CHAPTER FOUR

Cash Accounting, Accrual Accounting, and Discounted Cash Flow Valuation

Stephen H. Penman
   The web page for Chapter Four runs under the following headings:


What this Chapter is Doing


A Simple Illustration of Discounted Cash Flow Valuation


Understanding Discounted Cash Flow Analysis and its Problems


Back to the Valuation of a Savings Account


Moving from the Savings Account to Equities


Is Cash King?


Beware of a Common Dictum: do Cash Flow Valuation and Accrual Accounting 


   Valuation Always Give the Same Value?


Cash Earnings: Beware


What Do Analysts Forecast?

   
Problems with the GAAP Statement of Cash Flows


Further Discussion of the Difference Between Cash Accounting and Accrual

 
   Accounting


Readers’ Corner

What this Chapter is Doing

Chapter Four does four things.

   First, it lays out how to do discounted cash flow valuations. 

   Second, it shows how forecasting cash flows runs into problems. 

   Third, it introduces you to the cash flow statement and points out that GAAP cash flow statements do not report free cash flow cleanly.

    Fourth, it contrasts cash accounting and accrual accounting. This sets the stage for introducing accrual accounting models in Chapters 5 and 6.

A Simple Illustration of Discounted Cash Flow Valuation

   To ensure that you understand the mechanics for DCF valuation, here is a simple example. Valuation always works from a pro forma. For DCF analysis, that pro forma contains forecasts of free cash flows. The following pro forma forecasts free cash flow, but also earnings and book values (that will be used in corresponding examples in Chapter 5 and in Chapter 6 of the text). The task is to value the equity at the end of 2000. To keep it simple, the firm has no net debt, so the value of the equity equals the value of the firm (the present value of forecasted free cash flows).

Forecasts for a firm with expected earnings growth of three percent per year (in dollars).

Required return is 10% per year.







         Forecast Year






__________________________________________




    2000           2001           2002           2003           2004            2005

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Earnings
	
	12.00
	
	12.36
	
	12.73
	
	13.11
	
	13.51
	
	13.91

	
	
	
	
	
	
	
	
	
	
	
	
	

	Free cash flow
	
	
	
	9.36
	
	9.64
	
	9.93
	
	10.23
	
	10.53



	Book value
	
	100.00
	
	103.00
	
	106.09
	
	109.27
	
	112.55
	
	115.93


You see here that free cash flow is forecasted to grow at 3% per year. If this rate is forecasted to continue, the value of the firm (and the value of the equity with no debt) is:
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       = 133.71

Remember that a continuing value at a point in time (2005) is always calculated as the free cash flow for the following year (2006) capitalized at the required rate of return, adjusted for growth. So the continuing value here is based on 2005 free cash flow growing one period (in 2006); this amount is then capitalized at the required return adjusted for the growth rate.

   As free cash flow is forecasted to grow at 3% per year from 2002 onwards, the valuation can be made using a shorter forecast horizon:
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       = 133.71

Compare this valuation with those (for the same example) using P/B and P/E methods on the web pages for Chapters 5 and 6.

Understanding Discounted Cash Flow Analysis and its Problems

To appreciate the material in the chapter – and difficulties faced with DCF valuations -- you must appreciate the difference between a terminal investment and a going concern investment, explained in Chapter 3 and depicted in Figure 3.3.  Cash valuation works well for a terminal investment, but may not work well for a going-concern investment. 


The difficulty with a going-concern investment is due to the need to anticipate payoffs for the far distant feature – the firm goes on “forever.” Long-term forecasts are very speculative -- we are more unsure the further ahead we have to forecast. We have more confidence in short-term forecasts – for the next few years, for example. The fundamental analyst obeys the creed: Distinguish what you know from speculation. So she wants to use a valuation method that puts a lot of weight on the near-term forecasts in which she is relatively confident. Accordingly, we established the criterion in Chapter 3 (under Criteria for a Practical Valuation Model) of working with relatively short forecast horizons. In the long run we are all dead.

But the near-term forecasts must be of attributes that inform about value. And here lies the problem with cash flows. We saw with the dividend discount model in Chapter 3 that dividends in the short term – the cash flows to shareholders – are often unrelated to value, and for many firms they are zero. The same problem applies to discounted cash flow valuation. The example with General Electric in Chapter 4 underscores the problem. 

 The two points can be illustrated with the valuation of a savings account.

