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rrr I 1 11T r1rrrr1r 11T T 11
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 45 52 55 58 61

Lag Number

A ¢ gia o 5 jiuall 3uA Jganay As g all daluwall il ‘5,5\31\ ol Y Adja :(4) Js&
(2014-1949) 5 »d
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Al 4 gy 5l Aaluuall

0.59

0.0

Partial ACF

-0.5-

g s oo

L L L L L L L L L L L L L L L L L
1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 56 &1

Lag Number

O coefficient

——Upper Confidence Limit
—Lower Confidence Limit

Llay) 4ia 3l Adaadeall 1A Jalsi ) 1(5) Jgan

> >

Box-Ljung Statistic g % Box-Ljung Statistic ‘5_’3 §*
m S| 5 m | 3 |k

%) < 3 © | « " < 3 © Q
a |=] E s| 2 e |=| £ |5 |¢B

=] =}
.000 33 | 476.795 | .086 -.305 33 .000 1 49.940 121 | .857 1
000 | 34490818 | .084 | -316 | 34 | .000 | 2 89.638 | 120 | 758 | 2
000 | 35|506.667 | .083 | -330 | 35 | .000 | 3 | 124613 | .119 | .706 | 3
000 | 36|524767 | .082 | -347 | 36 | .000 | 4 | 157.868 | .118 | .682 | 4
000 | 37[544655| .080 | -358 | 37 | .000 | 5 | 194.744 | 117 | 713 | 5
000 | 38[565732| .079 | -361 | 38 | .000 | 6 | 235140 | .116 | .740 | 6
000 |39 |587.714| .077 | -362 | 39 | .000 | 7 | 270.467 | .115| .686 | 7
000 |40 |610.179 | .076 | -359 | 40 | .000 | 8 | 300.355 | .114 | .625 | 8
000 |41 (633509 | .074 | -359 | 41 | .000 | 9 | 323242 | 113 | 542 | 9
000 |42 |657.234| 073 | -354 | 42 | .000 | 10 | 340.876 | .112 | .472 | 10
000 | 43(680.194| .071 | -341 | 43 | .000 | 11 | 356.074 | .111 | .434 | 11
000 | 44703438 | .069 | -335 | 44 | .000 | 12 | 367.493 | .110 | .373 | 12
000 | 45(726.028 | .068 | -322 | 45 | .000 | 13 | 378.014 | .109 | .354 | 13
000 |46 |749.123 | .066 | -317 | 46 | .000 | 14 | 388.460 | .108 | .350 | 14
000 |47 (770391 | .064 | -296 | 47 | .000 | 15 | 396.518 | .107 | .304 | 15
000 | 48| 790.033 | .062 | -277 | 48 | .000 | 16 | 400.558 | .106 | .213 | 16
000 | 49 [807.662 | .061 | -254 | 49 | .000 | 17 | 402.221 | .105| .135 | 17
000 |50 (823196 | .059 | -231 | 50 | .000 | 18 | 402.649 | .104 | .068 | 18
000 | 51(837.943| .057 | -218 | 51 | .000 | 19 | 402.851 | .103 | .046 | 19
000 |52 (853318 | .055 | -214 | 52 | .000 | 20 | 402.945 | 102 | .031 | 20
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> >
Box-Ljung Statistic g % Box-Ljung Statistic g %

ml =| & m | 3 |&
wn < = @ @ wn < = © «
e |%| £ 5| E € || & |5 |B

=] =]

.000 53 | 865.373 | .052 -.182 53 .000 21 402.945 | .101 | .000 | 21
.000 54 | 877.277 | .050 | -.173 54 .000 22 403.279 | .099 | -.057- | 22
.000 55 | 887.099 | .048 -.150 | 55 .000 23 404.574 | .098 | -.112- | 23
.000 56 | 894.999 | .045 -.128 56 .000 24 406.752 | .097 | -.143 | 24
.000 57 | 901.755 | .043 -111 57 .000 25 409.774 | .096 | -.167 | 25
.000 58 | 907.305 | .040 | -.094 | 58 .000 26 413.801 | .095 | -.190 | 26
.000 59 | 912.041 | .037 -.081 59 .000 27 419.068 | .093 | -.214 | 27
.000 60 | 916.080 | .034 | -.068 60 .000 28 425591 | .092 | -.235 | 28
.000 61 | 919.353 | .030 | -.055 61 .000 29 433.418 | .091 | -.254 | 29
.000 62 | 921.308 | .026 -.037 62 .000 30 442.569 | .090 | -.271 | 30
.000 63 | 922.928 | .021 -.027 63 .000 31 452.746 | .088 | -.282 | 31

