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- Abraham ,B &Ledolter,) Statistical Methods for forecasting”. John Wiley and sons .New York, 1983.
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VX =(1-B)YX)

el il Al e U 38T Sad 5 e e Ak 3 Aluludl s IS 13 L
Siay S paaal Gandl agly e ALudud) WD @Dgad gl S Al ALl
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Model Coefficients Estimation g 3 aill Clalia jaid 1 4000 Ada jalh - ¥
gt 3 AL LYl g e e 30e5 5o 5o i 23l cilabee
Gk dlla g ¢ Ayl el SLYY A8y y Al alie Y1 OSLYT Gl Gkl e3a e g
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(1) Dickey D .and Fuller W . (1979), " Distribution of the estimators for Autoregressive time series with a unit
root" , Journal of the American Statistical Association, " pp . 427-431.
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Regression Analysis: y versus x1; x2; x3; x4

=1 S Minitab 4y plaaiuly miliall

(V=) & ds

Ol jall el el LY il 35

The regression equation is

y =
Predictor Coef SE Coef T
Constant 522795 261306 2.00
x1 0.9354 0.5155 1.81
X2 0.05638 0.07517 0.75
x3 -0.9174 0.5649 -~1.62
x4 0.1971 0.1914 1.03
S = 119584 R-Sq = 60.3% R-Sqg(adj) =

Analysis of Variance

Source DF
Regression 4
Residual Errer 19
Total 23

55
4.12137E+11
2.71706E+11
6.83843E+11

522795 + 0.935 x1 + ©.0564 %2 - 0.917

P
.060
.085
.462
.121

o o C O O

.316

1.03034E+11

- V&g -

x3 + 0.197 x4

51.9%

MS F P

7.21 0.001

14300336647

YVEX0 N e n el i S50 ¢ yremdd ()



—iglh a5 (0-1) B85 Jgas iln I laily
(p-value=0.001) wliall Jlaa¥l 2 oF ant ANOVA (plid Jidas Jsan S (e )
<5 e zhgalll Gl I
- Al Ul @y ¢ g sire e Leasen Aol < siall o - Y
isad e (I Gl s Lao Aasy Zanill 038 5 %7, ¥ Dpusi @y ppaal Jobea —¥
Adal) bl A e )
LYY bl sl el oVl dslas 4
y =522795 +0.935 x1 + 0.0564 x2 - 0.917 x3 + 0.197 x4
4j<émuglgs)k lenan Uiiadl <l ppaiall of aad sadall laai¥) Aslee DA e —0
Glms ¢ (X)omaldl sams duan ilag (x;) de ol cldUadl siba 53l 3
Al (x3) Jladl el Ll ¢ & al s il il 3y 5 (Xa)2iSa) Laluay
ha J8 Jladl G 5ab 4l ey & el aas il i ae Lpse
Al nd Gl
gy & 510 Ay gatll San¥) Jylail -
4bsad Jory Zaldl ol Aiienal) il piiall pan g 2l il agall sl PR e
Oo ol i g8 ey ¢ Alladl S il aes D gies ade s Ala¥ ULl By e )
i dsaadl e e DA

Ldte M b sl il (v-1) o8
The regression equation is

~ogY = 5.84 + 0.787 log X1 + £.15% log X2 - 1.1 Yiog X3 + 0.166 log
X4

Predictor Coef StDev T P VIF
Constant 5.840 2.285 2.56 0.01¢9

log %1 0.7871 0.2763 2.85 0.010 12.4
log X2 0.1551 0.1117 1.39 G.181 1.1
log X3 -1.1068 0.4458 -2.48 0.023 3.5
log X4 0.1660 $.197¢ 0.84 0.412 7.2
S = 0.0764587 R-Sgq = §2.9% R-Sgladj) = 79.2%

Analysis of Variance

Source DF ss MS F

vl

Regression 4 0.53873 0.13468 22.04 0.000
Residual Error 19 0.11107 0.0058%
Total 23 0.64980

Durbin-Watson statistic = 1.68825
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logY = 5.84 + 0.787 log X1 + 0.155 log X2 - 1.1 Ylog X3 + 0.166
log X4

Bind ook sl Agdee B 23 el Sasin (5 preall Slayall 38 5k da g 50 3 (e Biailly
—: 2 by a0
Normality Test (3 sall (Jadal &) oil Al Jayd s J ) Byl
Al Aglany) g il D G el w55l @ (35l of o Sl
bl gl i sl 1 (H) (pead) il
bl a1 (Hy) il g8
(V=€) By 3
Normality Test 3 sill Jia¥l o550 Adisie) d pa

Probability Plot of RESI1
Hormal
Mean -2.70L54E-15
L] StDev 0.06943
954 » 2
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ol 5 5 B ol asl il O I ¢ ok il (5 fiess ] e
p.value=0.150

Autocorrelation g8 gall A1 EIWY) b i P gnAl

A Flaal e il DA e sl S DG b a e oSl

(sl o bl o oV (ol ) pdgalll 35 oo DU 25 g ond il

(Al w Bl s sl ) Z3sall 3y o Dl aa ¥ el il

Jsaall da jall a8l sl A ey Durbin- Watson Test  sudl 5 ool Jlaat aladnly
9 ?

