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Chapter 1

Introduction and Goals of the Firm


Solutions to Exercises

1. The ability to switch technologies is a real option for the Southern Company. By switching to clearer fuels, Southern may achieve a positive net present value (NPV), but if the change is may it may create opportunities for expanded sales of tradable pollution assets if a new cap-and-trade bill passes.  This additional possibility is an embedded option that augments the NPV of the decision to change to a clear fuel or cleaner technology to burn the fuel. Increases in NPV flow to the shareholders, so the shareholders are pleased when firms adopt positive NPV projects.
2. Shareholders want high long-term profits.  Managers want job security and wonderful perks and amenities.  Since risk and return tend to be positively related, managers may wish to avoid risks that shareholders want the managers to undertake. To encourage managers to take on risks, compensation committees can place a greater weight of their compensation on long-term incentives such as stock, options to buy stock, and bonus based on surpassing the performance of comparable firms over several years.  When all of the compensation is cash (for salary and fringe benefits), mangers wish to start only low risk projects to avoid making any mistakes and stay away from higher risk, potentially high-valued projects.  
3. When the bonus is tied to the short-run earnings of the manager’s firm, then the bonus declines even if the manager did everything he or she could do in the midst of an economic downturn.  Accordingly, bonus pay should relate to the performance of other comparable companies for a longer period to remove any incentive to boost short-term cash flows at the expense of long-term profitability. The bonus is designed for mangers that exceed their industry averages over the last several years.

4.  Southern could (1) buy carbon allowances, (2) install smokestack scrubbers, or (3) adopt fuel-switching technology to burn higher-priced low-sulfur coal or even cleaner natural gas.  The one they selected (burning higher-priced low-sulfur coal) was the lowest in cost and offered the greatest real option to be able to sell tradable pollution assets in the future, depending on changes in laws. 

5. High profits in the drug industry is explained by the risk-bearing theory of profit, the innovation theory of profit, and the monopoly theory of profit.  Medical R&D tends to be expensive with no assurance the Food & Drug Administration will find new treatments to be safe or effective – this shows the risk in the industry.  But when a new drug, new medical device or treatment works, this gives firms an innovative advantage.  Furthermore, patents granted for the development of drugs provide the firm with a monopoly position in the production and marketing of that drug.  In the absence of patents, it is likely that the drug industry would still have higher than average profitability due the risk-bearing and innovative theory of profits.
6. The following events will change shareholder wealth:
a. More competition is likely to lower prices and thereby reduce the value of the firm.

b. In general, higher costs on the firm is likely to lower the value of the firm. If these requirements are imposed equally on all firms, some of the cost burden will be borne by the firm and some by consumers, depending on the nature of the demand function.  If the impact of the requirements is substantially different from one firm to another in an industry, the value of some firms may be enhanced relative to those at a competitive disadvantage because of the standards.

c.  If the union is effective in raising wages without improving productivity, then the value of the firm is decreases.  However, labor costs may rise but be offset by increases in productivity, then the change in the value of the firm depends on which increased more, wages or productivity.  Unfortunately, sometimes a union may impede productivity when unions succeed in getting work rules that slow output or increase the number of workers needed to do a job.

d. Inflation tends to increase costs and increase prices. The full impact is indeterminate depending on the ability of the firm to pass along higher costs to consumers and on the specific impact of inflation on a firm's costs.

e. Lower costs, other things equal, will raise the value of the firm.  At some point, competitors eventually also adopt this new technology.

7. The following relates to decisions faced by the CEO of FedEx.
a. Lower jet fuel may permit reducing shipping rates by FedEx.  If shipping demand is elastic (as we will see in Chapter 3), reducing rates will increase revenue.  This strategy depends on the nature of demand and the likely responses of other competitors.  In general, if profit rises each period, then the value of the firm rises in equation [1.1].

b. Increasing deliveries per day will add cost.  The question is whether increasing deliveries increases customer’s adoption of FedEx for shipping.  If delivery costs increase more than the added deliveries add to sales, then profit each period may decline.  There is a possibility that more frequent deliveries may offer other services to customers providing a real option.
c. If jet and diesel fuel are at a low point, a long-term contract at these prices protects the firm if prices start to rise. If this occurs, competitors that have not entered into these contracts will have to raise prices when FedEx does not, and future profits will rise.  It is also possible that fuel prices decline further, in which case the long-term contract is a burden.  Given that FedEx is a large user of jet fuel, it will have to weigh the likely chance of higher and lower prices.

