Chapter 5 Notes


Chapter 5
Supply Decision 

I
Capacity constraint: the production function  

Short-Run
Short run (SR) – It’s the time frame in which the quantities of some resources are fixed.  In the SR a firm can usually change the quantity of labor it uses but not its technology and quantity of capital.
We usually define SR as a period less than 365 days.  
Long run – It is the time frame in which the quantities of all resources can be varied.
We usually define SR as a period more than 365 days.  
An easy way to differentiate SR from LR is to determine how long the product in question last.   At the extreme, an apple last a very short time, and therefore it is must have a sort duration.  Vice versa, a house takes much longer to degrade, and it has a LR duration.

When speaking of production, hiring and firing takes less than one year to accomplish.  Thus “Labor” is a SR factor of production.  On the other hand, building a factory takes longer than one year to complete; therefore, capital is a LR factor of production. 

Short-Run Production 

We describe the relationship between output and the QL employed by using three related concepts:

· Total product

· Marginal product 

· Average product

Total Product (TP)
Total product – It is the total quantity of good produced in a given period.

Total product increases as the QL increases at a decreasing return to scale (DRS).

Total product schedule shows how the Q of a good changes and the labor input changes.

Total product curve graphs the data in a product schedule.  All points inside the bell-shape are attainable, and all those that are above are unattainable.

Marginal Product (MP)
Marginal product – It is the change in total product that results from a one-unit increase in the quantity of labor employed.

It tells us the contribution to TP if an additional worker is hired.  
· Contribution may increase: Increasing Return to Scale (IRS), 

· Contribution may stay the same: Constant Return to Scale (CRS), or

· Contribution may decrease: Decreasing Return to Scale (DRS),
MP is calculated as follows:

MP = ∆ TP ÷ ∆QL
This relationship shows that at the start the MP increases.  However as more and more workers are hired, the additional employees produce less and less.  Eventually we hire too many employees and then production decreases altogether.
All firms have these two trends to the production:

a. Increasing Marginal Returns 

Increasing marginal returns – It’s when the marginal product of an additional worker exceeds the marginal product of the previous worker.

b. Decreasing Marginal Returns 

Decreasing marginal returns – It’s when the marginal product of an additional worker is less than the marginal product of the previous worker.

Average Product

Average product – Total product divided by the quantity of an input.  The average product of labor is total product divided by the quantity of labor employed. (AKA productivity)
· The fundamental goal for a firm is nothing more than profit maximizing.  A firm that does not seek to maximize profit is either eliminated of bought by a firm that does seek profit maximization.  
· Reason in a merger situation if a firm is not max profit, another firm can buy that firm and make more profit.

Efficiency

We will only produce up to the point were marginal physical product is zero.  (This is true when neither price of the product nor wages are considered).
Capacity 

If we keep hiring workers, we will run out of space.

· Land and capital constraints pace a ceiling on potential output.

Law of diminishing returns

Law of diminishing returns: as a firm uses more of a variable input, with given quantity of fixed input, the marginal product of the variable input eventually decreases.

Negative MP
Assume you have 100 cars, but you hired 150 drivers.  The last 50 driver, have nothing to do, but distract the other 100 drives.  That means that the additional 50 drivers are causing you original 100 drivers to produce less that they would otherwise do.  If you hit negative MP, you should be firing labor inputs (i.e., employees).
Accounting Cost and Profit

Accountants measure cost and profit to ensure that the firm pays the correct amount of income tax and shows banks how a firm or individual is using its assets and liabilities.  This is known as accounting cost or explicit cost
Economists have different purpose: to predict the decisions that a firm makes to max it profits.  These decisions respond to opportunity cost and economic profit.  This is known as economic cost or implicit cost
Opportunity Cost

The highest-valued alternative forgone is the opportunity cost of a firm’s production.  From the viewpoint of the firm, this opportunity cost is the amount that the firm must pay the owners of the factors of production it employs to attract them from their best alternative use.

Explicit Cost and Implicit Costs

Explicit cost – A cost paid in money.

