 2o d YA L b slaodygl b g ao DAY b 5 o] 5 e g0y VF/F
4B 9 b S8 Ol Sl e 9003 OF/F L (85 (lmod ], 4y (3lxie B jao ot (2 5V &S
e ol & 1 el 1S 5 i 3L Vbl 20351 STAIA L iy

DpS o 4B 95 3,90 UVAR i )d dingo dddg (yis 35 (sl )lro

S5 sladels 1SS gl pls el Jolas a8ty e p B)las (Siloslae ) mre el
Al o ol (650 ey Lous g 0ds dumlxe



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e ¥y

SiP b dols Cuond .Y-F
658 ol ple Cuoud sdos Ol «cdly il 81O Jlo 5l aS oy i Cuosd jou o]
ML)J uylﬁ ‘4 oy U»L.ul » (\\“VA—\\”V\C) ul))] u.\‘—Lo.ol dbLa..B‘ Axwgi pgd c\.ol.;).; )LCT )I
L’))] LABL’ w]}s‘/yuj).h)) JL’) \‘V (FA/Y £Y° c\c° c\c° c\;(’ CJ&») 4} cL.ru.’)J 4) A\”V? JLA) ).)
ol (559 Caond AVl W)y bawgie (Cawl Al il by FolY adaw 4 WYVE Jlu
ol 039 1 )3 VoY dgdn AYVE BAYEY (ela Jlo b o i (claos,gl )

4 0dg Jby VE 390 WWFF Jlo )0 oS s 5 CaSo o 2 Ciadd bawgio i
Cuod Yo A5y lawgio .l a8l il 38IVYWYE Jlo 1o caSlo o o 0 U, YV/E maw
Gl 0393 Ju0)d YE/F dgas AYVE UAYEY ol (b o xub 55 owl

WYE Jlo j3 009 JUy VY 5905 WWFF Jlo 10 &S 5 el SlgolS o Casd bawgio
3ga5 cpuil sl Jlo (b ¢35y som] Cunnd SV Ay auwgio Lol a8l ol 381 L, ¥R/0 4
303 518 6 5Yb o )3 xnbs 59 5 (slmod gl 5 b duslie ;> 45 039) o y> YO

Joleo aSily ja Cuayd aSd o L dliio nlg cans (6551 sla Jols Coud dumlne
9‘\\/\“0 cW\bY\‘ CJ&») ).) ‘L;AAJ)—’ 44 A\"V? JL.A) ).) c‘}.’.u.‘o )l§9w.o; ‘51.50.3)91)3 ‘Lﬁ)” d]).’ LA.&.}
Db e (55 el S olnl 0 Gy oS Canl CusBly pl oy Ll oS 0dg Jb,y FAFY
st sleodygl, b L (38l (liSuwsls s B b Cal s 5 53l 03]
23,5 (319405



f“ ffj ffijw;‘t})fjab/dm

SEY 4y 0oy off 6Vl 5y b 4 039y Jly PFF sgus OYFY o 50 5,0 asly m sl

Ol Jds 4 sl gladle (b (g5l ol Cad 0By (99:VL oy 4 oS i
ol a3l Sl by (655 ool Cuosd daCiond pgos plaw

5 5 il 0l Sl wdyae (VL a3y S8 Baa b o (g5l el cuaid )38
390 Ol & wtdlgs S Culow Hlasl 1) & B pdy ©jge gd laill b sl
5o slogsyglsd jloslisl e 13y (139 Yl 3l S50 (65,01 G s (sloiy 5l
Lo 55 i lagyb 2l 595 50 & 555 Gpao Ll ) 2ol S
ot 4yl il odas Y3 Jl g 6,6 5 (S SISy g Slots — sy (slaasly
oo o J55S LS 10) (651 ool ol Caad I3l sl pols adl ] oo
JUS o e il o S al wled (655l sla Jobs (aBly Cuaud iol38] palas 4y yoxie (Lacuesd
SiA CAB g Bpan A8y SIS 4 i (S5l (a4 bape e it SaCuslew
RWIRVAPES

ot Sl S5m0 3 55 ST el @l 55l slacad o Syl
ST L b e @98 (51 SLOWE Jao 53 (655l Cansd (il psite y9a3 )15 51,8 (55 5
Oyl lp BVAR od o )lidbe Jao bl o (o 93 a5 (6550 s con 3 g leMbl oyl &

w2 ol & sam sla iy )3 a8 eMd 4oyl SBVAR lgie cov

¥ 65 s Y-F

ol S psie (Ll sl lod b jlai Sillae (65l Gl (5)ls Lo Jao S5

(WWFEN=V o0 ) CPI 04 B jumo Cuond (ol s 0 Jodad )

oL ‘Q_:“])gl;_g IV Py .\Jy »15 2 dﬁdj)j‘ ")])'.:,.o Jo)le (Energy Intensity) LS’))J] Sab Y
5713 a8 28 by (o ytde Jpamme plpice 55l Cante 9 VL 03jl b slasyglod 55
s5bie 4 (ed iyl g ed slacuslus Yoare b o il (5l Gl (b i 3 0gei Ay
Ded oo Jesl (655 Gas Lials



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e Y¥

ol e )by oo S 3 L (VWYY (i) o) 33)5 o Sladidin Jio 53 y9i> (6l (633000
2yl b ysie jloaste cbaidy jgin) wiusw (2l (2950 9039 ule Juo 3 byt
03500 IS (©¥ole e
el eYs Gl sladls o 5 30 gl (b colnl 5l 5 Sl
e ©5p 55 GO s )3 Sl ot Sl it (S g2 p9in < An3 0 &) 530
29 Bl Jue )3 11w piie S lgis 4 (65 (Bly Cund 45 02,8 0) L] ¢y o
S (goxd e g (stord Sl Sl 0aiS (el & (peite b Ceaid oMo Lol
2 lositane (5551 2gr o iod it SCusls ] 25 028 o 3 sl 55
Lol (el yd (isS ( Jae p3 € aBly Wgd puiio youianl ¢l pls 3,135 o 1 (gl > S
OlFe Ximgiy (el SleMbl g (i (oulidsby) Sl 0dlatnl b g o3 dlxe (555l
29l ol g Stimg3y 51 3905 (s |y (et g e Saunlews ) o] 6 yb e
03} L slogydgs 3l odlital o g3luolST aiilo) (5,0l g2tdpo o b slacuslus oS ol
iAol Al ed sl 9 (DI 68 p 631 SV 3959 Cusgion VL
«ygo ol )3 35S0 a5 53 10l | S STy iy (el S o il oo S50

a4 Singh o5 ol 4 dagi b ined Ded e 485 )5 )3 asly 5l 555 el S

Aol b g o 4 abl o JSRidagh W0 1 i Coxlad e (TS oS sba yuilylg g o
O (05 Oygeo & dw iSe &S iy OleMbl 1 oy o Gl e (398 3)l90 4

Dl &yl g oo

Oy e F-F

SR du”‘”)?j)é Srae o (sl S0 Gl g5l sladels glgil Bilas i)

B Gpdn da g )50 (555l JiSu (i yd g slein] (oolatll dang paddely (pgds olej 5l
padi) d>63 )90 dj)j‘ GOl dgads dlﬁ u*’M’ 9 ‘5}')3\ WI b JJ.\» PBI'\; 09151 ol w,?
Adbge isu cpl o,dmgh 9655l o) liScwl



’fO ffj ff“ijw;‘t;-)fjab/dm

YL gl 5 gl @b 3] ol (b s S s A2 9 4B 90 s
60 as (iwgius yluliwl pudus SleMbhy cuwl p3¥ SleMbl oyl ool .50 1,8
S dolee > 5 (slaodygl 8 (slaaiBy glacy o by slapilyly Slgn &5 295 i
sl i LSl Sloj glags w3 29290 SleMbl 4 63,80 Jlas )5 5S)5 |y (o
Josl b yo @i (oo (SIS Gl Sl yol (nl 258 0315 jao é slacopo (50
P9 s
Ol ) gyt Ssadpmusss (505 sbaidey oS bwgiwe (S 0acld pl uisen
D15 3 535 St 9 Vs 31 ol (o 4512 0,0 )3 byl 3590 cAR3
SleMbl g 4o 1o (5o s B3 oo )3 5l Cov 1) Loy, 48 s els (5l Lol
a2 Gl sl (@50 (it @3l e it 5 0SS K15 )
W
353 @b syt g oai] 3 (65l slatiad yis 4 BBy blbd 4 ogde &,
9 sioud (g yiiS (BVAR (g ldluue Jao o Conl iV iaudud g deud (sbacumlow
23,5 0,181 35 Y )3 & (g5 plan S Jols 398 101y (6551 b 53 s Jlims) sel>
Ol Glym (SBVAR) (g5 0o (g)lid L Jomw S5 sl " olaie cod Jae oyl

