Valuing Businesses:  A Teaching Note

I. Introduction


Organizations and individuals spend enormous amounts of time and energy valuing businesses.  Investors create independent estimates of a company’s worth then compare their valuation with the market price; if the market price is below the estimated value they buy, believing that the business is undervalued.  Underwriters, or those assisting with the underwriting process, seek to offer securities at a fair price.  Investment bankers advise clients on acquisitions, mergers, or divestitures based on their calculations of fair value as compared with the proposed price.  Bankers assess a business’ expected future cash flows and potential collateral value in setting the terms of a loan.  Financial advisors offer fair-value opinions for employee stock ownership plans and for both tax and private estate-planning purposes.


This teaching note outlines three fundamental approaches to valuing a business: the Cost Method, Discounted Cash Flow (DCF), and Price/Characteristic Ratios.  Appraisers sometimes refer to these as the Cost, Income, and Market Comparison methods, respectively.  Emphasis is given to discounted cash flow and ratio valuation approaches. 

II. Cost Method

The cost method to valuation requires two steps.  In the first step, the appraiser estimates the cost to replicate or reproduce the assets of a company.  In the second step, the appraiser adjusts for intangibles.  The cost approach is typically applied to the total assets of the firm and thus produces a valuation number for the combined debt and equity holders.  The valuation of the firm’s equity can then be estimated by subtracting the market value of the debt.   Depending on the nature of the assets and the purpose for the valuation, the following four common variations of the cost method can be used in step one: Book, Adjusted Asset, Liquidation, and Replacement.  The first step in valuation for these four cost approaches are summarized in Table 1:
	Table 1
	Cost Approaches

	
	Book
	Adjusted

Asset
	Liquidation
	Replacement

	Step 1

Company

value equals…
	the “book” value of assets on the balance sheet (historical cost less depreciation)
	The estimated market value of the assets on the balance sheet
	the value of the assets if bankruptcy were to occur (bankruptcy causes asset market value decreases)
	the cost of building another company with the same productive capacity using newer technology

	Approach

should be used

if…
	book values are close to market values (i.e., recently purchased or formed company)
	book values are significantly different than market values and market values are ascertainable
	the purpose is to assess collateral value given that the value of the assets could be affected by bankruptcy
	newer technology or processes make the older prices non-applicable for the current industry



The Book approach is simple and easy to use.  What is the company worth?  Just ask the accountants.  However, since balance sheets represent historical values, book values may be irrelevant unless the company is relatively new or recently purchased.
The Adjusted Asset approach has clear advantages over the Book approach if asset prices have changed over time.  On one hand, asset prices could have increased significantly.  For example, if the company owns 50 acres of land in Silicon Valley purchased 30 years ago for $1,500 per acre, the appraiser might write those assets up to over a million dollars per acre to reflect current values.  On the other hand, if the books reflect obsolete 8-inch silicon wafer fabrication equipment, the appraiser might write the value of those assets to zero.  The Adjusted Asset approach can be time consuming and estimating the current market prices of some assets is difficult due to a lack of a liquid market for used assets.  However, the time may be well spent as this approach gives the appraiser a thorough understanding of the individual assets, manufacturing technology employed, and other information which may be used to structure asset-backed loans or leases and/or determine tax consequences of a transaction.


The Liquidation approach is similar to the Adjusted Asset approach except that its purpose is to estimate “contingent” value rather than market value.  For example, bankers expect to be repaid from the ongoing operations of the borrower and only care about collateral in the event of bankruptcy or inability to meet loan covenants.  If the company is bankrupt, the industry is probably not doing well and the value of the assets may be much lower than it would be under normal circumstances.  Consequently, in the Liquidation approach, the appraiser asks, “What is the value of this asset if (contingent on) the company is bankrupt?”  As a result, the Liquidation approach values may be well below most Adjusted Asset values.


In the Replacement approach, the appraiser estimates the cost to build the productive capacity of the assets using current technology.  For example, a semiconductor plant may have a book value of $1.5 billion, but, due to technological advancement, the same capacity could be built today for newer, more advanced chips with the same capability for $0.7 billion.  The reproduction cost of $0.7 billion would be used to estimate the value of the old plant even though the original cost to build the old plant was higher.


The four cost method approaches to valuation outlined above do not include the value of a company’s intangible assets.  Consequently, Step 2 is to add or subtract the value of the intangibles.  Most companies have some intangible value that stems from brand-name recognition, relationships with clients and customers, reputation, experience and knowledge, along with a variety of other values that are not captured in accounting numbers.  For example, the value of Coke Cola Co. has little to do with its land, buildings, and equipment; rather, value is derived from its world-wide brand recognition.  Some companies with pending legal problems or unfavorable long-term contracts could have negative intangibles.  Although a complete review of the valuation of intangibles is outside the scope of this teaching note, one example is instructive.  An appraiser could estimate the value of a company’s brand identity by estimating the cost of advertising required to build similar brand identity.  Also, if the company was recently sold, the accounting or book value may include intangibles in a goodwill account.  Although the valuation of intangibles is subjective at best, it is a necessary part of all cost valuation approaches. 

Given the difficulties and subjectivity in valuing numerous tangible and intangible assets, financial professionals and investors should be reluctant to rely solely on the cost method for valuation.

III. Discounted Cash Flow Approach


Warren Buffet, the famous multibillionaire investor, described the discounted cash flow process succinctly when he articulated his investment strategy, “You just want to estimate a company’s cash flows over time, discount them back and buy for less than that.”  In the Discounted Cash Flow (DCF) approach, the appraiser estimates the cash flows after all operating expenses, taxes, and necessary investments in working capital and property, plant and equipment.  What is left is often call the free cash flow meaning the cash available to secure financing from banks, bondholders, equity investors, or others.  The word “free” indicates cash flows after needed investments to maintain future cash flows and is sometimes dropped.  The forecasted cash flows are discounted at the cost of capital, which reflects the investors’ required rate of return based on the riskiness of the particular business.


The DCF approach not only facilitates in-depth understanding about the company and industry, but also provides critical information for decision makers about the likely return on investment.  Specifically, the price is compared with the present value of future cash inflows to decide if an investment adds value to a company by meeting some minimum required rate of return.  If the investment does not provide the required rate of return, then the suppliers of financing are better off allocating the funds to other investments. Thus, the DCF approach estimates value as the highest price a willing buyer could pay and still be able to compensate the investors for their required return on capital.
Mathematically, the DCF value is:
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where V0 is the value today (time 0), E0 denotes expectations at time 0, FCFt is the free cash flow at time t, and r1, r2, … are the discount rates of the first, second, and so on to all future periods.
  Often analysts assume that the discount rate does not change over time so that r1 = r2 = r3 …  Under this simplifying assumption, the DCF value is
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where the expectations operator has been dropped to avoid notational clutter.  Although this notational simplification is used in the remainder of the teaching note, remember that the FCFs are nonetheless only uncertain estimates and therefore risky.

