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Abstract: This study aims to determine the relationship between the size of the agricultural land planted between 2016 and 2020 and
its average yield in Afsin, Andirin, Dulkadiroglu, Ekinézii, Elbistan, Goksun, Nurhak, Onikisubat, Pazarcik, Tiirkoglu and Caglayancerit
districts of Kahramanmaras province. For this, according to the data obtained from TUIK, 5 products selected in grain, which are
thought to be produced more widely in the region, are respectively; Wheat, corn, barley, chickpea and sugar beet, while the others are
probably 5 products selected in fruit, respectively; Apple, cherries, strawberries, mulberries and walnuts and the other 5 selected
vegetables, which are thought to be produced more than others, are respectively; pepper, cucumber, acrid, tomato and garlic.
According to the estimation results obtained in the research, it has been determined that there is a harmony relationship between the
size of agricultural land and the amount of yield in selected crops in Kahramanmaras districts between 2016 and 2020, and as a result

of the vector autoregressive model (VAR) analysis, the most appropriate delay size is the 10th delay.
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1. Introduction

Soil, which is one of the sine qua non of life like air and
water, is a natural entity that cannot be reproduced,
produced and has definite lines. The soil, forests and
pastures are the growing area, an important nutrient
store in plants, as well as the main material of certain
industries and an area for residential and industrial
settlements. For this reason, soil is an indispensable
production element for agricultural sectors, as well as an
equally important element in non-agricultural areas
(Topgu, 2012).

Land is known in legal language as a part of the earth
whose boundaries are determined by legal and geometric
methods; it cannot be destroyed, transferred, and cannot
be reduced or reproduced. It is a source of wealth due to
the raw materials and ores it contains, as the
establishments determine the places of establishment,
obtain economic values and create the main space of
human living spaces and activities (Yomralioglu and Cete,
2005; Tanrivermis, 2016). Agricultural lands, on the
other hand, are known as the most effective economic
resource in rural areas as crop and animal production is
carried out on them, and land capital is among the most
important elements of farm capital, which is seen as the
basic element of income (Bayramoglu, 2014). For people

residing in rural areas, agricultural lands can be seen as
collateral value, social reputation and security in
extraordinary situations (Awasti, 2014).The structure of
the land, the amount of soil fertility, the climatic
conditions of the region and the frequency of natural
disasters such as erosion and flooding can have an
impact on income and yield (Karakayaci, 2005).
Agricultural lands; Various studies have been conducted
on its size, yield, and average productivity per 1 hectare
area (Zeren et al, 1995; Akina et al,, 1997; Ozden et al.,
2005; Yilmaz et al.,, 2006; Keles, 2015; Ozkan et al., 2019).
According to these studies, the aim of this study is to
determine the relationship between the size of the
agricultural land planted between 2016 and 2020 and its
average yields in Afsin, Andirin, Dulkadiroglu, Ekinézi,
Elbistan, Goksun, Nurhak, Onikisubat, Pazarcik, Tiirkoglu
and Caglayancerit districts of Kahramanmaras province
and the specified years.

The aim of this study is to determine the two most
cultivated areas in cereals, fruits and vegetables, which
are thought to have more cultivation areas than the
others in the districts, respectively.

BS] Agri / Ismail GOK and Mustafa SAHIN

This work is licensed under Creative Commons Attribution 4.0 International License



Black Sea Journal of Agriculture

2. Materials and Methods

2.1. Materials

The data of this research are based on the databases of
the agricultural land size and average yields planted
between 2016 and 2020 in the Afsin, Andirin,
Dulkadiroglu, Ekinézii, Elbistan, Goksun, Nurhak,
Onikisubat, Pazarcik, Tirkoglu and Caglayancerit
districts of Kahramanmaras province) was obtained
from. According to the data obtained, 5 products selected
in grain, which are thought to be produced more widely
in the region, are respectively; Wheat, corn, barley,
chickpea and sugar beet, while the others are probably 5
products selected in fruit, respectively; Apple, cherries,
strawberries, mulberries and walnuts and the other 5
selected vegetables, which are thought to be produced
more than others, are respectively; pepper, cucumber,
tomato and garlic, and the econometric program was
used to determine the relationship between the size of
the cultivated land and the amount of yield in the
districts by years.

