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Conducting comparisons to analyze financial reality under the umbrella of the Kruskal-Wallis test: Evidence from the Saudi financial market

[bookmark: _GoBack]ABSTRACT
The study aims to analyze the financial reality of industrial companies listed on the Saudi Stock Exchange (SSE) to analyze sectoral differences using the non-parametric Kruskal-Wallis test. A comparative design was adopted to investigate the reality of industrial companies across different sectors using financial indicators to identify significant differences. The study focused on industrial companies listed on the SSE during 2024 in the basic materials, capital goods, and long-term commodities sectors. Financial data was collected for fifteen companies distributed across three main sectors, and the Kruskal-Wallis test was used to determine whether there were significant statistical differences in three key financial indicators: net profit, net assets, and market value. The results reveal statistically significant differences between the sectors studied, with the capital goods sector recording the highest financial performance, while the long-term commodities sector showed the lowest performance. These results underscore the need to apply non-parametric methods to uncover significant differences that financial methods may fail to detect. The study concluded by integrating statistical and financial strategies to achieve accurate and reliable results, thus providing investors and financial analysts with a better understanding of the decision-making process.
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1. INTRODUCTION
The economic environment has undergone significant political, cultural, and technological transformations. These changes have intensified competition among companies and increased the need for more accurate and reliable financial performance assessments. In this context, analyzing corporate financial performance has become vital for investors and policymakers seeking to understand the underlying factors shaping business success. Despite the growing importance of financial analysis, traditional evaluation methods that rely solely on financial ratios often fail to provide a comprehensive understanding of fundamental differences. They do not monitor whether observed differences between companies are statistically significant. As a result, decision makers may reach incomplete and inaccurate conclusions based on limited evidence. This study integrates statistical methods with financial analysis to address this limitation by applying the non-parametric Kruskal-Wallis test. This approach allows for a more accurate assessment of financial differences across sectors and enhances the reliability of results derived from financial statements. The study focused on three industrial sectors within the Saudi financial market and examined three key financial indicators: net profit, which represents financial performance; net assets, which reflect financial position; and market value, which reflects companies' competitive strength. The study combines statistical tools with financial metrics to provide deeper insight into sectoral differences and improve decision-making for investors, analysts, and policymakers in the Saudi financial market.

