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The main objective of this study was to examine the impact of strategic 

management practices on the performance of small and medium-sized 

enterprises operating in food industrial field in Arab Public of Egypt. A 

well-structured questionnaire was administered on a targeted sample of 

550 senior managers in small and medium-sized enterprises operatig in 

food industrial field in Arab Public of Egypt. Multiple regression 

analysis was conducted to assess the impact of strategic management 

practices on the performance. The study concluded that there is positive 

and significant relationship between the main independent variable 

Strategic Management Practices and the dependent variable the 

Performance of Small and Medium-sized Enterprise.The study 

recommended that the small and medium-sized enterprises’ senior 

managers should incorporate strategic management practices into their 

activities so that better performance can be realized. 
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Introduction: - 
The term SMEs is used to denote micro, small and medium enterprises (Maximilian, 2013). They have become a 

vibrant and dynamic sector of the world economy (Ali Qalati et al., 2021). And they are increasingly recognized as 

important drivers of economic growth, productivity, innovation and employment, and are widely accepted as a key 

aspect of economic dynamism (Hisrich, 2014). 

 

However, because of high vulnerability to market forces, the failure rate of SMEs is very high. and the SMEs 

survival is threatened by the volatile environment wherein they operate. (Otieno et al., 2017) 

 

Therefore, with increasing challenges in the business environment, SMEs managers must have the ability to adapt 

and restructure the business to address constraint facing them and need to adopt superior strategic management 

practices (Pillania, 2008) 

 

This study therefore attempts to contribute to the existing body of empirical studies on the relationship between 

strategic management and performance of small and medium-sized enterprises. 
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Literature Review: - 
Strategic management 

Strategic management process is the full set of commitments, decisions and actions needed for a firm to achieve 

strategic competitiveness and earn above average returns (Krishina & Rao, 2003).  

 

According to (Fred, 2005), strategic management is the process and approach of specifying an organization’s 

objectives, developing policies and plans to achieve and attain these objectives, and allocating resources so as to 

implement the policies and plans. 

 

Also, (Jeffrey and Caron, 2012) stated that the strategic management is a process through which organizations 

analyze and learn from their internal and external environments, establish strategic direction, create strategies that 

are intended to move the organization in that direction, and implement those strategies, all in effort to satisfy key 

stakeholders 

 

Strategic management offers companies to add value, create, find, reinforce, and overcome its competitive position, 

indicating what actions must be adopted to achieve this position.  

 

Whereas (David, 2011) defined strategic management as the art and science of formulating, implementing, and 

evaluating cross-functional decisions that enable an organization to achieve its objectives 

 

SMEs need to maintain and improve their achievement and performances by strategically planning and 

implementing from now and of course with control measures. However, the practice of strategic management aids 

this long-term preparation and achievement of strategic intents (Saka, 2020). 

 

According to (Chang and Huang, 2006) the Strategic management process consists of three stages: formulation of 

the strategy, implementation of the strategy, and evaluation of the strategy. 

 

Strategy Formulation 

Any company, regardless of the size, kind of industry, business segment, or country where its activities are 

developed, must have aclear approach to formulate strategies.  

 

Strategy formulation refers to creating the vision, translating vision into the mission, and establishing long-term 

objectives, and identifying and setting strategic options to strengthen the competitive position of the firm (Elbanna, 

S. et al., 2018). The strategy formulation involves analyzing the organizational environment in which it operates, 

then developing a series of strategic decisions of how the organization will compete (Abosede et al., 2016). 

 

The formulation of strategies allows companies to stand out the addresses or course of action in the future, 

indicating the action guidelines, marking a behavior in time, defining the internal management of the company with 

the objective of placing the organization in the best competitive environment to achieve the success(Guillermo et al.,  

2020) , (Hill, 2014 ) expose that the strategy is the result of a formal process of planning and the most important role 

in this corresponds to the senior manager. 

