Discounted Cash Flow Valuation

Stable (Constant) Growth Model:


Illustration 1: Consolidated Edison is the electric utility that supplies power to homes and businesses in New York City. It is a monopoly whose price and profits are regulated by the state of New York.
The firm is in stable growth based on its size and the area that it serves. Its rates are also regulated (regulators don’t allow extraordinary profits).
Average annual FCF in the year 2000 was =$551 million
ROE= 11.63%
Beta =0.9
RF= 5.4%
MRP= 4%
DPR =70%
Shares= 235 million
R = RF + Beta (MRP) =5.4% +0.9(4%) = 9%
Expected growth rate = (1-DPR) (ROE)= (1-70%) (11.73%

The value of the firm is:	
Price = 10369/235 =$44.12
On May 14, 2001, Con Ed was trading for $36.59.

Two-Stage Dividend Discount Model:
The model is based on two-stage growth: an extraordinary growth period and a stable growth period:


where DT  = divided the shareholder expects to receive at the end of year T.
D0 = the most recent dividend which has already been paid (ex-dividend).
P0 = actual market price of stock today
g = expected growth rate = RR x ROE
R= rate of return on common stock
ILLUSTRATION 2: Valuing a Firm with the Two-Stage Dividend Discount Model:
Procter & Gamble (P&G) manufactures and markets consumer products all over the world. Some of its best-known brand names include Pampers diapers, Tide detergent, Crest toothpaste, and Vicks cough/cold medicines.
RATIONALE FOR USING THE MODEL
• Why two-stage? While P&G is a firm with strong brand names and an impressive track record of growth, it faces two problems. The first is the saturation of the domestic U.S. market, which represents about half of P&G's revenues. The second is the increased competition from generics across all of its product lines. We will assume that the firm will continue to grow, but restrict the growth period to five years.
• Why dividends? P&G has a reputation for paying high dividends, and it has not accumulated large amounts of cash over the previous decade.
BACKGROUND INFORMATION
Earnings per share in 2000 = $3.00
Dividends per share in 2000 = $1.37
Payout ratio in 2000 =1.37/3.00 = 45.67%
Return on equity in 2000 = 29.37%
ESTIMATES
We will first estimate the cost of equity for P&G, based on a bottom-up beta of 0.85 (estimated using the unlevered beta for consumer product firms and P&G's debt-to-equity ratio), a risk-free rate of 5.4%, and a risk premium of 4%:
Cost of equity = 5.4% + 0.85(4%) = 8.8%
To estimate the expected growth in earnings per share over the five-year high growth period, we use the retention ratio in the most recent financial year (2000), but lower the expected return on equity to 25%:
Expected growth rate = Retention ratio x Return on equity
			= (1 ‑1.37/3.00)(0.25) =13.58%
In stable growth, we will estimate that the beta for the stock will rise to 1, leading to a cost of capital of 9.45:
Cost of equity = 5.4% + 1(4%) = 9.4%
The expected growth rate is assumed to be equal to the growth of the economy (5%), and the return on equity will drop to 15%, which is lower than the current industry average (17.4%) but higher than the cost of equity estimated above. The retention ratio in stable growth can then be written as:
Retention ratio in stable growth= g/ROE= 5%/15% =33.33%
Payout ratio =1-33.33%=66.67%




The value of dividend in year 5 ($3.78) is estimated as follows:

Terminal price= 
Expected earnings per share in period 5 = 3.00 (1+0.1358)5 =5.67
Expected dividends per share in period 5 =5.67 x 0.6667=3.78


The Value of Growth
Investors pay a price premium when they acquire companies with high growth potential. The value of growth can be estimated as follows:
VGrowth = VSuper Growth – VStable growth – VNo growth

VGrowth 	=Value of growth
VSuper Growth 	=Value of the firm with extraordinary growth in first T years 
VStable growth 	=Value of the firm as a table growth firm 
VNo growth 	=Value of firm with no growth

Illustration 2: The Value of Growth: P&G in May 2001
In Illustration 1, we valued P&G using a two-stage dividend discount model at $66.99. We first value the assets in place using current earnings ($3.00) and assume that all earnings are paid out as dividends. We also use the stable growth cost of equity as a discount rate.
Value of assets in place= current EPS/R = $3.00/0.94 =$31.91

To estimate the value of stable growth, we assume that the expected growth rate will be 5% and that the payout ratio is the stable period payout ratio of 66.67%:

Value of stable growth = Current EPS x Stable payout ratio x (1 + g,)/(r-g°) -Value of assets in place
	_ ($3.00 x 0.6667 x 1.05)/(.094‑.05)‑$31.91 =$15.81
Value of extraordinary growth = $66.99‑$31.91 ‑$15.81 = $19.26
Note that $66.99 was our estimate of value per share in the previous illustration.
Determinants of the Value of growth