2. THEORETICAL FRAMEWORK

2.1. The Concept of Financial Statements
According to accounting standards, financial statements are a structured financial presentation of an organization's transactions. They are the means accountants use to collect, process, and present economic information. [1] Financial statements are essential for assessing an organization's financial position and performance. They are an integral part of any company's operations, as they are a document that reflects the organization's financial position and activities over a specific period. [2]
Financial statements are accounting documents that compile essential financial data for a company's economic analysis. They cover specific periods and have a detailed descriptive structure to thoroughly examine the numbers, helping managers analyze the company's performance. [3] Financial statements also aim to provide information about the financial position, financial performance, and changes in an entity's financial status. [4] They assist investors, creditors, and other users in making informed economic decisions. [5] This allows many users to utilize, analyze, and interpret the statements to support current and future decision-making. [6] 
The main objective of preparing financial statements is to provide an accurate and transparent description of a company's financial position, assets, and economic performance. These statements provide essential information to external users, such as investors, transaction participants, and credit decision makers. [7] In addition, financial statements are the primary source of knowledge about a company's operations and activities and provide a historical perspective on management decisions, which are reflected in the elements of the management report. The following are the four main functions of financial statements: informational, documentary, analytical, and control. [8] . Financial statements typically include four main components: the balance sheet, the income statement, and the cash flow statement, as follows: [9]
Balance Sheet: The balance sheet overviews a company's assets, liabilities, and shareholders' equity at a specific time. It reflects a company's financial position and is essential for assessing its solvency. And its liquidity. [10]
Income Statement: Also known as the Profit and Loss Statement, this report summarizes a company's revenues, expenses, and profits or losses over a specific period. It is crucial for understanding a company's operational performance and profitability. [11]
Cash Flow Statement: The cash flow statement shows the cash inflows and outflows within a company, which are categorized into operating, investing, and financing activities. It is vital for assessing a company's liquidity and ability to generate cash. [12]
Statement of Changes in Equity: This statement details changes in an entity's equity components during the reporting period. It details contributions, distributions, and adjustments that affect equity, providing a comprehensive understanding of its evolution. [13]
Financial statements are the primary source of information. Necessary for conducting a current and prospective analysis of an organization's financial position. This data helps determine the condition of assets, evaluate performance, and forecast future developments, forming the basis for managerial decision-making. [14]
Financial statement analysis is reviewing and interpreting a company's financial reports—including the balance sheet, income statement, statement of cash flows, and statement of changes in equity—to assess its financial performance and financial position. [15]
Financial analysis can be defined as the sum of activities that examine changes in financial statement items, the relationships between items, and their trends over time, and, when necessary, interpret them by comparing them to specific benchmarks and sector averages to determine whether the financial position and financial development of the company are adequate. In short, financial analysis aims to analyze and interpret a company's financial components using financial analysis techniques [16]. A study evaluates a company's financial position and operating results [17]. This analysis involves using various methods, such as ratio analysis, trend analysis, and comparative financial statements, to assess a company's profitability, liquidity, financial solvency, and operational efficiency. [18]
Financial statement analysis (FSA), sometimes called fundamental analysis, is a beneficial framework for future decision-making. Traditionally, economic analysts and investment experts conduct financial statement analysis to understand a company's financial position and determine its performance's sustainability. [19]
Financial statement analysis includes various methods, including financial ratios, trend, and horizontal analysis. This analysis is used to assess a bank's financial position, identify risks, and identify opportunities to improve economic performance. [20]
Financial statement analysis includes various methods, including horizontal and vertical analysis, profitability and liquidity indicators, capital structure, and comparative analysis with other companies. [21]
Comparative (spatial) analysis is key in determining an organization's dynamics and financial stability. This includes comparing the economic indicators of the reporting period with their planned value or the previous period's indicators. Ensure the consistency of the studied indicators to obtain reliable conclusions. [14]
Horizontal analysis based on time compares each item in the financial statements with its corresponding item from the previous period to determine change trends. This helps identify changes in items or groups included in the financial statements. [22]
Vertical (structural) analysis explores the structure of financial indicators and determines the impact of each item on the overall outcome. Financial statements are presented as relative values ​​to reveal the structure of the leading indicators. [23]
Financial ratio analysis is essential in evaluating company performance and determining the best investment decisions. It is used as a management accounting tool to measure and assess the relationship between financial variables in management reports and financial statements; this aims to explain the various relationships and identify the company's strengths and weaknesses. [24]
3. METHODOLOGY 
The Kruskal–Wallis test is a statistical test used to compare two or more groups for a continuous or discrete variable. It is a non-parametric test, meaning it does not assume a specific distribution of the data, and is similar to a one-way analysis of variance (ANOVA). It is sometimes referred to as a one-way analysis of variance of ranks.[25]
The Kruskal-Wallis test (H-test) is a non-parametric rank-based test used to compare the means of independent random samples of sizes n1, ..., n𝑛𝑐 drawn from univariate populations with unknown cumulative distribution functions 𝐹1, ..., 𝐹𝐶. [26]
The assumptions of the Kruskal-Wallis test are detailed below:
The data are assumed to be non-normal or follow a skewed distribution. One-way analysis of variance (ANOVA) should be used when the data follow a normal distribution. The variable of interest must have two or more independent groups. This test is typically used to analyze three or more groups; the data are assumed to have a similar distribution across groups. [27]. The data should be randomly selected from independent samples to relate to the Groups. Each sample group must contain at least five observations to ensure a sufficient sample size [28]
Steps of the Kruskal-Wallis Test (H-Test)
Step one: Present the null and alternative hypotheses
The step-by-step process for calculating the H-statistic is as follows: Step 1: Formulate your hypothesis - Null hypothesis: Means (average ranks) are equal in all samples; Alternative hypothesis: At least one mean is different [29]
H0: μ1 = μ2 = ... = μ k
H1: μ1 ≠ μ2 ≠ ... = μ k
Step two: Sort and assign ranks to the data
Step three: Add up the ranks for each group
The Kruskal-Wallis test starts by assigning ranks to each measurement in the entire data set. The smallest value receives a rank of 1, the second smallest gets a rank of 2, and so on. Tied observations are given intermediate ranks; for example, if four identical values occupy the fifth, sixth, seventh, and eighth positions, they all receive a rank of 6.5. The sum of the ranks (Ri) is then calculated for each group i. [30]
Step four: Calculate the H statistic
[image: ]
Where
k = number of samples
Ri = sum of ranks for Sample i
ni = number of observations in Sample i
N = n1 + n2 +… nk [31]
Step five: Obtain and interpret the p-value
If the calculated value for the Kruskal-Wallis test is less than the table value, the null hypothesis is accepted; otherwise, the null hypothesis is rejected. [32]. Reject 𝐻 ≥ 𝜒𝑘−1, 𝛼 2; Otherwise, do not reject.
4. RESULTS AND DISCUSSIONS
[bookmark: _Hlk204456504]This section presents descriptive statistics for all study variables, followed by hypothesis testing using the Kruskal-Wallis test for fifteen companies distributed across three sectors to analyze significant differences between industries. The section also includes a discussion of the results.
Table 1 presents the financial indicators of selected companies listed on the Saudi Stock Exchange across three main sectors: basic materials, primary financial commodities, and long-term commodities. It summarizes the feasibility of key financial metrics: net profit, net assets, and market value. These metrics are essential for assessing companies' financial positions. These data form the basis for conducting statistical analyses and comparisons, such as assessing sectoral differences and testing hypotheses using non-parametric methods.
Table 1. Financial Indicators of Companies Listed on The Saudi Stock Exchange by Sector
	Company
	Sector
	Net Profit
	Net Assets
	Market Value