2.2. Methods

2.2.1. Vector autoregressive model (VAR)

Tested values must be stationary series so that the
relationships between values can be of good quality. For
this, the stationarity test of the values can be determined
with Dickey Fuller (DF) analysis (Tar1, 2012). The Dickey
Fuller (DF) test is given in the following Equation 1:

Ay =p+ Be +8yi-1 + & (1)

Here Ay, time series tested for stationarity x4 and S, the
coefficients determining t and ¢ t in testing a structural
trend in the analyzed time series represents the random
error term. With the Dickey Fuller (DF) test Hy: § =0
(there is a unit root) hypothesis is analyzed, H, If the
hypothesis is not accepted, it means that there is no unit
root in the test of stationarity in the series and that the
series is stationary. The most important detail in the
Dickey Fuller (DF) analysis phase is to determine the
number of delays suitable for the series. Akaike
information criterion (AIC) or Schwarz information
criterion (SIC) can be used to determine the appropriate
number of delays. The model that gives the smallest AIC
or SIC value can be determined as the most appropriate
model (Fuller, 1996).

In econometric studies, it is inevitable to use the
simultaneous equation system in case the links between
the link sizes are multilateral and complex. One of the
methods developed as a solution method of simultaneous
equations is Vector Autoregressive Models (VAR). Vector
autoregressive model (VAR) (Equation 2):

Ye=A1Ye 1+ FApyr-1+ By, t & (2)

is shown as (Johansen, 1995).

Vector autoregressive models (VAR) are used for time
series as they do not impede the systematic model and do
not need to distinguish between extrinsic and intrinsic
values. In addition, vector autoregressive models (VAR)

models have lagged values of dependent values, making
it possible to make better and stronger predictions for
the future. Since the coefficients calculated with the
vector autoregressive models (VAR) model are quite
complex and difficult to interpret,
decomposition and impulse-response analysis methods
are mostly used (Gacener, 2005). While variance
decomposition tries to explain how many % of the
change in the variance of each of the analyzed values has
its own delay and what percentage of the other values
are excluded, impulse-response analysis tries to explain
what happens when the other value or values cause a
one-unit effect on any of the values. Tries to explain how
much he is affected (Tari, 2012).

In this study, it was determined that the 10th lag length
was the most appropriate in the analysis applied in the
vector autoregressive model (VAR) to the data that
became stationary after taking the first differences.

variance

3. Results and Discussion

According to the results of the research, it has been
determined that there is a 0.99 correlation between the
size of agricultural land and the amount of yield in
selected crops in Kahramanmaras districts between 2016
and 2020, and as a result of the vector autoregressive
model (VAR) analysis, the most appropriate delay size is
the 10th delay. In addition, according to the data
obtained, the 5 products selected in the cereals that are
thought to be produced more widely in the region are
respectively; Wheat, corn, barley, chickpea and sugar
beet, while the others are probably 5 products selected in
fruit, respectively; Apple, cherries, strawberries,
mulberries and walnuts and the other 5 selected
vegetables, which are thought to be produced more than
others, are respectively; pepper, cucumber, acrid, tomato
and garlic. 61.50% wheat and 21.94% barley in fruit;
50.47% walnut and 45.23% apple and vegetable; It was
determined that 51.39% tomatoes and 34.86% garlic.
The first two crops planted in Andirin, respectively, by
years: in grain; 80.56% wheat and 13.56% corn in fruit;
50.3% cherry and 46.09% walnut, also in vegetables; it
was determined that 44% tomato and 35.89% cucumber.
The first two crops planted in Dulkadiroglu, respectively,
are: in grain; 68.01% wheat and 22.01% corn, in fruit;
61.34% walnut and 22.24% cherry, also in vegetables; it
was determined that 35.17% tomato and 24.07%
cucumber. The first two crops planted in Ekindzi,
respectively, by years: in grain; 54.69% wheat and
38.52% barley in fruit; 64.86% apple and 29.59% walnut,
also in vegetables; it was determined that 74.06%
tomatoes and 13.88% peppers. The two most planted
crops in Elbistan, respectively, by year: in grain; 57.93%
wheat and 20.90% barley in fruit; 76.54% apple and 18%
walnut, also in vegetables; 38.40% pepper and 26.34%
tomato were determined. The two most planted crops in
Goksun by year, respectively: in grain; 71.90% wheat and
19.39% barley in fruit; 87.81% apple and 6.76% walnut,
also in vegetables; it was determined that 72.05% tomato
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and 11.29% garlic. The two most planted crops in
Nurhak, respectively, by year: in grain; 77.95% wheat
and 16.48% barley in fruit; 51.51% apple and 43.15%
walnut, also in vegetables; It was determined that there
were 34.01% tomato and 30.07% pepper. The first two
crops planted the most in order by year in February, are
in grain; 76.33% wheat and 12.55% corn in fruit; 69.06%
walnut and 20.01% apple, also in vegetables; 49.05%
tomato and 20.37% cucumber were determined. The two
most planted crops in Pazarcik, respectively, by year: in
grain; 56% wheat and 22.27% corn in fruit; 67.84%
walnut and 20.63% apple, also in vegetables; It is stated
that there are 34.10% garlic and 32.06% pepper. The
first two crops planted in Tiirkoglu, respectively, by
years: in grain; 63.66% wheat and 31.84% corn in fruit;
58.38% walnut and 16.89%
vegetables; it was determined that 43.94% cucumber and
28.56% tomato. The first two crops planted the most in
Caglayancerit, respectively, by year: in grain; 56.34%
wheat and 30.42% barley in fruit; 76.52% walnut and
20.68% apple, also in vegetables; Average productivity of
69.05% tomatoes and 22.08% peppers on a total
cultivated land of 1 decare for selected years is 0.6909 in
Afsin, 0.4397 in Andirin, 0.6732 in Dulkadiroglu, 0.4057
in Ekinozii, 0.6371 in Elbistan, 0.5208 in Goéksun, and
Nurhak. It was determined that it was 0.3068 tons in
Tiurkiye, 0.5542 tons in Onikisubat, 0.5891 tons in
Pazarcik, 0.6827 tons in Tiirkoglu and 0.6046 tons in
Caglayancerit.

