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ABSTRACT 

 

Company strategy is patented by the efficient use of resources at every production 

stage. The analysis and efficient utilization of resources are made sustainable by 

effective management decisions making techniques employed by the Company. A 

quantitative decision-making tool called linear programming can be used to the 

optimize problems of product combination. Chemical manufacturing firms are 

especially concern about silicone base profit mainly depends on the proper allocation 

and usage of available, material, and production time.  

 

With limited resources such as capital, production capacity and sales demand, 

production planning can be challenged in terms of determining which product to 

manufacture in each month of the financial period. The production planner needs to 

offer a minimum number of appropriate products by examining the product demand 

sequences and the purchased order received of every customer in each month. The 

proposed problem formulated for an optimization with conditional constraints based 

on integer linear programming establishes an approach for efficient product planning.  

 

The research out come advising process assisted by this optimization allows 

production planning to engage in an appropriate procurement requirement in every 

month. In this paper, optimum product combination determined by the mathematical 

model is validate considering the increase in profitability, and the justification of 

revision of packing size from customer point of view. The study also considers the 

revenue retention plan of the company by forecasting sales in scientifically in 

bootstrapping and simulation techniques.  

 

Finally, the model considers 64 combinations of productions mix in each month. 

Model quantitatively demonstrate that the optimum product combination can achieved 

in spite of several resource constraints.  

 



 

vii 

 

 

 

 

TABLE OF CONTENTS 

 
ACKNOWLEDGEMENT .......................................................................................... iv 

DEDICATION ............................................................................................................. v 

ABSTRACT ................................................................................................................ vi 

TABLE OF CONTENTS ........................................................................................... vii 

LIST OF TABLES ...................................................................................................... ix 

LIST OF FIGURES ..................................................................................................... x 

ABBREVIATIONS .................................................................................................... xi 

CHAPTER – 1: INTRODUCTION ............................................................................. 1 

1.1. Introduction ................................................................................................... 1 

1.2. About the Organization ................................................................................. 2 

1.3. Scope of the Research ................................................................................... 4 

1.4. Research Objectives ...................................................................................... 5 

1.5. Approach to the Problem ............................................................................... 6 

1.6. Limitations of the Thesis ............................................................................... 6 

1.7. Content of the Thesis ..................................................................................... 7 

1.8. Today’s Challenges ....................................................................................... 8 

1.9.     Silicone Emulsions ...................................................................................... 11 

1.10.   Benefits of Silicone Emulsions ................................................................... 13 

1.11.   Silicone Emulsions as Mould Release Agent .............................................. 14 

1.12.   Silicone Emulsions as a Shine, Polish and Coatings ................................... 16 

1.13.   Production Process ...................................................................................... 17 

1.14.   Silicone Emulsions Production Operation .................................................. 18 

1.15.   Preparation of Optimum Packing Combination .......................................... 21 

CHAPTER – 2: LITERATURE REVIEW ................................................................ 28 

2.1. Introduction ................................................................................................. 28 

2.2. Selecting an Appropriate Operational Technique to Model the Problem ... 29 

2.3. Stages of Development of Operations Research ......................................... 29 

2.4. Application of Operations Research ............................................................ 33 

CHAPTER – 3: METHODOLOGY .......................................................................... 36 

3.1. Linear Programming .................................................................................... 36 

3.2.     Assumptions in Linear Programming Models ............................................. 37 

3.3. Formulation of a Linear Programming Model ............................................ 38 

3.4. Limitations of Linear Programming Techniques: ....................................... 41 



 

viii 

3.5. Integer Programming ................................................................................... 42 

3.6. Z - Score and Confidence Intervals ............................................................. 47 

       3.6.1    Z-score Statistical Measurement ......................................................... 47 

          3.6.2    Probability of Confidence Intervals Statistical Measurement .............. 48 

3.7. Time Series Analysis and Forecasting ........................................................ 51 

3.8. Bootstrapping Sampling Technique ............................................................ 53 

3.9. Simulation in Operations Research ............................................................. 55 

3.10.    Solver – IPL Optimization Tool .................................................................. 60 

CHAPTER – 4: ANALYSIS AND DISCUSSION ................................................... 61 

4.1.     Introduction ................................................................................................. 61 

4.2. Model building ............................................................................................ 62 

4.3. Selecting the Appropriate Linear Programming Tool ................................. 67 

4.4. How to Solve the Given Problem ................................................................ 69 

4.4.1. Assigning Parameters to the Problem .................................................. 71 

4.4.2. Optimum Product Mix ......................................................................... 75 

4.5. Model Validation ......................................................................................... 76 

4.6. Comparison of Results ................................................................................ 76 

4.6.1. Comparison of Profitability ................................................................. 76 

4.6.2. Determine Revenue Retention Plan ..................................................... 80 

4.6.3. Justification of Significance of Changes in Packing Size .................... 82 

4.6.4. Justification of Optimum Product Volume in The Market .................. 85 

4.7. Benefits Derived from the Model ................................................................ 92 

4.8. Operational Difficulties ............................................................................... 93 

4.9. Suggestions for Improvement ..................................................................... 95 

4.10.    Computational Difficulties .......................................................................... 97 

CHAPTER 5: CONCLUSIONS ................................................................................ 99 

5.1. Research Conclusions .................................................................................. 99 

5.2. Future Directions ....................................................................................... 101 

References and Bibliography ................................................................................... 102 

