unt 4
e =
FEmsAnue

gwduunieznd1nfesfeuisildms o c‘?ﬂumsﬁnmxmnﬁ'mmmsuﬁﬂﬂ
uﬁsmsaau‘ﬁ?l,ﬂudquwﬁwmmiﬁnmuuui‘immLﬁsygﬁﬂwmﬂ Fatuluduveuuy
$18890199Ue Teldsdion T amsdnuufieafudiife cointegration and error correction
mechanism TasegmnsaedinefennudhnnuazswasBonuosismsinuil s
Lﬁmﬁnﬂ‘lumsﬁﬂmnmuﬁ‘immLﬁmgﬁwm1ﬂ“luﬁ"ammmm?‘lnmmzmsaan $
Hudeslidoyamussusioiidudoynoynsune  Sadulsmaiidneefidnyme  non-
stationary 1{Uf® ANRAY (mean) wozAmALLlTY (variances) Trinefin/euntiaglilaty
manm  midamuduiuiizeheiunsvesaunts i laisnuus vosanuduiusi liut
954 (spurious regression) Haing lANAATAAALNBESBIN A1 t-statistic 92 liEIuMSIINULST
dusnasgu a1 R fige Tuanedish Durbin-Watson (DW) statistic ofluszAud wand¥iifu
B9 high level of autocorrelated residuals 3utilunsEninzeonyldlumunsugmand
(Enders, 1995) Wiz (Johnston and DiNardo, 1997)
wamslumstamsfudeyafifdrvazdiu non-stationary Al85uanuiley Ao ms
1% cointegration MY error correction mechanism (%’ Qa‘ﬁ'ﬁ ‘H‘ﬁ'mﬁ?, 2538) Lﬁ@»‘l anamsaly
TunsBmszdnruduiuiifegaonmszezon 14 (cointegrating relationship) IaedEsand 2
Stuneulumsinundado 1l
1. niaaeun v stationarity  weedaulsiiunvhmsdnu leeds augmented
Dickey-Fuller test (ADF)
2. thiulsiihmsnaaeylag3s ADF uda AnIagasnmiuszezens s
N'19984 Johansen 7D
(D) Wrsanauawesduls (aglength) 1ne3% LR dikelihood ratio test)
@) Bongtuuunuuioedfimnsay
3) ﬁm'smmﬁ‘hum cointegrating vectors IR93 % maximal eigenvalue statistic (A, )

#3877 eigenvalue trace statistic M)
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3. @enuiwuinesdanuduiusluszez enuds  55ms  emor  correction
¥
mechanism (ecm) HANHAUSMTUSTAY IWTLa FUvDaALLVE R DY
v ¥ 9
vind lenauuds $hds msfnumedav deldfiezsiumstinauedunsunis

1] ¥ L l& [-] o ar 1 4
Annludiudng edeaziBen Galiddudsde 1uld
4.1 Unif root test

Tumsnaaey unit root ummeaseudwlsmansughed Relfluaumadie
a . a & & Yool . .
AANYUE stationary ¥oedmals Fuluduasuusalumsd@nunnield3s cointegration and error
cotrection mechanism InemsAnydu Ingfiruin sz flounmsmaaey unit root Hiauelne
. ) . 2 vu_ o : :
David Dickey Wag Wayne Fuller (Pindyck and Rubinfeld, 1998) $433n/uf ludevns Dickey-

:é T 2ot
Fuller test #9autsnutisaanlédily 2 95 Ao

1) Dickey-Fuller test (DF) yinmsnaasudnelsfimaou T llawdraaiisnune

(fu autoregressive model Taseunsai@ougiluuuvesaums ldeonidiu 3 guluunde

X, =pX_ +&, | 4.)
X, =0, +pX, +¢g, (4.2)
X =0, +a,t+pX _, +&, (4.3)

Tagh X, Andulsisvnmsfinm o, p AoA1Ref t D time trend LAz )
Awdsgy InsuenusavvilndimieuiuuazifuBasedefiu (independent and identical

distribution) Iegiieumaoniiiy o uazanrlsysundidoumudedadnu € ~ id

(0, 0'32)
aumsusneziluounsiuaads nsdlgduuvvesiunlsii lifldned saeiauns

fvoszifugpluuueesaumsfivsingsind uazaunsgafonaasigliuuvesaumsig

¥ v

14 A1R4N LA time trend

Tumsnaaeud X, Tdnuneiiiy stationary process (X, ~ 1 (0) w58 'la) hinsnaey

e

¥
Tasmstalasrumaviseuguyuy Weglugilvea fiest differencing (AX) ‘186l



AX, =X, -X _ =VXg g (4.4)
AX, =X =X =0, +¥X,+E (4.5)
AX, =X, =X TOy L HYX e, (4.6)

