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CHAPTER FIVE

Accrual Accounting and Valuation: Pricing Book Values
Stephen H. Penman
   The web page for Chapter Five runs under the following headings:


What this Chapter is Doing


The Key Ideas Behind Residual Earnings Valuation


Lessons from the Savings Account: Applying the Residual Earnings Model in a
            Case Where There is No Premium


Lessons from the Savings Account: Dividend Irrelevance


Lessons from the Savings Account: Detecting Value Added


More on Dividend Irrelevance


Residual Earnings Valuation and (Value-Irrelevant) Share Issues and Dividends

Getting Analysts’ Forecasts from the Web


Analysts Forecasts and Residual Earnings Valuation: Hewlett Packard


The Calculation of Continuing Values


Target Prices


The Terminal Value for the Dividend Discount Model

Spreadsheet Engines to Develop a Residual Earnings Valuation


Derivation of the Residual Earnings Model


Readers’ Corner

What this chapter is Doing

Chapter 5 and Chapter 6 are the conceptual heart of the book. The valuation models laid out in these two chapters provide the platform on which most of the rest of the book is built. The book deals with analysis and valuation; the valuation models here instruct us how to analyze and value firms. 

A valuation model, remember, is not just a guide to calculating value, it is a way of thinking about a business and how a business generates value. The model in this chapter depicts business activity as investing in net assets (recorded in book value) and employing those assets to produce a return. If the rate of return on the book value is greater than the required return, value is added to the recorded book value.

In Chapter 1, we depicted valuation as anchoring on a particular fundamental, then adding extra value:

Value = Anchor + Extra Value

In this chapter, the anchor is the book value of common equity (net assets):

Value = Book Value + Extra Value

This type of valuation applies to any asset – to equities and bonds -- and to valuing projects and strategies (as the chapter shows). As bonds and projects are terminal investments, discounted cash flow analysis suffices. But for going-concern equities and strategies, the advantages of accrual accounting are desired, and the valuation in this model relies on accrual accounting.

The Key Ideas Behind Residual Earnings Valuation

The financial statements present three “bottom line” numbers, the free cash flow (in the cash flow statement), the book value (in the balance sheet), and earnings (in the income statement). Chapter 4 explained why we might not focus on the free cash flow. But we can focus on book value and earnings. The focus in this chapter is on pricing the book value, that is, on determining the multiplier (the P/B ratio) to apply to book value to get the value. In Chapter 6 our focus will move to the pricing of earnings, that is, to determining the multiplier to apply to earnings (the P/E ratio) to get value.

Book value is a natural starting point to value the equity. After all, it is a measure of the shareholders’ equity. It’s sometimes referred to as net worth. It is also a measure of the net assets. However it is usually an imperfect measure; the accountants don’t get it right. It you worked the Weyerhaeuser case M3.3, you will have seen how difficult it is to “mark a balance sheet to market,” so we have to be sympathetic to the accountants. Indeed, in Chapter 3 we concluded that asset-based valuation is an impossibility.

Chapter 5 lays out the methods of correcting the book value by calculating the difference between value and book value, the premium over book value. The methods effectively mark equity to market, not by getting market values of the assets and liabilities that make up equity value (as with asset-based valuation), but by forecasting the return on book values. The residual earnings model (or residual income model) tells us how to go about doing this.

Here is the main concept: value depends on expected profitability of book values. If book values are expected to earn at the required return, book value equals value; one should not pay a premium over the book value. If book values are expected to earn at a rate higher than the required return, they are worth a premium over book value. If book values are expected to earn at a rate lower than the required return, they are worth a discount from book value. The residual earnings model imbeds this key idea.

There is a further implication of this key idea. Value is added only if investments earn above the required return. We want a valuation model to add value only if investments earn more than the required return. Residual earnings charges investment with the required return, so adds value appropriately. If we apply the model to strategy evaluation, for example, it detects value added and identifies strategies where no value is added. See the section, Beware of Paying Too Much for Book Value.

Here is another concept: value also depends on expected growth in book values. The amount that will be earned on current book value depends not only on the expected return on book value in future periods (the forecasted return on common equity, ROCE), but also on the amount of future book values. So the model points to two “value drivers”: ROCE and growth in book value. Figure 5.1 is a good summary. 

