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Series: x

ARIMA(L,0D,0) with non-zero mean

Coefficients:
arl dntercept
0.9894 392570.2
s.e. 0.0140 166697, 2

sigmar2 estimated as 671620549: Tog likelihood=-360.96
AIC=727.92 ATCC=728.81 BIC=732.22

series: x
ARIMA(L,D,1) with non-zero mean

Coefficients:
arl mal intercept
0.9862 0.1583 393357.2
s.e. 0.0182 0.1511 162744 .2

sigman2 estimated as 646868189: Tlog likelihood=-360.4
AIC=728.81 AICC=730,34 BIC=734.54
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Series: x
ARIMA(L1,0,2) with non-zero mean

coefficients:
arl mal maz intercept
0.9846 -0.2789 0.6509 IB2791.8
s.e. 0.0201 0.1745 0.1884 165102.0

sigmar2 estimated as 5.44e+08: Tlog likelihood=-358. 38

AIC=r26.75% AICC=729.15 BIC=733.92
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Jas MA(Q) cees ARMA(®D,Q) Joo S L .,a:s_);w o socclsnds alasl 6sSdala o 5o <1, ARMA(Y) Jos S
crand Lo oS el (SISl b 5 ot el (BT daa o€ el mden 46 55 slanul s 31 slae sans 5lola <€ 1y el Ble diinan
asly o pmls 3 2ola O rude dlolae sladin ; 4an «S el (3 AR(P) cianid UL bk aniS iy (2Ble Sl 31, Jas AR(p)

il ) sae 5 il o) dalae Lo P Py Py ol dan @3ly 5o i ,K 3

(\ dalas
p(B)=(1-¢4B -¢p,B*—..—p,B")

=0.945062
sau A iy ol Slinlae & By ol € S L ol sl S AR(Y) 450 5sm Gl 0al 9
2wl ARMA(D,Q) Juo Lo Lasals UL pae sliae 4 cpl € usla 558 aaly s pls Jals
series: x

ARIMA(L,0,2) with non-zero mean

Coefficients:
arl mal maz intercept
1.0581 -0.1724 0.2155 97192.71
s.e. 0.0364 0.2133 0.3105 151129.90

sigmar2 estimated as 447206710: part log likelihood=-352.72

Training set error measures:

ME RMSE MAE MPE MAPE MASE ACF1
Training set -128§.3556 20803.38 17681.7 -0.7105692 6.423064 0.BO74769 0.027534
= abs(polyroot(c(l,- armafitl$coef[1:113))
[1] 0.945082
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H, = NonStationary
H, = Stationary

= adf.test(x,alternative = "stationary")
Augmented Dickey-Fuller Test
data: x

Dickey-Fuller = -1.8349, Lag order = 3, p-value = 0.6363
alternative hypothesis: stationary
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Coefficients:

gEstimate std. Error t value Fr(>lt|)
(Intercept) 9.5232+02 1.332e+04 0.071 0.944
z.7ag.1 -8,252e-02 §8.481e-02 -0.973 0.340
Tt 2.4132403 1.158e+03 2.084 0.048
z.diff.lag -9.870e-02 1.99%0e-01 -0.496 0.624

value of test-statistic is: -0.973 4.1472 3.9764

critical values for test statistics:
1pct Spct 10pct

tau3d -4.15 -3.50 -3.18

phi2 7.02 5.13 4.31

phi3 9.31 6.73 5.61
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coefficients:

Estimate Std. Error t value Pr(Glt])
(Intercept) -1.818e+04 1.217e+04 -1.494 0.148
xlag[2:30] 1.168e-01 7.786e-02 1.500 0.146
trend[3:31] -2.625e+02 1.127e+03 -0.233 0.818
dxl1lag[1:29] -2.047e-01 1.910e-01 -1.072 0.294

F-statistic: 2.767 on 3 and 25 OF, p-value: 0.06275
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coefficients:
Estimate std. Error t value pPr(>lt]|)
(Intercept) -9.186e+03 1.321e+04 -0.695 0.4932

z.lag.1 7.431e-02 4.165e-02 1.784 0.0865
z.diff.lag -1.193e-01 2.117e-01 -0.564 0.5780