 

Strategy Implementation 

Strategy implementation is an integral component of the strategic management process and is viewed as the process 

that turns the formulated strategy into a series of actions and then results to ensure that the vision, mission, strategy 

and strategic objectives of the organization   successfully achieved as planned (Thompson &Strickland, 2003). 

 

Strategy implementation is a process by which strategies and policies are put into action through the development of 

programs, budgets, and procedures (Wheelen & Hunger, 2006). It depends on ensuring that the organization has a 

suitable structure, the right resources, and competence (skills, finance, technology, etc.), right leadership, and culture 

(Rao, 2015) 

 

Strategy implementation can influence the whole texture of a company including its performance, (Zaidi et al., 

2018) 
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Strategy Evaluation 

Strategy evaluation and monitoring aims at improving the management outputs by reviewing the effects of the 

formulated strategies (Ramadan & Borgonovi, 2016). 

 

According to (Uhl and Gollenia, 2016) the strategic evaluation consists of measuring the impact that has had the 

strategic planning, opening the possibility of taking the necessary corrective actions. 

 

(David, 2011) suggested three basic activities for evaluating strategies: Examining the underlying bases of an 

organization’s strategy, Comparing expected results with actual results, and taking corrective actions to ensure that 

performance conforms to plans (Cooper et al., 2017) state that 75% of the companies that have a formal process of 

measurement of performance (46% of all the companies surveyed) use BSC as main method of strategic evaluation. 

Approximately, 60% of the big North American companies and 53% of the companies in the whole world use BSC 

(Rigby and Bilodeau, 2009). The construction of BSC is made in seven steps: analysis of the vision and mission, 

internal and external analysis of the organization, key factors of the success, relation of the diagram of causes and 

effects between the factors, definition of the strategic objectives, election of the KPI, and elaboration of the BSC 

(Hamid, 2018) 

 

According to (Haynes et al., 2017), the processes to evaluate strategies are specifying the processes and the most 

important results to supervise and evaluate for measuring them in an objective way; establishing performance 

standards that make the difference between what is acceptable and what it is not; and compare the real performance 

with the expected one and apply the pertinent corrective actions. 

 

Organizational Performance 

The term “performance” implies to do or carryout, it refers to accomplishment of a given task measured against 

present standards of accuracy, completeness cost and speed (Carton, 2014). 

 

Organizational performance is the achievement of an organization with respect to some criterion like quantified 

objectives or profitability (Otieno, 2017). 

 

(Phillips, 2000). advocates the need for more systematic research aimed at revealing the true nature of strategic 

management in SMEs and their relationship to the marketing and financial performance 

 

Strategic Management Practices and SMEs Performance 

Strategic management practices assist the SMEs to address the challenges through the understanding of their 

operating environment, develop strategies to undermine the threats in the environment, and grab the opportunities of 

the environment and it leads to performance and growth (Sopha & Kwasira, 2016) 

 

(Thompson, 2001) and (Wheelen & Hunge , 2012) argued organizations succeed if their strategies are appropriate 

for the circumstances they face.,(Agwu, 2018) also states that SMEs are engaging in the strategic formulation have 

witnessed more growth in sales, high capital returns, better profitability margins, superior growth of staff, global 

business enhancement, and there are few chances of failure in the business arena. 

 

Therefore, the success of strategic management practices and hence the growth/performance of SMEs depends to a 

large extent on the effectiveness of strategy formulation, strategy implementation, and strategy evaluation (Ali & 

Qun, 2019) 

 

Research Hypotheses 

Based on the previous literatures the study has developed these hypotheses: 

1. There is a significance relationship between Strategy Formulation (SF) and Performance of SMEs (PSMEs). 

2. There is a significance relationship between Strategy Implementation (SI) and Performance of SMEs (PSMEs). 

3. There is a significance relationship between Strategy Evaluation (SE) and Performance of SMEs (PSMEs). 

 

Research Methodology: - 
A descriptive research design was adopted to collect the data and analyze the findings to establish the impact of 

strategic management practices on the performance of small and medium enterprises. All 7219 small and medium-
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sized enterprises operating in food industrial field in Arab Public of Egypt were included in the population of 

interest.  

