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Financial Engineering Cases

A. Southeast Furniture

Southeast Furniture Company has $200 million of non-callable debt maturing in one
year. When this debt matures, Southeast Furniture Company would likely issue new 5-year
fixed-rate notesto replace it. Southeast Furniture Company could issue 5-year notes today at
8.00% (5-year U.S. Treasuries plus 200 basis points) and isworried that 5-year interest rates
could rise before it is ready to refinance. In order to manage this exposure, a number of
strategies may be considered:

1. I ssue 6-year notestoday (at 8.25%) and re-invest the funds in bank deposits at 3.00% for
one-year.

2. Use arate-lock agreement to fix today the 5-year Treasury rate in one-year at 6.50%.

3. Buy aone-year put option on the 5-year Treasury. With a strike of 6.50%, a one year put
would cost about 150 basis points up-front.

4, Enter into aforward start 5-year swap to pay fixed at 6.90%. (The spot start 5-year swap
isat 6.40%).

5. Buy a one-year option to enter into aforward start 5-year swap to pay fixed at 6.90%.
The option would cost 175 basis points up-front.

Questions:

1 Diagram the exposure profile for each of the strategies above.

2. Under what circumstances, or for what type of clients, would each of the strategies make
sense?
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B. Southeast Furniture

Southeast Furniture Company has among its debt issues a $100 million of fixed-rate bond
with a coupon of 9.00% and a maturity of 5.5 years that is callable at par in six months.
Southeast Furniture Company could refinance this debt today at much lower rates and is
concerned that rates might rise before the call date.

It has been suggested that Southeast Furniture Company could "monetize" this call by
selling an option on a swap to the bank. The bank would pay 275 basis points up-front (on the
principal amount of $100 million) for a six-month option to enter into a five-year swap. In the
swap, the bank would receive fixed at 9.00% against paying LIBOR plus 200 basis points
(Southeast Furniture's approximate borrowing spread).

If 5-year swap rates (against LIBOR plus 200 basis points) were below 9.00% in six
months, the bank would exercise its option to execute the swap. As aresult, Southeast Furniture
Company would pay fixed at 9.00% against receiving LIBOR plus 200 basis points over the next
five years. However, if Southeast Furniture's five-year cost of new debt were also below 9.00%,
Southeast Furniture would call the bond issue. The call could be financed with floating-rate
borrowing at LIBOR plus 200 basis points. On the other hand, Southeast Furniture could off-set
(or unwind) the swap at a gain and issue new fixed-rate 5-year debt. In both cases, Southeast
Furniture would have received an up-front payment of 275 basis points that effectively reduced
its cost of debit.

If 5-year swap rates (against LIBOR plus 200 basis points) were above 9.00% in six
months, the bank would not exercise its option to execute the swap. At the same time, it would
be unlikely that Southeast Furniture would call and re-finance its debt. Although Southeast
Furniture would continue to have its 9.00% debt outstanding, the up-front fee would have
effectively reduced the cost of the debt.

Questions:
1 Be prepared to explain how the above transaction works.
2. Under what circumstances (e.g. under what client view of future interest rates) would

this transaction make sense?



C. Southeast Furniture

Southeast Furniture Company has decided that, because there is some degree of
cyclicality in its business, it should consider ways of taking advantage of current low short-term
interest rates on up to $200 million of its outstanding long-term, fixed-rate debt. This debt has
an average final maturity of 5 years and an average cost of 8.00%. A number of strategies were
being considered, including the following:

1 Swapping from fixed to floating rate for several different maturities using either a
standard swap or an arrears swap

2. Swapping from fixed to floating and buying an interest rate cap

3. Remaining in fixed-rate debt but buying an in-the-money floor

Interest Rate Swap Quotations based on spot 3-month LIBOR at 5.60%.
(3 month LIBOR set in advance and paid quarterly in arrears):

Inter-dealer
Term Treasuries Swap Spreads
3 years 5.40 38/42
5 years 6.20 35/38

If LIBOR were set and paid in arrears, swap rates would be 40 basis points higher for 3 years and
30 basis points higher for 5 years.

Caps on 3-month LIBOR
(Up-front basis points)

Inter-dedler
Term Strike Price
3 years 6.0 89-99
3years 7.0 50-60
5years 8.0 175-195
Floors on 3-month LIBOR
(Up-front basis points)

Inter-dedler
Term Strike Price
3years 5.0 77-85
5years 5.0 74-84

Questions:
1. Beprepared to explain the exposure profile created by each of the strategies.

