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Merger and Acquisition Valuation and Modeling
Chapter 7: Merger and Acquisition Cash Flow Valuation Basics
Chapter Summary and Learning Objectives

The purpose of this chapter is to provide an overview of the basics of valuing mergers and acquisitions using discounted cash flow methods. The chapter provides an overview of elementary finance concepts including measuring risk and return, the capital asset pricing model, the effects of leverage on risk and return, and calculating present and future values of cash flow.  Cash flow defined by generally accepted accounting principles is re-defined by adjusting for certain non-cash considerations to create cash flow definitions suitable for valuation.  The chapter concludes with a discussion of the valuation of non-operating assets such as excess cash and marketable securities, investments in other firms, unutilized and pension fund assets, and intangible assets.  

Chapter 7 Learning Objectives: Providing students with an understanding of

1. How to analyze risk and return;

2. How to define valuation cash flows consistent with the cost of equity and weighted average cost of capital and when they are applied;

3. Alternative discounted cash flow methods and under what conditions they are applied;

4. Determining growth rates and the sensitivity of terminal values to changes in assumptions;

5. Valuation of non-operating assets and liabilities and adjustment of firm value.

Learning Objective 1: How to analyze risk and return;

· Cost of equity (ke): Minimum return required to induce investors to invest in equities of comparable risk.

Capital asset pricing model: ke = Rf + ( (Rm – Rf) + FSP
where Rf         = risk free rate of return

           (          = beta

           Rm        = the expected rate of return on equities

           Rm – Rf = 5.5% (i.e., its historical average since 1963)

           FSP      = firm size adjustment

· Cost of preferred stock (kpr): Preferred dividend divided by market value of preferred stock.
· Weighted Average Cost of capital (WACC): Minimum return required by investors to purchase common and preferred equity and bonds of firms of comparable risk.

                 WACC = ke  ( __ E_        +  i ( (1 – t)  ( __D         +   kpr   x       PF___              
                                        (D+E+PF)                        (D+E+PF)                (D+E+PF)

where E  = the market value of common equity

           D = the market value of debt

          PF = the market value of preferred stock
           t   = the firm’s marginal tax rate.

           i   = nominal interest rate

· Risk consists of a diversifiable component (e.g., strikes, default, lawsuits, etc.) and a non-diversifiable component (e.g., factors affecting all firms such as inflation, war, etc.). 

· Beta Coefficient (() is a measure of non-diversifiable risk (i.e., the extent to which a firm’s (or asset’s) return changes due to a change in the market’s return).

· Effects of Leverage on Beta: 

(l = (u (1 + (1 – t) D/E) and (u = (l / (1 + (1-t) D/E)

where (l and (u are leveraged and un-leveraged betas, respectively.

Learning Objective 2: How to define valuation cash flows consistent with the cost of equity and weighted average cost of capital and when they are applied

· GAAP cash flows must be redefined to include cash flow available for common equity investors and for both equity investors and lenders. To retain or attract equity investors, the amount of cash flow available for investors must be sufficient to allow equity investors to earn at least their cost of equity.  To retain both or attract both equity investors and lenders, the amount of cash flow available for both constituent groups must be sufficient to enable the firm to earn its weighted average cost of capital.

· Free cash flow to equity investors (FCFE) or equity cash flow is cash flow remaining for paying dividends to common equity investors after the firm satisfies all obligations including debt payments, capital expenditures, changes in net working capital, and preferred dividend payments.

a. FCFE = Net Income - (Gross Capital Expenditures – Depreciation)1 - ( Net Working Capital + New Debt  Issues – Principal Repayments – Preferred Dividends

· Free cash flow to the firm (FCFF) or enterprise cash flow is the cash flow available for equity investors and lenders; it can be calculated in two ways:

a. By adding up cash flows to all of a firm’s claim holders

FCFF = FCFE + Interest Expense (1 – Tax Rate) + Principal Repayments – New 

Debt Issues + Preferred Dividends or

= Net Income– (Gross Capital Expenditures – Depreciation) - ( Net   

   Working Capital  +  Interest Expense (1 – Tax Rate) 
   Dividends (Note: The inclusion of the components of FCFE in this 
   equation result in the cancellation of New Debt Issues, Principal 
   Repayments, and Preferred Dividends.)
b. By adjusting earnings from operating earnings before interest and taxes (EBIT)2,3
FCFF = EBIT (1 – Tax Rate)4 - (Gross Capital Expenditures – Depreciation) -  
( Net Working Capital

1(Gross Capital Expenditures – Depreciation) represents that portion of capital spending that cannot be financed out of internal cash flow (i.e., net income plus non-cash expenses such as depreciation).  Other non-cash expenses not directly related to capital expenditures that need to be added back to net income include things such as goodwill expense.

