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Wiy qglaall gaal) agaa B A ACF A Bl ¥ Adls ad e G Gy (0-F) JS& Buk oo
Al & ) S50 (g5 &1
Jaay (AIC) (SiS) e alaie) ai a8 dia 3 Auduall aidall SARIMA gsall) sl Ja) (a9
Lan gall il (e Ladgad 29 (o Alaliall B (MSE) Undd) ey o S gia ) 48l (BIC)Jw
& ARIMA(0,1,1) (0,1,1)12 gisad) L33 o5 B9 ARIMA(P,d,q)(P,D,Q)s 4ésLaal
QAN Jid d=1 ¢ Cua A g (2) pdy Jodadly AEN juleal) B dad B zigad) 1da el
3 A aiall blug¥) gigai da s Jid =1 Oy oY) ramigal) @AY Jiai D=13 Jg¥) amsa )
o gall Johall JiaE 5=12 9 oam gall 4S atiall Jle g¥) 73 gad da 3 Jiad Q=1

ziladll (e ds gazal MSE AIC BIC ad 4 i cp (Y-1) ad) Jgda

Jealecll Model MSE AIC BIC

1 | ARIMA(0,1,1)(0,1,1) | 0.0039808 | -7.0525439 -3.3101419
2 | ARIMA(1,1,0)(1,1,0) | 0.0040233 | -7.0313095 -3.2889075
3 | ARIMA(0,1,2)(0,1,1) | 0.0034354 | -5.3472235 0.2663795
4 | ARIMA(1,1,1)(1,1,0) | 0.0034858 | -5.3181238 0.2954792
5 | ARIMA(2,1,0)(1,1,0) | 0.0037709 | -5.1608975 0.4527055
6 | ARIMA(0,1,1)(0,1,2) | 0.0040106 | -5.0376396 0.5759634
7 | ARIMA®1,1,0)1,1,1) | 0.0041009 | -4.9931141 0.6204889
8 | ARIMA(1,1,0)2,1,0) | 0.0041043 | -4.9914221 0.622181
9 | ARIMA(0,1,2)(0,1,2) | 0.003426 | -3.3527464 4.1320576
10 | ARIMA(2,1,1)(1,1,0) | 0.0034582 | -3.3339891 4.150815
11 | ARIMA(0,1,3)(0,1,1) | 0.0034735 | -3.3252054 4.1595986
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Jradeal Model MSE AIC BIC

12 | ARIMA(1,1,1)(1,1,1) | 0.0035365 | -3.2892413 4.1955628
13 | ARIMA(1,1,1)(2,1,0) | 0.0035398 | -3.2873488 4.1974552
14 | ARIMA(3,1,0)(1,1,0) | 0.0038221 | -3.1339014 4.3509026
15 | ARIMA(2,1,0)(1,1,1) | 0.0038451 | -3.1219208 4.3628833
16 | ARIMA(2,1,0)(2,1,0) | 0.0038454 | -3.1217541 4.36305
17 | ARIMA(0,1,3)(0,1,2) | 0.00351 -1.304281 8.051724
18 | ARIMA(2,1,1)(1,1,1) | 0.0035215 | -1.2977578 8.0582473
19 | ARIMA(2,1,1)(2,1,0) | 0.0035398 | -1.287379 8.068626
20 | ARIMA(2,1,2)(1,1,0) | 0.0035582 | -1.2770177 8.0789873
21 | ARIMA(3,1,0)(2,1,0) | 0.003892 | -1.0976434 8.2583616
22 | ARIMA(3,1,0)(1,1,1) | 0.003896 | -1.0955945 8.2604106
23 | ARIMA(3,1,1)(1,1,0) | 0.003566 | 0.7273918 11.954598
24 | ARIMA(2,1,2)(1,1,1) | 0.0036352 | 0.7657934 11.993
25 | ARIMA(3,1,1)(1,1,1) | 0.0036471 | 0.772332 11.999538
26 | ARIMA(3,1,2)(1,1,0) | 0.0036894 | 0.7954126 12.022619
27 | ARIMA(3,1,2)(1,1,1) | 0.0037757 | 2.8416599 15.940067
28 | ARIMA(3,1,3)(1,1,0) | 0.0038003 | 2.8546662 15.953073
29 | ARIMA(3,1,3)(1,1,1) | 0.0038816 | 4.8970007 19.866609

Lgina JLEA) g zigal) Clalra il & ARIMA(0,1,1) (0,1,1)17 il gigad) JLSd) g9
daleal) Jidi (By = +,¥2:727 ) o) Gua (3) st b Judadll (e Adaadial) giliilly  claleal)

Llug¥) zigaly 5 a8all daleal) Jiad ((by, = V0100 VY) Ol AS akal) Jabug¥) gigady B akal)

paail) Jalaa dad of Llec gzigad) @i Jid (C = -0.0045312 ) o5 omgall 48 adal)
AU JSAN 06 pigaill g 0.892 S (RT) glsaidd