Gl 005 .sLW

BVAR g VAR (s Jao  do pius 3 ;oS dunn L0 g 050 2z g .0
LI UVAR &jeo 4o 1y oyl 50 (6550 slolis Jue (gl Ko Ias) caond ol o
SHIL paloie Gmes |y a2y Jsb « SMB o jbme jloslatul b s S0
oo 93 5 (Sl 9035 (eSS S A5 = JU 5) L BVAR Jao ey (35 oMb
bl oty 25las 53,500 ©yg0 sl 4 0)9> Sy slainpiey BVAR 5 UVAR



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e A4

Wz 4889 Job (i 9 UVAR Jubo g puai V-0

Gl Sl BB 5 90 4 UVAR &y 4 (550 Lol Jae gl IS

(\F)

5185 (503 )5l 5 g xS €5 B e o1 )8 a5 4 (LppCy s LGy Lelec ol 3 &8
LK (oo 13395008 (o (255 00 &2 45 2l 0 4y Jobo P opsizod iblicn Toyg0 52
Cr b Cy Cpgo s Iaso 1 oo (sl 23,5 00 clnys L't = Moy <ol o8 sl iy Sloe
L Jloys @jg bl 29800 128 & st (bl ST glial Ep &y g0ad iy
Al O ub uilyly 9 5h0 (Sl

UAYYS b Jlo cdl oo (oynd )0 Gloj gy p 3 5V ob aS odlaiwl 350 (Jloj 0,90
@l ds pa an g b asdy Job yiSlas wdmlino YV sl [Lisl 3 b gd e Jolis 1) WWYS
Ll (lej aidy g e

0L Y ladiay LUVAR Jas Ewievs )l38lp )i gOLS (ypost i) jl oaliiwl b ey &
sl Sl (il lasby) 4 dinge 4By Jsb QB! Ll 48,5118 (10055 3590
ity 0l Jloinl @595 2 (e 9035 Sl sl jline codlial 3590 (glajline iiey

UVAR i &Y3leo S5 S5y iive (slayline 5L dingy addy Jobo cyonni (sl Ygono
0k Jpas R Jolis alsles (S5 gln s 355 oo 03litol s S 52 oitee (slalono I,

o35 (sl yally V8 el dase 1 (o ye e Clain b as¥oles 1Sy ya e iloj ady iy Llod |,
odalin V7 (yudly sl 13 b eopl ply 33,5 00 y5obioS 0)95 (Sloj aidy Llod Lo 4y iz en s
gde o Vo a3 @bl 4y bl VP g laaddy L 5l ey



tv FE o FF oo caz s 5 4ol aloo

Lol a5l oo (SIC) 3,lg ¢ (AIC) SOIST SleMbl jlne w3gadSY 00,15 cdlro Hlro ol o]
iglod ey |y slaady Jobo o ¥oleo Sl oSy cbijlime ol bl p sl (S 52
OleMbl 3y 5l e o atdl .8l Cuwd UVAR i D90 50 (olod domi 4 ()lgs ol
Sl ol Jlsgled o ot Y oY 4y Jobo w4 oSy 50 (185 (glood gl g b
S5 E9omme Canyd (miiny Bab g oVl (65l B pan s JS ) (5 (slmod ] b o
Pl slad ggeme ¢ tis slaodjglyd oty ) S slad cplply «ul
aoles 3 Shae 1y Lo ey SleMbl pl b lgi oo cplply 900 dales sboul o i
aidy Job « UVAR i p (Sine (SleMbl clajlne Lol .cd)S Lo > 85 (clmed,gl )
6B ylis 535dSY iy abogy o ALY Y (gl Jge 155, oo s |y Yo s
ol ol bl 2 425 3,05,69 UVAR Jao sasie sloaidy Jsb sl 1, 735155 5 0151
el Giliseo gla g, 45 00 030 ol Lol 3,55 uols laSy slogusly ol San 5
(TYA Lo N85 LSLble) Wsd oo | ol pSad 5l giliio 4 3 oyl 4y yoio iy Job (yuesd
Job i 4 SIC HAIC (sloyline (ol y2 oY iy Job 390alSY S Jlmo oll
S S e Sl |) Gy 4By Jsb b lins plod oS i oo 95 00 oy O 5T iy
Plas cla)las 4 ol Cand 4 @l 4 colic b aS cul ol @iy Job i 5 sl o,
25 515 (ol 1o 1y 5938 (455 s o 0255y &S (85 (503 )518) s Aolas (31 iotes
Cowl 05 dlgid SIC g AIC wlul p ¥ addy 25 (claodygl o lsleo )3 ¢ bl pl 3945
LA ARTCNL Y
(o b 4 dS ola Jhe (gl o Ay cdingy aaBy Job Ol (gl oS oolgiii Lol
25 8 398 SNl slajline 09 a5 Cunl (pl 9 g0 )] W9 o0 (103 g (g
0)9> 1 @B sbales p (Sio glajline jleridl o (35055 0)93 (1950 )3 Gilwdnd slallas

D9 03l Wb 35 ywesd

1. Co-Integration



QL,i/JJL;jf'/L;L‘sU[»B L;L)L&"J’/QJMLWM ué.bu"ju.:ﬁ e A

(V4o c5omnw) 350al5Y Camad jlano polos] 1 dinges 4y Job QBT Jgan

UVAR w51y
48 (sl om ) blite lalbs (laeys o2, T
aidy Jobo
Sgdb g0 4By AIDA —a/5\¥ >
Sg oo 433yl Vo/o¥ —AB0% ¥
Sgu 0 3y AAYATA —£[A\Y Y
— ARYIN AR s
— YIsA £\ )
H, ol s 5SS By (o e B 51 e J1e L)

A3l e VEAY Ll ool as AL, X' s

&y SIC g AIC gl lro pwlolys disge g Job il Y Jgua

UVAR g
SIC AIC Jono
addy b
-ay/s —\of 3
—\eY/8 YN ¥
-av/s ~\YY/D ¥
=W\WYIY —\¥./A Y
—\¥Y/¥ —\s. Y \
whpdy 0¥ aiBy Job | 25800 abp Y addy Jsb 9AIC (sl jldo o yieS 15 S a0y
290 S S |y dipgy 4By Jobo SIC




¥

ffj fr«;jlo.\ﬁ :4;‘-)‘}..'} 4,4[4/ 4.(9:,4

UVAR Jaw 2 YYVE U VYVo jlala ay9d SO s yim g5 .F Joun

Sl lebd&:és
4idy Jobo S
I\ ¥ Y Al 3
<[NOVY TRARRNY <[+ YEFAL «[+YYOAN +/[+YAYYA RMSPE
TRAY SN </o3TYay <[+ ¥0AAQ o[eYEYY <[XOY Y U-Theil

u.\m d[bb.))gj).ﬁ 9uaujo )‘f‘df EYolre S92 odlw u,.i."...,o &

Job o sl g0l 4i8)S jlai 3O LY (slaaiy Jobo (sl UVAR Jue cjslaie oyl (6l

Vil 4y Oy ol 4y 09 Ky slb it 3 smess WYE B VYo L I (glaid
005 dgusloxs U-Theil 3 RMSPE (claylixe sl 4 095 Sy sintiins colad dumslbno b yuges
Wad oo (i ¥ Jads cleMbl a8 g0k lad .ol 00 (6551:Kko (Jdo &Y0lro (595 5 g
wolpg P Al o 5wl Sloj 4ady Jlax L UVAR Jao & slaite o iw sl o iaS
Jds o> g Ml o BVAR sUVAR (sla Juo o yin 3 Sdas duglis caalllas (pl B
4y Jobo Olgie 4 (bl 488y Jobo cblei oo Cuorl o Jos 31y 5 5V 5k (slaaidy BVAR