.000 32 464.117 | .087 | -.294 | 32
a. The underlying process assumed is independence (white noise).b. Based on the asymptotic chi-square

A B Al At 3l Aladadl I Bl ) 1(6) Jssa

Z Z
Box-Ljung Statistic g g Box-Ljung Statistic g g
m = & m | 3 |k
) < 3 ® « %) < = © «
) = = 5| & ¢ |=| & |3 |2
=} =}
.687 33 28.587 .086| -.008- |33 .093 1 2.815| .122| -.205-|1
.728 34 28.634 .084 .018 34 .098 2 4.648 | .121| -.164-|2
767 35 28.643 .083 .008 | 35 151 3 5.304| .120| -.097-|3
.800 36 28.728 .081| -.024-|36 .096 4 7.892| .119| -.192-|4
.832 37 28.762 .080| -.015-]37 .162 5 7.898| .118 .010(5
.860 38 28.764 .078| -.004- |38 .029 6 14.030| .117 .290 (6
.885 39 28.788 .077] -.012-]39 .051 7 14.032| .116 .006 |7
.905 40 28.827 .075 .015 |40 .070 8 14.479| .115 .077 8
.922 41 28.908 .074 .021 (41 .099 9 14.716| .114| -.055-|9
.937 42 28.943 .072| -.013-[42 .099 10 16.024| .113| -.129-[10
.950 43 28.944 .071| -.002-[43 .098 11 17.355| .112 12911
.957 44 29.233 .069| -.037-[44 .053 12 20.799| .111| -.206-|12
.966 45 29.322 .067 .020 [ 45 .077 13 20.809| .110| -.011-|13
.974 46 29.334 .065| -.007-]46 .061 14 22.931| .109 .158 |14
.979 47 29.480 .063 .024 [ 47 .064 15 24.092| .108 .116 (15

12




z £

Box-Ljung Statistic g g Box-Ljung Statistic g g
ml 5| & m |3 |2

=} o}
.983 48 29.672 .062 .027 148 .077 16 24.586| .107| -.075-116
.985 49 29.942 .060| -.031-]49 .104 17 24.604| .105| -.014-]17
.988 50 30.116 .058| -.024-)50 .082 18 26.833| .104| -.156-]18
.988 51 30.964 .055 .051|51 .108 19 26.851| .103 .014119
.988 52 31.813 .053| -.049-|52 .133 20 27.092| .102 .050] 20
.990 53 32.080 .051 .026 |53 146 21 27.811| .101 .086 |21
.992 54 32.105 .049 .008 |54 A77 22 27.949| .100| -.037-]22
.994 55 32.109 .046| -.003-|55 .198 23 28.474| .099| -.071-]123
.996 56 32.211 .044 .014 156 .240 24 28.476| .097| -.004-]24
.997 57 32.217 .041| -.003-|57 .286 25 28.477| .096 .002 |25
.998 58 32.257 .038| -.008-|58 .335 26 28.480| .095 .005 | 26
.998 59 32.257 .034 .000 |59 .386 27 28.483| .094| -.005-|27
.999 60 32.258 .031| -.001-]60 439 28 28.484| .092 .003 |28
.999 61 32.395 .027| -.010-|61 492 29 28.492| .091| -.008-]29
.995 62 36.956 .022 .046 | 62 .540 30 28.571| .090| -.025-]30
591 31 28.578| .088 .007131
.640 32 28.579| .087| -.003-]32

a. The underlying process assumed is independence (white noise).b. Based on the asymptotic chi-square approximation.

rAsY) @Al 2.1

Al 4 3al) 5 A8 Sl Y aea O (6) o8 JSEN 5 (5) o) JSEN (8 aadl D(1) (oY) Bl a0 ey
. giall (83 ) jELY) S 138 9 A 2 gas JAl

£ sual) 33l de g ) Jal) daluall Jg¥) (381 380 3y IR Sl ¥ Al 1(5) Jsé
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ai93 4 gy 5all Aalowall