DW=1.69 4af ¢ LS « DL=1.013 Du=1.775 J ani (k=4 & n=24) Yy oY1 sl

Om (H3 LU a5 ot Aihaie (dadig ¢ ¥ e S Al oda g ¢ Golidl Jgnall e & gl
Sl w3 Bl aa oY sl eUaa¥ s gon
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s e LGV A sheas Las (il PIA (o adll 2150 391 As s gmy e oSa oSy
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-
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a0 A (r-6) 285 Jpaadl DS e sl 2l Y1 any e oSal oSy
Alieall il bo Y1 48 shas

Correlations (Pearson)

Pog Ml log ®Z Tog WE
log X2 0.354
0.801
log X3 C.764 -0.160
G.00¢ 0.454
log X4 0.501 00124 0.544
0.000 0.563 0.006
Cell Contents: Correlation

P-Value
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pogall Jlgd— Sasaa sl i s maa g (0-t) Jan

Ll Gl GlUaddl Sla (ADF) Baa gl j3a s milds

Null Hypothesis: LY has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -1.558079 0.4891
Test cntical values: 1% level -3.711457
5% level -2.981038
10% levei -2.629906

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

EViewsgebi_y Cila jia 1 saadll

Test critical values ad (e Ji t-Statisticy) Jaadl Gl (e-t) Q3 sl il A kil

-5 fae et Agie 3l AL o gl eandl Gl i 130 3 gaal

Lto 3l Al juslic aaad Y 3L 380 & 48 A 3l Al )5 Je Jeall

= el e A e ol A il g e

A 31 Akl Y1 5580 331 ey agall St = Sdan gl i HUs) o (V) g

el it lilhal ils (ADF) 83 sl da Ldl il

Null Hypothesis. D{LY) has a unit 1ot
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxiag=3)

t-Statistic Prob *

Augmented Dickey-Fuller test statistic -5.917944 0.0001
Test critical values 1% level -3.724070
5% ievel -2.986225
10% level -2.632604

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

il il Test critical valuesded (e 1 4 guanal) t-Statistic JaaDt (Sulud) J saad IRV -EY

“’“-350“

AL ol B G e 3 g ¢ %0+ & %0 & %) Ay sixal) (5 e i Wl

Ul gile 2S5 138 5 J ¥V G0 (o B yiiune Agie 3l Alulull (555 @l 5 AShary 5_jSiane Aie 3}

il 4



-l s e b AL Ala all Dla ARIMAZ 3Lai e Lo peill aay

3400 Ayt A0 s ya

il _piiall dyie 30 Abiadudl meC,“s‘t.anjﬁnu;ﬂg(w_\q}mm&fgt
@y ¢ I G 38T ey 5 e sl g ¢ 9 Ll e L WORSTCRVE R
A LYy (S LS N g and S 00 AR, MA iy aa DS (e 3l dlee
d o SN eV as ) p dys Ul il e ARIMA(p ,d,q )7 Aa el g 3laill 4S8 5 s
&ARIMAlll QALAlP_A\%.XcARtMACJ,AJMlLu}\A\qu‘d)ﬂ
ARIMA(2,1,3) & ARIMA(2,1,2) & ARIMA(1,1,2)

ARIMA{1,1,1) z3sail (V=) Js2a

Model I: ARIMA, using observations 2006:1-2012:3 (T = - 27)
Dependent variable: LY
Coefficient Std. Error z

z p-value
const 641565 1.86987 34311 0.00060F  ***
phi_1  0.981499 0.0258599 37.9545 <0.0000] ***
theta I 0.200274 0.188466 1.0627 0.28794

Mean dependent var 5.640911
Mean of innovations 0.017604
Log-likelihood 45.62068
Schwarz criterion -64.87466

S.D. dependent var 0.161851

S.D. of innovations 0.041701
Akaike criterion -75.24135

Hannan-Quinn -72.15879

Real Imaginary Modulus Frequency
AR 1
Root 1 1.0188 0.0000 1.0188 0.0000 |
MA
Root I -4.9932 0.0000 4.9932 0.5000

R Q.JLAAY\ (_Lxl;ﬂ\ CALJ)J . _).LAA.\\
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ARIMA(1,1,2) z33adl (8-4) Jg2>