· Growth rate during extraordinary period. The higher the growth rate in the extraordinary period, the higher is the estimated value of growth. If the growth rate in the extraordinary growth period had been raised to 20% for the Procter & Gamble valuation, the value of extraordinary growth would have increased from $19.26 to $39.45. Conversely, the value of high growth companies can drop precipitously if the expected growth rate is reduced, either because of disappointing earnings news from the firm or as a consequence of external events.
· Length of the extraordinary growth period. The longer the extraordinary growth period, the greater the value of growth. At an intuitive level, this is fairly simple to illustrate. The value of $19.26 obtained for extraordinary growth in P&G is predicated on the assumption that high growth will last for five years. If this is revised to last 10 years, the value of extraordinary growth will increase to $43.15.
· Profitability of projects. The profitability of projects determines both the growth rate in the initial phase and the terminal value. As projects become more profitable, they increase both growth rates, and the resulting value from extraordinary growth will be greater.
· Riskiness of the firm/equity. The riskiness of a firm determines the discount rate at which cash flows in the initial phase are discounted. Since the discount rate increases as risk increases, the present value of the extraordinary growth will decrease.

H Model for valuing Growth
The H model is a two-stage model for growth, but unlike the classic two-stage model, the growth rate in the initial growth phase is not constant but declines linearly over time to reach the stable growth rate in the steady state. This model was presented in Fuller and Hsia (1984).
Model The model is based on the assumption that the earnings growth rate starts at a high initial rate (gS) and declines linearly over the extraordinary growth period (which is assumed to last 2H periods) to a stable growth rate (gn). It also assumes that the dividend payout and cost of equity are constant over time and are not affected by the shifting growth rates. The graphs below show the expected growth over time in the H model.





		gS					gn
		Extraordinary Growth Phase: 2H 	Infinite Growth Phase
		Years
												

The value of expected dividends in the H model can be written as follows:


Limitations: This model avoids the problems associated with the growth rate dropping precipitously from the high‑growth to the stable growth phase, but it does so at a cost. First, the decline in the growth rate is expected to follow the strict structure laid out in the model,‑which drops in linear increments each year based on the initial growth rate, the stable growth rate, and the length of the extraordinary growth period. While minor deviations from this assumption do not affect the value significantly, large deviations can cause problems. Second, the belief that the payout ratio is constant through both phases of growth exposes the analyst to an inconsistency, as growth rates decline, the payout ratio usually increases.

Firms Model Works Best FOR. 
The allowance for a gradual decrease in growth rates over time may make this a useful model for firms that are growing rapidly right now, but where the growth is expected to decline gradually over time as the firms get larger and the differential advantage they have over their competitors declines. The assumption that the payout ratio is constant, however, makes this an inappropriate model for any firm that currently has low or no dividends. Thus, the Model, by requiring a combination of high growth and high payout, may be pretty limited in its applicability.


Valuing with the H Model: Alcatel
Alcatel, a French telecommunication firm, paid dividends per share of 0.72 Ffr on earnings per share of 1.25 Ffr in 2000. The firm’s earnings per share had grown at 125 over the prior five years but the growth rate is expected to decline linearly over the next 10 years to 55, while the payout ratio remains unchanged. The beta for the stock is 0.80, the risk-free rate is 5.15, and the market risk premium is 4%.

Cost of equity = 5.15 +0.8 x 4% = 8.3%



The stock was trading at 33.40 Ffr in May 2001.


Valuation based on Three-Stage Dividend Growth Model

The three-stage combines the features of the two-stage and the H models.  



and 

 Where t = 1... TS	and j = 1... Td
The model assumes that the growth rate and cost of equity will linearly decline from their steady state rates, that is gS to gn and RS to Rn.

	High Stable
	Growth =gS 
					Declining
					Growth=gd


									Infinite stable 
									Growth=gn

												

ILLUSTRATION: Valuing with the Three-Stage DOM Model: Coca‑Cola
Coca‑Cola, the owner of the most valuable brand name in the world according to Interbrand (a consulting firm), was able to increase its market value tenfold in the 1980s and 1 990s. Growth has leveled off in the past few years, but the firm is still expanding into both other products and other markets.
Rational for using three-stage dividend growth model
· Why three‑stage? Coca‑Cola is still in high growth, but its size and dominant market share will cause growth to slide in the second phase of the high‑growth period. The high‑growth period is expected to last five years, and the transition period is expected to last an additional five years.
· Why dividends? The firm has had a track record of paying out large dividends to its Stockholders, and these dividends tend to mirror free cash flows to equity.
· The financial leverage is stable.
Background Information:
EPS in 2000= $1.56
DPS in 2000 =$0.69
DPR in 2000 = 44.23%
ROE = 23.37%

