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Abstract

Education is the instrument of social change and the scientific attitude plays an important role in any
educational system. The present study tries to investigate the level of scientific attitude among the
undergraduate students. The main objective of the study is to assess the level of scientific attitude of
undergraduate students comparing on the basis of gender, location, stream and caste categories. In this
study total of 200 undergraduate students were selected from Tihu college of Nalbari district in Assam
as a sample through a simple random sampling method. The data was collected through an adapted
version of the Scientific Attitude Scale (SAS) developed by Shailaja Bhagwat in 2004. The results were
statistically analysed using Mean Standard Deviation and ‘t-test. The findings of the study reveal that
there is a significant difference among undergraduate students with regard to gender and stream of
study. Male undergraduate students were found to be a higher level of scientific attitude than female
undergraduate students and similarly arts stream undergraduate students were found to be a higher level
of scientific attitude than the science stream undergraduate students. No significant difference is
observed in the level of scientific attitude of undergraduate students in respect of Location and Caste
categories. From this study, it is also found that the level of the scientific attitude of undergraduate
students is average.
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INTRODUCTION

The food demand is at the forefront issues of
global concern, it continuously increases
because of many factors related to the food
production and the demand on it. The
environmental change and the security crisis are
considered as the most important factors which
increase the risk of food Insecurity (Justino,
2009).

Syria is a developing country and its national
demand on food is increasing permanently.
Therefore, it always suffers from a lack of
meeting its citizens' nutritional needs, especially
with its growing population, estimated at about
254% (Central Bureau of statistics,2014). UN
reports confirmed that Syria is one of the
countries the most exposed to the food security
risks because of the conflict that has begun since

2011. Two years after the beginning of the
Syrian Crisis, Syria declined seven places, of the
Global food Security Index, to rank 79/107. In
the case of sub-indicators, it declined further and
got the place 75/107 of the cost affordability
Index, 96/107 of food availability index, 73/107
of food quality and safety index (Economic
Information Unit,2013).

Food security crisis in addition to the climate
change effects have lately created an increase in
the food shortage. The Syrian food production
has decreased dramatically, and it has
transformed from an exporting to an importing
country especially in terms of some agricultural
products like the staple crops. This contributed
to deepen the food gap, increasing the inability
of local production in for covering the required
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consumption and as a result this led to a huge
increase of malnutrition effects (FAO & WFP,
2015).

International reports have indicated that the most
important negative effects of the Syrian crisis are
the deprivation of people from Food Security.
The defect of Syrian food Security's components
has been reflected as an increase in families’
numbers exposed to Food Insecurity, where part
of them have entered the circle of extreme
poverty. The Food Security Survey Data, in
2015, indicates that nearly the third of Syrian
population are food insecure. And a little more
than half of them (51,6%) are at risk of food
insecurity. This means only 15,6 % of the Syrian
population have food security (International
Agency for food Policy Research,2012).

The development of the Syrian food gap takes an
unstable and fluctuating trend, which leads to the
difficulty of forming mathematical models.
Thus, alternative models that can isolate the
abnormal changes and consider the correlations
between years, as, to predict the food gap's value
in Syria, are required. To the best of the authors
knowledge, ARIMA model has never been used
to predict food gap in Syria. Thus, this research
adopted ARIMA model which consider more
accurate results than traditional models
especially that the future prediction of the gap's
path and direction will enable us to realize the
volume of nutritional imports to meet the need of
total demand. In this sense, the main goals are to:
1-Calculating the components of the food gap in
Syria.

2-Estimating the effect of the Syrian Crisis on
the food Gap.

3-Formulating a model of the food gap |,
appreciating its features and predicting its future
path.

4-Prediction  effectiveness by comparing
between regression method and ARIMA.

RESEARCH METHODOLOGY

The research depended on time data of
production ( Agricultural Statistical Groups
2004 , 2018) to calculate the index of the

self sufficiency ratio. This index is often used to
indicate how capable the state is to meet the

consumption's needs of its local production, with
reducing the dependence on importing. When
the local production incapacitates of covering
this consumption, importing or aids are resorted
to , where a gap in self-sufficiency occurs,
which is called the food Gap.. The self-
sufficiency ratio of a commodity is calculated by
dividing the total of its local production by its
available total and multiplying the result by 100
( ALRAWI , 2003),and thus, the food gaps
expresses a reduction of self-sufficiency ratio
which is estimated by less than 100.