The DCF approach can be used to value the total company (debt and equity) or to value just the equity.  This teaching note illustrates both valuation perspectives.  However, an appraiser must be careful to maintain consistency between the cash flows (numerator) and discount rate (denominator).  That is, free cash flows available to pay off all contributors of capital should be discounted at a rate that reflects the average required rate of return of those contributors (i.e., a Weighted Average Cost of Capital, WACC, rate).  Alternatively, free cash flows after interest and net borrowing available to equity investors (FCFe) should be discounted at the rate required by stock holders.  Similarly, consistency must be maintained from a tax and an inflation perspective.  For example, after-tax cash flows should be discounted at the after-tax discount rate and nominal cash flows should be discounted at nominal discount rates.

III. A. Total Firm (Equity and Debt) Valuation

The following box provides five generalized steps for estimating free cash flow for combined equity and debt investors.
	Steps for finding FCF to Value Total Assets

	
	-
	Revenues
(1)
Costs
	
	Step 1: Estimate future revenues and operating expenses (including depreciation) to find Earnings Before Interest and Taxes (EBIT) for each year.

	
	=

-
	EBIT

Taxes
(2)
	
	Step 2: Less taxes (calculated as a percent of EBIT) to find Net Operating Profit After Tax (NOPAT) for each year.

	
	=

+

-
-
+
	NOPAT

Non-cash costs
(3)
Capital expenditures

Increase in NWC

Terminal value
	
	Step 3: Add back non-cash costs (e.g. depreciation) subtracted in step 1.  Then subtract capital expenditures and increases in net working capital (NWC) needed to attain revenue growth forecasts.  For the last year, add the terminal value to the operating cash flow.

	
	=
	FCF
	
	Step 4: Discount the FCF for each year at the after-tax cost of capital.

	
	
	
	
	Step 5: Use the firm’s capital structure to calculate the portion of the value that pertains to debt and equity investors.


Although in practice several alternative ways to calculate the free cash flow numbers, they tend to end up with the same result.  For example, instead of adding depreciation and then subtracting gross capital expenditures, one can combine both items and subtract net capital expenditures (e.g., subtract the increase in net property plant and equipment on a balance sheet).  Other appraisers prefer to start with EBITDA instead of EBIT.  EBITDA is Earnings Before Interest, Taxes, and Depreciation and Amortization.  In this mathematically equivalent approach, the non-cash costs are never subtracted from revenues so they do not have to be added back in.  However, in this variation on free cash flow calculation, one does have to add in the tax shield from depreciation, calculated as the depreciation costs times the marginal tax rate.


The estimated taxes in the total firm value approach are more than the actual taxes that will be paid since interest payments are not subtracted before calculating taxes, i.e., the total firm approach values the assets and ignores financing in terms of calculating the cash flows. The tax benefit of tax-deductible interest payments is accounted for in the calculation of the weighted average cost of capital (WACC):
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where kd is the required rate of return for lenders (i.e., YTM on similar long term bonds), ke is the required rate of return of stock holders (i.e., output from the Capital Asset Pricing Model), tx is the marginal tax rate, and D/A and E/A represent the firm’s target proportion of Debt and Equity in the firm’s capital structure.  Remember that D/A and E/A are the “weights” in the weighted average cost of capital calculation and must sum to one.

A sample WACC calculation could be as follows: a client contacts financing sources about acquiring a business.  These sources indicate that because the client company has a capital structure of 40% debt (D/A = 0.4), and is in a fairly safe business, they are willing to accept kd = 8% interest on long term loans.  Private equity investors require ke = 16% return to attract them into the venture.  The company is in the tx = 40% tax bracket.  Given this information, the average cost of funds for this business is 8% x (1 - 40%) x 40% + 16% x 60% = 11.52%.  A WACC of 11.52% is used for the next example.

Example 1: Limited-Life Firm Valuation

Assume an analyst is valuing a business with one asset, an older oil well.  Revenues starting at $22 million are expected to decline as the resources are depleted.  Suppose that the oil reserves are sufficient to last five full years.  As indicated above, the company is financed with 40% debt costing 8% per year and 60% equity on which investors demand a 16% return (11.52% cost of capital).  After five years, the oil well equipment will be sold.  A reasonable estimate for the salvage value in five years, based on prices in the used equipment market, is $9 million.

Table 2 shows the expected free cash flows available to both debt and equity holders for a five-year horizon (all numbers in thousands of dollars) under some additional assumptions about expenses and depreciation.
	Steps
	Table 2
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	(1)
	Revenues
	22,000
	20,680
	19,439
	18,237
	17,176

	
	  - Operating Exp
	13,342
	12,598
	11,933
	11,307
	10,822

	
	  - Depreciation
	4,050
	4,050
	4,050
	4,050
	4,050

	
	EBIT
	4,608
	4,032
	3,456
	2,880
	2,304

	(2)
	  - Taxes @ 40%
	1,843
	1,613
	1,382
	1,152
	922

	
	NOPAT
	2,765
	2,419
	2,074
	1,728
	1,382

	(3)
	  + Depreciation
	4,050
	4,050
	4,050
	4,050
	4,050

	
	  - Cap Exp
	1,300
	1,300
	1,300
	1,300
	1,300

	
	  - Δ NWC
	(250)
	(250)
	(250)
	(250)
	(250)

	
	Operating Cash Flow
	5,765
	5,419
	5,074
	4,728
	4,382

	
	Terminal Value
	
	
	
	
	9,000

	
	Free Cash Flow
	5,765
	5,419
	5,074
	4,728
	13,382


Since revenues are declining, the net working capital (i.e., accounts receivable and inventory less accounts payable) needs are also declining causing negative change in NWC numbers and consequently cash inflows (i.e., subtracting a negative number).  Inflows from net working capital are unusual since most business grow over time and growing businesses typically need to add to inventories and accounts receivable.

In step 4, the free cash flows are discounted and summed to find asset value as follows:
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 = $24,000.
Step 5 involves subtracting the $9,600 value of the debt (40% debt financing) from the total firm value of $24,000 for an equity value of $14,400.
III. B. Equity (Only) Valuation

Often the value of the stock or equity position in a company is desired rather than the entire firm.  Valuing equity using the free cash flow to stockholders is very similar to using the total asset valuation discussed above.  However, there is one critical difference; whereas the prior valuation required estimating the cash flow available to both debt and equity holders, equity valuation requires estimating only free cash flow to equity holders, after debt holders have been paid off.  The following box provides generalized steps for using discounted cash flows to estimate the value of the equity position of a company.  Step 1 is the same as before but the other steps for equity valuation differ from the total asset valuation; specifically, interest and principle payments are deducted.  An example is provided following the generalized steps.
	Steps for Finding FCF to Value Equity

	
	=

-
	EBIT                     (1)
Interest
(2)
	
	Step 1:  Estimate EBIT

Step 2: Less interest payments (calculated as a percent of long term debt).

	
	=

-
	Profit before tax

Taxes
(3)
	
	Step 3: Less tax.

