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ABSTRACT: So far, little has been said regarding the accuracy of forecasting given by the Ministry of Agriculture
and Water (MAW), Saudi Arabia. Measures of accuracy are quite useful in comparing several methods of sampling
or analysis. A comparison of forecasts with actual data gives us a measure of accuracy. In fact, a current evaluation
of the accuracy of crop forecasts appears useful since government agencies, agribusiness firms, and farmers make
decisions involving millions of riyals annually on the basis of the forecast, and deficiencies in the forecasts may cause
undesirable effects on plans and resource allocation. The present research examines the accuracy of 255 MAW crop
area and production forecasts for wheat, barley, tomato, watermelons, palm dates, grapes, chicken, sheep, and camel
for the period 1400-1416 H (i.e. 1979-1995G). The study tested the difference between actual and forecast estimates.
The results of this study provide useful information about decision making in crop (animal) forecasting procedures to

meet users requirements.
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he need for forecasting comes from the presence of

uncertain phenomena or lack of knowledge of what
is going to happen in the future. It is clear that if
information in the future is adequate and certain, there
would be no need for forecasting. When information is
imperfect, forecasting should be done where the future
may be represented by certain events that happened in
the past.

Both agricultural data malfunction and non-
authentication are important agricultural sector
problems. No doubt, if the statistical data is insufficient
or imperfect, agricultural plans, goals and ambitions,
will be elusive, and the forecasts will be far from
reality. Hence, economic goals and results will not be
met. Then we can say that lack of accuracy of primary
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and secondary data on which the plans depend will lead
to the total failure of agricultural objectives.
Accordingly, it is clear that the importance of
agricultural data collection on which the remaining
stages of the statistical analysis depend, is crucial.
Results will be of no value unless based on correct and
accurate data. Also, in the absence of reliable data,
the research recommendations will not be accurate.

This paper aims to evaluate the accuracy of
agricultural statistical forecasts of the Ministry of
Agriculture and Water (MAW) in the Kingdom of
Saudi Arabia through testing the significant differences
between the actual data and the forecast data for area,
production of basic crops, and the number of animals
in the Kingdom.
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Methodology

The data used was taken from the Ministry of
Agriculture and Water, Statistical Indicator and
Agricultural Statistical Yearbook, published by
Economic and Statistical Studies Department covering
the period 1400-1416 H (i.e. 1979-1995G). The
simple linear regression equation was used:

A, =F

it-1 + eil

where: A.

it?

year t; F, ,,the primary statistics carried by the Ministry

the actual crop statistics or the animal in the

of Agriculture and Water in the year t forecasts to the
year data to the crop or animal i; €,,estimation errors; a
and B, the estimated function parameters.

Tomek and Robinson (1981) said that the results of
the previous estimated equation would be R*=1,
a=0, B=1. Forecast errors can be measured by
estimating variances from zero, p from one, and R?
from 1 (Tomek and Robinson, 1981).

The following research assumption were tested:

Ho:a_—'o
Hy:a#0
Ho.p=1
H:B=#1

By using (t- test) as follows:

a-0
t. =
,[var(a)
B-1
t, =

In order to test the results by using another procedure,
the following research assumptions were also tested:

Ho =F. 1= A,
Ha= Fi-1# At

The value of t. is determined by:

F,; - At

1/var(F t-1)

If t.> t,,, we reject the null hypothesis Hy,, which
says, there is no difference between the value of F, of
the dependent variable and the actual value A, to that
variable within certain limited period of time.

t. =

Accordingly, we can say that the forecasting model is
weak.

If t.< t,,, we accept the null hypothesis, which
says that there is no variance between the expected
value and the dependent variable in the same period of
time. Hence, we can say that the forecasting capability
for the model is good and can be recommended (Awad,
1998).

This paper used the following models to estimate
the relation between the primary data F,, and the actual
data (A)

Fiig =a+BA; +ej. The first model.
[Fy; —Aj]=Dj =a+BTime+e;.  Thesecondmodel.
E; =0a+PBA; +cTime+e;, . The third model.
Fi g =a+BA;  +ey. The fourth model.

it-1

where: D, is the difference between the primary

forecasts F, and the actual data A, which was

found in the year t; Time denotes the year of the
study; A, , is the actual data in the year t_,.

The first model indicates the primary forecasts
function estimate F;, valuated by actual data A;. This
model is the same as that of Tomek and Robinson (1981),
but the dependent variable is now F;., and the independent
variable is A, which is vice versa to what was mentioned
by Tomek and Robinson. In the authors’opinion, this is
due to the dependence of the agricultural data forecasters
on previous actual data.