For the gap value , it was calculated through the
difference between the value of food imports and
exports during a specific period , and its data was
obtained through the database of the
International Food and Agricultural
Organization ( FAO) during 1986-2019.

This research is based on using the standard
Prediction models, called Box-Jenkins , and
applied by George Box and Gwilyn Jenkins on
time series (1970) , and these models are based
on extracting the expected changes of the
observed data, basing on the fragmentation of the
time series into several components which are ™
Stationary Component" , " Autoregressive
Component” and " Moving Average
Component". These components process the
time series to obtain, ultimately, data that cannot
be processed and contain only random changes "
Random Noise".

Food gap and value:

The research depend on time data of production
( Agricultural Statistical Groups 2004 , 2018) to
calculate the index of the self-sufficiency ratio.
This index is often used to indicate how capable
the state is to meet the consumption’s needs of its
local production, with reducing the dependence
on importing. When the local production
incapacitates of covering this consumption,
importing or aid are resorted to, thus a gap in
self-sufficiency occurs, which is called the food
Gap.

The self-sufficiency ratio of a commodity is
calculated through dividing the total of its local
production by its available total and multiplying
the result by 100 ( ALRAWI , 2003),and thus,
the food gaps expresses a reduction of self-
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sufficiency ratio which is estimated by less than
100.

For the gap value, it was calculated through the
difference between the value of food imports and
exports during a specific period , and its data was
obtained through the database of the
International Food and Agricultural
Organization ( FAO) during 1986-2019.

Modeling approach:

This research is based on using the standard
Prediction models, called Box-Jenkins , applied
by George Box and Gwilyn Jenkins on time
series (1970) , and these models are based on
extracting the expected changes of the observed
data, basing on the fragmentation of the time
series into several components which are
Stationary Component" , " Autoregressive
Component® and " Moving Average
Component". These components process the
time series to obtain, ultimately, data that cannot
be processed and contain only random changes "
Random Noise".

RESULTS AND DISCUSSION

Classification of crops and agricultural
food products in Syria:

Plant agricultural production is divided into
groups of crops, vegetables, and fruit trees.
These products are grown as winter and summer
crops in irrigated and rainfed lands, while the
animal production is mainly based on poultry
production for meat and eggs, on raising cows,
sheep and goats for milk and dairy products, in
addition to meat production.

Since 1990s, and until the beginning of the
Syrian crisis, the Syrian Agricultural Production
has known a remarkable and continuous
development, because of increasing the
cultivated areas, especially the irrigated ones,
and providing the production requirements. And
this was accompanied with agricultural politics
which encourage the production according to
general directions of the state, and these led to
achieve faster steps towards developing the
reality of the agricultural production and
improving the farmers' lifestyle. However, the

performance of the agricultural sector has been
negatively affected by the crisis which has begun
since 2011, as the most important challenges,
that faced the plant production sector during the
crisis, were the production regression and the
exit of extensive areas from agricultural land
production cycle .Also, the sharp rise in
production costs, and the damages to farms,
poultry farms and the infrastructure, as a result
of burning and vandalism, which led to increase
the costs of transporting and marketing the
product between governorates , simultaneously
with drought conditions and the instability of
weather factors in general (World Bank , 2017).
The total value of damages and losses, in the
agricultural sector during 2011-2016, is
estimated at about 16 billion dollars, at least.
This means the third of the Syrian Local
Production in 2016. AlHasakah, Al-Raqqga,
Rural Damascus , Deir Ezzor, Daraa and ldlib
were damaged the most , where the value of
damages and losses in each one reached more
than billion dollars (FAO, 2017).

To determine the effect of the Syrian crisis on the
Food Crops Production, the major agricultural
food crops in Syria were classified into eight
main groups, as shown in table 1.

Table 1 : The classification of Agricultural food

crops according to the main nutritional
composition standard.

Group Composition

Grains Wheat

Legumes Lentils,  chickpeas,
green peas, kidney
beans, kidney beans

Vegetables Beans, kidney beans,
green peas, cabbage
and cauliflower, garlic
and dry onions, green
beans, cucumber,
pumpkin,  zucchini,
red watermelon,
yellow  watermelon,
potatoes,  tomatoes,
eggplant.