The sample size was determined according to the following equation: 
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• By applying the previous formula, researcher found that the sample size is at least 554 companies. The 

questionnaire was distributed to the companies' senior managers of the targeted companies. The questionnaire 

was designed for the target managers, then distributed to a sample of them. The collected questionnaire was 

checked to exclude incomplete or conflicting questions. The researcher has obtained 600 valid questionnaires. 

• This study use Structural questionnaire designed by (ooakacem and saous)- with slight modifications to fit the 

context- was used to gather information from respondents. 

The structured questionnaire divided into two sections and data collected are as follows:  

• The first section includes the statements used to survey the individual’sopinions about the independent variable, 

Strategic Management Practices (SMP) that represented by Strategy Formulation (SF), Strategy Implementation 

(SI), Strategy Evaluation (SE). 

• The second section includes the phrases that were used to survey the individual’s opinions about the dependent 

variable, Performance of Small and Medium Enterprise (PSMEs). 

• The research instrument was structured in five (5) Likert scale measurement, ranging from 1 for strongly 

disagree to 5 for strongly agree. 

 

The questionnaire contains 32 statements, divided into four variables. The researcher set up the study variables to 

reflect the research axes by calculating the weighted mean of the responses to the statements that pertain to each 

variable. The target of calculating the weighted mean is to convert the collected data from Ordinal Data into Ratio 

Data; so, one can apply the parametric techniques to analyze the data such as Pearson’s coefficient of correlation, 

regression analysis …etc. The following figure shows the study variables and the suggested estimated models: 
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Figure 1: - The relationships between the study variables and the suggested models. 

Data Analysis and Results: - 

Data analysis for this study was carried out with the use of multiple regression analysis in statistical analysis 

program STATA 9.02 to test the impact of independent variable strategic management practices on the performance 

of small and medium- sized enterprises. 

 

Reliability and Validity test  

To ensure the reliability of the questionnaire, a pilot study was carried out with 75 respondents, and a reliability test 

was there after conducted using the Cronbach’s alpha test. (Sekaran and Bougie, 2009) 

 
Table 1: - Cronbach's Alpha and Validity coefficients for each variable. 

From Table (1); the minimum value of Cronbach's Alpha coefficient was 0.977, and the minimum value of Validity 

coefficient was 0.989. So, the researcher has statistical evidence with 95% confidence level that the reliability and 

the validity of the data collected are accepted. Therefore, the statistical analysis and tests hypotheses will be based 

on collected data set. 

 

Test of normality: 

To apply the parametric analysis (correlation and regression), the following assumptions must be met: 

1. Normality: Data in each group should be normally distributed (Shapiro–Wilk Test). 

2. Equal Variance: Data in each group should have equal variance (Levene’s Test). 

The following table shows the results of normality test for each study variable and the value of Levene’s test statistic 

for all study variables. 

 

Variables and symbols Cronbach's Alpha  Validity  

StrategyFormulation (SF)X1 0.980 0.995 

StrategyImplementation (SI)X2 0.977 0.989 

StrategyEvaluation (SE)X3 0.978 0.990 

Strategic Management Practices (SMP) X 0.977 0.989 

Performance of Small and Medium Enterprise (PSMEs)Y 0.989 0.989 

Minimum value 0.977 0.989 
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Table 2: - Results of Shapiro–Wilk Test and Levene's test. 

Tests of Normality and equal variance Shapiro-Wilk Statistic P-value 

StrategyFormulation (SF)X1 0.997 0.537 

StrategyImplementation (SI)X2 0.987 0.532 

StrategyEvaluation (SE)X3 0.993 0.342 

Strategic Management Practices (SMP) X 0.997 0.059 

Performance of Small and Medium-sizeEnterprise (PSMEs)Y 0.984 0.062 

Levene's Test 0.987 0.552 

From Table (2); it’s clear that all P-value of Shapiro–Wilk Test are greater than 0.050, which indicate that all study 

variables are normally distributed with equal variance. Also, P-value of Levene's Test is greater than 0.050 which 

gives statistical evidence that all study variables have equal variances. 

