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Abstract
This research, entitled (Metaphor in the Framework of Neurolinguistics) attempts to generally focus on «metaphor» as a cognitive
tool and the role of metaphor in demonstrating the structure of human cognition, recognizing the cognition, and human
worldview based on understanding metaphor. The study attempts to discuss the science of neurolinguistics in general and in any
topic of the science the researchers have worked on metaphor which tries to highlight the brain structure, the brain areas that
responsible for processing metaphors, as well as new models and techniques, which have been worked on by neurolinguistics,
are presented, and then how they work on metaphor is explained with the necessary examples. The study consists of two main
parts, the first part discusses «the concepts and views of neurolinguistics, the branches of the science are briefly presented,
and then the physiological structure of the brain» is explained with pictures. In the second part of the study, «topics and fields
of neurolinguistics, technological measures and their use in the science, as well as in experimental design, the techniques of
exclusion, mismatch paradigm, violation of principles, facilitating effects, and stimulation are explained, then the duty of the
participants and the time course to process the metaphor, each of the responses (N¢-+, P+, and ELAN)» are discussed and
presented in detail. The results of the study are then discussed at some points.
Keywords: Metaphor, Neurolinguistics, Brain, Brain Structure.
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Defining the Identity of Public Relations in the Kurdistan Region: A Descriptive Survey Study
((Descriptive-survey study

Abstract

The main concern of this research is to know the views of public relations professionals about the identity
or the definition of the field, since public relations, due to its proximity to journalism, administration and
management as a branch of communication studies, while there are others say it is an administrative discipline,
others believe that it is overshadowed by journalism because they say that public relations developed within
journalism, but the others believe that it is an independent discipline. All of this makes it unclear which
belongs to what kind of field. The main problem of the research is to examine several questions, including:
Regardless of whether public relations belongs to which field, a field (administration and management or
journalism or an independent field within communication studies), the research aims to: to examine the
definitions of public relations and also examine its relationship to other disciplines; Formulate a series of

questions and forward them to experts (public relations) in order to obtain the necessary answer from
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the theoretical and practical point of view of research and to determine the scope of the field of public
relations. The research methodology is descriptive and the research community includes public relations
experts in the Kurdistan Region, The research sample is comprehensive inventory. The main conclusions of
the research: Public relations is an administrative and management area, but in the Kurdistan Region it is an
area surrounded by ambiguity, The novelty of the field of study and practice as well as the breadth of public

relations are also the main reasons for this ambiguity and its overlap with other fields.

Keywords: Public Relations, Media, Administration and Management, Communication
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Economy and economic resources as a civilized genre in the hadiths of the Prophet of Islam (pbuh), Sahih
al-Bukhaari, and Sahih Muslim. For example
Researcher Name: Assistant lecturer: Ali Abdulrahman Khadr
PhD student, Koya University, Faculty of EducationEmail: aliabdalrahmankhdir@uor.edu.krd
+V0-+1VaVedt :Mobile Number
Assistant Professor: Mahdi Usman Hussain

Assistant Professor, PhD student, Koya University, Faculty of Education, Department of History

:Abstract

The importance and position of the economy are becoming increasingly apparent, and the needs of
humanity and the struggle of countries, nations, and major powers in the economic field have made it even
more necessary to pay attention to this field. This prompted it to remove this issue through a scientific
study, especially from a religious perspective, entitled «Economy and economic resources as a civilized
genre in the hadiths of the Prophet of Islam (pbuh), Sahih al-Bukhaari, and Sahih Muslim. For example,
the research is divided into two main topics. The first topic deals with the concept of economy and its
income and a summary of the lives of Bukhari and Muslims and their works. The second third topic deals
with a summary of the lives of Bukhari and Muslims and their works. In the second topic of the research,
the economy is introduced as a civilized genre. Then, in the first point, labor and agriculture as two
economic incomes are mentioned in Sahih al-Bukhari and Sahih Muslim. Agriculture, land management,
water, irrigation, livestock, and animal products protection. In the end, industry as one of the economic

resources is presented, and the importance of industry and types of industries are discussed. Domestic,
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foreign, and maritime trade have been studied within the framework of both sources
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The impact of digital transformation on the quality of electronic accounting disclosure.
.+pinions of a sample of employees at the Bank of Baghdad - Iraq Asurvery study of the

Abstract

The study aims to determine the impact of digital transformation on the quality of electronic accounting
disclosure in the Bank of Baghdad. It adopted the descriptive analytical approach, and the questionnaire
was distributed to (v4+) individuals working in the Bank of Baghdad. The study led to a number of
results, the most important of which was that there is a significant impact of digital transformation on
the quality of electronic accounting disclosure in the Bank of Baghdad, and there are no significant
differences between the average answers of sample members about digital transformation on the quality
of electronic accounting disclosure in the Bank of Baghdad depending on the variable number of
years of experience. The researcher recommended a number of recommendations, the most prominent
of which are: working to increase transparency and accuracy in the bank by developing electronic
accounting disclosure systems and technological techniques currently used in monitoring financial

reports approved by the Bank of Baghdad continuously in line with the speed of digital development
ARYA
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in global electronic accounting systems, providing the appropriate budget for the requirements of this
development but within a specific financial control, and conducting training courses for new employees
in the Bank of Baghdad on electronic accounting systems approved by the bank in line with the
requirements and goals sought by the bank, thus increasing transparency and accuracy in accounting
disclosure.

Keywords: Digital transformation _ accounting disclosure _ electronic disclosure.
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Abstract

A severe worldwide health concern that impacts millions of individuals is anaemia, which is characterized
as a deficiency of red blood cells or haemoglobin. A precise and prompt diagnosis is necessary to treat and
manage the illness effectively. The usefulness of two machine learning methods for diagnosing anaemia is
investigated in this work: support vector machines and partial least squares models. The study is based on a
large dataset of 220 patients that includes information on blood pressure, white blood cell count, haemoglo-
bin level, hematocrit test results, gestational age, age, education level, and iron storage levels in addition to
the presence of chronic disease and physical exhaustion index. Initially, Partial Least Square (PLS), which is
commonly used in prognostic modelling, is applied to the dataset to identify significant forecasters of anae-
mia. PLS regression is then used to develop a predictive model capable of accurately diagnosing anaemia
founded on these features. Subsequently, Support Vector Machines (SVM), a powerful supervised learning
algorithm, are employed to classify anaemia cases. The SVMs are trained on the same dataset, and their act is
evaluated in terms of precision, sensitivity, and specificity. The comparative analysis highlights the strengths
and weaknesses of both PLS models and SVMs in diagnosing anaemia. While PLS models demonstrate strong
predictive capabilities and interpretability, the variables in the study can be ranked by importance as follows:
chronic illness, body mass index, blood pressure, education level, ferritin levels in the serum, gestational age,
mean corpuscular haemoglobin, white blood cell count, and hematocrit. These results offer important new
information to medical professionals, enabling them to make better decisions and enhance patient care plans

for anemic patients.

Keywords: Partial Least Square, Support Vector Machine, Principal Component Analysis, Coefficient of de-
termination, and MSE.
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1 Introduction

Regression analysis uses two prominent methods to predict the connection between the dependent variable
and one or more independent variables: Partial Least Squares and Support Vector Machine regression. These
procedures remain frequently used in many different domains, such as chemometrics, machine learning, and
statistics. They are predicated on distinct ideas and presumptions even if they have the same goal.[4][5][8]
SVM regression is a supervised learning algorithm that aims to minimize the difference between expected and
actual values by finding the optimal hyperplane in a high-dimensional space for grouping data points into
discrete categories. The fundamental idea behind this method is to calculate a hyperplane that maximizes the
margin between support vectors, or the data points nearest to the decision boundary. Since SVM regression
does not rely on distributional assumptions like standard regression methods do, it is a good strategy for
controlling nonlinear relationships between variables.[3]

On the other hand, PLSR is a statistical way that uses the identification of latent variables, or components, to
optimize the variance in both the dependent variable and the predictors in order to describe the association
between the dependent variable and some independent variables. The existence of a linear association between
the predictor and responder variables is a fundamental tenet of PLS. By removing orthogonal components, it
effectively manages multicollinearity among predictors.[1][3][12]

SVM regression and PLS differ primarily in their underlying theories and approaches to optimization. PLS
seeks to optimize the covariance between predictors and the response variable, whereas SVM regression
places more emphasis on optimizing the margin between support vectors. In addition, SVM regression works
especially well in high-dimensional spaces and is resistant to overfitting, while PLS regression is easier to
understand and better suited for scenarios in which there are more predictors than observations.[5][7]

To compare their performance, consider a simulation where both SVM regression and PLS are applied to a
dataset with complex nonlinear relationships. SVM regression might deliver superior predictive accuracy,
particularly in high-dimensional contexts, while PLS could provide deeper insights into the data’s underlying
structure, making it a better choice when interpretability is crucial.[9]

Regarding their advantages, SVM regression is highly capable of handling high-dimensional data and is
resilient to overfitting. In contrast, PLS offers greater interpretability and effectively manages multicollinearity.
However, SVM regression can be computationally demanding, especially with large datasets, and selecting the
appropriate kernel function can be challenging.[6]

PLS’s performance is highly responsive to the number of components chosen, and it runs the danger of
overfitting when there are more predictors than explanations.[6]

2 The goals of this research

This study aims to compare the effectiveness of partial least squares and support vector machines, two machine
learning techniques, in diagnosing anaemia.

3 Methodology

Partial Least Squares 3.1

PLS uses latent variables to maximize the association between responses and predictions. In the late 1960s,
World devised it, first for econometrics. PLSR is a widely used multivariate modelling technique for Near-
Infrared spectral data when creating calibrations. It combines MLR and Principal Component Analysis. The
model considers the spectrum data represented by the variable matrix X as well as the properties of interest
represented by the variable matrix Y. The nutrients in sugarcane leaves are estimated by the latent variables that
come from the PLSR model. Next, it builds a regression model to predict response variables simultaneously,

Y. the capacity to distinguish between data and noise in the system being studied. This information feature
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compression yields more practically significant results by condensing the explanatory variable X and
accounting for its association with the predicted variable Y. Concurrently derives the first latent variable, ul,
from the variable set Y, guaranteeing maximum correlation between t and u , and extracts the first latent
variable, t, from the variable set X, capturing maximum variation information. Regression equations with
Y and t and with X and t1 are then established. The algorithm extracts the second latent variable, t, from
the residual information interpreted by t of X, and u from the residual information interpreted by t of
Y, until it reaches the appropriate precision, or iterates until the accuracy requirements are met. The PLSR
model integrates principal components analysis, canonical correlation analysis, and LRM within the modelling

process, enhancing its effectiveness in predictive modelling and analysis of NIR spectral data.[9]

3.2 Mathematical applied of PLS
A brief overview of PLS mathematics is given in this section. PLS is essentially a dimension reduction strategy
combined with a regression model. In contrast to comparable methods like PCR, the latent components

derived by PLS are selected while considering the regression’s dependent variable. Let’s say we wish to use
p continuous predictor variables Zy,...,ZpZq,...,Zp to predict q continuous dependent variables
er- .. ,YqYl,. .. ,Yq. (Z;,y;)l = 1,2, ,H(Z;,y{)i = 1,2, ...+ , 11 Represents the presented

' 1! '
data sample with n observations, which Z; & Vi Z; & Vi stand for the ith observation of the dependent
variable and the predictor variable, correspondingly. The prime represents un-centred fundamental data, i.e.

Their elimination denotes the sample average’s subtraction, i.e.[12]

n !

I s=12%Zs

Z, =2 —————
n

n r

y _yf s=1ys

(i =y ——
! n

I r
The Z; = (Zil’ZiZ’ rzip) npoi = (Zil,Ziz, rzip) nxp of matrix Z. Likewise, Ynxpynxp
I I
containing the Vi = (Vi1, Vio, -, Vin ) ¥i = (Viv, Yizs - Yip)
! !
Z Y1
Z= : And Y=

! !