(1-B)(1-B?)Y=(1+(0.2503)B)(1+(0.2019)B**)u+(-0.00453)

(*-¥) & Jssa
Estimate SE t Sig.
Constant -0.0045312 | 0.0070044 | -0.6469037 | 0.5223079
Difference 1
MA 0.250353 | 0.1725471 | 1.4509254 | 0.1565337
Seasonal Difference 1
MA., Seasonal 0.2019077 | 0.1943601 | 1.038833 | 0.3066685
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. (2.10) 4amally &b pall (Ljuug & BOX) JuEai alaiiudy

) L Ly gl (7 = TUT) Lad ga 4y gunall (Q=16.58 ) dad iy
o) A 8 Jod g dpuda il AN 3 0,05 = Lygina s gl ( k-p-q-P-Q=18-0-1-0-1=16
£-7) ) B LS g A 31 Abeadead) cilily Jifiadl aidla 3 gal¥) g Al g £UadY) o

ARIMA(0,1,1) (0,1,1)1, z3s (Ljuug & Box) L&) cpw (£-7)ad) Jgaa

Residual ACF

Ljung-Box
Q(18)

Statistics

DF

0.080136216

16.58003436

16

-0.292698896

-0.170102582

-0.159792166

-0.028048247

0.301471894

0.04101412

-0.275605178

-0.09042609

0.118722934

0.068348541

0.030307759

-0.005715156

-0.088582788

-0.001326951

-0.072532127

-0.022077398

0.088870663

88al) e Ay palil) A8l milill) Coudag Al (hady clilall zigady) dadla e U My
o Ome LSy (May-2012) 4aly (Jan-2012) ¢ 3l oesil) ad cddf el amy of pUadll g

(3=F)e (0-F) oslsand
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Date Origin Data Predicted Data Residual

Jan-08 1.06023

Feb-08 1.05798

Mar-08 1.05662

Apr-08 1.14324

May-08 1.54023

Jun-08 1.21397

Jul-08 1.2274

Aug-08 1.29994

Sep-08 1.32054

Oct-08 1.42419

Nov-08 1.30135

Dec-08 1.29264

Jan-09 1.3023

Feb-09 1.30025 1.29552 0.00473
Mar-09 1.29133 1.29324 -.00191-
Apr-09 1.42416 1.3739 0.05025
May-09 1.71452 1.80404 -.08952-
Jun-09 1.27813 1.40613 -.12800-
Jul-09 1.28223 1.31908 -.03685-
Aug-09 1.33796 1.35946 -.02150-
Sep-09 1.40489 1.35941 0.04548
Oct-09 1.67167 1.49262 0.17905
Nov-09 1.49829 1.49947 -.00118-
Dec-09 1.34819 1.48534 -.13715-
Jan-10 1.3907 1.38791 0.00279
Feb-10 1.45783 1.38253 0.07531
Mar-10 1.41849 1.42616 -.00767-
Apr-10 1.56828 1.53886 0.02942
May-10 1.86141 1.86655 -.00515-
Jun-10 1.38193 1.44226 -.06032-
Jul-10 1.4221 1.39754 0.02457
Aug-10 1.5724 1.46953 0.10287
Sep-10 1.57668 1.59918 -.02250-
Oct-10 1.86318 1.81204 0.05115
Nov-10 1.62056 1.68139 -.06083-
Dec-10 1.57864 1.50771 0.07092
Jan-11 1.5836 1.59179 -.00819-
Feb-11 1.61622 1.6332 -.01699-
Mar-11 1.59025 1.58193 0.00832
Apr-11 1.70993 1.72711 -.01718-
May-11 1.98348 2.00535 -.02187-
Jun-11 1.44851 1.51685 -.06834-
Jul-11 1.47293 1.49326 -.02033-
Aug-11 1.6243 1.60429 0.02001
Sep-11 1.63871 1.62875 0.00996
Oct-11 1.93027 1.90675 0.02352
Nov-11 1.74688 1.69208 0.0548
Dec-11 1.62426 1.66933 -.04508-
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Model
ARIMA(0,1,1)(0,1,1) Jan-12 Feb-12 Mar-12 Apr-12 May-12
f‘-"ﬂ‘ W Forecast 1.6412043 1.6723085 1.6392721 1.7583097 2.0308711
A8y by T;wll ¢ UCL 1.7680658 | 1.8308568 | 1.8241539 | 1.9662159 | 2.2594947
annual baske
with carry LCL 15143429 | 15137602 | 1.4543903 | 1.5504034 | 1.8022476
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Annual Basket With Carry Forward Prices
ORSll g 5adil) B daladini g aidlal) 73 gad¥) alagl g Aot 30 Abeadid) Jadali o) jal a3 ABjLad) 34841
a8 anigall V) (e A A Al ) Juagill Jal (g JiSia — (S gy ARy ok alaiely dlly
) Ao dingy Al e ) ada g eSly Aal Aedud) Jadad B SudS) qigla) slaie)
biac g Adunal) dlealudd) slagl daladinad of 288 il (S gy ABy sk A LaS dia ) dilanl g dualy)
ad oo Walada) g dpangal) A8 ja Glen (B (Y=T « S« C « | ) (ol gisal) slaic) o5 L
Bl ie 0o Adajl Adadadl B cleli ¥ o) (V-Y) JSal Oe ey Cua Jual) At Al
G el ) gy o Aladad) cils ja dlaie ] GuSay A5 At 3 Adedll gaslaill ol
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Al e 1) Jua) Aia3l Aedadl ad Cuw AN 3gaal) G Enac Al Gun (V-Y) Al Jeaadly
&I gand) Lal (S=12¢) g 12) 30 4y gesnal) AS jadial) Jabea g¥) Jiay GUEN 3 gandly (Lo OgSiall
Jeil) Jal oo Aniia Jiay Gualdd) 3 gandl g A8 jaial) Jaba g¥) ) dabaat) Aoia 3l Aleladd) 0 Ao Jiagd
QA Giob 8 Alua o Gua anigall JlA o) gl el Ania Jiay 3l (SAF) (ramigal
agard) Lal ¢ (VY)5 88 B ja LaSy jpd JS0 bawgiall ilua oy of S08Y) s ol 1) dganl) o
ad dacd (Bijh 08 Al Al My radl Lull B0 Liage Al Aladadl oy 4dld Gualad)