As a result of the data obtained from the Turkish
Statistical Institute (TUIK), keeping the time interval
determined to obtain better results and choosing the
products that are thought to have more cultivation areas
in the region, compared to the products that are likely to

strawberry, also in

have cultivation areas everywhere in the country,
especially in grain. More local products should be
preferred and more diversified. In order to avoid these
and similar disruptions in future articles or thesis
research, the specified period should be kept wider and
regions or regions dealing with agriculture should be
preferred. In order to apply the vector autoregressive
model (VAR) method in this research, firstly, the series
were tested for stationarity. Table 1 and Table 2 showed
the stationarity result after taking the first difference of
the series. Since the probability value in Table 1 is less
than 0.05, the series is stationary.

Table 1. The result of the stability analysis after taking
the first differences of the size of the cultivated land in
the districts according to the years.

Table 2. The result of the stability analysis after taking
the first differences of the productivity of the cultivated
land in the districts by years.

Augmented Dickey-Fuller fullness test statistics

%1 Level -3.587504
%5 Level -2.928731
%710 Level -2.601067
t -19.39069
Probability 0.0001

Augmented Dickey-Fuller fullness test statistics

%1 Level -3.588509
%>5 Level -2.929734
%10 Level -2.603064
t -10.94162
Probability 0.0000

Since the probability value in Table 2 is less than 0.05,
the series is stationary. In Figure 1, it was determined
that the data set is stationary since all the points are
inside the circle.

Inverse Roots of AR Characteristic Palynomial
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Figure 1. Vector autoregressive model (VAR) stationarity
analysis result.

In order to determine the most appropriate lag length
from the vector autoregressive model (VAR) analysis
during the back of the stationarity test, the most
appropriate lag length result is given in Table 3.

In Table 3, the 10th lag length, where "*' is the most and
Akaike information criterion (AIK) is the smallest, has
been determined as the most appropriate lag length in
the data set. Table 4 and the vector autoregressive model
(VAR) analysis result is given in Table 5.

In Table 6, it has been determined that a 1% change in
the total area planted in the districts by years in R2
affects the yield amount by 0.993146 and a 1% change in
the amount of yield over the years in R? affects the total
area planted in the districts by 0.991494. The corrected
R2 in Table 6, on the other hand, restores R? back with a
probability of 0.987187 due to the increase in RZ if an
independent variable that is not relevant is added to the
equation in the total area planted by years, while it does
not relate to the subject in the amount of yield according
to years.