	
	=

+

-
-
+
±
	Profit after tax

Non-cash costs
(4)

Capital expenditures

Increase in NWC

Terminal Value

Loan payments
(5)
	
	Step 4: Add back non-cash costs subtracted in step 1.  Subtract capital expenditures and increases in net working capital.  Add the terminal value accruing to equity holders in the final year.

Step 5: Add changes to loan principal (payments are negative and new loans are positive).

	
	=
	Free Cash Flowe
	
	

	
	
	
	
	Step 6: Discount the FCFe for each year at the after-tax cost of equity.  


Alternative approaches to valuing equity exist in practice and these alternatives produce equivalent results.  An obvious alternative is to discount dividends since FCF to equity holders is very similar to dividends paid.  In fact, given that interest is subtracted and adjustments are made for changes in debt as well as changes in various asset accounts, a quicker way to get the free cash flow to equity numbers may be to simply use forecasted dividends as shown later.
Example 2: Limited-Life Equity Valuation


Remember that the company has $9,600 of debt at 8% which will be assumed by the new buyer.  Suppose that the debt is scheduled to be paid off over 8 years at a rate of $1,200 of principle at the end of each year.  Table 3 illustrates how to find FCFe.

	Steps
	Table 3
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	
	EBIT
	4,608
	4,032
	3,456
	2,880
	2,304

	(2)
	Interest
	768
	672
	576
	480
	384

	
	Profit before tax
	3,840
	3,360
	2,880
	2,400
	1,920

	(3)
	Taxes
	1,536
	1,344
	1,152
	960
	768

	
	Net Income
	2,304
	2,016
	1,728
	1,440
	1,152

	(4)
	  + Depreciation
	4,050
	4,050
	4,050
	4,050
	4,050

	
	  - Cap Exp
	1,300
	1,300
	1,300
	1,300
	1,300

	
	  - Δ NWC
	(250)
	(250)
	(250)
	(250)
	(250)

	(5)
	  - Debt Repayment
	1,200
	1,200
	1,200
	1,200
	1,200

	
	Cash Flow
	4,104
	3,816
	3,528
	3,240
	2,952

	
	Terminal Value
	
	
	
	
	5,400

	
	FCFe
	4,104
	3,816
	3,528
	3,240
	8,352



In Table 3, taxes are calculated after interest then subtracted to find Net Income rather than NOPAT.  Also note that the interest decreases as debt is paid down.  Again, a terminal value is added to the operating cash flow to get FCFe.  The assets will be salvaged for $9,000 but, after paying the $3,600 still owed to creditors, $5,400 is left for equity holders.  In step 6, the free cash flows are discounted at the cost of equity to find the value of equity, V0e, as follows:
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The equity valuation, Example 2, produced the same value of $14,400 as the total firm valuation, Example 1.  This equality is expected since both versions the DCF approach made the same assumptions.  In practice, keeping assumptions exact across the two free cash flow versions is difficult.  In Example 2, for simplicity, the exact mix of 60/40 equity and debt was maintained each year.  Such simplicity is rare in real valuations, and an appraiser must account for varying levels of debt.

Example 3: Growing Company Equity Valuation


Instead of a depleting oil well, consider a retailing company where revenues are expected to grow.   In Example 3, shown in Table 4, the company’s sales again start at $22,000 but are forecast to grow at 9% for five years and then grow at 6% forever.  As before, the company has a capital structure of 40% debt and 60% equity, the cost of debt is 8%, and the cost of equity is 16%.  Given the company’s continuing growth and the unlimited life of corporations, Equation (1) obligates an analyst to calculate an infinite number of FCFes.  In practice, analysts choose a finite horizon, five years in Example 3, and use a terminal value to account for the remaining cash flows.  In theory, year-by-year forecasting should be done at least through any unusual (i.e., growth, merger, etc.) periods.
	Steps
	Table 4
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	(1)
	Revenues
	22,000
	23,980
	26,138
	28,491
	31,055

	
	  - Operating Exp
	15,472
	16,864
	18,382
	20,037
	21,840

	
	  - Depreciation
	1,920
	2,093
	2,281
	2,486
	2,710

	
	EBIT
	4,608
	5,023
	5,475
	5,968
	6,505

	(2)
	  - Interest
	768
	837
	912
	995
	1,084

	
	Pretax Profit
	3,840
	4,186
	4,563
	4,973
	5,421

	(3)
	  - Taxes @ 40%
	1,536
	1,674
	1,825
	1,989
	2,168

	
	Profit after tax
	2,304
	2,512
	2,738
	2,984
	3,253

	(4)
	  + Depreciation
	1,920
	2,093
	2,281
	2,486
	2,710

	
	  - Cap Exp
	3,864
	4,212
	4,591
	5,004
	4,540

	
	  - Δ NWC
	216
	235
	257
	280
	203

	(5)
	  + New Debt (needed to maintain debt/equity ratio)
	864
	942
	1,027
	1,119
	813

	
	Cash Flow
	1,008
	1,100
	1,198
	1,305
	2,033

	
	Terminal Value
	
	
	
	
	21,550

	
	Free Cash Flowe
	1,008
	1,100
	1,198
	1,305
	23,583


Note that depreciation and capital expenditures are growing since additional assets must be purchased each year to support the higher sales.  The fifth increase in capital expenditures drops to $4,540 since fewer year-end additions are needed when sales growth drops from 9% down to 6%.


The terminal value of the equity needs to be estimated but is often a hard number to pin down.  Unlike the limited-life example, the business is growing and the assets will not be sold off.  Consequently, the terminal value must be estimated using a growing perpetuity formula (sometimes referred to as the Gordon Growth formula).  The following estimate of terminal value implicitly assumes that the fifth year FCFe will grow at 6% forever.
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Step 6 requires that the appraiser discount the cash flows at ke: 
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Examples 2 and 3 were designed to illustrate a key concept of valuation.  Both Example 2 (depleting oil well) and Example 3 (growing retailer), the equity of the company is valued at $14,400.  Shouldn’t the equity of a growing company with the same capital structure be worth more than the equity of the declining company?  The answer to this question stems from the fundamental notion of creating shareholder value: value is only created if the company can earn more than its cost of capital.  Both companies only earned their cost of capital in the future, so the growth of the second company added no incremental value. That is, the incremental profits in later years just compensated investors for the incremental capital expenditures.  A company may grow rapidly, but if it does not earn more than its cost of capital, today’s share price should remain unaffected.  To create value for equity investors, a firm has to have a return on its projects that exceeds the required returns of its investors; that is exceeds the cost of capital.  This motivates a comparison of the firm’s accounting return on equity (ROE) and cost of equity capital (ke) although the standard caveats on accounting numbers apply.  The phrase “economic value added” or EVA, used by some consulting firms and appraisers, refers to the fundamental idea that ROE must be greater than ke to increase shareholder value.  Appendix B discusses EVA and the Residual Income approach to valuation that is based on the principles of EVA. 
III. C. Valuation of Equity: Discounted Dividends


An alternative way to value the equity of a company is to discount the forecasted dividends.  This approach is similar to discounting free cash flow to equity holders and is more commonly used for stable publicly traded companies that pay large dividends.   Using the after-tax profits from Example 3 with an estimated payout ratio (based on historical precedent, company policy, and forecasted growth), the future cash flows to equity holders (dividends) can be forecasted.