O coefficient
1.0 —— Upper Confidence Limit
— Lower Conficence Limit
0.5
t 0.0 H m ..I'ﬂ S s IJn_ -
< “HJ L” H LFH T =
-0.5-7
1.0

LN N [ N S N (N A S (N N O S B |
1 4 710131618 22 25 28 31 34 37 40 43 46 49 52 55 98 &1

Lag Number

£ siual) 3 Al de g ) Jal) daluall Jg¥) (381 380 2ay A5l SIA b ) Ad)a 2(6) Js

algd 4 gy sall daluwall

O coefficient
1.0 ==Lpper Conficence Limit
—Lower Confidence Limit
0.5+

Partial ACF

0.0 m nu-pﬂﬂu.l"]_"_[ n”rrﬂ rﬂu_u I_]-I_,-.HLu

-0.5-

L | L L | LI 1 LI | | LI LI
14 710131619 22 25 25 31 34 37 40 43 46 49 52 55 53 61
Lag Number

400N (uadd) ol ghoadl AR 3 gas g 4y gt g Ay a3 adll) aa Lgd A Y1 B g AN A0 aay Al 3N Abdid) 1(7) Jsi
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— Dbserved
— Fit
1500000 ueL
LCL
= ==TForecast
o
&
1000000 o
cu P2
o
E 2
> 5000007
E:
A
0 1=
-500000- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
13 5 7 9111351719212325272931 3335373941 4345474951 535557 5961 6365676971
Date
:ARIMA(0,1,2) zisa 2.2
Calldlll c‘=‘5" }uﬂl AR||\/|A(0,1,2)JAISSA\ Lkl Gl}«.ﬂ\ C\)ﬁ) ?“ G L ‘;\ Jalii)
glgadl) daidle sulaa 1(7) o
Maximum Minimum | SE Mean Fit Statistic
.208 .208 . .208] Stationary R-squared
.781 .781 . .781 R-squared
122371.787 122371.787 .| 122371.787 RMSE
76.399 76.399 . 76.399 MAPE
325.105 325.105 . 325.105 MaxAPE
74090.636 74090.636 .| 74090.636 MAE
365862.836 365862.836 .| 365862.836 MaxAE
23.625 23.625 . 23.625 Normalized BIC

YIS Gan¥) i sl Al dllaa 38

Estimated white noise variance = 1.5268E10 with 62 degrees of freedom

Estimated white noise standard deviation = 123564.
Number of iterations: 3

gsalll Laidla yulaa 1(8) s>
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Normalized R- Stationary
MPE ME MAPE MAE RMSE
BIC squared R-squared
23.625 -5.274 19889.2 32.3176 69199.3 123555. .781 .208

ARIMA (0,1,2) zsail) 4ada 1(9) Jg2a
P-value t Std. Error | Estimate | Parameter
0.003878 [ 3.00053 | 0.130858 | 0.392643 MA(1)

) 0.073353 1.82}52 0.133164 ‘0.242561 MA(2) i
A5 e B o Jad¥) Gald ¢ %5 (g ST AdiaY) Aadll 0¥ dysine 56 MA(2)OT (4) Jsia 8 Lol
Do kel sda i) 23 gaill HLEAY 2ilad Bae ae A3l Al g ¢ 285l A MA

Models

(A) ARIMA(0,1,2)
(B) ARIMA(1,1,1)
(C) ARIMA(1,0,2)
(D) ARIMA(2,1,1)

D alall Zigal) LA 2.3

zasa¥) ey g 23 sail Juadl () 5 Uadll aaa G Y1 233G cilebian¥) o) 2aadl (10) Jsaad) J3A (e
el e dy B dad e A g zdsal dially o) Gl G AN ridlan ) () LS dad S8 asy (53
(AIC) Jms dnd 4l Al 3 sa¥) ()5 | il dailly Aaliaall z3ladll Gl il o) 5l Jsaadl 138 o) I AsLaYl
-l Gl gl lasilY) & JuadY) iy ARIMA(O,1,2) 585 (A) zisad¥) Of Jaadliy Juad¥) 58 ol