Mean dependent var 0.004755
Mean of innovations 0.000021 S.D. of in
Log-likelihood 270.5245
Schwarz criterion -501.6108

Mode! 2: ARIMA, using observations 2006:02-2012:09 (T = 80)

Dependent variable: (1-L) LY
Standard errors based on Hessian

Coefficient Sid. Error z
const  0.00428672 0.00402833 1.0641
phi_l 0.300856 0.109132 2.7568
theta_1 1.28284 0.0544365 23.5658
theta_2 1 0.0592179 16.8868

Real Imaginary Modulus
AR
Root 1 3.3239 0.0000 3.3239
MA
Root 1 -0.6414 -0.7672 1.0000
Root2 -0.6414 0.7672 1.0000

S.D. dependent var 0.020498

Akaike criterion -523.0490
Hannan-Quinn -514.4538

p-value
0.28726
0.00584 *okx
<0.00001 b
<0.006001 rEH

novations 0.007784

Frequency
0.0000

-0.3608
0.3608

R Hf:LAAY\ M\ C.nl.)).\ . )_\AAA“

ARIMA(2,1,2) 3 gadl (1-¢) J3n

Model ¥: ARIMA, using observations 2006:02-2012:09 (T = 80)

Dependent variable: (1-L) LY

Standard errors based on Hessian

Coefficient Std. Error z p-value
censt  0.00500353  0.00236343 2.1171 0.03425 **
phi_l  0.880009 0.0808834 10.8800 <0.00001 i
phi_2 -0.679724 0.0812802 -8.3627 <0.00001 A E
theta 1 0.62939%4 0.0503103 12.5102 <0.00001 *E
theta_2 1 0.0583752 17.1306 <0.00001 HaE

ean dependent var 0.004755
Mean of innovations 0.000010
Log-likelihood 285.2043

Schwarz criterion -526.5883 Han
Real Imaginary Modulus

AR

Root 1 0.6473 -1.0257 1.2129

Root 2 0.6473 1.0257 1.2129
MA

Root 1 -0.3147 -(.9492 1.0000

Root 2 -0.3147 0.9492 1.0000

S.D. dependent var 0.020498
S.D. of innovations 0.006411
Akaike criterion -550.4086

nan-Quinn -540.8584
Frequency

-0.1604
0.1604

-0.3010
0.3010
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ARIMA(2,1,3) 7 35ail (10-4) s

Model £: ARIMA, asing observations 2006:02-2012:09 (T = 80)
Dependent variable; (1-L) LY.
Standard errors based on Hessian

Coefficient Std. Error z p-value
const 0.00499223  0.00223384 2.2348 0.02543 **
phi_1  0.920821 0.0993029 9.2728 <0.00001 Ak
phi_2  -0.700104 0.0829351 -8.4416 <0.00001 il
theta 1  0.556128 0.124161 4.4791 <0.00001 *xx
theta 2 0.947993 0.0994598 9.5314 <0.00001 *Ex
theta 3 -0.0815565 0.127064 -0.6419 0.52097
Mean dependent var 0.004755 S.D. dependent var 0.020498
Mean of innovations 0.000012 S.D. of innovations 0.0063%94
Log-likelihood 285.4097 Akaike criterion -548.8194
Schwarz criterion -522.6171 Hannan-Quinn -538.3142
Real Imaginary Modulus Frequency
AR
Root I 0.6576 -0.9979 1.1951 -0.1573
Root2 0.6576 0.9979 1.1951 0.1573
MA
Root1 -0.3188 -0.9478 1.0000 -0.3016
Root2 -0.3188 0.9478 1.0000 0.3016
Root3 12.2614 0.0000 12.2614 0.0000
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ARIMA(2,1,3) ARIMA(2,1,2) ARIMA(1,1,2) ARIMA(1,1,1)
AIC a8
Akaike criterion
-548.8194 -550.4086 -523.0490 -75.24135
SBC 4.
Schwarz
-522.6171 -526.5883 -501.6108 -64.87466 criterion
4 sl povalue
0.03425 0.00060 C
| <0.00001 0.28726 AR
i 0.02543 <0.00001 MR
<0.0000! <0.00001 <0.00001
0.52097 <0.00001
0.28794
4y yinall povalue
0.00020 0.00012 0.00055 0.03719 LX1
0.02345 0.02168 0.00759 0.39820 LX2
0.79621 0.82968 0.18984 0.75887 LX3
0.02572 0.01900 0.26479 0.43039 LX4
.
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Regression residusis (= observed - fittad LY)

residual
°

L.
2006 2007 2008 2009 2010 2011 2012
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Teat statistic for narmaency

unate
Chesauare() = 0437 (060261 s N(1.03880-005,0.0071118)

Censity

o 3 0.018 0.0z
uhate
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