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Abstract:
This study aims to highlight the impact of the sport investment on the
host countries, during the period 1994-2026 , where investment in the
sports field is witnessing an unparalleled qualitative leap and rapid
growth in recent years, and thus it has been at the top of investments in
various countries of the world, providing an opportunity to achieve huge
and imaginary profits and financial returns, in addition to contributing
significantly to raising and advancing the development of the economy
of these countries. The study adopted the descriptive Foresight analytical
approach. The results of the study showed that sports investment in
hosting the world cup had a positive impact on the economy of the host
countries.
Key words: Sport investment, host countries, football world cup.
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Abstract

The study aimed to identify and examine the main factors influencing
survival time of renal failure patients using the Cox regression model, and
to highlight the theoretical and practical importance of this model for
survival analysis. The descriptive-analytical approach was employed by
calculating descriptive indicators of the study variables and using the
semi-parametric Cox regression model to investigate the relationship
between survival time and independent variables. Data were obtained
from the records of Al-Jumaih Dialysis Center in Al-Obeid, Sudan, for the
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period 2023-2024, using a comprehensive survey method. A total of 220
patients with renal failure were observed. The dependent variable is the
patient’s survival time up to the end of study period, along with an
auxiliary variable (still alive or deceased). The independent variables
comprised of four factors potentially affecting survival time, which are:
age, gender, treatment type, and severity of injury. The partial maximum
likelihood method was used to estimate the parameters of the proposed
model, and the significance of independent variables was tested with the
Wald test. The study yielded several key findings, the most important of
which are: males are more likely to have the disease than females, the
age group 49-62 years is the most likely to have the disease than other
age group; and treatment type is the most influential factor on patient
survival time. The study recommends conducting more comprehensive
research, such as investigating why males are more prone to renal failure
than females and exploring the relationship between renal failure and
advancing age.

Keywords:

Al-Jumaih Dialysis Center, Renal failure , Cox regression model, Glomerular
filtration rate (GFR)
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Abstract

Background: Family planning plays an essential role in promoting
maternal health and preventing unintended pregnancies. This study
aimed to determine the pattern and determinants of family planning
methods among women attending Fallujah Teaching Hospital for
Maternity and Children during 2022—-2023.

Methods: A cross-sectional study was conducted at the Family Planning
Unit, Fallujah Teaching Hospital, from December 1, 2022, to May 30,
2023. Data were collected through direct interviews with 341 married
women of reproductive age using a structured questionnaire. Statistical
analysis was performed using SPSS version 26; chi-square and t-tests
were applied with a significance level of p < 0.05.

Results: A total of 341 married women participated in this study, with
ages ranging from 18 to 49 years and a mean age of 34.84 + 7.11 years.
Nearly half of the participants (46.9%) were aged 30—39 years.

The most used family planning methods were the intrauterine
contraceptive device (IUCD) (32.3%) and oral contraceptive pills (OCP)
(31.1%), followed by injection (17.9%) and coitus interruptus (13.2%).
OCP use was significantly associated with younger age (<30 years), higher
education, employment, shorter duration of marriage (<10 years), fewer
than five children, and a desire for more children (p < 0.05).

IUCD use was more common among older women (240 vyears),
hypertensive participants, and those with a history of abortion (p < 0.05).
Conclusions: IUCD and OCP were the predominant family planning
methods among women attending Fallujah Teaching Hospital. Younger,
educated, and employed women preferred OCP, while older,
multiparous, and hypertensive women commonly used IUCD.

Keywords: Family planning, Contraceptive methods, IUCD, Oral
contraceptive pills, Reproductive health, Iraq
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Introduction

Family planning is one of the most important public health measures that
directly affects maternal and child health. It enables couples to decide
freely and responsibly the number and spacing of their children, thereby
reducing the risk of maternal and neonatal complications. Globally,
family planning contributes to reducing poverty, improving women’s
education, and promoting gender equality. According to the World
Health Organization (WHO), modern contraceptive use has prevented
millions of unintended pregnancies and maternal deaths worldwide [1].
Despite these benefits, the use of family planning methods varies
considerably between and within countries. In developed countries,
awareness and utilization of modern contraceptives are high, while in
many developing countries, including those in the Middle East, family
planning practices remain influenced by cultural, social, and religious
factors [2].

