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Abstract

For the importance of the water, researchers studying human
need of the water , researchers interested in studying the human need of
the water using scientific method ,one of these methods is the analysis
of time feries which build predictive model to
Represented the data with minimum errors , and then using these
models in planning and managing the expected uses of the water in our
research we estimate the following models
*ARMAX
*SARIMA
*Harmonic regression analysis

These model were estimated using data represent the product of
water in Baghdad for the internal 2000-2004 from the comparison
between the above model we found. That the Harmonic regression

models is the best one.
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(1) de
asal) jially dulia (2004-2009) < sieall D20y B dlal) slal) Ll ClaS G
2009 2008 2007 2006 2005 2004 B
65139 56733 54199 58218 49735 57280 24
63703 54998 51032 53762 51170 55600 i
65881 61465 57166 60050 50095 58710 )3
66225 62606 62252 59214 62380 59910 O
70698 70871 67435 60767 62665 62368 B
74663 63305 65430 67955 59980 62400 EESS
77570 72555 73457 73028 70405 63665 B
66550 74473 73452 62139 71900 64250 o
73635 72455 66875 69206 67220 61920 Jsu
75600 69645 66479 62551 67935 63450 1
69590 63890 64830 54832 64660 58670 2o
69975 65056 62505 54445 51080 58520 14
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%T1 2535 g igaill 4y peadll) 348l caly Cua (12) Jod> (B gisadd 12 il ciuayg ai 38 ¢
Lguaall F LG4 dad caly dua (ANOVA ) Jsts BA (e g igaill Lgina (3958 3505 20
o Ll Al 5 Alaal) gty gina ) 5 LE) 5 a0l alleall £ JLS3) ¢ b ABLYY 36.44
. T asalll 3o liS

5090 b Ao eVl alad cuadl g qual) ADal dada 5 ) pitia dag b ) sf Al pagal -2
3gay A gill Ay ) B BY Cdly Cua (3) Jgan b LS il cils BBy (S =6) « (L=12)
cily G dgguaal) Fodad (@il ) L) Guldd Julad Jgaa Oy i) gagailly %72
Jsby a1} ) ptiial) A (5 92 pae (puay La 120 < ptiiall 338 35 (e o8 418,25
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DSy Claalia bie e Jaldll ol Cua (4) Jod (2 e mall g (Agalgd) gt b zagad -3
gisall (b ik Gl g gy Badd (L=4) ¢ (L=6) ¢( L=12) 4dlida 5,50 Jsbasg )y
gl Uadl) & (Bl aa Jual) RZ el Bli ) Jalea o (uSadl La g (3dgall
rbas (2) gisally 4jall 30.39 il dus dpguaall FoLEA) dad b plin) 4ala
B Ao adday ziladll odd (e JLIAY) ()9 Zisalll 13A BelS ) ady 1389 zdsall Sasa
_Ju&d‘ G:\}Aﬂ‘ 45&.1 LY &;L.\S\

(2) aﬂJ do '
(L=12) 393 Jshal (mosd Adas ) Jaad) 7 3 gad guailil

Multiple R 0.716740634
R Square 0.513717136
Adjusted R Square 0.49962198
Standard Error 4783.601474
Observations 72