The second model is an equation giving a general
trend about forecasting errors (D;) and its relation with
time. In this model, we test if a=0, =0 to know
whether the forecasting errors are correlated with the time
or not.

In the third model we incorporate the variables of
both the first and the second model together because the
author presumes that forecasting errors will be lessened
with the passage of time because of user experience.
Accordingly, we have to add the time variable to the first
model to measure its effect. It should be mentioned here
that the ministry forecasts are based on the general trend
equation and the total production accountancy by
multiplication of the average production by total area.

The fourth model is similar to the first model, except
that the actual data is lagged behind by one year. This is
because forecastors may depend on their estimates
concerning the actual data based on the last two years and
not only on the last year.

Review of Literature

In 1972, Gunnelson published a paper on analysis
of forecast accuracy at USDA for barley, sorghum,
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oats, potatoes, soya beans and wheat in the period
1929-1970. This paper indicated the development of
accuracy of agricultural forecasts for USDA with the
passage of time. It also showed the lack of bias or
systematic errors.

Another study by Gorham (1978), about
government and private agriculture data sources,
indicated that government sources have great effect
upon agricultural markets compared with private
sources. The study also showed that development of
government agricultural data accuracy with time was
comparable with private data. This may be true for two
reasons. The first is that government sources deal with
no profit in their transactions.  Therefore, they
develop their personal career for data collection and
forecasting, and they increase the sample size. The
second reason is that the private sector is confined to a
more limited budget. The results of this paper indicate
that the forecasts of USDA are getting better compared
to the private sector outspread forecasts.

A study carried out by Crowder (1972) pointed to
the importance of modernization of used forecasts in the
presence of new data. He also indicated that forecast
accuracy depends on commodity importance, and on the
nature and importance of decisions taken about forecast
results.

Paulino (1980) in his study compared FAO and
USDA outspread data for production, area and foreign
trade for important crops in different areas of the
world. He found that there are some differences in the
outspread data. This study recommends that the FAO
and USDA should work as a group to lessen the
variances in the outspread data. The study also
recommends that more attention should be drawn
towards developing country’ s agricultural data, which
creates a major share of the differences in the
outspread data.

Smith (1992), studied forecast bias and accuracy
for eight models used in estimation of population
forecasts. He used population data for some states in
USA in different time series data. He concluded that
there is no evidence that the complicated mathematical
models are more accurate than the simpler ones.

Wilkie and Pollock (1996), studied the quality
judgement upon the accuracy of exchange rate forecasts
where they used models which depend on time series
for exchange rate. In their study, forecast errors were
calculated and used for judgement of forecast quality.

Madura et al. (1998) evaluated bias and accuracy
in three models for exchange rate forecasts. They
employed 12 exchange rates. The study showed that
every model indicates a bias in forecast and differs
from the other model.
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Results

Comparing the results of the estimated four models'
for both area and production of crops, it is clear that
the third model is the best (Tables 1-8).

This model estimates the forecasts closer to accuracy
than the other models. But we must indicate that the
third model will be illusive in the case of wheat and
barley area estimation, and wheat, barley, dates and
grapes production (Table 9).

The results of null hypothesis test, indicates (o =0,
B = 1) our acceptance of this hypothesis at the level of 5%
for the first, the third and the fourth models, except the
following:

In the fourth model for area and for production of
watermelon, dates area (Tables 1,3,4,5,7,8),
forecasts of data are not accurate (not ideal
forecasts), where the estimated and actual data for the
previous period are not identical. This occurs in the first
model for the production of barley, tomato and
watermelon, in third model for the area of wheat and
barley, for production of wheat, barley, dates, and
grapes.

The results of test hypothesis for the second model
indicate (c.=0, B=0) that there is no relation between
the forecast errors (forecast variance from the actual)
and the time, except for the production of wheat and
barley forecasts (Table 6). We should note that the test
of hypothesis for the second model will be set according
to the search for the relationship between the forecast

TABLE 1

Regression analysis results and the test of hypothesis for
the first model for the area of important agricultural crops
in the Kingdom.

Test of
Area a B R? Hypo[hesi
s Results

Wheat 78.17 0.99 0.98 x =0
(202.26) (0.03) B =1

Barley 260.99 0.93 0.25 oa =0
(499.27) (0.59) g =1

Tomato 406.19 -0.75 0.03 x =0
(363.92) (1.51) B =1

Watermelon 36.49 0.79 0.55 ax =0
(49.81) (0.24) B =1

Dates -0.71 0.99 0.94 o =0
(57.05) (0.07) B =1

Grapes 1.99 0.97 0.83 o« =0
(10.52) (0.15 B =1

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

IComparison was done according to the Coefficient of Determination R? .
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TABLE 2

Regression analysis results and the test of hypothesis for
the second model for the area of important agricultural
crops in the Kingdom.

