Econ 330

Fall 2002

Answers to Week 6 Questions

1.  Applying formulas from class,

Percentage change in market value of assets  = -(5%) (4 years) = -20%

Percentage change in market value of liabilities = -(5%) (6 years) = -30%

We can now solve for the absolute change in the value of the bank’s assets and liabilities:

Change in market value of assets = ($100 billion) (-20%) = -$20 billion

Change in market value of liabilities = ($90 billion) (-30%) = - $27 billion

Since net worth = assets – liabilities, it follows that

Change in net worth = change in assets – change in liabilities

= -$20 billion – (-$27 billion)

= $7 billion

So, the bank will experience an increase in net worth of $7 billion if interest rates rise by 5%.

What can this bank do to reduce its interest-rate risk?  The bank manager could lengthen the duration of its assets or shorten the duration of its liabilities (or both) so that the bank’s net worth would be less affected by interest rate swings.  

2.  Applying formulas from class,

gap =  rate-sensitive assets – rate sensitive liabilities

= $30 million - $20 million = $10 million

We can now solve for the change in bank profits due to the 5% rise in interest rates:

change in bank profits = (5%) ($10 million)

= (0.05) ($10 million) = $500 000

What can this bank do to reduce its interest-rate risk?  It could attempt to “close the gap”; that is, it could try to hold more equal amounts of rate-sensitive assets and rate-sensitive liabilities.

3.  For reference below, I have reproduced the original valuations chart:

	Coin Quality
	# of coins
	Value to buyer
	Value to seller

	High
	4
	$2,400
	$1,800

	Low
	1
	$1,000
	$800


a)  For this part of the question we proceed as before, taking weighted averages to compute the valuations of the buyer and seller.  This time, however, the weights on the high and low valuations are not the same because now one in five coins is of high quality (vs. one in two before).  Hence, 

valuation of a coin = (4/5)*(high valuation) + (1/5)*(low valuation)

= (0.80)*(high valuation) + (0.20)*(low valuation)

Using the formula above, the valuations chart becomes:

 

	Total # of coins available
	Value to the Buyer/coin
	Value to the Seller/coin

	5
	$2,120
	$1,600


In this case, the range of possible market prices is $1600 to $2120 and anywhere from one to five coins could change hands, depending on the value of goods the coin buyer wishes to sell.

 

b)  In this case, only the coin buyer is uncertain about whether a coin is of high or low quality.  We already determined above that, in the presence of this uncertainty, the buyer is willing to pay $2,120 for any given coin offered to her, provided that all five coins are still on the market (otherwise the weights 1/5 and 4/5 do not make sense).  The seller’s valuations are those given in the original valuations chart.  The key point to note in this scenario is that the buyer’s weighted valuation of $2,120 now lies above the minimum acceptable selling price of a high quality coin seller.  Hence, we do not necessarily have the high quality sellers dropping out of the market (i.e. Gresham’s Law need not hold here).  Unlike our old example which had only one possible range of coin market prices (between the buyer and seller low quality coin valuations), we have a second range of market prices: $1,800 to $2,120.  That is, the coin buyer would be willing to give up goods with a value in this range in exchange for any given coin offered (think of there being four sellers of high quality coins and only one seller of low quality coins in this market.  The buyer is willing to pay up to $2,120 for any coin offered to him.  One time out of five he will pay too much for a low quality coin, but 80% of the time the coin will be of high quality.  The high quality sellers should be willing to transact with the buyer because he is willing to pay more than they need to be compensated for a high quality coin).  The other range of market prices, $800 to $1,000, remains in this scenario.  To see why, suppose the buyer had an amount of goods worth, say, $900 that he wished to exchange for a coin.  No high quality coin buyer would step forward to transact with the buyer, but the seller of a low quality coin should be willing to.  Note that in other scenarios in which the buyer has goods to exchange worth $1,800 to $2,120 (the other possible range of market prices), the seller of a low quality coin would claim to have high quality coins and would receive $1800-$2,120 for a low quality coin if a transaction occurred.  This need not lead to Gresham’s law, though, because low quality coins are far less abundant than high quality coins in the market, keeping the buyer’s willingness to pay high enough to satisfy the high quality coin sellers.