: A Ao
2) Augmented Dickey-Fuller test (ADF) i1 M3%Aa01 unit root BA3THIIHNAILN
11971 DF test 119991033 DF annsommsnageudiudsluns@ndly serial correlation

T error term (g) Wiidnwasarwduiusfuesluseduge (high-order autoregressive

P
. b =
MOVIng average processes) FLINLAN lagged change A jAXt* ; L“ﬁ'l"lﬂﬂl‘uﬁilﬂ’liww
=1

=
9 =1 9f v
Auaiie a2 'lan

P
AX, =X, -X _ =YX + X0 AX,+E, 4.7

=

P
AX, =X, -X _ =0 +¥X + XA AX, +g, 43)

=1

. P
AX, =X, -X _ =o,+o,t+yX, + ZAAX +E, (49
=t

Wl Il $1uau lagged term (p) ﬁi‘fuag':ﬁ'ummmmmmm;wiazqm
998 (Pindyck and Rubinfeld, 1998) 'ﬁ%‘ﬂfﬂmsﬂiﬁdmzh%"l"lﬂﬂizﬁq‘hjxﬁﬂﬂagm
autocorrelation TUEIUYDA error term (RivbF WIHURY, 2540)
Tﬂﬂ‘lumwﬂﬂﬂuﬁwﬁgmﬁﬁﬁ Dickey-Fuller test Ula¥35 augmented Dickey-Fuller
test nasrewhdulsisranle (x) Hufl it root n¥0'lal aunsafinsanlgend v e
v Tsuvhin 0 w1 X, th45) unit root Farnnsafoummagulumsmaneuldsed
H, : Y=0
H, : hfl <1
nageuauNAg TnenlSeudfloud statisic Anundfusiluas Dickey-
Fuller tables (1erns lunANARLIN) Fa8 t-statistic v“ii}m‘i'nmﬁmwmﬂﬁaﬁﬁnnﬁgmiuuﬁaz

- ]
Juntiuezdenirluin/Seuioufa1s s Dickey-Fuller tables figafu narafelden T u
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quunvesannsfi (4.4) uag (4.7) 'cu‘lugﬂammmﬂumiﬁ (4.5) uaz (4.8) uaz Ty tugl
mIvesrun1sh (4.6) waz (4.9) rewnsnlferauuignd vanehdulsitamaney
i integrated of order 0 unulddae X, ~ 1 (0) SrdoamInaceunsdin v Jaufy drift term
17839 time trend coefficient ¥3® NATBLY $2UA drift term UAE time trend coefficient
TunzRentu aunsonadoulasldm Fstatistic Fadiu Joint hypothesis (®@,, @, uaz
®,) duadaneaeuimslFsiiieuiua Dickey-Fuller tables (Enders, 1995) @qlun1s
NATOUAUNST (4.5) UaE (4.8) nasoumeldeuudig i v = ay=0 %l @, statistic
sarfiaumsfi (4.6) uaz @9 nadoumeldmuuAgn o= y- 0o=0 1% D, statistic

© ar 3/ =, E A\V& & e
dwsunmsnaroumelamuuAge o,= 7= 0 14 @, satistic lumsnaaen Feroda

*
FPar A

fepanannIad o ldaedl

SN (n—) (s, —ssr,, )

i r(SSRUR)
Taofi SSR; = thesum of square of residuals from the restricted model
SSRyy =  the sum of square of residuals from the unrestricted model
N = number of observations
k = number of parameters estimated in the unrestricted model
T = number of restrictions

nytifinanismaseumuuAgunyh X, & unit root Thusezdastie AX, W
differencing 115009 Ao faseuuisuiia X, 1511 non-stationary process ‘It e
N3 order of integration (d) Tegluszaula (X, ~1(d); d> 0)

dmnnuddeyadanaradly non-stationary process wazdiSugunTFURUTYD
doua (order of integration) NN 0 (MAOUT X, ~ 1 (@) W30l wwhnsmazeua

