This note addresses valuation by Comparables, NPV and APV 
 

1. Comparable
The use of comparables often provides a quick and easy way to obtain a "ballpark" valuation for a project or firm. When searching comparables, we seek other firms that display similar "value characteristics" to the company we are interested in. these value characteristics include risk, growth rate, capital structure and the size and timing of the cash flows. Often, these value characteristics are driven by other underlying attributes of the company which can be incorporated in a multiple. For example, the anticipated cash flows for a new Health Maintenance Organization (HMO) might be accurately predicted by the number of members it has enrolled (see the example in Appendix 1).

There are however, many potential problems with the use of comparables for private companies. First, it is often lat valuations have been assigned to other privately held firms. It may be impossible to compare our firm to the companies that are the most similar. Second, because accounting and other performance information on private firms are often unavailable, key ratios may not be calculable, or other important impacts on valuation may be missed. Finally, the valuations assigned to comparable firms may be misguided. Periodically, whole classes of firms have been valued at prices that seem unjustifiable on a cash flow basis. 

Sound judgment should consequently drive the use of comparables. One must search measures of value that can be sensibly applied from one company to the next. In common ratios are (i) the share price divided by the earnings per share (the P/E ratio) (ii) the value of the firm's equity divided by total revenue, and (iii) the market value of the firm’s equity divided by the shareholder's equity on the balance sheet (market-to-book). These ratios however, may be misleading. Consider the price-earnings ratio. The earnings (profit after taxes) reflects the capital structure of the company, since earnings are after interest expenses and taxes. Common sense would therefore tell us that when comparing two companies with similar characteristics except for substantially different capital structures, it would be more appropriate to use multiple based on EBIT. By using this latter comparable, we compensate for the differing capital structures of the two firms.(of course the use of EBIT ignores the interest tax shields associated with these capital structures, which we may wish to factor into the  into the comparisons.) 

Accounting-based comparables, such as those mentioned above are clearly less suitable in a private equity setting where companies are often unprofitable and experiencing rapid growth. One must therefore look for other sensible measures of value. For example, in an Internet business a good indicator of value may be the number of subscribers enrolled by a company. A valid proxy for the value of a biotechnology firm may be the number of patents awarded. In a gold exploration company, a typical measure of value is the number of ounces of gold indicated by initial drilling results. These are just a few examples of non-financial measures that can be used to estimate the value of a firm. 

Interestingly, a recent study suggests that industry specific multiples have strong explanatory power for the offering prices of IPOs. In contrast, accounting based multiples such as price to earnings ratio and the ratio of the market to book value of equity were found to have little predictive ability. The reason is that among young publically traded firms in the same industry, accounting based multiples vary substantially. 

Another issue related to the use of public market comparables to value private companies is the marketability of the equity. Because shares in private firms are typically less marketable than those of publicly traded firms, it may be appropriate to apply a discount for illiquidity. The size of the proper discount will depend on particular circumstances. Surveys suggest, however, that discounts for lack of marketability used in practice fall within a very narrow band, often between 25% and 30%. 

2. Net Present Value (NPV) 
The Net Present Value (NPV) method is one of the most common methods of cash flow valuation. This section briefly discusses the basics of the NPV method.

The NPV method incorporates the benefit of tax shields from tax-deductible interest in the discount rate i.e. WACC. To avoid double-counting of these tax shields, interest payments must not be deducted from cash flows. Equation (1) shows how to calculate cash flows:

CFt = EBITt (1 - T) + DEPRt - CAPEXt - ∆NWCt + othert


(1)

where:

CF 

= cash flow

EBIT 

= earnings before interest and tax

T

= corporate tax rate
DEPR

= depreciation

CAPEX
 
= capital expenditures
∆NWC 

= increase in net working capital

Other

= increases in taxes payable, wages payable etc.