F-statistic: 1.608 on 2 and 25 DF, p-value: 0.2202

value of test-statistic is: 1.7841 3.8942

Critical values for test statistics:
lpct Spct 10pct

tau2 -3.58 -2.93 -2.60

phil 7.06 4.86 3.94

- X X
ssa saiaaslan V5T Lo 4 ol e Bl ase By a,00 S LT (B a0 b s dx sba Jas ()l ol ya &S
oo s all lad (o S5 0B Gl aga s b o aalsa lawe Bl e

— T
@A,&@U?Jla.ﬁﬁw@.u)x(ﬁ4£a4;&&‘;%?l§)qm§sl4j¢m)¢b5_0 ways M Sooliind b ot A€ Hu
Lol g3 walsa Ble lo)y (g 4o 5o 5 9 gk oo BB g Lgal€ wial )3 5 ot aaly o, slols Sle) o sEGT b 55 Lo
@L«S.M\Sl_,H%ﬁ)domodldc)yjia‘)ui‘)l.&e.‘a:\.m.sd_obll._s..m_}lu}a_).:sbglJQJA;TJ;iT)é%Q‘AJ&Aa)P@A};l

(tau2=1784

..\‘)S..\Ju‘\g:w::‘Jﬁakyaﬁqsdﬁgauaﬁmjbdjm@guﬁ@‘)m)‘ﬁabxC.\.ua
_\Lﬁjlaa&hlL}aliﬂ‘_\...‘:.‘..s:a._,t;‘;.;’xg‘;li‘)..\amuz‘}l)gduQsﬁh\;bu‘i‘,gblqQyji(@degjaﬁw@fmeg‘,q
tas 0 =0

a=0

‘»;li)au.&eala ¢l ﬁ)ui)‘&dsl?&ibl.ﬁisunw‘)x Iy cul 5o sl Ol aaly adn, b Glayan

J‘)SJ‘)O‘JSGAJ‘J‘)MQJA‘).&‘J‘)‘JJ‘)LAEGJ‘JMJ)UA‘a\,&w“"/\ﬂf‘f‘\s‘ag}g

10F



WY g/ ptis Sl /o5 o ity oo o0 @

2 55505 dsane olasse JSlas Ghgs 1) ) dalas wb aia o€ o
(¢ dolas

Kk
AX, =X+ D S MK +&
i=1

Coefficients:

Estimate Std. Error t value Pr=|t]|)
z.lag.1 0.04744 0.01540 3.081 0.00483
z.diff.lag -0.08783 0.20470 -0.429 0.67140

Value of test-statistic is: 3.0811

Critical wvalues for test statistics:
lpct Spct 10pct
tTaul -2.62 -1.895 -1.61
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Coefficients:

Estimate std. Error t wvalue Pri=|t]|)
(Intercept) -3282.7843 B252.1809 -0.398 0. 6940
z.lag.1 -1.1678 0.1939 -6.021 2.33e-06

value of test-statistic is: -6.02123 12.1629 18.1289

Critical wvalues for test statistics:
lpct Spct 10pct

taud -4.15 -3.50 -3.18

phi2z 7.02 5.13 4.31

phi3 9.31 6.73 5.61

uia Slod o slasals sl aaly i,y S LS paans 59 5 sne Ol © a8 aad o wane Ha S5 e0T wuly Galsbs

Wols 8 e s VYAY Jlw cull ciad @ Hlila 8 yems

ARIMA (p,d,q) tuws sl . r

e 3 €S s e 5 3L B B & Gt 1 5 Sl Ll U 5 5L Wil cad (S S (50 o S s
s&T st s3lwdas ARMA(D,Q) wiuhsd 5 suliind b (Siewiaas s p50 gl S) il dhuusans i sl (Sas il oo cunsds
ol 53 gaud 08 ol el (s)lw e

(V dolas
HBIA'X, = 0B):
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1(d) cose € S unslipad e e Slaatsll, 71 5ol 50 P slacs e 5l il S Hate 5:She b g S50 05wl 3 S oS
MA 4550 olsie 4 Y sae 3 Lo cans g 1y SSET Sledbl lae Lluie 5,58 ARMA (1Y) €l 45 4n. 55 b Lol enaal Sin ol
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Series: x
ARIMACL,O0,2) with non-zero mean
Coefficients:
arl mal maz dintercept