Contraceptive methods include short-acting hormonal methods such as
oral pills and injections, long-acting reversible methods such as
intrauterine devices (IUCDs) and implants, barrier methods such as
condoms, and traditional methods such as withdrawal or periodic
abstinence. Each method differs in effectiveness, safety, and
acceptability. The choice of a contraceptive method is determined by
various factors, including age, education, parity, medical condition,
husband’s opinion, and availability of counseling services [3].
Worldwide, the prevalence of contraceptive use among women of
reproductive age (15-49 years) is estimated to be around 49%, but
unmet needs remain high, particularly in low- and middle-income
countries [4]. In many societies, misconceptions, limited health
education, and inadequate counseling services contribute to the low
utilization of modern contraceptive methods [5]. The Sustainable
Development Goals (SDG 3.7) highlight the importance of ensuring
universal access to sexual and reproductive healthcare services, including
family planning, by the year 2030 [6].

In the Middle East, several studies have shown that the intrauterine
contraceptive device (IUCD) and oral contraceptive pills (OCP) are the
most frequently used methods. In Jordan, Bardaweel et al. [7] found that
mood changes were the most common side effect of oral contraceptive
use, while in Saudi Arabia, Mahfouz et al. [8] reported that education and
employment were strong predictors of contraceptive use. Similarly,
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Bhandari et al. [9] in Nepal found that long-acting reversible
contraceptives were preferred by older and multiparous women.

In Iraqg, family planning services are provided in primary health care
centers and teaching hospitals. However, utilization rates remain
suboptimal due to misconceptions, fear of side effects, limited
counseling, and sociocultural influences [10]. Studies in Baghdad, Mosul,
and Kirkuk have shown that oral contraceptive pills and intrauterine
devices are the most common methods used, but the patterns of use and
the determinants influencing women’s choices vary among different
governorates [11,12].

Fallujah, located in Al-Anbar province, represents a region where
information about contraceptive practices is limited. Understanding the
pattern and determinants of contraceptive use in this area can help
health authorities improve maternal health programs and enhance the
quality of counseling services.

Therefore, this study aims to determine the pattern and determinants of
family planning methods among women attending Fallujah Teaching
Hospital for Maternity and Children during the period 2022—-2023.

Methods

A descriptive cross-sectional study was carried out at the Family Planning
Unit of Fallujah Teaching Hospital for Maternity and Children in Al-Anbar
Governorate, Iraq. The study was conducted from December 1, 2022, to
May 30, 2023, under the supervision of the Anbar Health Directorate. The
hospital is a major referral center that provides maternal, child, and
family planning services for women from both urban and rural areas of
Fallujah and nearby districts.

The study population included married women of reproductive age (15—
49 years) who attended the Family Planning Unit during the study period
and agreed to participate in the study. Women who were pregnant or
seeking infertility treatment were excluded. A convenient sampling
technique was used to include all eligible participants during the period
of data collection. A total of 341 women who fulfilled the inclusion
criteria and gave verbal consent were included in the study.

Data were collected through a structured questionnaire prepared by the
researcher after reviewing previous similar studies. The questionnaire
consisted of three main parts. The first part covered sociodemographic
data, including age, educational level, occupation, residence, smoking,
and past medical history. The second part focused on obstetric and
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reproductive history, including duration of marriage, number of
pregnancies, number of miscarriages, number of living children, and
desire for more children. The third part included information related to
family planning practices, such as the type of contraceptive method used,
duration of use, side effects, and reasons for choosing the method.

Each woman was interviewed privately to ensure confidentiality and
accuracy of information. Data were collected for three consecutive
months, three days per week, and five hours per day. A pilot study was
performed on a small sample of married women attending the same unit
to test

the clarity, validity, and reliability of the questionnaire and to estimate
the time required for data collection. Women who participated in the
pilot study were excluded from the main sample.

Collected data were coded and entered the Statistical Package for the
Social Sciences (SPSS) version 26. Descriptive statistics, including
frequency, percentage, mean, and standard deviation, were used to
summarize the data. The Chi-square test was used to examine the
relationship between categorical variables, while the independent
sample t-test was applied for continuous variables. A p-value of less than
0.05 was considered statistically significant.

Ethical approval was obtained from the Center of Training and Human
Resources Development, Al-Anbar Health Directorate. Official permission
was obtained from the hospital management before starting data
collection. Verbal consent was obtained from each participant after
explaining the purpose and objectives of the study. Confidentiality of
information was strictly maintained, and all data were used solely for
research purposes.

The total duration of the study was approximately six months, including
data collection, data entry and analysis, interpretation of statistical
findings, and preparation of the final research report.

3. Results

A total of 341 married women of reproductive age participated in this
study conducted at the Family Planning Unit of Fallujah Teaching Hospital
for Maternity and Children from December 2022 to May 2023. Their ages
ranged between 18 and 49 years, with a mean age of 34.84 + 7.11 years.
Nearly half of the participants (46.9%) were aged 30-39 years, while
19.4% were younger than 30 years and 32.3% were 40 years or older. The
majority of participants were housewives (79.5%), non-smokers (100%),
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and residents of urban areas (54.5%). Regarding education, 36.7% were
illiterate, 25.2% had completed primary school, and 38.2% had secondary
or higher education. Only 4.4% of participants reported a chronic medical
disease. (Table 1).