Cost of Equity: We will begin by estimating the cost of equity during the high‑growth phase, expected. We use a bottom‑up levered beta of 0.80 and a risk‑free rate of 5.4%. We use a risk premium of 5.6%, significantly higher than the mature market premium of 4% that we have used in the valuations so far, to reflect Coca‑Cola's exposure in Latin America, Eastern Europe, and Asia. The cost of equity can then be estimated for the high‑growth period.
R = 5.4% +0.8(5.6%) =9.88%
In stable growth, we assume that the beta will remain 0.80, but reduce the risk premium to 5% to reflect the expected maturing of many emerging markets.
R= 5.4% +0.8 (5%)=9.4%
During the transition period, the cost of equity will linearly decline from 9.88% in year 5 to 9.4% in year 10 as shown in Table below.
	Year
	Expected
	
	Payout
	DPS
	Cost of
	Present 

	High Growth
	Growth
	EPS
	Ratio
	 
	Equity
	Value

	1
	13.03%
	1.76
	44.23%
	$0.78
	9.88%
	$0.71

	2
	13.03%
	$1.99
	44.23%
	$0.88
	9.88%
	$0.73

	3
	13.03%
	$2.25
	44.23%
	$0.99
	9.88%
	$0.75

	4
	13.03%
	$2.54
	44.23%
	$1.12
	9.88%
	$0.77

	5
	13.03%
	$2.87
	44.23%
	$1.27
	9.88%
	$0.79

	Transition Stage
	
	
	
	
	
	

	6
	11.52%
	$3.20
	49.88%
	$1.60
	9.78%
	$0.91

	7
	10.02%
	$3.52
	55.54%
	$1.96
	9.69%
	$1.02

	8
	8.51%
	$3.82
	61.19%
	$2.34
	9.59%
	$1.12

	9
	7.01%
	$4.09
	66.85%
	$2.74
	9.50%
	$1.21

	10
	5.50%
	$4.32
	72.50%
	$3.13
	9.40%
	$1.27

	
	
	
	
	
	
	$9.30


The expected growth rate during the high growth phase is estimated using the current return on equity 23.37% and dividend payout ratio of 44.23%
That is:		g = (1-44.23%)(23.37%)= 13.03%
During the transition phase, the expected growth rate declines from 13.03% to a stable growth rate of 5.5%.
To estimate the dividend payout ratio in stable growth period, we assume a return on equity of 20% for the firm:
Stable period payout ratio= 1- (g/ROE) = 1- (5.5%/20%) = 72.5%
As a result, the payout ratio also adjusts upward from 44.23% to 72.5% in linear increments.
The terminal price at the end of year 10 is equal to:


The value of Coca-Cola is equal to the present value of terminal price (P10) plus present value of dividends ($9.3)
Value of Coca-Cola = $84.83(1/1.9.4%)10 +$9.3 =$ 48.80
Coca-Cola traded at $46.30 on May 21, 2001.


	Valuation of RJR Nabisco: The Application of Adjusted Present Value (APV) and WACC

	In the Summer of 1988, the price of RJR stock was hovering around $55 a share. The firm had $5 billion

	in debt. The firm's CEO (Ross Johnson) acting in concert with some other senior management of the

	firm, announced a bid of $75 per share to take the firm private in a management buyout.

	Within days of management's offer Kohlberg, Kravis and Roberts (KKR) entered the fray with a $90

	bid of their own. By the end of November, KKR emerged from the ensuing bidding process with an

	offer of $109 a share, or $25 billion total.
The APV method is based on the maximum value of a company as a levered firm (V) which is the sum of its value as all-equity entity (V) plus the discounted value of the interest tax shields from the debt its assets will support. 
APV = Present value of all- 		+ 	Present value of the side effects
 	Equity Finance Investment 		associated with the debt financing.


The cost of all equity financed company


Rd = Cost of Debt
It-1 represents the interest payment at the end of year (t-1). Because interest paid in a given year is based on the debt balance remaining at the end of the pervious year (Dt-1) .


	KKR Strategy:

	1. KKR planned to sell several of RJR's food divisions and operate the remaining parts of the firm more

	efficiently. 
Table 1 presents KKR's projected unlevered cash flows for RJR under buyout, adjusting for planned asset   

	sales and operational efficiency.

	2. KKR planned a significant increase in leverage with accompanying tax benefits. Specifically, KKR 

	issued $24 billion of new debt to complete the buyout, raising annual interest costs to more than $3 billion.

	Table 2 presents the projected interest expense and tax shields for the transaction.

