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Mathematical Modelling

Worksheet 8

Models of a competitive market

1. Supply and Demand Curves.

How is the demand for a product related to price charged? We can sketch a graph of 
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 showing how the quantity demanded varies with the price. On the same axes we can also draw a similar graph 
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 showing how the quantity supplied varies with the price.
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Both of the curves on the above graph are represented by exponential functions. Demand for a product is highest when the price is low i.e. everyday goods such as milk and bread and these items are supplied to us in small quantities. As the price of products becomes increasingly high, there is less demand. However the amount supplied increases i.e. bulk buying. 

2.
Linear Model.

In the short term, variation in price will take place over a limited interval and we can, as a first approximation, replace the functions described in question (1) by the straight lines
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We can make some reasonable assumptions about the signs of a, b and d;

a is positive (i.e. Negative demand doesn’t exist), b (the gradient) is negative because demand is assumed to decrease with increase in price, d (the gradient) is positive because the quantity supplied is assumed to increase with price.

In equilibrium, price adjusts itself so that 
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. We can solve for p and q in terms of a, b, c and d.

In equilibrium, putting 
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On the assumption that equilibrium price is positive, we can draw conclusions about the relative magnitudes of a and c.

a>0 because we don’t want negative demand to exist.









3.
Excise Tax.

Suppose that the government decides to impose an excise tax of t per unit on the products so that while the consumer pays price p, the producer receives a price   p-t. We can find the new equilibrium values of p and q.
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Previous price from question (2) is
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We can find for what value of t the total tax revenue T = qt is a maximum. 
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This value is equal to half the difference between the intercepts of the supply and demand lines on the price axis, because

From
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If the tax is replaced by a subsidy both the consumer and supplier benefit.

4.
Percentage Tax.

The effect of imposition of a tax at the rate of r % i.e.
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The suppliers are getting less.
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5. Non Linear Model.

We can look at the situations of question (3) and (4) in the general case.
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From question (3):
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This increases price consumer pays due to tax on supplier.

From question (4):
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The price is increased due to the imposition of the tax.
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� EMBED Equation.3  ���
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� EMBED Equation.3  ���
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Minimum price that factory is going to supply at.


Hence c can be negative.





� EMBED Equation.3  ���
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