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Abstract. Unemployment is a fatal disease that affects tlim@mies of most countries,
whether developed or developing. Societies musfrannthis dangerous disease because
it has political, social and cultural repercussiang painful afflictions. It affects human
dignity and livelihood, and it is necessary to shdor all effective treatments at all levels,
whether economic or financial or even educatiolmthis research, the two-stage least
squares method was used in estimating the systesimoftaneous equations, the rate of
unemployment for the period (1988-2019), and fat thurpose, the variables with a direct
impact on the unemployment rate were used. Eviwpregram was used to obtain the
results.
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1. Introduction
Unemployment is one of the most prominent econoarid social problems facing
economic growth in Iraq athe present time because of its negative repdonssen the
political, economic, social and security levelseTThason for unemployment in Iraq dates
back to before 2003, due to the presence of straicamd structural problems in the Iraqi
economy because of the on-going wars and the bi@ckaonomic
Unemployment is one of the main problems that hiederogress and development in
most societies and are faced by most countriehefworld with different levels and
progress and their economic, social and politigalesns [1,2]

Unemployment is one of the most prominent econ@nitsocial problems facing
economic growth in Iraq at thpresent time because of its negative repercussiomnise
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political, economic, social and security levelseTheason for unemployment in Iraq dates
back to before 2003, due to the presence of straichmd structural problems in the Iraqi
economy because of the on-going wars and the biieck@onomic [4]. In this work, we
will address recent variables that affect the l@felnemployment in Iraq, as well as use a
statistical model to determine the most importaatdrs that affect the unemployment
problem.

1.1. The study problem

The problem of unemployment is a continuous grawtthe number of individuals who

are able to work and seek it without finding itdathat the State of Iraq is one of the
countries that suffers from this problem, which uiegs knowledge of the factors
(variables) that directly or indirectly affect unglmyment.

1.2. The purpose of the study

The research aims to determine the impact of soam@bles (inflation, population,
economic activity, and population growth) on themmployment rate in Iraq for the period
(1988-2019).

1.3. The study tools
In order to achieve the goal of the research, Mieden the method of simultaneous
equations using the program Eviws.v9.

1.4. The research importance
The importance of research lies in studying therhelationship between variables.

2. Theoretical aspect

The reality and trends of unemployment in Iraqtfe period ( 1988-2019) :Through the
available statistics on unemployment representethéyresults of the multi-population
years (1991-1988), the unemployment rate was soitestlble, but in the years (1992-
2004) it is clear that unemployment rates are @ailtincreasing, and the reason for this
is due to the political and economic situation tliay has experienced from Wars and
sieges, which caused an increase in the level efmptoyment in Iraq, but in the years
(2005 - 2018), it is clear that unemployment hasrelesed, as we note that in the year
(2009-2011) it was somewhat stable if the unempkaytmate reached 15.2 and the reason
for this is to switch the mechanisms of collectitaga for unemployment And the adoption
of the question of unemployment in line with intational standards, who was considered
the person who works One hour's wages during tret paek are not considered
unemployed (National Population Policy Committe@12, 126). As for 2019, the
unemployment rate is high to reach 14.8 due téSt&war on Irag, and the following
figure shows the difference in the unemploymer# fat the period (1988-2019) [7,10].
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Table 1: The unemployment rate in Iraq

Unemployme Unemploymen Unemploymen
the year | t rate the year rate the year rate
1988 3.6 1999 13.6 2010 15.2
1989 3.4 2000 17.4 2011 15.2
1990 3.9 2001 20.2 2012 11.1
1991 3.7 2002 22.4 2013 11.9
1992 55 2003 28.1 2014 10.6
1993 6.5 2004 26.8 2015 10.6
1994 7.5 2005 17.97 2016 10.8
1995 8.5 2006 17.5 2017 10.8
1996 10.5 2007 11.7 2018 11
1997 12.9 2008 18.23 2019 14.8
1998 13.9 2009 15.2 - -
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Figure 1: Graphical representation of the Iragi unemployrmate for the period 1988-
2019
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2.1. System of immediate equations