Referred Websites: ................................................................................................... 103 

 

 

 

 

 

 

  



 

ix 

 

 

 

 

LIST OF TABLES 

 

Table Name          Page No 

 

Table 1.1 Production Capacity of Silicon Emulsion     21 

Table 1.2 Revenue and Cost of Low - Viscosity Products    22 

Table 1.3 Revenue and Cost of Medium - Viscosity products   22 

Table 1.4 Revenue and Cost of High - Viscosity Products    22 

Table 1.5 Material Cost per Batch of Low - Viscosity Products   23 

Table 1.6 Material Cost per Batch of Medium - Viscosity Products   24 

Table 1.7 Material Cost per Batch of High - Viscosity Products   25 

Table 1.8 Volume and margin of Low - Viscosity Products     26 

Table 1.9 Volume and margin of Medium - Viscosity Products    26 

Table 1.10 Volume and margin of High - Viscosity products    27 

Table 1.11 Total Volume and Margin of Each Pack Size    27 

Table 2.1 Process, Process Activities, and Process Output    32 

Table 4.1 Comparison of Operation Research Software     68 

Table 4.2 Optimum Product Combination       75 

Table 4.3 Comparison of Product Mix of Low - Viscosity Products   77 

Table 4.4 Comparison of Product Mix of Medium - Viscosity Products   78 

Table 4.5 Comparison of Product Mix of High - Viscosity Products   79 

Table 4.6 Comparison of Total Margin of Products      79 

Table 4.7 Descriptive Statistics of Market Research     81 

Table 4.8 Z - Score of Proposed Packing Size      82 

Table 4.9 Comparison of Z - Score with Optimum Packing Size   83 

Table 4.10 Confident Interval of Optimal Packing Size     85 

Table 4.11 Demand Per Week of Silicone Emulsion     86 

Table 4.12 Descriptive Statistics if Sales for Post Covid Period    88 

Table 4.13 Statistics of Bootstrapping Sales Forecast       88 

Table 4.14 Bootstrapping Forecast and Optimum Sales in kg    90 

Table 4.15 Statistics of Simulated Demand       91 

Table 4.16 Bootstrapping Demand and Simulated Confident Interval   92 

 

 

 

 

 



 

x 

 

 

 

 

 

LIST OF FIGURES  

 

Name           Page 

 

Figure 1.1 Mixing Silicone in Water          19 

Figure 1.2 Mixing Silicone and Surfactant in Water        19 

Figure 1.3 Emulsion Particle Size         20  

Figure 1.4 Emulsion Particle Size, Appearance and Stability     20 

Figure 4.1 Silicone Emulsion Packing Flowchart       70 

Figure 4.2 Time Series of Low Viscosity Products       86 

Figure 4.3 Time Series of Medium Viscosity Products      87 

Figure 4.4 Time Series of High Viscosity Products       87 

Figure 4.5 Forested Sales of High Viscosity Products      89 

Figure 4.6 Forested Sales of Medium Viscosity Products      89 

Figure 4.7 Forested Sales of High Viscosity Products      90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xi 

 

 

 

 

 

 

ABBREVIATIONS 

 

Autocorrelation function (ACF) 

Central Bank of Srilanka (CBSL)         

Confidance Interval (CI)          

Coronavirus Disease (COVID)         

Critical Path Method (CPM)         

Document Against Acceptance (DA)        

Documents Against Payment (DP)        

Euro (EUR)           

Federal Express (Fedex)          

Government of Sri Lanka (GOSL)         

Graphical User Interface (GUI)        

Integer linear programming (ILP)        

International Standard of Operation (ISO)       

Key Performance Indicators (KPI)        

Letter of Credit (LC)          

Linear Programming (LP)          

Management Information System (MIS)        

Material Requirement Planning (MRP)       

Material Safety Data Sheets (MSDS)        

Metric Tonnes (Mt.)          

Mixed Integer Linear Programming (MILP)       

Miocro Meter (𝜇 𝑚)  

Non Preforming Assets (NPA)         

Pay as You Earn” (PAYE)  

Partial Autocorrelation Function (PACF) 

Potential of Hydrogen (pH)          

Program Rvaluation and Review Technique (PERT)      

Qubic Meter (𝑚3)          

Research and Development (R&D)        

Simulation and Modelling (SM)        

Stocks Keeping Units (SKU)         

The Sri Lankan Rupees (Rs.)          

United Sate of America (USA)         

Unites State of Dollar (USD)          



 

xii 

Value Added Tax (VAT)         

Standard Deviation (DS)          

 

 


