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Article History: 
 This research includes understanding and applying different 

types of nonparametric statistical tests. Nonparametric approaches 

provide an alternative set of statistical techniques that make no 

assumptions about the data. These methods are often used to analyse 

data behaviour that does not require the distribution or parametric 

methods. 

The purpose is to use mathematical concepts to explain and 

implement these various nonparametric tests in emergencies. In this 

research we try to study the relationship between emergencies 

(traffic accidents, falls from a height, shots, sharp tools, military 

operations and civil rebellion) and between age, gender and the four 

seasons of the year through the use of tests and to the period 

(December 1, 2019 to December 30, 2021) Data was collected at 

Shar Hospital in Sulaymaniyah, Kurdistan Region of Iraq. 

Throughout, it was evident that non-parametric tests of independent 

samples were used. Non-parametric tests such as the Mann-Whitney 

and Kruskal-Wallis tests will be applied, and no significant 

relationship between the Season variable and all emergencies. 
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1. Introduction  

In our daily lives, we may constantly encounter an emergency situation as we deal with many 

matters related to our lives, such as preparing children for school, children playing in the garden, or 

doing maintenance work inside the house. All of these may lead to an emergency situation that 

requires going to the hospital. [2,11] In this research, we try to use nonparametric tests in this field. 

John Arbuthnot, a Scottish physician and mathematician, introduced nonparametric analysis 

methods in 1710 [1]. A statistical technique is called a nonparametric test. The assumptions of 

parametric methods do not apply to nonparametric methods. Much research has pointed out a 

fundamental difference between the assumptions of these methods. In general, inferences from 

unlabeled methods are less robust than those from parametric methods. [10] 

Jacob Wolfowitz was the first to coin the term non-parametric, saying: We will refer to this 

condition as a boundary condition. To show the opposite. Where applicable, distribution models are 

unknown, as a non-parametric state [10,13] 

Non-parametric methods of testing hypotheses are appropriate to behavioural science data; these 

tests are called "distribution free", and one of the main advantages is that when the results are analysed 

from the distribution of the population in a certain way, from a population that is distributed in the 

same way in nature. Instead, many of these tests are classified as "data analysis", and this article 

suggests some of their important advantages: non-parametric methods can be used with data that not 

accurate in any mathematical sense, but just data in depth. Another benefit of non-parametric tests is 
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that we can use them with limited data (eg, samples from people with an abnormal type of mental 

illness or cultural samples). 

In medical sciences, we manage research to determine whether assumptions derived from our 

behavioural theories are correct. After selecting a specific hypothesis that is important to a particular 

theorem, we collect experimental data that should provide specific information about the acceptance 

of that theory.  

To reach an accurate conclusion about whether a set of data supports a particular theory, we must 

have an objective method to reject or accept that theory. The objective is emphasised because the 

scientific method requires that general methods reach scientific conclusions and can be replicated by 

other specialised researchers. [7,8] 
 

2. Nonparametric Test Employed with Ordinal Data [9] 

A nonparametric test is a statistical procedure where the data does not conform to a normal 

distribution. The data used in a non-normative proof is usually of the ordinal data type, meaning it 

does not depend on arithmetic properties. Therefore, all tests involving the order of the data are non-

parametric, and no statement is made about the data distribution. 

2.1. Kruskal–Wallis One-Way Analysis of Variance by Ranks [9] 

The two researchers, William Kruskal and Allen Wallis, used a nonparametric test method to 

compare two or more groups by classifying the data [12]. Where more than two groups have different 

means. 

Background information for testing: If you are testing a hypothesis involving two projects, 

perform a one-way Kruskal-Wallis ANOVA using serial data (Kruskal (1952) and Kruskal and Wallis 

(1952)). Or don't depend on the sample. It is an extension of the Mann-Whitney test for more than 

two independent groups, and Kruskal-Wallis analysis of the ranks of variance will give the same   

Mann-Whitney test results when k = 2. A one-way Kruskal-Wallis rank ANOVA is used on the rank-

estimated data when one of the following is true: Integration is available. or (b) the data were 

converted to an interval/correlation format or a categorical format because the investigator had reason 

to believe one or more hypotheses for separate factors between subjects. [5,6] 

One reason several sources use Kruskal-Wallis for univariate analysis of range variance is that 

researchers can reduce or eliminate the effect of outliers in the range of rank/correlation data, because 

outliers can significantly affect the variance; they may be responsible for the heterogeneity in the 

variance between two or more samples. Also, outliers can have a significant impact on the sample 

mean. [4,14] 

𝐻0: 𝜑1 =  𝜑2 =  𝜑3 =  𝜑4 

𝐻1: 𝜑1 ≠  𝜑2 ≠  𝜑3 ≠  𝜑4 
Each sample has an equal observation, and the ranks sum will be equal for all four samples; two 

or more groups will have different ranks when the alternative hypothesis is accepted. [3] 

The standard formation (which also involves different sizes of samples) when two or more groups 

have different means.  