Zn ¥n

When N < pn < P, the LRM, which is often represented as OLS, cannot be applied COV(Z’Z)
COV(Z"Z) (which can have a maximum rank N — 1n — 1) is singular. In contrast, PLS may be applied
also to cases in which1 < PN < . PLS regression is based on the basic latent component decomposition:
Y=TQ +FY=TQ +F )
Y=TP'+EY=TP'+E )

Where TanTn><c is a matrix giving the latent components for the n observations, PchPch and Qq><c

quc are matrices of coefficients and Enxp Enxp and ananXq are matrices of random errors. Note

that if the given matrices T, P and Q satisfy Equations (1) and (2), then so do T = TM, P =P (M - 1) !
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T"=TM,P" = P(M_l)fand Q"=Qx (M_l);Q* = QX (M_l)rforanynon—singular

C X CC X C matrix M. Thus, the space spanned by the columns of T is more important than the columns
of T themselves.

PLS as well as principal component regression and reduced rank regression can all be seen as methods to

construct a matrix of latent components T as a linear transformation of ZZ:

T=7ZxW

Where Wp xC Wp x ¢ Matrix of weights. In the remainder of the article, the columns of W and T are denoted as

—_ ! —_ f —_ r — !
Wi = (Wyjy -, Wpi) Wy = (Wej,ee, Wpi) and G = (g, -, tni) "G = (L -- -, Tni)
respectively, for 1 = 1,2,3,....ci = 1,2,3, .... C. For a fixed matrix W, the random variables obtained

by forming the corresponding linear transformations er cany szlr cany Zp are denoted as Tl yrany Tc

T,,..., Te
Tl = Wllzl + -+ Wplzp,

To = Wi Zy + -+ Wy Z,
The latent components are then used for prediction in place of the original variables: once T is constructed,

Q_T Q_T is obtained as the least squares solution of Equation (1):

QT = (T'T)'T'Y

Finally, the matrix B of regression coeflicients for the model Y=XB+FY=XB+Fis given as
B=WxQ =Wx (T'T)'T'Y

The fitted response matrix Y Y may be written as

Y=Tx (T'T)'T'Y
If we have a new (uncentered) raw observation X;]X;], the prediction }7{] }76 of the response is given by

Jo ==Xk, y +B (20 -T2k, 7)96 =Xk, y + B (20 —13k,7) o
PLS outputs the matrices W, T, P, and Q in addition to the matrix of regression coefficients B; consequently, PLS
regression refers to the simultaneous performance of dimension reduction and regression in PLS. The columns
of T are frequently referred to as “latent variables” or “scores” in the PLS literature. Since the columns of T in
PLS are not observations of underlying random variables, but rather the outcome of a matrix decomposition,
we prefer the term “latent components” for this study. “Z-loadings’ and ‘Y-loadings’ are common designations
for P and Q, respectively.[11][12]

The response Y should be considered while building the components T, according to the fundamental principle
of the PLS approach. More specifically, as described in the sections on “Univariate response” and “Multivariate
response,” the components are defined so as to have significant covariance with the response. Because of this,
PLS is referred to as a supervised approach as opposed to other methods like principal component analysis
(PCA), which does not use the response to create new components. This characteristic explains why PLS

typically outperforms PCA in prediction tasks. There are four levels at which the different PLS regression

approaches can be characterized: The W matrix itself, the result matrix of the coeflicients of regression B ﬁ ,

V-
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the objective function that the W matrix maximizes, and the procedure used to compute W. The connections
between these four distinct levels are as follows:

Multiple objective functions can be maximized by the same W matrix. However, only one .
W-Matrix (and its opposite—W) often satisfies a given objective function.
The W matrix may be produced via multiple algorithms. u

There is just one possible matrix of regression coeflicients for a given W matrix. It is possible u

for two distinct matrices, W and W*W*, to provide identical regression coeflicients, provided
that an invertible matrix Moy oM ey e exists, so that W' = W X MW™ = W X M. Keep in

mind that while W and W*W™ produce the same forecast, they may not always meet the same goal
function.
3.3 Support Vector Machine Regression
SVM is commonly used for regression and classification in machine learning. Vapnik introduced
the SVM, which is a useful tool for pattern recognition and classification problems. Regression problems can
be solved using SVMs by using a different loss function. SVM has drawn interest and seen widespread use
as a result of its benefits and exceptional generalization performance over alternative approaches. Because
SVM contains the structural risk minimization principle—which has been demonstrated to be superior to the
conventional empirical risk minimization principle—it can provide global models that are frequently unique,
resulting in excellent performance. Moreover, sparse solutions can be obtained and both linear and nonlinear
regression can be carried out because of their particular formulation. However, because it necessitates the
solution of several non-linear equations, determining the final SVM model can be quite computationally
challenging.[2][11]
3.4 Mathematical Model of SVMR
This is a brief synopsis of SVM theory for regression. The fundamental idea behind SVMR s to solve a linear

regression issue in higher dimensional feature space by mapping the novel data (z) nonlinearly. To learn the

input-output connection from the data set V = {(Zi , yl)}FV = {(Zi , yl)}}J, we first regress it using a

linear function. Here, Z{Z; represents the input vector to the SVR model, ¥;¥j is the output value, and p is

the total number of data patterns. The following is an expression for the SVMR model:
f(z)=b+w.0@)f(z) =b+w.@(z) @

where the high dimensional kernel-induced feature space is represented by the function CP(Z)CP(Z) The
parameters w and b, which represent a support vector weight vector and a bias term, are determined by

minimizing the regularized risk function as follows:

R(©) =" + 37 0o (31 f@))R(@ =15 +E5F 0. (3, fz)  ©

[wll? lwll
2
term. pa(Yir f(Zl)) Pe (yir f(Zl)) is the so-called €E-insensitive loss function, which is defined as

where CC represents a cost function measuring the empirical risk. Denotes the regularization

oy i f@z)] — € |y —£(z)] = E]
pg(yl,f(zl)) B [ 0, Otherwise

ey - [lyi @D -6 lyi —f(z)| = €
pa(y“ f(zl)) B 0, Otherwise (©)

In Equation (6), if the predicting error is less than €] the loss equals 0; if not, the Ioss equals a value greater
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than €.
The deviation (ql , f(Zl)) (ql , f(Zl)) from the edges of the €-insensitive zone can be calculated using two
positive slack variables, Ei gi and E: Ef, for ,1 = 1,2,3, U T 1,2,3, v+a », 1. Stated differently,

they express the separation between the real values and the corresponding €-insensitive zone boundary values.

Eq. (5) is converted into the following constrained version by utilizing slack variables:
e 3 I w||
Minimize : ©(w,§, 1§ ) =cYi (& +&) +—

Minimize : ©(w,§,| &) =cY (& +&) +— ”W” )

—b+y;—[w x @(2)] < (§ +¢)
subject to —b + Vi — [W X (P(Z)] < (E: + E)
Ei =0 rEn* =0
—b+y—[w x @(2)] < (§ +¢)
—b+yi—[w x 9(@)] =& +9)
By using Lagrangian multipligrs and Karush%}(@n@i}uﬁmr&oﬁhitions to Eq. (7), it thus yields the following

dual Lagrangian form
Maximize : H(a, o) = —121] (05 — o )(oc )

Maximize : H(a, a ) = -2y _.(a cc (e = ]) (8)

K(xl,xl) Zyl(a a)—EZ(oc

Subject to the constraints:
P =y * .
iz1(aj — ) =0 ,0; ,af €[1,c], i €[1,P]
P * — * '
(s —a;) =0 ,0; ,a; €[1,c], i €[1,P] 9)
The LP in Eq. (9) satisfies the equality &; X C(iEc = Dai X O.’,iic = (. The LP, 00 and CI; af, are

calculated and an optimal desired weight vector of the regression hyperplane is obtained by
w =Y (o5 — o) X K(z,2)w” = ¥E (05 — of) X K(z,7;)

Therefore, the SVM-based regression functior's generic form can be expressed as

f(z) =b+ Y (q — o)) X K(zl,z])f(z) =b+ Y, (q; —a) X K(zi,zj) (10)

in Eq. (10, K(2;,2;)K(2;,2) the function of kernel. The idea of the function of the kernel

K(zi,zj) = d(z;) X (D(Z)K(zi,zj) = ®(z;) X ®(Z)has been introduced to decrease the

computational demand. ([7][10]

4 Result and Discussion
The Children’s Hospital in the Sulaymaniyah Governorate provided the study’s data, which were gathered from

a total of 220 patients. Test and training sets of data were separated apart. Age, education level, gestational age,
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presence of chronic disease, physical exhaustion index, blood pressure, white blood cell count, haemoglobin
level in the blood, hematocrit test, and iron storage test were the explanatory variables that were investigated,

while the haemoglobin ratio was the response variable. Separate the dataset into training and testing sets.

4-1 PLS Algorithm steps

Partial Least Squares regression is useful when you have many predictor variables, and these predictors are
highly collinear.

Z dimension: 219 10 Data:

Y dimension: 219 1
Fit method: kernel pls

Number of components considered: 10

First: PLS regression is a robust multivariate analysis technique used to model the relationships between
predictor variables and response variables. It is especially beneficial when there are more predictor variables

than observations or when the predictors are highly collinear.

VALIDATION: RMSEP
Table (1): Represent Validation: RMSEP

Cross-validation using 10 random segments

Comp  Comp Comp Comp Comp Comp Comp Comp Comp  Comp

Measures (Intercept)
1 2 3 4 5 6 7 8 9 10
Cross
Validation 1.54 0.8904 0.6055 0.4967 0.5026 0.5096 0.508 0.507 0.5078 0.5062 0.5063
Adj Cross
Validation 1.54 0.7839 0.5855 0.4938 0.4995 0.5056 0.5041 0.5031 0.504 0.5025 0.5026

The test RMSE computed using k-fold cross-validation is displayed in the above table, which makes the

following observations:

With only the intercept term in the model, the test RMSE is 1.54. u

Adding the first PLS component reduces the test RMSE to 0.8904. .

Including the second PLS component further reduces the test RMSE to 0.6055. .

We observe that adding more PLS components increases test RMSE. Therefore, it seems -

optimal to use only three PLS components in the final model.
TRAINING: % variance explained

Table (2): Represent Training: % variance explained

Vv
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Training: % variance explained

Comp | Comp | Comp | Comp | Comp | Comp | Comp | Comp | Comp
Measures Comp10
1 2 3 4 5 6 7 8 9
X 10.26 76.35 95.89 98.84 99.18 99.5 99.59 99.8 99.88 100
v 87.71 89.19 91.36 91.41 91.54 91.59 91.61 91.62 91.62 91.62

The percentage of the response variable’s variance that the PLS components account for is shown in this
table. In particular:
Of the variation in the response variable, 10.26% can be explained by the first PLS .
component alone.

Upon adding the second PLS component, the explained variation rises to 76.35%. "

Table (3): Measures of Criteria

Measure Criteria

Model

MSE R-Squared

PLS 0.196758 0.916242

The Mean Squared Error (MSE) value of 0.196758 represents the average squared difference between the actual
and predicted values. Whether this error is considered high or low depends on the data’s scale, but generally,
an MSE closer to 0 is preferred for practical applications.

The R? value of 91.62% indicates that about 91.62% of the variance in the response variable can be explained

by the explanatory variables in the model. This high R? value suggests a strong fit of the model.
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Root Mean Squared Error of Prediction (RMSEP)

1.2 14

RMSEP
1.0
|

06 08

T T T T T T
0 2 4 6 8 10

number of components

Figure (1) Represent root mean square error of prediction.

The statistics used to measure a predictive model’s accuracy is the Root Mean Square Error of Prediction.
It calculates the discrepancy between values that are observed and those that the model predicts. When
evaluating model performance during cross-validation or when using a test dataset, RMSEP is quite helpful.
The aforementioned figure suggests a good fit because it shows how well the model’s predictions match the

actual values.

PLS Scores
[+]
L=
0 [+]
o _
<
8 8-
— [+]
‘;"_ - o
o -
o
"T_ <

-20 -10 0 10 20

Comp 1 (10 %)

Figure (2) Represent the PLS scores.

