
Marginal analysis

Key concept: 

Interpret derivative as the rate of change of typical business functions.

Illustration: 

* Suppose     C x x( ) = +1000 20  is the 
cost function for some item.

* C(x) = cost in $, for producing x 
units of the item.

Suppose current production is x=100 units.

(a) What is the total production cost?

(b) What is the additional cost  if production is increased to 110 units?

(c) What is the additional cost per unit ?

(d) What is the additional cost per unit if production increased by 1 unit?

Answers:

(a) C(100) = $1200.00

(b) C(110) - C(100) = $9.76

(c) [C(110) - C(100)]/10 = $0.976

(d) [C(101) - C(100)] / 1 = $0.998



Observations: 

* (c) is the slope of the secant line that connects C(100) to C(110).

* (d) is a close approximation to the tangent line to C(x) at x=100.

* Interpret the results in (c) and (d) in ordinary language:

(c) says: the incremental cost per unit if production is increased from 100 
to 110 units is $0.976.

(d) says: incremental cost if prod. increases 1 unit (above 100) is $0.998.

Important Conclusion 

The derivative of C(x) at x=100 is the rate at which production cost will  
change, if we change x "marginally."

This derivative closely approximates the actual change in cost for 1 unit 
change in production.

Definitions

Marginal cost = Incremental cost = derivative of cost function

Marginal revenue = Incremental revenue = derivative of rev. function

Marginal profit = Incremental profit = derivative of profit function

In general:

Marginal "anything" = Derivative of "anything" function

* KEY CONCEPT HERE: The derivative of "anything" gives us the rate at 
which that thing changes (with respect to changes in its input value)



Example: [pg. 90, ex. 8]  The total profit from sales of x stereos is 
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(A) Find the exact profit from sale of the 41st stereo.

(B) Use marginal profit to approximate profit from sale of the 41st stereo.

Strategy (A): Find P(40) and P(41) and subtract. 

Strategy (B): Find     ′P x( ) and evaluate at x = 40.

Example: [pg. 99, ex. 70]  Let       p x C x x x= − = + ≤ ≤20 2 56 0 20       and ( ) , ( ) be the 
demand & cost fns. for some commodity.  

(A) Find the marginal cost, average cost & marginal average cost fns.

(B) Find revenue fn., marginal rev., average rev., marginal average rev. fns.

(C) Find profit, marginal profit, average profit, marginal average profit fns.

(D) Find the break-even points.

(E) Evaluate marginal profit @ x = 7, 9, 11 and interpret the results.

Strategy: Basic idea is the same for parts (A) through (C): For each function 

F(x), the marginal form is its derivative F '(x).

The average form is F(x)/x.  The marginal average form is [F(x)/x] ' 

Break even is where: revenue = cost or, equivalently, P(x) = 0.  You must solve 
this equation for the x values.

Marginal profit @ x = 7, 9, 11 comes from P '(x) evaluated at those x values.

Interpretation depends upon the numbers you get: Briefly, if P '(x) is negative, 

profit will decrease if sales (i.e., x) increase.  If P '(x) is positive, the reverse is 
true.