Back to the Valuation of a Savings Account

   The web page for Chapter 1 introduced you to valuation by explaining different ways to value a savings account. There is a basic rule in valuation: what works for equities and other securities must work for a savings account. If someone proposes an equity valuation model that does not work for a savings account, you know that there is something wrong with it. So we can illustrate misguided valuation techniques by showing that they don’t work for a savings account, or that they only work in special circumstances. Many of the points to be learned from Chapter 4 can be illustrated with the valuation of a savings account.

   The savings account on the Chapter 1 web page had a $100 investment earning at 5% per annum. Just to introduce some variety, consider a $100 account earning at a rate of 10% per annum, terminating after five years.  To value the account at date 0, the analyst produces the following pro forma for the five years into the future: 

 A Terminal Savings Account with Full Payout

Year                                0               1               2               3               4               5

Book value                    100           100           100           100           100               0

Earnings                          10             10             10             10             10             10

Dividends                                         10            10              10             10           110

Free cash flow                                  10            10              10             10           110

You notice two things about this pro forma. First, it’s for a terminal investment: the balance of the account is paid out at the end of year 5. Second, the earnings of $10 each year are withdrawn from the account, leaving $100 in the account to earn at 10%: this is a case of “full payout.”  Withdrawals are the dividends from the account. Free cash flow is the amount of cash remaining after reinvesting the cash generated each year back into the account. In this case, none of the $10 generated by the account is reinvested, so free cash flow is $10, with a final cash flow of $110 in year 5, and that free cash flow is paid out in dividends. (Without leverage, free cash flow always equals dividends.)

   As this is a terminal investment, we can value it by taking the present value of dividends, which in this case in also the present value of cash flows. The required return is 10%, so

   Value = 10/1.10  + 10/1.21  + 10/1.331 + 10/1.4641 + 110/1.6105

             = 100

The rule always holds: for terminal investments, one can always discount cash flows or dividends. This is because, with a terminal investment, we always capture the final liquidating payoff.

   Note that the book value method and capitalized forward earnings method, laid out in the Chapter 1 web page, also work here:

   Value = Book Value = 100

   Value = Capitalized Forward Earnings = 10/0.10 = 100.

   With going concern investments, the problem is that there is no expected liquidating payoff. Suppose, now, that this savings account is expected to continue for a very long time. Your grandparents set it up for you when you were born under the condition that you pass it on to your grandchildren. They permit you to withdraw the earnings, however, leaving the principal intact. The pro forma for this account for the first five years is as follows:

Going-concern Savings Account with Full Payout

Year                                0               1               2               3               4               5

Book value                    100           100           100           100           100           100

Earnings                          10             10             10             10             10             10

Dividends                                         10            10              10             10             10

Free cash flow                                  10            10              10             10             10

There is no terminal payment in year 5 as the account continues indefinitely. There is full payout every year, as before. We can value the account by discounting the dividends or cash flows. The continuing value at year 5 (or 10/0.10 = 100) is calculated as a $10 perpetuity. 

   Value = 10/1.10 + 10/1.21 + 10/1.331 + 10/1.4641 + 10/1.6105 + (10/0.10)/1.6105

             = 100

The dividend discount model and the discounted cash flow model work.

   Of course, we need not forecast dividends for five years. Just capitalizing dividends for year 1 will capture the perpetuity:

   Value = 10/0.10

             = 100 

   Note again the book value method and the capitalized earnings method still work for the going concern:

   Value = Book Value = 100

   Value = Capitalized Forward Earnings = 10/0.10 = 100

   Now suppose your grandparents said that you could not withdraw anything from the account, but had to let the earnings accumulate in the account for the benefit of your grandchildren. The pro forma in this case is as follows:

Going-concern Savings Account with No Payout

Year                                 0              1              2              3              4                5

Book value                    100           110         121          133.1       146.41       161.05

Earnings                                           10           11            12.1        13.31          14.64        

Dividends                          0               0              0              0              0               0

Free cash flow                   0               0              0              0              0               0   

Here earnings each year are reinvested in the account, so free cash flows and dividends are expected to be zero. We now get to one of the main points in Chapter 4: forecasting dividends or cash flows over five years (or ten, or twenty years) won’t work. But the book value method and the capitalized earnings method still work:

   Value = Book Value = 100

   Value = Capitalized Forward Earnings = 10/0.10 = 100

You could, of course, get a value based on forecasted dividends or cash flows if you forecasted your grandchildren’s ultimate withdrawals and discounted them back to the present. But, to be as practical as possible, we want to work with relatively short forecast horizons – see the criteria on pages 84-85 of the book. Forecasting the ultimate liquidation of the account two generations on requires a very long forecasting horizon and considerably more computations. It is much easier to value the firm based on the immediate book values and earnings rather than forecasting dividends 50 years hence.