Ten per cent of the variance in the predictor variables is explained by Component 1 (Compl). This
component’s contribution is minimal, yet it might indicate some underlying structure in the data.
Sixty-six per cent of the variance in the predictor variables is explained by Component 2 (Comp2). The
most significant correlations between the predictors and the response variable are probably captured by this

component, which is also much more significant.
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PLS Loadings
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Figure (3) Represent the PLS loading
Table (4): Represent the ANOVA table
Degree of Mean Square
Sources Sum Square F-Value P-Value
Freedom Error
Z 1 0.03 0.03 0.136 0.7123
A 1 4,68 4,68 22.601 3. 72E-06***
7’ 1 29.60 29.6 142.868 2e-16%*%%
7 1 1.92 1.92 9.292 0.0026**
VA 1 18.21 18.21 87.918 2e-164**
VA 1 14.73 14.73 71.086 5.69E-15%**
A 1 69.65 69.65 336.229 2e-164**
ZZ 1 95.94 95.94 463.112 2e-16***
Z9 1 234.53 234.53 1132.113 2e-16***
Z 1 2.07 2.07 9.997 0.0018**
Residual 208 43.09 0.21
Total 218

Since Z is relatively high, there isn’t much evidence to refute the null hypothesis. In particular, under typical
significance thresholds like 0.05, the variable Z (p-value of 0.7123 > 0.05) is not statistically significant. This
suggests that, in comparison to the noise in the data, X1 does not substantially contribute to explaining
the variance in the dependent variable. On the other hand, because their p-values are all less than 0.05, the

remaining variables are all statistically significant.

z9 -

N
@
|

N
=
|

N
w
|

z10 -

N
IN]
|

N
@
|

N
m
|

N
B
'

N
|

0.00 0.05 0.10 0.15 0.20
Importance

Figure (4) Represent the importance variable in PLS
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From the above diagram, the influencing variables can be arranged as follows:
Z ;: Presence of Chronic Disease
Z: Body mass Index in kg/m2
Z : Blood Pressure
Z: Level of Education
Z : S.Ferritin
Z: Gestational Age
Z7: WBC
Zs: MCH [haemoglobin level in blood]

Z9: HCT [Hematocrit Test |

Second: SVR is a regression problem-solving system that builds upon Support Vector Machine (SVM).
Though SVR for classification relies on the same fundamental ideas as SVM, it adds some adjustments to

make continuous value prediction easier.

Table (5): Comparison between different SVM-Kernel

SVR-Kernel Number of SVR R’ MSE Gamma Epsilon
Polynomial
134 0.8273 0.3115 0.1 0.1
Radial 0.7877 0.3830
117 0.1 0.1

Polynomial Kernel Interpretation

A good fit for the data is indicated by the model’s coefficient of 0.8273, which shows that it "
accounts for 82.73% of the variance in the dependent variable.
The average squared error of the model’s predictions is equal to 0.3115. Better model .

performance is shown by a reduced mean squared error (MSE).

Radial Base Kernel Interpretation

0.7877: This indicates that, while marginally less than the previous number, the model still -
accounts for 78.77% of the variance, indicating a satisfactory fit.
0.3830: This MSE is greater than 0.3115, meaning that, on average, the model’s predictions -
are less accurate than those of the model with an MSE of 0.3115.

In conclusion, a model with an R* of 0.8273 and an MSE of 0.3115 outperforms a model with an R* of 0.7877
and an MSE of 0.3830 in terms of
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SVR Predictions vs Actual
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Figure (5) Represent the SVR predictions vs. actual

In summary, information on the SVR model’s performance for each type of kernel may be obtained by looking
at the scatter around the diagonal line. While polynomial kernels are excellent at modelling polynomial

relationships, they may overfit if not properly adjusted. In contrast, radial kernels are good at handling non-

linearities.

Third: Comparison between PLS and SVR Both methods have their strengths and can be powerful tools in

regression analysis, dependent on the nature of the data and the specific requirements of the analysis. The

result is as follows:

Table (6): Comparison between PLS and SVR

Model MSE R’
Partial Least Square (PLS) 0.21
0.9162
Support Vector Regression Machine (SVR)
0.3115 0.8273

In this case, the Partial Least Squares (PLS) model outperforms the Support Vector Regression (SVR)
model based on the MSE and R-Square values. With a reduced MSE and a greater root MSE, the PLS

model exhibits superior prediction accuracy and explanatory power.

4 Conclusions and Recommendations
4-1 Conclusions

This is how the conclusion is paraphrased:

1. Investigating different kernel functions can increase the accuracy of classification; in biomedical

contexts, radial basis functions frequently produce robust findings. Other kernel functions to
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consider are linear, polynomial, and radial.
2. Partial Least Squares (PLS) is a useful technique for reducing dimensionality while maintaining
important data required for the prediction of anaemia.
3. The PLS model performs better than the Support Vector Regression (SVR) model, as indicated
by its Mean Squared Error (MSE) and R-Square values. A lower MSE and a larger R-Square indicate
better prediction accuracy and explanatory power.
4. PLS provides important insights into the most important variables for predicting anaemia, such as
the presence of chronic disease, body mass index (BMI), blood pressure, education level, S. ferritin,
gestational age, WBC, MCH, and HCT.
4-2 Recommendations
To further improve the diagnostic process and model performance, consider the following
recommendations:
To improve diagnostic performance, look into ensemble approaches that integrate .1
PLS-SVM with additional machine-learning techniques.
Collaborate with medical experts to include the diagnostic model in clinical 2
procedures, guaranteeing its applicability and influence in actual environments.
Provide procedures for the model’s continual monitoring and updating to guarantee 3

that its correctness is preserved when fresh patient data becomes available.
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Appendix (A): Partial Least Square

install.packages(“pls”)
install.packages(“caret”)
library(pls)

library(caret)

# Dummy data

data =read.csv(“C:/hpl.csv”)
data

# Fit the PLS model

pls_model <- plsr(y ~ z1+22+23+24+25+26+27+28+29+210, data = data, validation = “CV”)

# Model summary

summary(pls_model)
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# Calculate the MSE
predicted <- predict(pls_model, ncomp = pls_model$ncomp)
mse <- mean((data$y - predicted)/2)

print(paste(“Mean Squared Error (MSE):”, mse))

# Calculate R-Squared

r_squared <- 1 - sum((data$y - predicted)~2) / sum((data$y - mean(data$y))/2)
print(paste(“R-Squared:”, r_squared))

# Variable importance

vip <- vip(pls_model)

print(vip)

# Goodness of fit plot

plot(RMSEP(pls_model), main = “Root Mean Squared Error of Prediction (RMSEP)”)

# Scores plot

plot(pls_model, plottype = “scores”, main = “PLS Scores”)

# Loadings plot
plot(pls_model, plottype = “loadings”, main = “PLS Loadings”)

# Variable importance plot

barplot(vip, main = “Variable Importance in Projection (vip)”, col = “blue”)

anova_model <- aov(y ~ z1+22+23+24+25+26+27+28+29+210, data = data)

summary(anova_model)

Appendix (B): Support Vector Machines (SVM)

Support vector regression (RBF kernel, polynomial kernel,Y:response,Z :Independent,Z :independent
,Z ;independent, MSE,R-Square ,variables significance, figure) use r programming
install.packages(“e1071”)

install.packages(“caret”)

install.packages(“ggplot2”)

library(e1071)

library(caret)

library(ggplot2)
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data <- read.csv(“C:/hpl.csv”)

data

# Split data into training and testing sets

set.seed(123)

trainIndex <- createDataPartition(data$y, p = 0.8, list = FALSE)
trainIndex

trainData <- data[trainIndex,]

trainData

testData <- data[-trainIndex,]

testData

# Train SVR with RBF kernel

svr_rbf <- svm(y ~ ., data = trainData, kernel = “radial”)
summary(svr_rbf)

# Predict on test data

predictions_rbf <- predict(svr_rbf, newdata = testData)

# Calculate MSE and R-squared for RBF kernel

mse_rbf <- mean((predictions_rbf - testData$y)"2)

rsq_rbf <- 1 - sum((predictions_rbf - testData$y)/2) / sum((mean(trainData$y) - testData$y)/2)
# Train SVR with polynomial kernel

svr_poly <- svm(y ~ ., data = trainData, kernel = “polynomial”)
summary(svr_poly)

# Predict on test data

predictions_poly <- predict(svr_poly, newdata = testData)

# Calculate MSE and R-squared for polynomial kernel
mse_poly <- mean((predictions_poly - testData$y)2)
rsq_poly <- 1 - sum((predictions_poly - testData$y)”2) / sum((mean(trainData$y) - testData$y)"2)
# Print results

cat(“RBF Kernel:\n”

cat(“MSE:”, mse_rbf, “\n”

cat(“R-squared:”, rsq_rbf, “\n\n”

cat(“Polynomial Kernel:\n”)

cat(“MSE:”, mse_poly, “\n”

cat(“R-squared:”, rsq_poly, “\n”

# Combine predictions and actual values for plotting

plot_data_rbf <- data.frame(Actual = testData$y, Predicted = predictions_rbf, Kernel = “RBF”)
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plot_data_poly <- data.frame(Actual = testData$y, Predicted = predictions_poly, Kernel =
“Polynomial”)

plot_data <- rbind(plot_data_rbf, plot_data_poly)

# Plot actual vs predicted values

ggplot(plot_data, aes(z = Actual, y = Predicted, color = Kernel)) +

geom_point() +

geom_abline(slope = 1, intercept = 0, linetype = “dashed”) +

theme_minimal() +

labs(title = “SVR Predictions vs Actual’,

z = “Actual Values”,

y = “Predicted Values”)
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Abstract

This study examines the quality of machine translation (MT) versus Al-assisted translation, with a focus on
Central Kurdish, a language that remains underrepresented in automated translation systems. Our hypothesis
suggests that while AT models like ChatGPT may struggle with direct Kurdish-to-English translation due to
linguistic complexities, they demonstrate greater effectiveness in refining and enhancing machine-translated
outputs. To test this, we selected 10 titles from Rudaw, which were initially translated using Google Translate
and then revised by ChatGPT. The findings indicate that while Google Translate provides more accurate ini-
tial translations, ChatGPT significantly improves the coherence, fluency, and stylistic fidelity of the final texts,
particularly in specific genres. Quantitative analysis was conducted by assigning numerical scores to each
translation based on predefined criteria for accuracy, fluency, stylistic fidelity, contextual appropriateness,
and linguistic complexity (Worthy, 2020). Additionally, qualitative assessments were carried out to examine
specific linguistic challenges and improvements observed in Al-revised translations compared to the initial

machine-generated versions.
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Introduction

In the realm of translation studies, the integration of artificial intelligence (AI) has introduced profound
transformations in the landscape of language translation and comprehension worldwide. AI-powered
translation systems significantly enhance communication equity and inclusion across diverse linguistic
contexts (Ahmed, 2024). Machine translation (MT) systems such as Google Translate have become
ubiquitous tools for instant translations across a multitude of languages. However, their effectiveness
varies significantly depending on the linguistic complexity and cultural nuances of the target language.
Central Kurdish, spoken primarily in Iraq by millions, faces particular challenges in automated
translation due to its relatively limited representation in mainstream translation technologies (Garcia &
Martinez, 2020).

This study aims to critically evaluate and compare the translation quality between MT and Al-powered
language models, focusing specifically on Central Kurdish texts. The primary hypothesis posits that while
MT, exemplified by Google Translate, may initially provide more accurate literal translations, AI-based
models like ChatGPT excel in revising and refining these translations to enhance coherence, stylistic
fidelity, and contextual appropriateness, especially in specific genres such as news headlines (Johnson,
2020). The selection of Central Kurdish for this investigation is deliberate, highlighting a language with
intricate syntactical and semantic characteristics that pose challenges for automated systems primarily
designed for more widely spoken languages. Despite its significance to millions of speakers, Central
Kurdish remains underrepresented in automated translation tools, underscoring the critical need to

assess and enhance translation quality in this context (Taylor & Harris, 2021).

To operationalize our inquiry, we selected a curated set of 10 headlines from Rudaw, a prominent
Kurdish news outlet, translating them initially using Google Translate and subsequently refining them
through ChatGPT. By rigorously analyzing and comparing the outputs, this study seeks to elucidate
the strengths and limitations of both MT and Al in translating Central Kurdish into English, offering
empirical insights into how AI can augment and refine existing MT capabilities, particularly in
underrepresented languages (Turner & White, 2017). This research contributes not only to the discipline
of translation studies but also to broader discussions on AT’s role in linguistic diversity and accessibility.
By assessing and comparing translation outputs across different systems, this study aims to provide
empirical evidence supporting the integration of Al technologies to enhance translation accuracy and

fluency, particularly in languages facing significant translation challenges.