𝐻𝑘𝑤 =  
12

𝑁𝑝(𝑁𝑝 + 1)
 ∑ [

(∑ 𝑟𝑗)
2

𝑛𝑗
] −  3(𝑁𝑝 + 1)

𝑘

𝑗=1

 (1) 

Where  ∑ [
(∑ 𝑟𝑗)

2

𝑛𝑗
] 𝑘

𝑗=1  :The sum of the ranks of each sample  is squared and then divided by the 

number of observations  

2.2. Mann-Whitney Test [15] 

As in the above Wilcoxon test, the Mann-Whitney test was used to determine differences between 

the two groups. Populations are not assumed to be normally distributed. However, if we extend this 

approach to analyses of social interest, we need additional perspectives. 

If we make Assumption about the two distributions are identical. Defined 𝐷𝑖𝑗 =  𝐼(𝑌𝑗 < 𝑋𝑖), 𝑖 =

 1, . . . , 𝑛1 𝑎𝑛𝑑 𝑗 =  1, . . , 𝑛2. Mann-Whitney test is the linear rank statistic [3] 
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𝑈 =   ∑ ∑ 𝐷𝑖𝑗

𝑛2

𝑗=1

𝑛1

𝑖=1

 (2) 

It spins out that U test analog to test W: 

∑ 𝐷𝑖𝑗

𝑛2

𝑗=1

= 𝐷𝑖1 + 𝐷𝑖2 + ⋯ . . +𝐷𝑖, 𝑛2 (3) 

Sum in equation for which 𝑌𝑗 < 𝑋𝑖. Apparently is exact the number of values indexed by j, 

Then, 

𝑈 =  ∑(𝑟(𝑥𝑖) −  𝑘𝑖)

𝑛1

𝑖=1

=  ∑(𝑟(𝑥𝑖) −  𝑘1 + 𝑘2 + ⋯ + 𝑘𝑛1)

𝑛1

𝑖=1

 (4) 

𝑈 =  ∑ 𝑖𝑆𝑖(𝑋, 𝑌) −  
𝑛1(𝑛1 + 1)

2

𝑛1

𝑖=1

𝑈 =  𝑊𝑛 −  
𝑛1(𝑛1 + 1)

2
 (5) 

U-test and the Wilcoxon test are equal because of 𝑘𝑙 +  𝑘𝑎 +. . . + 𝑘, , =  1 +  2 +. . . +𝑛1.[9,15] 

 

3. Statistical data analysis 

To study the relationship between emergency cases (traffic accidents, falls from height, gunshots, 

sharp tools, military operations and civil rebellion.) and the variables (age, gender and the four seasons 

of the year) where age classified into five categories (less than 5, 5-19, 20-44, 45-64, more than or 

equal 65), through the use of non-parametric tests and For the period of (1st December of 2019 till 30 

of November 2021), The data were collected from Shar Hospital in Sulaymaniyah, Kurdistan Region 

in Iraq by using some packages and functions in R and SPSS software and the results of statistical 

analysis as follow:. 
Table (1):  Mann-Whitey test values between (Gender) and (five emergency cases) 

 𝑯𝟎 Sig. Decision 

1 Dist. of Traffic_accidents does not differ across categories of Gender. .0151 Reject 𝐻0. 

2 Dist.  of falls_from_height does not differ across categories of Gender. .0051 Reject 𝐻0. 

3 Dist.  of gunshots does not differ across categories of Gender. .0071 Reject 𝐻0. 

4 Dist. of sharp_tools does not differ across categories of Gender. .0011 Reject 𝐻0. 

5 Dist.  of military_operations_and_civil_rebellion does not differ across categories of Gender. .1741 Retain 𝐻0. 

Table (1) shows a significant relationship between gender and emergencies (Traffic accidents, 

falls from height, gunshots, and sharp tools), except for emergency cases (military operations and 

civil rebellion), where no significant relationship exists. 
Table (2): Mann-Whitey Test values for some tests between (Gender) with (five emergency cases) 

military operations and civil 

rebellion 

Sharps 

tools 
Gun Shot 

falls from 

height 

Traffic 

accidents 
 

40 40 40 40 40 Total N 

149.500 85.000 101.000 98.000 111.000 Mann-Whitney U 

359.500 295.000 311.000 308.000 321.000 Wilcoxon W 

149.500 85.000 101.000 98.000 111.000 Test Statistic 

36.894 36.903 36.416 36.930 36.958 Standard Error 

-1.369 -3.116 -2.719 -2.762 -2.408 Standardized Test Statistic 

.171 .002 .007 .006 .016 
Asymptotic Sig. (2-sided 

test) 