TABLE 4

Regression analysis results and the test of hypothesis for
the fourth model for the area of important agricultural
crops in the Kingdom.

Test of Test of

Area a B R? Hypothesis Area a B R? Hypothesis
Results Results
Wheat -323.2 22.95 0.09 o =0 Wheat -120.44 0.98 0.80 o« =0
(25844.1) (18.35) B =0 (775.30) (0.13) B =1
Barley -172261 122.32 0.18 o =0 Barley 447.96 0.35 0.06 x =0
(124273.34) (88.14) B =0 (477.51) (0.49) B =1
Tomato -10042 7.12 0.14 o =0 Tomato 435.93 -0.89 0.05 o =0
(9570.84) (6.79) B =0 (400.65) (1.68) B =1
Watermelon 1210.00 -0.86 0.02 ox =0 Watermelon 115.98 0.38 0.15 oa =0
(2658.78) (1.89) B =0 (68.70) (0.32) B =1
Dates -1385.9 0.98 0.01 o =0 Dates 71.93 0.85 0.95 o =0
(3815.89) (2.70) B =0 (51.47) (0.06) B =1
Grapes -341.50 0.24 0.01 ox =0 Grapes 17.56 0.68 0.55 x =0
(1024.59) (0.73) B =0 (16.11) (0.23) B: =il

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

errors and the time (=0, B=0) where the test of
hypothesis for the rest of models should be done to
know whether the forecast is ideal or not (=0,
B=1).

The estimation (not calculation) of the actual data
from the general trend equation and an estimation of
forecasts will lead to a symmetry between the actual
and the forecasted data. This gives an impression
that the data estimate was accurate, and this is what
was obtained in this study. In general, the actual data

TABLE 3
Regression analysis results and the test of hypothesis

for the third model for the area of important agricultural
crops in the Kingdom.

Test of
Area a B (& R?  Hypothesis
Results

Wheat -53526 3821 095 0.98 o =0
(30093.66) (21.45) (0.09) B =1

Barley  -441612 314.07 -0.39 0.62 o =0
(159143.83)  (113.12) (0.63) B =1

Tomato  -12979 959 -128 030 o =0
(8865.76) (6.35) (1.49) B =1

Water- -3253.53 237 052 057 o =0
melon (5394.28) (3.89) (0.51) B =1
Dates -20866 149 061 0% o =0
(12224.29) 8.7) (0.29) B =1

Grapes -2950.04 211 057 08 o =0
(2404.81) (1.72)  (0.36) B =1

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

should be calculated from the real figures every year.
If this is costly, then it should be done according to
short periods. The forecasts of the coming years can

TABLE 5

Regression analysis results and the test of hypothesis for
the first model for the production of important agricultural
crops and number of animals in the Kingdom.

Test of
Production a B R? Hypothesis
Results
Wheat 124.68 0.98 0.94 x =0
(171.30) (0.07) B =1
Barley -36.62 1.50 0.64 x =0
(255.85) (0.04) B =1
Tomato -84.75 1.20 0.39 o =0
(202.75) (0.05) B =1
Watermelon -570.03 -0.41 0.05 o« =0
(241.09) B =1
Dates 36.88 093 0.86 o =0
(67.50)  (0.13) B =1
Grapes -1.34 1.03 0.83 x =0
(16.29) (0.16) B =1
Sheeps 455.91 092 0.87 o« =0
(726.20) (0.11) B =1
Camel 188.22 0.52 0.08 o =0
(232.36) (0.58) g =1
Poultry -6137.97 092 0.77 o =0
(28644.51) 0.17) B =1

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.
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TABLE 6

Regression analysis results and the test of hypothesis for
the second model for the production of important agricultural
crops and number of animals in the Kingdom.

TABLE 8

Regression analysis results and the test of hypothesis for the
Sfourth model for the production of important agricultural
crops and number of animals in the Kingdom.