8. Each of the following would affect shareholder wealth:

a. If Southern Company adopts fuel-switching technology, it can use whichever fuel is cheapest.  This offers flexibility, which is like a real option.  For example, a generator than can only use coal is tied to the price and laws adopted on coal use.  A generator than can be modified to other fuels, such as natural gas, propane, low sulfur coal, and high sulfur coal is more flexible as prices and regulatory restrictions change. 
b. The Ford acquisition of Jaguar would increase shareholder wealth if the expected present value of cash flows that could be generated from the Jaguar investment exceeded the cost.  
c.  Automobile rebates are a form of temporary price reduction.  If demand for automobiles is elastic (which it appears to be), sales increase during these periods.  If GM’s profits are higher using rebates, then shareholder wealth increases.  As customers begin to “expect” rebates, they will time their purchases to rebates.  GM is also impacted by rebates also offered by competitors. 
d. An increase in interest rates should cause shareholder wealth to decline in equation [1.1], because projected future cash flows would be discounted at a higher rate.

e.  In the near term, import restrictions should help California wine because the price on the available French wine would be bid up (reflecting their short supply due to an effective limit on the amount of French wine imported). This would give domestic wineries an opportunity to increase prices and market share.  The long-term impacts of import restrictions are less clear, since import restrictions may be placed on Napa Valley wine by Europe in retaliation for the US trade restrictions in a trade war.
f. A drop in expected inflation, ceteris paribus, should result in lower capital costs and hence a greater present value of future cash flows.  
g. The impact of this new machine on shareholder wealth should be positive in the near-term. However, to the extent that competitors also follow this action, there will be pressure to reduce prices to reflect the lower costs.  The more competitive the industry is, the less likely it is that any one firm can sustain cost advantages for a long time.  It should be noted that if Wonder Bread can make and sell bread more cheaply, it may expand hiring in other parts of the firm involved in packaging, shipping, and delivery of their bread.
Solution to Case Exercise:  Designing a Managerial Incentives Contract

1. The expected gain from eliciting High CEO Effort is: (0.3 x $200 million gain in High CEO Effort over Low CEO Effort in the Good Luck state) + (0.4 x $300 million in High CEO Effort over Low CEO Effort in the Medium Luck state) + (.3 x $200 million in High CEO Effort over Low CEO Effort in the Bad Luck state) = $240 million. The compensation committee at most would offer $240 million to achieve High CEO Effort.

2. Shareholders would be willing to pay up to 1% of $240 million or $2.4 million to elicit High CEO Effort in all three states. If the bonus is triggered when the share price rises to $80 from $65, it may be that the CEO gave low effort, but the state of the world was Good Luck (as in a great economy).  However, at $80, this may also show that the firm had a CEO with High Effort but only Medium Luck.  The difficulty in a world of incomplete information in all principal-agent models of moral hazard comes in distinguishing the role of effort from the role of “Luck.” Low Effort will still get the bonus 30% of the time.  High Efforts gets the bonus only 70% of the time.  The difference in the expected bonus is (.7 - .3)x$2,400,000 = $960,000, which is greater than the cost of effort ($200,000).  We may or may not achieve High Effort with this bonus plan.   
3. In this case, only at $1 billion (or a share price of $100) could the shareholders be sure that the manager had expended High Effort. Therefore, a $2.4 million cash bonus would be paid only if the company realized $1 billion in profit.  Since Good Luck occurs only 30% of the time, the bonus would not be paid 70% even for High CEO Effort.  That may discourage a CEO from expending the effort.  The CEO calculates the expected bonus as .3 * $2.4 million is $720,000, which surpasses the effort cost of $200,000.  The bonus may work to encourage High Effort for risk neutral CEOs.
4. If the trigger to paying a bonus is at a share price of $50, then 70% of the time the bonus is paid even if the CEO gives Low Effort.  Since effort costs $200,000 and 70% of the time they get a bonus, the expected payoff for Low Effort is (.7 x $2.4 million = $1.68 million), whereas the expected payoff for High Effort is ($2.4 million – $200,000) = $2.2 million.  There is some incentive to give High Effort, since the incremental difference is $520,000, which is less that we see in questions 2 or 3.
5. This answer is given in the end of the textbook.  In brief, the added payments to auditors should not be more than the added revenues from encouraging CEOs to put in High Effort.
6. This answer is given in the end of the textbook. An exercise price of $70 can elicit High CEO Effort in the “Good” and “Medium” states. At $100 and exercise price of $70, this is worth $30 million for one million shares ($100-$70)x1,000,000). This will provide in the Good Luck state ($200 – $30 given in premium to the CEO for a million share options) million × 0.3 plus in the Medium Luck state ($300 – $10 given in premium to the CEO for a million share options) × .4 = $184 million gain to the shareholders of having enjoying High CEO Effort.  