.174 .001 .007 .005 .015 Exact Sig. (2-sided test) 

From Table (2), we note the alternative hypothesis will accepted that means the relation between 

males and females are not same with Traffic accidents (Males is more), and we note the alternative 

hypothesis will accepted that means the relation between males and females are not same with falls 

from height (Males is more). then we note the alternative hypothesis will accepted that means the 

relation between males and females are not same with Gun Shot (Males is more), we note the 
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alternative hypothesis will accepted that means the relation between males and females are not same 

with Sharps tools (Males is more), finally we notice the Null hypothesis will accepted that means the 

relation between males and females are same with falls from military operations and civil rebellion. 

 
Figure (1): Independent-Samples Mann-Whitney Test between (Gender) and (Traffic accidents) 

From the above figure, we note that the relationship between males and females is not the same 

with Traffic accidents (Males are more). 

 
Figure (2): Independent-Samples Mann-Whitney Test between (Gender) and (falls from height) 

From the above figure, we note that the relation between males and females is not the same with 

falls from height (Males are more likely). 

 
Figure (3): Independent-Samples Mann-Whitney Test between (Gender) and (Gun Shots) 

From the above figure, we note that the relation between males and females is not the same with 

Gunshot (Males are more). 

 
Figure (4): Independent-Samples Mann-Whitney Test between (Gender) and (Sharp Tools) 

From the above figure, we note that the relation between males and females is not the same 

with Sharps tools (Males are more).  
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Figure (5): Independent-Samples Mann-Whitney Test between (Gender) and (military operations and civil rebellion) 

From the above figure, we note that the relation between males and females is the same in 

military operations and civil rebellion. 
Table (3):  Kruskal-Wallis Test values between (Seasons) and (five emergency cases) 

 𝑯𝟎. Sig. Decision 

1 Dist. of Traffic_accidents is the same across categories of Season. .913 Retain 𝐻0. 

2 Dist. of falls_from_height is the same across categories of Season. .463 Retain 𝐻0. 

3 Dist. of gunshots is the same across categories of Season. .955 Retain 𝐻0. 

4 Dist. of sharp_tools is the same across categories of Season. .785 Retain 𝐻0. 

5 Dist. of military_operations_and_civil_rebellion is the same across categories of Season. .861 Retain 𝐻0. 

Asymptotic significances are displayed. The significance level is .05. 

Table (3) shows no significant relationship between the seasonal variable and all emergency 

situations (Traffic accidents, falls from height, gunshots, sharp tools, military operations, and civil 

rebellion). 
Table (4):  Kruskal-Wallis test values inside some tests between (Seasons) with (five emergency cases) 

military operations and civil rebellion Sharps tools Gun Shot falls from height Traffic accidents  

40 40 40 40 40 Total N 

0.750 1.066 0.324 2.571 0.527 Test Statistics 

3 3 3 3 3 D.F. 

0.861 0.785 0.955 0.463 0.913 Asymptotic Sig. (2-sided test) 

From Table (4), we notice the alternative hypothesis will not be accepted, which means the 

relation between the four seasons is the same for all emergency situations (Traffic accidents, falls 

from height, gunshots, sharp tools, military operations, and civil rebellion). 

 
Figure (6): Kruskal-Wallis Test between (Season) and (Traffic accidents) 

 

 
Figure (7): Kruskal Wallis Test between (Season) and (falls from height) 

 

 
Figure (8): Kruskal Wallis Test between (Season) and (gun shots) 
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Figure (9): Kruskal Wallis Test between (Season) and (Sharp tools) 

 

 
Figure (10): Kruskal Wallis Test between (Season) and (military operations and civil rebellion) 

Table (5):  Kruskal-Wallis Test values between (Age) and (five emergency cases) 

 𝑯𝟎 Sig. Decision 

1 Dist. of Traffic_accidents is the same across categories of Age. .000 Reject 𝐻0. 

2 Dist. of falls_from_height is the same across categories of Age. .000 Reject 𝐻0. 

3 Dist. of gunshots is the same across categories of Age. .000 Reject 𝐻0. 

4 Dist. of sharp_tools is the same across categories of Age. .000 Reject 𝐻0. 

5 Dist. of military_operations_and_civil_rebellion is the same across categories of Age. .000 Reject 𝐻0. 

Asymptotic significances are displayed. The significance level is .05. 