This introduction sets the stage for a comprehensive examination of MT and Al translation quality in
Central Kurdish, emphasizing the potential of Al to refine and bolster existing translation technologies

in linguistically diverse contexts.
Machine Translation (MT) and Artificial Intelligence (AI)

Machine Translation (MT) technologies have undergone significant evolution over the decades, driven by
advancements in computational linguistics, artificial intelligence (AI), and natural language processing
(NLP). Initially conceived as rule-based systems in the mid-20th century, MT progressed through
statistical models in the late 20th century to the current era dominated by neural machine translation
(NMT) and Al-driven approaches. Rule-based systems, developed in the 1950s, relied on linguistic rules
and dictionaries, often resulting in rigid translations lacking nuance and context sensitivity (Mills, 2023;
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Koehn, 2023).

Statistical MT emerged in the late 1980s, introducing probabilistic models based on large bilingual
corpora, which improved translation accuracy by analyzing patterns in language usage. However, it

required significant computational resources and large datasets for training (Mills, 2023; Koehn, 2023).

The advent of Al particularly deep learning techniques in NMT, revolutionized translation quality by
leveraging neural networks to process and translate entire sentences and texts. AI-driven models like
Google Translate and more advanced systems such as ChatGPT by OpenAlI have significantly enhanced
translation fluency, capturing syntactic and semantic nuances with greater accuracy than previous MT
paradigms. These advancements highlight AI’s pivotal role in overcoming traditional MT limitations,

especially in handling complex language structures and idiomatic expressions (Koehn, 2023).

Despite these advancements, translating less commonly supported languages remains a formidable
challenge. Languages like Central Kurdish, with complex syntax and semantic features distinct from
widely spoken languages, often lack sufficient linguistic resources in MT systems. This scarcity hampers
the accuracy and contextual appropriateness of translations, leading to inaccuracies and loss of cultural
nuances. Furthermore, the lack of training data in these languages poses obstacles for AI models trained
predominantly on major languages, limiting their effectiveness in less represented linguistic contexts
(Mills, 2023; Koehn, 2023).

Several studies have investigated the comparative performance of MT and Al in translation quality
assessment across various languages. Research has shown that while MT systems can provide rapid
translations, their accuracy varies significantly depending on the linguistic complexity and available
resources of the target language. Al-driven approaches, characterized by deep learning models like
transformers, have demonstrated superior capabilities in refining and enhancing MT outputs, particularly

in revising stylistic inconsistencies and improving fluency (Mills, 2023; Koehn, 2023).

Previous studies have also highlighted the importance of context and genre-specific adaptation in Al
translation systems. Adaptation to specific text genres, such as news headlines or technical documents,
improves translation accuracy and readability by aligning with domain-specific terminology and stylistic
conventions. This adaptability underscores AT’s potential to tailor translations to diverse linguistic and
communicative contexts, mitigating the challenges posed by less commonly supported languages like

Central Kurdish (Koehn, 2023).

The transformative impact of AI on MT technologies, addresses challenges in translating less commonly
supported languages, and synthesizes previous research on MT and Al in translation quality assessment.
This foundational understanding sets the stage for the empirical investigation into MT and Al translation

quality in Central Kurdish in the subsequent sections of this study.
Methodology

Selection of Texts: ten headlines were selected from Rudaw, a prominent Kurdish news outlet, to
represent diverse topics and linguistic complexities typical of journalistic writing in Central Kurdish.

These headlines served as the basis for evaluating translation quality across various criteria.

Translation Process:
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1. Google Translate Translation: Each selected Kurdish headline was initially translated into
English using Google Translate. This step provided a baseline for assessing machine translation accuracy;,

fluency, and stylistic fidelity.

2. AI (ChatGPT) Revision: Subsequently, the English translations generated by Google Translate
were refined using ChatGPT, an advanced Al language model. The goal of ChatGPT’s revisions was to

enhance the translations in terms of accuracy, fluency, stylistic fidelity, and contextual appropriateness.

Evaluation Criteria:
Translations were evaluated based on the following criteria:

. Accuracy: The extent to which the translation reflects the precise meaning and details of the

original Kurdish headline (Worthy, 2020).

. Fluency: How natural and coherent the translated text reads in English, considering sentence

structure and flow (Worthy, 2020).

. Stylistic Fidelity: The degree to which the translation captures the stylistic nuances and

professional tone appropriate for journalistic or expert discourse (Ferris Translations, 2013).

. Contextual Appropriateness: How well the translation adapts to the specific context and purpose

of the original headline, considering cultural and domain-specific references (Worthy, 2020).

. Linguistic Complexity: How effectively the translation handles syntactic, semantic, and
idiomatic complexities inherent in Central Kurdish, ensuring clarity and accuracy in conveying nuanced

meanings (Ferris Translations, 2013).

By employing a structured evaluation framework encompassing accuracy, fluency, stylistic fidelity,
contextual appropriateness, and linguistic complexity, this study aims to provide comprehensive insights
into the comparative effectiveness of machine translation and AI-driven revision in translating Central
Kurdish texts. The findings contribute to understanding AI’s role in enhancing translation quality and

addressing challenges in linguistic diversity and accessibilit

Example [1]

Fawdich Sentence (5T) cF i aghuythi gty i | KL Vi 05Ty Sy

Trazlaed by Google | Expert Some couples are now infetile dne o ohesity

Traelaie:

Tradaird Chat GPT- Expat Some Couples Currenily Face Infexblity Due to
Cbesity

Revised Version Expert Cbesity Linked to Riting Infertility Raies i Some
Couples
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When evaluating the three translations in terms of Accuracy, Fluency, Stylistic Fidelity, Contextual

Appropriateness, and Linguistic Complexity, several factors come into play:
Accuracy:

Google Translate initially provides a straightforward translation that captures the basic meaning but
lacks specificity and accuracy in nuance. ChatGPT’s translation enhances accuracy by refining the
expression to “Some Couples Currently Face Infertility Due to Obesity,” which clarifies the current
nature of the issue. The revised version further improves accuracy by specifying the link between obesity

and rising infertility rates, providing a more precise and contextually appropriate statement.
Fluency:

Google Translate’s translation is somewhat choppy and lacks natural flow, typical of literal translations.
ChatGPT’s translation improves fluency significantly with a smoother sentence structure and more
natural wording. The revised version maintains this fluency while introducing additional clarity and

cohesion in the expression of ideas.
Stylistic Fidelity:

Google Translate’s initial translation lacks stylistic finesse, presenting the information in a plain and
direct manner. ChatGPT’s version enhances stylistic fidelity by incorporating more professional and
articulate language suitable for an expert statement. The revised version retains and further refines this

stylistic enhancement, aligning more closely with the genre expectations of professional discourse.
Contextual Appropriateness:

Google Translate’s translation lacks specificity and contextual appropriateness by not clearly linking obesity
to infertility in a nuanced manner. ChatGPT’s initial translation improves contextual appropriateness
by specifying that some couples are currently facing infertility due to obesity, adding temporal and
causal context. The revised version enhances contextual appropriateness further by explicitly stating
the link between obesity and rising infertility rates, aligning closely with the intended professional and

informative context.
Linguistic Complexity:

Google Translate’s translation is relatively simple and straightforward, lacking depth in conveying the
complexity of the relationship between obesity and infertility. ChatGPT’s translation introduces more
nuanced language that addresses the complexity of the issue, although it remains accessible and clear.
The revised version maintains this balance while adding specificity and detail, effectively handling the

linguistic complexities involved in discussing medical and health-related topics.

While Google Translate provides a basic translation, ChatGPT significantly improves upon it by
enhancing accuracy, fluency, stylistic fidelity, contextual appropriateness, and managing linguistic
complexity. The revised translation by ChatGPT further refines these aspects, demonstrating AT’s

capability to not only translate but also to revise and improve machine-generated texts to meet higher
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standards of communication and professional discourse.

Example [2]

Kuwdish Sextenre (5T) o pu 3l g g 0 SRy Sk g g a2

Traelued by Goople | Contamimation of several famons tatino brnds has been

Traelaie: wameil

[ Traxelaied Chat GFT- Wimme litoed on Conbmmatum of Several Bandt of
Famaas Tatine Ink

Revised Version: Warning [svoed fir Contaminstion in Several Well Knmwm
Tatino Rranck,

Accuracy: Google Translate provides a basic translation that conveys the general idea but lacks specificity
regarding the contamination issue and the affected brands. ChatGPT’s initial translation improves
accuracy by specifying “brands of famous tattoo ink;” clarifying the type of contamination. The revised
version further enhances accuracy by emphasizing the warning for contamination in well-known tattoo

brands, ensuring a more precise and contextually appropriate statement.

Fluency: Google Translate’s translation is somewhat awkward and lacks smoothness in conveying the
message clearly. ChatGPT’s translation significantly improves fluency with a more natural sentence
structure and cohesive expression. The revised version maintains this fluency while refining the wording

for better readability and flow.

Stylistic Fidelity: Google Translate’s initial translation lacks stylistic finesse, presenting the information
in a straightforward manner without considering professional or journalistic conventions. ChatGPT’s
translation enhances stylistic fidelity by using more formal language suitable for a warning statement.
The revised version maintains and refines this stylistic enhancement, aligning more closely with the

expected tone and style of an official warning.

Contextual Appropriateness: Google Translate’s translation is generic and lacks specific details about
the contamination issue and the affected brands, making it less contextually appropriate. ChatGPT’s
initial translation improves contextual appropriateness by specifying the contamination of brands of
famous tattoo ink, adding clarity and relevance to the warning. The revised version further enhances
contextual appropriateness by clearly indicating the warning for contamination in well-known tattoo

brands, effectively addressing the context and purpose of the original headline.

Linguistic Complexity: Google Translate’s translation is straightforward but lacks depth in conveying
the complexity of the contamination issue and its implications. ChatGPT’s translation introduces
more nuanced language that captures the seriousness of the contamination warning while remaining
accessible and clear. The revised version maintains this balance while adding specificity and detail,
effectively handling the linguistic complexities inherent in conveying technical information related to

health and safety concerns.

While Google Translate provides a basic translation, ChatGPT significantly improves upon it by
enhancing accuracy, fluency, stylistic fidelity, contextual appropriateness, and managing linguistic
complexity. The revised translation by ChatGPT further refines these aspects, demonstrating AT’s

capability to not only translate but also to revise and improve machine-generated texts to meet higher
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standards of communication and professional discourse.

Example [3]

dish Sentence (5T) o T g cald el ngtis AT IS puti
milzied by Goople | Robotic lews' e beiny tested in the United Stries

mlaie;
pdlaied Chat GPT. | Testing Bepin i the United States for Robotic Leg'
nted Vertim Robotic Lest' Underpn Testing i the Uned States

When evaluating the three translations in terms of Accuracy, Fluency, Stylistic Fidelity, Contextual

Appropriateness, and Linguistic Complexity, several aspects emerge:
Accuracy:

Google Translate provides an accurate translation, stating that “Robotic legs” are being tested in the
United States, which captures the essential information but places undue emphasis on the quotation
marks around “Robotic legs” ChatGPT’s translation, “Testing Begins in the United States for ‘Robotic
Legs, improves accuracy by emphasizing the initiation of testing, though it retains the unnecessary
quotation marks. The revised version, “Robotic Legs’ Undergo Testing in the United States,” achieves the
highest accuracy by clearly stating that the robotic legs are undergoing testing, removing unnecessary

punctuation and presenting the information succinctly.
Fluency:

The Google Translate version reads relatively fluently but is somewhat stilted due to the awkward
placement of quotation marks. ChatGPT’s translation enhances fluency with a more natural sentence
structure, “Testing Begins in the United States for ‘Robotic Legs,” which flows better but still includes
the distracting punctuation. The revised version offers the best fluency, “Robotic Legs’ Undergo Testing

in the United States,” with a smooth, natural reading that avoids unnecessary complications.
Stylistic Fidelity:

The Google Translate version lacks stylistic sophistication, presenting the information in a straightforward
but somewhat clumsy manner. ChatGPT’s translation improves stylistic fidelity by using a more
professional tone and emphasizing the beginning of testing. However, the revised version, “Robotic Legs’
Undergo Testing in the United States,” demonstrates the highest level of stylistic fidelity by adopting a

concise and professional tone appropriate for a news headline or technical report.
Contextual Appropriateness:

Google Translate’s translation is contextually appropriate but less effective due to the awkward emphasis
created by the quotation marks. ChatGPT’s version improves contextual appropriateness by highlighting
the initiation of testing, though the quotation marks still detract slightly. The revised version, “Robotic

Legs’ Undergo Testing in the United States,” is the most contextually appropriate, delivering the key
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information clearly and professionally without any unnecessary punctuation.
Linguistic Complexity:

Google Translate’s version handles linguistic complexity reasonably well but lacks nuance. ChatGPT’s
translation introduces more nuanced language with “Testing Begins,” adding a sense of timing and
process but still includes distracting punctuation. The revised version, “Robotic Legs’ Undergo Testing in
the United States,” effectively handles linguistic complexity by presenting a clear and nuanced statement,

balancing clarity and detail without any unnecessary punctuation.

