Temple University

Department of Economics

Economics 615

Homework 1

Linear Algebra

1.a. A ticket seller for an out-of-town show wants to decide how many tickets she should buy.  He can only place one order.  Each ticket costs $5 and can be sold by her for $8; leftover tickets have no value.  The number of tickets she is able to sell is known to be between one and four.  Prepare a matrix of profits associated with her different decisions and the possible outcomes, letting rows represent decisions and columns represent outcomes.
1.b. Assume that the following probabilities apply to the demand for tickets:

	No. of tickets demanded
	1
	2
	3
	4

	Probability
	0.3
	0.4
	0.2
	0.1


Multiply your answer in part a by the above probabilities to find the expected profit resulting from each decision. 

2. For 
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a. Find A’B

b. Show 
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c. Show trace of BB’ = trace of B’B

d. Show x’B’Bx = (Bx)’Bx

3.  Consider a firm consisting of two divisions, with the first producing product x1 and the second producing products y1 and y2.  The revenue function for this firm is
R = (4 - x1)x1 + (3 – 0.5 y1) y1 + (0.5x1 + 3 – 2y2)y2.  

a.  Let z’ = [ x1  y1  y2 ].  Find the row vector p’ and the symmetric matrix A such that

 R = p’z – z’Az.

b. Show by expanding the quadratic form and completing the squares that A is positive definite.

4. Explain why the determinant of a diagonal matrix is the prduct of its diagonal elements.  Is the same true for a triangular matrix? Give examples.
5. Let 
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a.  Find |A| .
b.  Find B– 1 .

c.  Find (AB)– 1 . 

d.  Find B– 1 A– 1 .

6.  There is a famous macroeconomic model that considers the interaction of the multiplier and accelerator.  The model is (in which all symbols are scalers):
Yt = gt + Ct + It
Ct = αYt – 1 
It = β [ Ct – C t – 1 ]

And gt = 1.

Where in period t, Yt is national income, gt is government expenditures, Ct is consumption expenditures and It is induced private investment.

a.  Find A such that Axt = zt where
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b.  What is the rank of the matrix A that you found in the previous part?  Is it of full column rank or full row rank?  Can the system be solved?

c. Solve the system for xt if possible.

7. A retailer has the following inventory policy for two products:  order the amount ordered last month plus an adjustment factor times the difference ( x*i – xn,i ) , where x*i is a target inventory for product i and xn,i is last month’s order size for product i. The following data are given: 

	Product
	x*i
	Last month’s order
	Adjustment Factor

	1
	20
	15
	0.5

	2
	50
	40
	0.1


a. Write in vector form a difference equation for the amount ordered of the two products in month n as a function of the previous month’s orders.

b.  Given the above data, find the characteristic roots of the relevant matrix in (a), verifying that their absolute values are less than unity, thus ensuring convergence.
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