Here is another concept: valuation does not depend on how book values are measured. The model adjusts to the accounting employed so that different accounting methods do not affect the valuation. If a firm uses conservative accounting methods that report low balance sheets – by expensing R&D expenditures, thus keeping knowledge assets off the balance sheet, for example – future residual income will be higher, compensating for the low book values. See the section, Protection from Paying Too Much for Earnings Created by the Accounting.

Here is another concept: valuations using the residual income model are not sensitive to dividend payout. See the discussion of “dividend irrelevance” later in the Supplement. So the valuations here obey the Miller and Modigliani principles that we outlined in Chapter 3. Unlike the dividend discount model in Chapter 3, the residual earnings model is not affected by the (value irrelevant) dividends that a firm pays.

Lessons from the Savings Account: Applying the Residual Earnings Model in a Case Where There is No Premium 

On the web pages for earlier chapters, we developed ideas by reference to the standard savings account. Remember the maxim: what works for equities must work for a savings account. Chapter 5 shows how the residual income model works for a savings account. Here we elaborate and, in so doing, demonstrate the concepts alluded to above.

   Consider the following pro forma, for five years ahead, for a savings account that earns at 10% per year. This is similar to the pro forma used for the savings account example in the web pages for chapters 1 and 4. The current book value (at date 0) is 100.

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   

Earnings growth                              10%        10%         10%         10%           10% 

ROCE
  

                     10%
10%
     10%        10%
   10%

Residual earnings


0
  0
        0
           0
    0

When introducing the savings account on the web page for Chapter 1, we said that one way of valuing the asset is to refer to its book value. The book value is 100, and we know that this is the value of the account. So in this case there is no premium or discount; the intrinsic P/B ratio is 1.

We can of course proof this valuation by applying the residual income model. For an asset that is worth its book value, we must forecast that the rate of return is equal to the required return, that is, the forecasted residual income is zero. The required return is 10% (that’s what you could get for the same type of savings account at the bank across the street). The forecasted ROCE is 10%. So the forecasted residual earnings are zero, as indicated in the pro forma. We have demonstrated the main concept above for the savings account: if a firm is expected to earn an ROCE equal to its required return, it is worth book value. 

Lessons from the Savings Account: Dividend Irrelevance

In the pro forma above, no dividends are paid out (there are no withdrawals from the account).  Dividend payout will not, of course, affect the value. In the following pro forma, the account holder withdraws all earnings each year so that the book value is always 100. Expected ROCE is still 10% and residual earnings are still zero. The value is still 100; the valuation is insensitive to dividend payout. Hats off to Mr. Miller and Mr. Modigliani. 

 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

Dividends


         10
10
     10           10               10

ROCE
  

                     10%
10%
     10%        10%
  10%

Residual earnings


0
  0
        0
           0
    0

Lessons from the Savings Account: Detecting Value Added

  One of the other key concepts above involved adding forecasts of growth in book value to forecasts of return on book value, ROCE. Let’s see how this concept applies to the savings account. Suppose that we have the same savings account as above, but add $10 more investment each period (that is, make additional deposits into the account). Deposits into the account are negative dividends that are added to book value, so the pro forma is as follows:

Savings Account with Further Investment

Year                   -1              0              1              2              3              4                5

Book value       90.9         100         120         142          166.2       192.8       222.08

Earnings                            9.1           10           12            14.2        16.6          19.3 

Dividends                           0            (10)        (10)           (10)        (10)           (10)   

Earnings growth                              10%        20%        18.3%     16.9%       16.3%

ROCE
  

                     10%
10%
     10%        10%
   10%

Residual earnings


0
  0
        0
           0
    0

You see that book values are growing at quite a pace here. According to the concept, the P/B ratio depends not only of forecasts of ROCE but also on forecasts of growth in book values to earn at that ROCE. In general this is true. But there is one exception, and that is the case here: If added book value (investment) earns at a rate equal to the required return, it does not add value. The value of the savings account at date zero is still 100.