2Both 2a and 2b provide the same estimates of cash flow.

3Differences between FCFE and FCFF are due to debt-related cash flow plus non-equity claims.  4(1-t) x i represents the portion of interest paid to bondholders that is not recoverable by shareholders as a result of the tax deductibility of interest.  The effects of this tax saving are already included in Net Income. Alternatively, EBIT(1-t) can be expressed as NI + i (1-t), since NI = EBIT – i – (EBIT-i) x t = EBIT – i –EBIT x t – i x t = EBIT(1-t) –i (1-t) and EBIT(1-t) = NI + i (1-t).

Learning Objective 3: Alternative discounted cash flow methods and under what conditions they are applied

· Zero Growth Model: Free cash flow is constant in perpetuity.  The value of the firm 

      is the “capitalized” value of its annual cash flow.

a. P0 = FCFF0 / WACC, where FCFF0 is free cash flow to the firm and WACC is the weighted average cost of capital.

b. P0 = FCFE0 / ke, where FCFE0 is free cash flow to equity investors and ke is the cost of equity.

Example: Calculate the cost of capital and value of a firm whose capital structure consists only of common equity of $40 million and debt of $60 million.  Both equity and debt are expressed in terms of their market values. The firm’s marginal tax rate is .4 and beta is 1.2.  The corporate bond rate is 6%, the Treasury bond rate is 4%, and the expected annual return on stocks is 9.5%. Annual FCFF is expected to remain at $7 million indefinitely.

     ke = .04 + 1.2 (.095 - .04) = .106 x 100 = 10.6%

        WACC = .106 x (40/100) + .06 x (1-.4) x (60/100) = .042 + .022 = .064 x 100 = 6.4%

P0     = $7 / .064 = $109.4 million

· Constant Growth Model: Cash flow next year (i.e., the first year of the forecast period) is expected to grow at a constant amount, i.e., FCFF1 = FCFF0 (1 + g).

a. P0 = FCFF1 / (WACC – g), where g is the expected rate of growth of FCFF1.


b.
P0 = FCFE1 / (ke – g), note: FCFE1 = FCFE0 (1 + g)

Example: Constant growth model: Estimate the value of a firm (P0), whose cost of equity is 12% and whose cash flow in the preceding year of $4 million is projected to grow 10% in the current year and then at a constant 5% annual rate thereafter.

P0 = (4.0 x 1.1)(1.05) / (.12 - .05) = $66 million

· Variable Growth Model: Cash flow exhibits both a high and a stable or terminal growth period. The growth rate and discount rates during the high growth period exceed the rates during the terminal growth period.

Example: Variable growth model: Estimate the value of a firm’s equity (P0) whose cash flow is projected to grow at a compound annual average growth rate of 15% for the next five years.  The current year’s cash flow is $3.00 million.  The firm’s cost of capital during the high growth period is 12%.  The sustainable growth rate and cost of capital during the terminal period are 5% and 8%, respectively. The market value of the firm’s current outstanding debt is $6 million.

 P0  = 3.00 x 1.15  + 3.00 x 1.152 + 3.00 x 1.153   +

            (1.12)               (1.12)2              (1.12)3
             3.00 x 1.154  +   3.00 x 1.155   +  ((3.00 x (1.15)5 x 1.05)) / (.08 - .05) 

                  (1.12)4               (1.12)5                                (1.12)5
          = 3.45 / 1.12 + 3.97 / 1.122 + 4.56 / 1.123 + 5.25 /1.124 + 6.03 /1.125 + 211.2/ 1.125
          = 3.08 + 3.16 + 3.25 + 3.34 + 3.42 + 119.84 

          = $136.09
   PV of equity = $136.09 – $6 = $130.09                

Learning Objective 4: Determining growth rates and the sensitivity of terminal values to changes in assumptions

· Key Premise: The value of the firm can be represented by the sum of the high growth 

period(s) plus a stable growth period extending indefinitely into the future.

