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ECONOMIC FORECASTING TO THE CONSUMPTION OF
PESTICIDE IN THE ARAB REPUBLIC OF EGYPT BY USING
THE ARIMA MODELS.
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0,51253 -0,51253 0,261499 -0,00311724 12
0,512532 -0,512532 0,2615 -0,100901 13
0,313846 -0,313846 0,160128 0,863458 1
0,495352 -0,495352 0,252735 0,774048 2|
0,602831 -0,602831 0,307572 0,704045 3]
0,679009 -0,679009 0,346439 0,602375 4
0,72975 -0,72975 0,372328 0,543032 5
0,768523 -0,768523 0,39211 0,461099 6| 3
0,795306 -0,795306 0,405775 0,418183 7 f
0,816678 -0,816678 0,416679 0,358744 8
0,832055 -0,832055 0,424525 0,270146 9
0,84065 -0,84065 0,42891 0,196146 10
0,845146 -0,845146 0,431204 0,149668 11
0,847752 -0,847752 0,432534 0,104502 12
0,84902 -0,84902 0,433181 0,0751509 13
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Y A AV ) Al Apilan) allaal) @l i 1(£)ad ) Jeta

Estimation Period

L gl clitgl! Addat) clitl! Statistic kel
2191,43 1993,25 RMSE il
1505,42 1131,61 MAE 4, pdal)
20,8887 16,1202 MAPE
97,7085 -97,2374 ME
-6,12989 -1,94837 MPE
1776,23 1461,78 RMSE il

1002,3 893,334 MAE 4 kil
27,9956 25,2408 MAPE
107,732 110,77 ME
-11,3497 -9,43142 MPE
403,172 393,707 RMSE Sy
264,102 256,474 MAE L)
32,6413 31,4653 MAPE
-27,4882 -1,1967E-14 ME
-9,596 -7,5074 MPE

79497,8 87558,3 RMSE
65667,1 72850,7 MAE dald
7,37894 8,20424 MAPE ol
1789,65 -2,68651E-11 ME

-0,606536 -0,583694 MPE

.(Y) ?EJ Jodadl Clily Cre Coar juaall

Al pal) caat e pasiall (Yo 0 ALY Y L) Aol Auiisl) o dadl) S 1(0)ad ), i
P-value t Stnd. Error | Estimate Parameter 5 sl )
0,000000 -10,8744 0,0944076 -1,02662 AR(1) Aggggall il lagal)
0,000000 -7,41475 0,0962113 -0,713383 AR(2) 4 pdal)
0,000025 4,90514 0,0684677 0,335843 MA(1)
0,000000 9,12209 0,0838923 0,765274 MA(2)
0,000000 44,1187 532,198 23479,9 Constant |4 sl bl
0,000000 -19,3403 23,1903 -448,506 Slope
0,043068 -2,10414 0,171531 -0,360926 AR(1) Agggall il
0,051990 2,01611 0,171738 0,346242 AR(2) ‘f"-‘:‘éﬂ-“
0,310603 1,02978 0,0400663 0,0412595 MA(1) 4y hadl)
0,000000 39,0149 0,0285052 1,11213 MA(2)
0,000000 -22,8843 9,74986 -223,119 Mean
-226,395 Constant

Forecast model selected: Random walk A saall bl

Forecast model selected: Random walk Aagdal) i) Gl

Forecast model selected: Random walk FUPRATRERERN] hildal)
0,000000 52,9854 28972,9 1,563514E6 Constant | 4ddall ctlul)
0,000000 -21,9182 1262,48 -27671,3 Slope dalud
0,000000 92,3753 26861,9 2,48138E6 Constant  [& sl byl okl
0,000000 -23,166 1170,49 -27115,7 Slope
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Y ASYAV L) B Al il AGlA g ilaill dilaay) allaal) &l kS 1(1)a) Jota

AlC MPE ME MAPE MAE RMSE | Mode 3
15,4002 | -1,94837 | -97,2374 | 16,1202 | 1131,61 | 1993,25 ()] Aad) bl o
15,4359 | -6,12989 | 97,7085 | 20,8887 | 1505,42 | 2191,43 (C)Mgnall il &isd
14,8312 | -9,43142 | 110,77 | 25,2408 | 893,334 | 1461,78 ({7 R SN Crw—
14,9275 | -11,3497 | 107,732 | 27,9956 | 1002,3 | 1776,23 (A)Dgaall bl Akl
11,876 | -7,5074 |-1,1967E-14| 31,4653 | 256,474 | 393,707 [N S E——
11,876 -9,596 | -27,4882 | 32,6413 | 264,102 | 403,172 (A) Hsaall bl by
22,8114 (-0,583694-2,6865E-11| 8,20424 | 72850,7 | 87558,3 (C)[&asial clibufilal
22,6183 (-0,606536| 1789,65 | 7,37894 | 65667,1 | 79497,8 (C) Hsaall i) o)

() Al Joad) ity e Cusma: jaall

(Yr oA AV L) Al D gaal) g Adal) ciliball il g ilai 1(V)ad, Jota
)