This idea makes sense, of course. Value is added only if investments earn above the required return. We want a valuation model to add value only if investments earn more than the required return. The residual earnings charges investment with the required return, so adds value appropriately. So, if one is evaluating strategies using the model (as in Table 5.4 in the chapter), one is confident that strategies that do not add value (like investing in a savings account) will be identified. 

More on Dividend Irrelevance

Expected dividends do not affect residual earnings valuation because they do not affect residual earnings. This is because dividends affect both earnings and book value in the residual earnings calculation. 

Here's a more detailed explanation :

   Residual earnings(t) = Earnings (t) - (ρ-1) x book value(t-1)

A dividend paid at t-1 reduces book value but it also reduces earnings(t); that is, as assets are removed from the firm, subsequent earnings drop (this is the dividend displacement property). If the assets would have earned at the required return, the amount of the earnings displacement is (ρ-1) x dividend, leaving residual earnings before and after the dividend the same. 

As an example, if RE = 12 - (0.10 x 100) = 2 before the dividend but then a dividend of 20 is paid out of book value, then RE is 10 - (0.10 x 80) = 2, as before. Earnings in year t drops by 0.10 x 20 = 2 because 20 of assets have been removed from the firm. You can see this very clearly in the case of a savings account.

You may ask: why does the dividend displace subsequent earnings at 10%; what if the disbursed assets that would have earned 12% rather than 10%? Well, then, RE would indeed decline, but this is not dividend irrelevance. The M&M dividend irrelevance concept maintains that firms do not liquidate (or forego) positive NPV investment to pay dividends (and so destroy value). Rather they pay dividends out of zero NPV assets (like cash). Or, if they need to pay dividends and have no cash, they borrow (in another zero NPV transaction) rather than liquidate profitable investments. 
Accordingly price falls when dividends are paid, dollar-for-dollar. Correspondingly a residual earnings valuation also falls dollar-for dollar: book value drops by the amount of the dividend but expected RE is unaffected. And value is not affected by anticipated dividends in the future because expected residual earnings are not affected (and, of course, neither in current book value). 

Note that, while RE is not affected by dividends, ROCE is. But ROCE is not the valuation attribute, but rather RE:

   RE(t) = (ROCE(t) - r) x book value(t-1).

	
Residual Earnings Valuation and (Value-Irrelevant) Share Issues and Dividends



	     We saw in Chapter 3 that share issues, share repurchases and dividends typically do not create value if stock markets are efficient.  So anticipated net shares issues at fair value and dividends should not change a residual earnings valuation of a firm.  Yet residual earnings is forecasted by forecasting book values, and book values are affected by share issues (and repurchases) and dividends.  How, then, can the valuation be not affected by these transactions with shareholders?

     The example below values the equity of a firm with a book value of $1,000 and no expected dividends or share issues.  The firm is expected to have positive residual earnings for two years and zero residual earnings thereafter.

Valuation of equity with no share issues or dividends
Cost of equity capital:  10%



	
	0
	1
	2
	3

	Earnings
	
	$  150
	$  140
	$  129

	Dividends
	
	0
	0
	0

	Share issues
	
	0
	0
	0

	Book value
	$1,000
	1,150
	1,290
	1,419

	
	
	
	
	

	ROCE
	
	15%
	12.2%
	10%

	RE (0.10)
	
	50
	25
	0

	Total PV of RE
	            66
	
	
	

	Value of equity
	$1,066
	
	
	

	
	
	
	
	

	Shares outstanding
	          100
	
	
	

	Value per share
	     $10.66
	
	
	

	__________________________________
	
	
	

	This firm now anticipates a share issue of $100 in Year 1 and a dividend of $25 in Year 2.  