Oil/olives Crops of sesame,
sunflower, soybean,
oilseed rape and
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cottonseed  oil, in
addition to olive oil.

Fruits Fresh grapes and figs, Table 2 : The development of the local
apricots, apples, pears production of agricultural food products in
and quince, peach and Syria by comparing between the two study
ginkgo, pomegranate, periods.
cherry, peach, Unit: 1000 tons for all crops and products except
pistachio, citruses. eggs (million eggs)

Eggs Table eggs from Ye|W|P [Veg |Oil [ F |[M|E |M
poultry and birds of all ar |he |ul |eta |/oli |ru|il |gg|e
kinds at |se |bles (ve [its|k |[s |at

Meat Meat of bovine, sheep, S
goat, poultry and fish 20 | 45|21 (317 |10 |17 |21 |40

Milk Cow, goat and sheep 04 |37 (2 |7 54 | 51|29 |02
milk 9

It is important to say that Syria imports all its
needs of rice, and two thirds of its need of sugar,
and this is what was considered to calculate the
Food Gap using the monetary value scale.

The development of agricultural food
products in Syria during the crisis
compared to the previous period:

Food self-sufficiency is one of the most
important  determinants of food security,
especially in conditions of political and
economic pressures of some developing
countries. The more a country can achieve self-
sufficiency of basic food commodities, the less it
becomes dependent on the economy of other
countries. Since the 1980s , Syria has followed a
national policy based on the achievement of self-
sufficiency of most agricultural crops, and for
this it employed all the material and technical
capabilities, and was significantly able to
improve the agricultural products, so it
transformed from wheat importer to its exporter,
and this applies to many other food commaodities
which have achieved high levels of production,
but the impact of Syrian Crisis and the
destruction of the agricultural infrastructure led
to a significant decline of production despite of
all the previous efforts and this is shown in table
2.

20 |46 |26 | 306 |64 |17 |23 |31
05691 |3 2 59 | 58 | 04
1

20 |49 | 27301 |12 |20 |25 |37
06 |32 |5 |7 40 |80 |35 |81
6

20 |40 119|329 |54 |19 |26 | 34
07 |41 (0. |1 5 95|80 |28
9

20 |21 |10|305 |88 |13 |24 |30
08 395 |3 1 24 | 25 | 28
8

20 |37 |20 | 341 |92 | 22|24 |32
09 |02 |5 |4 1 80 | 09 | 49
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20 |30 |16 (319 |99 |21|22 |32
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A |38]20|317 |89 |19 23|34
vg |72 12 |2 6 10 | 97 | 08
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20 |20 | 13199 |41 |20 |23 |22
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20 |17 |17 | 216 |69 |22 (19|21 |3
16 |26 | 4. |9 4 49 189 |38 |2
9 0
20 |18 |21 (250 |87 | 21|18 |20 |3
17 |51 |6. |5 1 12 |74 |77 | 2
2 2
20 |12 19| 251 |87 | 2219|213
18 |23 3. |8 6 57 |67 |76 |7
4 6
20 |30 (211|252 |89 |22|19|23 |3
19 |85 (7. |8 5 381711899
5 1
20 |28 |18 (217 |76 |20 |18 |21 |3
20 |48 |7. |5 9 91 (83|69 |2
5 |4 8
A | 2619|235 (85 |21|21 |24 |3
vg |26 | 7. |65 |13 |72|34|11|5
9 |1 2 1.7 1.8 109
9
To |- |- |- - 131- 1291
tal |32 2 |257 |5 7 1101 .2 |8.
A |24 % |[% %|9 |%|4
vg | % | % % %
ch
an
ge
%
A |- |- |- - 1 |- |- |-
nn|2 |0 (22 |18 |% |0. |3. |1
ua |7 |7 |[% | % 7 |5 |2
| % | % % | % | %
gr
0
wt
h
ra
te
du
ri
ng
(2
00
4-
20

20

Source: Annual Agricultural Statistical Data (
2004-2018).

