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Abstract
The optimal combined prediction model of monthly quantity of foreign currency sold by central bank of
Iraq based on exponential smoothing models is proposed. It bases minimal residual square sum .the
weights of combined model are calculated by linear programming. The combined model has a good
predication precision.Keywords: Optimal Combined, RMSE, linear programming
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CBIl SALES OF FOREIGN CURRENCY (MILLON USD) THROUGE DAILY AUCTION (2014-2015)
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Time Sequence Plot for Col_1
Simple exponential smoothing with alpha = 0.722
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Time Sequence Plot for Col__ 1
Brovwn’'s linear exp. smoothing with alpha = O0.2003
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Time Sequence Plot for Col_1
Holt's linear exp. smoothing with alpha = 0.7674 and beta = 0.0832
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Time Sequence Plot for Col_ 1

Browvwn's quadratic exp. smoothing with alpha = 0.01.32
6500 T T T T ™

o ] = actual

o —_— ] — forecast
5500 |- a -1 — 95.0%206 limi

F nﬂ as -

L a a a 4
4500 e —
—, E . - ]
s - =

a
3500F . = - = a .
a
a

2500 |- = —
1500 = ) 3

o 10 20 30 40

Al ) pgail) zd gad (0) JLi)

RMSE
898.521

sl
1006.76
962.274 Ofialaal) (g5 Sl ga

949.72 e
820.9349 z

C Bl 73 galll g day ) 7 3laill 3o lESl) (ubida (V) i

o & e &
4%;(*52\‘).\44” %g}@ Y %;‘gww\u@m@ ’
* &




A

asdly=ll

N @, @A

@...Ma&.@ a0 (535 b0 Lol Cilacd Adadnlf dove o plbdaiiaals 50l

Linear and Inte:

ubtt =[O x|
Minimize : Theta o

Varisble > [ ALPHA | Gama | U1 [ w2 T ws [ w4 | uws [ us u7 ug ug uig ut1 u12 uis. | uie |
Minimize of [0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
c1 392383 3840.22 1 0 0 0 0 0 0 0

[ 397305 3851.31 0 1 0 [] 0 0 0 0

c3 3575.91 383953 0 0 1 [} 0 0 0 0

c4 439689 3879.09 ] 0 0 1 ] ] 0 0

5 427784 389852 1 ] 0 0

6 426929 3918.74 1 0 0 0

t7 459542 3956.38 1 []

[ 392005  3950.97 1 []

g 14810.95 4004.8 1

10 489763 4048.32 1

o 435279 4059.43 1

tiz 451178 4087.21 1

i3 403452 4088.32 1

c14 7R 40461 1
cis 2037.05  3956.21

Ci6 242978 390755

17 2897.8  3879.81

cig 3235.84 386415

€19 44778 391183

c20 485411 3959.91

c21 529445  4025.09

t22 411149 4016.9

c23 379273 4009.42

c24 444273 404259

c25 1 1

LowerBound 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UpperBound 1] M M M 1] 1] M M M 1] [} (] [} ] ] [}
VariableType| Conti Conti Conti Conti Conti Contir Conti Conti Conti Conti Contir Conti Conti Conti Conti Contir C
4 5