	Valuation of equity with an anticipated share issue and dividend
Cost of equity capital:  10%



	
	0
	1
	2
	3

	Earnings
	
	$  150
	$  150
	$137.5


	Dividends
	
	0
	25
	0

	Share issue
	
	100
	0
	0

	Book value
	$1,000
	1,250
	1,375
	1512.5

	
	
	
	
	

	ROCE
	
	15%
	12%
	10%

	RE (0.10)
	
	50
	25
	0

	Total PV of RE
	             66
	
	
	

	Value of equity
	$1,066
	
	
	

	Shares outstanding
	           100
	
	
	

	Value per share
	$10.66
	
	
	

	____________________________________
	
	
	

	
	
	
	
	

	The two valuations are the same:  anticipated dividends and share issues are indeed irrelevant to the valuation.  The share issue of 100 in the first year earns at the required return of 10% to add an extra 10 to earnings in Year 2.  But it does not affect RE because the additional book value is charged at 10% also.1 Of course, if proceeds of the issue were invested in a project earning greater than 10%, RE would be higher and added value would be recognized, appropriately, in the valuation.  But the share issue itself does not add value.  Similarly, the dividend in Year 3 reduces book value but not RE, so does not affect the value.  Again, if the management liquidated value creating investments (earning greater than a 10% return) to make the dividend, value would be lost.  But that dividend would not be value-irrelevant, and the RE valuation would reveal so.

These examples are illustrative of a more general principle:  only investments that yield returns over the required return add to RE (and to the valuation).  Share issues (investments in firms) and share repurchases and dividends (disinvestments) affect RE and value only if they affect investments within the firm that earn at a rate different from the required return.

We saw in Chapter 4 that share issues, repurchases and dividends may “signal” about the value of the investments a firm makes.  If so, that information revises RE forecasts and the value signaled is captured by an RE calculation.

______________________

1 There may be leverage effects that are not incorporated.  We deal with leverage effects in Chapter 14 and show that they do not affect the conclusion here.  Treat the firm here as one with no leverage.




Getting Analysts’ Forecasts on the Web

Analysts’ forecasts are usually made for the current and next fiscal quarter, the current and next fiscal year, and the following fiscal year. Analysts also often give an estimate of earnings growth for the three to five years after one year ahead.

Consensus estimates are available for most companies through the finance portal sites on the Links Page. So, for example, it you go to http://finance.yahoo.com/ and enter a ticker symbol, you will get consensus earnings forecasts and broker recommendations under Analyst Estimates. You will also get analysts stock recommendations under Analysts Opinions.
Analysts Forecasts and Residual Earnings Valuation: Hewlett Packard
In November, 1999, Hewlett-Packard’s shares traded at $83 each. Analysts were expecting the firm to announce earnings of $3.33 per share for the just-ended October 31 fiscal year and a book value per share of $19.36.  The annual dividend per share for fiscal 1999 was 0.64.

Analysts were also forecasting earnings for fiscal 2000 at $3.75 per share, $4.32 for 2001, and a growth rate in eps of 12% per year thereafter. From these forecasts, we can value HP.
The majority of analysts had a BUY or STRONG BUY on HP at the time.  We can also apply the valuation techniques to ask whether these recommendations consistent with the forecasts. We’ll use a cost of equity capital of 12%
(a) The Valuation

[image: image1.wmf]Time line:

1999A

2000E

2001E

2002E

2003E

2004E

2005E

Eps

3.33

3.75

4.32

4.83

5.42

6.07

6.80

Dps

1

0.64

0.71

0.82

0.92

1.03

1.15

1.29

BPS

19.36

22.40

25.90

29.81

34.20

39.12

44.63

RE (0.12)

1.43

1.63

1.72

1.84

1.97

2.11

Growth in RE

14.0%

5.5%

7.0%

7.0%

7.0%

Discount factor

1.12

1.254

1.405

PV of RE(1.12

t

)

1.28

1.30

1.22

Total PV of RE to 2002

3.80

Continuing value

2

36.80

PV of CV

26.19

Value per share

49.35


1. The dps forecast is based on maintaining the same pay out ratio as in 1999.

2. CV = 
[image: image2.wmf]07

.

1

12

.

1

84

.

1

-

 = 36.80, where 7% is the long-term growth ratio in RE. 

PV of CV = 36.80/1.405 = 26.19.

The valuation from the forecasts is less than the market price of $83. The forecasts imply a SELL, not a BUY.