Regression models are among the most simplistibenatical relationships of practical
reality, because these models assume a singletidireaf causation, meaning that the
independent explanatory variable or independeribeapory variables affect the response
variable (dependent) and are not affected by itebdity, however, most relationships
depend on the exchange of influence between thablas forming the model, as there are
at least a number of variables that are deternimeeal time, that is, they affect and are
affected by each other. In this case, it is notsiiids to use a model consisting of one
equation to describe the relationship betweenrtiegendent variable or the independent
variables and the dependent variable, therefisagcessary to use multi-equation models,
and the most important of these models that invioligrdependence between the variables
is the system of immediate equations [3,4].

2.1.1. The concept of the system of instant equati®

The system of simultaneous equations can be defasetih group of equations that
represent the relationships between response (depgrand explanatory (independent)
variables, so that the variables are affected bi ether at the same tim.

2.2. Methods for estimating the system of simultammeis equations

Applying the OLS method in estimating the parangetéthe immediate equations system
will produce biased and inconsistent estimatesrgihe violation of the hypothesis that
the observed values of the independent variableareelated to the successive values of
random error. Which requires the use of other nagHor estimation and according to the
diagnostic status of each equation from the read-tsystem, so that these methods create
estimates that have a good estimate of the paresnefethe system of simultaneous
equations [4, 5, 9, 10].

2.2.1. Concept of identification

Diagnosis means testing each of the system's eqsat see if unique estimators can be
obtained for the parameters. Diagnosed when trgeneoi solution for estimating its
parameters, as estimated values for structurahpeteas cannot be achieved), or diagnostic
(the equation is diagnosed when accepting theisoluas estimated values for structural
parameters can be reached). There are two cashagpfostic equations, the first case:
these are known as fully diagnosed equations anthich one can obtain single estimated
values for the parameters of the structural mo@iglfor the second case, it is known as
equations that have an attribute above diagnosisramhich more than one estimated
value can be obtained for the parameters of thetsiral model. To know the status of the
diagnosis, it is necessary to pass the rank aret eahditions [3, 4, 6].
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2.2.2. Order condition

The first condition for the diagnosis of any stural equation is achieved when the number
of variables excluded from it, but are includedtl® composition of other structural
equations in the system, is equal to the numbegoétions in that system minus one, so
if it is [8,10]:

K: The number of variables in the system

m: The number of internal variables in the strualtequation at the test site

G: The number of variables, whether internal oemdl, the structural equation in question
As a diagnostic condition takes the following matia¢ical formula:

K-m=>G6-1 (1)

If it is:
1- K—m =G — 1 The equation is above diagnosis
2- K—m < G — 1 The equation is not diagnosed
3- K—m = G — 1 The equation is completely personalized

2.2.3. Rank condition

This condition is the confirmation of the rank cdiwh, as all structural parameters are
arranged in terms of all the variables of the imiadsystem in the form of an array, after
which the parameters of the equation under testiaieted, then the resulting matrix is
divided into all matrices with a degree G-1, ifrinés one specific on Less than partial
matrices, i.e. not equal to zero, the equation ampletely diagnosed, but if the

determinants of partial arrays are equal to zéren the equation is not diagnosed.

2.3. Real-time equations and OLS assumptions

From the assumptions about the random error lifrtih® explained variables, it must be
independent. If there is an association betweelirtties of random error and the explained
variables, the least squares (OLS) capabilitieb@msed. As there is a correlation between
the limits of random error, from the following imdiate equations [2, 6]:

Y1 = Bo + B1y, + Bax1 + B3x; +uy (2)

Y1 = Qo+ a1y, + azx, + azx; U 3)
Working through the system of simultaneous equatiare find the following:
1-If the random error term value increases in tingt £quation, the value of;, will
increase.
2-If the value ofy, increases, then x will increase.
3-But if the value ofy, rises in the second equation, x will increasénmfirst equation.
That is, if the value of the random error limitiaases in the first equation, then the value
of y, in the same equation increases, i.e. if there dsreelation between the random
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variable and the variablg, in the same equation. One of the assumptions & 3Slin
breach. The results apply to simultaneous equafis