Implicit cost – An opportunity cost incurred by a firm when it uses a factor of production for which it does not make a direct money payment.

Economic Profit 

Economic profit – It’s a firm’s total revenue minus total cost. 

Profits are the difference between total revenue and total cost.
Total revenue is the amount received from the sale of the product (TR = P∙Q). 

Total cost is the summation of implicit and explicit cost.  TC = opportunity cost of production

We describe the relationship between output and cost using three cost concepts:

· Total cost

Total Product
· Marginal cost

Marginal Product
· Average cost 

Average Product
Total Cost

Total cost – It is the cost of all the factors of production used by a firm.

Total cost is divided into two parts total fix cost and total variable cost.
TC = TFC + TVC

Total fixed cost – It’s the cost of production that does not change when the rate of output is altered.
It is the cost for factors of production used by a firm that do not change if output increases or decreases – the cost of land capital and entrepreneurship. 

Total variable cost – It’s the cost of production that changes when the rate of output is altered.

It is the cost for factors of production used by a firm that do change if output increases or decreases – the cost of labor.

How fast total cost rises depends only on the total variable cost
Which cost Matter?

According to the book:

· Marginal 

· Average total cost

I think they all matter because each one provide important information about the firm’s well being.

Average Cost

Average total cost (ATC) – it is the total cost divided by the quantity produced in a given period of time.
ATC is denoted as:

ATC =
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ATC tells us the average per unit basis cost for a given product.  For example:

 Let us assume that the ATC of product X1 is $15, and we produced 10 units.  

· ATC tells us that on average all 10 units produced cost us $15 each.

· ATC tells us that it cost us a total of $150 to produce all 10 units.
There are there ATC concepts 

1. Average fixed cost 

2. Average variable cost

3. Average total cost

Average fixed cost (AFC) – It is total fixed cost per unit of output.
AFC slopes downward.  As output increases the same constant FC will decrease.  

Average Variable cost (AVC) – It is the total variable cost per unit of output.

Average total cost (ATC) – It is the total cost per unit of output, which equals average fix cost plus average variable cost.
TC = TFC + TVC

Divide each term in TC by Q:
TC / Q = TFC /Q + TVC / Q 
→ ATC = AFC + AVC
Why the Average Total Cost Curve Is U-Shaped

The U-shape of the ATC arises from the influence of two opposing forces:

1. Decreasing AFC over larger output
2. Increasing AVC over larger output
When quantity increases, the firm’s AFC decreases (downward slope).  

When Q increases (i.e. decreasing marginal returns) more workers are needed to produce an additional unit, so AVC eventually increases (slopes upwards). 
Marginal Cost 

Marginal cost – It’s the change in total cost associated with a one-unit increase in production (or output).

MC is denoted as:

MC=
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The marginal cost curve is U-shape because of the way in which Marginal Product increases.  Also, MC curve is nothing more than the slope of the TC curve as we produce one additional unit of output. 

The AFC and AVC cost also provide a reason for the U-shape.  The phases are provided below:

1. At first, the MC decreases because AFC and AVC are both decreasing.  

2. Then, MC decreases at a slower rate.  The reason is that AVC starts to increase but it is more than offset by the decrease in AFC. 

3. Finally as we hire more and more workers (inputs), the AVC rises much faster than AFC decreases. 

· The MC curve intersects the AVC and the ATC at the minimum points. 
· When the MC is less than the ATC, the ATC is deceasing.

· When the MC is more than the ATC, the ATC is increasing.

Shift in the Cost Curve

The position of a firm’s SR cost curve depends on:

a. Technology

Technological changes increase productivity, which shifts the TP curve upwards (also MP and AP).

This also has an effect on AVC and MC. The firm now needs fewer inputs to produces more so the two cost curves will go down.

b. Price of Factors of Production
An increase in the P of a factor of production increases cost, shifting the cost curve upwards, but how it shifts depends on whether or not the affects comes from a fix or variable cost increase.

Long run investment decision

Investment decision is the decision to build, buy or lease plant and equipment: to enter or exit an industry.
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