Note that one could also calculate the continuing value at the end of 2002, based on the 1.72 of RE in 2002 growing at 7%, and get the same answer.
Note some difficulties we have in converting an analysts forecast to a valuation:
1. Analysts did not give a forecast of dps (which affects forecasted eps and bps).  We used a constant-payout forecast, but is this what analysts had in mind in forecasting the eps (that are displaced by dividends)?
2. We relied on analysts’ long-run eps growth forecasts to calculate a value.  These forecasts are suspect.  Research shows they are not very accurate and are usually too optimistic.

3.
We relied on analysts’ forecasts to 2002 to get the implied long-run growth rate from the current market price.  Are these good forecasts?

The Calculation of Continuing Values
A (continuing) value is always calculated at the end of a period on the basis of a forecast for the following period:
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The following calculations give the same value:
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Calculation (1) draws the continuing value at the end of year 1 based on RE for year 2

Calculation (2) draws the continuing value at the end of year 2 based on RE for year 3

Use the HD valuation (with a 4% GDP growth rate) to show they are the same:
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Target Prices
Analysts often announce their target prices in equity research reports. The target price is a price to which they feel a stock will rise or fall. The chapter shows that a target intrinsic value at some onward forecast horizon can be extracted, for this purpose, from the continuing value calculation. The target price is:


Target price (at time T) = Book Value at T + Continuing Value at T.

The calculation differs for the Case1, Case2, and Case3 valuations. 

For a Case 1 valuation, 


Target Price (at time T) = Book Value at T

For a Case 2 valuation, 


Target Price (at time T) = Book Value at T + 
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For a Case 3 valuation, 


Target Price (at time T) = Book Value at T + 
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The target value calculated in the chapter is, of course, an expected intrinsic value. This target is the market price that the analyst feels that the stock will revert to after any mispricing is corrected in the market. However, an analyst could specify a target price with the understanding that the stock will deviate from fundamentals in the future. He or she may expect a stock to become (more) mispriced, as happened, for example, in the 1990s bubble as prices, already high, continued to go up even more. In this case, he or she is telling us where the stock price will go as it deviates from fundamentals, not what the intrinsic value is expected to be. 

Here is an exercise that computes target prices:

a. In 2003 an analyst forecast that the book value of the common equity of a firm would be $6,120 million at the end of 2005. He also forecast that the firm would earn on this common equity at a rate equal to the required return on equity, 11 percent. What is your forecast of the value of the equity at the end of 2005?

b. How would your answer change if the analyst forecast that the firm would earn constant residual earnings of $25 million each year after 2005?

c. How would your answer change if the analyst forecast $25 million of residual earnings for 2006, growing at a rate of 3 percent per year after that?
Here is the solution:

Recognize that a target (forecasted) value is calculated from forecasted book values and continuing values:


Target value = Book value + continuing value

a. If residual earnings are forecasted to be zero (and thus the continuing value is zero), the forecasted value must equal the book value of $6,120 million. (A Case 1 valuation)

b. In this case (Case 2), the continuing value (CV) is the RE for 2006 capitalized at 11%:

CV = 
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Target value = 6,120 + 227.3 = 6,347.3

c. In this case (Case 3), the continuing value is the RE for 2006 capitalized at the growth rate of 3%:

CV = 
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            Target value = 6,120 + 312.5 = 6,432.5.

The Terminal Value for the Dividend Discount Model

   Chapter 4 discarded the dividend discount model because forecasted dividends up to some point, T, in time do not tell you much about value for a going concern. Figure 3.4 in Chapter 3 shows us that one needs to forecast, not only the dividends, but also the terminal price that will be received when the investment is sold. So, the dividend discount model includes the expected terminal price, as in model 4.2 in Chapter 4. But the terminal price is unknown – it is price that we are trying to estimate!

   Chapter 5 shows how to estimate target prices. Accordingly, residual earnings techniques supply the terminal value for the dividend discount formula. The following elaborates.