F 3
JUuvvanmsasae lil (FTo@ Asfinans, 2540)

d+1 d > d+l :
ATX =g +o,t+ (DAX, L+ XA AT e @10

=
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ANNMENAINANTIUAT d (order of integration) UAIIBLABAINIS differencing
fgals (n d+1 ﬂ"i‘ga) AUAILUIUNTYBY Box-Jenkin’s method (1970) faufieziidaus
Fand I regression tNevaniAssllaym spurious regression ui3135 80z 3 uaufens
¥fuoduunsnas udnsnszidnaneildiuy Saediidnnnedsanaedeyaly
dauvesmalSudavesdunlsing odiganonmszesma Geasse wimas, 2535) wag
(Hataiseree, 1996)

ey Tuf 1987 Robert F. Engle 4602 Clive W. J. Granger |Ql@uHoUNATILNS
3%1?115&?8\1 Cointegration and error correction: representation, estimation and testing G‘iﬁd
cointegration and error correction (humsugHANUA LA lFUSoyneyRIIRaT NI
qaumwszezeTndeyn TnsTidesdumsiin differencing s18azBoaunzifnsdnmey

aa1 luduas la

4.2 Cointegration and error correction mechanism

dumoui] Suduneuvesmsmaneudalsihaq e Siamudiiuiluszes
snmufisey 13 umguiindeld uoswuhetied 2 38R0 ummagoudauls de 53
4109 Johansen and Juselius (1990) itaz 75 two-step approach Y8¢ Engle-Granger (1987)

ﬂ‘liﬂﬂﬁﬂﬁﬂﬂﬂﬂ'iﬂigﬂﬁﬂﬂ‘lfu 78 984 Johansen-Juselius 149215 D4 Engle-Granger 3}
WUIMINAeLRuANMSiY  NERIAINATE LN VR4 Engle-Granger 32115 nAeoy
ARBATNIZEZOTINAT error term 11 stationary W58l vaiefinisnadeuves Johansen
methodology 9¢H9151910A1 rank Va9 TT (ﬂaﬁmauiu%uﬁ 2 mydssnaudneamnz
$1u cointegrating vectors) Uf1IEMI04 Engle-Granger seiflufiiion uddatiaam'lal
muenlunsdiigautsinnndt 2 §aalsiutl (Giten, 1996) fie

75409 Engle-Granger szinsszyhdanddsladiudaalsan uazdualsiaiiugy
utlsderse Falaiounsouans multiple cointeprating vector 1§ asdifigUuuuve s nuduRus
10N 1 gilu '

w3138 Johansen 98 Tdszyd Fualslafhudnlsdasy vieduysladudunisa
windeunsesrnadeuhwulslafufulidasy  dulsladudunlsanl8aisves

b4 -
Granger uvsRTsan IMaeandesiunguiuasndnmsmansygmad
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o & w . L ad a
Aniuauifelivudenld Johansen and Juselius (1990) Felfugmmsdmsziun

311999 vector autoregressive (VAR) model #agiilunsguaumsnagel cointegration 111
aunlsvaneds (Wolter, 1998) lumswageumgaenmssezedsiidunounsfinyfsdl

1
=l

WUN 1 YIATOUNT order of integration UAZANWETIVDS lag VO4ALals

ee

9/ ar

SUAUNANISNATOUN order of integration VBIAMTNNAWATHINWL A TUe

D

& @
azf7l order of integration 19U Johansen 92 laisyudamlsimanin1Adef mminshms
Y] & adsaa a o ' .
NATOLVMIANUSIVEY lag vesauls @l 3 AFAUswhunsw 18ud AIC: Akaike
information criterion (Johnston and DiNardo, 1997) LR: likelihood ratio test tta SBC: Schwartz

. 9
Bayesian criterion (Enders, 1995) €133 nﬁ"m'amklé’fmﬁﬂhlﬂﬁ

AIC = T*Log[zl + 2N (4.11)
IR = (T-(Log[Y, | - LogZ ) 4.12)
SBC = T*LogIZI + N*Log(T) (4.13)
Tﬂﬂﬁ T = number of observations
C = number of parameters in the unrestricted system
IZl = determinant of variance/covariance matrices of the residuals
Zr = determinant of variance/covariance matrices of the restricted system
Zu = determinant of variance/covariance matrices of the unrestricted system
N = total number of parameters estimated in all equations