Example 4: Discounted Dividend Equity Valuation


In Example 4, the 9% and the 6% sales growth assumptions are maintained.  During years of faster growth, more money is needed for capital expenditures; alternatively higher payout ratios are expected during years of slower growth.  Table 5 shows the company’s forecasts with a 40% payout ratio during the first four years and a 64% payout ratio in the fifth year as capital expenditures decrease in line with slower growth.

	Table 5
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Profit after Tax
	2,304
	2,512
	2,738
	2,984
	3,253

	Payout Ratio
	0.4
	0.4
	0.4
	0.4
	0.64

	Dividend
	922
	1,005
	1,095
	1,194
	2,082

	Terminal Value
	
	
	
	
	22,068

	Total Cash Value
	922
	1,005
	1,095
	1,194
	24,150



The forecasted terminal value is the present value (in the fifth year) of the expected future dividends.  The terminal value can be thought of as a liquidating dividend or as the value (price) of the equity after five years.  The calculation of the terminal value, using the Gordon Growth model is as follows:
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where the sixth dividend is based on a 6% growth in Net Income and a 64% payout ratio.


To obtain the equity value today, one discounts the cash flows in Table 5 at the cost of equity:
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 = $14,400.
Again, since the same assumptions were used in the Dividend version, the calculation results in the same value as the Total Firm and Equity versions of the DCF approach.


The Discounted Dividend model can provide misleading information if certain assumptions are not met.  Specifically, if the free cash flows exceed the dividend and the value is simplistically determined by discounting the dividend without accounting for the extra cash, the equity will be undervalued. That is, if the excess free cash flows are invested in securities (short term, interest bearing instruments) the riskiness of the firm will decrease (since more of the assets are low risk securities) so the appraiser should discount the dividends at a lower rate to reflect the lower risk. The lower discount rate will result in a higher value than the unadjusted value.  Alternatively, if free cash flows are less than dividends, then this approach might result in an overvaluation error.  If dividends exceed free cash flow, then the appraiser must decide where the additional funds necessary to make the capital expenditures come from.  If the difference will be financed with debt, the cash flows to equity holders are more leveraged.  The increased leverage would likely justify a higher discount rate on the dividends.  The higher discount rate would then result in a lower value.


Both of these problems can be avoided if the appraiser ensures that the dividend payout rate exactly corresponds with the growth assumption.  A company which pays out most of its earnings in dividends cannot grow as rapidly as one that retains more of its earnings.  A company that is maintaining its debt/equity ratio and does not seek external equity financing can only grow at the sustainable growth rate which is equal to Return on Beginning Equity x (1 - Payout Ratio).
III. D. Special Considerations in Discounted Cash Flow


In a merger or acquisition situation, the appropriate value is determined by the way the acquirer will operate the business.  A common problem occurs when a privately held company is acquired and the expenses change dramatically.  For example, family owned businesses have a tax incentive to pay unusually large salaries rather than take cash out of the company in the form of dividends.  By paying large salaries and reporting small profits, the family only pays one layer of taxes rather than paying taxes at the business level and again when the dividends are reported as income.  To correctly value the business, the appraiser must reconstruct the forecasted financial statements to reflect the salaries that the market would generally pay managers rather than the above-market salaries paid to family.


Another valuation difference rising in a merger or acquisition stems from synergies.  The most frequently cited reason for mergers and acquisitions are synergies such as increased revenues through joint-product development and sales, reduced cost through economies of scale, increased growth through greater negotiating power with distribution channels, and a variety of other revenue-enhancing or cost-reducing opportunities.  To determine the maximum possible price that could be paid without harming the acquirer’s share price, sometimes referred to as the walkaway price, the increased cash flows associated with the synergies should be included in the forecast.

IV.  Price/Characteristic Ratio Method

The third commonly used valuation approach involves the use of ratios from comparable companies or “comps” with known stock prices.  For example, many investors use P/E ratios when valuing stocks.  Approaches to valuation based on comps are generically called the Price/Characteristic Ratio method.  Similar to the DCF approach, Price/Characteristic Ratios can be used to value either the entire firm (stock plus debt) or just the equity of the firm.
  The Price/Characteristic Ratio method, at first glance, appears to be straightforward since the appraiser does not need to make an explicit forecast of cash flows.  However, this method is fraught with hidden difficulties which can result in significant misestimates of value.   For these reasons, many appraisers will generally start with a DCF approach to valuation and then use a variety of ratios to check whether the DCF approach is producing valuations similar to other companies. 

The key to the Price/Characteristic Ratio method is to first find a set of companies, the comps, that are very similar or comparable to the business being valued, and have publicly traded stock prices.  The idea of comparability is discussed in more detail later.  In general, comparable companies should compete in similar markets, have similar capital structures, and have similar total market values. In the following example, an appraiser is trying to value privately held Company F and has identified five Companies A to E, that are both publicly traded and in the same industry as F.  The appraiser can compute a variety of price/characteristic ratios from the public companies and then apply that ratio to the private company to obtain a value.

IV. A. Comparing Price/Characteristic Ratios


Generically, some value related number is divided by some characteristic of the company to compute a price/characteristic ratio.  Normally the appraiser will choose a characteristic that provides information about the relative financial health of a company within its industry.  One example that relates to the value of the entire firm (not just the equity) uses “enterprise value” (i.e., the value of both the debt and equity) divided by Earnings Before Interest, Tax, Depreciation, and Amortization (EBITDA).  For example, suppose that the Company A had EBITDA of $88,710 and a market value of $550,000 (stock price times the number of shares outstanding, plus the market value of debt).  For simplicity, assume the firm has no debt so the enterprise value of the firm is the price of the equity.  Then Company A would have a Value/EBITDA, ratio of 6.2.    Suppose that the other firms in the industry had Value/EBITDA ratios as follows:

	Company
	Price/EBITDA

	A
	6.2

	B
	7.5

	C
	5.7

	D
	8.0

	E
	5.0



The appraiser would compare companies A through E to the subject company, F, and make adjustments for any differences using his/her own judgment.  Thus, choosing the correct value of a ratio is as much an art form as a science since an exact publicly-traded replica of the target company is never available.  The appraiser might say, for example, that even though Companies B and D are in the same industry, their earnings are expected to grow more rapidly than F because they are in faster growing regions of the country or have newer products.  The faster growth would raise the price of their shares compared to current earnings (since current earnings do not reflect the future potential) and thus raise the Value/EBITDA ratio compared to the subject company.  The appraiser might decide that since company E is facing litigation, its stock price is low.  The subject company, F, which is not facing such litigation, would be expected to trade at a higher Value/EBITDA ratio.  After excluding firms B, D, and E, because they are not truly comparable, the average of the remaining two companies, A and C, is (6.2 + 5.7)/2 = 5.95.