	Takween
	Basic Materials
	-87,177
	391,637
	2,546,736.96

	MBCO
	Basic Materials
	77,670
	1,606,228
	10,473,720.50

	PCI
	Basic Materials
	40,371
	600,977
	1,838,603.50

	Amak
	Basic Materials
	178,223
	1,252,130
	6,434,973.90

	Luberef
	Basic Materials
	975,659
	4,397,459
	9,887,467.60

	Astra
	Capital Goods
	595,903
	2,523,806
	43,838,968.40

	Buan
	Capital Goods
	106,773
	928,786
	5,210,400.40

	Amiantit
	Capital Goods
	385,896
	880,673
	31,432,620.05

	Patk
	Capital Goods
	59,066
	397,158
	15,419,815.90

	Musk
	Capital Goods
	49,339
	377,635
	18,600,256.30

	Naseej
	Long-Term Commodities
	42,221
	47,928
	13,282,870.70

	Artex
	Long-Term Commodities
	162,878
	1,038,273
	3,951,140.60

	Sadaq
	Long-Term Commodities
	24,321
	73,757
	26,153,877.95

	Lazurde
	Long-Term Commodities
	63,209
	279,325
	3,201,122.00

	Al-Aseel
	Long-Term Commodities
	84,284
	592,984
	3,133,003.76



Table 2 provides a qualitative analysis of the selected companies in Banan on three main dimensions: financial performance, financial position, and market position. The classification was determined as good, average, and weak in Banan based on the companies’ net profit levels, the strength of their assets, and their relative market value in each sector.
Table 2. Qualitative Analysis of Companies According to Performance, Financial Position, and Market Position by Sector
	Sector
	Financial Performance
	Financial Position
	Market Position

	Basic Materials
	Poor
	Poor
	Poor

	Basic Materials
	Medium
	Good
	Good

	Basic Materials
	Medium
	Medium
	Poor

	Basic Materials
	Good
	Good
	Good

	Basic Materials
	Good
	Good
	Good

	Capital Goods
	Good
	Good
	Good

	Capital Goods
	Medium
	Medium
	Medium

	Capital Goods
	Good
	Medium
	Good

	Capital Goods
	Poor
	Poor
	Good

	Capital Goods
	Poor
	Poor
	Good

	Long-Term Commodities
	Poor
	Poor
	Good

	Long-Term Commodities
	Good
	Good
	Medium

	Long-Term Commodities
	Poor
	Poor
	Poor

	Long-Term Commodities
	Medium
	Poor
	Poor

	Long-Term Commodities
	Good
	Medium
	Medium




Table 3 provides a qualitative assessment of the sector's performance based on three key financial indicators: net profit, net assets, and market capitalization. The classification into good, average, and weak reflects each sector's overall economic strength and stability. The results show that the capital goods sector exhibits the strongest financial position, supported by high profitability and strong market performance. The basic materials sector maintains a relatively balanced position, with stable asset levels and an acceptable market capitalization. The long-term commodities sector exhibits weaker financial indicators, with its apparent market value influenced by inflated figures rather than actual financial strength.
Table 3. Qualitative Assessment of Sector Performance According to Financial Indicators
	Sector
	Net Profit
	Net Assets
	Market Value
	Sector Ranks