]
=4 =

NAGBY null hypothesis IAgfivua§ U lageed term WAY r Tunsdifiidesina
d.' T Qr a U‘: i & J LN o

vaugh u WS lagged term Nenunfidiuly1é Geuegiudnvmzuassseznmues
af =3 ' qy Vv ¥ . = L=
ToyannUIlBudazd)  UAI1INITIINKAMIUY  chisquare () MRTRUANVATIUNT
a T r ~i g b4 - r oF o ar Q('
UM lagged term AU ¢ Taslidauszduanuiliudasswhduiudursefni ndlu
fodiia dre x Adnnwddesndssdinivddn uaash seufuduuigmdn seviims
nageulaels  F-test Tundazaunisnee ldmamsnameumuiodunsnaneulasld chi-

T w ] ar ¥ 9/ o 4 ¥ =
square (UMY UASHINNLT @S saly lageed term Tdnasdiuiu asidenldmeui
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pfige et lsie smsiildessuaudiusazd desnndus ety lagged
term WnaHRUANNS U Uz I¥gasdoseRunmTiudasy (Bnders, 1995) demail critical
value Mldnseenfunfedfusmundguiadenls) dwunsdiaumsiifiudaulsvudun
2z 1A ¢ = np + 1 + dummy variables ndAe Tuudazaumsseiidunlsimuaniiy
11U lagged term (p) Y0925 (n) 's'mﬁmhﬂqﬁs,mgﬁ'mﬂﬁﬁu

o6 lsAAnTemvee lag length nfasuwaladld ﬁuafjﬁ'ummmmsﬁn ipanin
MsfuvSeaaRNITIVE lag length En%zﬁwaﬂizﬂ‘uﬁimﬂ?awmaﬂlmﬁmﬂsdnq
@lirunmaTesmnomndiuniomnay vielumenduduaSmnmndesneauidiv

4 2 1 = ar o
AT BIMINBLIN) FedawadomseTinsaumdnmsngemassugams

Wil 2 szt $aesiaz ey cointegrating vector
o a v 2
afegturvesuyueesternsofaran iy 5 suuny e

H b4 v
3R 1 VAR modet lalilsngisaasfiuazuun Tduan

P
X, =2 A X, +&, (4.14)
1

i=1

v & 5
farfu AX, =TiX_, + LTLAX,_ +¢, (4.15)

i=1

v P
Taghi TT=2 A -1

=t

P
T =2A
i
=i+
X, = the(nx 1) vectors of variables (x,, x,,, ... , X, ) !
A, = the (n x n) matrix of parameters
I = the (n x n)} identity matrix

o
I

\ the (n x 1) vectors of error term with multivariate white noise
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JUnuuA 2 VAR model ts1ngmmiz A1neii Ty cointegrating vector

* & Pl
AX, =T X _ +ZTWAX, +g, (4.16)
_ .
11 12 lp 01
a
21 22 2n 02
= *
Tagl T =
T 7T T
L. nl n2 nn On _|
L=l J
X =K XX gl
v 3 Ysngmwizamaili VAR model
P
X =Ag+2A X +€ (4.17)
i=1
- 2 &
e AX, =A,+TX_ + ZTTAX, _ +¢, (4.18)

i=1

Tagh A, = the(nx 1) vectors of constants (a,, a,..., 4, )
Funuudi 4 dlsingenaeily VAR model sazuudTiuna1lu cointegrating
vector |
P—1

¥ % % %k
AX, =A +T X_ + ZWAX_ +¢g,

i=1

(4.19)
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B t ]
11 12 In 01
t
21 22 2n 02
: -
Tnegd T =
T T )" t
. nl n2 nn On _|
* * ( )’
N * STIFE ST PR SR |
T = 1,2.3,...n

. 14 ]
JUuwwh 5 dningiediasiuazuui Tdunmlu VAR model

P—1
AX =A +ATHTX  +ITAX +e, (420

i=1

Taeh A, = the(nx 1) vectors of time trend coefficient (t, ,tyy,....t,, )’

s o
INTUNNTAIUIUNIA characteristic roots U9 TT matrix (A ) ¥aUUS @090
3

I * - M #%
5 gwuy (pedigtuuuR 2 A 7T uazesdigduuui 4 AT ) awasamldnn

[Tt — AI| = 0 (Johnston and DiNardo, 1997) w50

=0 (4.21)

-1
‘7\'811 _"Swsoo So1
IEA ] Sgos Sp12 S100 844 fie product moment metrics of the residuals 198