2. Under what circumstances would you recommend each strategy?



D. Jason Moneybags

Jason Moneybags purchased Microsoft early in January for $62 (split adjusted) per share.

By late June, Microsoft had risen to over $108 as the market had also risen.  Jason was
concerned that the market, which had tripled in just afew short years, and maybe even Microsoft
had overshot its intrinsic value and he was considering a number of strategies:

1 Selling Microsoft.

2. Holding Microsoft and buying a put option on Microsoft.

3. Holding Microsoft, but shorting a futures contract on the S&P 500 or some other index
futures contract.

4. Holding Microsoft and selling a call option on Microsoft.

5. Holding Microsoft and buying a put option on the S& P 500.

6. Holding Microsoft and buying a put option on the Russell 2000 (Small Capitalization)
Index..

Questions:

1 Based on the following information from the Wall Street Journal (Exhibit 1D), review the
costs, tax implications, risks, advantages and disadvantages of the strategies.

2. How does your answer to question one change at higher/lower exercise prices or
shorter/longer maturities on the futures, calls or puts?

3. Based on the information in Exhibit 1D, create your own unique strategy based on a view

about Microsoft. For example, if an investor felt that Microsoft was going to stay in the
range of $100 to $120, he could sell two calls at $110 (say the October at $7.875), buy a
call at $100 (the October at $13.75), and buy acall at $120 (the October at $4). Net cos,
excluding commissions, is (+2x$7.875 - $13.75 - $4 = -$2) $2 to Jason. If Microsoft is
below $100, all options expire worthless and Jason loses $2. 1f Microsoft is above $120,
all options have value, but the different positions offset and Jason loses $2. In the range
of $100 to $120, Jason makes up to $10 ($10 is achieved if Microsoft winds up at exactly
$110) less his investment.



Exhibit 1D

Wall Street Journal Futures, Options, Options on Futures Data (June 30, 1998)
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E. Enron Corporation

Enron Corporation of Houston, Texas is a diversified natural gas company that explores for and
produces gas, operates pipelines, and builds and operates power plants around the world. Until
recently, the price of natural gas had been under regulatory control, and buyers and sellers had
known that prices would be fairly predictable. Operating in this environment was relatively
simple; standard industry practice was to engage in contracts whereby fixed quantities of gas
would be pre-sold at fixed prices. In the early 1970s, however, price controls together with the
oil embargo in the Middle East led to severe gas shortages. These events precipitated the
industry’ s deregulation from the wellhead to the end user, a process which began in 1978. By
1990, more than three-fourths of all gas sales were at spot (current market) prices. Natural gas
prices have turned out to be among the more volatile of commodity prices, and are considerably
more volatile than the stock market and oil prices.

Thisvolatility created new and difficult problems for Enron’s customers. For many
customers, natural gas prices make up 10% to 15% of cost of goods sold. A 20% swing in natural
gas prices in one year could be the difference between net gains or net losses. What customers
needed was reliable delivery (an Enron strength) and predictable prices. Unfortunately, the new
industry structure made this difficult to achieve.

Industry deregulation also caused new problems for Enron which, for the first time,
needed to have a strong competitive focus. Enron knew that it could succeed in a deregulated
environment only if it were the lowest cost producer or if it could distinguish its product from the
competition. The latter would appear to be a frustrating goal, when the product is defined as a
commodity like natural gas. Enron’s management was struggling with how to formulate a
strategy that would give customers what they wanted and develop a sustainable advantage in this
new environment. They needed to find away to “package’ natural gas molecules, reliable
delivery, and predictable prices such that it could define a clear product line and communicate
the company’ s unique skills.

Questions:

1 What are the exposure profile for Enron’s customers with respect to natural gas prices?
What are the exposure profiles for Enron?