After calculating this average, suppose the appraiser feels comfortable with a Value/EBITDA ratio of 6.0 for Company F.  Note that the value is not an exact average of A and C; rather the appraiser made yet another subjective adjustment.  For example, the appraiser may believe that F’s growth opportunities are closer to A’s than to C’s.  Knowing this, the appraiser could look at the subject company’s financial records to find its EBITDA.  For the sake of discussion, assume the EBITDA of the subject company, F, is $12 million.  The appraiser could then estimate F’s value as $12 million x 6 = $72 million.

IV. B. Ratio Valuation Considerations


A variety of ratios are commonly used in the Price/Characteristic Ratio method, each with a different set of considerations. A fundamental principle in valuation is that assets are worth the present value of their future benefits.  For investors, those benefits are usually cash flows and therefore an asset should sell for the present value of its future cash flows.  An appraiser thinking of using a price/characteristic ratio to value a business must answer the question:  Under what circumstances will the assets of the comparable and subject firms sell for the same multiple?  The answer comes from another fundamental valuation principle: two firms will sell for the same price to characteristic ratio if they have substantially similar cash flow patterns in all future periods relative to the characteristic.  Thus, even firms within the same industry can, do, and should sell for different multiples of reported earnings if they have different forecasted profitability.


The fact that in principle one must forecast all the future cash flows of the subject company as well as any comp to justify the use of ratio valuation introduces a great deal of subjectivity and judgment into the analysis.  Six important issues that must be addressed to determine comparability are discussed below.
First, using the ratio of a conglomerate to estimate the stock price of a less-diversified firm is dangerous.  Unless one can remove the earnings and values of the non-comparable businesses in the conglomerate, an appraiser cannot have much confidence in the usefulness of the conglomerate’s ratio as an estimate.  Often a conglomerate will have a new subsidiary that is expected to generate substantial cash flows in the future, but is currently showing small or even negative earnings.  A subsidiary which has value but has negative earnings (which will reduce the conglomerate’s reported earnings) can dramatically distort the ratio of the conglomerate compared to the operating subsidiary.


For example, suppose a company has a profitable operating division and a new division which is currently experiencing startup losses.  Also, suppose that the unobservable value of the operating division is $100 million.

	Unit
	Value
	Earnings
	P/E Ratio

	Operating Division
	$100 million
	$10 million
	10

	Start up Operations
	$20 million
	($2 million)
	n.a.

	Combined Operations
	$120 million
	$8 million
	15


Since divisions do not have separately traded stock prices, the only ratio that is observable for this company is the combined P/E ratio of 15.  If an appraiser were to use the observable P/E ratio to value the operating division, the value would be estimated as

P/E x Earnings = 15 x $10 million = $150 million.

This $150 million is a 50% overvaluation to the actual value of $100 million.  Appraisers must be careful to adjust for the distortions caused by other subsidiaries when computing the ratios of the comparables.  Often these conditions will affect all of the comparable companies in exactly the same direction since the comparable companies may have similar subsidiaries.  For example, consider the regional telephone companies; all have residential phone service divisions and cellular telephone operations.  Since the cellular operations have much greater growth potential, they will raise the observed P/Es of all of the regional telephone companies.  To use the observed P/Es to value the residential phone service divisions would result in significant overvaluations.


Second, since the characteristic used for valuation comes from the accounting system of the subject and comparable companies, the accounting systems employed need to be similar.  For example, suppose the following two businesses had exactly the same operations; however, Company Aggressive had a different approach to accounting than Company Passive.

	
	Aggressive
	Passive

	Sales
	$1,000
	$900

	Cost of goods sold
	500
	600

	Selling and admin. expenses
	100
	100

	Operating profit
	400
	200

	Extraordinary gain
	100
	—

	Profit before tax
	500
	200

	Taxes (40%)
	200
	80

	Net income
	300
	120

	Extraordinary gain
	—
	60

	Net income after extraordinary
	$300
	$180



The aggressive company recognizes revenue from installment sales immediately (gain on sale accounting).  For example, in the 1990s Xerox intentionally attributed most of the price of a joint sale of copiers with service contracts to the copier since recognition of revenue from the service contract would be delayed.  The aggressive company capitalized, rather than expensed, money spent refurbishing, upgrading, and refitting equipment, delaying their recognition.  For example, in the late 1990s, Worldcom capitalized money spent on communication hardware upgrades so that the expense would not show up on the current year’s income statement, but rather be spread out as depreciation over future years. The aggressive company included the nonrecurring gain from selling a used warehouse.  The point is, although both companies experienced the same things, the aggressive company reports Net Income of $300 and the passive only recognizes $120.  When it comes to net income, “some dollars are more equal than others.”  Analysts sometimes use the phrase “earnings quality” to indicate how aggressive the accounting was (questionable practices lead to low quality earnings).

Third, comparability in size, management philosophy, competitive position, geographical location, regulators (if any), industry environment, customer base, age of assets, marketing and operational strategies, and a host of other variables may also be necessary.  For example, two steel manufactures with exactly the same EBITDA may have very different values.  One in Ohio could have a strong union, declining sales, pending EPA litigation, and old equipment.  The other could be a newly built plant on the coast of Brazil with increasing sales.


Fourth, the financial structure of the firms should also be highly comparable as measured by a variety of financial ratios such as debt/equity, current, quick, inventory turns, sales/assets, payout, return on sales, return on equity, return on assets, as well as working capital ratios (e.g. working capital/assets, days in receivables, payables period, etc.).  For example, a company with identical assets but a different debt level than the subject firm should receive a different P/E multiple.  The levered firm will have higher interest, less total net income but fewer shares and higher EPS.  However, the levered firm will also have more volatile earnings (higher risk) and consequently may receive a lower multiple than the comparable firm with similar assets.


Fifth, consideration should be given to the expected growth and risk associated with the comparable firms.  Firms with different levels of growth or risk will have different price/characteristic ratios.  For example, Target, Costco, Family Dollar, and Wal-mart stores are all retail stores and competitors.  The two graphs below plot the firms’ forward P/E ratios against forecasted sales growth and historical beta (risk) estimations as of August 2003.
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Legend: A = Target
B = Costco
C = Family Dollar Stores
D = Wal-mart


Notice that higher levels of growth correspond with higher P/E ratios, whereas higher levels of risk (Beta) correspond with lower P/E ratios.  The dependency on growth and risk makes sense.  Regarding growth, the value of one dollar of Wal-mart’s 2004 earnings should be more than the value of one dollar of Target’s 2004 earnings since the stockholder has a claim on all future earnings, not just the next year’s.  Regarding risk, the value of one of Wal-mart’s future earnings should be worth more than one of Target’s earnings because Target’s earnings are discounted more due to the higher risk.  The point is, when valuing a retail outlet, the appraiser should ask, “is the subject’s growth and risk more like Wal-mart or Target?,” then assign the P/E multiple accordingly.