   But there is another important point to appreciate. Even if you decided to forecast dividends (and cash flows) 50 years hence, book value and earnings are need for the calculation. How would you proceed if you do not know what is the book value of the account or the earnings in the account? That is, if you only have the pro forma lines for dividends and free cash flow?  The forecast of future dividends depends on the book value of the account and the earnings on the book value. In fact, the future liquidating dividend will always be equal to the expected future book value at that date, and, with no payout, that value is equal to the current book value (of $100) plus the expected earnings up to that date. Book value and earnings are accrual accounting numbers rather than cash flows. They are very important for valuation.

   The example illustrates further points. Dividends over the near future are not necessarily related to the value of the investment. This is the Miller and Modigliani (M&M) concept.  Dividends involve the distribution of value to the owner, not the generation of value for the owner. Suppose the withdrawals were $1 per year, rather than zero. Would this tell you anything about the value of the account? No, the account would till be worth $100. But the book value and earnings, in the case of the savings account, tell you everything. 

  Similarly, the free cash flow in this case tells you nothing about value. The value of the account is $100 for both the case of $10 free cash flow and the case of zero cash flow. The case of zero free cash flow arises from investing $10 each year back into the asset. Investing reduces free cash flow (in this case to zero), but it does not reduce value.

Moving from the Savings Account to Equities
   With an appreciation of the difficulties of valuing a savings account with only forecasts of dividends or cash flows, there is little to be added as insight when moving to business firms and equities. But there are some points to be made.

Focusing on Dividends 

   Dividends are the payoffs to holding shares, so it would seem to make sense that we should forecast dividends to value shares. The dividend paradox says that value is based on expected dividend payoffs, but the investor should not forecast dividends to value equities.

     To appreciate that we should not focus on expected dividends, one has only to appreciate that many firms do not pay dividends. If a firms pays no dividends, t is ridiculous to think of forecasting dividends for the next 5, 10 or 20 years, hoping to get some indication of what to pay for a share.  

    U.S. firms, while typically creating value for shareholders over the past 20 years, have been lowering their payouts. The dividend yield (dividends/price) for the S&P 500 has declined form about 4% in the late 1970s to 1.2% in 2001. The payout ratio (dividends/earnings) has declined from about 45% to 31%. And the percentage of firms paying dividends has declined from 80% in the 1950s to 20% by 2000. (It should be pointed out that stock repurchases – another way of distributing cash – has increased, however.). The decline in dividends would seem to have little to do with value creation: over that period, U.S. firms have generated considerable value for shareholders (if share prices are any indication).

Focusing on Cash Flows
   It may be a little more difficult to see that the arguments about cash flows for the savings account apply also to equities. In the savings account, free cash flows equal dividends, but this need not be the case in a firm; the firm might pay out only part of the free cash flow to shareholders. And free cash flows are generated within the firm from the operations that add value.

    To be persuaded that the points made for the savings account apply to equities, consider the numbers for after-tax operating income, net operating assets (both accrual measures), free cash flows, and net dividends for Home Depot for fiscal years, 1997 – 2001 (in millions of dollars). Home Depot is the subject of valuation in Minicase M4.2 in the book. (The example here is similar to that for Wal-Mart in Chapter 4.)

Home Depot Inc.

Year                                          1997          1998          1999          2000          2001

Operating earnings                      941         1,129         1,585         2,323         2,565

Book value, operating assets    6,722         8,333       10,248       12,993       16,419

Free cash flow                            (149)         (482)          (330)         (422)          (861)

Dividends paid                             110            139           168            255             371

Share issues                                 104            122            167            267             351

Net dividends paid                          4              17                 1            (12)              20      

   Suppose one were standing at the end of fiscal year 1996, attempting to make a forecast, and were offered a set of pro forma numbers for the five forward years, 1997- 2001 with the guarantee that these numbers would be the actual reported numbers. And suppose one had to choose between the accrual accounting numbers (forecasted operating income and net operating assets) or cash flow numbers. The choice, as with the savings account, is clear. The forecasted free cash flows are negative, so getting a valuation from forecasts for five years of cash flows is problematical indeed. How would one go about calculating a continuing value at the end of 2001? 