Despite the fact Google Translate provides a basic and accurate translation, ChatGPT improves upon
it by enhancing fluency and contextual appropriateness. The revised translation by ChatGPT further
refines these aspects, demonstrating a superior balance of accuracy, fluency, stylistic fidelity, contextual
appropriateness, and linguistic complexity. This showcases AIs capability to refine and improve

translations, ensuring they meet higher standards of clarity and professionalism.
Example [4]

When evaluating the three translations in terms of Accuracy, Fluency, Stylistic Fidelity, Contextual

Appropriateness, and Linguistic Complexity, the following observations can be made:
Accuracy:

The Google Translate version accurately conveys the essential information that single men are more
likely to die of a stroke. ChatGPT’s version, “Single Men Are More Likely to Die from Stroke,” is
similarly accurate but uses “from” instead of “of,” which is slightly more idiomatic in English. The
revised version by ChatGPT, “Single Men at Higher Risk of Stroke Mortality,” provides a more nuanced
and precise expression, accurately conveying the increased risk of death from stroke among single men

rather than implying a direct cause-effect relationship.
Fluency:

The Google Translate version is fluent but slightly less natural due to the phrasing “more likely to die
of stroke” ChatGPT’s translation improves fluency by using “from” instead of “of,” making the sentence
sound more natural to an English-speaking reader. The revised version, “Single Men at Higher Risk
of Stroke Mortality;” offers the highest fluency, presenting the information in a smooth, professional

manner that flows well and reads clearly.
Stylistic Fidelity:

The Google Translate version lacks some stylistic sophistication, presenting the information in a
straightforward but somewhat clinical manner. ChatGPT’s version improves stylistic fidelity by using a
more natural phrasing. However, the revised version by ChatGPT, “Single Men at Higher Risk of Stroke
Mortality,” demonstrates the highest level of stylistic fidelity by adopting a formal and precise tone

appropriate for a medical or scientific context.

Contextual Appropriateness:
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The Google Translate version is contextually appropriate but slightly less effective due to its less nuanced
phrasing. ChatGPT’s version improves contextual appropriateness with better phrasing but still does
not fully capture the formal tone typically used in medical contexts. The revised version by ChatGPT,
“Single Men at Higher Risk of Stroke Mortality;,” is the most contextually appropriate, delivering the key
information clearly and professionally, and aligning well with the formal tone of the American College

of Cardiology.
Linguistic Complexity:

The Google Translate version handles linguistic complexity reasonably well but lacks nuance. ChatGPT’s
translation introduces a slightly more idiomatic expression but still remains relatively simple. The revised
version by ChatGPT, “Single Men at Higher Risk of Stroke Mortality;” effectively handles linguistic

complexity by presenting a clear and nuanced statement, balancing clarity and detail, and using more

sophisticated medical terminology.

Fxmmyie &

Tomshied by Gongle | Bxpeat: Ostraxthwitic snd ropiored knee aments cxn 2isa be cased by the s
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Although Google Translate provides a basic and accurate translation, ChatGPT’s initial translation
improves fluency and idiomatic expression. The revised translation by ChatGPT further refines these
aspects, demonstrating superior accuracy, fluency, stylistic fidelity, contextual appropriateness, and
linguistic complexity. This showcases AD’s capability to refine and improve translations, ensuring they
meet higher standards of clarity and professionalism, particularly in specialized fields like medical

communication.

The detailed analysis of the above 4 examples provide a thorough explanation of each type of translation

method based on the 5 evaluation criteria. The table below summarizes the whole 10 examples
Discussion of the Results

In this section, the results will be discussed and generalization will be drawn based on the 5 criteria of

the assessment.
Accuracy

The analysis reveals significant differences in translation accuracy between Google Translate and
ChatGPT, emphasizing the role of nuanced expression, contextual clarity, and specificity. Google
Translate generally offers a basic level of accuracy but lacks the nuanced precision needed for complex
translations, whereas ChatGPT provides more refined and contextually accurate translations (Hassan
et al., 2018). Contextual details, such as specifying “brands of famous tattoo ink” or “currently face
infertility,” notably improve accuracy (Koehn, 2020). ChatGPT also excels in capturing idiomatic
expressions, enhancing naturalness and accuracy (Huang et al., 2019). Detailed translations, like “Single
Men at Higher Risk of Stroke Mortality;” offer a more nuanced understanding, crucial for technical
accuracy (Luong et al., 2015). Additionally, punctuation and presentation impact clarity, with ChatGPT
correcting issues like unnecessary quotation marks to reduce ambiguity (Bojar et al., 2016). The iterative
revision process from initial translations to refined versions illustrates how Al can significantly enhance
accuracy through contextual and detailed adjustments (Sutskever et al., 2014). Overall, while Google
Translate provides a foundational level of accuracy, Al-driven revisions by ChatGPT lead to more
precise and contextually sensitive translations, highlighting AI’s growing role in translation quality

across diverse languages and domains.
Fluency

The comparative analysis of translations reveals notable differences in fluency among the evaluated
versions. Fluency, which includes the smoothness, naturalness, and readability of the text, is crucial for
overall translation quality. Google Translate often produces literal and choppy translations that lack
the natural flow of human-generated text, leading to awkward or stilted sentences. For example, “more
likely to die of stroke” is less fluid compared to “more likely to die from stroke,” indicating a need for
more idiomatic phrasing (Hassan et al., 2018). In contrast, ChatGPT consistently improves fluency by
using natural sentence structures and cohesive expressions, resulting in translations that read smoothly
and resemble native English usage (Huang et al., 2019). Proper punctuation and sentence structure are
essential for maintaining fluency, and ChatGPT’s revisions often address issues like misplaced quotation
marks, producing clearer and more readable text (Bojar et al.,, 2016). The iterative revision process

enhances fluency by refining wording and ensuring clarity, leading to engaging and readable translations

VAL



(Luong et al., 2015). Enhanced fluency contributes to the clarity and readability of the translation, making
complex information easier to understand, which is particularly important in professional and academic
contexts (Koehn, 2020). Fluent translations improve the user experience by reducing cognitive load
and facilitating better comprehension. Overall, AI tools like ChatGPT significantly improve translation
fluency by addressing literalness, punctuation, and sentence structure issues, resulting in more natural,
readable, and engaging translations. As Al technology advances, its role in achieving high fluency in

translations will become increasingly important, offering refined solutions for diverse linguistic needs.
Stylistic Fidelity

The examination of translations highlights the crucial role of stylistic fidelity in aligning the translated
text with the appropriate tone and conventions for its context. Stylistic fidelity involves maintaining the
tone, formality, and stylistic nuances of the original text, which significantly affects the perceived quality
and appropriateness of translations. Google Translate often falls short in professional tone, producing
translations that, while accurate, lack the formality required for expert statements or official warnings. In
contrast, ChatGPT consistently enhances stylistic fidelity by adopting a more professional and articulate
tone, as seen in the transformation of “Single men are more likely to die of stroke” to “Single Men at
Higher Risk of Stroke Mortality” (Hassan et al., 2018). Revised translations by ChatGPT further refine
stylistic elements to meet formal conventions, crucial in fields like medical or scientific communication
(Luong et al., 2015). While Google Translate’s straightforward approach may overlook genre-specific
nuances, ChatGPT demonstrates a better alignment with genre expectations, providing translations
that fit news reporting, technical documentation, or medical advisories. For example, “Robotic Legs
Undergo Testing in the United States” is tailored to suit a news headline or technical report (Huang
et al., 2019). Maintaining stylistic fidelity also enhances readability and engagement, with ChatGPT’s
refined translations offering a smoother and more engaging experience. Consistency in stylistic quality
is crucial for professional and academic contexts, where uniformity in tone and style across documents
is essential. Stylistic fidelity impacts the perceived quality of translations, making them appear more
accurate, professional, and trustworthy, especially in critical fields like medical, legal, or technical contexts
(Bojar et al., 2016). Overall, while Google Translate provides a basic level of stylistic fidelity, ChatGPT’s
translations and revisions significantly improve the professional, precise, and contextually appropriate
tones, enhancing readability, engagement, and overall quality. As AI technology advances, achieving
high stylistic fidelity will become increasingly important for producing high-quality translations across

diverse contexts.
Contextual Appropriateness

The evaluation of translations in terms of contextual appropriateness highlights the crucial role this
criterion plays in ensuring that translations are not only accurate but also relevant and suitable for their
intended context. Contextual appropriateness involves aligning the translation with specific situational
and cultural nuances, ensuring that the text effectively conveys the intended message in a meaningful
and appropriate manner (Koskinen, 2008; House, 2015). Google Translate often lacks the specificity
and contextual relevance needed to convey the intended message accurately; for example, its translation
“Contamination of several famous tattoo brands has been warned” fails to specify the nature of the
contamination or the affected brands, reducing its effectiveness (Koehn, 2020). In contrast, ChatGPT

improves contextual appropriateness by adding necessary details and clarity, such as “contamination in
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several well-known tattoo brands,” making the translations more useful for the target audience (Vilar
et al.,, 2018). Contextual appropriateness requires a nuanced understanding of the subject matter and
the incorporation of specific details; Google Translate’s generic translations often miss these nuances
(Callison-Burch et al.,, 2016). For instance, “Single men are more likely to die of stroke” lacks the
professional tone needed for medical contexts, whereas ChatGPT’s “Single Men at Higher Risk of Stroke
Mortality” adds specificity and aligns with the formal tone expected in medical communications (Gao
et al., 2020). Translations must align with their professional and informative contexts to be perceived
as credible and authoritative. For example, ChatGPT’s “Obesity Linked to Rising Infertility Rates in
Some Couples” enhances relevance by explicitly stating the relationship between obesity and infertility,
making it suitable for professional discourse (Torres et al., 2021). Clarity and precision are essential
for effective communication; while Google Translate’s translations are accurate, they sometimes lack
the clarity needed (Miiller et al., 2019). ChatGPT’s “Robotic Legs Undergo Testing in the United
States” avoids awkward punctuation and delivers information clearly and professionally (Edwards et
al., 2022). Cultural and situational sensitivity also plays a role in contextual appropriateness. ChatGPT’s
translations, such as “Warning Issued for Contamination in Several Well-Known Tattoo Brands,’
demonstrate a better understanding of these nuances, making the text more impactful for the intended
audience (Hussein et al., 2021). The overall quality and effectiveness of a translation are significantly
influenced by its contextual appropriateness. ChatGPT’s translations, with improvements in specificity,
nuance, and clarity, enhance the perceived quality and acceptance of the translated text, especially in
professional and academic contexts (Zhao et al., 2023). As AI translation technologies advance, their
ability to achieve high contextual appropriateness will be crucial for producing high-quality translations

that effectively communicate the intended message to the target audience (Liu et al., 2024).
Linguistic Complexity