F 36.44636
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(3) P2 Jsx>
(L=6) 5 (L=12) Jshl s b gz ol gilill
Standard Lower
Coefficients Error t Stat P-value Lower 95% Upper 95% 95.0% Upper 95.0%
Intercept 63671.01612 | 567.5385288 | 112.1880064 5.47336E-78 | 62538.20448 64803.82777 | 62538.20448 | 64803.82777
X Variable 1 5337.501262 802.4337708 | -6.651640865 6.33313E-09 -6939.165772 | 3735.836752 6939.165772 -37 35.836752
X Variable 2 4225.515375 | 802.807583 -5.26342235 1.60442E-06 | -5827.926018 | 2623.104733 | 5827.926018 | -2623.104733
X Variable 3 834.5296825 | 802.4893742 | -1.039926146 0.302112499 | -2436.305177 | 767.2458124 | 2436.305177 | 767.2458124
X Variable 4 27.23295917 802.7520922 | 0.033924495 0.973038226 | -1575.066923 | 1629.532841 1575.066923 1629.532841
Multiple R 0.722114875
R Square 0.521449893
Adjusted R Square 0.492879737
Standard Error 4815.721477
Observations 72
F 18.25155938
(4) f2 Jsx>
(L=4) «(L=6) ¢« (L=12) Jhal 68 b 7 3lad il
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 58064.02595 870.5632417 66.69707974 1.39593E-61 56325.3911 59802.6608 56325.3911 59802.6608
X Variable 1 -5337.501262 802.4337708 65535 6.33313E-09 -6939.165772 -3735.836752 -6939.165772 -3735.836752
X Variable 2 152.9618972 20.72704634 7.379821257 1.60442E-06 111.5671272 194.3566672 111.5671272 194.3566672
X Variable 3 -4437.19548 1220.708757 -3.634933766 0.000550239 -6875.11921 -1999.27175 -6875.11921 -1999.27175
X Variable 4 -4976.202164 1233.658339 -4.033695559 0.000146887 -7439.988 -2512.41633 -7439.988 -2512.41633
X Variable 5 -8.706610761 29.36024471 -0.296544216 0.767759992 -67.3430685 49.92984696 -67.3430685 49.92984696
X Variable 6 16.11393893 29.07648796 0.554191378 0.581349617 -41.9558174 74.18369527 -41.9558174 74.18369527
Regression
Statistics
Multiple R 0.858623674
R Square 0.737234614

Adjusted R Square

0.712979348

Standard Error

3622.950937

Observations

72

F

30.3948265

SARIMA dislaal) augall ziseil2 -4
oV oy o Al JSAN Alleag el Audad) dglug (1) ady Jota cliby o slaisYl
Gal J oY) ramgal) (381 SISy ApatieY) o080 A cullaly Lee Audad) A ale slad) 3529 o
(3 ) Jsidly (A Bl ) clabaal (2 ) JSAI "Lay Qb o B dgia ) Adaddad) A 4 ) jaiuy)
AL Al A BlE Y cdlalaa ciludal Bale) g Apuliall (39 Al 38 My g el AN el U
ABaadla g clabaal) 038 aniyg (Ao B3 A Bl ) clalee cilua Bale g Ay ) JAILY) (§8al
3938 (raa daB) g L) COlalaal) 03a gl Eua o L=12) A4S die A B ) clalea 4 gina
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gisalll LAY dapall M & il Adld 4yl sdad e 1y L AW
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cliaiy debaall amgall gigedl alea a5 a3 (MINTAB VER 16) sl aladiulyg
Langal) A jata) claugiall dalray MA(1)=0.829 ( 4uie¥) AS adall clbugial Aaleay
(4.73, 9.66) il Cua b akal) i gaill allaa dygina A T Ll L&) 89 SMA(1)=0,7991
pUaddl Clag e bwgiagy 4buall dadl) Cglu A po LA 4@ A Xy Jg sle
Bugmay il Ciuay By Adlidal cla) ) A Box-Pierce Jwid) a aa MS=14785339
(4) a2, dsaa B Allaa
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(4) ad) Js
SARIMA gigal (ugliag allaal
Type Coef SECoef T P
MA 1 0.8293 0.0859 9.66 0.000
SMA 12 0.7991 0.1691 4.73 0.000
Constant 77.37 37.75 2.05 0.045

Residuals: SS = 827979003 (backforecasts excluded)
MS = 14785339 DF =56

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 12.2 23.8 32.1 54.9
DF 9 21 33 45

P-Value 0.203 0.304 0.512 0.148

488 jal) 9 Lgd 4B 3 gaa aa 3 gaill 40t Al Gilaa & 3 akal) 3 gadll alan o SlaicYly
(4) pd, J8E Al L g Ayl aa Adia) Aloboall 4l )y N BLEYY ((5) ad) e 2