BVAR Jto (po50 gy O] cpusi Y0
W LIS UVAR i dbles p Juse jl (o ,e blod g jloj aidy ylos ¢ puiite duw jouis b
Ol 4035 asuie (pdiy @95 Cusl p3Y el Y nl (gl Bl oo (eSS sl el
W35 (s g pasuiie b pb (nl @9 (il)ly 9 6Ske Cunl 23V S0

eio b ool o8 aus 3 clie g liwgise 3)lubin] LS ol olol 1 sty (sl 6o

LAYYD U AYYe Jlw 5l (Rolled-up) ol <jeo & UVAR  Jdo b adby Jobo (sly  Jlio (gl N

Oee55 UVAR Jde jb Yo ggammo 50 ¢ ;500 dy Cauwl 4185 )18 a5 390 dllo S (gla yid >
Lol 0433,5



Ol o2 il sla ol LSS I b i 5 A o

4By (s (Sl (Gupd Omdag JMR) i pd @58 Sl dive Cl p Wgd oo el Tl
20335 1en 3l oy oy (g e 295 g0 8, 415 3 shio plyy e 9 il (6365
o by Lol g o 0313 41,3 UVAR s p3 o (puess e b ply Joe ¥olee 51 S5
295 3yl ol e (Sloj gy SlEM] 1 ie 500 )b B 390 48,5 Jai )3 )iy s
G SelS 58 9398800 43,5 )5 )3 S8 sl Taso 51 508 (Sloup sl i (St
(8l oo

3)90 1) IS 28198 s SYolae SISy 5o lacn po iy S illy e S
il 485 )1\8 a5

@95 oollo)ibioe li8l @jss (SaedS ke gd e yuln 4y Job 4> o ()
O gl 3208 Coranl Sl & il gl v (992 sho 5y Cand L U (39300 5iSasS
g

Sl s Jl pid s a8 Glej U odd )5 e (olidie )5S G ables ja gl (¥
dolee G c@dly p> il o OYolre (slajlze Blysul Cond HeSB ) g s a5 390
o3lil 350 uliie )56 (gl of uilly 999500 (a5 (5395 iy oz b g S0
23S0 )8

(ShedS @Bly )3 45 398 g0 iy pai (S (SulS o SVolas SISy (sl wules 2 (¥
S OLS (ype59 u.lfufmu’l adol e Al oo ddlee B )> (Dg> AdBy st ®y 5o
oo s & Sl agpo g 5)065 Adlas

iy yo5 (IS (sl el )l o 5 (slmod sl yd sl & (b (Sl (9,8 i 3 (ol (F

oo S iy Gauilly s (SIS Bl jl &S 05



O\ ffj ff“ijw;‘t;-)fjab/dm

SE (¢j) = OT; * § * controll
SE (a”k) = OTI * WIJ * k_d *— (\&)

OT; = base,; * controly;

Wij = baslyjj; * controly; i Z 5,5 iz ol Wy =\
i)y &S

i=Y,..¥ g dlee 3 los i

=Y 5 yite B)loud ]

=9,..¥ g Adbg b lous K

d=) 94\.659J9.‘og'm>ﬁudlﬁ)|5 OMJL}ZAK =d
(e 4y s i g 5055 alas Jas il = §
. oS
oolde H5iSs = B

4\.43;).‘&.» o 0/6) L:.w}a.».o .))l..\JL.wI OAJ‘L))JI)J baseylj )I..\.O.A O 'e)y L;\.m.: L;Mg = WIJ

835l Jne Blol Jao byl basey; jlaie dlales y2 )3 oS 555 IS SuuiS = OT,
Db oo 0313 )3 Jgl asye (g SV o3 ddlae S5 53 Al L jusite ups
Aowg &y &S Wit S sl ysio laie 4 Controly; Controly; Controly  pises
Jie it (558 e s ol S il oo yu oy Gty (illy polie o]
D9 g0 0435y 3,5 o0 Pl gl 2 0)93 Sy (Sl slad Lawgie &S Sloj BVAR
993,50 s Sy g 53 (IS (6l i BVAR Jo gl (30055 (sl et 2 40
5 35 o SneSee lie (2 B9 e miee Sy Pl i



Jﬁ'i/)-’dj}'/db”u[‘/} wlole J'/u.:w/:...ﬂ L/é«.bu"j‘}.;:' e oY

a4 ot glas Sl cus a Sl 2l (059 5390 0153 Al (0058 S e
Y ol Coso & BVAR o casl pi¥ Limiie slad iomis el oy o s Bl
dusls npin s gl 4 0)pd i b S ooy Bkl G 9000 pldl
(oo )by gddply ploul e Cygo 4 VWYE U g WYYY UAYYS o jlicwsy cpon
e g ey polie jloslitul b e Cusl dbpdy ©yg0 sl 4y 0)93 Ko iy
)0 U-Theil gRMSPE (sbaylixe alowg 4y &¥0lee 1 S 2 (gl s ie sl ¢ 8l
D55 51y8 dunlie 3)50 UVAR o gl b Slgs oo podlie oyl .l aidpdy

Gl adgl plie (bl p (gly SlagmesS 23,5 o)Ll 35 yidy & 59k plon
9 IAS layiin oS b 4l g o 4Bk BVAR o oled (nedd loie 4 oy
Slposd ol bl oo Cand 4 s (Gla e (i (sla il ylg) pin leMb ly puss
] Cwwd 4 U-Theil § RMSPE p3lie JBlis B3 pdy oo ygu sl gl

aly S @pdy Sygo BLBVAR Jio opyies o8 ol (o3b) Olawlxe oSl o
yiol )l >y o b Cunl (o8 aS o0 dide) Windows98 i Excel )l38lp )5 )5 o yilo
9 RMSPE Gluwle gBVAR Jao (gl (sl pmesd 4 bgspe Slasls plos )55 )b Lo
slayly Lol (gl el )l o JyS elo it casliy gl 5l o0lizol b "ol plol a4y I, U-Theil
@ wdg b 1) oo s Bls aSBVAR ol Jdo coles j3 g0 0l 4o byl
SYolxo uibylg o IS SuiS palie ccus i 4 (VA) (V) (V) slopu yilo .Cansl kel o
o il Ll olisl 2 oS (Lopmd (S0 (39 il g 85 slood gl B 5 o 55
ol 4090 G Syt sl Hlade JBls i 10lie Cpl )y )0 1) Wlodds s s

lodly Cawd 4 1y BVAR  Jae (5l

1. Rolled-up
Ndley 4 B oy YL b g aid )3 plodl Ewievs jlible 5 ;o X'y 9 XX (glo syl Olowls plod Y

Cwl 005 J.n.wo Excel



O“ ffj ff“ijw;‘t})ﬁjub/dm

(V%)

(\Y)

(\A)

BVAR g VAR s Ja gt i 3 Sdos duy Lo .T'-0
WYE BAYES 5.g WYY B APES Vo B AVES claoyes (b ol sbyopwess pbl b
Fowess )l 2 53 gl 4 0)93 o lagimpin Pl 9 BVAR 9 UVAR (sl Jse sl
Cowl 035 dewle U-Theil 9 RMSPE  jas dw i slad ioxiw slajlae da Jao
L awslie PBVAR Juo slacdl 930 olawi ¢ i sballas sllas ju8 yolwl j cpised
ol dolee £ 90 (gl Jodn .l 0l dpolee (S slallas ol Cawd 4 3 UVAR o
2 s 2Noe s> Jae 93 58 ggecme 3 42 )5 &S a3 o0 LS @S )l 1) by jlne

Cawl 033 glaie BVAR g UVAR (sl Jao ¥olee 51 S 2 0 Slos Lol cdiiids oyl

BVAR g VAR sl J PP slbs oniw O Jous

Ol S glaoayglys b b oles
BVAR Jio| VAR Jao |BVAR Ji| VAR Jio [BVAR Juo| VAR Jae| BVAR Juo| VAR Jse Jlxe
AYA VAT /Y AVOARN AT /2 AOAYSS YRV [ AYFAQF Vo AY QA U-THEIL