	Basic Materials
	Medium 
	Good
	Good
	Balanced

	Capital Goods
	Good
	Medium
	Good
	Strong

	Long-Term Commodities
	Poor
	Poor
	Good (But inflated)
	Poor



Best Overall Company Astra: Strong Performance Across All Metrics. Best Capital Goods Sector: Consistent Profitability and High Market Confidence. Weakest Loss-Loss Company Takween: Poor Assets and Low Market Cap. Most Overvalued Companies: Naseej and Sadaq (Low profitability, weak assets, inflated market value).
Table 4 summarizes the results of the Kruskal-Wallis test, which assesses statistically significant differences in the net profit index across the three sectors: basic materials, financial commodities, and long-term commodities. This test was chosen because the data set does not meet the criteria for a normal distribution, making this non-parametric method more suitable for comparing average values ​​across multiple groups.
Table 4. Results of the Kruskal-Wallis test for the net profit index (financial performance) of the sectors
	Sector
	N
	Median
	Mean Rank
	Z-Value

	Basic Materials
	5
	77670
	7.8
	-0.12

	Capital Goods
	5
	106773
	9.6
	0.98

	Long-Term Commodities
	5
	63209
	6.6
	-0.86

	Overall
	15
	
	8
	

	Null Hypothesis
	H₀: All Medians Are Equal

	Alternative Hypothesis
	H₁: At Least One Median Is Different

	DF
	H-Value
	P-Value

	2
	1.14
	0.566



The first table presents the Kruskal-Wallis test for three major sectors: basic materials, capital goods, and long-term goods. The null hypothesis H0 suggests no significant differences in the median profits between sectors, meaning all sectors have statistically similar profit levels. The alternative hypothesis H1 proposes that at least one sector's median differs. The results showed a degree of freedom of 2, an H value of 1.14, and a P value of 0.566 against a significance level of 5%. Since the P value (0.566) exceeds the 5% threshold, the result indicates that the null hypothesis cannot be rejected. We conclude that there are no statistically significant differences between the three sectors regarding net profit. Notably, the capital goods sector displayed the highest median value of 1.06773 and the highest mean rank of 9.6, suggesting its superior profit performance, while the long-term goods sector was the least performing, with a median of 6.3209 and a mean rank of 6.6. In contrast, the basic materials sector ranked in the middle with a median of 7.760 and a median rank of 7.8. However, in terms of inferential analysis, although differences between the sectors appeared noticeable at the descriptive level, they were not substantial enough to reach statistical significance. Therefore, fluctuations in profitability among sectors may result from the distribution of internal data caused by extreme companies that influence means and medians. Although there are apparent differences in net profit levels across the three sectors, the Kruskal-Wallis test results showed these differences are not statistically significant at the 5% level. Consequently, it is impossible to establish an actual variation in sector profitability without stronger inferential evidence, and caution should be exercised when interpreting these financial differences.
Table 5 presents the results of the Kruskal-Wells test, which examines whether there are statistically significant differences in the net asset index between the three sectors: basic materials, primary financial commodities, and long-term commodities.
Table 5. Results of the Kruskal-Wallis test for the net asset index (financial position) of the sectors
	Sector
	N
	Median
	Mean Rank
	Z-Value