Equivalent Valuation Methods:  the Terminal Value for the Dividend Discount Model
In applying the RE model to value equity in this chapter, we found that we could not only calculate the current value,
[image: image12.wmf]E

0

V

, but could also calculate the expected terminal value:  
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 = expected book value at T + expected premium (continuing value) at T.  So for General Electric, for example, the expected value at T was $7.96 + 8.82 = $16.78.  Remember that, in trying to apply the dividend discount model in Chapter 4, we abandoned the task because we did not know how to get the terminal payoff.  Now we have it so, with 
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 in hand, we can value the equity with the dividend discount model as
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Indeed we can state the models for cases 1, 2, and 3 in terms of discounted dividends plus the present value of an expected terminal value.  In Case 1 we expect the terminal payoff to be equal to the forecasted book value, so the Case 1 valuation can be restated as 
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 Case 1 
Go back to Flanigan’s Enterprises case in the chapter and discount the forecasted dividends from 2000 to 2003 and 2003 book value of $5.41 to present value; you will get the same valuation as before (4.53)
In Case 2, we expect the terminal value to be book value plus the (non-zero) continuing value (CV). For Case 2,
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, and RET+1 = RET.  So the equivalent discounted dividend valuation is 
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            Case 2    

For General Electric, the term in the square brackets – the target value – is $16.78 for T = 2004. Plugging is the dividends for 2000 to 2004 into this formula, you will see than it gives the same valuation ad in the text ($13.07).

  The case 2 valuation can be written yet another way:
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Case 2    
The terminal value here is just the capitalized net income that is forecasted for year T + 1.  This is applied to Wal-Mart below, for the years when it had negative free cash flow, below:
______________________________________________________________________________

Case 1 (Dividend Discounting):  Wal-Mart

	Forecast year, t


	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	Dps


	
	.03
	.04
	.06
	.07
	.09
	.11
	.13
	.17
	.20
	

	Eps


	
	.28
	.37
	.48
	.57
	.70
	.87
	1.02
	1.17
	1.19
	1.31

	Discount factor


	
	1.12
	1.254
	1.405
	1.574
	1.762
	1.974
	2.211
	2.476
	2.773
	

	PV of dps


	
	.027
	.032
	.043
	.044
	.051
	.056
	.059
	.069
	.072
	

	Total PV of  dps


	.46
	
	
	
	
	
	
	
	
	
	


	Terminal value 

(= 1.31/.12)


	
	
	
	
	
	
	
	
	
	10.92
	

	PV of TV


	3.93
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______________________________________________________________________________

The terminal payoff is this earnings forecast, capitalized.  The 1987 equity value is the present value of this payoff plus the present value of the stream of dividends, or $4.39.  You can make the same calculation for GE by forecasting the 2005 eps from the forecasted RE for 2005, $0.882.
The corresponding calculation for Case 3 uses the Case 3 terminal value (target price):
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This can also be written as 
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You can proof this with the Dell Computer Case 3 example in the text. This formula is a good one to keep in mind because it captures all cases.  If g = 1 then we have the Case 2 valuation.  If 
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 -- that is, 
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 = 0 -- then we have the Case 1 valuation.
As these calculations are equivalent to the RE valuations in the chapter, you can make the calculation either way.  With the dividend discount approach here, we forecast the earnings and book value at the horizon, combine them with the forecasted growth rate (if any), and then add the present value of the dividend payoff up to the horizon.  
In the strategy example in this chapter we saw that the RE valuation and the DCF valuation are equivalent for a five-year horizon.  In the web page supplement to Chapter 16 we will lay out the conditions where this is so.  And we will show how the RE model supplies the continuing value for the DCF valuation as well as for the dividend discount valuation

Spreadsheet Engines to Develop a Residual Earnings Valuation

Here are spreadsheet programs that you can use to perform residual earnings valuations. Click on the panel, enter your forecasts of dividends and earnings, along with the required return, and the program will fill out the rest of the calculations and calculate the value. 
  Use the programs for sensitivity analysis: How does the valuation change when the forecasts change? When the required return changes?

A warning: Do not use mechanically. Understand what you are doing.

