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sl G589 ¢ zilaill (e 20wl Ay pail) 3 a8l A5 Hlaal) s 8 Jalaal) 138 aai
L oSall 5 (MLS.E) J e J8f iy o3 58 5 Y
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: Box- Jenkins Methodology JiSia — (S g 4agia (8-3)

il LagaliS 8 53Sim alia g S50 e IS JB (e HSia — GeS 50 diagie D ek
¢ (p 1976) plall & yaa A 5 (Time Series Analysis Forecasting And Control)
sda ) Cus ¢ (Stationary) 8 fieal) duia U Judtall dlas e e a gl (sl
o2 Ceid) 38y ¢ (D A 5 Judlall Eyaall Qb 8 Lalasi) ST Canial 5 43 )
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Dt b A0 (e S Zasal s
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b i i 31 ALl Gy ja el asle 5 ¢ () JelSll a3 5 (@) el Jass sial)
ALl o g x5 g,d P el Jiad (0,1,2) Jie Wl piaa g sl

@), Fua — uS gy 73 gad @l gSa iy 25 (1-8-3)
: (AR) S\ Jlaaty -1

¢ Led Al (A3 ol) el A Lgiad o adiad (pmae ey o Al dad o Jixy
Aagily s ol 13 5 ¢ (p=0) ol Al adlly s Y Al dadl) culS 13 Al ey
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: gl (1-4)

o Aeadiudl daall Aplany) Gkl aal (e saaly JiSia (S5 Amgia il
aiadi Cus ¢ e s ol G ysrdall die 3l Judlall lasl) 5 gabai®y) Jilail
dad ¢ Jaall Gai & deadiuall 5 ,AY) dadaill Jilas s (e Lo jaai 31 pailiaddl e 2aall

A Y) ol ysatall dna 3l Alubd) o sl Qs AlSa) a Gailadll o3 aal he

¢Aulall oda 8 da gl idl s (INF) adazaill e of ass aY) calall i

— 0S5 gisal planindy (Blatll aclind) 4l ¢ AY Cpn e Y pie dbeay adial s
5 alal 8 id) dgle mua g Ll (e @il ) Jsall Gasn @iy ¢ iSia
Alas e ol 3aaT 35 80 o) ey py Lo Jifiesal) (3 48 5l 531 Jal e ualal)
i) Ll lasll A (e a8y Al

22011 ix 21978 (e plasuall (8 aduzaill iy 2 (1) ) Jsaadl

#2011 (N 21978 (e bl b aduaill Clily sy U Jsaadl

Year INF Year INF Year INF
1978 18.32 1990 67.40 2002 8.30
1979 3391 1991 123.70 2003 7.70
1980 26.00 1992 117.60 2004 8.46
1981 22.56 1993 101.30 2005 8.50
1982 27.69 1994 115.40 2006 7.16
1983 31.13 1995 68.40 2007 8.08
1984 32.45 1996 132.70 2008 14.28
1985 46.33 1997 47.70 2009 11.20
1986 29.04 1998 17.10 2010 13.00
1987 24 .98 1999 16.00 2011 15.40
1988 49.14 2000 8.00 Rk | kel
1989 74.08 2001 4.90 RrAA kAR kR gk

4.1.«)5;1\ )ﬁ)&ﬂ\ + Lﬁ)sj‘“h aﬂ.'\,\]\j :\:\JLAS\ SJ\jj+ :;LAA?J (_ﬁ)SJAS‘ JL@AH : JJ.».AA]\

LAY

ALl g V) i ¢ (i — (S0 ) Dngie dal el eal) Gubaill 8 sl )8
I a gy (1) @ SN 5 ¢ Albuall Jlal) olaty) 48 yaad @lld 5 Lily ((INF) adoaill dyia 3l
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Leo Uil s Wl el adiatll Ayt U ALl o ¢ i) 3Ll s )1l (e peaal
¢ Lual g3 48 pead Alalull (5800 Jolail) e aSUN AW oK1 1Y) ae ) elld gy
Al Llal je e (DS — (S5 ) dangie Gubad (85 il g gl o5 Gl

s Ak 3 Addad) )R pand s J6Y) A ) (2-4)

Unit ) sas sl Hda A5 e RASI( 1 - (Son) Lid) aladinl 256 gladll o2a &
P Al Al () Jaa sl o3 LSRN o) ja) am 5 ¢ dpie 3l Adud) Slike 4 (RoOt