2. What suggestions do you have for Enron?



F. MW Petroleum Corporation

In early 1991, Amoco, an integrated petroleum and chemical corporation with sales of
more than $28 billion, had emerged from a long-term multiyear strategic assessment of its
business with the conclusion that, given the company’s cost sructure, it should dispose of
marginal oil and gas properties. So it created a new organization, MW Petroleum Corporation, as
a freestanding exploration and development entity with working interests in 9,500 wells in more
than 300 producing fields. Among Amoco’s options was the ability to sell MW Petroleum as a
mid-size independent petroleum company. Amoco and its financial advisor, Morgan Stanley
Group, pursued this option by marketing MW Petroleum to potential international and domestic
buyers. Among them, Apache Corporation, an independent oil and gas company with revenues
of $270 million, showed the most serious interest. Apache was an aggressive acquirer of oil and
gas properties whose strategy was to acquire properties that majors like Amoco believed were
marginal and then use its expertise and low-cost operations to achieve substantially higher
profits.

The sale of MW Petroleum to Apache looked like a strategic win-win for both companies
— if they could find an acceptable price. In the spring of 1991, however, the oil and gas markets
had just passed through a tumultuous period. Irag's invasion of Kuwait had not only pushed oil
prices to historic highs but also increased uncertainty about their direction. In this environment,
Amoco was bullish (expecting prices to remain high) and Apache bearish (expecting prices to
soften) about future oil prices. So although Amoco and Apache agreed on most of the technical
characteristics of MW Petroleum, their differences over oil prices created a road block on the
agreement of the price of the deal. More important, Apache’s bankers, who would fund the
acquisition, were very conservative about future oil prices and based their proposed loan on
wordg-case scenarios. With the gap between buyer and seller equaling perhaps 10% of the
transaction value, the deal appeared to be in danger.

Question

1. How could the deal be structured so that both Amoco and Apache could benefit if their
view on future oil prices turned out to be correct?



G. Rhone-Poulenc

Rhone-Poulenc is a leading French life-sciences and chemical company. The firm had
been nationalized in 1982, but more than a decade later a new regime sought to return the
organization to private ownership, and a massive equity offering was planned to sell shares to
global investors. Recognizing that employees tend to be more productive when their financial
interests are aligned with those of the company’ s shareholders, government officials and Rhone-
Poulenc decided to set aside a large block of the newly-created shares for the firm’'s employees.
The government and the firm worked together to make the purchase of the shares attractive for
employees. The state granted employees a 10% discount off the market price of the shares, and
the firm sweetened the deal by giving them an extra 15% discount in addition to the right to pay
for the stock over 12 months.

Despite these incentives, the employees' response to the offering was disappointing; only
20% chose to participate, and only three-fourths of the employee allotment was sold. Apparently
the employees considered the investment too risky, even with the generous discounts.

Rhone-Poulenc and government officials firmly believed that broad employee
participation was critical to the private entity’s long-term success, and began to think about more
aggressive traditional incentives, such as further discounts, free shares, and interest-free loans.
These additional sweeteners, however might prove very costly.

Questions:
1. Given that the Company is well regarded and historically very successful, why would the
employees consider the investment in company shares risky, even when sold to them at a

discount?

2. What suggestions do you have for structuring a solution that would motivate employees
to purchase the shares without being too costly to management and the government?



H. Tennessee Valley Authority (TVA)

Tennessee Valley Authority (TVA) was set up in 1933 by Congress to manage the waters
of the Tennessee River to produce electricity for the southeastern United States. At first, TVA
built hydroelectric dams, and in later years, coal-fired-steam and nuclear power plants. By mid-
1994, TVA’s demand forecasts indicated that for all but its lowest projections, it would have to
continue to add capacity; for its highest projections, additional peak capacity would be required
as soon as 1997. It needed to find the lowest cost way to meet these customer needs, without
sacrificing the flexibility required to meet uncertain future demand.

TVA was faced with the classic dilemma: should it make or buy the additional production
capacity? Building new capacity is not inexpensive; meeting projected demand by the year 2000
was estimated to cost about $1.7 billion per year for the next 6 years. Furthermore, building
capacity is fraught with risk, as changing technology and government regulation could cause
rapid obsolescence. The primary advantage to building capacity is, of course, the ability to vary
the amount of energy produced in the plants in a matter of minutes.

On the other hand, “buying” new capacity was not without problems. TVA could
accomplish this by buying contracts for electricity for spot or future delivery in an emerging
over-the-counter (OTC) market. This approach would be less costly and would entail virtually no
risk of obsolescence, but it is not well-suited to meet uncertain future demand. If TVA bought
electricity for future delivery, how could it estimate how much to buy, and when? If TVA relied
on the spot market when peak needs arise, could it accept the highly uncertain future spot prices?