Case1

The first spreadsheet is for a Case 1 residual earnings valuation. Click on the panel below to get it into spreadsheet form. Enter the required return and forecasts of eps and dps for years 1 – 6 ahead. Click out and you will have a valuation based on those forecasts. 
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Case 2 or 3

The second spreadsheet works for a Case 2 or Case 3 valuation. Set the growth rate equal to 0.00 for a Case 2 valuation (as here) and a positive rate for a Case 3 valuation. 
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Here is another engine. Again, click on it to operate. 
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EPS 0.84 0.48 0.82 1.03 1.18 INPUTS

DPS 0.00 0.00 0.00 0.00 0.00 CALCULATED VALUES

BPS 2.06 2.90 3.38 4.20 5.23 6.41

ROCE 40.8% 16.6% 24.3% 24.5% 22.6%

Required Return 9%

RE 0.840 0.480 0.820 1.030 1.180

Discount Rate 9% 1.090 1.090 1.090 1.090 1.090

Present Value of RE 0.771 0.440 0.752 0.945 1.083

Total PV of RE to 2005 3.99

Assumed RE Growth Rate 5.0%

Continuing Value 30.98

PV of Continuing Value 28.42

Value Per Share 34.47


These programs are not flexible for different forecast horizons….go now and build your own engines. 
If you are adept with spreadsheet building, you should be able to

· Build engines with different forecast horizons

· Pull in analysts’ forecasts into you analysis (from Yahoo Finance, for example)
In building a spreadsheet, keep the following in mind:
1. Differentiate clearly between inputs that are “hard-coded” (meaning that one enters them manually into the spreadsheet) and values that are calculated. The different colors in the spreadsheet above make the distinction.

2. Also distinguish inputs that come from a source (eg, a Treasury Bill rate) from those that come from ones forecasting (or assumptions). 

3. Insert comments liberally (this can be done in Excel by pressing the SHIFT+F2 simultaneously), explaining data sources, calculations, and logic. This will prevent errors as you reuse the spreadsheet.

Derivation of the Residual Earnings Model

The mathematical proof involves substituting Dividends = Earnings – Change in book value (the stocks and flow equation for the equity statement in Chapter 2) into the dividend discount model. Boundary conditions, like those for the dividend discount model, require that book value should not grow too fast in the long run. The valuation is also consistent with the DCF model for forecasts made over very long forecast horizons. See Wolfgang Lücke, “Investitionsrechnung auf der Grundlage von Ausgaben oder Kosten?”  Zeitschrift für Betriebswirtschaftliche Forschung 7 (1955), 310-324. 

Here’s how it goes: 
Everyone agrees that equity value is equal to the present value of expected dividends plus any price one gets in liquidation. To start simply, let's deal first with the one-period payoff to equity which will be the dividend and price expected at the end of one period: d1 + P1.  In this case, present value, P0 =
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 is one plus the required rate of return on equity. We saw in Chapter 5 that the expected dividend component of the payoff is equal to forecasted comprehensive earnings minus the forecasted change in book value:
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.  This is called the “clean-surplus equation” rearranged and is, of course, the accounting relation that governs the equity statement (as in Chapter 2), provided earnings are comprehensive income. So, substituting for dividends in the payoff,
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The amount forecasted in the second term, 
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 EMBED Equation.3  [image: image36.wmf]0

E

B

)

1

(

-

r
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The model says that we get the no-arbitrage price by forecasting next year's residual income and the premium at the end of the year, taking their present value, and adding the current book value in the balance sheet. We can extend the formula to longer forecast horizons by substituting comprehensive earnings and book values for dividends in each future period.  So, for a forecast for T periods,
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For infinite periods, 
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That is, the no-arbitrage price (value) is the present value of residual earnings forecast indefinitely into the future because we have simply substituted earnings and book values for dividends. This is always equal to the present value of dividends forecasted indefinitely into the future: The infinite horizon residual earnings models is equivalent to the infinite horizon dividend discount model. 

Readers’ Corner

The residual earnings model has had a long history. In the early part of the twentieth century, the idea that a firm’s value was based on “excess profits” was firmly established in the United Kingdom. The model is found in German literature of the 1920s and 1930s, particularly in the writings of Schmalenbach. 

