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ABSTRACT 

Harrington’s desirability function approach is usually used to overcome the problem of 

optimization of multiple responses simultaneously. However, this method will give a huge 

impact in the presence of outliers. After that, in this case, it is not reliable to use Harrington’s 

desirability function method to find the optimum responses because it is not resistant to 

outliers. Thereupon, Modified Geometric Mean (MGM) approach is proposed as an 

alternative to estimate the parameter as this approach is resistant to outliers. Numerical 

example study is carried out to compare the performance of the proposed method with 

existing procedures. Based on the value of the overall desirability function, D , MGM is 

better compared with Harrington’s desirability function as it is clearly shows that the value of 

D is larger and the standard error of the MGM approach is smaller. It is clearly shows that, 

the MGM approach can be an alternative method in dealing with the presence of outliers.  

 

Keywords: Harrington’s desirability approach, modified geometric mean, multiple responses, 

outliers. 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 
 

ACKNOWLEGMENT 

Assalamualaikum w.b.t. 

Alhamdulillah, thanks to Allah s.w.t because of His grace and mercy to give us a 

chance to submit this final year project on time. With His permission also we are able to 

make this project without any obstacle and disruption, Alhamdulillah. 

There are many people who deserve a thousand of thanks for their help and support, 

both spiritual and words in completing this final year project. We would like to say our 

gratitude and special thanks our beloved supervisor, Madam Nasuhar binti Ab. Aziz who 

gives guidance and full support for us from the beginning till we finish our final year project.   

Furthermore, we would like to thank our beloved parents for their pray and support. 

We are grateful for all the motivation, courage and what that has been given for us for this 

entire time so it will be our source of strength. 

In addition, we also feel blessed to have classmates who also give their help, support 

guidance and willing to share their knowledge through this projects, yet a friend in need is a 

friend indeed. Thanks to our each members in our group because willing to contribute their 

time and energy in completing this task. Without the teamwork, we would not be able to 

completing the project successfully. 

In conclusion, we hope that our final year project would give many benefits to others 

and the next generation in the future endeavours. Thank you. 

 

 

 

 

 

 

 

 

 



iii 
 

TABLE OF CONTENTS 

 Page 

ABSTRACT i 

ACKNOWLEDGEMENT ii 

TABLE OF CONTENTS iii 

LIST OF TABLES iv 

CHAPTER 1: INTRODUCTION 

1.1 Background of the Study 

1.2 Importance and Motivation of the Study 

1.3 Research Objectives 

1.4 Scope of Study 

1.5 Significant of Study 

 

1 

3 

3 

4 

4 

CHAPTER 2: LITERATURE REVIEW 

2.1 Multiple Responses Experiment 

2.2 Desirability Function 

2.3 Identification of outliers 

 

5 

9 

10 

CHAPTER 3: METHODOLOGY 

3.1 Sources of Data 

3.2 Method of Analysis 

3.2.1 Parameter Estimates for Fitting Second-Order 

Model 

3.2.2 Classical Desirability Function 

3.2.3 Modified Desirability Function 

 

12 

14 

14 

 

15 

17 

CHAPTER 4: DATA ANALYSIS 

4.1 Microwave-assisted Extraction of Saikosaponins 

 

19 

CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 

5.2 Recommendations 

 

25 

26 

REFERENCES 27 

APPENDIX 

A1: Original and (Modified) Microwave-Assisted 

Extraction of Saikosaponins Data Set 

 

30 

 