Test of Test of
Production a B R? Hypothesis Production a B R?  Hypothesis
Results Results
Wheat -49666 35.36 0.27 o =0 Wheat -303.39 1.03 0.96 o =0
(22929.05) (16.29) B =0 (260.66) (0.09) B=1
Barley -162166 115.112 0.55 x =0 Barley 135.76 0.79 0.24 x =0
(52006.43) (36.87) B =0 (316.92) (0.49) B=1
Tomato -11091 7.86 0.16 o =0 Tomato -81.68 1.19 0.40 x =0
(8569.77) (6.08) B =0 (206.13) 0.52) B =1
Watermelon 1041.53 0.73 0.0019 x =0 Watermelon 697.45 -0.72 0.13 o =0
(8267.77) (5.87) B =0 (289.08) 0.72) (0.6) B =1
Dates -965.39 0.68 0.02 x =0 Dates 30.14 0.92 0.74 o=
(2511.95) (1.78) B =0 (108.00) 0.21) Bi=
Grapes -820.58 0.58 0.06 x =0 Grapes 8.2 0.88 0.79 x =0
(1042.50) (0.74) Bi= (16.76) (0.16) B =1
Sheeps 32918 -23.37 0.06 o = Sheeps 1267.01 0.77 0.66 o« =0
(41318.96) (29.29) B =0 (1196.55) (0.18) B =1
Camel 1396.64 0.9 0.01 o= Camel 71.56 0.79 0.11 ox =0
(3633.43) (2.58) B = (296.81) (0.73) B =1
Poultry 240062 -181.54 0.0001 x =0 Poultry -10663 0.70 0.56 o« =0
(9086282.70)  (6798.76) Bi=1 (39784.21) 0.22) B =1

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

TABLE 7

Regression analysis results and the test of hypothesis for
the third model for the production of important agricultural
crops and number of animals in the Kingdom .

Test of
Production a B (& R?  Hypothesis
Results

Wheat -116766 83.40 0.76 0.98 o =0

(22418.47) (15.99) B =1

Barley -215343 152.97 0.60 0.83 o =0

(79275.19) (56.32) (0.45) B =1

Tomato 21214 15.25 028 0.53 x =0
(13765.41) (9.93) (0.76) B =1

Watermelon -6602.14 5.18 0.73 0.18 o =0
(7037.53) (5.08) (0.068) B =1

Dates -16632 12.13 0.09 0.97 o =0
(3413.82) (2.48) (0.18) B =1

Grapes -8132.24 5.85 0.13 091 o =0
(2851.77) (2.05) (0.43) B =1

Sheeps 39506 -28.13 1.02 08 o=0
(107105.86) (77.15) (0.30) B =1

Camel -9489.28 731 -1.04  0.18 x =0
(9192.58) (6.94) (1.60) B =1

Poultry -21004341 14920 058 08 o =0
(21565614.26) (15322.81) (0.38) B =1

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

Source: Regression results executed by the author.
Figures between the brackets denote the standard error.
At level of significance = 5%.

TABLE 9

Comparison of test of hypothesis among different models
for crops and animals in study.
First Model Second Model Third Model Fourth Model

Barley Wheat Wheat Wheat  Water-
B=1 o=0 o=0 o=0 melon
B=0 B=1 B=1
Tomato Barley Barley  Barley Dates  Water-
B=1 =0 o=0 o=0 B=1 melon
B=0 B=1 B=1 =0
B=1
Water- Dates
melon o=0
o=0 B=1
B=1
Grapes
o=0
B=1

be estimated according to a mathematical model'
intermediated by parameters not of area and time’, such
as expected atmospherical and environmental factors,
the change in agricultural policies and technical
progress.

(1) Like simulation model.

(2) Ministry of Agriculture and Water used the general trend equation in
most of its estimates, it also uses the area in production estimates.
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Summary and Recommendations

Forecast accuracy measurement is useful for
comparing different ways for sampling and analysis. It
is beneficial in forecast model comparison.

The comparison of forecasts with actual statistics
gives an accurate measure. In the evaluation of
agricultural crop forecasts, accuracy is useful for
governmental corporations and agricultural companies
that make large contracts on an annual basis, in part,
on these forecasts. Therefore, the inefficiency of
forecasts may have undesirable effects in development
and resource allocation.

By comparing the four models, it is clear that the
third model is the best. It is possible to say that, this
model can estimate forecasts very close to accuracy
compared with other models, but we have to say that,
this model can be illusive in the case of estimation of
wheat and barley area, and wheat, barley, dates and
grapes production.

This study recommends the following: (1) the
agricultural data should be modernized and available
and may be outspread at the end of every agricultural
season; (2) there is no need to depend on a fixed and
limited equation (like general trend or link the
production by the area only) for every crop in
estimation of actual data or forecasts; (3) we must
calculate the actual data from real figures after some
limited time (10 years for example); and (4) we must
estimate the forecast for years to come according to a

mathematical model with parameters, not only with
respect to time and area, but also with respect to the
expected environmental and atmospherical factors, the
changes in agricultural policies, and technical
progress.
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