2.4. Two stage least square method (2SLS)

The two-stage least squares method is an importeathod for estimating a single
structural equation in the system of simultane@uséons that bears a characteristic above
the diagnosis and fully diagnosed, as it takes @mtwount the impact of all independent
variables on the dependent variable in the systamf gives consistent and unbiased
capabilities as well as Simple method in its caltiahs [2, 4].

This method is called by the same two stages, taddds not go through two
stages. The first is in determining the internalalale in the equation required to estimate
its parameters, then finding the shortened forithisfvariable and then using the method
of ordinary least squares to find the estimatedesbf the reduced form, while the second
stage is in finding the estimated values of Vafoeshe internal variables in the structural
equations, and then using the method of the regoiaimum squares of the system of
simultaneous equations. Also, the capabilities mambtained (2SLS) method using the
generalized last square method (GLS) and clardgéhmethod mathematical formulas.
We assume that we have (n) observations and taatthctural equation to be estimated
in the system of immediate equations is as follow:

yi=aYi +BX; +e 4)

where

y; is a vertical vector that views the internal vakarepresenting the dependent variable
in the first equation.

Y; is an array with rank (n * m) of the explanatorgpense variables that appear with
independent variables on the right.

X; is an array with the rank (n * s) of the indepertdemplanatory) variables.

B, a; are vectors for the response variable parametaisilmustrative independent
variables respectively.

e; is a vertical vector of (n) random system ersiractural equations
The formula can be repeated first equation asvollo

Vi =VYiZi t+e (5)

where
Zi=lY, X] ; wn= (Z{)

And by multiplying by the second equation by thenxrgX ) we get
yiX = XZiy; + Xe (6)
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The third equation is the system of equations widlg (n) of the parametersy;()
Assuming that all independent variables are cohstariables, the matrix of the vector
variance is random errok; then:

var(Xe;) = E(Xe;e.X) = 0;(XX) (7

Sincegy; is the standard deviation of (n) of random errargj by applying the general
minimum squares method (GLS) to the third equatierget:

Zi(0uXX) ' Xy; = ZiX (03, XX) 71 XZ,; 3)
Of which we derive the 2SLS method of my agencies
7 = [ZiX(0uXX)XZ;] 7 Z,;X (0:XX) "' Xy, 9)
The covariance matrix of{ is
var(9) = oy[ZX (0, XX)XZ;]™* (10)

The capabilities of the two-stage minimum squareshiod (2SLS) are biased in small
samples. This bias tends to fade with increasingpgasize, and estimates of this method
are consistent.

2.4.1. The properties of the two-stage least square

1- Distinguished 2SLS capabilities. They are considteit remain biased in small samples.
2- You must confirm the variables adopted in the ceduform, as we perform good

consistency tests.

3- If the variables were previously united and intemcected, then the model will not be
good.

3. The practical side

The applied aspect includes the estimation stafgjsedmmediate model that represents
the relationship between the internal variableX(,y;) and the external variables
(InX, ,InX;,InX, ,InXs) .

3.1. Description of the template

To represent the relationship between internakaaernal variables for research, a system
of simultaneous equations has been proposed inhwtinditions of the system of
simultaneous equations are met [4,5,7]
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Table 2: Test of rank condition, immediate equatigis—m = G —1 = 3)

Equa Parameters
-tion
BO B1 B2 B3 B4 B5
1 —63.33925"| 11.62318"*| 0.354939 | 16.863027 —4.970704™ -
0.001 0.000 0.46 0.001 0.0005
2 -80.60106 - 3.332534 | 19.64813 | -2.212425 3.058543"
0.20 0.3 0.24 0.63 0.003
3 -119.6351 - 3.332534 | 31.21733 | -1.198581 3.058543*
0.7 0.3 0.07 0.8 0.003
y1 = By + BiInX; + ByInX, + B3InX3 + BylnX, (11)
InX; = By + By, + B3lnX3 + B4InX, + BslnXs (12)
v, = By + B{InX; + B3InX; + B4InX, + BslnXs (13)