   We will show later in the book that one can get a continuing value using discounted cash flow techniques if one has forecasts of book values and earnings. But what if one only had forecasts of cash flows? Or dividends? The net dividends are close to zero, just like the savings account with no payout. 

   There is no guarantee that forecasting earnings and book values for Home Depot will work. We will develop valuation models for these forecasts in Chapters 5 and 6. For now, note that the accrual accounting for business firms might not work as smoothly as for the saving account, and usually does not. On the web page for Chapter 2, we saw that, when moving to equities, the book value method usually does not work (price-to-book ratios usually are not equal to one), nor does capitalizing earnings. But these valuations give us a starting point, they anchor the valuation, as explained under the heading, Book Values and Earnings: the Starting Points for P/B and P/E Valuation on the Chapter 2 web site. 

Is Cash King?
  Discounted cash flow analysis is heralded by its advocates with the cry, Cash is King! Investors want cash, so it is cash that that should be forecasted. Forget accounting numbers like earnings and book values. But we see in Chapter 4 and here that forecasting cash in the short run may not give us a good indication of the cash that the investor might ultimately receive in the long run. We have a seeming paradox: cash is the payoff to investing, but it is not what is forecasted. 

   Read the material in Chapter 4 on why free cash flow is not a value added concept. 

Beware of a Common Dictum: Do Cash Flow Valuation and Accrual Accounting Valuation Always Give the Same Value?
   You may hear it said that one must always get the same value using discounted cash flow and accrual accounting (book value and capitalized earnings) methods. This is true if the forecast horizon is long enough for all methods to capture the value. The savings account example shows that you will get the same value as the book value or capitalized earnings method by discounting expected cash flows only if you forecast the cash flows very far into the future. It is not the case that cash flow and accrual accounting valuations F
   The same applies to equities. In some cases you will get equivalent valuations for the same forecast horizon (as in the full payout case for the savings account), but by no means is always true. Clearly, forecasting the cash flows for General Electric in Exhibit 4.2 in the text won’t give you much of a handle: the free cash flows are negative. But Chapter 5 shows that using the (positive) earnings for GE gives us a handle. The web page for Chapter 16 gives conditions where valuations using cash flow and accrual accounting approaches are equivalent for the same forecast horizons.

Cash Earnings: Beware

   Chapter 4 makes much of the differences between earnings and cash flow. It tries to persuade you that accrual earnings has properties that make it a better measure to forecast than free cash flow. Earnings differ from free cash flow by the treatment of investment and the addition of accruals. Investments are (usually) put in the balance sheet rather than being charged against earnings and, in addition, non-cash value changes are recognized in the form of accruals. 

   It has been fashionable of late to refer to “cash earnings” (sometimes called pro forma earnings). Analysts sometimes use the term but, more often, firms push the number in press releases announcing earnings. There are two versions of cash earnings. The first sets earnings equal to free cash flows, that is, cash flow from operations minus cash investment. The second (used more frequently) takes out selected accrual components of earnings. So, for example, Time Warner emphasizes a measure that ignores depreciation, amortization, and special charges and gains. 

  There are two stated reasons for using cash earnings. First, firms argue that some measures, like depreciation and amortization are misestimated by GAAP, so adding them back to earnings gives a better measure of profits. Second, it is argued that cash earnings give a better indication of core profitability and thus a better forecast of future profitability. There are indeed reasons to be concerned with the quality of accrual accounting earnings, and appropriate analysis does this (see Chapters 16 and 17). Appropriate analysis identifies core earnings to help in forecasting (see Chapter 12). But, abandoning accrual accounting has consequences, as Chapter 4 emphasizes. Depreciation and amortization are legitimate expenses (losses of value for shareholders). And special charges are a result of real events, and are often repetitive. Ignoring these costs is an example of not using comprehensive income accounting, that is, of not recognizing all sources of value gained and lost. The real question is what is good accrual accounting for value gained and value lost in operations.

   Most measures of cash earnings exclude accrual expenses while including accrual revenues. Accordingly, the number is usually higher than GAAP earnings. For the June 2001 quarter AOL Time Warner (now called just Time Warner) reported cash earnings of 32 cents per share, up from 25 cents in the previous year. But it reported an EPS loss of 17 cents per share. Lynn Turner, Chief Accountant at the SEC called these cash earnings EBS, “Everything but the Bad Stuff.”

What Do Analysts Forecast?

   You know the answer to this question, of course. Analysts forecast earnings, not cash flows. And, from the discussion in Chapter 4 and here, we see why.

