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Suggested technique of Matched Paired test in fitted (Linear & Non-Linear)
models and measuring their fitness by Auto regression ANOVA in
estimating of the Predication’s accuracy in time series
( with Application)
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Suggested technique of Matched Paired test in
fitted (Linear & Non-Linear) models and
measuring their fitness by Autoregression
ANOVA in estimating of the Predication's

accuracy in time series
(with Application )

Abstract :

The research aimed to estimates
the goodness — of — fit tests for ( Linear &
Non-Linear ) Models in the analysis of
variance for the Autoregression in time series
as an conventional ( studied ) method and
companied the fitness results by the results of
matched paired testing in the related groups
as a suggested method , In addition to that ,
priority of the ordered goodness — of - fit
according to several assuming with application
contents the product quantities of lraqi
cigarettes through the period ( 2000 — 2009 ) in
addition to the data of the time series for the
account of sales of that quantities by supposed
an Autoregression model of order one (i.e. AR
(1)) . The results showed similarity in the
testing goodness — of — fit for all supposed
models and for the two series at the level of
significant ( P < 0.05 ) in a despite of
differences in their priority ordered through
applying the two methods. That indicated
regression or Autoregression ANOVA would
not standup under close scouting for testing
goodness — of — fit method which had been
mentioned by several literatures .
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Model whose equation is Y = b0 + (b1 * t). The series values are modeled as a linear function of time. Linear
Model whose equation is Y = b0 + (b1 * In (t)). Logarithmic
Model whose equation is Y = b0 + (b1 / t). Inverse
Model whose equation is Y = b0 + (b1 * t) + (b2 * t**2). The quadratic model can be used to model a .
- o " : - Quadratic
series which ""takes off'" or a series which dampens.
Model defined by the equation Y = b0 + (b1 * t) + (b2 * t**2) + (b3 * t**3). Cubic
Model whose equation is Y = b0 * (t**b1) or In (Y) = In (b0) + (b1 * In(t)). Compound
Model whose equation is Y = b0 * (b1**t) or In(Y) = In(b0) + (In(bl) * t). Power
Model whose equation is Y = e**(b0 + (b1/t)) or In(Y) = b0 + (b1/t). S
Model whose equationis Y =1/ (1/u + (b0 * (b1**t))) or In(1/y-1/u)= In (b0) + (In(b1)*t) where u is the
upper boundary value. After selecting Logistic, specify the upper boundary value to use in the Growth
regression equation. The value must be a positive number, greater than the largest dependent variable
value.
Model whose equation is Y = e**(b0 + (b1 * t)) or In(Y) = b0 + (b1 * t). Exponential
Model whose equation is Y = b0 * (e**(b1 * t)) or In(Y) = In(b0) + (b1 * t). Logistic
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Model Summary and Parameter Estimates

Dependent Variable: Sales Quantities

Parameter Estimates )
Sig. df2 | dfl F Summary Equation
b3 b2 bl Constant R Square
-72980.4 582,426.1 0.006 8 1 13.32 0.625 Linear
-312984.5 653,778.4 0.004 8 1 16.51 0.674 Logarithmic
719820.2 29,799.3- 0.020 8 1 8.32 0.510 Inverse
12976.9 -215726.3 867,917.9 0.008 7 2 10.57 0.751 Quadratic
2062.1 -21047.2 -58802.9 690,992.4 0.024 6 3 6.69 0.770 Cubic
0.4 2,038,544.1 0.000 8 1 115.48 0.935 Compound
-3.3 2,886,036.6 0.000 8 1 41.61 0.839 Power
7.3 7.7 0.012 8 1 10.60 0.570 S
-0.9 145 0.000 8 1 115.48 0.935 Growth
-0.9 2,038,544.1 0.000 8 1 115.48 0.935 Exponential
2.3 0.0 0.000 8 1 115.48 0.935 Logistic
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Model Summary and Parameter Estimates
Dependent Variable: Account ( per thousand )
Parameter Estimates . Model Summar .
b3 b2 bl Constant Sig. | df2 | dfl F R Square s Equation
-4592566.8 37,540,875.0 | 0.002 | 8 1 20.95 0.724 Linear
-18790203.9 | 40,663,256.8 | 0.002 | 8 1 19.59 0.710 Logarithmic
41163227.4 225,179.0 0.025 8 1 7.61 0.488 Inverse
564818.5 | -10805570.6 | 49,966,882.6 | 0.004 | 7 2 13.46 0.794 Quadratic
229322.1 | -3218995 | 6645838.2 30,291,049.8 | 0.006 | 6 3 12.41 0.861 Cubic
04 220,982,911.7 | 0.000 | 8 1 | 10551 0.930 Cubic
-3.7 275,209,117.6 | 0.001 | 8 1 28.93 0.783 Compound
7.7 11.7 0.024 8 1 7.79 0.493 Power
-1.0 19.2 0.000 8 1 105.51 0.930 S-curve
-1.0 220,982,911.7 | 0.000 8 1 105.51 0.930 Growth
2.6 0.0 0.000 | 8 1 | 10551 0.930 Exponential
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Quantities - Fit