As the internal variables:

y:1 :Unemployment rate

InX; : Inflation rate

Independent variables:

In X, : Economic activity rate

In X5 : Represents the population

In X, : Represents the rate of growth
InX; : The rate of oil exports

3.2 Diagnosis
We notice from Table (2) that all equations of ihemediate model are completely

diagnosed because of a universe.

Table 3: Results

Equation k-m G-1 Result
1 3-6 1-4 Diagnosed
2 3-6 1-4 Diagnosed
3 3-6 1-4 Diagnosed

4. Estimator
After completing the process of diagnosing a reaktmodel, we work to estimate the

equations of the real-time model using the EVIEW.S program, and the results are as
shown in tables (2, 3).
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We note from Table (3) that the equation (1) haxhed the value of the fixed term

)B0 = —63.33925*( with a significant level = 0.001) which is less than (0.05) which
indicates the significance of the constant term, the y-section must be present In the
model, we also note that most of the explanatorjabites of the same equation were

significant except for the variabke, where the parametéB2 = —63.33925") reached
the level of significance = 0.46, which indicates the effect of no signifitaffect in the
first equation.

As for equation (2), the boundary value is const@&@ = -80.60106) and at a
significant level ¢ = 0.2) which is greater than (0.05), which indésathe non-significance
of the fixed term, meaning that it is not affectsdthe presence of the y-section in the
model. One was not significant except for the \deéx , where parameter (B5 =
3.058543) reached the level of significance= 0.003 which indicates the effect of
significance in the second equation.

Also, the equation (3) reached the value of thediterm (BO = -119.6351) and at a
significant level ¢ = 0.7) which is greater than (0.05), which indésathe lack of
significance of the fixed term i.e. it is not affed by the presence of the y-section in the
model. Also, we notice that most of the explanat@ryables of the equation The third was
insignificant except for the variabke, where the parameter (B5 = 3.058543) reached the
level of significancen = 0.003 which indicates the effect of significarinethe third
equation.

The determination parameter of the first equaticas \R? = 0.95), and this
indicates that the explanatory variables were &blexplain 0.95 of the changes in the
dependent variable and the remaining of the chaagedue to the explanatory variables
not included in the model, which were combined vaittandom error as the test value (F
=130.0635) with a significant level £ 0.000)) which is less than 0.05 and this indisat
the presence of one or more explanatory varialblas tave a significant effect on the
dependent variable.

As for the second equation, the determination ecefft reachedr? = 0.49). This
indicates that the explanatory variables were &blexplain 0.95 of the changes in the
dependent variable and the remaining of the chaagedue to the explanatory variables
not included in the model, which were combined withdom error, as the value of the test
(F = 6.318425) with a significant leved € 0.001) which is less than 0.05 and this indieate
the presence of one or more explanatory varialblas tave a significant effect on the
dependent variable.

As for the third equation, the determination cagdint reachegR? = 0.95). This
indicates that the explanatory variables were &blexplain 0.95 of the changes in the
dependent variable and the remaining of the chaagedue to the explanatory variables
not included in the model, which were combined veittandom error as the value of the
test (F = 5.761190) with a significant level £ 0.003) which is less than 0.05 and this
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indicates the presence of one or more explanatmigbies that have a significant effect
on the dependent variable [7,9].

Table 4: Results of the sample competency test

Equation Standard Statistical
R2 F Sig
0.95 130.0635* | 0.000
0.49 6.318425* | 0.001
0.39 5.761190* | 0.003

5. Conclusions and recommendations

5.1 Conclusions

1- The high unemployment rates in Iraq after a y2803) as a result of the events.

2- Inadequate or planning between the labor mank&education outcomes, which caused
an increase in the graduate rates in the appliddhamanitarian branches, which requires
the market need.