Sixth, all price/characteristic ratios are based on a belief in efficient markets.  Implicitly, a ratio approach assumes that the publicly traded comparables are correctly priced.  Although, in general, assuming fair prices is reasonable; occasionally bubbles, fads, or “irrational exuberance” can distort prices.  Such distractions are more likely in markets with few analysts, a lack of firm transparency, or new and poorly understood technology.  For example, in the late 1990s many “dot com” companies went public with price/sales ratios over 100, even though the companies had never earned a profit and had business plans based on giving away valuable content for free.  The “explanation” for these high valuations was that 4 or 5 other publicly traded companies with similar technologies and business plans were also selling for 100 times sales.  Buyers of these stocks learned a belated but unmistakable lesson in the importance of the DCF method in 2000 when the dot com bubble burst.

IV. C. Specific Ratios


Having discussed in general terms how Price/Characteristic ratios work and the caveats associated with finding comparables, the following commonly used ratios are discussed: Price/Earnings, Price/Cash Flow, Market/Book, Price/Sales, and Price/Operating Characteristics.

Price/Earnings Ratios


The Price/Earnings Ratio is so common that the Wall Street Journal uses valuable space to list the P/E ratios of publicly traded stocks.  Three P/E ratios are frequently used: Trailing, Forward, and Straddle (alternative terminology is Lagged, Leading, and Mixed).  The trailing P/E is the most common and is the current stock price divided by the previous four quarters of earnings.  The forward P/E is current stock price divided by a forecast of the next four quarters earnings.  The forward P/E ratio is often used when past earnings are negative or are seriously distorted due to extraordinary losses or gains.  The Straddle P/E, which is used by Value Line and a number of other reporting services is current stock price divided by the sum of the past two quarters of earnings plus a forecast of the next two quarters.  Of course, the appraiser must compute the ratio the same way for all the comparable companies and multiply the corresponding earnings (past four quarters, forecasted four quarters, or straddle earnings) for the subject company.


In most cases where price/characteristic ratios are used, the appraiser is valuing only the equity of the company.  If one sees “P/E ratio” referred to in a newspaper, report, or magazine, it almost always means the stock price divided by the earnings per share of the company. Appraisers that are only valuing equity will use ratios computed using only stock price.  When an appraiser is trying to value the assets (fixed assets plus net working capital), rather than just equity, the “earnings” used in the denominator of the P/E multiple must reflect total earnings capacity.  Appraisers might use pre-tax operating earnings or EBITDA or some other measure of total earnings before interest in the denominators; the numerator in this case should be total market value of the firm (equity and debt securities), or a Enterprise Value to EBITDA ratio.

Some practitioners belittle the DCF approach and use the P/E approach because they complain that “the DCF makes all those assumptions about dividends and growth, plus requires one guess at a discount rate.”  Implicit in this criticism is the erroneous assumption that the P/E approach is void of such assumptions.   Actually, the P/E approach implicitly makes all of the same assumptions as the DCF approach, but it tries to lump them together and hide them in one number.  This self deception can be exposed using the DCF model of dividends assumed to grow at a constant rate, g.   In this model, today’s price, P0, is the sum of all future dividends, Dt,  discounted at rate ke to the present:
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After rewriting the next dividend as earnings, E1, times the payout ratio (PO = dividends divided by net income) and dividing through by earnings results in: 
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Thus, investors who deride the DCF model as containing “too many flakey assumptions” and use the forward P/E multiple (shown in left side of 4), instead, actually lump assumptions about payouts, discount rates, and growth rates all into one number (shown in the right side of equation 4) called the P/E.
Price/Cash Flow Ratio


Price/Cash Flow ratios have become very popular in recent years due to the focus on cash flow to value securities in the capital markets.  The renewed interest in cash flow may be a function of the apparently gross overvaluation of technology and communication stocks in the late 1990s that arose from revenue- and customer-based ratios.

One difficulty in the use of the Price/Cash Flow ratio is in the definition of ‘cash flow.’  The definition employed by Value Line, for example, is earnings plus non-cash charges.  Although this definition overstates cash flow that is available to shareholders (since some of this must be reinvested to maintain operations and is not available for distribution to shareholders) the Value Line definition is easy to compute.  Also note that investors frequently use total firm value to EBITDA or pretax operating earnings as the key ratio for valuation but sometimes refer to this ratio as Price/Cash Flow.


Most of the difficulties in finding comparable companies discussed above apply to the Price/Cash Flow ratio as well.  However, since much of the cash flow under this definition stems from non-cash charges, such as depreciation, comparability in asset mix and age and comparability in accounting systems becomes more critical.

Market/Book Ratios


When valuing equity, the Market/Book ratio is computed as the total value of the equity divided by net worth on the balance sheet.  Perhaps more than any of the other ratios, the Market/Book Ratio requires extreme comparability in the accounting systems of the subject and comparable companies.  The accounting number (book value) for this ratio comes from the balance sheet and not the income statement.  The balance sheet reflects not only the current accounting system, but also the aggregated history of accounting systems employed.  Any small difference on a year-by-year basis may be large when accumulated over several years.


In particular, comparability in the age of the assets is critical in the use of the Market/Book ratio since the use of accelerated depreciation can create major differences in book value between companies with differences in the historical pattern of purchasing assets.  Hence, a company that has new assets will have a dramatically different ratio than a company with older, depreciated assets.  In a buyout or acquisition, the assets are typically revalued and goodwill may be reflected on the balance sheet.  Consequently, the Market/Book ratio of a recently purchased company will be very different from a company that has not had a recent revaluation of assets.


A common misconception about Market/Book ratios is that if a company is just expected to earn its cost of capital on future reinvestment of earnings, then the market/book ratio should be 1.0.  If a company is expected to earn less than its cost of capital on future reinvestment, then the Market/Book ratio should be less than 1.0; if a company is expected to earn more than its cost of capital on future reinvestment, then its Market/Book ratio should be more than 1.0.


Although the Market/Book ratio should be 1.0 for a company having just purchased all its assets for fair market value, in general the notion that the fair Market/Book ratio should be one is false since the books reflect not only assets purchased this year but also the accumulated experience of the company.  For example, consider a company just starting out with $100 in assets and equity and which is just expected to earn its cost of capital, 10%, for a yearly return of $10 per year.  However, during the first period the assets become obsolete due to the introduction of a new technology.  Suppose the company’s obsolescence is reflected by higher variable costs than the new technology and so earnings are only expected to be $5 per year.  Because of the lower earnings, the assets are only worth $50 ($5/10%), even though the books still record them at $100.  If the company is expected to just earn its cost of capital on all future investments, the equity will only sell for $50 for a Market/Book ratio of 0.50.  That is, the books reflect a past mistake even though the company is not expected to repeat the mistake in the future.


