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> arl.sim<-arima.sim{model=1ist{ar=c{0.7)), n=100)
= arl<-arimalarl.sim, order=c(1,0,0), include.mean=T)
= arl

Call:
arima(x = arl.sim, order = c{1, 0, 0), include.mean = T)

Coefficients:
arl intercept
Q.7127 0.0226
s.a. 0.0685 0.2947

sigmat2 estimated as 0.7526: Tlog likelihood = -128.04, aic = 262.08
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= Box.test(res, lag=l, type=c{"Ljung-Box"))
i _ T Box-Ljung test
W, K= Min(—, T
2 data: res

¥-squared = 1.5786e-05, df = 1, p-value = 0.9968
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Y1 = p+ Oy, = 0.0065 +(0.7127)(—0.5405) =— 0.3787
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— 03787+ (1.96) v/0.7526 = [~ 2.079, 1.3216]
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— 02634+ (1.96) /(1 +0.7127%)(0.7526 ) = [~ 2.3513, 1.8245]

= (farl<-forecast{arl,h=4))

Hi 95

Point Forecast Lo 80 Hi 80 Lo 95
101 -0.3787392 -1.490545 0.7330671 -2.079100 1.321622
102 -0, 2634227 -1.628673 1.1018278 -2.3513%93 1.824548
103 -0.1812416 -1.658656 1.2961726 -2.440752 2.0782608
104 -3.1226748 -1.653912 1.4085622 -2.464300 2.21915%0

[1]

[9]
(7]
[25]
[33]
[41]
[49]
[57]
[65]
[73]
[81]
[89]
[97]

0.17961519 -0.34706078 -1.31076625 -1.13551129 -1.82086235 -2.00349488 -2.02748568 -3.10593329
-1.33636626 -0.78208326 -1.68559522 0.07389827 0.47819301 0.03966362 0.92288020 1.52415663
1.88840072 2.01058376 1.96132628 1.31101669 0.61174902 0.04775331 -0.66127966 -0.67081304
-1.73496548 0.95448013 1.87609809 0.19016008 -0.26977278 -0.65549630 0.32111771 0.14141333
0.35230784 0.21806874 0.10977766 1.44544664 0.78604167 2.06669977 -0.10206297 0.51316967
0.48307302 0.535409268 0.76750436 0.03492960 -0.30875667 -1.23470505 -1.93608476 -1.05173069
-0.28800171 -0.14859697 0.81824959 2.62285940 1.34497041 -1.36768959 0.04835581 -0.67535169
-1.16073480 0.21304301 -0.13564290 -1.31366774 -0.73966394 -0.65665612 -0.45389510 0.06755383
-0.32337235 0.41801590 0.07212457 0.38226916 1.36442743 1.39028069 0.64726490 1.860189305
2.11482899 2.02877725 1.65887581 0.33330699 1.73396734 0.61351755 2.61679528 3.36436732
2.11935677 0.45712884 -0.39041638 -0.01640776 -0.25817731 -0.52826671 -1.32140527 -0.97001141
-1.46391246 -2.69268066 -2.26510298 -0.66657548 -1.04194980 -0.12140054 -1.70286308 -1.24756612
-0.33388908 0.05343100 0.14307790 -0.34055148

)(—0.3787) = -0.2634

= predict{arl,n.ahead=4)

fpred

Time Series:

start = 101

End = 104

Freguency = 1

[1] -0.3787392 -0.2634227 -0.1812416 -0.1226748

ise

Time Series:

start = 101

End = 104

Freguency = 1

[1] 0.867547 1.065311 1.152832 1.194831

Forecasts from ARIMA(1,0,0) with non-zero mean
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= mal<-arima(mal.sim, order=c{0,0,1),

= mal

call:

arima(x = mal.sim, order = c{0, 0, 1),

Coefficients:
mal

0.7399

s.e. 00,0858

include. mean=F)

include.mean = F)

sigmar2 estimated as 0.8194: Tlog Tikelihood = -132.33, aic = 268.67
@ REo AE
IXEM SEAE0 HUZE SIYCH M2 HMAUSSHENES U
Series res
T L N
™ : T T ! T
e — S I
0 5 10 15 20
Lag
Series res
N7
L [« I ssSSTTem—
Q |
% 2 | . T ‘ T T
= ° | | | ' | \
o )
< T T T T
5 10 15 20

o
1



® o=

FZHE MA(Q)Z2E S 012561 DIcHS g0l CHE GISXIE =& = U=0 MA(1)Y BLRE GE S0 nAl
BNXS AEE HIE22 kJI 0I1F =, (n+k)J10l CHEH HISXIE Rote LS O 23
yt:Ef—i_gEﬂ—l