Next, the terminal value should be calculated. This estimate is very important as the majority of the value of a company, especially one in an early-stage setting may be in the terminal value. A common method for estimating the terminal value of an enterprise is the perpetuity method. 

Equation (2) gives the formula for calculating terminal value (TV) at time T using the perpetuity method, assuming a growth rate in perpetuity of ‘g’ and a discount rate equal to ‘r’. The cash flows and discount rates used in the NPV method are typically nominal values i.e. they are not adjusted for inflation. If forecasts indicate that the cash flow will be constant in inflation-adjusted dollars, a terminal growth rate equal to the rate of inflation should be used:  

TVt = [CFt (1+g)]/ (r-g)







(2)

Other common methods of terminal value calculation used in practice include price-earning ratios and market to book value multiples but these short cuts are not encouraged. 

The NPV is calculated as shown in equation (3):

NPV = [CF1 / (1 +r)] + [CF2 / (1 +r)2] + [CF3 / (1 +r)3] ……….+ [(CFT + TVT)/(1 + r)T

(3)

The discount rate is calculated using equation (4):

r = rd (1-T) (D/V) + re (E/V)







(4)

rd = cost of debt 
re = cost of equity
T = corporate tax rate

D = Market value of debt

E = Market value of equity

V = D+E (or, market value of the firm)

If the firm is not at its target capital structure, the target values should be used for D/V and E/V. 

The cost of equity re is calculated using the familiar CAPM shown in equation (5): 

re = rf + β (rm – rf)








(5)
where:

re

= discount rate for equity
rf

= risk free rate

β

= beta, or degree of correlation with the market

rm

= market rate of return on common stock

(rm – rf)

= market risk premium

When determining the appropriate risk free rate (rf), one should attempt to match the maturity of the investment project with that of the risk free rate. Typically, we use the ten year rate. Estimates of the market risk premium can vary widely: for the sake of this example 7.5% can be assumed. 

For private companies, or spin-offs from public companies, betas can be estimated by looking at comparable public firms. The beta for public companies can be found in a beta book or on the Bloomberg machine. We must adjust the beta of a comparable company for the company's leverage (unlever it) and then adjust it (re-lever it) based on the financial structure of the company evaluating the project. (See the process in the Topic 2 Slides).

An issue arises where there are two comparable companies. This often occurs in entrepreneurial settings. Common sense is the guide in this situation. Think about the cyclical nature of the particular firm and whether the risk is systematic or can be diversified away. If accounting data is available, another way is to calculate ''earnings betas” which have some correlation with equity betas. An earnings beta is calculated by comparing a private company's net income to a stock market index such as the S&P 500using least squares regression techniques, the slope of the line of best fit (the beta) can be calculated.

Strengths and Weaknesses of the NPV Method

Estimating firm values by discounting relevant cash flows is widely regarded as technically sound. The values should be less subject than comparables to distortions that can occur in public and, more commonly, private markets.

Given the many assumptions and estimates that have been made during the valuation process, however, it is unrealistic to arrive at a single, or "point” value for the firm. Different cash flows should be estimated under the “best", "most likely," and "worst" case assumptions. These should than be discounted using a range of values for WACC and the terminal growth rate (g) to give a likely range of values. If you can assign probabilities to each scenario, a weighted average will determine of the firm. 
Even with these steps, the NPV method still has some drawbacks. First, we need betas to calculate the discount rate. A valid comparable company should have similar financial performance, growth prospects, and operating characteristics to the company being valued. A public company with these characteristics may not exist. On a similar note, the target capital structure is often estimated using comparables. Using comparable companies to estimate a target capital structure has much the same drawbacks as finding comparable betas. Third, the typical start-up company cash flows profile of large initial expenditures followed by distant inflows leads to much (or even all) of the value being in terminal value. Terminal values are very sensitive to assumptions about both discount rate and terminal growth rate. Finally, recent finance research has raised questions as to whether beta is the proper measure of firm risk. Numerous studies suggest that firm size or the ratio of book to market equity values may be more appropriate. Few have tried to implement these practical valuation context.