The analysis of linguistic complexity in translations underscores its critical role in conveying nuanced
and detailed information. Linguistic complexity involves using varied and sophisticated language
structures to accurately represent the depth of the original content. Google Translate often produces
straightforward translations that lack the depth needed for complex topics. For instance, “Some
couples are now infertile due to obesity” is basic compared to ChatGPT’s “Some Couples Currently
Face Infertility Due to Obesity;” which adds nuance and context, enhancing the explanation (Hassan
et al., 2018). Effective translations balance clarity and detail, a strength of ChatGPT, which employs
more sophisticated language structures without sacrificing readability. For example, “Warning Issued
for Contamination in Several Well-Known Tattoo Brands” is improved with added specificity and detail
(Luong et al.,, 2015). Professional and technical language is crucial, and while Google Translate may
lack sophistication, ChatGPT provides precise and formal language, as seen in “Single Men at Higher
Risk of Stroke Mortality;” which aligns with medical communication standards (Huang et al., 2019).
ChatGPT also better addresses contextual and cultural nuances, producing translations like “Robotic
Legs Undergo Testing in the United States” that fit cultural and situational contexts (Bojar et al., 2016).
Additionally, ChatGPT’s translations enhance readability and engagement through natural language
structures, making information more accessible. Overall, the ability to manage linguistic complexity
significantly impacts translation quality. ChatGPT’s translations demonstrate a strong capacity to balance
clarity, use technical language, address contextual nuances, and enhance readability, resulting in high-

quality, nuanced translations suitable for diverse professional and academic contexts. As Al technology
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evolves, its proficiency in handling linguistic complexity will be crucial for producing accurate and

effective translations.
Conclusion

Our analysis reveals that while Google Translate captures the basic meaning of the original text, it
often falls short in specificity and nuance, leading to less accurate translations. ChatGPT, however,
improves accuracy by refining expressions and providing clearer context, with the most significant
enhancements seen in revised versions that align with professional standards. Fluency is another area
where Google Translate struggles, producing translations with a lack of natural flow due to literal
translation. In contrast, ChatGPT achieves smoother sentence structures and more natural wording,
with revisions further enhancing fluency to meet audience expectations. Stylistic fidelity is better
addressed by ChatGPT, which uses professional and articulate language to match the original tone and
genre, particularly in professional contexts. Contextual appropriateness is also improved with ChatGPT,
which provides more precise and relevant translations compared to Google Translate’s generic outputs.
Finally, ChatGPT excels in handling linguistic complexity by using nuanced language and professional
terminology, effectively balancing clarity and detail. The revised translations offer sophisticated and

contextually appropriate language that meets professional and academic standards.
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Abstract

This research investigated the changes in Land Use Land Cover (LULC) in Qaladze city which is
located in the Northeast of the Kurdistan Region Government (KRG) of Iraq, within the Sulaymaniyah
Governorate, over the past twenty years. The study research aims to utilize both GIS and RS techniques
for evaluating changes that occurred in LULC within Qaladze city . The data analysis based on various
Satellite images LEO7_L1TP 2003, LC08_L2SP 2013 and LC09_L1TP 2023 were freely downloaded from
the (USGS) website. The maximum likelihood algorism of supervised classification and Normalized
Difference Vegetation Index (NDVI) methods were applied to generate LULC maps. The results reveal
significant agricultural land and vegetation decreasing dramatically from 2003 to 2023, while the area
occupied by built-up or settlement areas in 2003 more than doubled by 2023. The research highlights the
need for sustainable urban planning and land management strategies to mitigate the adverse impacts of

such rapid changes on the environment and agricultural resources.
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1. INTRODUCTION

Land use is described as the actions undertaken by individuals to carry out economic activities on the
landscape environment including built up, agriculture, commerce, and recreation. Land cover on the other
hand, represents the physical features on the ground surface such as crops, water bodies, soil, structures,
grasslands or forests (Rai et al., 2017). In this regard, knowledge about LULC change becomes an emerging
issue for optimal selection, planning, restoration, and conservation of natural resources.
Human activities significantly impact the Earth's surface, environmental quality, and natural resources. To
mitigate these negative effects, it is necessary to monitor both human activities and environmental changes
(Rimal, 2012). Rapid population growth poses a severe threat to the future of nations, particularly due to the
loss of agricultural land. The expansion of urban areas has emerged as a critical issue, especially since the
latter half of the 20th century, drawing significant attention from various academic disciplines, particularly
geography. Urban growth drives changes in LULC patterns and is closely associated with the increasing shift
from rural to urban living, which poses considerable environmental impacts (Duran, 2012).
Satellite imagery has become highly suitable and valuable for assessing LULC transitions. Combining remote
sensing with Geographic Information Systems (GIS) enables a better understanding of environmental
processes and facilitates the analysis of large volumes of spatial data (Milla et al., 2005). Satellite Image offers
significant advantages over traditional ground survey methods due to its extensive coverage and effectiveness
in mapping isolated or data-scarce regions (Rahman & Rahman, 2021). When it comes to analyzing landform
changes quickly, cost-effectively and with greater precision, GIS and RS techniques are becoming more efficient
than conventional methods due to their ability to provide high-resolution, detailed, accurate and current
information. (Belal and Moghanm, 2011). In order to study of environment changes or LULC changes the GIS
and RS tools are the most powerful in timely interpretation and analysis of the Landsat images.
In the past 20 years, Qaladze city has experienced significant transformation due to population growth and
several diverse factors such as planning and establishment of industrial zones, and the influx of people into
the city. This was why this area was selected for study. Thus, this research aims to utilized GIS and RS for
evaluating changes that occur in LULC within Qaladze city. The aim of the research will be achieved through

three key objectives: -

L. To identify LULC changes in Qaladze City.

2. To evaluate loss the agricultural lands due to urban expansion.

3. To highlight the effectiveness of both GIS and RS techniques and examine the advantages of different
Landsat image data types and various remote sensing approaches.

2. Methodology and Materials

2.1 Study Area

Qaladze is geographically situated in the Northeast of the Kurdistan Region Government (KRG) of Iraq,
within the Sulaymaniyah Governorate. It is a border city located 28.5 kilometers west of Iran. The study area
is the center of the Pshder district, which includes six subdistricts: Qaladze, Sangasar, Zharawa, Halsho, Hero,
and Easewa. The study area covers approximately 31.18 square kilometers. According to the Raparin Statistical
Directorate (2023), the total population of the study area is about 100,102 people. The astronomical location
of the study area is between longitudes 45°05X20” to 45°10X00” East and latitudes 36°09%20” to 36°12K00”
North (Fig.1).
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Figure 1: Location of the study area.

2.2 Data Types and Sources

For the present research, various Satellite images were freely downloaded from the United States Geological
Survey (USGS) website. These images include Landsat 7 Level 1 Terrain Precision (LE07_L1TP) captured in
May 2003, Landsat 8 Level 2 Surface Reflectance Product (LC08_L2SP) captured in April 2013, and Landsat
9 Level 1 Terrain Precision (LC09_L1TP) captured in May 2023, respectively (Table 3.1). All satellite images
were projected onto UTM (Universal Transverse Mercator) coordinate system with datum WGS 1984, Zone

38 North of Hampshire (Tablel).

23 Image Processing

2.3.1  Layer Stacking

Layer stacking is the process of combining bands of the same image into a single file format. Each Landsat
image consists of several layers, and the combination of multiple layers for each image was performed using
the ERDAS Imagine software tool to display them as a single image. The output images from this process can

be easily used for analysis through various software, such as GIS, ERDAS Imagine, and the Environment for
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Visualizing Images (ENVI) (Fig.2).

Tablel: The Landsat images used as a data source for the study.

LE07_L1TP_169035-20200915 11/05/2003  LEO7_LITP 169 35 30
LC08_L25P_169035_20200912 28/04/2013  LCO8_L2SP 169 35 30
LC09_L1TP_168035_20230511_  11/05/2023 ~ LCO9_LITP 168 35 30

Landsat LEO7_L1TP(2003) Landsat LCO8_L2SP (2013)

Landsat LC09_L1TP (2023)

Figure 2: The Layer stacking process output of Landsat images.

Ve Tmages Subset to Area of Interest (AOI)

The boundary of the study area, defined by the city’s master plan, was provided by the Municipality of Qaladze (¥ +YY). Through
the ERDAS imagine (Y+10) soft was used to the subset or clip process. The boundary has used to clip and subset the satellite
images, as the images cover a wide range of areas, while the study area itself covers small portion. According to Rahman et
al. (Y+YY), the subset process is utilized to delineate the target area based on specific coordinates. This method aids in the
identification of ground control points on Landsat images (Fig. V).

FigureY: Subset and clip the satellite images to the study area boundary.
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FigureY: Subset and clip the satellite images to the study area boundary

Y,0 Satellite Image Classification
¥,0,) Supervised Classification Method

The supervised classification method was applied for the Landsat images LE+V_LYTP ¥+, LC+A_LYSP Y+\Y and LC+4_L\TP
Y+¥¥ to display training date due to the spectral signature for three types of land cover classes which are (Built up, agriculture
land and forest). Land cover samples are defined as training sites used to determine land cover classes across an entire image. This
study employed a supervised classification approach, favored due to the availability of satellite images and the researchers> prior
knowledge of the study area. Additionally, the maximum likelihood algorithm was chosen to enhance the classification results.
This method remains one of the most commonly used algorithms in supervised classification process (McIver and FriedL,Y+ +Y:
‘Wu and Shao,Y+ +Y).
Table ¥: LULC classes scheme, based on supervised classification.

LULC Class Description

Built up Residentials, commercial, industrial, roads and other manmade structures.
Agriculture land Cultivated «uncultivateded land and grass.

Forest Trees and forests.

y,0,Y Normalized Difference Vegetation index (NDVI)

The NDVI is employed to estimate levels of dense vegetation. For Landsat V, NDVI uses bands ¥ (Red) and ¢ (Near Infrared),
while for Landsat A and Landsat 9, it relies on bands ¢ (Red) and 0 (Near Infrared) (Zaitunah et al., Y+YA). The NDVI, derived
from a combination of red and NIR reflectance measurements as shown in Equation ), is one of the most widely used vegetation
indices globally. It has been extensively applied as a measure of Green Mass across various spatial and temporal scales (Ghorbani
et al,, ¥+\Y). This index is computed based on the difference between the maximum absorption of radiation in the red spectral
band and the peak reflection in the near-infrared spectral band. NDVT is a numeric indicator used for analyzing remote sensing
measurements and helps establish whether an area contains live green vegetation. NDVI values range from - to V+, where higher
values indicate healthier, denser vegetation, while lower or negative values indicate sparsely vegetated or non-vegetated areas
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such as water bodies, snow, or urban surroundings (Myneni et al.,, 1440).

NIR — RED

NDVI = §IR + RED Equation 1: The NDVI formula
In this study, the NDVI method was applied using the ERDAS Imagine application, and the three Landsat
images were analyzed using the NDVI equation. Different bands were selected for each satellite image: for
instance, Landsat (LEY+ +¥'-+V) utilized Band ¥ for RED and Band ¢ for NIR, while both Landsat (LCY+}Y-+A
and LCY-YY-+4) used Band ¢ for RED and Band 0 for NIR, respectively. This process displays the higher and
lower values of vegetation in the study area (Fig. A). Additionally, to calculate the areas covered by vegetation
and non-vegetation, different threshold values were assigned to collect the pixels for each Landsat image. This
process was conducted using a classification method and a specialized model editor for each NDVI image.
For example, for Landsat LEY - - Y-+V, the threshold was set at NDVI < -,+Y-; for Landsat LCY+\Y-+A, at NDVI
< +,Y0; and for Landsat LCY-YY-+4, at NDVI < -,)Y. Values greater than the threshold indicate areas with
vegetation, while values below it represents areas with no vegetation (Fig.4).

Mults- Trmporal
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,
t //
™ "y
A
.
= L - = r . 1 & X .
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i : i N
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(o e mba 3o M .

Figuret: Flow diagram of the methodology process.
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Y. Results
Y,3 The Supervised Classification Results
The results of the supervised classification method, based on the three different Landsat images (LE+V_L\TP
Y++¥,LC+A_LYSP Y+\¥,and LC+3_LVTP Y+¥Y), are presented in three different forms: tables, graphs, and maps.
The statistics of this method are shown in Table ¥, which displays land cover types in square kilometers, the
percentage coverage of each class, and the changes from Y+ ¥ to Y+\Y and from Y+\¥ to Y-YY. The percentage
coverage of each class type, represented as a column graph, can be found in Fig. 0. Fig. 7| shows the digital maps
of the supervised classification for the years Y+\Y ,Y+ Y, and ¥+ VY, respectively.
The results indicate that the built-up class increased from %34,¢ in Y+ +¥ to %Y'A,0 by ¥+ V¥, and further to Z&A,Y
by Y+YY. In contrast, a significant change was observed in the agricultural class, which decreased from %VV,Y
in Y++Y¥ to %0+,A by Y+ V¥ and from %0+,A to %Z£0,\ by Y+¥Y. Meanwhile, the forest class increased from Y+ +¥ to
Y+ Y, but decreased from Y+\Y to Y+YY (Table ¥, Fig. 0, and Fig. 7).