A version of the Market/Book ratio used by academics is Tobin’s Q, named after Professor James Tobin.  Tobin’s Q is the ratio of market value to replacement cost.  Q has advantages over Market/Book in situations where the cost of replacing assets has been driven down (say by technological advances) or up (say by inflation).  Q’s obvious disadvantage is that estimates of replacement cost are not as easy to come by as measures of book value.

Price/Sales Ratios


The greatest errors in valuing equity often occur from the use of the Price/Sales Ratio to estimate value.  The comparability requirements for the use of the Price/Sales Ratio not only include all those discussed earlier, but also include similarity in expense ratios as well.  The huge errors that can result from the use of this ratio reflect the critical need for great comparability between companies before it can be used.  Perhaps one of the most significant reasons for the large errors stems from the assumption of comparability in capital structure.


To illustrate the importance of the comparable companies having similar capital structures, consider the following example.  Two companies have identical assets costing $100 and generate identical sales of $200.  The first company finances the assets with $100 in equity for a Price/Sales Ratio of $100/$200 or 0.5.  The second company finances the assets with $50 in debt and $50 in equity for a Price/Sales Ratio of $50/$200 or 0.25.  The companies are identical in all aspects except capital structure.  The Price/Sales Ratio is, and should be, dramatically different.  The use of the Price/Sales Ratio of either company to value the other company will result in dramatic biases.  The use of total market value of the company (total debt plus total equity) will eliminate much of this problem.

Price/Operating Characteristic Ratios


Sometimes little reliance can be placed on accounting numbers.  This is particularly true for closely held corporations or foreign companies which have not been constrained by generally accepted accounting principle (GAAP) reporting systems.  In these instances, the appraiser may use an operating characteristic rather than an accounting number to compute a valuation ratio.


Hotels will often sell on a price/room basis.  Conference hotels with swimming pools and exercise facilities may sell for $200,000 to $400,000 per room.  A Motel 6 in a small town may sell for $50,000 to $100,000 per room.  The industry keeps statistics on recent sales, transaction price, and operating statistics of the hotels sold to assist in these appraisals.


Oil exploration and production companies sell based on a price/barrel-of-oil-equivalent (BOE) ratio.  When oil is discovered, the total reserves are estimated.  Often when oil is found, natural gas is also found.  One barrel of oil is the energy equivalent of 6,000 to 7,000 cubic feet of natural gas depending on purity and other characteristics.  The natural gas reserves are converted to barrel of oil equivalents and then added to total reserves and the transaction price divided by this total.  Transactions have occurred between $10 and $30 per BOE in recent years depending on the market price of oil.


Breweries sell based on a price/barrel-of-brewing-capacity ratio.  Telephone companies sell for price/line-in-use.  Cellular phone companies sell for price/“POP,” which is the population in the license area; metropolitan areas with heavy traffic congestion will often sell for $200/POP, whereas rural areas may sell for only $50/POP.


Such price/operating characteristic ratios are particularly useful in cross border transactions in which there may be no comparables within the same country for comparison.  An appraiser can compute these ratios for companies throughout the world where prices are known and then adjust for local economic circumstances.

V. Conclusion


Valuing a company is one of the more difficult problems in finance.  Valuation requires not only a thorough understanding of economic and financial principles, but also a thorough understanding of the company, its accounting conventions, the industry, and the economic environment at the time of the appraisal.


Although the cost approach may provide a reasonable estimate for a company in a competitive environment under normal economic circumstances, the value of any company will depend on its future.  Forecasting the future is required by both the DCF and price/characteristic ratio approaches.  In the DCF approach, the appraiser must explicitly forecast the cash flows of the subject company.  In the price/characteristic ratio approach, the appraiser must adjust the observed ratios of comparable companies for differences in the future expected cash flows of the subject company and the companies chosen as comparables.

Appendix A:  Net Working Capital and Total Market Value of a Firm
Depending on the purpose of the valuation, an appraiser may be interested in the total market value of a firm (market value of debt plus the market value of equity).  Total market value refers to the value of the fixed assets plus net working capital.  Net working capital in this context does not refer to current assets less all current liabilities.  Rather in valuation net working capital refers to current assets less spontaneous financing and the current portion of long-term debt.  Spontaneous financing is composed of current liabilities that arise purely as part of the operations of the company.   These include accounts payable, wages payable, taxes payable, accruals, etc.  For example, suppose one of the comparable companies has the following balance sheet:

Balance Sheet of XYZ Company

	Assets:
	Liabilities and Equity:

	     Cash
	 $10,000
	       Accounts Payable
	 $90,000

	     Accounts Receivable
	 80,000
	       Wages Payable
	 15,000

	     Inventory
	95,000
	       Bank Loan
	240,000

	Total Current Assets
	$185,000
	Total Current Liabilities
	$345,000

	       Gross Fixed Assets
	$460,000
	        Long Term Debt
	 100,000

	       Acc. Depreciation
	 85,000
	        Common Stock
	45,000

	Net Fixed Assets
	$375,000
	        Retained Earnings
	 70,000

	Total Assets
	$560,000
	Total Liab. and Equity
	$560,000


Assuming that all of the cash is needed for ongoing operations (i.e., does not include extra cash or marketable securities), then the net working capital of this company (in thousands) is $185,000 - $90,000 - $15,000 = $80,000, not $185,000 - $345,000 = - $160,000.  The bank loan is considered part of the capital.
 
The market value of the debt would be the market value of the $240,000 face-value loan plus the market value of the long term debt with face value of $100,000.  Often, the debt is not traded and it is not possible to determine market value directly.  If the payment terms of the debt instruments are known, the appraiser will discount the cash flows of the loans at prevailing market rates (which depend upon the risk of the debt) to obtain the market value of the debt instruments.  Often, the terms of the debt are not known and appraisers will estimate the market value as book value.

For the XYZ Company, suppose that market interest rates have risen slightly since the issuance of the debt and that the debt is now selling at $330,000, a $10,000 discount from its book value of $340,000.  Also suppose that the XYZ Company has 10 thousand shares trading at $22 each.  As if often the case, the market equity value of the firm, $22 x 10 thousand shares = $220,000, is much greater worth than the book value (common stock plus retained earnings, or $115,000.)  Given both the debt and equity, the total market value of the company is $330,000 + $220,000 = $550,000.  So, if an appraiser was using the XYZ Company as a comp to find the total firm value (debt plus equity) of a privately held firm, the appraiser would use $550,000 in the numerator of any Price/ Characteristic Ratio.
Appendix B:  Residual Income Valuation Method

In his book, Quest for Value, Bennett Stewart popularized a performance evaluation tool he called Economic Value Added (EVA).  EVA measures whether a manager or project contributes (earnings) more than it consumes (cost of capital employed).  In terms of the whole firm, EVA for period t is:
EVAt = (ROAt – WACC) * At-1 ,
where ROAt is the Return on Assets (NI/A) in period t and At-1 are total Assets at the end of the prior period.  Rather than just rewarding profits (ROAt * At-1), EVA makes managers accountable for profits relative to the capital they use (WACCt * At-1).  Notice that managers can add value (holding the other two factors constant) by generating higher returns on assets, reducing the cost of capital, or reducing the amount of capital.