Through the table , on average, there is a
decrease of production for all food crops, during
the crisis , especially for wheat production which
decreased from about 3.9 million tons , as an
average for the previous period , to only 2.7
million tons as an average for the crisis period ,
registering a negative annual growth rate during
the total period(2004-2017). Also , the vegetable
production declined significantly by -26.4 %
compared to pre-crisis period , while the
production of fruit trees increased during this
period by 252 million tons, that means an
increase of 13 % compared to pre-crisis period.
While for animal products, they mostly declined
during the two study periods, especially with egg
production which declined by -27% as a result of
the destruction of a large part of poultry farms,
especially in the countryside of Damascus,
which ranked the first place of the number of
poultry farms in Syria, in general.

The development of the available food
products for consumption in Syria, during the
crisis, compared to the previous period:

The availability for consumption expresses
better the food state in a region, measures
generally the food availability; and the total food
availability/consumption was calculated
according to the following relationship:

"Total availability = local production +
imports — exports — non-food uses -+ change
in inventory".

In view of the absence of accurate information
about loss, waste and change in inventory, and
the absence of an accurate balance about the
commodity and its uses, the total availability of
food commodities will include the quantities
prepared for food consumption and the quantities
prepared for other consumptions such as feed,
seeds, loss, waste, and industrial uses. The
commodity balance data, issued by the Ministry
of Agriculture and Agricultural Statistics, is the
only official source for calculating the available
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food index in Syria (National Center for 20 |45 |21 |121 |89 [18|23|23 |3
Agricultural Policy ,2010). 13 |74 |16 |3 1 67 |64 |25 |7
Like production, the guantities of crops, which 1
are available for consumption in Syria, had 20 |29 |21 | 143 |44 [18|23 |22 |3
undergone remarkable changes during the Syrian 14 |01 |0 |3 8 19 (11|08 |6
Crisis, as shown in table 3. 2
Table 3: The development of the agricultural 20 |34 |17 147 |9 [19|19 |20 |3
food crops in Syria , which are available for 15 |76 |1 |2 6 78 |78 139 |1
consumption , by comparing between the two 9
study periods. 20 |26 | 15| 131 |72 201921 |3
Unit: 1000 tons for all crops and products except 16 102 |5 |8 5 6589|322
eggs (million eggs). 2
Ye |W P |Veg |Oil [ F |M|E M 20 |20 |19 (133 |89 [19 |18 |20 |3
ar |he {ul |eta |/oli|ru|il |gg|e 17 17216 |8 9 95| 74178 | 2
at |se |bles |ve |its| k |s |at 6
S 20 |25 |17 | 122 |81 (19|18 |21 |3
20 {39 (12129 |11 |16 (21|39 |3 1819717. 10 6 84129116 |2
04 (80 |7 |2 04 |81]29|54 |8 716 8
0 20 13520141 |8 [19|18 |20 |3
20 |41 116|279 |69 |16 23|30 |3 19 |16 |1. |7 5 7517418213
05 (046 |3 7 08 |58 | 84 | 8 8 7
4 20 |32 11182 |76 (20|18 |21 |3
20 |49 |18 | 276 |12 |17 |28 |37 |4 2017918, |7 9 18 |14 |58 | 1
06 [95|0 |3 89 |86|29|51|6 518 9
6 A 33|18 |156 [86 |19 21|23 |3
20 {30 |- |266 |60 |17 26|34 |4 vg |52 ]9. |87 |93 26|04 |54 |5
07 |84 (370 8 59180129 |9 6 |3 6 131].3 1|4
2 9
20 |22 |68 251 |91 |11 24|20 |3 To!|- [55]- - 18112126 |1
08 |83 4 8 00 (25|54 8 tal [16 % |40 |87 |.2 |.2 |.4|8.
7 A |2 % % |%|% |% |6
20 |53 121|253 |99 |17 (24|28 |4 vg | % %
09 |62 |1 |6 5 66 |09 | 65 |9 ch
8 an
20 |41 |14 1206 |10 (17 (22|32 |4 ge
10 |93 |0 |1 56 |05 |42 |67 |4 %
5 A |- - - 1. 0- |- |-
A |40 |12 261 |95 |16 |23 |32 |4 nn |1 |0. |28 |21 |1 |0. (3 |1
vg |00 |2 |27 [24|27|96|00]3 ua |l |4 |[% | % 9 |5 |%
A1 |14 3 3 6 |6 I % | % % | %
20 |43 122|245 |11 (17 (25|34 |4 gr
11 {43 |1 |8 84 |70 |58 |57 |4 0
3 wt
20 |41 122199 |11 (17 (24|29 |4 h
12 |65|6 |1 30 [95(52 |48 |2 ra
2 te
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Source: Annual Agricultural Statistical Data
(2004-2018).
As shown in the table, some products have
achieved a positive development during the
Syrian Crisis, while other products have
declined. In general , the cereals are the crops
that achieved the most positive growth , as its
availability increased on average by 60,6% , and
this due to that a huge part of these crops ,
especially lentils , chickpeas and beans, was
exported before the crisis, while their exports
have extremely declined during the crisis until
they were almost not-existent , which led to
transforming the quantities dedicated for export
in favor of the local consumption in the internal
market. This also applies to fruit trees, whose
average availability increased during the crisis
by 17.6% compared to the previous period. The
most important crops or products, which
declined in  quantities dedicating for
consumption, were vegetables, as their available
guantities in the internal market decreased by -
43,3 %, this is mainly due to the decrease in their
production, as mentioned previously. The same
thing for eggs, whose availability decreased by -
27,8 % on average, and the meat's availability
decrease, on average, by -18,5 %. We observe
also the decrease of wheat's availability as a
result of the Syrian Crisis, as its quantities
decreased from 4,3 million tons , as an average
of pre-crisis period , to 3,4 million tons as an
average of the crisis period , that means a decline
of -17% on average , and this will be reflected ,
in turn, on the decline of per capita share of this
crop, as well.
Despite of the decrease of available milk by -9,5
% on average, during the Syrian Crisis, it
achieved a positive development during