3- There is no relationship between inflation amelinemployment rate in Iraq during the
research period.

4- The most variable that contributes to reducimgraployment is the variable of
economic activity if economic activity contributasa large percentage to reducing the
unemployment rate.

5- The most variable that increases the unemployradémis the population growth rate if
it contributes to increasing the unemployment rate.

6- The system was unable to provide new job oppdrés for those who are able to work,
for several reasons, including the weakness optivate sector in economic activity and
the declining ability of the public sector to emglavhich led to an increase in the level of
unemployment.

5.2. Recommendations

1- The necessity of coordination between educatidnomes and the need of the market
and limiting school dropouts in order to supplentbetlabor market with competencies of
educated youth.

2- Operating the various economic sectors other tha oil sector, which are considered
semi-suspended, so the agricultural and indusséaitors can play a major role in

eliminating unemployment.

3- Adopting a population policy to reduce high gtiowates.

4- Attention to training and rehabilitation of theemployed.
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5- Activating the role of the private sector andigg more attention to contributing to the
employment of new manpower.

6- The liberalization of the Iragi economy has teslin the dominance of the oil sector
and the employment of oil revenues in favour ofljguimvestment in basic development
projects and general social services programs.

Acknowledgements. The authors are very thankful to the refereestlfir valuable
suggestions which resulted in the improvement efghper.

Conflict of interest. The authors declare that they have no conflichtarest.

Authors’ Contributions. All the authors contributed equally to this work.
REFERENCES

1. Al-Hassan, Mahdi Ibrahim and Howaida Adabhge effect of applying instant equation
models on the study of Sudan's export sector fop#riod 1990-2007 Apoctoral
dissertation, Sudan University of Science and Teldgy, 3 (2005) 175-183.

2. Muzahim Muhammad Yahya, Simultaneous equationsvessi theory and practice -
a comparative studyikrit Journal of Administrative and Economic Sdeg 6 (2007)
142-154.

3. Hisham Pharaoh Abdul Latif and Ahmed Sultan Muhahn&tatistical analysis for
comparison between standard and modified methodsstimating the system of
simultaneous equations when there is a probleralbEerrelation,Diyala Journal for
Humanitarian Researgt® (2011) 607-624.

4. Muhammad, Rayan lbrahim Al-Hussein and MusharrafRAnMohammed Omar,
Using instant equation models to study the deteantsof inflation in Sudan during
the period from 1990-201%)octoral dissertation, Sudan University of Scienod
Technology, 4 (2014) 231-240.

5. P.Zech, D.F.Ploger and S.Rinderknecht, Active abmif planetary gearbox vibration
using phase-exact and narrowband simultaneous iegsiabdaptation without
explicitly identified secondary path model$/echanical Systems and Signal
Processing10 (2019) 234-251.

6. M.S.Mohanty, Step-by-step computation of corre@ggmptotic variance-covariance
matrices of two-stage estimators in a simultanequstions model with a mixture of
four continuous and binary dependent variablépplied Economicsh (2019) 2249-
2265.

7. L.Xiao, K. Li, Z.Tan, Z. Zhang, B. Liao, K.Chen a&dLi, Nonlinear gradient neural
network for solving system of linear equatiohormation Processing Letters4
(2019) 35-40.

101



Kareem K. Aazer and Ashraf M. Shareef

8. M.Eesa and Hayder Raaid Talib, Comparison of ththaus of image slicing after
initial image processing using the statistical aerfice limitsAnnals of Pure and
Applied Mathematic®4 (2021) 53-64.

9. N.Dudi, Some properties of extended gamma andratex functions involving 3-
parameter Mittage-Leffler matrix functioAnnals of Pure and Applied
Mathematics26(1) (2022) 27-32.

10. N.Dudi and Umar Muhammad Abubakar, An integral Imrg a generalized
hypergeometric functiorAnnals of Pure and Applied Mathemati2s(2) (2022) 91-
95.

102