TableY: The statistics of area calculation land cover types based on supervised classification process.

Land Cover Area in sqkm Coverage % Chang%  Changl%

type 20032013 2013-2023
2003 2013 | 2023 | 2003 | 2013 | 2023

Built up 6.0 1201 1507 194 38.5 48.3 19.1+ 9.8+

Agriculture 243 1587 141 773 508 451 265- 5.7-

Forest 11 33 201 32 108 6.4 7.6 44

Total 3118 318 3L18 100 100 100 e e
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Figureo: The coverage of land cover type area statistics, based on Supervised classification process.

LCO08_L2SP (2013)
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Legend
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Figurel: LULC maps depend on supervised classification among (¥« +¥,Y+ )Y andY-YY).

¥,Y The Normalized Difference Vegetation index (NDVI) Findings

The outcomes of the standard NDVI process are presented in Fig. A, which shows the different vegetation values for each satellite
image. For example, the vegetation values for Landsat LE-V_LVTP Y- +¥ range from +,04+ to +,Y0-, while Landsat LC+A_LYSP
¥+ VY shows values between +,¢A+ and -, V¢, and Landsat LC+3_LVTP Y- YY ranges from +,00+ to +,~Y0. Values close to } indicate
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vegetation areas, whereas values near \- correspond to barren areas (Fig. A).

The results of the NDVI values are displayed in Table ¢, which shows the vegetation and non-vegetation
areas in square kilometers, along with the coverage percentages for LE+V_LYTP Y++¥, LC+A_LYSP Y+\¥, and
LC+9_LATP Y-YY, and the changes that occurred between Y++Y to Y+\¥ and Y« \Y to Y+YY, respectively. The
coverage percentages of vegetation and non-vegetation areas for the years ¥+{¥ ,¥+ ¥, and Y+YY are shown in
a column graph (Fig. V). The NDVI maps for LE+V_LYTP Y++¥, LC+A_LYSP Y+3¥, and LC+3_L\TP Y+YY are
represented in (Fig. 4).

The NDVI findings indicate that the vegetation cover area decreased from Y0,1Y sq. km to ¥+,}V sq. km from
Y++¥ to Y+)¥, while the non-vegetation area increased from 0,07 sq. km to VV,+V sq. km. Additionally, from
Y+3¥ to Y+YY, the vegetation area continued to decrease from Y+,\V sq. km to 17,1V sq. km, while the non-

vegetation area increased from V3,V sq. km to V¢,0% sq. km, respectively (Table.¢).

Table¢: Green Mass area bases on NDVI indicator.

il yla 09iaad§Sl § ailinndyeS ()5S

Land Cover Area in sq.km Coverage % Chang%  Chang%
type 2003-2013  2013-2023
2003 2013 2023 2003 2013 2023
No-Vegetation 5.56 11.01 1451 17.8 354 46.5 17.6+ 111+
Vegetation 25.62 2017 16.67 822 64.6 535 17.6- 11.1-
Total 3118 3118 31.18 100 100 100 .o
90
80
70
60
50
40
30
20
10 .
0 2003 2013 2023
coverage%o
O Vegetation 82.2 64.6 53.5
E No-vegetation 17.8 35.4 46.5
OVegetation ™ No-vegetation

FigureV: The coverage of vegetation and no vegetation.
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€. Discussion of Findings

The results of this research indicate a significant shift in land use and land cover over the past two decades, with most of the
changes occurring in agricultural land and vegetation areas. The data shows that the agricultural land and vegetation area
decreased dramatically from Y- +¥ to Y-YY, while the area occupied by built-up or settlement areas in Y+ more than doubled
by Y- ¥Y. Therefore, settlements recorded the highest increase, while agricultural land recorded the greatest reduction (Tables ¥
and ¢). These changes in LULC can be attributed to various factors, such as population growth and urban expansion. According
to the Pshdar District Mayor (Y-YY) and the Raparin Statistical Directorate (Y+YY), the population of the study area increased
from ¢¢,0+¢ in Y++Y to V++,}+Y in Y- YY Additionally, after Y+ ¥, more than ) -+ people who had migrated to Iran before 144},
returned to Qaladze, alongside population growth du to increased in birth rate and also continuous migration from villages to

the city.

o. Conclusions

In conclusion, this research highlights a substantial transformation in land use and land cover in Qaladze over the past two
decades, particularly in the reduction of agricultural land and vegetation areas and the expansion of built-up or settlement areas.
The findings demonstrate a marked decrease in agricultural land, which corresponds with a significant increase in settlement
areas, reflecting the highest rate of land cover change. These changes are primarily attributed to factors such as population
growth, urban expansion, and the return of families previously displaced to Iran, along with ongoing migration from rural
villages to the city. This study underscores the need for sustainable urban planning and land management strategies to mitigate

the adverse impacts of such rapid changes on the environment and agricultural resources.
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Abstract

Bread is an essential carb source of diet in medial eastern and Asian counters as well as bakery products.
With having massive nutrimental importance, almonds and oats have recently become a major topic in bread
industry and health sections with being reliable alternative of wheat flour to make bread. Oat and almond
bread can be easily made as we prepared them just by mixing baking soda as air incorporator, oat flour,
pysllium husk, water, olive oil and salt. And almond bread by using almond flour instead of oat bread. Both
tested for physiochemical properties, sensory analysis and mechanical testing. Almond bread demonstrates
higher hardness values compared to oat bread, which can be attributed to the denser structure of almond
bread.( Almond bread: Hardness 1 - 1215.667 g, Hardness 2 - 1157.333 g) but (Oat bread: Hardness 1 -
1163.533 g, Hardness 2 - 913.667 gAlmond bread is significantly more springy: 3.467 than oat bread1.033,
indicating a more resilient structure likely due to its higher protein content Almond bread received slightly
more acceptance in sensory evaluation than oat bread, this due to more flavor and appearance of the bread.
Physiochemical and mechanical testing were relatively close to each other. The two type can be a good
carbohydrate or a what bread replacement for whom have celiac deses of having gluten intolerance.
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Introduction 1
Bread baking is a fundamental human activity, involving a mixture of flour, water, yeast, and sodium chloride,
kneaded, fermented, and baked in an oven. .(J,pico.J,bernal, et al .,2015). The almond kernel, a seed with
two large cotyledons, is widely consumed as a snack, used in food preparation, confectionery, bakeries,
chocolates, and pharmaceutical and cosmetic applications. (Prgomet, I.et al. 2017) Almond hulls, rich in
triterpenoids, flavonol glycosides, phenolic acids, and polyphenolic compounds, are an interesting source of
natural antioxidants and bioactive compounds. When incorporated into the diet, they reduce colon cancer
risk, increase high-density lipoprotein cholesterol levels, and reduce LDL cholesterol levels. (Kahlaoui, M.et al.,
2022). Almonds are used in traditional bakery and confectionery products like cookies, marzipan, and milk.
Skins make up 6-8% of seed, with blanching water being a waste and disposal cost. (Garrido,et al 2008) The
almond tree (Prunus dulcis (Mill.) D.A. Webb, Prunus amygdalus Batch, or Amygdalus communis L.) is one
of the most popular nut trees worldwide and ranks number-one in nut production with over 3 million tonnes
.of almond fruits yearly produced throughout an area of over 2 million ha

Almond kernel production produces by-products, including hulls, which account for 35-62% of almond fresh
weight. In Tunisia, green almonds are harvested for special oil production, with green hulls removed before
.(extraction. (Kahlaoui, M.et al., 2022

Almond hulls have varying sugar, protein, and crude fiber content, with varying amounts of acid detergent
fiber, neutral detergent fiber, cellulose, and crude lignin. They are typically used as livestock feed or fuel.
.((Kahlaoui, M.et al., 2022

Oat is a nutritious cereal grain rich in soluble fibers, proteins, unsaturated fatty acids, vitamins, minerals, and
phytochemicals. Its health benefits mainly depend on its dietary fiber and K-glucan content. Oat bread has
.high nutritional quality, pleasant aroma, and excellent moisture retention properties

Oats can enhance bread nutritional quality, but lack visco-elastic properties like wheat gluten. Studies have
focused on composite breads made from wheat and oats, with oat bran, flakes, or flour levels ranging from
.(10-51 %.( E.K, Hiittner et al.2010

Bakery products can use functional ingredients, but quality issues may arise due to alterations in physico-
chemical and sensory features. This work evaluates the potential of using blanched water and blanched almond
skins as food ingredients in cereal-based bakery products, assessing their physico-chemical properties, odor
.(notes, antioxidant activity, and phenolic compounds. (Pasqualone, A., et al., 2018

Aim

In the study we aim to compare between (oat bread and almond bread) physical and propertied and sensory
.evaluation to determine which one is better for human health and better in quality aspect

Material and method 2
Preparing Almond bread and oat bread 2.1
The two types of breads was made with very basic ingredients as seen in ((Espinosa Paez, E., et al 2023) baking
soda as air incorporator, oat flour, pysllium husk, water, olive oil and salt. And used same ingredients for
almond bread by using almond flour, pysllium husk, baking soda, water, olive oil and salt. And Total almond

.bread dough made was 125.67g of almond dough and 230.46g oat dough. Bread was made on stove as a Nan
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Bigaw It oat bread wfter Imking

2.2 Physiochemical determinations

2.2.1 Moisture measurement

The principle of the test was based on weight loos in oven drying The percentage of moisture was estimated according
to the method used in (Al-Janabi, M.I.A.,2022).with T.S determination afterword, water from sample was removed in
a thermal oven at 130 ° C for 1hour.Determining moisture content by comparing the weight of the sample before and

after heating. The moisture content is calculated by the following formula:

[oss in moistue
Moisture % =—T— : (9) * 100
=initial weight of sample(qg)

Equation 1 moisture content

Moisture % =

Equation 1 moisture content

Loss in moisture: initial weight (g) - final weight (g)

Initial weight = wet or original weight of sample before drying

Final weight =weight of sample after drying

222  Ash measurement
Total Ash is an inorganic residue remaining after the material has been completely burnt at a temperature of
550°C in a muflle furnace. It is the aggregate of all nonvolatile inorganic elements present in a material as its

oxides. The sample (5 g) was weighed into previously cleaned and weighted crucibles. The ash content was then
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cooled in desiccators and weighed. The difference in weight between the empty crucible and crucible with ash
residue expressed as a percentage of the original sample weight and recorded as ash content (W.N Baba,et al

»2015).

Equation 2 ash determination

Ash (%) (wt.of ashed sample+crucible)-wt.crucible
8 == :
wt.sample+crucible—wt crucible

Ash (%) = = *100

2.2.3  Kjeldahl nitrogen method:

The kjeldahl procedure measured the nitrogen content of a sample. Ratio can be calculated assuming a ratio of
protein to nitrogen for the specific food being analyzed. The kjeldahl procedure can be basically divided into
following stages: digestion-distillation-titration

In the digestion step, organic nitrogen converted to an ammonium in the presence of a catalyst (K25O4,
CuSO4, H202, and PERCLORIDE) at approximately 370C. The amount of ammonia nitrogen in the solution
is quantified by titration with a standard HCL solution. A reagent blank is carried through the analysis and

volume of HCL titrant required for this blank is subtracted from each determination. (Prentice, N.,et al 1979)
Equation 3 protein determination

(nitrogen content x—6.25)

Protein % = : *100
rotein sample weight(g)

2.3 Mechanical testing

Bread crumb hardness, cohesion, adhesion, springiness, were measured on Texture analyzer (Stable Micro-
system) is used to analyze the samples, according to AACC method 74-09 modified with a press the strip twice
at a test speed of 2.00 mm/sec, and we use a TA9 needle (Imm diameter with 43 mm length)pressure probe

with a 60 mm barrel( Gillespie, R. and Ahlborn, G.J., 2021.)

2.4 Sensory evaluations

Taste Oder color and texture the sensory evaluation of samples was judged by students of TCAS students.
Samples were evaluated for color, Oder taste and texture (mouth fell), the intensity rating (0-9 hedonic point
scale) and preference rating (10-point scale) for each attribute... Water was provided to rinse the mouth

between each sample (Zhao, J.,al ., 2024).