(2004,2017), with an average growth rate of -0,3
% a year , this also applies to fruit trees.

Measuring the food gap using the self-
sufficiency criteria:
Self-sufficiency of commodities expresses the
percentage of the local production which can
cover the local consumption, and when this
production can't cover the consumption, imports
or aids are resorted to, as a self-sufficiency gap
occurs, expressed as " The Food Gap". The
development of this gap, for the main food crops,
has been studied by comparing between the
crisis period and pre-crisis period according to
self-sufficiency measure, as shown in the
following table 4.
Table 4: The development of self-sufficiency
rates (SSR) of Agricultural Food Products in
Syria , comparing between(2004-2010) and
(2011-2017).
Ye | W |P |Vege |Oil |[F | M

M

ar | he |ul |table | /oli | ru | il e
at | se |s ve |its |k at
S
20 |11 | 16 95. |10 |1
04 (4 |8 |107. |5 4. 10

20 |11 | 15| 109. | 92. |10 |1
05 3. |7 |7 1 9.

o
OO R OOOR NOORNREOR®aaa@mMm
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20 (98 [15]109. |96 |11 |1
6|72 |2 2 |6 |0
5 |o0.
2
20 |13 |- |123. |89 [11]1 9
07 |1 |52|7 7 |3 |0 5.
1. 4 10 8
6
20 (93 (15| 148. (93 |10|1 |1 |1
08 |7 |5 |6 6 |7.10 |0 |1
4 1|0 |3 |6
4 |4
20 (69 |97 |134. |92 |12[1 |1 |9
09 416 6 |9. |0 |1 |2
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20 |73 |11 |154. |93. 12|11 |1 |9 9 1 (2 |L
100 |5 | 6. |8 8 |7.10 |0 |7 707 |7
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vg |.1 | .6 |8 4 |5 0|0 |0 A |8 |4 % | % |1 (4
3 |0 |2 |2 vg | % | % % | %
8 |1 ch
20 |88 94 |136. |94 (12|11 |1 |1 an
11|18 |2 |4 2 |6.]0 |0 |0 ge
5 (0 (0 |0 %
5 A |- |- |06 [03]0 |0.]0 |-
20 |86 |10 |126. |94. |11 |1 |1 |9 nn |1 |0 |% % 2 0.
12 |.7 |0. |8 7 |6.]0 |0 |5 ua |6 (4 % 2
4 4 |0 (0|1 | % | % %
7 gr
20 {69 |10 (138. |97. 1111 |1 |9 0
1316 (2 |8 4 19.]10 |0 |7 wt
3 6 |0 |6.[2 h
1 ra
20 |69 |66 |138. [93. |11 |1 |1 |9 te
14 |8 .39 4 |3 0|0 |5 du
0|1 |6 ri
20 |82 |10 |144. |9%. [10|1 |9 |9 ng
15 .3 |8 |1 9 |9 /09 |6 (2
5 11019 |9 00
20 |66 |11 |164. |95 (10|11 |1 |9 4-
16 (3 ]2 |6 7 |8 100 |9 20
5 9 |0 0. |3 20
3 )
20 |89 11 |187. [96. [10[1 [1 |9 %o
17 1310 |2 9 |5 |0 l0 |8 Data (2004-2018). Source: Annual Agricultural
5 9 o |0 |7 Statistical
20 147 101206, |10 1111 |1 |1 Based on previous the table, it is possible to
1811 |8 |4 7413 10 lo |1 calculate the value of the food gap(100-
9 8 | 7. |2 |a. available for consumption) whose value, of some
518 |6 agricultural food products, raised during the
20 1871101178 |10 |11 11 |1 |1 Syrian crisis , especially the wheat crop by 21%
191717 |4 3513 10 |1 |1 , then oil crops by 4,4 % and meat by 2,4 %.
8 3 |5 |4 |6 In general, the most important impact of the
2 |7 Syrian crisis was on the wheat crop, as the self-
20 1861151119 110 1011 11 |1 sufficiency ratio for this crop decreased from
2019 |7 0 310 lo |o 99,1 %, on average, during the first period, to
7 6 13 10 |2 79% on average, during the second period. In
8 |5 |8 addition, the self-sufficiency of meat knew a