- 3 Aol (it Z)k=D2] y F, y 2 Thwak o] e & 9l
Yat1 = €n+l+g€n

- whebd nAlA7bRle) ARE ol E3ted (ntldzloll TAYY olB2E P thaah AE

‘I}'-"H'l = 6'61‘1 £ E[yn-i-l | é]zgeﬂ - E[€ﬂ+1 | It:[]]

- wleba, wAlREAlS) ARE o] &rhed (mldz] ollZzlol TIXF ol 2 (AR -olS2Dgk 1 P4
the o 2

Fr
[yl

- AFLA oy — Ely, gy | L]
=e,4+1 T e, — e,

= Er+1

- & ezl 4 Lh'r[lfﬂ+l_£‘[yﬂ+l | Ii‘”

= I"h-r{€n+lj

_ 2
_ge



- FARE e E walRolM ) mez)ol Ui elB e theE T

Yotz = €p+y T0E,4101 2

i}n+2 =0
v Ely ., L]=0« Ele_,,| =0, Ele_,, | L, =0]

- upebM, AR rkR|2] AARE o] &3t (nt2)7] olF 2] o) Tt o F 2 2F(ALA 2] - F 2]} L FAbS

thea As

- oSz '_Uﬂ+2_E['_Uﬂ+2 | I,i-]
= €,+p 06,4y

- oz a B4 Var(y,+o— Ely4o | L)
= Varle, 4+, +0e,41)
=(1+6%0°



2 ollE D s

-nA]&Ao A 2] (n+1d7] 0] ThZF o & =) [33

Yerr = e, =0.7399(—0.5067) =— 03749 £

-nAalZ o 2] (mt2)7) o) T o &)

Ys4o =0
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—0.37494 (1.96) /0.8194 = [— 2.1491, 1.3992]

-nAlZdo o] (n+2)7]of] Th¥} 95k FFFolS

0+ (1.96)+/(1+0.7399%)(0.8194)

|
o
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2

—2.20

-0.45537808 1.54818192 -0.04090282 0.19626161 1.63159555 0.29484781 -1.20124821
-0.44443127 1. 28446667 0.14442029 0.50973808 -0.02593756 -0.47022011 1.B80123788
-1.84351271 (. 8B530355 -0.70696988 -0.82844324 -0.24574157 -0.97497592 -0.62315286
-1.61681881 1.02198306 -0.10007430 -0.97207254 1.29012586 0.22424661 -0.20510301
0.77166036 0.77734365 0.60631904 0.51851340 -0.11318605 -0.25936838 -0.37215350
-0.14557427 -1.28244281 2.35854038 0.764353676 -0.96384485 -0. 36364417 -0.43934215
-0. 22578663 (0.37034654 -0.150535853 0.05139303 1.30485660 -0.37001480 1.653476546
1.03382926 -0.29026166 0.50500577 0.13557319 -0.37484432 -0.35727087 -0.95417104
0.38328365 0.34675249 0.06538340 0.90569575 1.93336129 -0.69138813 -2.09226034
-0.97006211 -0.39582339 0.90561827 -0.33945674 -1.14043261 (.29262807 -0.24661173
0.31113815 -0. 36968903 0.69549695 -0, 34842780 0.45727622 0.93758992 0. 38480683
1.21184596 O.78619766 0.56282670 0.15135955 -0.59665121 1.42534442 -0. 83841687
1.03422583 -0.08131154 -1.10768233 -0.50673436

> predict{mal,n. ahead=4)

tpred

Time Series:

start = 101

End = 104

Freguency = 1

[1] -0.3749101 ¢Q.0000000 O.0000000 Q.Q000000

ise

Time Series:

start = 101

End = 104

Frequency = 1

[1] 0.9052254 1.1260459 1.1260459 1.12604359

= (fmal=-forecast(mal,h=4})

Point Forecast Lo 80 Hi 80 Lo 95

101
102
103

207] 4

-0.3749101 -1.535003
0.0000000 -1.443086
0.0000000 -1.443086
0.0000000 -1.443086

k=

Forecasts from ARIMA(0,0,1) with zero mean

-0.55910317
0.23737511
-0.60133103
0.86982934
-0.64764980
0.82502157
-1.863157539
-0.97698787
1.16820729
0.10488639
-0.349352410
2.44748448

Hi 95

.7851829 -2.149119 1.399299
4430859 -2, 207009 2.207009
4430859 -2, 207009 2.207009
4430859 -2, 207009 2.207009
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® =3