BS] Agri / Ismail GOK and Mustafa SAHIN

10



Black Sea Journal of Agriculture

Table 3. The result of the Vector Autoregressive Model (VAR) analysis to determine the most appropriate lag length

Latency Logarithmic LR test Final Akaike Schwarz Hannan-
length value statistic prediction knowledge information Quinn
error criteria criterion knowledge
criterion
0 -1139.819 NA 1.19e+20 51.90084 51.98194 51.93092
1 -1123.025 31.29635 6.65e+19 51.31934 51.56263 51.40956
2 -1111.463 20.49610 4.72e+19 50.97561 51.38111 51.12599
3 -1098.554 21.71106 3.16e+19 50.57065 51.13834 50.78117
4 -1093.477 8.077437 3.03e+19 50.52168 51.25158 50.79236
5 -1089.426 6.076502 3.05e+19 50.51936 51.41146 50.85019
6 -1073.483 22.46492 1.80e+19 49.97650 51.03080 50.36749
7 -1067.493 7.896351 1.68e+19 49.88603 51.10253 50.33717
8 -1064.980 3.083952 1.85e+19 49.95363 51.33232 50.46492
9 -1062.854 2.415306 2.09e+19 50.03884 51.57973 50.61028
10 -993.4590 72.54976* 1.12e+18* 47.06632* 48.76941* 47.69791*

* indicates the delay order selected by the criterion.

Table 4. Vector autoregressive model (VAR) analysis result

Area cultivated in districts by years

Yield amount in districts by years

Total Sown Area (1)

Total Sown Area (2)

Total Sown Area (3)

Total Sown Area (4)

Total Sown Area (5)

Total Sown Area (6)

Total Sown Area (7)

Total Sown Area (8)

Total Sown Area (9)

Total Sown Area (10)

-0.915492
(0.14629)
[-6.25818]
-0.802975
(0.19468)
[-4.12464]
-0.799230
(0.23771)
[-3.36216]
-0.279988
(0.26183)
[-1.06934]
-0.403859
(0.26777)
[-1.50824]
-0.531717
(0.27162)
[-1.95759]
-0.515238
(0.25937)
[-1.98647]
-0.650249
(0.22628)
[-2.87364]
-0.387310
(0.16967)
[-2.28268]
-0.286068
(0.07597)
[-3.76549]

-0.025792
(0.10838)
[-0.23799]
-0.019253
(0.14423)
[-0.13349]
-0.076459
(0.17611)
[-0.43416]
-0.023169
(0.19398)
[-0.11944]
-0.058272
(0.19837)
[-0.29375]
-0.112912
(0.20123)
[-0.56112]
-0.030996
(0.19215)
[-0.16131]
-0.145196
(0.16764)
[-0.86613]
-0.025223
(0.12570)
[-0.20066]
-0.072832
(0.05628)
[-1.29404]
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Table 5. Vector autoregressive model (VAR) analysis result

Area cultivated in districts by years

Yield amount in districts by years

Yield Amount (1)

Yield Amount (2)

Yield Amount (3)

Yield Amount (4)

Yield Amount (5)

Yield Amount (6)

Yield Amount (7)

Yield Amount (8)

Yield Amount (9)

Yield Amount (10)

-0.134470
(0.24536)
[-0.54805]
-0.264639
(0.34338)
[-0.77068]
-0.294383
(0.41631)
[-0.70713]
-1.146508
(0.47110)
[-2.43369]
-0.978519
(0.47041)
[-2.08013]
-0.831246
(0.45938)
[-1.80951]
-0.836485
(0.43109)
[-1.94040]
-0.571741
(0.36760)
[-1.55534]
-0.978320
(0.28430)
[-3.44118]
-1.131674
(0.13112)
[-8.63108]

-1.033691
(0.18177)
[-5.68668]
-1.031715
(0.25439)
[-4.05558]
-1.022776
(0.30842)
[-3.31620]
-1.072790
(0.34901)
[-3.07382]
-0.957798
(0.34850)
[-2.74834]
-0.887965
(0.34033)
[-2.60917]
-0.921764
(0.31937)
[-2.88621]
-0.750121
(0.27233)
[-2.75444]
-0.894654
(0.21062)
[-4.24773]
-0.819523
(0.09714)
[-8.43684]

It has been determined that if an independent variable is
added to the equation, it will restore R2 with a probability
of 0.984097 due to the increase in R2. In Table 6, it was
determined that the data set was significant since the F
statistic was 166.6437 in the area sown in the districts by
years, the F statistic was 134.0484 in the amount of yield
in the districts according to the years, and the F statistic
at the 0.05 confidence level was much higher than the F
table value. In order to help analyze the goodness of fit
and model complexity of the model by making a relative
estimation in Table 6, the Akaike Information Criterion
and the total area planted in the districts by years were
determined as 23.88000 and the yield amount in the
districts by years was determined as 23.28006.