 

Correlation between study variables: 

To test the hypothesis, the researcher analyzed the Pearson’s correlation coefficient between each pair of the study 

variables, and the researcher reached the following: 
Table 3: - Correlation Coefficient between independent and dependent variables. 

Independent Variables/ Dependent variable Performance of Small and Medium -size Enterprise (PSMEs)Y 

StrategyFormulation (SF)X1 R 51.70% 

Sig. Value <0.001 

StrategyImplementation (SI)X2 R 75.70% 

Sig. Value <0.001 

StrategyEvaluation (SE)X3 R 80.60% 

Sig. Value <0.001 

From Table (3); it’s clear that the Sig. value of the dependent variable and each independent variable is smaller than 

the significance level 0.05; so, the researcher has statistical evidence that there is a significant and positive 

relationship between the dependent variable and the independent variables with confidence level 95%.Also, 

Pearson’s correlation coefficient was estimated to discover the relationships between the main independent, and the 

dependent variable as shown in the following table. 

 
Table 4: - Correlation Coefficient between main independent and dependent variable. 

Variables 
 

(SMP)X 

(PSMEs) Y R 82.10% 

Sig. <0.001 

 

From table (4); there is a positive and significant relationship between the main independent variable Strategic 

Management Practices (SMP) X and the dependent variable Performance of Small and Medium-sized Enterprise 

(PSMEs)Y. 

 

Regression Analysis 

Regressionanalysis is a statistical tool for the investigation of relationships between variables. Usually, the 

investigator seeks to ascertain the causal effect of one variable upon another (Alan, 1993). The following table 

shows the summary of analysis of variance for each estimated regression models (refer to Table I in appendix). 

 
Table 5: - Summary of Analysis of variance of regression models for each independent variable. 

Models 
Dependent 

Variable 
Independent variables R2 Sig. 

Model 1: Y = f(X) (PSMEs) Y Strategic Management Practices (SMP) X 67.40% <0.001 

Model 2: Y = f(X1) (PSMEs) Y StrategyFormulation (SF)X1 26.70% <0.001 

Model 3: Y = f(X2) (PSMEs) Y StrategyImplementation (SI)X2 57.30% <0.001 

Model 4: Y = f(X3) (PSMEs) Y StrategyEvaluation (SE)X3 65.00% <0.001 

 

From Table (5); the researcher has reached the following results: 

 

Model 1: There is statistical evidence with a confidence coefficient of 95% that the main independent variable 

(SMP) X significantly affects the main dependent variable (PSMEs) Y, as the coefficient of determination reached 

67.40% and the Sig. value of this model was smaller than 0.001. 
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Model 2: There is statistical evidence with a confidence coefficient of 95% that the main independent variable (SF) 

X1significantly affects the main dependent variable (PSMEs) Y, as the coefficient of determination reached 26.70% 

and the Sig. value of this model was smaller than 0.001. 

Model 3: There is statistical evidence with a confidence coefficient of 95% that the main independent variable (SI) 

X2significantly affects the main dependent variable (PSMEs) Y, as the coefficient of determination reached 57.30% 

and the Sig. value of this model was smaller than 0.001. 

Model 4: There is statistical evidence with a confidence coefficient of 95% that the main independent variable (SE) 

X3significantly affects the main dependent variable (PSMEs) Y, as the coefficient of determination reached 65.00% 

and the Sig. value of this model was smaller than 0.001. 