	Table 3 shows the valuation of RJR.
Table 1 RJR Operating Cash Flows (in $ millions)

	
	
	
	
	1989
	1990
	1991
	1992
	1993

	Operating income
	
	
	$2,650
	$3,410
	$3,645
	$3,950
	$4,310

	Tax on Operating income
	
	-$891
	-$1,142
	-$1,222
	-$1,326
	-$1,448

	After-tax Operating income
	
	$1,759
	$2,268
	$2,423
	$2,624
	$2,862

	Addback depreciation
	
	$449
	$475
	$475
	$475
	$475

	less: change in NWC
	
	
	-$522
	-$512
	-$525
	-$538
	-$551

	Less:change in capital expenditures
	$203
	$275
	-$200
	-$225
	-$250

	Add proceeds from asset sales
	
	$3,545
	$1,805
	 
	 
	 

	Unlevered cash flows (UCF)
	 
	$5,434
	$4,311
	$2,173
	$2,336
	$2,536

	




	
	
	
	
	
	
	
	

	Table 2 Projected Interest Expenses and Tax Shields (in $millions)
	 
	 

	
	
	
	
	1989
	1990
	1991
	1992
	1993

	Interest expenses
	
	
	$3,384
	$3,004
	$3,111
	$3,294
	$3,483

	Interest Tax shields (TC = 34%)
	 
	$1,151
	$1,021
	$1,058
	$1,120
	$1,184

	
	
	
	
	
	
	
	
	

	Table 3 RJR LBO Valuation 
	 
	 
	 
	 
	 
	 

	
	
	
	
	1989
	1990
	1991
	1992
	1993

	Unlevered cash flow (UCF)
	
	$5,434
	$4,311
	$2,173
	$2,336
	$2,536

	TUCF (3% growth after 1993)
	
	
	
	
	
	

	Unlevered terminal value (UTV) =$2536(1+3%)/(14%-3%)=
	
	
	$23,746

	Terminal value at target debt =$2536(1+3%)/(12.8%-3%)=
	
	
	$26,654

	Tax shield in terminal value
	
	
	
	
	
	$2,908

	Interest tax shields
	
	
	$1,151
	$1,021
	$1,058
	$1,120
	$1,184

	
	
	
	
	
	
	
	
	

	PV of UCF 1989-93 at 14%
	
	$12,251
	
	
	
	

	PV of UTV at 14%
	
	
	$12,333
	
	
	
	

	Total unlevered value
	
	
	$24,584
	
	
	
	

	PV of tax shields 1989-1993 at 13.5%
	$3,839
	
	
	
	

	PV of tax shields in TV at 13.5%
	$1,510
	
	
	
	

	Total value
	
	
	$29,933
	
	
	
	

	Less: Value of assumed debt
	
	$5,000
	
	
	
	

	Value of equity
	
	
	$24,933
	
	
	
	

	Number of shares (in millions)
	
	229
	
	
	
	

	Price per share
	
	
	$109
	
	
	
	



Steps for calculating the values:
Step 1: Calculation of the present value of unlevered cash flows for 1989-93:
The unlereved cash flows for 1989-93 are shown in the last line of Table 1 and are discounted by the required return, RUS, which at the time of the buyout was approximately 14%. The total value in Table 3 is $12,251.


Step 2: Calculating the present value of the unlevered cash flows beyond 1993 (unlevered terminal value). 
It is assumed that the annual growth rate is 3% after 1993. So the value is based on discounted value of a growing perpetuity:


The present value of this cash flow in 1989 is:


Step 3:	Calculating the present value of interest tax shields for 1989-93.
Using the interest tax shields from Table 2 and the cost of debt of 13.5% the present value of the tax shields is equal to$3,839.
Step 4: Calculating the present value of interest tax shields beyond 1993:
It is assumed that the debt will be reduced and maintained at 25% of the value of the firm from the date forward. The 25% assumption is consistent with the debt utilization in industries in which RJR Nabisco was involved. In fact, that was the debt-to total market value ratio for RJR immediately before management’s initial buyout proposal. Under this assumption it is appropriate to use the WACC method to calculate the terminal value for the firm at the target capital structure. This in turn can be decomposed into an all-equity value and value from tax shields.
If, after 1993, RJR uses 25 percent debt in its capital structure, its WACC at this target capital structure would be 12.8%.








The levered terminal cash flow is then equal to:


The value of tax shields at the end of 1993 is equal to:
Value of Tax Shields (end 1993) = LTFCF (1993) – UTFCF (1993)
= $26,654 - $23,746= $2,908


The second method: WACC
	Period
	1988
	1989
	1990
	1991
	1992
	1993

	FCFFIRM
	
	$5,434
	$4,311
	$2,173
	$2,336
	$2,536

	PV (FCFFIRM)
	$12,549

	TFCFFirm
	$14,574

	VFirm
	$27,123

	Debt
	$5,000

	VEquity
	$22,123 

	Shares
	229

	Price per share
	$97 
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