ART- N ARRLY f/YIFYY ARA A LVARRAARVAY +/+YR)AY VARA AT M ¢ LVARA R RN RMSPE




Q&/Jadj}'/‘jbsubb wlole J'/u.:w/:.w ué"L’”"ch":‘f e 0¥

VAR & Cumd BVAR Jus (o) soca b g (V) p dlues & Jgua

B slaodglh dsles o5 doles B doles
Jo
) ) WY
) ) . vy
) \ . vy
\ . WYY
\ . \ WYD
) ‘ . wvs
¥ ¥ Y oz

ol 00 jglain 33 (5 039 VAR 3l oS BVAR Jio (do i sllas sllas )08 o8 o

S Jb 3 nles Jd ) Sloj s 2 i 2 (25> 4 atuilys Jae 93 30 53 3 dlese
e VAR Jde M5 5 g 00905 blod 1y id » cpl atusly SLL Jlw > BVAR o
Joie w3 e s B Jais SlMb] a8 (gygb ot 33,5 as 0 5 Lt a3 (gl
09y 632Ul OMBIL VAR Jao Jg 039 (ol 3y ddlre (gl Joe 95 2 45 U-Theil
7 egemn Jl a8 mrimee & Joda plol  Gried Cunl 03 olaidl sk 4], (g yieS
Bllao a8 ol cuwd 4 il 9l 90y )k sy VAR Jao cals 090 SO S i
3l e yieS slas
Jde 3 U-Theil )lade .Cuwl 03905 (d yiws (295> 4 BVAR Jio ¢ s 5 ddlro (4l
a0yl Jl3 ofY maw p Hlade (pl UVAR Jaw (gl oS Jbb )3 w0dgy o/ oA o ;3 BVAR
3935 b o 5 dles (6l UVAR Jus 505 @le a ligo slos a4 (oYL (sllas s

9)449)@&&.\.0 dua} M))AL’LQ(:J BVAR JA“’J(}JB ).)cb.)?oé‘_;\.uw.’ cUa.'> ..\.;.o).)\l‘)

1. Overestimation



00 ffj ff“ijw;‘t;-)fjab/dm

oo 3 (b S5 dblee cle @ 0)90 Su i 390 Ui Egete | izen Cuul 03g

Al o UVAR Jdo &y Cod (653 odidd ()l oS 039 3 5le> sl )ls BVAR
<oy 4o« BVAR gUVAR (gla Juo )3 U-Theil ,lade ¢ & (slnodyglys alolee (clp
VAR Jdo sy & Lol cons obj olais pB)l ) glas as 5 .0ib o /YVY g 0/VA]

A8 o i [y BVAR I (¢ ying 5Slos

ly s > bl diwiles Jlw 93 (gl e BVAR o &S 00 0 lis yid > bl& )y p
0395 i > blas pl 090 JWd & 136 5)lge plos )AL.»).O.» VAR Jao oS Jbs 3 ayled bl
slad 3llas )13 (613,50 F PBVAR Jao cole 40,93 G (st 39907 jl wized ol
bl& yibe gU-Theil MBS 09 500 g yol cpl dy angi b opl i .l 0393 yiaS" sy i
BVAR Jdo wyie d)Sles ggomme jd &5 €85 aui g 0 BVAR o bawgi i >
ol 039 yino

e ol o VAR Jao iy s bwgie & puin o IS sdper S0 50
2oy VY/A 5945 BVAR Jio (gly bawgio opl &5 Jb )5 conl 0o yd VOIY 3945 U-Theil
s 90 Vo I BVAR Jho egla & 0,93 Sy (i 3)90 YA gg0me jleogde 4y il oo
S ams l olgise onlpls od 423l (658 iyt el llas )5 o3 lge Ao 3 OF
VAR Jdo 4 Comd (500 (smyim 3y5des ()l gg05t0 ;0 BVAR Jio oS 39] s & |,
2l e

e ylire bl s Lis VAR e )3 disgy didy a5 lillas pylo B oS sl 22iS
(ol 2 ogde cadllas (1l )3 9o nd (eSS 0)90 (93 slalbs (St Sl
o & sl 4B)S )15 42 g5 390 ju3 d903 0)93 jl )b Sy lad SNl (slalne
b es ol 40)90 S by sl BBl ol de addy (8L dm s

S oo Coldy BVAR Jdo by 3)lg0 (gloyly )0 g a8l dgupn 55 VAR o



Jﬁ'i/)-’dj}'/db”u[‘/} wlole J'/u.:w/:...ﬂ L/é«.bu"j‘}.;:' e 0f

Joe U o oo iy 3,508 duns e 9 y153] (512 SBVAR Juho dlgininns &
BVAR
slacwln Jlel (g5, o Jols cad yuis Jas 5l )guiS 6551 i S g Jad Vg0
sy 553 as o il ol )II,86 5 555l grddpe oo & b
Sl Gl5ljlece 6r900 655 slool (SLolis SYolas )31, el g tad (slo S
sloyuiie o) )3 45 Ay o o I (JSS 4 ool (laay s e (5515l (lo e
Sy 5 okl b Jte 1 55,8 ol b el eliyls g (do],0)cudled pans g Caosd
S5 ool g 3l ool g Foms Syogn syl gyl Juo ossl (6,55 & g ggm
S Se> sla)by siledde gy (Jhe i lacars me3S iy 503 o
5 € Lun 01y] 9348 Ls ] 5l .casl 0033, sloidy | (SBVAR ) (g5 0 (kLo
}ﬁjv«uj.:.é.b’» Do) Olsis cod g e Masl 1y o 03,5 o il 5000 b € lis b e
2 aS Golas ol bbb o (VF) 50 onds &) pinsw ailiie SBVAR Jio gu puai .3y pb
3995 55 955 slaels ol (Bly Cod i 4y (185 (gl 5l 8 g a5 ¢35 Y aloo
ol 04 ABLSIIYFY ol slacesd 4 g )l cuodd 4y B (alBL

&l (Y=0) Lizw 13 &SBVAR Jdo Gygo 4y 55 Jdo ol 5 dds (gl (i Sl
Caosd (dmy cwolaw gl psio gl i b wibjly g b 1, Sl Lol sl o Cpond el
5 oSibe adgl juolio adly ) loads 5yl (o)L Juo S S &y ABly 155 5 655
o 9o s by (o a0 S (30055 Sl i jeite ol (gl Oty (slolg
slbs 400l o yui (955 4 pdlie pl SBVAR Jio (pesS opyite (i3S Mulyd )

Salyd g eud (slo yiuiS wesS (gl odlitul 3590 (gl Jae 33,5 JBlus Jae i

o 3 45 Tog-log Jie oKy 4 1583 0aiiS G pune ylidy 4y b5 ol pld 5y (63,5 (goliasdl Jas .
b e Cand b o Blg dol > g censd Il Lolas
2. Structuralized Bayesian Vector Autoregressions.

3. Hybrid



ov FF 5 FF 6 la cazd g g 4ol aloes

ol 1 35 WLl by s 5005 (35055 (SUR &0 4y a5 0391 gy log-log o K,
(S o395 S (o (2bgy Bl (105 b 005 3,15 SUR €50 4 Tosomo o sllas
235 B)by 50

slaribyly s Sly JHUS e (b SBVAR (50035 2y (38L sl ey 52
(V) )3 oad Bl S sl st 2 09Me (HBly g5 9 (6551 slacesd locopd iy
23lie BVAR Jao L SBVAR Jao o yin 3,Sles dunlie Cobls jolaie a4y .Cuwl 0aid jslaio
Jde e g o 43S a5 1> 35 SBVAR o (sl (V0) po onds &8Il J,S” gla pusiio
390 Blg M5 9 555l Glaels Cuod s bgye (J3US Gl jusite s 25k jl a5 SBVAR
40)93 Sy sl ingin 38 92l ST j5SBVAR Jdo (gl .ol 485 )15 ot
Sl ot ¢led bwgio BVAR  Jao dile 4y g did pdy &g VWWYF U AYYe Jlo 5l ol
Cawol 04 (65503103l U-Theil gRMSPE (sla jlso (33,0