 

The coefficient of each regression model, standard error, t-statistic and 95% confidence interval each parameter are 

listed in Appendix Table I, Table II. From this table the estimated regression models are listed below: 

 

PSMEs⏟  
(R2=67.40%)

= −0.554⏟    
(<0.001)

+ 1.139SMP⏟      
(<0.001)

      (1) 

 

PSMEs⏟  
(R2=26.70%)

= 0.850⏟  
(<0.001)

+ 0.713SF⏟    
(<0.001)

       (2) 

 

PSMEs⏟  
(R2=57.30%)

= 0.642⏟  
(<0.001)

+ 0.839SI⏟    
(<0.001)

                 (3) 

 

PSMEs⏟  
(R2=65.00%)

= 0.739⏟  
(<0.001)

+ 0.795SE⏟    
(<0.001)

     (4) 

 

 

Discussion: - 
The study examined the relation between strategic management practices and SMEs performance in food industrial 

field in Arab Public of Egypt. It revealed that there is a significant and positive relationship between strategic 

management practices in small and medium-sized enterprises operating in the food ndustrial field in Arab Public of 

Egypt and the performance. 

 

It was found that all the three study’s hypotheses are supported, that is strong correlation have been found, for 

Strategy Formulation (ß= 0.713, R2=26.70%, p < 0.001), Strategy Implementation (ß= 0.839, R2=57.30%, p< 

0.001), Strategy Evaluation (ß= 0.795, R2= 65.00%, p < 0.001). and overall strategic management practice (ß= 

1.139, R2= 67.40%p < 0.001). 

The results show that there is a statistically significant correlation between strategic management practices  and the 

performance, as the correlation coefficient recorded a significant positive correlation between strategic management 

pracices and the performance (82.10%) as shown in Table No 4, which is Significant correlation at a significant 

level (0.001), and accordingly, this result, confirms the existence of a positive significant correlation between 

strategic management practices , and the performance. 

The results show that the regression model is significant (F= 1154.557, p < 0.001). 

Conclusion and Recommendation: - 
The study investigated the impact of strategic management on SMEs performance. 

 

It was concluded that the adoption of strategic management practices has impact on the SMEs performance.  

strategy formulation, strategy implementation, strategy evaluation, and overall strategic management practices have 

a very strong positive relationship with SMEs performance. This implies that if small and medium-sized businesses 

use strategic management, their performance will improve. 

 

The SMEs should be aware of competitors and scan their environment, develop strategies, implement and evaluate it 

(i.e. should be strategic) to improve their performance. 

References: - 

1. Abosede, A., Obasan, K., & Alese, O. J. (2016). Strategic Management and Small and Medium Enterprises 

(SMEs) Development: A Review of Literature, International Review of Management and Business 

Research,5(1), 315–335. 



ISSN: 2320-5407                                                                             Int. J. Adv. Res. 12(06), 186-194 

193 

 

2. Agwu, M. E. (2018). Analysis of the Impact of Strategic Management on the Business Performance of SMEs in 

Nigeria. Academy of Strategic Management Journal Volume 17, Issue 1.  

3. Alan O. Sykes, "An Introduction to Regression Analysis" (Coase-Sandor Institute for Law & Economics 

Working Paper No. 20, 1993 

4. Ali Qalati, S.; Li, W.; Ahmed, N.; Ali Mirani, M.; Khan, A. (20210). Examining the Factors Affecting SME 

Performance: The Mediating Role of Social Media Adoption. Sustainability, 13,75. 

https://doi.org/10.3390/su1301007 

5. Ali, M., & Qun, W. (2019). Strategic management practices and performance of SMEs in Bangladesh. 

International Journal of Advanced Research, 7(1), 69−78.) 

6. Carton, R. B. (2004). Measuring Organizational Performance: An Exploratory Study (A Published PhD. 

Dissertation), University of Georgia, Athens.). 

7. Chang and Huang Chang H.-H. and Huang W.-C., (2006). Application of a quantification SWOT analytical 

method, Mathematical and Computer Modelling43, no. 1-2, 158–169.  