	Basic Materials
	5
	1252130
	10.6
	1.59

	Capital Goods
	5
	880673
	8.6
	0.37

	Long-Term Commodities
	5
	279325
	4.8
	-1.96

	Overall
	15
	
	8
	

	Null Hypothesis
	H₀: All Medians Are Equal

	Alternative Hypothesis
	H₁: At Least One Median Is Different

	DF
	H-Value
	P-Value

	2
	4.34
	0.114



Table 5 presents the results of the Kruskal-Wallis tests for net assets. We begin by testing the hypothesis first: the null hypothesis H0: There are no significant differences between the three sectors regarding the median of net assets. The alternative hypothesis H1: There is a difference in the median between at least one sector. The results showed an H-value = 4.34 degrees of freedom, 2, P-value 0.114, greater than the 5% significance level. Therefore, the statistical decision is to accept the null hypothesis, which states no statistically significant differences between the three sectors in net assets. The test results showed that the basic materials sector had a median of (1252130) and a mean rank of (106). Z-value of (1059+), while the capital goods materials sector had a median of 880673 and a mean rank of (8.6) and a Z-value of (0377+), while the long-term goods materials sector had a median of (279325) and a mean rank of (4.8) and a z value of (1.96-). Based on these results, it can be concluded that the basic materials sector has the highest average net assets, which indicates the presence of companies with significant assets capable of stability and investment. However, this sector contains internal variation, such as a financially weak formation company, which may affect the strength of the statistical significance. As for the second sector, the capital goods sector has medium assets, which are not strong, and thus indicates structural stability. The weakest sector is the long-term commodities sector, which shows signs of structural asset weakness. The median was low, and the statistical ranks were weak, indicating that companies in this sector may be more exposed to financial risks. However, the descriptive analysis suggests that the basic materials sector outperforms financially, and the long-term commodities sector declines; the results of the Kruskal-Wallis test do not support these differences as statistically significant. This highlights that distinguishing between the apparent financial and inferential views based on statistical foundations is essential.
Table 6 presents the results of the Kruskal-Wallis test, which examines whether there are statistically significant differences in the market value index across the three sectors: basic materials, primary financial commodities, and long-term commodities.
Table 6. Results of the Kruskal-Wallis test for the market value index (market position) of the sectors
	Sector
	N
	Median
	Mean Rank
	Z-Value

	Basic Materials
	5
	6434974
	5.4
	-1.59

	Capital Goods
	5
	18600256
	11.6
	2.2

	Long-Term Commodities
	5
	3951141
	7
	-0.61

	Overall
	15
	
	8
	

	Null hypothesis
	H₀: All Medians Are Equal

	Alternative hypothesis
	H₁: At Least One Median Is Different

	DF
	H-Value
	P-Value

	2
	5.18
	0.075



The following table shows the results of the Kruskal-Wallis test for market values. The test hypotheses are:
The primary hypothesis states that there are no significant differences in market values ​​between the three sectors. In contrast, the alternative hypothesis indicates at least one difference within a particular industry. To verify the existence of significant differences in market values ​​between the three sectors under study, the Kruskal-Wallis test, a non-parametric test, was applied. The results showed that the Kruskal statistic value was H = 5.18 with a degree of freedom of 2 and a p-value = 0.75. We compare this value with the conventional significance levels:
First, at a 5% significance level, we find that the p-value is 0.5. Therefore, there are no statistically significant differences between the sectors, and the null hypothesis cannot be rejected.
Second, at a 10% significance level, we find that the p-value = 0.75. Value is less than 10%, indicating a statistical tendency towards significant differences in market values ​​between some sectors. Therefore, we reject the null hypothesis and accept substantial differences at this level. Accordingly, it can be said that there is a marginal statistical significance in the presence of differences in the median between the three sectors.

 5. CONCLUSION AND RECOMMENDATIONS  
Applying the Kruskal-Wallis test indicates apparent differences between the three industrial sectors regarding fundamental financial indicators. However, these differences did not reach statistical significance at the conventional level (5%) for the net profit and net assets indicators. In comparison, marginal significance was found at 10% for the market capitalization indicator. This discrepancy between descriptive and inferential analysis raises profound questions about the effectiveness of relying exclusively on apparent financial metrics to describe the economic reality of sectors. It highlights the need to integrate robust statistical tools to understand the data infrastructure and avoid biases resulting from unbalanced distribution or the presence of outliers.
For example, although the capital goods sector showed positive performance in terms of net profit, the lack of statistically significant differences suggests that this sector's performance may be driven by specific companies with high financial results that affected the mean and median, without reflecting a structural superiority at the sector level as a whole. In contrast, the weak performance of the long-term commodities sector is attributed to a decline in both net assets and net profit, reflecting the fragility of the financial structure of companies within this sector and, perhaps, their limited long-term investment capabilities.
Regarding market value, the significance of the results at the 10% level reflects the presence of weak but noteworthy statistical signals. These signals may be due to differences in market confidence or to the inflated prices of some stocks without a clear financial justification, as in the case of some companies in the long-term commodities sector that recorded high market value despite their weak economic performance. These data indicate that interpreting the financial reality of industries cannot be based solely on apparent quantitative indicators. Instead, they require a dual reading combining the evident economic and inferential statistical dimensions. This leads us to recommend integrating the financial analytical approach with statistical measurement tools, given their ability to accurately detect differences and distinguish between formal and real variations. This is crucial for making investment decisions and formulating realistic financial policies based on solid evidence.
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