For buying power to be an adequate substitute for making power, it would have to give
TVA the same flexibility that resides in the company’s power plants. It looked as though long-
term contracts that locked in fixed amounts at fixed prices would not fit the bill.

Questions

1. What is TVA’s exposure to buying long-term forward contracts on electric power to meet
its demand?

2. Are there any other solutions that you would recommend?
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I. Texas Company

Texas Company, alarge manufacturing firm headquartered in the southwest, realized that
it would likely be in the market for dollar-denominated, fixed and floating rate debt frequently
over the next few years in order to finance a major capital expenditures program. Although the
company could borrow in the floating rate market a LIBOR flat, it was presently looking for
$100 million of inexpensive fixed-rate term debt with a maturity of three or five years.

With the steepness of the dollar yield curve, 3-year debt would be less costly. On the
other hand, 5-year debt would better match the lives of the new capital assets. Therefore, Texas
said it was indifferent between maturities of three or five years. Coupons for medium-term notes
with these two maturities were:

3-Year 5-Year
Coupon 7.00% 7.75%

One banker suggested that, because Texas was indifferent between 3- and 5-year
maturities, the company could issue 3-year debt and sell a swap option to the bank. Inthe swap
option, the bank would pay Texas an up-front fee of 150 basis points for the right at the end of 3
years to receive 8.00% fixed-rate payments for the next 2 years versus paying floating LIBOR.

If 2-year swap rates (at the end of year 3) were less than 8.00%, the bank would exercise
its option to receive the fixed rate. Texaswould likely fund itself for the remaining two yearsin
the floating rate market and use the swap to transform the liability into afixed rate.

On the other hand, if 2-year swap rates (at the end of year 3) were greater than 8.00%, the
bank would not exercise its swap option. In this case, Texas would likely seek 2-year fixed-rate
term financing at a coupon that would approximate the prevailing 2-year swap fixed rate.

Questions:

1. Graph and explain the exposure profile for both 5-year debt and 3-year debt (without the
swap option) that is refinanced for 2 years at maturity. For this graph, use "5-year all-in
financing cost” on the y-axis and "2-year rates at end of year 3" on the x-axis. (Ignore
Issuing expenses.)

2. Using the same diagram as above, graph and explain the exposure profile for 3-year debt
combined with selling the swap option. (Ignore issuing expenses.) What would happen
If Texas' borrowing costs (either spread over LIBOR or spread over Treasuries) were to
change?

3. When is the combination strategy the most attractive? How high could 2-year rates rise
at the end of year 3 before Texas would have been better off with the straight 5-year
debt? How low could 2-year rates fall at the end of year 3 before Texas would have been
better off with the 3-year debt (without the swap option) refinanced for 2 years?

11



J. S.E. Manufacturing

S.E. Manufacturing, an international manufacturer of small electrical hand tools, isin the
process of negotiating a new supply contract worth in total about DM 20 million with the sales
representative of a small German electrical motors manufacturer. The contract involves a series
of four equal deliveries staggered every three months over the next year. Payments would be
made by S.E. Manufacturing at the agreed deutschemark price at the time of delivery.

Sadly, the negotiations are not going well. The German manufacturer is unaccustomed to
large volume sales, and feels uncomfortable having one customer represent such a significant
portion of its total business and using up so much of its manufacturing capacity. Preferring a
more diversified customer base, the German company has been unwilling to give the volume
discounts to which S.E. Manufacturing is accustomed. Unhappy with this response, S.E.
Manufacturing has been considering putting an end to the negotiations and evaluating other
sourcing alternatives.

Today, in the hopes of settling the negotiations, the German manufacturing company
came up with a new offer. Explaining that one of its major costs, copper, is priced in U.S.
dollars, the company offered S.E. Manufacturing the flexibility of paying for the deliveries at
either the deutschemark price of DM 5 million apiece, or a fixed dollar price of $3.5 million
apiece.

Using the current spot exchange rate of DM 1.55, S.E. Manufacturing knew that the
dollar price of the deliveries would be only $3.23 million if it converted dollars to deutschemarks
using the DM 1.55 price. "What's the big deal with this latest offer?" S.E. Manufacturing's
purchasing officer David Thompson asked himself. "It doesn't do usany good. It'll actually cost
us more to pay this new dollar price.” However, out of courtesy S.E. Manufacturing agreed to
consider the proposal and to respond within aweek's time.

Question:

1. What do you think of the proposal?
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