Concerning obstetric and reproductive characteristics, more than half of
the women (58.1%) had 1-3 pregnancies, 30.2% had 4-6, and 11.7% had
7 or more. Similarly, 54.0% had 1-3 living children, while 13.2% had seven
or more. Most of the women (74.5%) reported no history of abortion,
and 57.2% stated that they did not desire more children (Table 2).
Regarding family planning methods, the most commonly used methods
were the intrauterine contraceptive device (IUCD) and oral contraceptive
pills (OCP), used by 32.3% and 31.1% of women respectively. Other
methods included injection (17.9%), coitus interruptus (13.2%), and
condom (5.6%). Figure (1) and Table (3) show that IUCD and OCP were
the most frequently used methods among participants.

Among OCP users (n = 106), almost half (47.2%) had used the pills for 1—
3 years, 35.8% for less than one year, and 17.0% for more than three
years. The most commonly reported side effect was mood changes
(43.4%), followed by headache (21.7%), weight gain (17.0%), and
irregular bleeding (10.4%). Only 7.5% of the users reported no side
effects (Table 4).

A comparison between OCP and IUCD users showed that OCP users were
significantly younger (mean age 32.4 + 6.2 years) than IUCD users (38.8 +
5.5 years) (p < 0.05). OCP use was significantly associated with higher
educational level, employment, and shorter marriage duration, while
IUCD use was more common among older, multiparous women and
those with hypertension or a history of abortion (p < 0.05). No significant
difference was found between the two groups regarding residence
(urban/rural) (Table s 5 and 6).

These results indicate that sociodemographic and reproductive
characteristics, including age, education, occupation, number of children,
and health status, had a significant influence on the type of contraceptive
method used among women in Fallujah.
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Table 1: Sociodemographic features of the participants

Sociodemographic features No. %
20-29 71 20.8
Age group/years 30-39 160 46.9
240 110 323
Illiterate 125 36.6
Primary 86 25.2
Level of education
Secondary 65 19.1
> Secondary 65 19.1
) Housewife 271 79.5
Occupation
Employee 70 20.5
Urban 186 54.5
Residency
Rural 155 45.5
Smoker No 341 100
Yes 0 0.0
Medical disease (HT) No 326 95.6
Yes 15 4.4
Total 341 100

Table 1 shows that most participants were aged 30-39

housewives, non-smokers, and living in urban areas.
Table 2: Obstetric history of the participants

years,

Obstetric history No. %
. . <10 116 34.0
Duration of marriage/Years >10 295 66.0
Previous pregnancy 341 100
0 206 60.4
Number of miscarriage 1-2 106 31.1
3-5 29 8.5
Have children 341 100
<5 131 38.4

Number of chil

umber of children >5 10 616
Total 341 100

Table 2 demonstrates that two-thirds of the participants had been
married for more than ten years. All women had previous pregnancies
and living children. Most of them (60.4%) had no history of miscarriage,

while the majority (61.6%) had five or more living children.
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Table 3: Family planning methods of the participants

Family planning methods No. %
Yes 75 22.0
No 266 78.0
Spacing/years 12 315 92.4
3-4 26 7.6
Trial to delay or avoid pregnancy by using a contraceptive 341 100
method
Age start using methods to <20 16 4.7
avoid pregnancy/years 20-29 221 64.8
>=30 104 30.5
Condom 10 2.9
Coitus interruptus 45 13.2
. OCP 106 31.1
Contraceptive Methods IUD 110 323
Contraceptive Injection 61 17.9
Contraceptive implant 9 2.6
Advised by gynecologist 206 60.4
Select method Self-medication 135 | 39.6
Complaln'mg from anY side Yes 5 21
effect if you are using
methods other than OCP No 230 97.9
Still using the contraceptive method that you already 91 26.7
used
Had a pregnancy since you started using any type of the
. 45 13.2
contraceptive methods
Total 341 100