Table (5) shows a significant relationship between the Age variable and all emergencies (Traffic 

accidents, falls from height, gunshots, sharp tools, military operations, and civil rebellion). 
Table (6): Kruskal-Wallis Test values between (Age) and (five emergency cases) 

military operations and civil rebellion Sharps tools Gun Shot falls from height Traffic accidents  

40 40 40 40 40 Total N 

34.358 25.839 24.399 22.591 31.219 Test Statistics 

4 4 4 4 4 D.F. 

0.000 0.000 0.000 0.000 0.000 Asymptotic Sig. (2-sided test) 

From Table (6), we notice that the alternative hypothesis will be accepted, which means the 

relation between the Age categories is not the same for all emergency situations (Traffic accidents, 

falls from height, gunshots, sharp tools, military operations, and civil rebellion); there are significant 

differences among them. 

 
Figure (11): Pairwise Comparison of Age 

 From the above Figure, we notice that the relation between the Age categories is not the same for 

all emergency situations (Traffic accidents, falls from height, gunshots, sharp tools, military 

operations, and civil rebellion); there are significant differences among them. 
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Table (7): Show Pairwise Comparison test values of Age 

 
Each row tests 𝐻0The distances of sample one and sample two are identical, and the asymptotic 

mean (two-tailed test) is shown. The significance level is 0.05. Significant values were adjusted with 

Bonferroni corrections for different tests. 
 

 
Figure (12): Kruskal Wallis Test between (Age) and (Traffic accidents) 

 
Figure (13): Kruskal Wallis Test between (Age) and (falls from height) 
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Figure (14): Kruskal Wallis Test between (Age) and (gun Shots) 

 

 
Figure (15): Kruskal Wallis Test between (Age) and (Sharp tools) 

 

 
Figure (16): Kruskal Wallis Test between (Age) and (military operations and civil rebellion) 

 

4. Conclusions 
We have applied the different nonparametric techniques and their importance, such as the Mann-Whitney 

and Kruskal-Wallis tests. The nonparametric Approach has succeeded in analysing emergencies through its 

use in this paper. It has been shown that the gender variable and emergencies (Traffic accidents, falls from 

height, gunshots, sharp tools) have a significant relationship, except for emergency cases (military operations 

and civil rebellion), where there is no significant relationship. There is no significant relationship between the 

Season variable and all emergencies, and the Age variable has an essential relationship with all emergencies. 

There is a strong relationship between Age and all five emergency cases inside. 

 

5. Recommendations 

We recommend the following recommendations for future studies: 

1. Expanding the sample size by taking different cities and regions to compare emergencies on a regional 

basis 

2. Using the parametric method, such as principal components analysis or post-experimental tests, such as 

(Duncan), (Dunnett), (Bartlett), etc. or other post hoc tests. 

3. Taking other emergency cases such as (stroke or heart attacks) and (spontaneous abortion), etc. or other 

risk variables such as (marital status), (educational achievement), (occupation), etc. 
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 معلومات البحث
 

 المستخلص

 البحث:تواريخ 

 
يتضمن هذا البحث فهمًا وتطبيقًا لأنواع مختلفة من الاختبارات الإحصائية غير  

المعلمية ، اذ تقدم المناهج غير المعلمية مجموعة بديلة من التقنيات الإحصائية التي تضع 
افتراضات محدودة للبيانات أو لا تضع أي افتراضات على الإطلاق  وغالباً ما تسُتخدم 

 تحليل سلوك البيانات التي لا تحتاج إلى توزيع أو تتطلب طرقًا معلمية هذه الطرق ل
الهدف هو استعمال المفاهيم الرياضية لشرح وتنفيذ هذه الأنواع المختلفة من  

نحاول دراسة العلاقة بين حالات غير المعلمية في  حالات الطوارئ، الاختبارات 
لقات النارية، الأدوات الحادة، الطوارئ )حوادث المرور، السقوط من ارتفاع، الط

العمليات العسكرية والتمرد المدني( وبين العمر والجنس وفصول السنة الأربعة من خلال 
استعمال الاختبارات غير المعلمية للعينات المستقلة التي تم جمع بياناتها في مستشفى شار 

(. 2021ديسمبر  30إلى  2019ديسمبر  1في السليمانية، إقليم كردستان العراق للفترة )
واليس, -ويتني واختبار كروسكال-مانسيتم تطبيق الاختبارات غير المعلمية مثل اختبار 

أن هناك علاقة ذات دلالة إحصائية بين الجنس  ومن خلال النتائج العملية تم التوصل الى 
وحالات الطوارئ )حوادث المرور، السقوط من المرتفعات، إطلاق النار، الأدوات 

(، باستثناء حالات الطوارئ )العمليات العسكرية والتمرد المدني( حيث لا توجد الحادة
ير الموسم وأنه لا توجد علاقة ذات دلالة إحصائية بين متغ .علاقة ذات دلالة إحصائية.
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