In addition, the average yield per decare planted in the
districts by years is given in Table 7.

Table 6. R2, R?, F and Akaike information criterion (AIK)
results in vector autoregressive model (VAR) analysis

By years planted in Yield amount in

districts area districts by years
R2 0.993146 0.991494
R? 0.987187 0.984097
F 166.6437 134.0484
AIK 23.88000 23.28006

AIK= akaike information criteria.

The average percentage size of the total cultivated area in
cereals in the districts according to the years determined
in Table 8 (the grain area determined during the year /
the total cereal area in the year), the average percentage
size of the total planted area in fruits in the districts
according to the years determined in the Table 9 fruit
area determined during the year / total fruit area in the
year) and the average percentage size of the total planted
area for vegetables in the districts (vegetable area
determined during the year / total vegetable area in the
year) according to the years determined in Table 10.
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Table 7. Average yield amount in 1 decare area in districts by years (ton/decare)

Districts Average yield amount in 1 decare area in districts by years (ton/decare)

2016 2017 2018 2019 2020
Afsin 0.7560 0.7569 0.7813 0.4788 0.6819
Andirin 0.4355 0.4536 0.4329 0.4551 0.4216
Dulkadiroglu 0.6128 0.7280 0.6247 0.6650 0.7359
Ekinozi 0.4618 0.5090 0.3353 0.4051 0.3177
Elbistan 0.6909 0.6574 0.6717 0.5705 0.5954
Goksun 0.5216 0.5057 0.5369 0.4984 0.5415
Nurhak 0.2832 0.3422 0.3331 0.3208 0.2548
Onikisubat 0.4952 0.5335 0.5577 0.6218 0.5630
Pazarcik 0.6720 0.5442 0.5979 0.4910 0.6406
Tiirkoglu 0.4788 0.5859 0.6397 0.7430 0.9665
Caglayancerit 0.3305 0.7630 0.7137 0.6709 0.5449

Table 8. Average percentage size of total cultivated area in cereals in districts by determined years (determined cereal
area in the year / total cereal area in the year)

Districts Average percentage size of sown areas Average size of
Wheat Maize Barley Chickpeas Sugar Beet sown areas
Afsin %61.50 %5.74 %21.94 %5.38 %5.44 426790 decare
Andirin %80.56 %13.56 %5.65 %0.23 %0.00 110519 decare
Dulkadiroglu %68.01 %22.01 %4.64 %4.05 %1.29 128869 decare
Ekinozi %54.69 %0.43 %38.52 %3.99 %2.37 32287 decare
Elbistan %57.93 %11.59 %20.90 %4.07 %5.51 590336 decare
Goksun %71.90 %0.43 %19.39 %6.65 %1.63 256308 decare
Nurhak %77.95 %0.35 %16.48 %5.22 %0.00 17504 decare
Onikisubat %76.33 %12.55 %5.74 %5.38 %0.00 137997 decare
Pazarcik %56.00 %22.27 %16.83 %4.49 %0.41 207831 decare
Tiirkoglu %63.66 %31.84 %3.29 %0.66 %0.55 136202 decare
Caglayancerit %56.34 %0.48 %30.42 %12.74 %0.00 16313 decare

Table 9. Average percentage size of total cultivated area in fruits in districts according to determined years
(determined fruit area in the year / total fruit area in the year)

