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Abstract. Production management discusses how a firm gains maximum profit and 
ultimately earns business success by minimizing the production cost. Joint venture 
company in this regard has an important role to play. This paper elaborates this concept 
mathematically by using few models. The concept has been designed by reducing 
purchasing, set-up and shortage cost except holding cost. The holding cost little increases 
as the space required for joint venture company is little more, but the overall inventory 
cost could be reduced significantly. To get the optimum result Probabilistic Economic 
Order Quantity Review Model is used in this article mathematically firstly for two 
separate companies and finally for the joint venture company merging these two. 

 
Keywords: Inventory, Economic Order Quantity (EOQ), Probabilistic Review Model, 
Iterative Method and Buffer Stock. 
 
1. Introduction 
By managing production process and supply chain smoothly a firm can reaches its goal 
by reducing the cost, especially the inventory cost in a planned way. One of the most 
important aspects of managing the production process is to have the items in stock at the 
moment those are needed, which helps the managerial key personnel to minimize the 
inventory cost. To minimize the inventory cost, Project management needs to plan 
carefully so as to earn maximum profit by using minimum cost [11]. The paper explores 
and explains how managements look after their inventories to gain minimum production 
cost and ultimately earn business success by merging few separate companies into a joint 
venture company. Concept of Joint Venture Company may open the insight of 
managerial key personnel in minimizing the inventory cost. If we go for a joint venture 
company merging few companies together we can very well reduce the total inventory 
cost which I shall explain mathematically in the paper subsequently. 
 
2. A generalized inventory model 
The objective of any inventory model is expressed in terms of optimum order quantity. If 
the system is based on periodic review at equal time interval, the time for acquiring a new 
order usually coincides with the beginning of each time interval. On the other hand, if the 
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system is of the continuous review type, a reorder point is usually specified by the 
inventory level at which a new order must be placed. In this model, the total inventory 
cost includes the purchasing, setup holding and the shortage cost. The setup cost 
represents the fixed charge incurred when an order is placed. Thus, to satisfy the demand 
for a given time period, the (more frequent) ordering of smaller quantities will result in a 
higher setup cost during the period than if the demand is satisfied by placing larger (and 
hence less frequent) orders. The holding cost represents the costs of carrying inventory in 
stock. The shortage cost is a penalty incurred when it runs out of stock of a needed 
commodity. The purchasing cost is the cost for purchasing raw materials, if the firm 
produces the items. 
 
3. Probabilistic continuous EOQ review model and its mathematical explanation 
In this model the stock is reviewed continuously and an order of size y is placed every 
time the stock level reaches a certain reorder point R. The aim is to determine the 
optimum values of y and R that minimize the total expected inventory costs per unit time. 
Normally in this model, one year represents a unit of time. The model may be explained 
as below [15]: 
Let,    f(x) =  Demand x, during lead time, x > 0. 
 D    =  Expected demand per unit time. 
 H    =  Holding cost per inventory unit per unit time.  
 P    =  Shortage cost per inventory unit (or penalty cost). 
 K    =  Setup cost per order. 
Applying the EOQ Model, the total annual inventory cost (except purchasing cost), 
            TAC(y, R) = setup cost + holding cost+ shortage cost.  

 Therefore, TAC (y, R) = { } .
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Differentiating the equation and applying the formula of Hadley and Whitin (1963) we 
get, 
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An explicit general solution for y* and R* is not possible in this case. A convenient 
numerical iterative method is then used to solve the equations, which ultimately gives,  
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It can be proved6 that, if   ≥
−

y  
∧
y , the optimal values of y and R exist and are unique. In 

such a case these values are computed as the first trial value of y* as y1 = hDK /2 . 
After having the required iterations at this point, we get the values of y (y*)and R (R*) 
[12]. 
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Since,  ≥
−

y  
∧
y ,  it has a solution and that is unique.  

 
4. First company (separately) 
A company has a demand of 1,20,000 T Shirts per year where, holding cost per unit per 
year is 400 Taka, set up cost per order is 6,000 taka and shortage cost per unit per year is 
15 taka. Demand at lead time varies over (0, 1000), from previous historical data buffer 
stock is maintained as of 500 pieces and purchasing cost for raw material is @ 18 taka 
per shirt piece. We are going to calculate the total inventory cost of the company. Here 
we get, Expected total demand D = 1,20,000 pieces, Set up cost per order K= 6,000 taka, 
Shortage cost per unit P = 15 taka, Holding cost per unit per year h = 400 taka, Demand 
at lead time varies over (0, 1000). Therefore f(x) = 1/1000, Buffer stock E(x) = 500 
pieces, Hence, the Purchasing Cost (@ 18 taka per shirt piece raw material) PC = 
1,20,000x 18 taka = 21,60,000 taka. Now from the equation  (1), (2) and (3) we get, 
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                         Since,      ≥
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Now from the three equations we get,  
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After the successive uses of the iterations we have,    R* ≅ 522.491 and Y* ≅ 2150.828.  

