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Abstract

Business always tries to find ways to improve its competitiveness and gain maximum profit.
Organizations easily determine the maximum production and profit level through the simplex
method in linear programming. This paper examined the profit maximization point for dining chair
and sofa manufacturing by Navana Furniture Company, Bangladesh through simplex method in
linear programming and graphical method. The findings showed that Navana Furniture Company
can improve its profit by 4.03% for dining chair and sofa manufacturing cases if it follows the new
profit maximizing point that is determined by this study. The findings of the paper will be helpful
for the company management, shareholders as well as other companies to improve their
performance.

Key words: Profit maximization, linear programming, simplex method, point testing, Navana
Furniture.

INTRODUCTION

In the competitive market, companies are striving for ways to achieve competitive advantages as well
as maximizing their profits. Profit maximization is a process by which a company determines the
price and output level that provides maximum profit. So, determining the profit maximization point is
very crucial, especially for manufacturing company.

Linear programming is a most efficient tool to determine profit maximization level. Its history
dates back from 1940s. Main motivation for the need of linear programming goes back to the war
time when it was necessary to solve many complex planning problems. The simplex method which is
used to solve linear programming was developed by George B. Dantzig in 1947, and has been keeping
pace ever since with the extraordinary growth of computing power. Linear programming can be
applied to various fields of study. It is used most extensively in business and economics, but can also
be utilized for some engineering problems. Applications can be found in many different industries
such as airline scheduling, shipping of telecommunication networks, oil refining and blending, stock
and bond portfolio selection etc. It can handle hundreds of variables. So, it has proved useful in
modeling diverse types of problems in planning, routing, scheduling, assignment, and design.

This paper provides a mathematical framework to understand the performance and argues
how simplex method helps a company to achieve competitiveness and success. To determine the
profit maximizing level of an entity, this study focuses on the Navana Furniture Company,
Bangladesh. Navana Furniture is leading company manufacturing branded furniture by a sister unit of
Aftab Automobile Ltd. It was established in 2002. Navana furniture is featured by the attributes of
aesthetic design and prototype, material selection and molding through testing, assembling and
distribution. Abreast of being a strong leading player in the market, all their -produced furniture are
guaranteed by stringent quality and standards. The company offers a wide product range that can be
tailored for customer requirement and most suitable for modern offices.

METHODOLOGY
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Data Collection

The required data have been collected through structured questionnaire interview. Sample size was 40
of which 5 were executives and 35 were workers. Some assumptions were made through direct
observations. Some pre-arranged secondary data were also used for the study. Both descriptive and
inferential statistics have been used in the analysis. For experimental evaluation, MATLAB 7.0 and
C++ software were applied.

Data Analysis

Variables and Models: Among several products produced by Navana Furniture Company of
Bangladesh, this study focuses only on dining chairs and sofas, because the company uses wood only
for these two products and rest are made by laminated board. This firm measures wood by cubic feet,
where dining chair needs 1.2 cubic feet of wood, and sofa needs 0.97 cubic feet of wood. Each dining
chair takes twelve hours of labor from both the carpentry department and from the finishing
department. Each sofa requires fourteen hours by both carpentry and finishing. The market price of
dining chair and sofa are Tk 5,690 and Tk 6,590 respectively. This firm’s profit from these two
products is 40%. So, profit from per unit of dining chair profit is Tk 2,276 and per unit of sofa profit
is Tk 2,636.

Flash of the Requirements: The study considers 220 man-hours as standard working hours of the
company in a week. For manufacturing the product the company uses 20 cubic feet raw materials
(wood) per week. Requirements for manufacturing dining chair and sofa by Navana Furniture
Company, Bangladesh are given in tablel.

Tablel: Requirements for manufacturing dining chair and sofa by Navana Furniture Company

Resources Dining Chair Sofa Constraint
Wood (cft) 1.2 0.97 20
Labor (hours) 12 14 220
Unit profit (TK) 2,276 2,636

Source: Primary Data Collection 2009

Design of LP Model: To get an optimum point by using a linear programming, the objective function
is to be maximized and all the constraints are “less-than-or-equal-to” inequalities. Based on the above
mentioned data, the objective function (Eq 1) and the constraint equations (Eq 2, 3) are:

p = 2,276x+2,636y 1)
12X+ .97y <20 )
12x + 14y <220 ©)

Where, x>=0, y>=0; p= profit; x = dining chair; y = sofa

Slack variables used in the analysis are Sw and S in the Eq 2 and Eq 3. These are called slack
because of the difference between the amount of resource available (20 and 220) and the amount used
(1.2x + 0.97y and 12x + 14y).