OLS gy dhwy 2 5 Sjur (slidsbyy 5l odlatul (193 SVAR (3loiudy Jio (e
2t 2yS e o8 Auliio 3)90 SBVAR o b ] (s stiy 3,8las o5 48,5 )18 (1055 5,90
)y x8ly polie diuwiles 95 4 SBVAR Juo 10 3y dblee i pbo] clusbrs  ylul
P &S bl o of oA lgis U-Theil jlxo (wlwl p i slbs bwgio jlade les dwo s
BVAR 4VAR sl Jio audl ol )18 ool jlaw mdew ;3 SVAR Juo 13 0/VF 18, b duwldo
Gl 033 0/ oA o )d lad lawgie 9009y i ) (ol 3)Sles (gl 50

Jde &S Jb > bl o o/ oY g5 SBVAR Jue ;3 U-Theil jlade aob 55 aole gl
031> Cuwd &y lyo/0AD 5 o/Y sluel plB )l ccus i 4 cBVAR gVAR (sla Jio 90/)0 354> SVAR
sl 0391 6yt sl st 3,Sdes <))y SBVAR o ¢l pli il o YU T a8

9SVAR cla Juo wlal o oy 3,Skee 8 (slaodyglyd clolss dolee (ol
SBVAR s Lol .l 6030)5 Juols o/YY 50/YY pl8)l ccusyi 4y 5 0dgy sy SBVAR

JUo 3T el gams g ) Sloj sy 50 35 n blE (65 i Cans 4 ol dtudlys

1. Seemingly Unrelated Regression



Ol o2 il sla ol LSS I b i 5 A

OA

i bl ailgs s 4 SVAR e a5 o 53 cons 3o 51 i 39l gyl 55 oo

w0l &I A Jadz> ;3 &S SVAR o 4y Cunnd SBVAR Juo cBb 905 (wlal p cpined

Qo DY m ol 4093 S i D90 VA j10550 VY J3SBVAR o oS 9. o alin Mo

las o yd Yo/A L duslie jo lad us)3 VV/A L SBVAR e a8 dad oo (Ll it Y 3lno

ol A3 gy ) (6wl 3)Sles SVAR o )

SVAR g SBVAR s Juw ;> dw s oo Y Jgas

Ol S glaoayglyb b b ole
SBVAR Jdo| SVAR Jdo |SBVAR Jio| SVAR Jdo | SBVAR Jdo| SVAR Jdo | SBVAR Jdo|SVAR o Jyress
WANIYZ SYOM YIPYY YR </ PR BN /A APYVE YAV U-Theil
A SOVVE Y| ey /o508 /4YX /eeYY VIREEVY RMSPE

SVAR Juio 4 Cumud SBVAR Jubo (o) sacd b g (V) sy slawi A Jgu

5 slmodyglyd Woleo b Al Gy Wlee Ju
| ) YV

) ) y \YYY

) ) WYY

) | \YYY¥

) ) \YYH

) ) \YYS

Y 0 7 &

ol 00 jglaie 3y (S 0391 SVAR I jieS'SBVAR Juo w i slad 3llae (08 o5 jo 5




0* ffj fr«;jw:‘{;-.)ﬁj‘wlzf‘dm

Qo 3 VY/A 5 VOIY maw j3 «uiyi 4 « BVAR g VAR Jao (gly lade oyl causlio (gl

Jde s Cond (g0 3 Sdas lyld SBVAR  Juo &S cansl cuably ol [ Slo 5l oS aily )3
P U-Theil  go i clad buogio lao duwlio ) jlagel il o VAR Jio g BVAR
SBVAR Jio (5 p 0aiiSiuli a5 amd o Lii |y SBVAR 9 SVAR BVAR VAR (sla Jde

A3l e 38> Gl moia )5

SWute dlonsg 4 gl 21895 Sy Saii s (5Us bawgie duglie ) l3g05
(U-Theil lize) iliseo

Sl Jde JS 56 9SBVAR e c¥oleo 515y i 3, dgupo o canl (S5 LB
gl 52 Sl Cap 4 Ll wdgy pdy Sl J8 5 ol (slajal s s o)k

w0gMe 4y .ol 0ad a8 3 Ja5 13 LSy Je 93 12 0 s ol yby ol SBVAR g BVAR (sla Jas

4 SBVAR Jue il LSy SBVAR gBVAR o 13 w i 3,Sdes &5 laylyd )3 o>



Ol o2 il sla ol LSS I b i 5 A pe

el g po 255 o0 a3 53 55 |y (ylB e Sl & ol wre slapite (35 LI

sl Judod 9 6551 Lol GLOWS iy Y
Bl oo cpyitg Gleie 4 gl 40,90 S o sles JBlas il L SSBVAR
A3 oslil 3590 il slailos bl g S35l gladels GLOE o b lp
DS

LS o Jols 295 1) swwlww (sl yuxio BVAR 9 VAR (gla Juo (85 5 SBVAR o
Al Sl (glayite 3)90 50 (gilugeylis ol b 3sl Sl oty e el g
osly a8 )13l & bgrye (slaigy a5 03,5 (AW dulie Cubll jolate 4 ©j50 2 13 Lol
loodygl s g aubs 555y (Aly slaciasd 45 Conl odd 5,5 3gu 0315 paond L puiie ]
slaJlo 3ilan o 035 (55 inon iy il 1o > Sy iVl gt b 4 ¢
sdle (b oolaBl u) hwgio) L3l il )18 2o ¥ e )3 (g g5 A3, 3
g s S5 5y (HBly Cuaud Ay brwgie alll ((Cunl 0350 duo pd ¥/V dgus VYYE VYV
asild JLE Ao YA g—o/VS I8 Cbp a4 IYYE B AYYe oo b a8 sleedyl,d
Lol

25 Gl s sl Jlo (o o3 sl ol ol (sloCiad oo s oSl o §
ool Caad > (0L ]38l line a4y ¢ 2ly Cunnd o )d Sl i ol 381 el aily
Slaialy S 5 Blgs oo 58 Pl ey 4 Conns iy ol Hos oS sl (650 sl Jol>
O 392 U Lol iy g0 oy ilises Slagy )l cane g 035 (el
gl (L8 )3l pglt e (55 4 9 il ST ol (b polie 5 Joie
ool 1338 (53 i

SVAR 4 SBVAR BVAR (sla Jue dhuwg 4 (655 sloJols clolds w i A Jgi>

o ABb o jluleds SO W) jelate 4y ladd Yok slalo; (ol e &S Cul xS



;\ ffj ffijw;‘t})fjab/dm

3 oacel cowd o ol 48 295 o dlin Mo Joun leMbl wlul 5 .3)lyp 3 WY L b1,
SVAR (¢ pé Jdo ol a8 b j3.aisb o S35 ,5045 4 SBVAR 9 BVAR (cla J
A3l S0 Jte 93 b (6 St T clacglis gl,ls

sl Oy b L5 pSsls SBVAR s cwad o Lis ¥ jlaged &5 (5 )sb lon
ao stas sleedyglyd (Lol Xig) aS 010 S el yol (e 50350 Llod i (slaod gl 3
25 Jol (ol 8) L g )len &0

Oosebee YoV 08 e i a4y (385 good gl b g xS G 5Ll Jao ) bl
VOIS 13y 4 WYE s )3 55553 52 (yselen VAOIE g anio o ysaleo VWo cslis lgglS
ryisn V8o o 3 53 93 52 (g VYV 5ot aebin PFF Corlis lpal (g

VLo ety slodlo (o (35 (slmod gl 8 g x5 Lol Ad) e s
sood,1,3 (sl 4y o I (Sl w50 S g dalsS 20 3V S VIAY VY Lausgie yoboay
XY i s OYVE GATYe cla Sl b ol oyl 06 puae 05 &S Gl i8S coans] 2
Cawl 0393 Juo > VIV 9 VV/¥

ol (Sie s Syl | Jols o5y slarel d as oYL o )3 g8 dlasil aS b o] 5
ol J13y55 5 (2B Cuenl Sl plo gl oo 13 p i ol 350,