. (Dickey - Fuller) Juia) &3l (2) a8 Jsaal)

syl 4 gunall (1) 4 o =0.05 2ic 4 saall el
A.D.F -1.250 -2.956

. Q;LJ\ odci : JMAJ‘

lsaall el e BBl a s (-1.250) (& dgmnd) (1) dad o) and oDle) i) (1
g 5 Al aaall (8 Jabs S 945 4, gine (5 sie 2ie &b (DLF) JLidY (-2.956)
O Las . BEhe e 3yl @l b adcail) Al o ey Lee Alulul) 8 as 5l j3a A1S
Gl gedipe Alad o s Gl ¢ ALl i) fae e o s (JiSin (S5 ) dineie
A (8 ALul) ) iiad AMA (ge o 53 5 (ALDLF) Gl LAY (e ALl 1Y
sie @lldg (-2.959) 4kaill Al (o 58T a5 (-4.104) L smnall(t) dad o Cun Y
Clld e g (2) JSN 5 L %5 A sinall (5 sl
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G BLEY) Sl da) Gasb e (P ,0) e IS B st el sl
Y Bl e Gk e @iy (PACF) iall (& Ll Y1 dalaas (ACF)
A el (I Ll Yl s AN s Y cllee o cas dalail) o ja) aeys ¢ Al
zisad )3 Gl 2 Lae ¢ (1) osadll haele il gl alaeal 9495 A& 5 8 Jals
s s (3) <l L ARIMA(L,1,1) Llisal) 3 5ail s MA(L) zsais AR(1)
c o S Ll Y ‘;ﬂ\h&\ Ll Yy
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Partial Autocorrelation

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LY Gl Allud (PAC) (el I el Y1 : (4) A8 JSall
s Alaeall aiblall 73 gadl) el ¢ A As sal) (4-4)
Cad z3laill 038 aaan () ol ¢ (V) (58l Al e da il g alaill 5085 ey
e el i iy ¢ Al G5y Al iy 381 5 QIS ¢ Al g o) ey Lilian] &y ins

aduzaill ALl bl e slaic ) &5 388 dale 5 4 sime (S5 Al 5 A o Ll e L
el Alds pe B AU 5 Y1 (58 iludi Jlaa)

(ARIMA) 73 dile e Lilan ) 4 ginadl O 23laill (any e 5€ 5l 5l

b pdadl) Al Jiay gie aals ) Jpasl Gah Lot Alalially Lpeanil Tngas @llig

& Gl Ay gimal) ziall oda abl ey . Sliiise Ve sl & ey A gud) SLaiy)
Y ¢ adamill s il e Alal) Aludull cilily (e Ll  saasl

: AR (1) QI Jhad¥) gisai-1
- 3000 5y gaaally ailalaa 85 3
Y =39.664+0.785y,

SE = (19.692) (0.112)

t = (2.014) (7.04)
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prob = (0.0527) (0.0000)
Adj.R? =0.603

D.W =2421
Prob(F) stat = 0.00000

: MA(1) &oadall o giall 3 gai -2
2 5y geally Alabaall o 3
Vi=39.062 + 0.58111 4
SE =(8.172) (0.143)
t = (4.780) (4.072)
prob = (0.0000) (0.0003)
Adj.R?=0.367
D.W = 1.492
Prob(F) stat = 0.000087
: ARMA(2,1) & aliall o giall g I3 laady) g3 gai -3
Al Axpally 23 gl 138 Alalaa <y
Y =38.794 + 0.627 y;,+ 0.610 pyyq
SE =(18.799) (0.157) (0.159)
t=(2.064) (3.983) (3.831)
prob = (0.0481)  (0.0004) (0.0006)
Adj.R*=0.60
D.W =2.110
Prob(F) stat = 0.000001
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s el pandl) ; dayl )l Ads yall (5-4)
D AR(D) A sy A gai (1-5-4)
55l 5 ¢ 4 gina (F) z3seill LN diliany) U ¢ Lilias) 4 gine 23 5alll 138 allas
e S ((Ogmils — i ) JLEA] Al (S0 ¢ A s (R?) (o Aliaiall g sl 4y pnail
'5_‘:}; ‘;r— (,S;S\ USA.\\)[ (‘-\}ud‘ ‘;r— ¢ (2421) C'_u:l'» C'_u; Q\.ﬂ\ J:Lﬁ)‘}“ A Qe
W\ch&PY\QMM\UMJMS\MY\CJ}AJ\
s Al LEa) -1
abira ()f ey ¢ 81 sall 5 3ad) 31N Lalg,Y1 5 AN el yY) OSs ) pkall
LY ) i Laa 9495 48 5 558 Jaly adi Uadldl 3 gas G 130 Tl )Y Cilalase
I Ll Y Al e Al Y zdsaill Gl adde ¢ g gina ye Undll o gas oy I
@l gy U Jsanll g A5l

