



Notes of Chapter 7





Estimating Hurdle Rate for Firms

If you buy a house, you use part of your own money and the rest from borrowing from banks. What is the cost of financing? Most people would say that the cost of financing is the interest rate on mortgage. But if you borrow a lot of money and have difficulty in making mortgage payment, you will get nervous and in the case of repeated failure in making payment, you may be evicted from your house. Therefore the total cost is higher than the cost of debt. 
Cost of Equity: Calculated from CAPM

Cost of Debt: Calculated from debt market

WACC weighted average cost of capital

WACC = weight of equity*cost of equity + weight of debt*cost of debt

Since the return of debt and return of equity correspond to different levels of risk, they should not be added together as if they are the same thing. Therefore WACC doesn’t make too much sense conceptually. However, it is often a good estimate in practice. 

If the additional borrowing doesn’t increase the risk of equity, then the cost of capital is equal to the cost of debt. Since additional borrowing does increase the risk of equity, the real cost of borrowing to a company is higher than the cost of debt. WACC, by incorporating equity risk, does reflect this.  But is weighting by the sources of capital, which is accumulated over time, a good representation of today’s cost of capital? To investigate this further, we will discuss the theoretical foundation of capital structure.
Modigliani and Miller Theory: Capital structure is irrelevant in a perfect market, which means that the cost of capital is unrelated to the capital structure. 

Since M&M theory on the equivalence of debt and equity is so influential, it is very important for us to understand the difference between debt and equity. An asset can be financed with debt or equity. Total asset value = equity + debt. 

If you buy a house, the house is an asset. The part of money that you pay out of your own pocket is equity. The rest of the money that make up the house price that you borrow from a bank is debt. Actually, when you don’t have enough money to make a full payment, you have another option. You can propose to others to buy the house together. In that case, the house is financed with equities from several parties. How many families use bank mortgages to buy houses? How many families use shared equities? Why the difference? 

Sharing a house with other families may cause much inconveniences. For example, if one owner wants to rent a bedroom to others and other owners are reluctant to do that, there is no easy solution. If one family likes loud rock-n-roll entertainment while other families like quiet environment, there is no easy solution as well. That is why few people adopt the shared equity solution. The same is true for businesses. Whenever it is possible, private business owners prefer to be the sole owner of their business. When they need extra funding, they always prefer debt over equities from other parties. However too much debt makes a business risky. Equity, on the other hand, offers almost unlimited amount of capital. That is why most large firms are public firms. 

In Practice 7.1
Questions: Have you found any problem with Figure 7.2? What is the intercept of the line? Compare it with Figure 7.3. 
From p. 200:   Adjusted Beta = Raw Beta (0.67) + 1.00 (0.33)
These weights (0.67 and 0.33) do not vary across stocks, and this process pushes all estimated betas toward one. Most services employ similar procedures to adjust betas towards one. In doing so, they are drawing on empirical evidence that suggests that the beta for most companies, over time, tend to move toward the average beta, which is one. This may be explained by the fact that firms’ product mix and client base becomes more diversified as they get larger.
Comment: Boeing is an ancient firm. If betas move toward one, they would have moved toward one long ago. There is no need to adjust. This adjustment is due to the empirical regularity that relation between expected return and beta is less pronounced than CAPM suggests. 
In Practice 7.2. The calculated operating leverage of Home Depot is 1.07. If the real operating leverage is that low, a company must lose money when fixed cost is added to the total cost. The reported operating leverage is low because companies tend to smooth over earning figures while revenue figure is difficult to manage. 
From the data, operating leverages were low in 1996, 97 and 98, which indicates the weakening of its market power. This shall set alarm about its earning power in the future. Indeed, its stock performance were weak in the future years. See if this is a general pattern. 
A formula for operating leverage: 

Profit = revenue – cost  =  revenue – {fixed cost + marginal cost* revenue}

          =  revenue*{1- marginal cost} – fixed cost

Change of profit = change of revenue*{1- marginal cost} 

%change of profit = %change of revenue*{1- marginal cost}*revenue/profit


= %change of revenue*{1+ Fixed cost/profit}

Hence, higher fixed cost, higher operating leverage. 

Degree of financial leverage
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Since financial leverage multiplies the underlying business risk, it stands to reason that firms that have high business risk should be reluctant to take on financial leverage. It is also expected that firms operate in stable business should be much more willing to take on financial leverage. Utilities, for instance, have historically had high debt ratios but have not had high betas, mostly because their underlying businesses have been stable and fairly predictable. (p. 204) 
In Practice 7.3: Effects of leverage on betas: Boeing

In Practice 7.7 Estimating the Cost of Equity

In Practice 7.8. Estimating the Cost of Debt

In Practice 7.12: Estimating Cost of Capital

Exercises:

Two firms are in the same industry. We assume they are identical in production and their only difference is in their financial structure. The first firm is financed 50% by equity and 50% by debt. The second firm is 80% by equity and 20% by debt. The cost of equity of the first firm is, calculated from CAPM, 16% and the cost of debt of the first firm is, inferred from debt price, 6%. The cost of equity of the second firm is 15% and the cost of debt is 5%. The cost of equity and debt are lower for the second firm because it is less leveraged and hence less risky. What are WACC of the two firms? Intuitively, which firm will be more risky and hence the cost of capital will be higher? What conclusion we can get? 

Need to answer some basic questions:

Why most firms seem to be underleveraged from the textbook theory? 

Downward risk is the real risk for a project. (If you don’t eat for ten days, you will die. The preservation of fixed asset is of paramount importance to both life and business.) 
Firms are owned by equity holders. WACC does not reflect that. 

Why WACC is useful very often, if it is conceptually unsound? 

Homework of Chapter 7
1, 11

9

2, 5
Extra homework 
Two firms are in the same industry. We assume they are identical in production and their only difference is in their financial structure. The first firm is financed 50% by equity and 50% by debt. The second firm is 95% by equity and 5% by debt. The cost of equity of the first firm is, calculated from CAPM, 16% and the cost of debt of the first firm is, inferred from debt price, 6%. The cost of equity of the second firm is 14% and the cost of debt is 4%. The cost of equity and debt are lower for the second firm because it is less leveraged and hence less risky. What are WACC of the two firms? Intuitively, which firm will be more risky and hence the cost of capital will be higher? What conclusion we can get? 
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