2.5 Statistical analysis

Data collected in excel sheet, for result analysis XLSTAT 7.5.2 version program was used. The obtained results
were subjected to statistical analysis ANOVA. In order to determine the significance of differences between
the average values, Fisher’s LSD-test was applied to determine the direction of the differences between mean

values( De Wit, M., et al ., 2015).

Yol



\@b il i SogainliSHl 1 ol soS 5y

>z

3 Result and Discussion
3.1 Physiochemical properties

Tahle 1 physiochemical attributes of almond and oat bread

Tests Maisture % A Protein %
Samphes
| Coat bread 1 EETS 100 PR
Urat bread & 315 1.500" L2as0"
Almend lrvad 1 4,61 45000 RS
Almand hread 2 LEL A0 2T

Moisture as a quality attribute is important factor affecting shelf life and preservation of bread .as shown in
table 1 The two types of bread showed slightly high difference in moisture with oat bread ranging from (6,330
%to 6.315%) and almond ranging from (4.600 %to 4.450%). and both breads were lower comparing to (R
Gillespie, G] Ahlborn,m 2021) In which almond bread was 11.2% and oat bread 12.5% indicating oats having
much more water content then almonds this may be due to different flour processing.

Regards of moisture ash of almond bread was highest by(4.500%) showing high levels of carbonic compounds
and compared with (MIA Al-Janabi 2022) which found almond to be 3.90% and oat bread 20% to be 3.1% ash
Oat bread by being lowest was (1.600%). this might be due to low

Protein of almond bread was higher than oat bread ranging from 22.575% and 22.600%, however oat bread
with way less protein content ranged from 14.348% to 12.950%, this is considered very low comparing to (E

Espinosa Péez., et al .,2023) in which they resulted in 23%.

3.2 Mechanical evaluation

Table 2 mechanical testing values
Tosts Hardness 1 RETS L) Springiness Cohesiveniees
Samples
Almond bread 15667 1157 33% 3467 o497
Ot bread 1163.533° 913,57 13y 039

Hardness of almond bread ranged from 1215.667% to 1157.333% and oat bread was ranging from 1163%
to 913.667% Springiness of breads showed signifying change with highest of almond (3,467%) and lowest of
oat bread (1.033%) Cohesiveness showed no obvious change results were almond bread of (0.497%) and oat

bread (0.390%) as referred in (R Gillespie, GJ Ahlborn., 2021)
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3.3  Sensory evaluation

Table 3 sensory evaluation of cat and almond bread by 0-% point hedoaic scales

eats Taste Color (der Texture
Samples
Alrond bread H I bl d.alNr A
Chat beread TAlaa 4353 THAY 6,333

Sensory analysis was limited to taste, color, Oder and texture evaluation. almond bread showed high acceptance
according to 0-9 hedonic pointing scale .in taste attribute almond bread was higher 8% and not by far oat was
7.833% .in color both were relatively close in result, almond bread was 8.67% and oat 8.33%, in Oder the difference
was much higher almond bread scored 8, 50% and oat bread was 7.83% this might be due to phenolic compounds in
almond flour. the texture however they both results decreased then usual with almond bread 7.33% and oat bread

6.33% this might be due to the presence of oat granules in the bread(R Gaglio., et al .,2023)

4 Conclusion

The present study after using two types of flour to determine physiochemical, mechanical and sensory determinations
for both samples concludes that Almond bread was significantly higher in ash and protein content, while oat bread
was superior to almond bread in its moisture content. Almond bread has a higher sensory acceptance in all four
attributes (color, taste Oder and texture) and oat bread had less sensory acceptance. Absorption rate than wheat

and oats bread. The wheat bread was distinguished in the characteristic of the color of the face and the color of the
back of bread, compared to the bread produced from almonds. It’s noted that almond bread distinguished in smell
and taste, from bread produced from wheat. And in general both bread types are acceptable to consumption but oat

bread is less nutrient quality.
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Introduction to the Journal

Journal of Kurdistani for Strategic Studies and Scientific Research is a quarterly journal published in the
Kurdish, Arabic, Persian, and English languages

It publishes original, important, effective and influential research and strategic studies across various
fields of study. We promote academic communicationstrive to achive excellence, and stick to dead-
lines. The Kurdistani Journal keeps pace with current developments and keeps up with the aspirations
of researchers and scholars inside and outside of the Kurdistan Region, in terms of scientific analyses
and interpretations.

The journal has the following objectives

First, it aims at promoting strategic research in Kurdistan, creating vast areas of scientific analysis to
academics and researchers in human studies, and supporting the public and private sectors to con-
duct scientific research. It also supports academic discussion, enlightening thinking, and constructive
criticism in all fields of knowledge, incluing politics, economics, management, sociology, psychology,
media, gender studies, violence and terrorism, civil society, philosophy, history, geography, democracy,
human rights, and others.

Second, it strives to ensure that knowledge is disseminated and research findings are shared with gen-
eral readers in the Kurdish and Arabic languages wherever they are in the world

The journal only accepts papers that have not previously been published in other journals, publi-
cations and websites, and this is in accordance with the conditions and regulations set by the KISSR.

Kurdistani Journal of Strategic Studies for Humanitarian Studies is licensed by Kurdistan Region’s Minis-
try of Higher Education and Scientific Research and recognized as a refereed academic journal, accord-
ing to approval letter no 6497 on 8/9/2020 issued by the Directorate of Scientific Affairs, Department
of Research and Development Ministry of Higher Education and Scientific Research, Kurdistan Region.

Section One: Writing, Submiting and Publishing Guidelines

The article is to be submitted through the Kurdistan Institute for Strategic Studies and Scientific Re-
search (KISSR) website, and researchers must bear in mind the following instructions and guidelines
regarding writing and submitting their research.The number of pages should not exceed twenty-five
pages of (A4) sized paper.

The article must contain the following.

Title

Researcher name(s), Department, College, University, Country, and an official e-mail address
Abstract in English, and two other languages, which should be placed before the bibliography
(references, works cited)

Keywords

Article content

Results, findings, and conclusions

-Sources and references.

e o o |

.2 Article Writing Template

. Mechanical Instructions
a. The title of the article should be placed at the top of the first page, be centered,
and an 18-point font size with bold formatting should be used (A 16-point font size
with bold formatting should be used for subheadings, a 14 -point font size for the
body, and a 10-point font size for sources, annotations, and explanations.

YYo
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b. Researcher name(s), Department, College, University, Country, and an official
email address should be written in size (12Indent the first line of the first para-
graph by putting your cursor at the beginning of the paragraph and press the tab
key once.

c. For headings and subheadings, either Unikurd Goran or Unikurd Jino is to be used
for an article written in the Kurdish and Persian languages.

d. For articles written in Arabic, font type Ali-A-Alwand is used for the body and Ali-
A-Samik for the main headings and subheadings.

e. For articles written in English, font type Times New Roman should be used for the
body, a 16-point font size with bold formatting for the main title, a 14-point font
size for the subheadings, a 12-point font size for the body, and a 10-point font size
for the sources and margins.

f.  Use single line spacing between paragraphs.

g. Leave a 2 cm margin on the sides of each page.

B. Follow the Harvard Referencing System for citing and referencing sources or references,

C. The abstract should be in no more than 250 words and should be in one paragraph only. Leave
a single line spacing

D. keywords. Remember that, the keywords should be between 5-7 single words.

E. The article is presented in two different modes: Personal details are to be deleted before up-
loading the article to the electronic platform, and this is for the review process to run anony-
mouslyand for a fair review to be conducted. way from favouritism and biases.

F.  When the review process is complete and the article is conditionally accepted by the review-
er(s),the editorial board contacts the researcher via their e-mail address and asks them to
make the corrections suggested by the reviewer(s).Once the corrections are made, the re-
searcher should resend the article to the journal to be checked by the reviewer(s).

G. Upon completion of the review of the article by the reviewers, the editorial board of the jour-
nal shall informs the researcher whether their research was accepted or rejected.

H. When submitting the article via electronic upload on the the journal’s website, publishing costs
amounting to 250,000 IQD) must be paid, and this is according to the the Ministry of Finance’s
letter no. on//2020If this payment is not made, the article will not be forwarded to a reviewer.

I.  Submission is made electronically via the journal’s website.

Section Two: Article Review
The review process is in three stages:
The first stage: Initial (Preliminary) review:

The article is reviewed by the journal’s management body in a preliminary assessment to see if the ar-
ticle meets the journal’s requirements and that it is eligible for a revie, Here is what the process is like.

- If the language used is not proficient enough, the article will be sent to a linguist for proofreading.

The writing style is benchmarked with the one approved of by the journal to see if it is in alignment -
.with the publishing instructions of the journal

-The journal staff offer formatting changes to the author if required. And, if the work is returned by the
author and is still unorganized, it will rejected and will not be forwarded for a review.

- Every article or written piece will be subjected to a plagiarism detection tool or software to identify
any instances of plagiarism. Authors are held responsible for the originality of their article content and
the information it contains.

The Second Stage: Scientific Review

After the article passes the preliminary review stage, it is sent to two specialist reviewers in the field. If
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the article is rejected by one of them, the article is sent to a third reviewer, and this is because an article
is only accepted with the approval of two reviewers.

The Third Stage: Approval of the Evaluation
The reviewer chooses one of three options:
1 -Rejection: a complete and final rejection of the article.

2 -Conditional Acceptance: It is accepted under the condition of making the required amendments and
changes.

3- Accepting the article as it is: The journal staff might still make some minor formatting changes, but
the article is not subject to a second review and further scrutiny.

i: Evaluation Guidelines for Reviewers
During evaluation, please consider the following questions

1) Does the research make a valuable contribution to current knowledge and literature,
in terms of the development of a theory, generating new data, or developing new
methodology?

(2 Is the research written and submitted in the light of the journal’s instructions to the
authors?

3) Does the research adhere to the criteria that follow?

i Knowledge and depth of understanding of basic concepts and issues
ii.  Argument and its relevance to the assignment title
iii.  Analysis, including originality of examples provided
iv. Evidence and critical use of sources researched

V. Independent thought and personal evaluation of issues under discussion
vi.  Accuracy and clarity of expression, grammar, and punctuation

vii. Logical organization and linking of ideas

viii.  Systematic and standardized in-text citation and bibliographical references

4)The reviewer should either accept the research as submitted, demand a second evaluation after
the suggested changes are made by the researcher, or, reject the research altogether.

ii.Classification Guidelines

1. An original scientific research demonstrates research results that have not previously been
fully or partially published elsewhere.

2. The article under evaluation contains a comprehensive review of recent and current research
in a particular area. Research in this category include questionnaires by their very nature and
should contain references and critical assessments. References must be sufficient enough to
allow for a good view of the subject.

3. Professional research should not be based on original research but must contribute to the ap-
plication of known research results and the introduction of theoretical concepts.

iii: Final Evaluation:
Please make your final decision by ommenting A and B, and filling in Tables 1, 2 and 3.
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A. In the light of the determination of the evaluation and the final judgement of your choice, it
is possible to put in place the justifications that led to that decision: (Your judgments to be

written here)

| accept the article because.. . .

| reject the article because. ..

In the light of the determination of the evaluation and the final judgment you have .B
:chosen, recommendations for amendments by the researcher are to be made

| accept the research only if the researcher makes the following changes:

Table (1) Procedural aspects of the research

Aspects | V.Good ‘ Good H Fair H Accepted H Weak

Title of the article
Research address O
Research references Ul
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The purpose of the research ]

Argument/ Claim

Its importance and merit the study O
Its scientific value Ul
(Findnings align with the resarch goal(s Ol
.Hypotheses ]
Research approach/ Methodology L]
Content O
Conclusion Ul

Table (2) Final assessment

Classification Evaluation Notes H Tick the box

Title of the article

Very good | does not need to be|[]
amended

Good | needs minor adjust- | [
ments before publica-
tion

Acceptable [ is not suitable for publi- | [J
cation until the recom-
mended adjustments

.have been made

Weak is not suitable for publi- ]
cation in a scientific jour-
nal that is strict at all

The Reviewer Signature Date:

Table (3) Personal information of the reviewer

Reviewer Name

Academic Title

Organization

Address

e-mail

Mobile No. (Official)

| hereby state that the review submitted is conducted objec- | Signature
tively and is based on professional, scientific, and ethical stan-
dards.
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