Table 3 demonstrates that most participants (78%) did not wish to have
more children. The majority (92.4%) practiced short spacing between
pregnancies (1-2 years). The most commonly used methods were the
intrauterine device (32.3%) and oral contraceptive pills (31.1%). More
than half of the participants (60.4%) selected their contraceptive method
upon a gynecologist’s advice, while self-medication accounted for 39.6%.
Only a small proportion (13.2%) reported pregnancy after starting a
contraceptive method.
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Figure 1: Distribution of contraceptive methods used among the

participants (n = 341).
(lUCD was the most commonly used method followed by oral
contraceptive pills, contraceptive injection, and coitus interruptus).In this
study, the intrauterine device (IUCD) was the most frequently used
contraceptive method (32.3%), followed by oral contraceptive pills
(31.1%), contraceptive injection (17.9%), and coitus interruptus (13.2%).
Condom and implant were the least preferred methods, accounting for
2.9% and 2.6% respectively. These findings are consistent with previous
studies showing that IUCD and oral pills are the most accepted methods
among women of reproductive age due to their availability and
effectiveness.
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Table 4: Family planning of the participants using oral contraceptive

pill
Family planning No. %
Got OCP instruction by doctor 71 67.0
Reading pills package 55 51.9
No side effect 40 37.7
Perceived side effects due to Weight gain 15 14.2
OcCP Irregular mense 5 4.7
Mood changes 46 43.4
Perceived adequate KnO\A{Iedge about correct use 55 519
of pills
Total 106 100

Table 4 shows the distribution of participants using oral contraceptive
pills (OCP). Most of the women (67.0%) received instructions about the
pills from their doctors, while 51.9% reported reading the pills’ package
insert. Regarding the perceived side effects, 37.7% of participants
reported no side effects, while 14.2% experienced weight gain, 4.7%
reported irregular menstruation, and 43.4% mentioned mood changes as
the main side effect. Moreover, 51.9% of the women believed they had
adequate knowledge regarding the correct use of the pills. The
determinants that influenced the choice of contraceptive methods are
shown in Tables 5 and 6. The OCP method was significantly used by
educated and employed women, those married for 10 years or less, and
those with fewer than five children (P<0.005).In contrast, the
intrauterine contraceptive device (IUCD) was significantly associated
with older women (240 years), women with medical diseases such as
hypertension, and those with a history of 1-2 miscarriages (P<0.001).
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Table 5: Distribution of sociodemographic features according to the
most common used methods by participants (OCP and IUCD)

Most common used methods p*
Variables Total OCP (n=106) IUCD (n=110) value
No. % No. %
20-29 41 26 63.4 15 36.6
grouﬁisears 30-39 110 80 | 727 | 30 273 | <0.001
240 65 0 0.0 65 100.0
Illiterate 70 30 42.9 40 57.1
Level of Primary 56 21 37.5 35 62.5 0.005
education Secondary 40 20 50.0 20 50.0
>Secondary 50 35 70.0 15 30.0
. Housewife 166 71 42.8 95 57.2
Occupation Employee 50 35 | 700 | 15 300 0.001
. Urban 115 55 47.8 60 52.2
Residency Rural 101 51 | 505 | 50 49.5 0.78
Medical HT 10 0 0.0 10 100.0 0.002
disease NONE 206 106 51.5 100 48.5
Duration of <10 61 46 75.4 15 24.6
marrlaie/Year 510 155 60 38.7 95 613 <0.001
None 136 81 59.6 55 40.4
Number of 12 65 15 | 231 | 50 769 | <0.001
miscarriage
3-5 15 10 66.7 5 33.3
Number of <5 86 56 65.1 30 34.9
. <0.001
children >5 130 50 38.5 80 61.5

Table 5 demonstrates the distribution of sociodemographic features
according to the most commonly used contraceptive methods among
participants (OCP and IUCD). The oral contraceptive pill (OCP) was more
frequently used among women aged 30-39 years (72.7%) and those in
the 20-29 age group (63.4%), while the intrauterine contraceptive
device (IUCD) was used predominantly by older women aged >40 years
(100%) (P<0.001). Regarding the level of education, the use of OCP was
higher among educated women, especially those with education above
secondary level (70%), whereas IUCD use was more frequent among
illiterate and primary educated women (57.1% and 62.5%, respectively)
(P=0.005). Employment status showed a significant difference: 70% of
employed women used OCP compared to 42.8% of housewives
(P=0.001). Residency, however, did not show a statistically significant
difference (P=0.78). Concerning medical conditions, all women with
hypertension used IUCD, while OCP was mostly used by women without
medical diseases (P=0.002). Duration of marriage <10 years was more
common among OCP users (75.4%), whereas longer marriage durations
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(>10 years) were more associated with IUCD use (61.3%) (P<0.001). As
for obstetric history, OCP use was significantly higher among women
with no miscarriage (59.6%) and those with fewer than five children
(65.1%), while IUCD was preferred by women with 1-2 miscarriages
(76.9%) and =5 children (61.5%) (P<0.001).