1.2x +0.97y + Sw = 20... (4)
12x + 14y +S,. =220 ... (5)
Where, Sw>0and S_. >0

RESULTS AND DISCUSSIONS

The profit of furniture manufacturing depends on the usage of types of raw materials including the
labor (hour). The estimate of main raw materials and labor hours used for manufacturing the products
in a month depict in table 2.



Table 2: Product item wise requirements for manufacturing dining chair and sofa by Navana Furniture

Company

. Time per Total Price

Nﬁ?;SOf Model No. I\I<I/I2tne ',F::I\;V _ unif gll?anr:tr}g _Time (Tk_per
(in hour) (in hour) unit)
Computer ~ TEL0427 39.05 * 3 40 6 6890
Table TCC0601 27.81~* 4 100 15 5290
Dining CDH6101 127 12 60 96 6990
Chair CDH6102 127 12 60 96 5690
Bed HBDO0816 69.51 * 4 20 10 15900
HBDO0811 68.2 * 3 15 10 14990
Cupboard HKB0870 96.47 * 6 30 12 13990
HKB0879 84.03 * 5 50 14 11690
Sofa SSH6150 097~ 14 20 124 6590
SSH6151 0977 14 25 124 7390
Bookshelf KSMO0770 77.18 * 4 70 9 8990
KSMO0771 57.27 * 3 60 8 7050

* Made by laminated board and measured by square feet
A Made by wood and measured by cubic feet

Source: Primary Data Collection 2009

The linear programming provides one positive and one negative point to solve equation. As
price cannot be negative, the positive point is the appropriate point for objective equation (Eq 1). In
the graphical presentation (Figure 1) of the (Eq 2, 3), the feasible region is shaded (it includes the
edges in this case). The maximum (minimum) value of the objective function occurs at one of the
vertices of the feasible region. Here, the vertices are at (0, 15.71), (12.9, 4.7) and (16.7, 0).

25 r—
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Dining chair

=@ Sofa

Labour(Hour)

0 2 4 6 8 10 12 14 16 18 20
Wood(cft)

Figure 1: Profit Maximizing point (Interaction Point)
Source: Primary Data Collection 2010

By the point testing using the vertex method, the output for Eq.1 will be,
At (0, 15.71),p=0+41,411.56 = 41,411.56
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At (12.9, 4.7), p = 29,360 + 12,389.2 = 41,749.2
At (16.7, 0), p = 38,009.2 + 0 = 38,009.2

So, maximum profit will be at the point of 12.9 unit dining chairs and 4.7 unit sofas.
However, based on the given raw materials of 20 cubic feet wood and 220 man-hour at 12 man-hour
for each dining chair and 14 man-hour for each sofa, the firm currently manufactures 13 dining chairs
and 4 sofas. Therefore the profit of this firm is,

p =2,276x + 2,636y
p =2,276*13 + 2,636*4
p=TK 40,132

Consequently by comparing these two profits, the difference of profit is TK. 1,617.2
(41,749.2 — 40,132), which is 4.03% more than current profit. So, if the firm follows the new profit
maximizing point, the profit of this firm will increase by 4.03%.

CONCLUDING REMARKS

Profit maximization is the process by which a firm determines the price and output level that provide
the maximum profit. To examine the profit maximizing point for dining chair and sofa manufacturing
in Navana Furniture Company, Bangladesh, this study uses primary data and simplex linear equation
programming by using MATLAB 7.0, C++ software.

The result of the paper demonstrates that if Navana Furniture Company, Bangladesh follows
the given new profit maximizing point, under the assumption of equal demand for both products, the
profit of the company will increase by 4.03% for dining chair and sofa manufacturing. The findings of
the paper will be helpful for the company management, shareholders as well as other companies to
improve their performance.
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