7.  An exercise price of $70 can elicit High CEO Effort in the “Good” and  “Medium” states. At $100 and exercise price of $70, this is worth $15 million for .5 million shares ($100-$70)x500,0000). This will provide in the Good Luck state ($200 – $15 given in premium to the CEO for .5 million share options) million × 0.3 plus in the Medium Luck state ($300 – $5 given in premium to the CEO for .5 million share options) × .4 = $173.5 million gain to the shareholders of having enjoying High CEO Effort.  In question 1, the shareholders gain nothing, as all $240 goes to the CEO.  In question 4, with the lowest expected bonus payout for High Effort, the shareholders could end up worse off than if no bonus were offered by a CEO that gives Low Effort and still manages to pocket $2.4 million.  Suppose we place a probability of High and Low Effort at 50%, then .5($240 – 2.4)million + .5(-2.4x.7)million = $117,120,000 is the payoff to shareholders.  The expected payoff to the exercise plan exceeds the fixed bonus payoff for hitting a trigger price.
8. As is typical in economics, at the margin, the added expense for being more accurate should not exceed the added benefit of having greater likelihood that the CEO gives High Effort.  When the marginal cost of more accuracy is higher than the marginal benefit, we have gone too far in finding accuracy.

Solution to Case Exercise:  Shareholder Value of Wind Power at Hydro Co: RE < C (or Renewal Energy less costly than Coal)
1. Yes, the project should go ahead.  Aluminum manufacturers use a lot of electricity, such as the Norwegian firm called Hydro. Wind power varies with daily and seasonal conditions. The Utsira pilot project takes excess power generated at windy times and stores the power through an electrolyzer process for later use when needed.  This process loses some of the power, as when a Conversion Factor (CF) of 65% means that 35% is lost.  The higher the CF, the more efficient in the storage process.  Utsira finds the CF to be 70%.  A .6 megawatt wind turbine is a positive net present value (NPV) project with a cost of $1.2 million and a discounted cash flow of $4.4 million over 15 years, for a NPV of $3.2 million. With the added costs of the electrolyzer machinery, the costs rise to $2.7 million and the benefits are reduced by the amount stored and the CF.  Even if all power were stored (which is unlikely to be the case), the benefits decline to .7x$4.2 million, or 2.94 million.  The project still has a positive NPV with benefits exceeding costs.
2. Firms should invest in value-maximizing projects. The analysis in question 1 shows this is the case. The aluminum firm can reduce the price risk of one of its major inputs (electricity) by integrating vertically to be both a producer and user of one of its inputs.
3. There are some economies of scale in electrical generation.  The breakeven NPV for a 1 megawatt turbine is where $4 million = CFx$7.2 million.  With a CF of .555 or higher, the project has a positive NPV.
4. Shareholders own their firms.  Just as an owner-operator of a dry cleaner or a delicatessen may decide to give some of it money to a local charity, shareholders can use their resources to invest in negative NPV projects that hopefully help the environment.  The ethical duty is to inform shareholders of what and why they are making these investments.  It is even possible for shareholders to vote on issues like this at their annual shareholder’s meeting.

5. Hydro faces expenses in the year of the investment and will tend to demonstrate the payback in future years, much like any investment that they make.  Their annual report and comments by company executives notify shareholders and analysts of the investments and progress in achieving their goals.  If the story and evidence is sufficiently compelling, investors will be eager to add to their investment in Hydro, so more disclosure is better than less.
6. Wind turbines have their own drawbacks, including noise, injury to birds, and visual pollution of turbines atop hills.  This creates a NYMBY (not-in-my-back-yard) objections to situating them on Martha’s Vineyard to the Yellowstone National Park.  In addition, there are few gas stations equipped to deliver liquefied natural gas along the Interstate highway system.  Private firms can be given incentives to offer LNG.  Public objection to unsightly turbines will continue to be a problem.
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