Table 6: Distribution of family planning according to the most common
used methods by participants (oral contraceptive pill and intrauterine

device)
Most common used methods
Oral Intrauterine p*
Variables Total | Contraceptive Device
Pill (n=106) (n=110) value
No. % No. %
Like to have another Yes 65 45 69.2 20 30.8 <0.001
child No 151 61 40.4 90 59.6
. 1-2 201 106 52.7 95 47.3
Spacing /years G = 5 0.0 = T <0.001
Age at start using <20 6 6 100.0 0 0.0
methods to avoid 20-29 155 80 51.6 75 48.4 0.003
pregnancy/years 30-39 55 20 36.4 35 63.6
Advisedby | .0 | 5 | 455 85 | 545
Select this method gynecologist 0.097
Self- 60 35 | 583 25 41.7
medication
Do you have Side Yes 69 66 95.7 3 4.3
<0.001
effects No 147 40 27.2 107 72.8
Using same Yes 91 91 100.0 0 0.0
contraceptive method <0.001
that alre: froloc No 125 | 15 | 120 | 110 | 880
Had a pregnancy since Yes 15 10 66.7 5 33.3
you started using any
type of the No 201 | 96 | 478 | 105 | s22 | %18
contraceptive
methods?

Table 6 presents the distribution of family planning characteristics
according to the most commonly used methods (oral contraceptive pills
and intrauterine devices). The desire to have more children was
significantly associated with OCP users (69.2%) compared to IUCD users
(30.8%) (P < 0.001). Regarding birth spacing, the majority of OCP users
(52.7%) preferred a spacing of 1-2 years, whereas all [IUCD users (100%)
preferred longer spacing of 3—4 years (P <0.001). Age at the start of using
contraceptive methods showed a significant difference (P = 0.003).
Women younger than 20 years were exclusively OCP users (100%), while
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IUCD was more frequently used by women aged 30-39 years (63.6%). As
for the method of selection, both groups relied mostly on gynecologist
advice (45.5% for OCP vs 54.5% for IUCD), with a smaller proportion
choosing self-medication (58.3% for OCP vs 41.7% for IUCD); however,
this difference was not statistically significant (P = 0.097). The majority of
OCP users (95.7%) reported side effects, while only 4.3% of IUCD users
did (P < 0.001). Moreover, all OCP users (100%) were continuing to use
the same method, compared to 12% of IUCD users (P < 0.001). Pregnancy
after using contraception was slightly higher among OCP users (66.7%)
than IUCD users (33.3%), but the difference was not significant (P = 0.18).
Discussion

The present study aimed to assess the sociodemographic and obstetric
factors influencing the choice of contraceptive methods among married
women. The findings revealed that oral contraceptive pills (OCP) were
predominantly used by younger, educated, and employed women, while
intrauterine contraceptive devices (IUCD) were more common among
older women with longer marriage duration, higher parity, and a history
of miscarriage.

This result is consistent with studies conducted in other developing
countries, which demonstrated that younger and working women tend
to prefer OCP due to its availability, ease of use, and reversibility,
whereas IUCD is favored by older women seeking a long-term and
effective method of contraception. Similar findings were reported by Al-
Dakhil et al. (2021) and Mahmoud et al. (2020), who found that OCP users
were significantly younger and more educated than IUCD users.
Education level showed a significant association with contraceptive
choice, as women with higher education were more likely to use OCP,
possibly due to better awareness of correct use and side effects.
Conversely, illiterate women preferred IUCD, likely due to physician
recommendations or community influence. This aligns with results from
other regional studies indicating that women’s educational attainment
plays a crucial role in contraceptive awareness and decision-making.
Employment status was another determinant, with working women
showing a higher tendency to use OCP, which might reflect better access
to healthcare services and more autonomy in family planning decisions.
In contrast, housewives were more likely to use IUCD, as they usually
depend on medical advice from healthcare providers.

Regarding side effects, mood changes and weight gain were the most
commonly perceived adverse effects of OCP use, similar to findings from
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previous research (Ali & Ahmed, 2020; Saeed et al., 2019). However,
IUCD users reported fewer side effects, supporting the evidence that
IUCD is well tolerated by most women.
Duration of marriage and number of children also significantly affected
contraceptive choices. Women married for less than 10 years and with
fewer than five children preferred OCP, while those with longer
marriages and higher parity chose IUCD, reflecting a shift toward long-
term methods after completing family size.
Overall, the present study highlights that women’s choice of
contraception is influenced by multiple interrelated factors, including
age, education, occupation, parity, and health status. Strengthening
health education programs and counseling on contraceptive options can
empower women to make informed and appropriate decisions regarding
family planning.
Conclusion
This study demonstrated that the choice of contraceptive methods
among married women is significantly affected by sociodemographic and
reproductive factors. Oral contraceptive pills were more commonly used
by younger, educated, and employed women, whereas intrauterine
contraceptive devices were preferred by older, less-educated, and
multiparous women.
The findings emphasize the need for comprehensive family planning
programs that consider women’s educational and occupational
backgrounds to improve awareness and correct use of contraceptive
methods.
Women’s misconceptions about oral contraceptive side effects, such as
mood changes and weight gain, highlight the importance of counseling
and accurate health education. Strengthening communication between
healthcare providers and women can enhance informed decision-making
and promote the use of safe and effective contraceptive methods.
Recommendations
1. Enhance health education: Continuous health education programs
should be implemented in primary healthcare centers to increase
awareness about the correct use, benefits, and side effects of different
contraceptive methods.
2. Training for healthcare providers: Medical and nursing staff should
receive updated training on contraceptive counseling to provide
accurate and individualized advice to women.
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3. Community outreach: Awareness campaigns, particularly targeting
rural and less-educated women, are essential to correct misconceptions
and encourage informed contraceptive choices.