(SAF) (s gall Jpaail) daia o Jua) dpia 311 Al

Lo 9o Addal) Addid) aa Jua¥) dpia 311 Alalad) asd cpumy (V-¥) Jga

Ratio of
Original Series
Moving to Moving Seasonally
Original Average Average Series Seasonal Factor Adjusted
DATE_ Series Series (%) (%) Series
Jan-08 1.0602318 . . 95.937285 1.1051301
Feb-08 1.0579844 . . 97.811488 1.0816566
Mar-08 1.0566184 . . 94.586553 1.1170916
Apr-08 1.1432436 . . 103.27896 1.1069473
May-08 1.5402321 . . 120.82248 1.2747893
Jun-08 1.2139665 . . 89.106807 1.3623723
Jul-08 1.227404 1.2448612 98.597664 90.615593 1.3545175
Aug-08 1.2999397 1.2650336 102.7593 97.885729 1.3280176
Sep-08 1.3205365 1.2852224 102.74771 98.234356 1.3442716
Oct-08 1.4241909 1.3047821 109.15163 114.84643 1.2400829
Nov-08 1.3013491 1.3281916 97.979017 101.22626 1.2855844
Dec-08 1.2926368 1.3427154 96.270346 95.648059 1.3514511
Jan-09 1.3023007 1.3480622 96.605388 95.937285 1.35745
Feb-09 1.3002505 1.3526309 96.127512 97.811488 1.3293433
Mar-09 1.2913343 1.3557992 95.245249 94.586553 1.3652409
Apr-09 1.4241582 1.3628282 104.5002 103.27896 1.3789433
May-09 1.7145179 1.3834514 123.93048 120.82248 1.4190388
Jun-09 1.2781277 1.3998631 91.303765 89.106807 1.4343772
Jul-09 1.2822289 1.4044927 91.294803 90.615593 1.4150201
Aug-09 1.3379585 1.4118593 94.765705 97.885729 1.3668575
Sep-09 1.4048854 1.4249913 98.589051 98.234356 1.4301365
Oct-09 1.6716689 1.4355872 116.44495 114.84643 1.4555689
Nov-09 1.4982897 1.4475976 103.50181 101.22626 1.4801393
Dec-09 1.3481919 1.4598383 92.352144 95.648059 1.409534
Jan-10 1.3907001 1.4684887 94.702814 95.937285 1.4495929
Feb-10 1.4578339 1.480145 98.492643 97.811488 1.4904526
Mar-10 1.4184858 1.499682 94.585774 94.586553 1.4996697
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Apr-10 1.5682825 1.5139979 103.58552 103.27896 1.5184919
May-10 1.8614057 1.5299575 121.66389 120.82248 1.5406121
Jun-10 1.381933 1.5401471 89.727343 89.106807 1.5508726
Jul-10 1.422104 1.5593507 91.19847 90.615593 1.5693811
Aug-10 1.5724032 1.5754255 99.808158 97.885729 1.6063662
Sep-10 1.5766755 1.5886242 99.247861 98.234356 1.6050144
Ratio of
Original Series
Moving to Moving Seasonally
Original Average Average Series Seasonal Factor Adjusted
DATE_ Series Series (%) (%) Series
Oct-10 1.8631845 1.6029379 116.2356 114.84643 1.6223269
Nov-10 1.6205645 1.6147418 100.36059 101.22626 1.6009328
Dec-10 1.5786357 1.6249143 97.151939 95.648059 1.6504629
Jan-11 1.5835981 1.6304622 97.125718 95.937285 1.6506597
Feb-11 1.6162175 1.6346973 98.869526 97.811488 1.65238
Mar-11 1.5902507 1.6390216 97.02439 94.586553 1.6812652
Apr-11 1.7099294 1.6441916 103.99819 103.27896 1.6556416
May-11 1.983475 1.6497824 120.22646 120.82248 1.641644
Jun-11 1.4485083 1.6603088 87.243304 89.106807 1.6255866
Jul-11 1.4729255 1.6641108 88.511263 90.615593 1.6254658
Aug-11 1.624295 1.668911 97.326644 97.885729 1.6593788
Sep-11 1.6387146 1.6735853 97.916407 98.234356 1.6681685
Oct-11 1.9302742 1.6776703 115.05683 114.84643 1.6807438
Nov-11 1.7468819 1.681702 103.87583 101.22626 1.72572
Dec-11 1.6242593 1.6856516 96.35795 95.648059 1.6981623
Jan-12 1.6412 95.937285 1.7107009
Feb-12 1.67231 97.811488 1.7097276
Mar-12 1.63927 94.586553 1.7330899
Apr-12 1.75831 103.27896 1.7024862
May-12 2.03087 120.82248 1.6808709
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) 3 g oy llgriniall o (ol a8 ) Giliwaa Gl Al Al 03 Gk e Ealyl) it =)
Lad) g Aal) 0da A daaua 4 Lald ) aad Lgd oS Aatiil) (g phally aly W (O (Al Aalil] Aans gall
.Annual Basket With Carry Forward Prices 4&k Jia 4aidlall 3 kil aaly aly
(Annual A8y oy 4 guunall el dnalil) a8 3 dpla 31 Adedal) Gy Ciald) i) -
JN) Al 380 deyy Lianga 55l g 5 ke & & Basket With Carry Forward Prices)
B e e g i gall S (e paldtl) ol pangall JSU) A (o ga bd)
£ 5 Ot 3 gmadl Lgd Al LB DU A ia 3 ALl Gl Gald) i) oY
salgall g AdSal) Cllull g o o LiA] &5 Ladgall Juad) a9 SARIMA(0,1,1)(0,1,1)12
(Ljung and Box) JLEdi gkt aay s Bl g5 g3 sal¥) 138 385 (S