8. D. J. Cooper, M. Ezzamel, and S. Q. Qu. (2017). “Popularizing a management accounting idea: the case of the 

balanced scorecard,” Contemporary Accounting Research, vol. 34, no. 2, pp. 991–1025,  

9. D. Rigby and B. Bilodeau, Management Tools and Trends (2009). Bain & Company, Boston, MA, USA. 

10. Darius Oloo Otieno et al. (2017). effect of strategic management process on the performance of small and 

medium size enterprise in Keny, International Journal of Arts and Commerce, July, Vol. 6 No. 5 

11. David, F. R. (2011). Strategic management: concepts and cases. 13th ed. New Jersey: Prentice Hall. 

12. Elbanna, S., Colak, M., &Katheeri, B. A. (2018). Strategic Management Practice and the Organizational 

Outcome, Available Athttps://www.researchgate.net/publication/329024140. 

13. Guillermo Fuertes et al. (2020). Conceptual Framework for the Strategic Management: A Literature Review—

Descriptive Journal of Engineering Volume 2020, Article ID 6253013, 21 pages 

https://doi.org/10.1155/6253013 

14. Haynes B., Nunnington N., and Eccles T. (2017). Corporate Real Estate Asset Management: Strategy and 

Implementation, Taylor& Francis, Abingdon, UK, and    Rugman A. M. and Verbeke A., Global Corporate 

Strategy and Trade Policy, 2017, 12, Routledge, New York, NY, USA 

15. Hill C., Jones G., and Schilling M., (2014).  Strategic Management: Theory, 11th edition, Cengage 

Learning, Stamford, CT, USA.   

16. Hisrich, R. D. (2014). Entrepreneurship. McGraw-Hill. 

17. Jeffre, S. & Caron, H. (2012). Foundation in Strategic Management, South-Western Cengage learning, USA. 

18. Krishina, V.H., & Rao, V.P. (2003). Strategic Management: text and cases. 1st ed. New Delhi: Excel Printers. 

19. Maximilian, R. O. B. U. (2013). The Dynamic and Importance of SMEs in Economy. The USV Annals of 

Economics and Public Administration, 13(1), 84–89.) 

20. N. Hamid. (2018). “Use balanced scorecard for measuring competitive advantage of infrastructure assets of 

state-owned ports in Indonesia,”. Journal of Management Development, vol. 37, no. 2, pp. 114–126,] 

21. Otieno, V. O. (2017). An Examination of the Effect of WorkForce Reduction Strategy on Financial 

Performance of Commercial Banks in Nakuru Central Business District, Kenya. International Journal of 

Business and Processes (ISSN 2616-3209), 1(1), 10-pages 

22. Phillips, P. A. (2000). The strategic planning/finance interface: Does sophistication really matter? Management 

Decision, 38(8), 541-549. doi:10.1108/00251740010378273 

23. Pillania, R. K. (2008). Strategic issues in knowledge management in small and medium enterprises. Knowledge 

Management Research & Practice, 6(4), 334-338.). 

24. Ramadan, M., &Borgonovi, E. (2016). Strategic management practices as a key determinant of superior Non-

Governmental Organizations Performance. Problems of Management in the 21st Century, 11(2), 71-92 

25. Rao, V. S. P. (2015). Strategic Management. NMIMSGlobal Access- School for Continuing Education: 

Mumbai, India.2015, p.11. 

26. Saka, Rahmon Olawale. (2020). Effect of Strategic Management on SMEs Long Term Sustainability: Study of 

Selected SMEs in Lagos, International Journal of Management Sciences and Business Research, Sep- ISSN 

(2226-8235) Vol-9, Issue 9 

27. Sekaran and Bougie. (2009). Research Methods for Business: A Skill Building Approach (5th Edition). 

28. Sopha, I. S., &KWasira, J. (2016). Influence of Strategic Management Practices on Performance of Small-Scale 

Enterprises in the County Government of Trans Nzoia County. IOSR Journal of Business and Management, 

18(9), 87–103. https://doi.org/10.9790/487x-18090187103). 