C sl el I Bl 5y 5 (I Ll Y (3) A8 Jsaal)

Q-statistic probabilities adjusted for 1 ARMA term(s)

Prob

Q-Stat

PAC AC

Partial Correlation

Autocorrelation

0.048
0.083
0.157
0.146
0.157
0.233
0.316
0.349
0.355
0.440
0.529
0.588
0.665
0.715
0.753

1.6577
3.8974
4.9864
5.2148
6.8210
7.9906
8.0747
8.1927
8.9155
9.9396
10.006
10.013
10.321
10.355
10.629
10.993

-0.214 -0.214 1
0.209 0.245 2
0.279 0.168 3
-0.048 -0.076 4
0.071 0.197 5
-0.148 -0.165 6
-0.178 -0.044 7
-0.099 -0.051 8
-0.032 -0.123 9

-0.154 -0.143 10 .
0.098 0.036 11 .
0.179 -0.011 12 .
-0.025 -0.073 13 .
-0.147 -0.024 14 .
-0.123 -0.065 15 .

-0.208 -0.073 16

K|
e
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Al
e

I

|
i

. E - Views gbi_n ahazinls Jilsill il

et hadl

b Bl bl &y 55l jLaa) -2

J<E ol (0.00051) 4xsias 4V (15.164) 4ieds (Jarque-Bera) Jloal ela

S Al g ) e sl el ¢ el a i) Ay Bl ) 5
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: MA(1) doadial) Jaw giall 73 34l (2-5-4)

6 sinn JSS 3 salll of 5 ¢ lagen 4 gina Laaad ¢ 23 galll ) kel Agdlaiay) aall il
A gay el ((amdly — o ) Jd) Aad o V) ¢ (F) Ablas) G L

Ols ¢ i ge I3 Bl ) 58 5 (1.49) JLiaY) dad Cialy Cua Al dawiy SIN) Lol HY)
ehyal g oSl | zisadll a8 Tas ddmes iy (R zisall 4yl 50

C el Akl gAY el sy

: sl Sy -1

ol S L )Y 5 (AC) (S Bl )Y e alaes o (Q-Stat) bt guasl
i Ul 3aa g (I LY G585 ¢« %95 A8 5 5% 7 A o ¢ sl (PAC)
O (4) dsaally (sl 1A Ll yY) A e (Sl MA(L) gaseddl o 2ad ade

REIN

c Sl S el S Il yY) g S el )Y (4) a8 Jsas)

Q-statistic probabilities adjusted for 1 ARMA term(s)

Prob Q-Stat PAC AC Partial Correlation  Autocorrelation
2.2507 0.246 0.246 1 B L LA
0.000 16.926 0.595 0.619 2 I ki | B i
0.000 21.118 0.194 0.326 3 F B |
0.000 23.023 -0.313 0.216 4 kol I B |
0.000 24.997 -0.151 0.216 5 e B |
0.000 25.106 -0.176 -0.050 6 e e
0.000 25.169 -0.164 -0.037 7 e e
0.000 26.342 -0.020 -0.158 8 e N
0.000 28.168 0.063 -0.193 9 N k) I
0.000 31.864 -0.112 -0.269 10 N I k] I |
0.000 34.234 0.016 -0.211 11 N Bkl I |
0.000 37.636 0.077 -0.247 12 B Bkl I |
0.000 41.879 -0.181 -0.270 13 N I Bkl I |
0.000 45.264 -0.220 -0.235 14 Bkl I Bkl I |
0.000 48.667 0.007 -0.230 15 e Bkl I |
0.000 51.557 -0.009 -0.206 16 | | Bkl I |