Districts Average percentage size of sown areas Average size of
Apple Cherry Strawberry Berry Walnut sown areas
Afsin %45.23 %2.89 %1.16 %0.25 %50.47 9098 decare
Andirin %3.39 %50.3 %0.22 %0 %46.09 14284 decare
Dulkadiroglu %15.69 %22.24 %0.73 %0 %61.34 8812 decare
Ekinozii %64.86 %5.55 %0 %0 %29.59 7617 decare
Elbistan %76.54 %5.46 %0 %0 %18 6743 decare
Goksun %387.81 %3.46 %1.97 %0 %6.76 35455 decare
Nurhak %51.51 %3.77 %1.57 %0 %43.15 1575 decare
Onikisubat %20.01 %4.78 %6.15 %0 %69.06 15953 decare
Pazarcik %20.63 %11.53 %0 %0 %67.84 4509 decare
Tiirkoglu %14.46 %10.27 %16.89 %0 %58.38 3766 decare
Caglayancerit %?20.68 %2.8 %0 %0 %76.52 20345 decare

Table 10. Average percentage size of total cultivated area for vegetables in districts according to determined years
(determined vegetable area in the year / total vegetable area in the year)

Districts Average percentage size of sown areas Average size of
Pepper Cucumber Acrid Tomato Garlic sown areas
Afsin %7.77 %5.23 %0.75 %51.39 %34.86 14220 decare
Andirin %20.11 %35.89 %0 %44 %0 980 decare
Dulkadiroglu %20.07 %24.07 %9.05 %35.17 %11.64 8454 decare
Ekinozi %13.88 %12.06 %0 %74.06 %0 345 decare
Elbistan %38.40 %23.90 %0 %26.34 % 11.36 9200 decare
Goksun %9.01 %7.65 %0 % 72.05 %11.29 3882 decare
Nurhak %30.07 %12.34 %3.18 %34.01 %20.40 314 decare
Onikisubat %17.26 %20.37 %2.85 %49.05 %10.47 10404 decare
Pazarcik %32.06 %1.68 %1.45 % 30.71 %34.10 10810 decare
Tiirkoglu %6.09 %43.94 %18.03 %28.56 %3.38 5890 decare
Caglayancerit %22.08 %0 %0 %69.05 %8.87 282 decare
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Various studies have been conducted on the size, yield,
and average yield per 1 hectare area, and in these
studies, it has been determined that there is 43%
effective work and efficiency in the study on plant
production enterprises and productivity in Aydin district
of Izmir (Ozden et al, 2005). As a result of a study
conducted in Isparta province, it was determined that
while grain cultivation areas decreased between 1991
and 2003, productivity increased, vegetable and fruit
areas and production increased (Yilmaz et al,, 2006). As a
result of a study conducted in Cumra district of Konya
province, the average farm size is 105.33 decares and
grain production is 50.21%. It has been determined that
the first rank in production is wheat with 34.46%, the
second rank is corn with 23.05% and the third rank is
barley with 15.75% (Keles, 2015). As a result of a study
conducted in Isparta province, it was determined that the
total area allocated for field agriculture in Tiirkiye is 15.8
million hectares and it is used as 70% in cereals, 14% in
industrial plants, 11% in forage plants and 5% in pulses.
In addition, it has been determined that the most cereal
production is wheat, barley and corn, chickpeas and
lentils in legumes, sunflower and olive in oil plant, sugar
beet in sugar plant (Baydar H, 2017). As a result of a
study conducted in Carsamba district of Samsun
province, the total land of the plain is 777,560 decares
and 76% of these lands are used for agriculture, and
Carsamba district covers 15.67% of this area. In addition,
it has been determined that 50.4% of it is used as orchard
area, 21.4% is used as vegetable area and 22.2% is used
as field crops in Carsamba district (Samsun Investment
Support Office, 2018). As a result of a study conducted in
the province of Ankara, it was observed that the
producers' plant production activities included fruit
growing, field crops and vegetable growing, respectively,
and they acted carefully and meticulously in the relevant
field (Vijdan, 2020).

4. Conclusion

In this study, in order to determine the relationship
between the size of agricultural lands planted between
2016 and 2020 in all districts of Kahramanmaras
province and the average yield, with the data obtained
from TUIK, 5 selected products in cereals, which are
thought to be more widely produced in the region,
respectively; wheat, corn, barley, chickpea and sugar
beet, respectively, 5 selected fruit products; apple,
cherry, strawberry, mulberry and walnut and 5 selected
vegetables respectively; pepper, cucumber, acrid, tomato
and garlic, and firstly, the stationarity test of the series
was performed in order to apply the
autoregressive model (VAR) method. The stationarity
result is given after taking the first differences of the

vector

series.
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