Sig. Correlation N Quantities from
curve model

0.006 0.79 10 LINEAR
0.004 0.821 10 LOGARITHMIC
0.02 0.714 10 INVERSE
0.001 0.867 10 QUADRATIC
0.001 0.877 10 CUBIC
0.001 0.877 10 COMPOUND
0.024 0.701 10 POWER
0.187 0.455 10 S-CURVE
0.254 0.398 10 GROWTH
0.024 0.701 10 EXPONENTIAL
0.024 0.701 10 LGSTIC

. Std. s Paif;ed Observedd— Al G b gt Japd) LYY eMlalaa : ((6) Jgaad)
19. t Error . Diff.'s Expecte . . s . . e e .. .
(2-tailed) Mean | Deviation - ij aﬁzlgzs) dayd Al dgasall dpdaly ) gz dlalll 4y a8i) ai819 AdadLal)
1000 | 0000 | 5415246 | 1712451 0.000 Linear ALiaiall Aazl) Aludod) Dy ( Ligia ) i) adlis Aide
1.000 0.000 | 50509.4 | 159724.8 0.000 Logarithmic
1.000 0.000 | 61899.41 | 195743.1 0.000 Inverse Ao lial) daddl) ey
1.000 0.000 | 44096.97 | 139446.9 0.000 Quadratic _
1.000 0.000 | 42410.02 | 134112.3 0.000 Cubic Account - Fit
1.000 0.000 | 42410.02 | 1341123 0.000 Compound Sig. Correlation N Account from curve
0.677 0.431 | 68201.69 | 215672.7 29404 Power model
0575 | -0581 | 257437.3 | 814088.2 | -149626 S-Curve 0.002 0.851 10 LINEAR
0.612 -0.526 293851.7 929240.8 -154567 Growth 0.002 0.843 10 LOGARITHMIC
0.677 0.431 | 6820169 | 215672.7 29404 Exponential 0025 0.698 10 INVERSE
0.677 0.431 | 68201.69 | 215672.7 29404 Logistic 0.001 0.891 10 QUADRATIC
Gl (38a% ¢ LAY by Y Layy gy Gua 0.000 0.928 10 CUBIC
L 0.052 0.629 10 COMPOUND
¢ ougSaall ¢ aripleolll ¢ adl) ) zilad¥) ca La alal) 0.246 0.405 10 POWER
N . . . . 0.301 0.364 10 S- CURVE
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Paired Observed —
. Std. Differences Expected
(2-?;%@) t Error De\?it:{ion Account
Mean Mean (per
thousand )
1.000 0.000 2717413 8593215 0.000 Linear
1.000 0.000 2783338 8801689 0.000 Logarithmic
1.000 0.000 3700330 | 11701471 0.000 Inverse
1.000 0.000 2347925 7424790 0.000 Quadratic
1.000 0.000 1925593 6089261 0.000 Cubic
0.847 -0.199 6579104 20804955 1,310,127- Compound
0.494 -0.712 25615246 | 81002519 18,246,819- Power
0.575 -0.581 23456397 | 74175639 13,635,724- S-Curve
0.847 -0.199 6579104 | 20804955 1,310,127- Growth
0.847 -0.199 6579104 20804955 1,310,127- Exponential
0.847 -0.199 6579104 | 20804955 1,310,127- Logistic
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