L '
ZRII‘.RJE
8, ="—— s Vij=0,1 (4.22)
T
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P-1
R, fi® residuals :nnsiszunmanms AX, = 2TAX, . +R,,
i=1
- Pl
R, 0 residuals vnmMsssinmeaums X, = LTAX, . +R,,

i=1

udrhinnageudmuudessniseijlunvlalaensdivesnisnageudmuy
] ¥ 1
$1ne39zl drift term N30T 199N IM cointegrating vector HuNISNATDY TAgAsauNATIM

win (H,) Twvudaosdinneilu cointegrating vector LAIRVITMIHANAMADA

T ¥ [ln(l 5 7C: )— (1 -\ )] (4.23)

i=r+1
Iﬂﬂﬁ T = number of observations
n = number of variables
r = rankof TU
X: = characteristic roots of restricted model (model with intercept term in
the cointegrating vector)
A. = characteristic roots of unrestricted model{mode! with drift term)

Tdnsueousanny  ° Taofiszdumrandudasznindy nr minsadaidonls
A lumse ¥ uaeeiigtluuuveaiisiaesns lulidmaily cointegrating vector U
w2 dongoglugluuuues drift term

A o P 3 g Ya o . . &

Wennugluuyvesuuuiaesiieg ldud lidmoamd g cointegrating vector 4
A UINY rank (r) ¥99 TU matrix Tneld tikelihood ratio test Usznaudae eigenvalue trace

. . . & aaa -] @ 1 ¥
statistic'(A____) U@z maximal eigenvalue statistic’ (A, ) #93F msfinmdedeuil

' Eigenvalue Trace Statistic = Trace Statistic = Trace Test

2
Maximal Eigenvalue Statistic = Max. Statistic = Max. Test
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Mioe (F) =T S 1| 14,

, (4.24)
i=r+

Ay
A (rr+1)=-Tin| 1- A (4.25)

Ta Ei‘ﬁ T = the number of usable observations
r = rankof TU
n = number of variables
ﬁi = the estimated value of characteristic roots (eigenvalues) obtained from

the estimated 7T matrix

TEN3V0N trace statistic WIFTUAUIINMMTTIIAITNATRUALLATIUNED TaenlSsude

A1 A s la Hunnd critical value w5l WS sudieuat statistics TuAS

1
1 =

distributionof A and A, statistics (Enders, 1995) s uans Idmnondifesalfies B,
A g} = < o a ] -~ q’.:
TeoFunnH,:r=0 unz H, :r> 0 e B, Admaiuas r lusawguadsaz 1 1

] [] o
(Fouq aunszageniy H, dnuazmsdsauuigumendlddmsn 4.1

A5 4.1 NITNATBUAVVATIUNTIUIU Cointegrating vectors

Eigenvalue trace statistic Maximal eigenvalue statistic
hypothesis testing hypothesis testing
H, H, H, H,
r=0 , r>0 r=0 r=1
r<l r>1 r=1 r=2
r<2 , r>2 r=2 r=3
r<3 r>3 r=3 r=4

1 : Walter Enders, 1995,
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e r 1 18R §119U cointegrating vector Tnefionsan’ld 2 nsdl de n3dif r = 0 92
18 aunsihunmereuthsiiy VAR in fist  difference fodwlsiwmagen ki
cointegrated 1M (there exists no linear combination of the elements of X, that is stationary) L@z
A58 0 <1 <n ueAMITA§I cointegrating vectors LAY r (Enders, 1995) iag (Hang et al,
1999) difens g cointegration relations AU r (314U common trends WY
r) 15179831041 common stochastic trends 1A WIND mr 1FUMY (Wolters, 1998) a2

{Clarida and Taylor, 1997)

o T
L ]

YUN 3 111175 normalized cointegrating vector (s) 0¥ speed of adjustment coefficients
#1175 normalized cointegrating vector (s) 0% speed of adjustment coefficients wollsy