= {armallﬁ—arimﬁidajtiﬂi, Drder=é(i,ﬁ,ij, 1nc1ude.meaﬂ=ﬁ))

call:
arima(x = ddjtinx, order = c{1, 0, 1}, include.mean = F}
Coefficients:
arl mal
G.9482 -0.7407
s.e. 0.0600 0.1221

sigmar2 estimated as 3.456: Tlog Tikelihood = -130.82, aic = 267.65
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= {ddjtinx<-djtinx.ts-Tag{djtinx.ts, k=-13)

(%1 o &= 2] Jan  Feb  Mar  aApr  May  Jun Jul Aug Sep Oct  Mov  Dec

o = 2013 -0.10 -1.07 -2.29 1.17 -0.44 -3.21 0.93 2.36 -0.37 -1.07 2.05

. 2014 2.24 1.02 -0.49 2.29 2.24 -0.78 2.87 -0.39 -0.34 1.02 32.06 1.95

-nA]l&A o Mz2] (n+1)7] o] ThY)F o &z 2015 1.17 2.14 2.83 0.34 5.26 1.99 0.10 -0.05 0.83 0.29 -3.45 1.12

2016 0.19 0.05 2.87 1.12 -0.73 -3.02 1.71 1.90 1.75 -1.37 -3.26 -1.02

- > - 2017 1.51 -1.32 3.46 3.26 3.95 0.63 2.24 3.46 32.26 32.95 0.63 2.24
Jyf_ﬂ = {ﬂJyf—l—ﬁEf 2018 3.46 3.26 3.95 0.63 2.24

J;I(EDIB ‘B — {U Q—I-SE }—1‘1"(2015: 5 + {_ UT—I-U 7 }EEDIE 5 Tres 3an Feb Mar Apr May Jun Jul Aug

2013 -0.083734825 -0.952026376 -1.858598917 1.976374839 -0.112227150 -2.859156128 1.861863574

_ |:‘ q4 QO ES ;—:,4 |:‘ H—'l- i qqlq 2014 1.967708905 0.353301736 -1.195338364 1.869169358 1.453183120 -1.827491752 2,255888563 -1.440252482

— \U.i L E"_"j_. L.t + L U i - UF U._” | 3 2015 -0.003132137 1.028312424 1.562609468 -1.185859240 4,059209999 0.009394083 -1,779914250 -1.463265888

2016 0.072756567 -0.076260210 2.766102384 0.447685298 -1.460341540 -3.409559448 2.047908903 1.795578536

)] 1#‘)_1_ _ D ﬂ')]_ﬁ'#‘) 2017 2.088960102 -1.204377869 3.819466887 2.808526658 2.939321382 -0.938036467 0.947810084 2.038160785
T . )

2018 1.640915768 1.194793452 1.743969648 -1.823477606 0.291931158
_ i
= 1.9077 .
= {(fTiz-Torecast(armall, h=63})

-nA]&ADol A 2] (mt217) o) ThEF ol 2| Point Forecast Lo 80 Hi B0 Lo 95 Hi 95

Jun 2018 1.907673 -0.4746248 4, 289971 -1.735737 5.551083
_lﬁ B ?_ln Jul 2018 1.808812 -0.6242027 4.241827 -1.912163 5.529787
Yp4o = P2l 4q Aug 2018 1.715075 -0.7626509 4.192800 -2.074279 5.504429
sep 2018 1.626195 -0.8910495 4.143439 -2.223598 5.4759088
A = (0.9482) A . oct 2018 1.541921 -1.0103300 4.094172 -2.361410 5.445252
Yizois:7) 0.9482) Yiz018: 8) Nov 2018 1.462014 -1.1213041 4.045333 -2.488830 5.412859
_ ED kS o dard
— {Uﬂg—ifi— ]'QUF [ ]I Forecasts from ARIMA(1,0,1) with zero mean
= 1.8088
(F7rof| 3 o L
-nAlZ o 2] (nt1)Z7]o]] TREF 95x P ZHoj|H o
1.9077 £ (1.96) v/3.456 = [— 1.735737, 5.551083] v
20l1 3 20‘1 4 20‘1 5 20‘1 6 20l1 7 20l1 8 20‘1 [¢]
-nAlZ o 2] (nt2)7] o] i3} 95« E7rH > predict(armall,n. ahead=4)
ipred
aTaTals ! oy ey -y 2 ! FraTar -y - _ Jun Jul Alg Sep
1.8088 £ {1-96) vV {{0-9462 + {_U. (407 ]' +1—2%0.948270.74407 )3-456 2018 1.907673 1.808812 1.715075 1.626195
=[-1.912163. 5.529787] cee
Jun Jul Aug Sep

2018 1.853B8917 1.898492 1.933379 1.964216