A3y il il e 2aal

b (Bl sall (bl & 353l LAY -2

. E - views gl

O ek (0.000031) Aallaia) A5 (20.775) 4l 53 (Jarque-Bera) Lbisl o
aosl) ai sl ol JHEN anall (g by N ¢ andal) a sl a8l
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: ARMA(2,1) & jaial) b giall g S8 jlaady) £ 3 gai (3-5-4)

23 e Laonss 2adi jall (R?) B 555 ¢ Aflaayl) el IS L gima 3 5aill 138 iy
DY) Z3 s (e many a3 73 sad 48l Cas ¢ 23 sl 138 dliadl alull uad saily
¢ MA(D) s Al (e o paial) o il 3500 5 AR(2) 4l 450l (e (I
Aadl) (ya I S oS a5 (2.110) Cialy (5 (@osmdls — 0 ) JLia) e Sl Al
Lea . T3Ua) (130 Tl )Y) AlSe (g g saill 120 (ilay W e ¢ (2) o5 2 Al gl
A R ol a) a1 g adaill dia 3l Al Jiail Leidle 23 sl o s

: Rlad) JLga -1
O Gl (PAC) ol (A Ll Y15 (AC) Sl Ll Y1 US4 (e fan el
Wadll agan G S Ll Y O iny Lea ¢ 295 A8 5 58 Jals a8 LgiDlalae alaes
Jsaally | zdsaill 13 & 8 gall 513 Tl ) Al aa 53 Y dile 5 ¢ (5 sina e ) sulinll

C sl el I Bl 5y 5 I Ll Y (5) A Jsaaldl

Q-statistic probabilities adjusted for 2 ARMA term(s)

Prob Q-Stat PAC AC Partial Correlation  Autocorrelation
0.1079 -0.055 -0.055 1 N B
1.2051 0.171 0.174 2 B Fe

0.051 3.8118 0.290 0.264 3 B L B L

0.125 4.1595 -0.096 -0.095 4 N I B

0.112 5.9839 0.112 0.213 5 F B |

0.123 7.2623 -0.223 -0.175 6 kol I N

0.182 7.5644 -0.130 -0.083 7 e N

0.268 7.6168 -0.094 -0.034 8 e e

0.247 9.0827 -0.025 -0.176 9 e N

0.221 10.674 -0.204 -0.179 10 kol I N

0.294 10.733 0.166 0.034 11 L | . ]

0.376 10.767 0.117 -0.025 12 L [ . |

0.477 11.619 -0.116 -0.003 14  .* .
0.474 12.659 -0.129 -0.127 15 . . :
0548 12.731 -0.158 -0.033 16  .* . | e

 E - Views gl alaainly Jaill w5 e ;s
p Bl bl &y 56l jLad) -2

paall duin b Jod e &l Jy (0.067) 4dis) dady (5.4) & (J.B) JLis) ded
D Gl JSE A sa LS 965 4 ina (5 sl die adall a5 sl a1 sl o

I

0.393 11.619 -0.077 -0.122 13 .*| . | ]
I
I
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sl Jsaall b LS il culs

)M\éncdw\o‘)muu@)u\(6)e§‘)djiﬂ\

Forecast Forecast AR(1) Act . Value Year
ARMA(2,1)
19.84 20.57 11.20 2009
24.65 25.44 13.00 2010
28.07 29.22 15.40 2011
0.40 0.39 Theil Test Test (1)
185.45 216.77 M.S.E Test Test (2)

. t_\au\ od&:i : JMAJ\

il 2n ¢ sl (e lle Jpemall o5 3l Al giall ol 5 Al pdll 1) lailly

DAY e 382 Y1 8 ARMA(2,1) g2l o V) ¢ Grandl Lowany e s i Lad Jlaw
(M.S.E) Wadll g 30 Jaws sia i () 5 ¢ Aial) ) (o dad sial) adl) alaiy) e p2 1 e
s Jidl ARMA(2.1) 35 aaind s I ¢ AR(L) gosad (o sl 18 3 il
sl e b ade SLaie Y1 o5 ey ¢ il

s ) 73 gall) aladiialy gl 3 dwaldd) s jall (7-4)

hrs ARMA(2,1) @ siall T siall 5 I lasi¥) zdsei o8 & yiall o3 gaill

Yi=38.794 + 0.627y,+ 0.610p.,

L dlll) dapaly

& A gall adll ) J pea sl &5 E-views gl n aladiuly 5aiil) o) ja) dea
22027 padl s Ul J gasl)