4. Encourage shared decision-making: Women should be empowered to
participate actively in choosing the most suitable contraceptive method
according to their age, health condition, and reproductive goals.

5. Further research: Future studies with larger samples and diverse settings
are recommended to explore cultural and psychological factors
influencing contraceptive preferences among Iraqi women.

Limitations of the Study
This study was conducted in a limited number of primary healthcare
centers in Al-Fallujah city, which may not represent the entire population
of Iragi women. The cross-sectional design also limits the ability to
establish causal relationships between the studied variables and the
choice of contraceptive methods. In addition, the data were based on
self-reported responses, which may be subject to recall bias or social
desirability bias.

Despite these limitations, the study provides valuable insight into the

factors influencing contraceptive use among married women and can

serve as a baseline for further research in other regions of Iraq.
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Statistical operations (vectors and matrices) and their
application in the MATLAB program

Azhar Kadhim Jbarah Ali Yassin Al-Badrawi
Statistics Department, College of Administration and Economics-
Mustansiriyah University, Baghdad-Iraq

Abstract

MATLAB is one of the scientific statistical and computational software
programs. It is considered a high-performance programming
environment used to perform statistical data analysis, saving time and
effort in writing programs. The term MATLAB originates from two words,
Matrix Laboratory, which means “matrix laboratory"

The main interface window of the MATLAB program

LAET Mah the Sdeu sor Eremiple. o 10od GetingSisted.

Unable To parsz command Ristory lime: >
5 4]

> :,::“ 2

b = The Current Folder Window,
which contains files saved
: under specific names

Mere » Vb

i=b 433

= 234

The Command Window is used to
enter inputs and view outputs

The Workspace, which is stored in
memory
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To create a column vector Al by placing a semicolon between the numbers, as
shown in the following figure.

s
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The transpose method

Using this method, row vectors can be created and the resulting vector
can be converted into a column vector using the transpose function
transpose(x), as shown in the following figure.
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Thus, the column vector b1 is obtained.

Accessing an element in a vector

To access any element in a vector, the vector name is used with the
element index placed inside parentheses, whether the vector is a row
vector or a column vector.

>>c=[3;7;9;8];

>>c(2)

Accessing the second element of the vector

ans=7

Modifying an element in a vector

Any element in a vector, whether the vector is a row or a column vector,
can be modified by accessing the element and then placing an equals sign
followed by the new value.

>>rl=[4 6 8 1012]

>>rl(3) =77

rl=4 6 77 10 12
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Adding an element to a vector

An element can be added to an existing row or column vector that
already contains n elements; the addition is performed at a position after
index n by a positive integer amount.

>>d2=[15 12 16];

>> d2(6) =202

d2=15 12 16 0 0 202

Deleting an element from a vector

To delete the third element of the vector d2, the command is written by
placing empty square brackets [ ] after the equal’s sign.

>>d2(3) =[] d2=15 12 16 0 0 202
d2=15 12 0 0 202
Matrices

To create a matrix, it is done in the following way:

MATLLS BN L8y =51 030

L
-

88



Journal of Statistical Sciences Edition No.:29, Mach 2026

Or by writing the first row, then pressing Enter, followed by the second
row, and Enter again, continuing this way for the remaining rows of the
matrix, as shown below:
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3- Addition and Subtraction of Matrices
The number of rows of the matrices being added or subtracted must be
equal, and the number of columns must also be equal. Let us consider
the following matrices stored in memory:
a= b= c=
3 5 7 3 11 19 4 8 12
4 6 8 7 15 23 6 10 14
Then, the above matrices can be added or subtracted as follows:

>> d=a+b
d=

6 16 26
11 22 31

As shown above.
[P MATLA 320140 = 50

Matrix Multiplication
In matrix multiplication, the number of columns of the first matrix must
be equal to the number of rows of the second matrix, as follows:

a= b=

3 5 7 3 11 19
3 11 12 7 15 2
5 2 1 1 3 4
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Element-wise Operations on Matrices
Each corresponding element of two matrices with the same number of
rows and columns can be multiplied to produce a matrix of the same size.
This is done by placing a dot. before the multiplication operator.
Similarly, any arithmetic operation on corresponding elements of the two
matrices can be performed in the same way, as follows:

>> hl=a.*c a= c=

hl= 3
12 40 &4 4

24 60 112

As shown above.