25l y9uS y 5 (slwod gl b Lol oty «aly 3 <SBVAR o | Jols gl
45l 2)90 Pl s Lol e g3l bt ise slaan] B (585 e o b ol oY oS
Ol 5 585 (gloodygl,3 bslowo sdgi (s 29290 (5 alal Sl epglato ul (gl 23,5 391, JS1>
Pl i g (i glaedjglyd Bilas oy daly gple jsb & gl 3,90 Sygs Pl i
g g0 03wl ol & panass

o (3 iy 4 wiljgy b5 slodygld BBpae WYV 5 IYVD AYVY cla Jlo
VOV 5 \YA NOF a5 & e ol gl &S andls 1,8 Aty yeee VIF 5 VY VoA

4l panass odygl 3 b adglae (slp b lmolKi Yl STyos lgie 4 pl s 4y (ygabee



Il o3 syl sla fols SlSE I ol floei 5 o o

£Y

Cdi o u“” dl.b:b.));‘)é J.)l.am )l..\.o.a J.r..\.u d‘)., \VARS Jawy.o t.,u).;.o c[nlé)l U”‘ U»L.ul 2 )

Dguis oo o3lawl plB

BVAR b 199, ol )3 5551 el ailjy, (oW (sl A Jgir

SBVAR 3 SVAR
S sbaodygl b slolis b Lol Gt ol Jlo
A el aSo yio (ygelse el SlyslS sl
SBVAR SVAR BVAR | SBVAR SVAR BVAR |SBVAR SVAR | BVAR Jo
WAY | v | osays | WAY | OVEV/E | VYA | YYR/a [ YYV/AY | ATVA
VY[ YR/ | ARy [ Y | WY | Y | YRV | Y | YeYn VA
VS | YYAE | Yy | oA WY | WAY | YEJA | YORIV | Yoolf YA
Yool | YOI | XY | Y| OVEAIY | NAYAY | YR/ | YVEE | YRA/ YA
YOXNN | YoY/s | Yes/5 | SASA | YAY | YNE/Y | YAVA | YRRY | YALAA APAY
YoVA| YER/N | YVl | YYD YEY YYSNY | YeYIY | OYYYY | Yara APAY
VWA | YVOIY | YN | YV | YAV | YOV/A | YAV/D | YEY/E [ YeV/VY | AYAY
Y\OA | YAY/S | YWAY | YE YRV | YA/S | YYels | YA | ¥Yeld YWAD
YY-ld | Yavis YWY | YSVAR| YSVY | YA | YooY | OFYVS | ¥YREN VWA
YYWEIY | TVl YO | YARId | YASID | YY/Y | YEVIA | YRVY | YEVIA YWAY
YYA/F Yy Yva ¥v.q Ya¥/o YOV | YASIY | FAVY | YRV YWAA
YEYIV | YOVE | YYY/E | YYols | BV | YAO/Y [ Fea/Ya | oW | YvalY YA
YWV | Ysals | YYSIN | YESIY | BYUY | R\E/E | FYols | OYFA | YAAA .
VA¥ ol ¥ VA v/ay AIRY NAS | aINE | s | FioN Lawgie
SVlods,
(\¥ao-\YVF)

3ysly 31 5L 3590 pl s s ¢358 iy Jlosl g alols sla i iy 4 4355 L

Gl oywd p pls s e dusbre jalaie sl oid &)l Vo Jods 3 aSTensn S

9y 3D &S yaske YA im ¢ Jab 05 cud b 1S lis prdans 3 plS i Mg Gl ol 3o




?“ ffj fr«;jw:‘{;-.)ﬁj‘wlzf‘dm

Segl 3 =l Mg o dnare msod plpl @]y lojlal iz 58 Sl dreren 9 0395

Vel 85 e 3553 4528 u3eken VIVA s 0 VRA (555 VF 650 g o3l il

SBVAR Jo dlawg a1 31! 33 6551 s Jols sLols oy Y 415900

oy 3 pl i lie ST sladls gl ¥R 0 maw ool LB L L Jl o 4,
Gl i 3 pl Cd lise 0sd plod] Slale ol sl 0133,5 59l Sl p3lo (glp
2 joy yd aSdu ygedee V/AY o 4 AYVA Jlo 53 595 0 aSiy yaskee VITY 08, 3l el oo
2 &Sy AVoooo mdaw 4y 58y pl ¢ SVAR Jio bl oS Jbs 0.0l o (il VY0 Jlo
Vo s o e sl sl ebo gl b S abio 2l 5,

B RSl 9o cwmuin b (pyieS l)s a5 SBVAR Jae (wlol s oopl ol

.wl (W) M )’9))3&“{ u%l-fﬁ\“/‘”&ﬂ GL#))J Haaq ‘)»)Lo )J ck&)gl VoV L)A)M>|).§.\
B Al Cung pols 25b g 650 (gilwdigy (Sledde B Cldllas (o5l (Modlipe Glalllas duwho Y



Q&/Jadj}'/‘jbsubb L;L)LL"J’/QJMLWM ué"L’”"/"cf":‘-’ e 41

s alls 0uiS s ,lg G ol WA ams LU U7 &S ol ol el 03903 Ll 3 1) anbs
e drwgs )b 516w aS'ls )] 510l o HldS pl e Y 3903 .33,5 0 3y g oo A
sladels plo gl & (b S5 05 sle (lp ddlige pludlcans 13 55 (o9 ()b JE

\.ay Jalgd iS58 as e Cudgime (55l

o pwd 53 Pl Sl g JA 15 L 5590 P8 Sl lime S pie Vo Jgao
39 90 &y (yaskes 1y Cbl)al..o LS,)'!

alplo ly oyiws  pbciis S 5losyge plics Jw
SBVAR Ji | SVAR Ju | SBVAR Ju | BVAR Ju
YINY \7A} VoA VIR YWWYA
AIAR TA VEY \Val AAAAN
YIYO A Vi \Viz4 VWA
YINY VA VIEA Y AN
A7AR VYA VIV VIVY YWAY
\7AY4 \Vid VIVY VIVY YWAY
YINY VIR VYA VA VWAY
y/-a V¥ VAN VIAY YWAQ
Y/ V¥ VIAD VIAF YWAS
Y-y VYO VIAA VAR YWAY
V/AA VAV VAY VAY YWAA
VA /20 VA VA0 WAR
VAN <[AY V/aa V/AA wa.

s Slplo ko «Sagl 5 ol W5 dsages LI 515 5 155 bl il 81 o ] 1S )
S nlsd il LB (e les 4 <& Sl I3l bl 4 dtn



70 ffj fr«;jwtd;-)ﬁjdn[;/‘dm

Jelos bl yiwn 3 pb € 50 5 (B 5l 0)90 P18 C i og)e

lgi oo Judoo cpl il plosl BB s ) (500 jliel lgie & SBVAR Juo b ol
s ey 550 ool GO 51 e eyt 5 siosd SoCuskn Cadgn
B bl ol Gl (550 piser hlStwlw 5 lSingiy Sl il

D9 dbl (65

Jwgs Olpalo gl (wpiawd )3 e Sl pin dang 0 Y 1D g00

SBVAR g SVAR ¢s\aJ %0

(590 2 45ds cygabee YIR () €5 A5 dnoges)



Q&/Jadj}'/‘jbsubb L;L)LL"J’/QJMLWM ué"L’”"/"cf":‘f e 44

2 G501 Byuan duiy g1 (a01yd g Coond) (wlow (b paiio 51,9 Joua

(SBVAR Jue) yly0!