The equity version of EVA is:

EVAt = (ROEt – ke) * Et-1 ,

where ROEt is Return on Equity (NI/E) in period t and E t-1 is the book value of Owners’ Equity at the end of the prior period.  
Professors Edgar Edwards, Philip Bell, and James Ohlson are credited with using the principles behind EVA as a forward looking valuation model, not just a backward looking performance measurement tool.  Their valuation model is known as the EBO approach, after their last names, or the Residual Income approach.  One way to derive the Residual Income approach is to start with the Discounted Dividend model:
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where the expectations operator is not shown to reduce notational clutter.  Using a series of the “clean surplus” accounting relationships, Et = Et-1 + NIt - Dt, which states that Owners’ Equity grows through retained earnings, and other technical assumptions
, one can rewrite equation (B1) as:
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Equation (B2) points out that a firm’s value comes from both its existing invested capital plus the present value of all the expected added value (residual earnings).    Equation (B1) equates value to the distribution of wealth, whereas (B2) equates value to the creation of wealth, and reminds analysts that the source of stock price increases is not simply a larger dividend or a faster growing dividend; rather, price increases come about by investing in projects with positive net present values.

The Residual Income approach is not only related to the DCF approach, but also to the Price/Comparables approach as well.  For example, the following equation shows that the forward P/E ratio depends on a firm’s ability to add economic value in the future:
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(B3)

where P0 is the price of stock, Ve0, and T is the number of years that the firm is expected to add “economic value” by having ROE greater than ke.  Thus, a firm can receive a high Price/Characteristic ratio by first, investing in projects that return much more than their cost of capital, and second, earning the economic rents for a long time.
Although this teaching note focuses the three most popular valuation methods: Cost, Discounted Cash Flow, and Price/Comparables, the Residual Income can be considered a fourth method that, although relatively unknown, seems to be growing in popularity.  Furthermore, the Residual Income method is related to both the DCF method and the Price/Characteristics method and highlights the principle that value is created by investing in projects that contribute more than they consume.
 Appendix C:  Glossary
· Cost of Capital – The required rate of return to satisfy investors given the company’s level of risk.  If the company or project cannot earn the cost of capital then investor’s are better off investing money elsewhere with similar risk.

· Cost of Equity- Required return rates for equity holders.
· DCF – (Discounted Cash Flow model) Valuation model in which a company’s forecasted cash flows are discounted to the present and summed. 

· EBIT- (Earnings Before Interest and Taxes) Revenues – Expenses (not including taxes or interest).  

· EBITDA – (Earnings Before Interest, Taxes, Depreciation, and Amortization) Revenues – Expenses (excluding interest, taxes, depreciation, and amortization).
· FCF – (Free Cash Flow) Cash flow available to investors (stock and bond holders) after investments in working capital and fixed assets have been made.
· FCFe – (Free Cash Flow to equity investors) Cash flow available to stockholders after paying interest and principle and making investments in working capital and fixed assets.

· GAAP – Generally Accepted Accounting Principles.

· NOPAT – (Net Operating Profit After Tax) An estimate of the company’s earnings if it had no debt.
· NWC – (Net Working Capital) Current assets minus current liabilities.  For valuation purposes it is operating current assets minus spontaneous current liabilities.

· NYSE- New York Stock Exchange
· Present Value – The worth today of a specified future amount of cash given some required rate of return.
· Spontaneous Financing - Spontaneous financing refers to liabilities that arise purely as part of the operations of company.   These include accounts payable, wages payable, taxes payable, accruals, etc.  

· Terminal Value – The value of an investment or project at some terminal date.  For valuation purposes assume the project or investment ends and is sold or liquidated at that terminal date.

·   WACC (Weighted Average Cost of Capital) A weighted average of the required rates of return for both equity and debt holders.  












� By Professors Hal Heaton, Grant McQueen, and Steven Thorley from Brigham Young University’s Marriott School of Management.  The note is based on an earlier note of the same name by Hal Heaton.


�  Appendix C is a glossary of valuation terms. 


� Letting DEP represent all non-cash costs (i.e., depreciation and amortization), the equivalence proof is:


EBIT(1-tx) + DEP = (EBITDA – DEP) (1-tx) + DEP = EBITDA (1-tx) + tx DEP.


� In the example, the convenient and common simplifying assumption of annual cash flows is made.  Obviously, not all revenues are collected and expenses paid on December 31st of each year.  Rather, cash flows occur throughout the year.  The simplifying assumption of annual cash flows typically biases DCF values down because of the “over discounting.”  Switching to quarterly or monthly numbers would reduce the size of the bias.  Alternatively, some appraisers use the half-year convention and assume that all cash flows come in the middle of the year (i.e., discount the first cash flow 0.5 years, the second cash flow 1.5 years, etc.)





� Another way to view the similarity between the total firm and equity valuation methods is to notice that, ultimately, both methods account for the cost of debt.  In the total asset method, the cost of debt is included in the discount rate.  The WACC includes the 8% (less the tax deduction) debt holders expect on the 40% of the firm they financed.  The equity method accounts for the cost of debt in the cash flows by explicitly deducting interest (which lowers taxes) and the debt repayment in the cash flows.  Thus, the cost of debt is the same in both methods; the equity method accounts for dollar costs of debt in the numerator of Equation (1) and the total firm method accounts for the percentage cost of debt in the denominator of Equation (1).


� Appendix A discusses in more detail what is meant by valuing the “total firm.”


� The Market/Book ratio is often used for specific industries such as banks and retailers.  Banks with questionable or substantial nonperforming loans will sell for low Market/Book ratios.  Before the write-offs of LDC (less developed country) debt portfolios, many US banks sold for Market/Book ratios of 0.5 to 1.0.  Since, for retailing companies, a large portion of assets is current assets, retailers will often use the Market/Book ratio to measure the value of their locations and reputations.


� The Price/Sales Ratio is used for new businesses which may have start-up losses, negative book equity, and a variety of other distortions to accounting numbers but do have a history of demand for their product as reflected by sales.  The Price/Sales Ratio is also used in a number of specific industries, such as newspapers and radio and television stations.  For example, a consolidation of small to medium size newspapers took place recently.  Buyers purchased several newspapers in a close geographical area and installed a central printing facility which took advantage of economies of scale from new technology.  Since the historical cost structure and profits were irrelevant, the key benchmark for the purchase price was the Price/Sales ratio.  The revenues were critical since they reflected the ability of the newspaper to obtain advertising revenues.


� Feltham and Ohlson (“Valuation and Clean Surplus Accounting for Operating and Financial Activities, Contemporary Accounting Research, Spring, 1995) show the relationship between the EBO valuation model (B2) and the dividend model (B1).  Lee (“Measuring Wealth,” CA Magazine, 1996) shows the relationship between EBO and EVA.  The original work by Edwards and Bell can be found in “The Theory and Measurement of Business Income,” (University of California Press, Berkeley).   
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