Now, we get all other components as set up cost 
Y

DK
=  3,34,754.801 taka, holding cost  
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h =  4,39,162 taka, shortage cost   
Y
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  = 95,410.978 taka. 

Therefore the total inventory cost, 
 TAC (y, R) = purchasing cost + Set up cost + Holding cost + Shortage cost. 

    = PC + 
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   = (21,60,000+ 3,34,754.801+ 4,39,162+ 95,410.978)taka   = 
30,29,327.779 taka.  
 
In the figure below, the vertical axis indicates in lac (1 lac = 0.1 milion) taka (i.e, 1 unit = 
0.1 milion taka) and the horizontal axis indicate the type of costs.    
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Second company (separately) 

Another company has a demand of 2,50,000 pieces of T Shirts per year where, holding 
cost per unit per year is 700 Taka, set up cost per order is 10,000 Taka and shortage cost 
per unit per year is 25 Taka. Demand at lead time varies over (0, 2000), from previous 
historical data buffer stock is maintained as of 1000 no and purchasing cost for raw 
material is @ 15 taka per shirt piece. We are going to calculate the total inventory cost of 
the company. Here we get, the Purchasing Cost (@ 15 taka per shirt piece raw material) 
PC = 2,50,000x 15 taka = 37,50,000 taka. Considering all other data as stated we get, R* 
≅ 1320.536 and Y* ≅ 3033.127, which ultimately gives as set up cost                      

Y

DK
= 8,24,231.890 taka, holding cost 
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shortage cost 
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 = 2,37,362.300 taka. Therefore the total inventory cost,                                      
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 = 60,97,563.84 taka.                     

In the figure below, the vertical axis indicates in lac (1 lac = 0.1 milion) taka (i.e. 1 unit = 
1 lac taka) and the horizontal axis indicate the type of costs. Hence, the total inventory 
cost for these two separate companies together is = (30,29,327.779 taka + 60,97,563.840 
taka) = 91,26,891.619 taka. 

5. Joint venture company (combining the two companies) 
If we go for a joint venture company merging few companies together we can very well 
reduce the total inventory cost which is explained in this paper. Expected total demand of 
the joint venture company may then become summation of that of the companies, since 
demand remains same in the market and which does not affect the joint venture company. 
Set up cost will be little lesser than the summation of that of those two companies, but 
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little more than that of the big (second ) company, since set up cost of one company will 
support the other mutually.  Shortage cost and holding cost will be amidst of the same 
cost of the two companies respectively, because of mutual support to each other. Demand 
at lead time will be lesser than any of the two companies; buffer stock may be maintained 
between that of big company and the summation of that of the two companies. Here as 
per above discussion we get, expected total demand D = 1,20,000+2,50,000 = 3,70,000 
pieces, set up cost per order K= 13, 000 taka, shortage cost per unit P = 20 taka, holding 
cost per unit per year h = 570 taka, demand at lead time varies over (0, 3000), Therefore, 
f(x) = 1/3000, buffer stock E(x) = 1500 no and purchasing Cost (@ 14 taka per shirt piece 
raw material) PC = 3,70,000x 14 taka = 51,80,000 taka. Applying the formula as stated 

above we get,  R* ≅ 2,511.059 and Y* ≅ 4,232.230 and set up Cost 
Y

DK
 =  

11,36,516.683 taka, holding cost 
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=  69,668.473 taka. Now the total inventory cost, 

    TAC (y, R) = purchasing cost + Set up cost + Holding cost + Shortage cost. 
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    = (51,80,00+ 11,36,516.68 +17,82,489.18 + 69,668.47)taka  = 
81,68,674.34 taka.  
Therefore, the total inventory cost for Joint Venture Company is 81,68,674.34 taka. The 
costs of Joint Venture Company are shown in the figure below, where the figure in the 
vertical axis indicates in lac (1 lac = 0.1 milion) taka (i.e. 1 unit = 1 lac taka) and the 
horizontal axis indicates the type of costs. Analyzing all the costs related to inventory 
from the above companies we observe that in the case of Joint Venture Company the cost 
reduces considerably, which is explained below: 
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Here we also observe that only holding cost is little increased because of order quantity. 
Order quantity is little more in the joint venture company in relation with separate 
company, which takes more space in the premises and that ultimately increases rent, 
clerical, overheads, labor cost etc. 
 
6. Result analysis 
Analyzing the results, we observe that purchasing cost is reduced by 7,30,000 taka, setup 
cost is reduced by 22,470.01 taka, holding cost is increased by 57,357.53 taka and 
shortage cost is reduced by 2,63,104.81 taka in the joint venture company than the 
separate company. 
 
7. Conclusion  
By mathematical process of finding the minimum value of function and using iterative 
method the paper could easily find the solution quickly, which in turns proved that a joint 
venture company reduced its inventory cost significantly in the probabilistic continuous 
EOQ review model.  To get its optimum level the paper also considered that “how much 
to order” and “when to order” correctly. Where the separate companies spend huge 
amount of inventory costs, the joint venture company saves this cost considerably as 
much as 10% of total cost.  
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