22027 aladl Sin 22012 aladl (e adaaill 228 giall adll ; (7) a8 Jsanll

Year Forecast Year Forecast
2012 20.99 2020 36.04
2013 24.12 2021 36.52
2014 27.63 2022 37.06
2015 29.59 2023 37.37
2016 31.79 2024 37.71
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2017 33.02 2025 37.90

2018 34.40 2026 38.11

2019 35.17 2027 38.23
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2011 (i 21978 (e Ylasudl (A (adzaill ) A pall pie Sl (1) ) Bale

Year INF Year INF Year INF
1978 18.32 1990 67.40 2002 8.30
1979 33.91 1991 123.70 2003 7.70
1980 26.00 1992 117.60 2004 8.46
1981 22.56 1993 101.30 2005 8.50
1982 27.69 1994 115.40 2006 7.16
1983 31.13 1995 68.40 2007 8.08
1984 32.45 1996 132.70 2008 14.28
1985 46.33 1997 47.70 2009 11.20
1986 29.04 1998 17.10 2010 13.00
1987 24.98 1999 16.00 2011 15.40
1988 49.14 2000 8.00 ReckRck | dekkeciok
1989 74.08 2001 4.90 Aok | okackokokx

LAY L sSall D + (g 3K pall (ha saall iy + A0 5 ) 550 aadl)
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cpdoaill AL AR(L) zised yii: (2) pd) 3aka

Dependent Variable: INF

Method: Least Squares

Date: 07/29/15 Time: 11:43

Sample(adjusted): 1979 2011

Included observations: 33 after adjusting endpoints
Convergence achieved after 3 iterations

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0527  2.014159  19.69242 39.66366 C
0.0000 7.039374  0.111578 0.785442 AR(1)
39.98758 Mean dependent var 0.615159 R-squared
38.50711 S.D. dependent var 0.602745 Adjusted R-squared
9.275078  Akaike info criterion 24.27033 S.E. of regression
9.365775  Schwarz criterion 18260.51 Sum squared resid
49.55278  F-statistic -151.0388 Log likelihood
0.000000 Prob(F-statistic) 2.421373 Durbin-Watson stat
.79 Inverted AR Roots
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el AL MA(L) gased iz (3) fd) 3ale

Dependent Variable: INF

Method: Least Squares

Date: 07/29/15 Time: 11:54

Sample: 1978 2011

Included observations: 34
Convergence achieved after 7 iterations
Backcast: 1977

Prob. t-Statistic ~ Std. Error Coefficient Variable

0.0000 4.780133  8.171653 39.06159 C

0.0003  4.071689  0.142769 0.581310 MA(1)
39.35029 Mean dependent var 0.386417 R-squared
38.10082 S.D. dependent var 0.367243 Adjusted R-squared
9.717703  Akaike info criterion 30.30769 S.E. of regression
9.807488 Schwarz criterion 29393.80 Sum squared resid
20.15271  F-statistic -163.2009 Log likelihood
0.000087  Prob(F-statistic) 1.492487 Durbin-Watson stat

-.58 Inverted MA Roots
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. paaill AWLI ARIMA(2,0,1) zised pai: (4) ad, 3ale

Dependent Variable: INF

Method: Least Squares

Date: 07/29/15 Time: 11:59

Sample(adjusted): 1980 2011

Included observations: 32 after adjusting endpoints
Convergence achieved after 13 iterations
Backcast: 1979

Prob. t-Statistic  Std. Error Coefficient Variable
0.0481  2.063570  18.79923 38.79353 C
0.0004  3.983764  0.157479 0.627361 AR(2)
0.0006  3.830971  0.159272 0.610168 MA(1)

40.17750 Mean dependent var 0.625721 R-squared
39.10756 S.D. dependent var 0.599909 Adjusted R-squared
9.343505  Akaike info criterion 24.73661 S.E. of regression
9.480918 Schwarz criterion 17745.09 Sum squared resid
24.24117  F-statistic -146.4961 Log likelihood
0.000001  Prob(F-statistic) 2.110282 Durbin-Watson stat
-.79 .79 Inverted AR Roots
-.61 Inverted MA Roots
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