0.3903 -0.6090 0.6236 12466.635
5.e. 0.2514 0.2175 0.1932 001E. B4
sigmas2 estimated as 424267529: Tlog likelihood=-341.05
ATC=092.11 ATCC=694., 61 BIC=699.11
Training set error measures:

ME RMSE MAE MPE MAPE MASE ACFL

Training set -44.96471 20597.76 17893.66 140.474 354.196 0.7408B678 0.07115756

b

rendly aaal g3 ARIMA(YAY) Jao a0 5o Ll
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series: x
ARIMA(L,1,2)

coefficients:
arl mal maz2
0.5718 -0.6944 0.6726
s5.e. 0.1917 0.1764 0.1901

sigmar2 estimated as 462636938: log Tikelihood=-342.55
ATC=693.11 ATCc=694.71 BIC=698.71

Training set error measures:
ME RMSE MAE MPE MAPE MASE ACF1
Training set 5610.081 21159.27 18739.07 1.43421 6.592072 0.855764 0.0141977
ol o (5w 0l lile Sl oS 558 o 18 aals 8l 31 ol qaassT et 1 s Gl €, S
= abs(polyroot(c(l,- armafitlfcoef[1:1]3))
[17 1.748786
by o aladl 1 535 Ose)l el sd (g olalias 85 50 5o

> (1-pnorm(abs(armafit2%coef) /sqrt(diaglarmafit2%var.coef))))*2
arl mal ma2
0.025154413 0.005720843 0.022991982

o) Cesds sl s

= coefrtest{armafit2)
z test of coefficients:

Estimate std. Error z value Pri=|z|)
arl 0.51811 L 23140 2.2390 0.025154 =
mal -0.58127 . 21035 -2.7634 0.005721 =¥
maz O0.57184 . 25152 202736 0.022992 =

Signif. codes: O °“##%+%' 0,001 “*=' 0.01 **" 0.05 *." 0.1 ° " 1

OO0

sslel s 5 Jlaial Hlalis a5 slagaeds @ Ly an€ suliion) 5 5YL sla 50 S e 5053 sl P=1 e sl &SIl
612 Z askel ) slialas oo s walsd P71 lea Juo Gl (51 coalio e LS 5 g oo a0 SYL (sla 450 (G 50))
ey Sloliae A2 (o yuss € el o sgdin ol suid daulas ARIMA(YAY)
= coeftest{armafit2)
Zz test of coefficients:

Estimate std. Error z value Pri=|z|)

arl 0.77731 0.36233 2.1453 0.031928 =

ar2 -0,27403 0.40734 -0.6727 0,501117

mal -0. 84894 0.29441 -2.B836 0.0032932 ==

maz2 0. 84956 0.33412 2.5427 0.011001 *

signif. codes: 0 “%%%' Q.001 **+=' 0.01 **' Q.03 “." 0.1 ° " 1
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= coeftest{armafit2)

Zz test of coefficients:

ol ol e 4 15 YU i Glas oS cralsa alai) 50 ARIMA(YAY) s15s 05057 0al Ontigad

Estimate std. Error z value Pr{=|z|)
arl 0.35395 0.50630 0.6991 0.484490
ar2 -0.17833 0.26781 -0.6659 0,.505479
ar3d 0.33438 0.34173 0.9785 0. 327830
mal -0.39322 0.52564 -0.7481 0.454410
maz 0.63887 0.20309 3.1458 0.001a57 #¥
Signif. codes: O *#%%' Q0,001 *#**° Q.01 **" 0.05% *." 0.1 * " 1

Jon QS e B 55 eS0T E 1

oot S0 pd e 2l G Sl e s b (Blo) (s S o (wbes 4 5)) ol (all Gaaad (sl sl GsedT o
20 S sl 15 530 a5 00 M0 0 pl Gusm 5 S sl i Sl s (Shasads sd ol s S

(V dolas

i ee B 50 S seads womal (Bolial adllis K (s e g Sl @8l 59 S H s 58 e oSL (i, 09
Hy:p=p,=...=p,=0
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= Box.test({armafit2iresiduals,lag=2)
Box-Pierce test

data: armafit2%residuals
¥-squared = 0.1088, df = 2, p-value = 0.9471
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