In the U.S., Gabriel Preinreich, an accounting and valuation theorist associated with Columbia University in the 1930s and 1940s wrote extensively on the model, including “The Fair Value and Yield of Common Stock,” The Accounting Review (1936), 130-140 and “Note on the Theory of Depreciation,” Econometrica (1941), 80-88. In the latter paper, Preinreich recognizes the model in a student essay prize paper published in London in 1888: J. H. Bourne, Accountant, London, September 22, 1888, 605-606. A very good summary of his papers is found in a collection edited by Richard Brief at New York University:
Richard Brief, ed., A Landmark in Accounting Theory: The Work of Gabriel A.D. Preinreich. New York: Garland Publishing, Inc., 1996.

Strangely, the model was ignored for many years. William’s The Theory of Investment Value (Harvard University Press, 1938) promoted dividends as the fundamental for equity valuation, and academics have followed that tradition. U.S. texts have modified the model to focus on free cash flows within the firm rather than cash flows to shareholders (dividends), and discounted cash flow analysis was the premier valuation technique in investment houses for many years (less so in Europe). Investments texts still have a substantial coverage of the dividend discount model. 

Modern recognition of the residual income model is found in the following:

Lücke,W. 1955. Investitionsrechnung auf der grundlage von ausgaben oder kosten?   

Zeitschrift für Betriebswirtschaftliche Forschung, 310-324.

Edwards, E.O. and Bell, P.W., The Theory and Measurement of Business Income 

(Berkeley: University of California Press, 1961), Note the appendix to chapter 2

particularly.

Peasnell, K.V., “Some Formal Connections Between Economic Values and Yields and 

Accounting Numbers,” Journal of Business Finance and Accounting (Autumn, 1982):

361-381.

The model was revived in academic research by two important theoretical papers that put accounting on the same (Modigliani and Miller) principles as modern finance. These are difficult papers to master, but very rewarding:

Ohlson, J. A., "Earnings, book values, and dividends in equity valuation." Contemporary Accounting Research 11 (1995): 661-87. 

            Feltham, J., and J. Ohlson., “Valuation and clean surplus accounting for operating and financing activities,” Contemporary Accounting Research 11 (1995): 689 – 731. 

Tests of the model against the dividend discount model and the discounted cash flow 

model are found in 

Penman, S., and  T. Sougiannis. “The dividend displacement property and the

substitution of anticipated earnings for dividends in equity valuation.” The Accounting 

Review 72 (January 1997): 1-21.

Penman, S and T. Sougiannis, “A Comparison of Dividends, Cash Flow, and Earnings Approaches to Equity Valuation,” Contemporary Accounting Research (Fall 1998), 343-383.
The following paper shows how various valuation models are related to each other, and shows how the residual income model supplies the terminal value for the dividend discount model (as explained in the appendix to Chapter 5):

Penman, S., “A synthesis of equity valuation techniques and the terminal value

calculation for the dividend discount model.” Review of Accounting Studies 2 (1997):

303-323.

The residual earnings model has been applied to the valuation of the 30 Dow industrial stocks in 


Lee C. M. C, J. Myers and B. Swaminathan., "What is the intrinsic value of the Dow?" Journal of Finance 54 (1999): 1693-1741.


Lee, C, and B. Swaminathan, “Valuing the Dow: A Bottom-up Approach,” Financial Analysts Journal, July/October, 1999, 4-23. 
Also look at
Ali, A., L. Hwang, and M. Trombley, “Residual-Income-Based Valuation Predicts Future Stock Returns: Evidence on Mispricing vs. Risk Explanations,” Accounting Review (April 2003), 377-396.

Residual income has been advocated as a management performance metric for some time. Du Pont used in the 1920s for bonus plan calculations. General Electric adopted it in the 1960s. The following book has good coverage:

Solomons, S. Divisional Performance: Measurement and Control (Homewood, Ill: 

Irwin, 1965.

In the 1990s the measure has been revived for performance evaluation by consulting firms, and marketed under names like economic value added, EVA(registered) and economic profit. It received wide recognition through the promotion efforts of Stern Stewart & Co under the name EVA. See

Stewart, G.B., The Quest for Value ( HarperBusiness, 1991)

Here’s a paper that takes you into more depth:
Magni, C., “Splitting Up Value: A Critical Review of Residual Income Theories,” unpublished paper, Department of Economics, University of Modena, Italy. 
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