4 8 12

5 7
6 8 6 10 14

. MATLAZ DAe 0 M)
tut v B
.y A e . ey e an N e e
Sad BE ek Lirmitm & BT e < —’ln-ﬂb- U et "-'. &7 :
{ =~ &5
u e oo | Comus e T ~- USRS o ot
e s . Don Wtapnie | o Omer eiiieie v Cei Caammeie > Ly - .a":n- - Lol e
" . R = o~ ft ez s I
s+ 0N 0o Uuwe b mindowt & Dacavmnts » VATLAS - 4
Nore U Mowwe to MATLARY Waetch Pos Yudes, we Liargien o veeet Qutng Sumss x
) UtriadILay t9 & 9
& 1":h&‘_‘ >> a=13 % 774 & Bl
) rettactiz >> al=[4 8 12:6¢ 10 143
) (sl - >> h=a.*al
%) Utntetim
A vetiedll ) o
¥ etpbest v h =
) Wvehegid sw
; Unttheek! rm 12 L0 o
Uty % -
) Sect2one 4 o0 112
ap
Pare Vabse
b EEETTY
LSS A6 14

91



Journal of Statistical Sciences Edition No.:29, Mach 2026

Accessing Matrix Elements

Any element of a matrix can be accessed by specifying its row and
column. For example, to access the element in the second row and first
column of matrix A, use:

>>a(2,1) a=
ans = 3 5 7
<4 o W L Aaepls Come a T @teemen o) [ ey
~ = o P et T e L TR SRR
. ot e Y & - 5 e
e Gan Gwtpes | Cesdommas v | Ol v ey v ey e sesdme
i —al_ g e LhetoesDo e |
*» » wadom * Docuvems ¢ MATLAD ' U
£ Moo t2 MATLARY Watch ey Nidas. oo Lusocples, o1 e Gatang Scsed .
g
&, >> a=[3 5 7;4 € 8);
., ail, 1)
‘4‘
ll‘
.“{ ans =
o,
Fih :
)
L
i Jx >>
bpw
Narw [
LSSl PAndes)
fHa Ja1143084|

As for calling one or more rows with storage, it is as follows: Calling the
second row from the array e

>> e(2 ’ :) e=
ans = 2 8 14 20
4 10 16 22 4 10 16 22

6 12 18 24
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A second method to access matrix elements

Another way to access elements in a matrix is to treat the matrix as a
single column vector where elements are numbered sequentially column
by column. For example, in matrix E, the element E(4) has a value of 8, E
(9) has a value of 18, and so on for the remaining elements.

>>e (4) e=
ans = 2 8 14 20
8 4 10 16 22
6 12 18 24
>>w=e (9)
W =
18

To change the element located in the first row and third column of matrix
A from 7 to 77, use the following command:

>>a(1,3) =77
a=

3 5 77
4 6 8
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Deleting Elements from a Matrix

Individual elements cannot be deleted from a matrix, as this would
disrupt its dimensions. However, an entire row or column can be deleted.
This is done by referencing the row or column to be deleted, followed by

an equal’s sign and empty brackets, as shown below:
To delete the fifth row of matrix D, use the following command in
MATLAB:

>>d(3, :)=[] d=
d= 25 6 25 6
13 4 1 3 4
2 8 9

-
4 MATLER RiYTIde 12 - ) N

B Powe o MSTIART Wnch they e wew Barrphes o send (gteeg ames

> d
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Adding Elements to a Matrix

An entire row can be added to a matrix, and it will be placed after the last
row. If the new row is added at a position beyond the last row by more
than one, the intermediate rows are filled with zeros.

For example, to add a third row to matrix F, the number of elements in
the new row must match the number of columns of F:

>> (3,:)=[4 2 7] f=
f= 33 6 37
33 6 37 43 7 39
43 7 39
4 2 7
M
[ =My pomia g, o oo~ ooy

References

1- Al-Badrawi, Ali Yassin (2017), “Introduction to Matlab” PhD thesis in
statistics, College of Administration and Economics, Al-Mustansiriya
University.

2- Al-Temimi,S,A &AL-sfar,R,S,(2021)" Basics of Matrices and Linear
Algebra" College of Administration and
Economics, Al-Mustansiriya University, Al-Fann Spaces Printing
Press.