Another drawback of the NPV method is in the valuation of companies with changing capital structures or effective tax rates. Changing capital structure is often associated with highly leveraged transactions, such as leveraged buyouts. Changing effective tax rates can be due to the consumption of tax credits, such as net operating losses, or the expiration of tax subsidies sometimes granted to fledgling firms. Under the NPV method, both capital structures and effective tax rates are incorporated in the discount rate (WACC) and are assumed to be constant. For his reason the Adjusted Present Value method (Section 3) is recommended in these cases.

3. The Adjusted Present Value Method

The Adjusted Present Value (APV) method is a variation over the NPV method. APV is preferred over NPV method where a firm's capital structure is changing or it has net operating losses (NOLs) that can be used to offset taxable income. (An example demonstrating the APV method can be found in Appendix 3). 
The NPV method assumes that the capital structure is the firm remains constant at the prescribed target level. This is inappropriate in situations such as leveraged buyouts where initially the capital structure is highly leverage but the level of debt is reduced as repayments are made. In this case the target capital structure changes over time. A way of illustrating this issue is by considering a LBO firm with an ultimate target capital structure of zero i.e. after a certain period it aims to have paid off all its debt. Under the NPV method, the discount rate (WACC) would be calculated using an all equity capital structure. This ignores the fact that the firm has been levered up. APV overcomes this drawback by considering the cash flows generated by the assets of a company, ignoring its capital structure. The savings from tax deductible interest payments are then valued separately.  

The NPV method also assumes that the firm’s effective tax rate, incorporated in WACC, remains constant. This is inappropriate where a firm’s effective tax rate changes over time. For example, it is typical for a startup company to have incurred NOLs before it attains profitability. Under certain circumstances NOLs can be carried forward for tax purposes and netted against taxable income. APV accounts for the effect of the firm’s changing tax status by valuing the NOLs separately. 

Under APV, the valuation task is divided into three steps. First, the cash flows are valued, ignoring the capital structure. The cash flows of the firm are discounted in the same manner as under the NPV method, except that a different discount rate is used. We essentially assume that the company is financed totally by equity. This implies that the discount rate should be calculated using an unlevered beta, rather than the levered beta used to compute the WACC used in the NPV analysis. The discount rate is calculated using the CAPM shown in Equations (5) and (6). 
The tax benefits associated with the capital structure are then estimated. The net present value of the tax savings from tax deductible interest payments have value to a company and must be quantified. The interest payments will change over time as debt levels are increased or reduced. By convention the discount rate often used to calculate the net present value of the tax benefits is the pre-tax rate of return on debt. This will be lower than the cost of equity. Conceptually this is sensible. The claims of debt holders rank higher than those of ordinary shareholders and therefore are a safer stream of cash flows.

Finally, NOLs available to the company also have value which must be quantified. NOLs can be offset against pre-tax income and often provide a useful source of cash to a company in its initial profitable years of operation. For instance, if a company has $10 million of NOLs and the prevailing tax rate is 40%, the company will have tax savings of $4 million. (Note, however, that this ignores the time value of money. The net present value of the NOLs will only be $4 million if the firm has taxable income of $10 million in its first year. If the NOLs are utilized over more than one year, then discounting will reduce their value to some amount less than $4 million).

 The discount rate used to value NOLs is often the pre-tax rate on debt. If you believe that the realization of tax benefits from the NOLs is certain, (i.e., the firm will definitly generate sufficient profits to consume them), then use the risk-free rate. If, however, there is some risk that the firm will not generate enough profits to use up the NOLs, then discounting them by the pre-tax rate of corporate debt makes sense.

� Adapted from “A Note on Valuation in Private Equity Settings” by Josh Lerner and John Willinge of Harvard Business School. HBS No. 9-297-050