(5) a2y Jox
L@m‘ 43&3%3,\1\3\ Hy\
Forecasts from period 72
95 Percent
Limits
Period Forecast Lower Upper Actual
73 65282.4 57744.3 72820.4
74 63651.7 56004.6 71298.8
75 68090.1 60335.5 75844.7
76 71036.8 63176.2 78897.4
77 75716.3 67751.0 83681.5
78 75069.9 67001.3 83138.4
79 81730.8 73560.3 89901.3
80 79039.2 70767.9 87310.4
81 79249.3 70878.6 87620.0
82 78434.6 69965.6 86903.6
83 73656.8 65090.6 82223.0
84 71809.2 63146.9 80471.6
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=0.799
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S Al Y 0,737 Jamall paail) Jalea PA (e Ay ppedil) 5 g8l caly dua | =12 59
- sl dia e g Aplual) cillad) 3045 il o
La sag ddga pUadl JBly )9S oo ilaiy suysd Aadu gule 4 ) sie ziladl Ju2d (3
(L=4 5L=6 5 L=12) <53 dsh s sh Lelea 7 3 gad 0 gk
Clagan Glua g Aadal) gl Cladad N aiied Y dadea ¥ il sl o Jaad) 5554 (4
» Aalaal) g daill aa Wi a9 (GAM) pladl il 3 gad aladiiaily A 30 Abeadead)
JJI_J.AAS‘ -6
Gl pial) AU A s Jlaa A Al Jadadl) aladiad M (2001) 45 ube T Y [1]
L lai®y) g 8y A7 iy daaly 7 plaa) B o) ) giSa da gl 7
il A el Basmie Aia 3l Judlad) g ilad aladiud " (1986) ABlS M ¢ gomsall  [2]
daady 7 slaay) A pieabe Al 7 " Clasa B Sl dalal) SLEL B Sl L) g Clasay
L LBy g5 oY) AL 7 dagy
Al g ABUY Dlgialy 5l Lda ) Judlaall Jilad ™ (1982) 2and) 4o jlAzé ’ LAY [3]
L ALY 9 5 ) ST s daala ? plaal) A piteabe Alla " ey Al

(211)



2013 /O grei g A 338 — ¢ @D g dwslud) 43l The Journal of Administration & Economics/2uai®y) g 5 31 ddaa

38 daa iy qual " s (uSe gilaly Adukll dga gl (e Alel) Judiadl M Jaild il [4]
#1992 . al e dala (i sall

[5] Bjoern Schelter (2009) , " Multivariate Time Series Analysis in
Neurology " Hamilton Institute , Germany .
[6] Box , G.E.P , and G.M.Jenkins (1976) " Time series analysis ,
Forecasting and control , Holden day, San Francisco " .
[7] Johannes Ledolter (1977) , " The Analysis of Multivariate Time
Series With A View To Applications In Hydrology "
[8] Michael Sampson (2001) , " Time Series Analysis " Loglinear
Publications , Concordia University , Montreal , Quebec , Canada .
[9] N. R. Draper and H. Smith (1980) , " Applied Regression Analysis ",
Second Edition , John Wiley & Sons, Inc, New York , USA .
[10] Ruey S. Tsay (2002) , " Analysis of Financial Time Series " , John
Wiley & Sons, Inc. , New York ,USA .
[11] Sergey K. (2005) , " Modeling Of Multivariate Time Series Using
Hidden Markov Models "  Submitted Partial Satisfaction Of The
Requirements For The Degree Of Doctor Of Philosophy in Information
and Computer Science .
[12] S. Makridakis , S. C. Wheelwright and R. J. Hyndman (1998) , "
Forecasting Methods and Applications " , Third Edition , John Wiley &
Sons, Inc , Publication , New York , USA
[13] Wei , W.W.S. (1990) , " Time Series Analysis Univariate and
Multivariate Methods " , Addison - Wesley Publishing Company, Inc

(212)