· Key Risk: Sensitivity of annual cash flows and terminal values to choice of assumptions about the stable growth rate and the discount rate associated with each period.

· Stable Growth Rate: The firm’s growth rate that is expected to last forever is generally 

      equal to or less than the industry or overall economy’s growth rate.  For multinational firms, 

      the growth rate is that of the world economy.

· Length of the High Growth Period: The greater the current growth rate of a firm’s cash 

      flow relative to the stable growth rate, the longer the high growth period.

· Adjusting the Discount Rate: Since risk and return are positively correlated, the discount

rate for the stable growth period should be reduced. The discount rate during the terminal period often is assumed to equal the current industry average cost of equity or weighted average cost of capital.
Learning Objective 5: Valuation of non-operating assets and liabilities and adjusting firm value

· Non-operating assets include the following:

--Cash and marketable securities in excess of normal operating requirements.

--Investments in other firms

--Unutilized or underutilized assets such as patents, trademarks, or over-funded pension 

   plans.

· Non-operating liabilities include the following:

--Warranty claims

--Legal judgments

--Environmental liabilities

· Adjust the value of the firm’s equity for the present value of non-operating assets and liabilities by adding their PV to the PV of the firm’s equity.

Chapter 7 Study Test

True/False Questions:

1. The capital asset pricing model relates the return required by shareholders to the risk free 

rate of return, the risk premium on stocks, and to the firm’s diversifiable risk.   True or 

False   
2. The weights associated with the cost of equity and debt, in calculating the firm’s weighted average cost of capital, reflect the firm’s target capital structure.  True or False 
3 A beta reflecting the effects of both the increased volatility of earnings and the tax-shelter 

effect of leverage is called an unlevered beta.  True or False  
4.       Enterprise cash flow is the cash flow available for common and preferred stockholders, as 
well as lenders.  True or False 
5.       Equity cash flow is the cash flow remaining for paying dividends to common equity 

      investors, buying back stock, or reinvesting in the firm after satisfying all of the firm’s    

      obligations.  True or False 
6.       In applying discounted cash flow methods, enterprise cash flow is discounted by the   

firm’s cost of equity.  True or False  
7 An important advantage of discounted cash flow methods is that they are relatively insensitive to changes in estimates of the sustainable growth rate and discount rate.  True or False  
8.       The zero growth model is a special case of the constant growth valuation model.  True or 

      False  
9.       The variable growth model consists of a high growth and a no growth period.  True or 

            False   
10.
It is possible for the sustainable growth rate for a firm’s cash flow to exceed the overall market growth rate indefinitely.  True or False 
11.
The market value of a firm’s equity can be estimated by subtracting the book value of the firm’s current debt from the present value of the firm’s enterprise cash flow.  True or False  
12.
Cash in excess of the firm’s operating requirements should be added to the value of the  

            firm’s equity in calculating the total value of the firm.  True or False  
13.
If the terminal value accounts for a large percentage (75% or more) of the total PV, the conventional 5-year projection of future cash flows should be extended to at least 10 years.  True or False  
14.
In calculating the present value of a firm’s equity cash flows, the cash flows are discounted by the firm’s cost of equity.  True or False
15.
In calculating the value of a firm, it is unnecessary to consider the value of a firm’s non-operating assets and liabilities.  True or False
Multiple Choice Questions:

16.       All of the following are used in the calculation of the weighted average cost of capital      

except for 
a. Cost of equity

b. After-tax cost of interest

c. Book value of debt

d. Market value of equity

17.
Enterprise cash flow reflects all of the following except for   


a. Cash from operating activities

b. Cash from financing activities

c. Cash from investing activities

d. After tax operating income

18.
Which of the following should be added to the present value of a firm’s equity in determining the total equity value of the firm?  
a. Cash balances in excess of normal operating requirements

b. Surplus land

c. PV of unused patents

d. All of the above

19.
Which of the following are not examples of non-operating assets?

a.
Cash in excess of normal operating requirements


b.
Finished goods inventories


c.
Vacant land shown on the firm’s balance sheet


d.
Unused patents

20.
Which of the following is not included in calculating a firm’s cost of equity using the Capital Asset Pricing Model?      

a. Risk free rate of return

b. The firm’s beta

c. Return on all stocks

d. Book value of assets

Practice Problems:

21.
The CEO of Buffalo Bob’s Chicken Wings is considering selling his firm.  She estimates 

that the firm’s current year equity cash flow is $4 million.  She asks her CFO to create several estimates of the firm’s value.  Scenario 1 is to be based on a 4% annual growth rate; the second scenario is to reflect a 6% annual growth rate for the next five years and 3% thereafter. The firm’s cost of equity for both scenarios is estimated to be 10%.  What is the value of the firm under scenario 1 and scenario 2?