B uny o Waeaadasiugiumaumsidosns Tned
T = ap’ (4.26)

et o P *% o o1
Tagn T Wiuplwuuii2uwez T Mfugiuui 4

BJ‘

It

the (n x r) matrix of cointegrating parameters

the (n x r) matrix of speed of adjustment parameters in AXt

R
It

g ) ' H &

MNIuTanads U NugIRosrBITUMI IRz iinInfinazinFaananeun g
Qs = cs'{ P - | T z L~ ol = LT g
dulsednsasemumguuie’l nadeulas y° Feflszauanuiludaszvihdusiuiude
o @ slq' t :: T Y A Qr =Y q"' as ¢.|
hifalumsnamey  IHFunaneuninAinsiireuudarfmaneuduse@nivosdualsgus
WATUYAAD IR cointegrating vectors 1zlnauiia Tumstfusdeyaiifu non-stationary
process 19T stationary process 191 Lﬁaﬂgﬂugﬂtmu%m linear combination f'X, ~ I (0) ;
X, ~ I (1) (Charemza and Deadman, 1992) 1# 1UAT fivia lal & X( ~ 1 {d) uo2 X, cointegrated of
order d a2 b (X, ~ CI (d, b)) 921 Hnear combination waeimals Hld B'X ~1 (¢-b) Taeh
d2b> 0o A9 cointegrating vector

v
#1153 normalized IAvauUAINI lag length YU 1 w02 rank =1 92 18 7linfsdl

AX, =T X +T0 X +..+T X 48, (4.27)
i1 1t-1 12 2t—1 In nt—-1
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¥

o . o =4 &2 @ T
1911015 normatized Taefnilefedauls X, 931d 5

T

o, =T, uag B, =—" (4.28)
11

AX) =0 bk By Xy hetBy X, b ey (429

3/
LA X +P

X +..+f X =0 79 long-run relationship
-1 12 2t-1 in nt

B =0 [312 ﬁl ) i cointegrating vector
n

a, fo speed of adjustment coefficient

¥
Anau52lun51I516 w5 speed of adjustment coefficient 111 Tif18g52¥319 0 Ay
—2 (Maddala and In-Moo, 1998) UAHNASAA WUV BUATHAUNNIAVYDY Federal Reserve
Bank of ST. Louis (584 A vector error-correction forecasting model of the U.S. economy 189

L4
myfnu lauefe3F Joahansen methodology WUNMHAUDIA speed of adjustment "u'lhilAed

u

[
(=}

] ¥ ]
Marsdaiinany Iesuauthdis@aauinnnd =2 wasuedaudwoensadiuan

WInn3gud 19 (Hoffman and Rasche, 1997)

TuR 4 a32900UAUMS
233 . Yot . =} g9/ '
W915047 error correction model TAg1d7T causality tests nT0 IAIMaHANNIATHgANTAS
= e 1 ar s ar Q =3 é
aswedunlshduaslafudanlsaw Aualsladhedusdease SagUuuuuesauns emor

correction model VNN (4.15) (4.16) (4.18) (4.19) 1Az (4.20) A

Pl
AX, =TtX,  + XTWAX,  +5, (430)
i1
*  x | o
AX, =T X _ +ITWAX_ +g 431)
i=1
p-1 :
AX, =A +TX,_, + LTAX .+, (4.32)

i=1
% %% Pl
X, +LTAX,  +g, (4.33)

i=1

AX, =A 4+ T
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P! '
AX,=A +ATHTIX _ + XTAX  +5, @39

i=1

$uit s nersuATUEIe luMseSINeveauLY i ans
NS simulation suEBILATNATRUA MNATINTD TuMseSINEvRLLILS a0
TAeHI581910A1 root mean squared error, mean absolute error, mean absolute percentage error
UazA1 Theil’s inequality coefficient Géﬁﬁﬂ‘izﬂﬂ‘llﬁ"w bias proportion, variance prbportion U
’

covariance proportion Taefigas lunsdiuan (Talsunsud 1§ vl Eviews,1994-1998) fail

1 s+h
root mean squared error = — 2\ - Y
h+11t=s
1 s+h|a
mean absolute error = Z Yi—y,
h41t=s
A
mean absolute percentage error =
h+1 = Y, '
1 s+hia
2y, -
h+1=s

Theil’s inequality coefficient

s+h s+h 2
y:
h4+1t=s h+ 1 t=s

(y - ?)2
bias proportion =
FAY

S, S,

variance proportion = Ay .
2.5, b
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2(1-r)s 8,

. . y
covarlance proportion = "
> (yt -Y )Z/ h

. FA
Taeéi Y = forecasted value
vy = actual value
~ A
Y = meansof ¥
; = means of y
FaAN
S = standard deviations of ¥

S_, = standard deviations of y

A
correlation between ¥ and y

-
I

P
%9 forecast sample is t=S§, §+1,..., S+h