[ gaall clibaalt i aall cliu) ot

Linear trend = 23038.3 + -461.672 t ARIMA(2,2,2) T pha Sl

Random walk IARIMA(2,1,2) with constant A ki il
Random walkRandom walk Ghilda Cilangy

Linear trend = 2.43108E6 + -27302.0 t [Linear trend = 1.53738E6 + -27838.8 t Oadl) clalod

(A) Random walk [

(B) Constant mean 45 i)

(C) Linear trend

(H) Simple exponential smoothing with alpha

(I) Brown's linear exp. smoothing with alpha

(J) Holt's linear exp. smoothing with alpha and beta
(M) ARIMA(p,d,q) with constant

(N) ARIMA(p,d,q) with constant

(O) ARIMA(p,d,q) with constant

(P) ARIMA(p,d,q) with constant

(Q) ARIMA(p,d,q) with constant

L(Y) s daaad) cliby (e Cua: juaal)

S LEAS Uk g dladll 43l 1(A)ad) Jga

VAR MEAN | AUTO | RUNM | RUNS | RMSE Mode sl ol
e OK OK OK OK 1993,25 (M)] A48a) il s
OK OK OK * 2191,43 (C) Mgnad) il &y
e OK OK OK OK 1461,78 (M)] Addal) cllalfcs
* OK OK OK OK | 1776,23 (A)| Tgad) il &
OK OK OK OK OK 393,707 (A)| &ial) clipfela
OK OK OK OK OK 403,172 (A) Mgl cilil| Sl
OK OK OK OK OK 87558,3 (C)| Addal ciliplfeilal
OK OK OK OK OK 79497,8 (C)| Al cliyl] kil
RMSE = Root Mean Squared Error RUNS = Test for excessive runs up and down
RUNM = Test for excessive runs above and below median AUTO = Box-Pierce test

for excessive autocorrelation

MEAN = Test for difference in mean 1st half to 2nd half VAR = Test for difference in
variance 1st half to 2nd half

OK = not significant (p >= 0.05) * = marginally significant (0.01 < p <= 0.05)
** = significant (0.001 < p <= 0.01) *** = highly significant (p <= 0.001)
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ECONOMIC FORECASTING TO THE CONSUMPTION OF
PESTICIDE IN THE ARAB REPUBLIC OF EGYPT BY USING

THE ARIMA MODELS.
Atia, A. A. M. ; M. H. Atwa and Y. M. A.Osman
Agric. Economics Res. Institute- Agric. Res. Center- Giza- Egypt.

ABSTRACT

This study aims to clarify the steps to the use of models ARIMA, regression
models with Autoregressive Integrated Moving Average in economic forecasting. And
the methodology was used (Box-Jenkins, 1976) which is based on the integration of
autoregressive models AR and moving averages MA. The application of time series
for the consumption of pesticides (insect, fungal and herbicide) and the area under
cotton in the Arab Republic of Egypt through From 1970 to 2008 using the statistical
program STATGRAPHICS. Show the results obtained that the best predictive ability of
models with higher accuracy by testing. In the case of pesticides the ARIMA (2,2,2) of
the real data is best model and the general trend model for data transferred, the
model ARIMA (2,1,2) of the real data of fungal and random walk for the data
transferred and random walk model for the real and transferred data in the case of
herbicides. For the amount of pesticides consumed in agriculture combined Egyptian
cotton cultivated areas and model the general trend is an example of prediction and
real data transferred. The predicted values of the series (1970-2008), according to the
best models with high predictability, which was chosen as stated previously, we find
that the predicted values of the real values in 2009 was about 709.3 thousand tons of
pesticides, 202.62 thousand tons of fungal 765.74 tons of herbicides and an area of
482290 acres of cotton, these volumes was followed in the decline in subsequent
years and then vanished. We find some insecticides become 543.55 thousand tons in
2010 and then amounted to 223.07 thousand tons in 2011 and petered out quantities
for years 2012, 2013 and 2014. the case of pesticides as well as fungal faded
predictive values for the years 2010 to 2014, and likewise the area of cotton, we find
the herbicides on the contrary, the predictive value for the year 2009 about 765.95
thousand tons, then began to increase in the quantities forecast in 2010 amounted to
about 783.89 thousand tons, so that they reached in the in 2014 approximately 855.68
thousand tons. and for the cultivated area of cotton in 2009 amounted to about
482290 acres subsequently declining until it reached in 2014 about 289934 acres.
The data are transferred came along and started one of the predictive values of 2009
and these values decreased in all cases except for herbicides. In the case of
pesticides in 2009 amounted to about 1107.93 thousand tons until it reached in 2014
about 397.64 thousand tons, and fungal insecticides in 2009 amounted to 444.93
thousand tons, about even in 2014 reached about 269.74 thousand tons. Similarly,
the acreage and cotton in 2009 amounted to about 482138 acres and was followed on
the decline until it reached in 2014 about 393084 acres. The herbicide was predicted
value in 2009 of about 785,885 tons and has begun to increase in subsequent years
until it reached the in 2014 approximately 998,457 tons. Therefore, preferred to use
the transformation of (Box-Cox, 1964) to reduce the errors and the realistic outcomes
and a higher degree of safety.

Keywords: Time Series; Forecasting;; ARIMA models
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