   Analysts rarely give forecasts for more than five or six years in the future. Indeed, if you look at analysts’ forecasts through the links page on this web site, you will see that most analysts give a forecast for the current year, the next (forward) year, and often a “long-term” growth rate in addition. But this long-term growth rate is usually for 3 to 5 years (and is often regarded as a guess). Analysts are uncomfortable with (very) long-run forecasting, presumably thinking it won’t add much. And they are probably correct. Forecasting past five years comes with a lot of uncertainty. Firms can change considerably in that time and, indeed, disappear. So, as a practical matter, analysts focus on forecasts over the near term.

   If you were to ask an analyst for a forecast, knowing she was only going to give you one for the next five years, what type of forecast would you ask for if you wanted to get some indication of value? Dividends, cash flows, or earnings? The examples here and in Chapter 4 suggest that you would pick earnings. Indeed, that is what is supplied, presumably in response to demand. We don’t see many cash flow forecasts from analysts. 

Problems with the GAAP Statement of Cash Flows
   Discounted cash flow analysis forecasts free cash flow; that is, it forecasts cash from operations minus cash investment. The cash flow statement reports numbers that are labeled as cash flow from operations and cash investment, as totals for the operating and investment sections of the statement. But the difference between these two numbers is not free cash flow. 

   The cash flow statement prepared in the U.S. confuses operating, investing and financing cash flows. Financing cash flows (interest) are included in cash from operations, along with their tax effects. Cash from operations in the cash flow statement needs to be unlevered to get the correct number. Purchases of financial assets that absorb excess cash from operations are included in the cash investment section, as are sales of financial assets. These financing flows, involving dispositions of cash from operations and provision of cash for operations and for paying dividends, should be excluded to get the correct number of investment in operations.

  Look at the section in Chapter 4 on the statement of cash flows. Chapter 10 gives a full treatment.
The Cash Flow Statement Under IFRS

Look at the section in Chapter 4 that summarizes the differences between the US cash flow statement and the IFRS statement. Here is an example of the statement under IFRS, for BHP Billiton Limited (the Anglo-Australian mining company):
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Further Discussion of the Difference Between Cash Accounting and Accrual Accounting

  Chapter laid down formal relations between free cash flow and accrual earnings:


Earnings = Free cash flow – Net cash interest + Investments + Accruals



   = (C – I) – i + I + Accruals                                              (Equation 4.13)

Suppose a firm reported free cash flow of $50, consisting of $150 in cash from operations (C) net of $100 in cash investment (I). There is no net debt, so no net interest expense. Suppose, further, that it sold inventory on credit for $20 (for which it received a receivable) and incurred $8 in wages expense that had not been paid to employees. What would its earnings be?


Earnings = $50 +100 + (20 –8)



   = $162

You see that the cash investment has been added back to free cash flow (and put on the balance sheet).  In addition, total accruals of $12 have been recognized, consisting of $20 in sales revenue for which cash has not been received, less $8 in accrued expenses for which cash has not been paid. The $20 goes to the balance sheet as accounts receivable; the $8 also goes to the balance sheet as an accrued expense liability.

  Go to Accounting Clinic II on accrual accounting.

Readers’ Corner
   Discounted cash flow analysis is laid out in any introductory finance or corporate finance book. See, for example:

     Brealey, R., and Myers, S., Principles of Corporate Finance, 8th ed. (New York: 

         McGraw-Hill, 2006)

Dividend discount models are laid out in most investments texts. See, for example:

     Sharpe, W., Alexander G., and Bailey, J., Investments, 6th ed. (Upper Saddle River, 

         N.J.: Prentice-Hall, 1999)

   A good book on discounted cash flow analysis for equity investing:

     Copeland, T., T. Koller, and J. Murrin, Valuation: Measuring and Managing the

        Value of Companies, 4th ed. (New York: John Wiley & Sons, 2004)

This book trumpets “Cash is King” and indeed its first addition belittles accounting in favor of cash analysis. Subsequent additions have moved more towards an accrual accounting approach, blurring the lines between cash and accounting approaches. The accounting approach is called the “economic profit model,” following McKinsey & Company marketing speak. Be careful with the labeling here: cash flow models with operating income in the continuing value (as in the Copeland book) are really accrual models. The web site for Chapter 16 makes this point.

Another book that gets into the details of the cash flow statement and the use of discounted cash flow analysis in trading strategies:

   Hackel, K. and Livnat, J. Cash Flow and Security Analysis (Homewood IL: 

       Business One Irwin, 1992)
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