4 i) A8al) <) jLaly ddlaial) unlBal):(10) Jssa

SBIC HQC AlC MPE ME MAPE MAE RMSE Model
23.5773| 23.5368| 23.5104| -5.27432( 19889.2 32.3176| 69199.3| 123555. (A)
23.5926| 23.5521| 23.5257| -5.65879( 18574.6| 32.6703| 71125.1| 124503. (B)
23.6331| 23.5723| 23.5327| -7.52908( 13756.1| 33.0824| 68667.3| 123033. (C)
23.6462| 23.5854| 23.5458| -4.89523( 19088.4 32.232| 68693.4| 123843. (D)

4 paa) dBal) <l LAl dblatial) (unlBal) 4 gina 1(11) Jo>

VAR| MEAN| AUTO| RUNM| RUNS| RMSE| Model
*kk oK oK ko OK| 123555. (A)
hx oK oK *x *| 124503. (B)
*kk oK oK ko OK| 123033. (€
*kk oK oK *kk OK| 123843. (D)

Key:

RMSE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and below median
AUTO = Box-Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half
VAR = Test for difference in variance 1st half to 2nd half
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

 gisal) alles uiii 2.4
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z3sa o) sl .(4) s &) <ARIMA(0,1,2) 72 552 alladll s Al yo 5 44l 51 3 ) gacan 23 5adY) s 2y
;QCJ\S arna o Siu il

Zy = 8 — Zi—q + 03926433t + 024‘2561 di—1

oo Ll a8 i 7,05 05l uls S

D o sall Jalads 3 el 5US (e (383N 2.5

G sl Loyl ansis 23 5aiW) (e A il ol Lgie La g shae Agdall adl) o sl clladl 5 35l

e e daieYh @l paddall 23V Ladla s e @Il Qb 23 se¥) a3 2 (White Noise )
3 5ai¥) sUnal CulS 13 Le 48 jea 0l LEAY) o3 Cirgd 3 o) LY
Gk Al ) U sk AL Al iy ol il Clom 3 (Diia — (o) Ayl Ladal aulall JLEAY) 4T age
st L1 ey 3gh cellaY) G 33 Ll s oline ok e audsi g 58 Y sl culS 36 (5 A
Jagad JS)die 31 el (5 HAl 3l g LS aladiuly Gl g daa (e 73 seiY) (andlds

LAY s Y ol anh sl )

I

Bloll dagll slaal) Gulia 1(12) Jsia

Std. Error Statistic

15050.327 -1622.07- Mean Noise residual from
-31697.74- Lower Bound  95% Confidence Interval for -Model_1is¥e 5 jallialoll
28453.61 Upper Bound Mean
1.450E10 Variance
120402.612 Std. Deviation

.299 .561 Skewness

.590 2.672 Kurtosis

ARIMA(0,1,2)z 3 5aill () gl A 3adl 5 AN Jals N1 Al 1(8) Jsa

Noise residual from xisie ;3alldsloal-Model_1

0.5

O costficient
= Upper Confidence Limit
— Lower Confidence Limit

Eua-.wﬂuu”ur‘w Il e

T T T T T T T T T T T T T T I T T T T 17T
1 4 7 10131619 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Lag Number

17

Partial ACF

Noise residual from pigsie g ialldaloall-Model_1

il o A om
;

T T T T T T T T T T T T T T T T T T T T T
1 4 T 10131619 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Lag Number

O coefficient
— Upper Confidence Limit
— Lower Confidence Limit



Al il (5 ) S sl 2(9) Je

Histogram

40

30

Frequency
i

-200000- 200000

Noise residual from ase gy 5allfaloali-Model_1

400000

bl sl Bl gl Ll (10) Js&

Normal Q-Q Plot of Noise residual from xig¥s g jalidalozli.Model_1

Mean = -1622.07-
Stal. Dev. = 120402.612
M =54

Detrended Normal Q-Q Plot of Noise residual from aisse g, jalldaloali-Model_1

4 1.0

2

054

o

oD

o0

0.0

Expected Normal
Dev from Normal

-05-A

T T T T T T
-400,000- -200,000- o 200,000 400,000 -400,000-

Observed Value

Tests for Randomness of residuals (B 2l A gl L)

Model: ARIMA(0,1,2)

(1) Runs above and below median
Median = 1212.43
Expected number of runs = 33.0
Large sample test statistic z=4.15813
P-value = 0.0000321048

(2) Runs up and down

18

T
-200,000-

T
o

Observed Value

T
200,000

T
400,000




Expected number of runs = 42.3333
Large sample test statistic z= 1.45364
P-value = 0.146046

(3) Box-Pierce Test
Large sample test statistic = 21.2309

P-value = 0.324183!