significant decrease, from 102,1 % during the
first period to 97,6 % during the second one.
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While the self-sufficiency of fruit trees and eggs
recorded a slight decrease between the two
periods, by only 1% for each of these two crops,
respectively.

The self-sufficiency, of pulses and vegetables,
increase remarkably during the Syrian crisis,
comparing to the first period. This is an
important and unexpected result, unless we take
into account that the self-sufficiency factor
doesn't show the individual's adequacy of
necessary food energy , as we notice that the rise
of self-sufficiency percentage of eggs , milk and
meat was accompanied with a decrease of the
production and the availability of each one , this
means also a lower per capita share , and this
applies generally to the rest of the crops that
didn't know any important increase of
production except fruit trees which achieved an
increase of production with relatively slight
decrease of exporting.

Thus, in general, it can be said that the rise or the
stability of self-sufficiency ratios, of many food
commodities, despite the Syrian crisis, doesn't
necessarily mean an improvement of food
security indicators because the stability may
sometimes be accompanied with a decrease of

production. The failure of covering this decrease
is by import, which makes the availability equal
to the production, and that makes the self-
sufficiency ratio in this case misleading and
doesn't reflect the individual's adequacy of these
commodities.

Calculating the food gap value and its
development in Syria during (1994-2018):
Official Data, about Syria's total imports of food,
is considered insufficient to calculate the food
deficit's value, it lacks classification and
organization, and difficult to be obtained,
especially 1990s' data. Therefore, the data of the
International Trade Center (ITC) and the
International Food and Agricultural
Organization" (FAO), is used. The availability of
this data was limited to the period between
(1986-2019). It includes information about the
quantity of each commodity Syria imported and
the value of this deal by "dollars™: As the
difference between the value of imports and
exports , was calculated ; which expresses the
food gap's value , as shown in table 5.

Table 5: the evolution of the food gap (DDF) , in Syria , during (2001-2019).
Unit: 1 million dollars $.

Import | Export | Gap Import | Export | Gap
Year value value value Year value value value
1986 2710 411.5 2298 2003 14 8.1 6
1987 3064 19.4 3044 2004 250 446.0 -196
1988 462 441 418 2005 77 34.2 43
1989 332 205.5 126 2006 1082 4820.8 -3738
1990 8 0.0 8 2007 705 1253.9 -549
1991 1 0.0 1 2008 778 602.0 176
1992 1411 363.9 1047 2009 1350 1334.2 15
1993 111 0.0 111 2010 1357 555.3 801
1994 143 0.0 143 2011 25 0.6 24
1995 633 0.0 633 2012 26 1.2 25
1996 7 0.0 7 2013 4 0.0 4
1997 4 0.1 4 2014 1874 312.3 1562
1998 298 20.5 278 2015 2836 505.3 2331
1999 369 557.5 -189 2016 2240 3686.1 -1446
2000 20 0.2 20 2017 3248 932.4 2316
2001 203 826.0 -623 2018 1959 1425.9 533
2002 686 281.8 404 2019 3203 799.4 2404
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Source: Database of (FAO) , (International Trade Center "ITC").

