Economics 310

1. Copy the following table and fill in the blanks 

	Capital
	labor
	Total output
	average product
	marginal product

	2
	0
	0
	-------------------
	-------------------

	2
	1
	110
	
	

	2
	2
	
	180
	

	2
	3
	
	
	180

	2
	4
	700
	
	

	2
	5
	
	
	80

	2
	6
	
	140
	


 Is the data in the table above consistent with the law of diminishing returns? Explain your answer.

2.  Explain how decreasing returns to scale differs from the law of diminishing returns.

3. True or false and explain why. If average product is rising, marginal product must be rising.

4. The city of Santa Monica is considering raising the minimum wage for hotel workers to $10 per hour. Some consultants have argued that this increase will not cause a significant decrease in the number of workers hired. Is this more likely to be true in the short run or the long run? Why? Some consultants insist that this will be true in the long run as well as the short run. Use the isoquant-isocost diagram to discuss what these consultants must be assuming about the hotel’s production function for this to be true in the long run. 

Answers to problem Set 4
1. The table should look like this.

	capital
	labor
	total output
	average product
	marginal product

	2
	0
	0
	---------------
	---------------

	2
	1
	110
	110
	110

	2
	2
	360
	180
	250

	2
	3
	540
	180
	180

	2
	4
	700
	175
	160

	2
	5
	780
	156
	80

	2
	6
	840
	140
	60


These numbers are consistent with the law of diminishing returns. They show marginal product increasing and then decreasing after the third worker is hired. The third worker adds less to total output than the second because the amount of capital is fixed.

2.  Decreasing returns to scale happens in the long run. It says that when labor and capital are both increased by the same percent, for example 10%, output will increase by less than 10%. Diminishing returns is a short run concept that explains when labor is added to a fixed amount of capital, the increase in output eventually diminishes.
3. False. Average product rises as long as MP is greater than AP. (Your GPA goes up when your semester grades are higher than your previous GPA) It does not matter whether MP is rising.
4. In the short run capital is fixed, so increasing capital to reduce labor is not possible if the firm is going to produce the same level of output. If the firm chooses to lower output, it may still use less labor. If no substitution occurs in the long run, it must be because the isoquants have the shape shown below. No substitution is possible between capital and labor. No matter what the price of capital and labor is the same combination will produce any output at the lowest cost.
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