S5 Lol 4Vl bawgio 43, (@Yl bausgie) (uslew sloyuiio A,
B sodyglp | b 3

ANS y/ay YAV 7N Bly lacuedd Y s8ly s
/A g o/-¥ TN ABly clacdd o A sBly s
VBV /Yo F/A¥ A I PRAT SV JPA g PRV
\AY a/.5 /o TXID (#Bly g5 9N (aBly Cuasd
YIYA ARIAR £lo¥ LY (28l Mos 9 /N ably Cuasd
-IvY -I¥A Iy F G pae ialS p Candd (choyd ) il I
-IY¥ YIvs A * G pan Giolily 8ly Wo cod ) Lialal gl

4 emb )l g Sl BT o 4 (5 slood gl B L duglio ) b35S (gl pB)l (1352 YL

Adbge p3lslaJlo (bokyg

2 B xS aS )5 Lol ot nl (655l ol slocansd (REIL )y 4 L
50355 0L5 s e e 5066 10 S Cawd <3l ol Lol i IS5 G ypas slaig,
9 siod sl (ol5 v gy ol pl sl 03,5 0390 1) 135l adgl ol o]
3 g0 JUiS (5l Bpan a3y S sl ly edd s
b ol sacund ol il S amd oo (LS (oo Gauod (g2 503 (Sg ]
2l s o 3 ol ol led (Sl ((A8ly) (s sacansd it oS 5l sl
biad (ogoe gdaw il 33l 5 (0008 9 Slodd £ w0y £59) SlaiBl sl isu )03 3 oy
2ol 0350 (15 1) (65 gl ol ol Cad 2l 31 31 el iy g ol 35254,



4 FE o FF oo caz s 5 4ol aloo

Pl o\ 4l Sy Buae Ad)y &S dgr daless 0B (g9 s gl dalgss
alo wles phang ) @5yl (eradpe die) 3 o3laBl Sl liSaleyw 5 Lol
Ay JyuS p e iy g e oo 3 Ml oo o Sl (HBly slacued Gl o (ol
290 S35l 98 )3 00 aipdlag Lale (56U Il 4y 505 (gm0 Al S (55l By
gomb Bgw 033k b slogydg3 (55l Bpae Bld Sl 5 bl i SoSune slaasly) orlitl
L 551 JUsl bolas g VL Co g B pumo by (sloolSiy Yy YL Bl g oyl 0350 b (sloolSy s

s Bk 1y 368 (65108 9 o3l
o ST (Sl cSledls glass Jsl) 5o odpd sacuwlu Jloslcggy b

Sl )15 4 8S) (hod Cuslow olpod 4 (le 32 5 leb 200 (slap Lozl
hsiplond gos)8 JpuST) Bpae (VL ad) il oo (Wi oo s3LaiBl ) (655l (9248 0
&y osal sy 4 Jlo olie it anads §cuedd (oo, il 38l L o cpl plo e ials
st b & (S5l (pgradpe gyl (90 olaill eud St sl 2]
2500wl 5yl oud Jials gl piY s
oy &S s cpl & colicl blei o b 85 Sy 4 ) 598 x5 SBVAR e
g0 90 (i 6551 Al g ilme Blsie 4 (55 GLOB (sal (128 Alg A
Cely oyt ol Jlosl 905 )y 51 Lol ) wel3 5 Cuad s
9403V s 53 (ABlg Adgi Ay £ 85 Sloj 33,50 (Bl M puite iy B S S g8
My g oo 031 Lol 38l o 0 Y 4y dio 0 Y e 1 655 sla Jols (sBlg laciedd W) £y
4o sodyl,3 5 xS B sl e b 090 b 35 slaels sLolis YL
a8 0 sy a5 Sloj 50 (sow 51l o ialS doyd oYY g o/FA oV Ladd « i



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e A

SIYE S VIVE o8 e i 4 e (sloodygl 5 g b S e LSl Ll
Ccuwlw il aSaas o lis yol cpl )by 1) Glasle (pl VY Jois g 0 duo )y
o iodbied Saaslis P 00 & sl iy Siadd (Sanlis &y e Siad
& 5eS (551 gy ao gy lil 4y g0 (g5 ite o pL) (el o LS Sl s,
3 s mSols 2 09Me aS ol 25V ool Canwd dy ol bl el pls 35 o 1,8 o3lisuol 550
DS (gl e (bt otk (ol ()b GRIFIL) 5] (HBly Cod talS
25 B g 390 (b 25T b (5551 0
st Sl 5laasliy (5551 JiSCulus o y30 oSl o lsie 4
oy @b il ipl cus Gials p cala cpl 5l Sl o bl diily 25 I jgned 43
«Sygo ol el Jlosl oy cnl @ieh mitin bl 9 (Sle et dliwg 4 gyt
Jlosl Gpan 839) 2 () 4 (SloB el 9 (Shoed ol Sl isjm (oulid by 2 4SS L

Ll oo Cawd 4y 0d] I 6wy (slb gy 9ol S

S go A
)90 BVAR 9 VAR (sla Jus jlodlatwl b olaidl jl alisee sladie; )0 daxie Oldllas
3,Slos VAR Jao sy po pmosd 5l (g5 (b ybg) jl oolaiwl oS woly lis g axdydy
yg (Jls) asle ¢ oobamsl (S gl o bes Slalllas ) Ao o 9o |y (i yien
(S e 0gud pl U oS cadlllas pl 53 .00g) Syeie ¢ Jg dudye g oY guame il jolo
e Oy (55 ML e 290 485 )5 & (6l Lol (5 )3 b stess gl
5 031 (L bwgise oyt SleMbl o] (35) 4 58 5 )9S 635l Lol iz Ll
O (o ] 6y s e 2,les (gl jauiS 655l Glol& iy DBVAR Jas oS
&5 Bly slacied oo o 9365l Lol Lise ST g o)l Yo 3l MMl S 4y
Oy co8 ilodde i 050l S a4 oxie 45 003 )S Bl Jie 3 (65, @Al e



74 FE o FF oo caz s 5 4ol aloo

3 Sloe (glyld SBVAR Jus aS oy slis Jlgie sbo s iy 9 pess .0l SBVAR
el a4y by o il 5l epeis )3 9039 BVAR 5 VAR (sl 5l (65 (G
Gl iy SBVAR Jao pess cpyiee 5l oolaiwl b sl joy08 5 55 sl
35 Sl o Bl s a0 85 3l oL 52y 90 TR0 JLo b (55, sl ol
a8 Sy 393 23 5 oo YYVIN & Jlo ol )3 (85 (glmod gl 8 (slolis o 55 (b
25 Cbis g dats 4 4255 bl gy A3lie o 59 P s Joles 452 VAR Jolas
Dgr dalgd oy 00 aSiy asdeo VAN dgus Sl (glp wyted 3 plB Cd e VWA L
5l i 55 (ded e slacuoluw yil &S ol lis SBVAR Juo jl esliwl b ciolew Judoo

UiblS 1y (65 s lg o JoSe &yguo 4y Causliaw 93 (ol g9y (s g e0dgy (iowd Cawliwo

V-]

4S5y 3¢5 g (g3 (5ylel g SleMbl claylxo UVAR o ;0 dingo 4By Jobo peund (sl )
G lame 1 (VAA©) Gogur bl g0 (oS 0593 (193 ) Wil sbalad  (Sio (Ko
185 0y pj g & 29l
L=(T-0C)fog | Zp | —tog | Zur |1
35 45" o) Ao el pns ddlre y2 )3 Lo ol )b 3l C cclimliio Slaws T eyl yo &
=~ olbly omple Glayid sy @ | Dl | DR | g oo (ol i o] o lneiy
bl e dea g i pluw gl (il (uillgS
Doz slacudgisme 3lasi b ol (ooliTam o b XT (gas mje5 (gl (statistics) olol oy
aidy Jobo) e whuw b ply 48y Joboo plyie cod H, a05)8 51000 oo pias 4 04

o5 ol il yS)5 Jgda X' jlade 5l Sl X' S Sloj dgus 4d )3 Jlai 5 ¢ (sl jiSa g8



Ol o2 il sla ol LSS I b i 5 A \

wbpdy (YL aiBy Job) diio e Joo (im )] 65U ] 59y (s 255 g3 4By H. ans )

“\"9'“%;" uu).u )J) SHygpo L U-Theil 9MAPE MAE dl.b)l.um Ay

b SLioygd s g aBly polis ciniin polis w4 TV ool o oS
A0 o i 1T oyed jlam o e (slroyed N s Abl o

Cauol (Sladd dland dunlio 5l le o oo slallas awslds gl pSsls hgy SO Y
o=l Gl e o Cund w1y i 0 (gyieS st e b gl 4 Caws Jio S oS
Sl ©oge sl 4093 X b S b inhe ool sl Jloolinal Ll gkiie
39545 iloj dn e 31 (o 5ol )8 Lo b 29 e dple lallad 3llan ;08 Lo K5 4,
(loss, c3L) jho die g cpl pé 53 g (Windp) V de 9 By Jio | jeS s (3lla
Dy oo polaie