The table's data indicates that the Syrian food
Gap ranged between -3738 million dollars in
2006, and 3044 million dollars in 1987, with an
average of 354 million dollars, and a standard
deviation of about 1219,1 million $, and the
coefficient of variation of this gap reached about
344,2 5during the studied period, which
indicates a very large fluctuation of the food
gap's values in Syria. It's clear that the food gap's
value was positive (Food Deficit) during most
years of the studied period, except six years,
during them the value of exports exceeded the
import's ones, achieving a trade balance surplus.
And it's important to indicate that the decrease of
food gap's value , during some years of the
Syrian crisis, doesn't generally reflect an
improvement of food security's measure
because this decline is mainly due to the decrease
of importing because of economic sanctions , in
addition to the decline of local production in the
same time (as mentioned earlier), this leads to a
decrease in available food and thus a decrease in
food consumption at the individual level , which
leads to negative effects on food security
indicators, in general.

The general direction of the time series of the
food gap:

"Ordinary Least Square” method was used to
estimate the general direction of the studied time
series, as the results of the analysis showed that
there is no general, statistically clear direction to
express the development of the food gap during
the studied period, and this directly indicates the
extent of random effects of this series.

Checking the stability of time series
""Stationary Test" of the Food Gap:

The time series may be unstable in variation, and
in the average as well, as the "unstable variation"
problem arises because of the association
between the random term (Uj) and the
explanatory variable (X;), and this problem leads
to make the model parameters less efficient, and
thus, the predictions are less reliable.

While "instable average" problem arises from
the existence of self-association (Pirece, 1971).
In decline models, this "self- association"
problem indicates to the existence of a
correlation between the successive values of the
random bound, and for time series, the self-
association indicates to the correlation between
the successive values of the random bound
across successive periods (Nuno,1996).
Accordingly, the time series stability will be
examined using the "Sequence Plot" or "scatter
Curve", this means the graph of actual data of the
phenomenon studied over the time. This is useful
to identify the characteristics of the time series in
terms of the presence or the absence of a
"Trend", the instability of variation, missing or
irregular values "Outliers” within the series, or
other practical problems. This means that the
series graph leads to discover the causes of
instability. Generally, if this series wanted to be
stable, this curve must be concentrated on a
constant average (Dicky &Fuller 1979).

The sample's historical data, from 1986 to 2019,
were represented as shown in figure 1, as the
horizontal axis represents the specific year,
while the vertical axis represents the number
associated to the food gap (million dollars).
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Figure 1 : Traceability Curve of the original data of the Syrian food Gap during (1961-2018).

It is evident from the graph that this time series
is not static in contrast, as it is characterized by
the presence of an unstable random trend,
especially during the periods (2005-2007) and
(2014-2019), where the first period witnessed an
economic openness that was reflected in positive
changes at the level of foreign trade. Especially
with the European Union, in parallel with the
increase in the productivity of the agricultural
sector, which led to a decrease in the size of the
food gap during this period. As for the second

period, it is the period extending during the
Syrian crisis, which negatively affected the
productivity of agriculture and led to disruption
of agricultural production and its subjection to
random and irregular fluctuations more than in
previous years. Accordingly, this chain is not
apparently static, which required a single
difference (d = 1) in order to get rid of the
unstable random changes in it, to get a new, more
stable series, as in Figure (2).
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Figure 2): Sequence plot using the first-order difference determinant of the food gap in Syria during
the period (1986-2019).

It is clear from the figure that the time series has
become more stable after the first difference, and
here it should be noted that it is not possible to
use logarithmic transformation or square roots
due to the presence of negative values during
some years of this series.

Determine the rank of the model: ARIMA
(p,d,q)

The stage of defining the random context
generating the time series is one of the critical

stages, as we search in the ARIMA family of
models for the appropriate model for our time
series. It was proposed (Box & Jenkins, 1976) to
determine the appropriate model rank based on
the shape of the modified chain autocorrelation
function (ACF) curve, and the shape of the
partial self-correlation function (PACF), as
shown in Figure (3).
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Figure (3): Self-correlation and partial autocorrelation curves for the time series of the food gap in

It is obser