29. Thompson, A. A., & Strickland, A. J. (2003). Strategic Management: Concepts and Cases, 13th edition. New 

York: McGraw-Hill. 

https://doi.org/10.1155/2020/6253013
https://doi.org/10.9790/487x-18090187103


ISSN: 2320-5407                                                                             Int. J. Adv. Res. 12(06), 186-194 

194 

 

30. Thompson, J. L. (2001). Strategic Management, 4th ed., Thomson Learning, London. 

31. Uhl A. and Gollenia L. A. (2016).  Business Transformation Management Methodology, Routledge, Abingdon, 

UK], 

32. Wheelen, T. L., & Hunger, J. D. (2006). Concepts in Strategic Management and Business Policy: toward global 

Sustainability. 10th ed. New Jersey: Pearson Education, Inc., Prentice Hall. 

33. Wheelen, T. L., & Hunger, J. D. (2012). Strategic management and business policy: toward global 

Sustainability. 13th ed. New Jersey: Pearson Education, Inc., Prentice Hall. 

34. Zaidi, F. I., Zawawi, E. M. A., Nordin, R. M., &Ahnuar, E. M. (2018). An empirical analysis of strategy 

implementation process and performance of construction companies. In IOP Conference Series: Earth and 

Environmental Science, Vol. 117, No. 1, p. 012026. IOP Publishing.  

 

Appendix 
Table I:- Coefficients of Regression models, SE, t-statistic, 95% confidence intervals. 

Model 1: Y = f(X) 

Models Coefficient Standard Error T-Statistic Sig. LL UL 

Intercept -0.544 0.121 -4.493 <0.001 -0.782 -0.306 

SMP (X) 1.139 0.034 33.979 <0.001 1.073 1.204 

R-Squared 67.40%      
Model 2: Y = f(X1) 

Intercept 0.850 0.189 4.498 <0.001 0.479 1.222 

SF (X1) 0.713 0.050 14.268 <0.001 0.615 0.811 

R-Squared 26.70%      

Model 3: Y = f(X2) 

Intercept 0.642 0.107 5.987 <0.001 0.431 0.853 

SI (X2) 0.839 0.031 27.384 <0.001 0.779 0.900 

R-Squared 57.30%      

Model 4: Y = f(X3) 

Intercept 0.739 0.088 8.360 <0.001 0.566 0.913 

SE (X3) 0.795 0.025 32.221 <0.001 0.747 0.844 

R-Squared 65.00%      

 

Table II:- Analysis of variance of regression models for each independentvariables. 

ANOVA model 1: Y = f(X) common model for the independent variables 

Source DF R² Sum of Squares Mean Square F-Ratio Sig. 

Model 1 67.40% 240.930 240.930 

1154.557 

<0.001 

SMP (X) 1 67.40% 240.930 240.930 <0.001 

Error 558 32.60% 116.440 0.209  

Total 559 100.00% 357.370   

ANOVA model 2: Y = f(X1) common model for the independent variables 

Source DF R² Sum of Squares Mean Square F-Ratio Sig. 

Model 1 26.70% 95.529 95.529 

203.579 

<0.001 

SF (X1) 1 26.70% 95.529 95.529 <0.001 

Error 558 73.30% 261.841 0.469  

Total 559 100.00% 357.370   

ANOVA model 3: Y = f(X2) common model for the independent variables 

Source DF R² Sum of Squares Mean Square F-Ratio Sig. 

Model 1 57.30% 204.898 204.898 

749.864 

<0.001 

SI (X2) 1 57.30% 204.898 204.898 <0.001 

Error 558 42.70% 152.472 0.273  

Total 559 100.00% 357.370   

ANOVA model 4: Y = f(X3) common model for the independent variables 

Source DF R² Sum of Squares Mean Square F-Ratio Sig. 

Model 1 65.00% 232.439 232.439 

1038.184 

<0.001 

SE (X3) 1 65.00% 232.439 232.439 <0.001 

Error 558 35.00% 124.931 0.224  

Total 559 100.00% 357.370   

 