S s L R S s |
345 8 - silal) g galll Ao lua Jiay (T) Jo>

Linear and Integer

1 Finsl Simplex Tablezu _|o| x|
Autificial_C13 [ Artificial_C14|Artificial C15| Artificil C16 |Autificial_C17 |Antficial_C18 | Artificial_C19] Artificial_C20 | Antificial_C21 | Atificial C22 | Artiicial_C23|Adificial_C24 | Anificial_C25] [
0 | [ | 0 I [ 0 | 0 | 0 | [ [ | [ | 0 | o | o R_H.S_|Ratio
0 ] 0 0.0566 0 0 [ 0 0 0 0 0 40613040 10484
0 ] 0 04324 [ [ ] 0 [ [ 0 0 55461430 6551067
] ] 0 01788 0 ] ] [] [ [ ] 0 31424600 1.021.4540
] [] 0 05747 [] [] ] [} [} ) [] 0 62940830  382.0823
0 ] 0 0.2567 [ [ ] 0 [ [ 0 0 43015250  154.5478
] ] 0 02372 [ [ ] [ [ [ 0 0 4856720 6054778
] ] 0 0.2708 0 ] ] [] [} [ ] 10000 51006480 8522097
0 ] 0 0.0209 [ [ ] 0 [ [ 0 0 -3863.2110 1.220.3870
] ] 0 05455 0 ] ] [] [ [ 0 0 61364650 4736600
] [] 0 0.2673 [ [ ] 0 [ [ [ 0 52098660 133
[ 0 01385 [ 0 ] [ [ o 0 0 48351330 8316
] 0 0.0640 [ [ ] [} 0 1.0000 [ 0 A267.0180  399.9994
0 ] 0 0.0007 0 ] ] [] [} [ ] [] 15482
] ] 0 0.0007 0 ] ] [] [ [ ] ] 26442
1.0000 [] 0 0.0026 [] [] ] [} [} ) [] 0 40782720 1.258.1870
0 ] 0 0.3504 [ [ ] 0 [ [ 0 0 -5.245.2680
] ] 0 06645 1.0000 [ ] [ [ [ 0 0 12831530
] ] 0 0.4252 [ 1.0000 ] 0 [ [ [ 0 22027600 1
0 ] 0 0.3830 0 ] 1.0000 [] [} [ ] 0 54083790 7694514
] ] 0 06051 0 ] ] 1.0000 [ [ 0 0 63243720 10021290
] -1.0000 0 0.5673 0 ] ] [] [} [ ] U 1.748.8280 1.360.4030
] ] 0 0.0824 0 ] ] [] [} [ ] 0 41732170 4966491
] ] 0 0.1466 0 ] ] [] [ [ 1.0000 0 34354440  B052195
0 ] 0 -0.8590 [ [ ] 0 -1.0000 [ 0 0 7.381.5580
] ] -1.0000 1.2087 0 ] ] [] [ [ ] 0 L1842 i
1.0000 1.0000 1.0000 05159 -1.0000 1.0000 -1.0000 -1.0000 1.0000 1.0000 1.0000 1.0000 12.914.0000 15.840.0200
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0
»
|
i —

S Jall Jgaa [4] s

[ORCLS

& - s
© (Y ) sdal %@@ 1o @%@ kB | el Jhloxse

fusy



: f JC'I ~
| ’@;...M\y@!ﬂug}sﬁ!mmww‘Mﬂ‘r‘m‘é%ﬁ-“ :@

arLdlynll

6000
5000
obs
4000
simple
Brownlinear 3000
Holtlinear
brownQuad 2000
—LP
1000
I T T T T T T T T T T T T T T T T T T T T T T T 0
23 21 19 17 15 13 11 9 7 5 3 1

Tl aaad Auilgdl) dall (1) Jedd
JJLAAAM
[1] Lai, K., Yu, L., Wang, S. and Huang, W., 2006. Hybridizing exponential smoothing and neural network
for financial time series predication. Computational Science—ICCS 2006, pp.493-500.
[2] Tweedie, S.W., Rowland, J.R., Walsh, S.J., Rhoten, R.P. and Hagle, P.l., 1986. A methodology for
estimating emergency evacuation times. The Social Science Journal, 23(2), pp.189-204.
[3] Onder, E. and Kuzu, S., 2014. Forecasting air traffic volumes using smoothing techniques.
[4] Gupta, S. and Kumar, N., Modelling and Forecasting Packaged Food Product Sales Using
Mathematical Programming.
[5] Li, X., 2013, January. Comparison and analysis between holt exponential smoothing and brown
exponential smoothing used for freight turnover forecasts. In Intelligent System Design and Engineering
Applications (ISDEA), 2013 Third International Conference on (pp. 453-456). IEEE.
[6] http://iragieconomists.net/ar/2015/07/16/ Jiull-ca yan jrusn Ssiall-puallae -5ff
[7] Derald E., 1995, A Linear program to Compare Multiple Gross Credit Loss Forcecasts, Wesley college.
[8] zhangy. and shi x., 2005, Optimal Combination Prediction of Industry Structure Base on GM(1,1) and
ARMA(p,q) Model, school of economics and management, Lanchous University, China.
[9] Lai, K., Yu, L., Wang, S. and Huang, W., 2006. Hybridizing exponential smoothing and neural network
for financial time series predication. Computational Science—ICCS 2006, pp.493-500.
[10] https://www.cbi.ig/documents/Annual_2015.pdf last update in march 2017
[11] Balogun, O.S., Jolayemi, E.T., Akingbade, T.J. and Muazu, H.G., 2012. Use Of Linear Programming
For Optimal Production In A Production Line In Coca—Cola Bottling Company, llorin. International
Journal of Engineering Research and Applications (IJERA) ISSN, pp.2248-9622.
[12] Hira, D.S., 1991. Problems in Operation Research (Principles & Solution): Principles and Solutions.
S. Chand Publishing.

®

> - s %
%(vczv);m' ;@@ £11 @;o\.ﬁuw\u@.@ :
&

®



https://www.cbi.iq/documents/Annual_2015.pdf