DAyl 2l 2.6
de 5 el daludl ALl sapad &3 GAARIMA(0,1,2) zasad) alaiinly Ly Litdl cilaluall M doa i) oSl
Ay Joaall (8 LS ol gin Al Ayl adl) &) HAdu) o5 Cus %95 A8 (5 sluary @loal) A ¢ jiall 3 A J peasal

il 5 58l 5 Alal) will (o) Sl iniall aus )l Cpa (11) A3 JSED 5 (13)

ARIMA(0,1,2) z3saM) aladicdy (3l ) ‘_,A gl uall 5 Al ds g Jal) dabluall 4y il pect :(13) Jsan

2020 2019 2018 2017 2016 2015
606033 597745 589456 581168 572880 478384 Forecast
290489 290673 291097 291784 292757 233966 UCL
921577 904816 887816 870553 853003 722802 LCL
ARIMA(0,1,2) sl aladiuly 5uill 1(11) Jsd
— Ohserved
—Fit
1000000= uecL
LEL
~—— Forecast
B00000 = s
o
o
L 600000 IT‘
o T
£
E N 3
S 400000
Z -
200000 A
l.l A —_
o
-200000-

T
1

LBUSLL
91113151

=] =]

T 1
33

T
7

Date

TT T T T T T T T T T T T T T T T T T T T T T 11711
921232527293133353739414345474951 535557 50651 6365676571

Cubicolas¥) 413 Al aiiul i ol 3 o1 sieal) 3 ) 4o g 5 hall Aaluall 45l 4 1(14) Js2a

2020 2019 2018 2017 2016 2015
522343.5 537940.4 551368.6 562697.1 571994.6 579330.3 Forecast
207297.9 235983.8 260893.5 282177.3 299998.2 314530.8 UCL
837389.1 839897.1 841843.8 843216.8 843991 844129.8 LCL
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Sl olay) Al aladialy il 1(12) JS&

i A gy dall dalecall

O Observed
1000000+ — Cubic

600000 o]

600000

400000

200000

Sequence

rclalisiuy) |3
Glilyl GEAY) (e %80 (swaSill Zigaill jud | S ale olad) iy B jEae e Al Al 1
gl Ly %79 mawadl paaill o iy %80 waadll delae aly Cus Al dludull
%78 ARIMA(0,1,2)
OS 3 aoyl & jlae aly Ayl T Giad Cargs JY) Gl Al Sia — S e zila alaaily 2
Aliia) 2@l 55l ARIMA(0, 1,2) ebadl
oLyl Ally Ly 35 Laby Ao 5 hal) lalusall (83005 Clad g et Sia - oS5 385k of (e 210 3
Ao sl Lt A dsuly (5 e (o B s Lo o) W) e 5y hall ilalisall (alialy el siy (aneSl
_H.A\ ‘;‘a\lﬂ\ gcl.'\ml\ Jsanall 128 C\;’u\ PERI
Gl 4
Al o3 Cpacais | elasl (538l Sleall Leatiy i da 3 Judtdl Gl el dflasy) dadall 1
531 J gmndd e gy 3l clalically il 3 4] jal 2a0S Waoliiel s sland 5 3Sd) Sl due b
il Jadldl dashaie il e Akl A5 it sl dudde Cugay zl AL b Leia 82T 5 o) jiual)
Oe Ll Ly Tl 355 (A (phbdall Ladagl Sleall 8 Ll o3 ) del )3l Slsbasd
Adagiuall ¢l sl
o) (8 bl Loy Gumivny Al A gl L8y a3l JuSlal) by aladinls 3l 3olas bl sk 2
Gaadl ) sl IS Glidaall 318K Cand ) LalS g Auli8Ta 3y g
R oAl el B Adlas) Gisadly cypuill S el ddaghadill s ddlasyl cypaill cullud skl 3
Zelias Lhall slie) Lagie Jm Lo sl @y shill ce oS)s Loy Jashadil 550350 alill slasdl
<l all
:JJMAJ\ |
35y Ak N JuSludl Jalas g Al A8 YI"2013 Cpes i ¢ b ¢ 3 e daall de ¢ pualill (1
2014 vzl den il 5 il g deball Lpnaladl lall Aalall 4 0l ¢ calall a5 lall ol
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