22.
The current dividend yield of the Standard & Poor 500 Index is 1.2%.  The average earnings of firms in the index are expected to grow at 5% annually into the foreseeable future.  What is the equity value of a firm whose equity cash flow was $3 million last year and whose cash flow is expected to grow by 7% this year and 3% thereafter. 

23.
Sematech has achieved a dominant market position in its targeted market.  Its huge market share makes it unlikely that the firm can grow faster than the growth rate of the overall market, which is expected to be 8% annually through the foreseeable future. Its net income in 2013 was $15 million. Depreciation expense and capital expenditures were $5 million and $10 million, respectively. The annual change in working capital was minimal.  The 10-year Treasury bond rate was 5% and the firm’s beta was estimated to be 1.3.  The historical risk premium on stocks over the risk free rate of return is 5.5%.

a. Calculate Sematech’s discount rate.

b. Calculate the firm’s free cash flow in 2013.

c. Estimate the value of Sematech at the end of 2013.
24.
The present value of a firm’s operating cash flows is estimated to be $27 million.  Cash in 

excess of the firm’s normal operating requirements is $2 million.  The present value of future warranty claims is expected to be $3 million.  What is the value of the firm?
25.
A firm’s cost of equity and preferred stock are estimated to be 9.5% and 6.5%, respectively.  The firm’s cost of debt and marginal tax rate are 6% and 40%, respectively.  The market values of the firm’s common and preferred equity are $870 million and $120 million, respectively.  The market value of the firm’s debt is $250 million.  What is the firm’s weighted average cost of capital?
26. 
Free cash flow to equity last year was $4 million.  It is expected to grow by 20% in the current year, at a 15% rate annually for the next five years, and then assume a more normal 4% growth rate thereafter.  The firm’s cost of equity is 10% during the high growth period and then drops to 8% during the normal growth period.  What is the present value of the firm?

Answers to Test Questions

	True/False
	1. False
2. True
3. False
4. True
5. True
6. False
7. False
8. True
9. False
10. False
11. False
12. True
13. True
14. True
15. False

	Multiple Choice
	16. C
17. B
18. D
19. B
20. D


Answers to Practice Problems

21.
PV (scenario 1) = (4 x 1.04) / (.10-.04) = 69.33


PV (scenario 2) = 4x1.06  +  4x1.062  +  4x1.063  +  4x1.064  + 4x1.065 + 

                                           1.10           1.102         1.103           1.104        1.105
                                          (4x1.065x1.03/(.10-.03)

                                                      1.105



   =3.85  +  3.71  +  3.58  +  3.45  +  3.32  + 48.91




   =66.82

22.
ke = d1/P0 + g = .012 + .05 = .062

PV = (3 x 1.07 x 1.03)/(.062 - .03) = $103.32 million
23.
a.
COE = .05 + 1.3(.055) = 12.15

a. FCFE = 15 + 5 –10 = 10

b. PV = 10 x 1.08/(.1215 -.08) = $260.24 

24.
$27 + $2 -$3 = $26 million

25.
.095x(870/870+120+250) + .065 x (120/870+120+250) + .06x(1-.4)x(250/870+120+250)


= .0667 + .0063 + .0073 = .0803 x 100 = 8.03%
26.         PV1-5 = $4 x 1.2 x 1.15 + $4 x 1.2 x (1.15)2 + $4 x 1.2 x (1.15)3  +

                                  (1.10)                         (1.10)2                   (1.10)3
                            $4 x 1.2 x (1.15)4   +  $4 x 1.2 x (1.15)5
                                    (1.10)4                        (1.10)5
                       = $5.02 + $5,25 + $5.48 + $5.73 + $5.99
                       = $27.47 

             PV5   = (($4 x 1.2 x(1.15)5 x 1.04)) / (.08 - .04) = $155.86

                                                      (1.10)5
             P0      = PV1-5 + PV5 = $27.47 + $155.86 = $183.33
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