Whitman College 
Econ 358 
Exam 1 
September 26, 1994 

Write all answers in your blue book. Show all of your work. 



1. Suppose that on January 1, 1991, Company X purchases a new piece of equipment, called a widget producer, for $40,000. It is the nature of widget producers to wear out and be completely worthless after eight years of life. The market value of this widget producer during the first three years of its life is given in the following table. 

	Date
	Market value

	Jan. 1, 1991
	$40,000

	Jan. 1, 1992
	$31,000

	Jan., 1, 1993
	$23,000

	Jan., 1, 1994
	$15,000




(a) (5pts) Define depreciation (in the economic sense, of course). Calculate depreciation in the value of the widget producer during calendar year 1993. 



Suppose you are given the following information on Company X. 

Cash Revenues and Cash Expenses for Company X during calendar year 1993: 

	Sales
	$1,000,000

	Cost of goods sold
	$600,000

	Selling, general, and administrative expenses
	$250,000

	Interest payments on debt
	$100,000.




(b) (10pts) Suppose that the widget producer is Company X's only fixed asset. Assume that Company X's accountant uses a straight-line depreciation allowance formula. Calculate Company X's pre-tax accounting profits for 1993. Does using the straight-line depreciation allowance result in an over-estimate or an under-estimate of the true value generated by Company X's operations during 1993? Explain. 



Consider the following information on Company X's assets and liabilities on January 1, 1994. 

	Cash
	$2,000

	Accounts receivable
	$150,000

	Accounts payable
	$120,000

	Inventory
	$400,000

	Widget producer, adjusted for
the depreciation allowance
	$_______

	Note payable to bank
	$130,000

	Mortgage payable
	$200,000




(c) (15pts) Calculate the accounting value of the widget producer, adjusted for the depreciation allowance. Calculate the accounting measure of net worth. Does using the depreciation allowance result in an under-estimate or an over-estimate of the true net worth of Company X? Explain. 

2. Consider the simple savings model from class. Recall that this is a two-period pure exchange economy in which there is one non-durable and divisible consumption good at each date. Suppose that Geraldine, a consumer in this economy, is endowed with 40 units of the date 1 good, and no units of the date 2 good. The interest rate at which consumers can borrow and lend is r=20%. 

(a) (10pts) Draw Geraldine's budget line. Label the intercepts of this line with numbers. 

(b) (15pts) Suppose that Geraldine maximizes her utility when she lends 30 units of the date 1 good. On your graph, draw a set of indifference curves which could belong to Geraldine. Be sure to draw the indifference curve that goes through the point that Geraldine actually consumes. What quantities does Geraldine consume at each date? 


Suppose now that Geraldine is offered an investment opportunity. This opportunity would cost 40 units of the date 1 good now, and at date 2 would be worth 54 units of the date 2 good. 

(c) (15pts) Suppose that you are talking to a friend who does not understand the concept of present value. With reference to your graph, explain to this person what we mean by the present value of the benefits of this investment opportunity. 

(d) (25pts) Suppose your friend now tells you that he has heard that an investment opportunity should be accepted if its net present value is positive and rejected if negative. However, your friend does not understand the reasoning behind this rule. With reference to your graph, explain how using the NPV rule will make Geraldine better off. Explain as clearly and completely as possible. 






3. (55pts) Suppose a city is considering building a light rail public transit system. Building the light rail system would cost $100 million in the current period (period 0) and another $100 million in the subsequent period (period 1). The system would first be operational in period 2, and would last for 50 years (i.e. through period 51). Maintenance costs in period 2 through 51 would be $10 million per period. The benefits from the light rail system come from reduced traffic congestion, reduced pollution, and greater economic development. These benefits would be $30 million per period for each of periods 2 through 51. The city may borrow or lend at an interest rate of seven percent. What is the net present value of this investment project?