b Gl |
Sl a8} a3 ) il B ALS Al alad) cilaaS gty Aaldld) cilibndl gans alaia¥) -
lgtiaal)

Annual 4k Jia ) daidlall @kl ) aladial Aol Aal dpa ga plas 2929 238 -
O M llgtinal) jrad wlil) 28 1) Gluat (Basket With Carry Forward Prices
el Glaa 8 daadiiaal) Lalic ) 3kl aladial
O a5V (on g1y il g clganall yraad (pul) o0 A 0 Aduadud) s ¥
AUl aall o) o) o) aduail) (uld A Lgaladin
: yukall
1-Box G, E.P & Jenkins, G. M., 1976, "Time series analysis forcasting and
control sanfrancisco Helden-day"".

2-Box, G. E. and Tiaa, 1979, "Distribution of Residual Autocorrelation in
Multiple Autoregressive™, JASA, Vol. (74), pp. (928-934).

3-Hungarian Central Statistical Office ,July 2007, "Seasonal Adjustment
Methods &Practices™.
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Using Time Series Methods To Modify The Seasonal Variations
in the Consumer Price Index

Abstract

As is known that the consumer price index (CPI) is one of the most important price
indices because of its direct effect on the welfare of the individual and his living.

We have been address the problem of Strongly seasonal commodities in
calculating (CPI) and identifying some of the solution.

We have used an actual data for a set of commodities (including strongly
seasonal commodities) to calculate the index price by using (Annual Basket With
Carry Forward Prices method) . Although this method can be successfully used
in the context of seasonal commodities the index does not get rid of the
tremendous season fluctuations .

In order to use (CPI) in measuring the general inflation and monthly or
quarterly comparison ,we must first decompose the seasonal component and
eliminate its effect on the (CPI) series to get a seasonal adjusted series of (CPI) .

Many statistical methods are used to analysis (CPI) series, and one of these
methods is the method of time series that takes into account the seasonal
variations in the study of phenomena.
test to Ljung-Box We have used Box-Jenkens method in models building and
then test the modesl ,also we have found the seasonal adjusted series by using
time series method