3- Amos Gilat, 2011, Matlab an introduction with applications. Fourth
Edition, John willy&sons,Inc.

4- Devendra K. Chaturvadi,2010,"Modeling and Simulation of systems
Using Matlab Simulink", CR Cpress.

95



Journal of Statistical Sciences Edition No.: 29, March 2026

Publication Prerequisites and terms

The journal publishes scientific research and studies in statistics and

informatics written in Arabic, English and French, to make it clear that

research submitted for publication has been published or submitted for
publication in magazines or other periodicals or presented and published
in periodicals for conferences or seminars.

Send electronic copies (word & PDF) of the research and studies to the

editor should include the name of the researcher or researchers and their

scientific titles and places of work with the address of the correspondence,
the numbers of telephones and e-mail. The research to be published should
be sent electronically in accordance with the specifications below:

a. To be printed on A4 paper and be in the form of a single column and use
the Type simplified Arabic and Times New Roman for English and French
and with a font size (12). Using Microsoft Word and on one face of the
paper.

b. The margin is 2.5 cm for all sides of the paper.

c. The researcher will attach a summary of his research in Arabic, English,
or French in no more than one page.

d. Place references at the end of the paper and separated page. It is
recommended to use the Harvard system of referencing, which
(author's name, year of publication, source address, publishing house,
country).

e. Numbered tables, illustrations, and others as they are received in the
research, documents as aliases of the original sources.

f. The number of search or study pages should not exceed (25) pages.

Authors will notified of receiving their research within two working days

from the date of receipt of the research.

Referees will evaluate all submitted research, the Authors will informed of

the proposed evaluation and modifications if any within two weeks of

receipt of the research.

The editorial board of the Journal has the right to accept or reject the

research and has the right to make any modification or partial redrafting of

the material submitted for publication in accordance with the format
adopted in its publication after the approval of the researcher.

Published research becomes the property of the Journal and may not

republished elsewhere.

The articles published in the magazine reflect the opinions of the authors,

and do not necessarily reflect the view of the Journal or the Arab Institute

for Training and Research in Statistics.

The research is sent to the magazine's e-mail address:

journal@aitrs.org or Info@aitrs.org

P.O. Box: 851104- Amman 11185 Jordan  o2,Y! 11185 (e 851104 .o

Tel: +96265549805 — Fax: +96265549804- www.aitrs.org , info@aitrs.org



mailto:info@aitrs.org
http://www.aitrs.org/
mailto:journal@aitrs.org
mailto:Info@aitrs.org

Journal of Statistical Sciences Edition No.: 29, March 2026

Journal of Statistical Sciences

Scientific Referred Journal

Editorial Board
Editor-in Chief

Dr. Ziad Abedallah

Editorial Secretary

Dr. Bachioua Lahcene

Editorial Board Members

Prof. Dr. Faisal Al-Sharabi Prof. Dr. Abed Khalig Tohami Prof. Dr. Mukhtar Al-Kouki
Dr. Salwa Mahmoud Assar  Prof Dr. Ahmed Shaker Almutwali  Prof. Dr. Issa Masarweh
Dr. Hassan Abuhassan Dr. Hamid Bouzida

Scientific Consulting Committee

Dr. Qassim Al-Zoubi Dr. Nabeel M. Shams  Prof. Dr. Awad Haje Al

Dr. Diaa Awad Dr. Khalifa Al-Barwani  Prof. Dr. Maytham Elaibi Ismael
Dr. luay shabaneh Prof. Dr. Ghazi Raho Dr. Mohammed Husain Ali Al-Janabi
Dr. Ola Awad

Listed in Ulrich’s website
www.ulrichsweb.com
Classified in The Arab Citation & Impact Factor (Arcif)
www.emarefa.net/arcif/
ISSN 2522-64X (Online), ISSN 2519-948X (Print)

P.O. Box: 851104- Amman 11185 Jordan  o2,Y! 11185 (e 851104 .o
Tel: +96265549805 — Fax: +96265549804- www.aitrs.org , info@aitrs.org



mailto:info@aitrs.org
http://www.aitrs.org/
http://www.ulrichsweb.com/
http://www.emarefa.net/arcif/

5 3 239 agy

)99’{ I oy Y ~6<‘
X g\ (€Y \

\)y‘ AITRS 7 e
> o

>, Arab Institute for Training and Research in Statistics

Journal of
Statistical Sciences

Atilna Ll pg.Lv.II dlag

©
N
o
N
5
- Issue No. 29
Scientific Peer-reviewed Journal issued by
o Arab Institute for Training and Research in Statistics
“f Listed in Ulrich’s website
2 www.ulrichsweb.com

Classified in The Arab Citation & Impact Factor (Arcif)
www.emarefa.net/arcif/