N b Sy oy sllas (g8 o o lsie & Bl iy slady s o o
Db oo 4Byl w392 151 ol 4y 09

Kgd oo e ) g0 4 4By Job s g1 (SIO) )5 5(AIC) SGIT (glaylino ¥



\Al

ffj fr«;jw l‘{}-)j"j 4"’["/" 4.(9:,4

aidg Job = q
(clwlio slaw) Sbjoye =T

e sl el b olass = K

Syioe oned vt Al Jobo 23,5 Jil SC L AIC & b



Jﬁ'i/)-’dj}'/db”u[‘/} 6&[&",’/&#@ L/é«.bu"j‘}.;:' e \Al

&l

PRLY ]

gLl Slogs )y Sglas - s3ladl (sla STod Gl (oMl (gysp02 55550 S

b olozel qoslasl glalol loj (oo (solof 42 azme (MYVF) a23g) 9 doliy ylojles

lole 5 Y sla S ol Gy o £S5

lale 5 WVl sla 2S00l S5 Lo <8y

Siydelym AYVO IYVF o Jlw 0ff cdl o 5 s Slas ol pl el (o <83
Olpl el o eS8 aal
.dl).g;

solol aall Ol )Loi Syo

cul).Q(i olim;l.) ‘JL"»{/J" djj.'/d[ﬁbu[db L'j.:'jfa.io.@ L;Ld[d? Wt (\Y‘V\H) RV 7 cL;\.C))A
iyl ol )8 Aol bl eolazl ousiisly

(559 el AYVO UAYYY sla o .0/ (s 0T aslis] 5 ag 5 &)lig

Gy 398l ONVENIEV) LT Ol 40 By Comins Sl e gy &3

ol (&
Adams F.G. & Ratcliffe. (1995). Structural Versus VAR Modeling: An Emperical

Comparison with a Small Model of the United States, Edited in: Econometrics and

the Link, Essays in Honor of L awrence R. Klein; Executive Editor: Dutta M.,



VT’ ffj fr«;jw:‘{;-.)ﬁj‘wlzf‘dzﬁ

Elsevier.

Al-Atrosh Hassan M. (1990). Commodity Concentration, Export Earnings Instability and
Growth: A Vector Autoregression Analysis of Selected Developing Counteries (Brazl,
Colombia, Greece). Ph.D. Dissertation. The George Washington University.

Al-Mutairi. (1992). Business Cycles in Oil Economies (Norway, Nigeria, Mexico). Ph.D.
Dissertation. The George Washington University.

Borissov Borislav. (1997). BVAR Modeling in the Presence of Outliers. A Masters thesis,
University of Toledo, Department of Economics. [also in Internet site:http://www.
utoledo. com/students/thesis].

Boudoukh Jacob. (1991). Essaysin Equilibrium Asset Pricing (Asset Pricing, Bonds,
Japan). Ph.D. Dissertation, Stanford University.

Carnap Rudolf. (1997). Scientific Method as Bayesian Reasoning. Edited in: Scientific
Method: An Historical and Philosophical Introduction. General editor (Gower
Barry), Routledge (London and New NewYork).

Caskey John. (1985). Modelling the Formation of Price Expectations: A Bayesian
Approach. The American Economic Review. Vol. 75, No.4.

Cha Baekin. (1992). External I ndebtedness, External Shocks and Macroeconomic
Managments (Debt Crisis). Ph.D. Dissertation. University of Minnesota.

Choi, Yu Shik. (1986). Forecasting the Korean Economy with a Bayesian Vector
Autoregression. Ph.D. Dissertation. University of Kentucky.

Dhakal, Dharmedra Purush. (1991). A Vector Autoregressive Analysis of I nflation the
United States. Ph.D. Dissertation. Southern Illinois University at Carbondale.

Dua P. and Smyth D.J. (1995). Forecasting U.S Home Sales Using BVAR Models and



Jﬁ'i/)-’dj}'/db”u[‘/} 6&[&",’/&#@ L/é«.bu"j‘}.;:' e V¥

Survey Data on Household's Buying Attitudes for Homes. Journal of forecasting.
14.

Dua, P. and Miller S.M. (1996). Forecasting Connecticut Home Sales in BVAR
Framework Using Coincident and Leading Indexes. Journal of Real Estate finance
and Economics.

Enders W. et. al. (1991). Causality Between Transnational Terrorism and Tourism: The
Case of Spain. Terrorism. Vol. 14.

Francisco F. R. Ramos. (1995). Forecasting Market Shares Using VAR and BVAR
Models: A Comparison of their Forecasting Performance. University of Porto,
Faculty of Economics, Portugal.

Gower Barry. (1997). Scientific Method : An Historical & Philosophical Introduction.
Routledge.

Green W.H. (1993). Econometric Analysis ( 2nd ed.). Macmillan Publishing Company.

Hatanaka Michio. (1996). Time-Series-Based Econometrics. Oxford University Press.

Karlsson, Lars Sune. (1989). Bayesian Analysis of Vector Autoregressions Ph.D. Thesis.
Purdue University.

Karlsson L.S. & Kadiyala K.R. (1993). Forecasting with Generelized Bayesian Vector
Autoregressions. Journal of Forecasting. Vol. 12.

Kennedy Peter. (1990). A Guide to Econometrics. (2nd ed.). Basil Blackwell Ltd.

Kirvelyova Anna. (1997). A Spatial Prior for Bayesian Vector Autoregressive Model. A
Master Thesis. University of Toledo, Department of Economics.

Lee, Kyung-Won. (1991). The Growth of Government In Koria. Ph.D. Dissertation.

University of Illinois at Chicago.



VO ffj fr«;jw:‘{;-.)ﬁj‘wlzf‘dzﬁ

Litterman R.B. (1981). A Bayesian Procedure for Forecasting with Vector Autoregression.
Federal Reserve Bank of Minneapolis, Working Paper.

Mazraati Mohammad. (1988). Personal Homepage on Internet: "http://members.
tripod.com/Mazraati-M".

Pindyck R.S. & Rubinfeld D.L. (1991). Econometric Models & Economic Forecasts.
(3nd ed.) McGraw-Hill International Editions Econometrics Series.

Racette D. and Raynauld. (1992). A BVAR Model for Forecasting and Analysis of
Canadian Monetary Policy. Ottawa, Bank of Canada.

Racette D. & Raynuld J. & Sigouin C. (1995). An Up-to-Date and Improved BVAR
Model of the Canadian Economy. Bank of Canada, Working Paper. No. 94-4.
Shen Chung - Hua. (1991). Three Essays in the Econometrics of Time Series (Time

Series, Money Demand). Ph.D. Dissertation. Washington University.

Sims C.A. (1980). Macroeconomic and Reality. Econometrica. Vol. 48.

. (1988). Bayesian Skepticism on Unit Root Econometrics. Journal of
Economic Dynamics and Control. 12.

Todd R.M. (1990a). Improving Economic Forecasting with Bayesian Vector
Autoregression, Edited in: Modeling Economic Series. Editor: Granger C.W.J.,
Oxford University Press.

. (1990b). Vector Autoregression Evidence on Monetarism: Another Look
at Robustness Debate. Quarterly Review. Federal Reserve Bank of Minneapolis.
Vol. 14, No.2.

Van Rijckeghem Caroline. (1992). Topics in Belgian Unemployent: Evaluating the

Sructural Unemployment Hypothesis. Ph.D. Dissertation. University of California.



Jﬁ'i/)-’dj}'/db”u[‘/} L;L)LL"J'/Q;ML”M L/é«.bu"j‘}.;:' e \i4

Van Tassel, William H. (1990). A Comparison of GLS BVAR and Composite Forecast
of Nevada Alfalfa Hay Prices. MSc Dissertation. University of Nevada.
Yazdi, Khalil. (1987). The I nstability of Demand for Money: A Time Series Analysis of
Money, Income, Pricesand Interest Rates. Ph.D. Dissertation. University of Howton.
Zellner Arnold. (1994). Bayesian Edited in: New Palgraw Dictionary of Economics.
. (1996). An Introduction to Bayesian Inference in Econometrics. John

Willey & Sons Inc.



