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Abstract
In this paper, we investigate the explanatory power of the Schwartz and Moon (2000; 2001) equity valuation model in the context of IT companies. We perform a valuation of eBay over the last nine years (2001-2009) and a cross-sectional analysis of all companies listed in the S&P IT index in 2009. Our goal is to identify the critical valuation parameters and to validate its robustness. Our results show that the model overestimates the market price of eBay by 12% on average. This spread is explained by the sensitivity of our valuation to revenues growth, risk-free rate and terminal value assumptions. A +/- 1% misspecification of the initial growth of revenues triggers an overvaluation or undervaluation of eBay by +/- $1.2 billion. For the S&P IT index companies, we find an average spread between the model and market prices around $16. The spread is higher for dividend paying stocks ($31) compared to non-dividend paying stocks ($8). The larger valuation error for dividend paying stocks suggests the importance of including dividend policy in the Schwartz and Moon model. As companies mature, they start to pay out dividends due to less profitable investment opportunities. 
JEL codes: G12 . G17 . C15
Keywords: Dynamic asset pricing . Internet companies. Monte Carlo Simulation  

1 Introduction
Over the last 15 years, traditional discounted cash flow methods have been called into question. Researchers reviewed traditional discounted cash flows (DCF) methods considered as inappropriate to value companies of the New Economy. 
They all had a deep interest for this industry due to its weight in the economy. The market capitalisation of IT companies represented from 2001 to 2009 about 20% of the global market capitalisation of the S&P 500 index. The significant spread between market price and firms fundamentals also sparked a number of questions. For example, Yahoo’s share price rose from its IPO level of $1.08 in April 1996 to $250 in January 1999, making its market capitalization higher than both Ford Motor and General Motors combined. The high uncertainty surrounding the evolution of the IT industry and firms’ margins complicated the estimation of cash flows. Furthermore, DCF methods were already regarded as unable to explain market price for high growth firms as their future strategic opportunities were not integrated in traditional valuation processes (Kester 1984). The use of real options theory became a critical framework to understand the market price of high growth firms.

The multiple-based relative valuation techniques for IT companies did not perform better than DCF methods for a number of reasons: lack of similar business models, lack of historical data and frequent negative earnings. Three broad families of innovative methods were proposed to capture the value of IT companies: 

· Non financial indicator methods based mainly on marketing concepts such as web traffic (Rajgopal et al. 2000; Bagnoli et al. 2001 among others);
· Adjusted discounted cash flow methods based on a traditional DCF approach supplemented by modern techniques including Monte Carlo simulations, scenarios analysis or real options (Fernandez 2001b; Rappaport and Mauboussin  2001; Copeland et al  2000);
· Dynamic asset pricing theory (Schwartz and Moon 2000; 2001).
Our article is organized as follows. In section 2, we introduce valuation models for IT companies. Next, we present the main assumptions and features of the Schwartz and Moon valuation model (2000 and 2001). In section 4, we present the valuation parameters before discussing the results and the sensitivity analysis in section 5. We conclude our empirical analysis in section 6.

2 Internet companies valuation models

2.1 Non financial indicators based approach

Trueman et al. (2000a ; 2000b ; 2000c), Rajgopal et al. (2000) and Demers and Lev (2001) found no significant relationship between financial variables of IT companies, such as earnings or equity book value, and stock market prices. Authors found that non financial indicators such as number of visitors or number of page views have a better potential for explaining stock prices. Practitioners proposed new ratios based on web traffic measures such as Price-to-Users ratio, Price-to-Subscribers or Sales-to-Users (see Isimbabi 2002; Jorion and Talmor 2000).

Gupta and Lehmann (2004) considered that customer-based value can be a strong determinant of the value of an internet firm. They proposed a valuation model where the firm value is the sum of the lifetime value of its current and future customers. Kossecki (2009) extended the Gupta and Lehmann model by integrating real options. The Gupta and Lehmann (2004) and Kossecki (2009) models have the advantage of relating the value of the firm to the impact of marketing and strategic decisions on the number of current and future customers. However they do not address the complicated task of forecasting the future number of customers, future margins, future customers’ acquisition cost and any change in the financial structure. 

In the wake of the Internet Bubble, severe criticisms were addressed to traffic measures, often blaming them for the unrealistic value of internet companies (see Liu and Song 2001). In a broad study of 271 internet firms using a log linear regression of market price on economic fundamentals, web traffic and supply/demand forces, Hand (2000; 2001) found that the prices of internet stocks are not driven by web metrics as much as by economic fundamentals. In his study, the only marginally significant web metric is the number of unique visitors. Core et al. (2003) observed that traditional variables remained highly relevant to New Economy firms, although their explanatory power decreased. Finally, Keating et al. (2003) found a higher relationship between stock prices and accounting information than between stock prices and web traffic metrics. 
2.2 Adjusted discounted cash flow approach

The fundamental challenge in traditional DCF methods such as free cash flow valuation lies in the ability to form reasonable assumptions about a firm’s potential growth and its ability to generate profits (Copeland et al 2000, Higson and Bringinshaw 2000, Fernandez 2001a, 2001b, Koller et al. 2005). Traditional DCF methods need to be adjusted by using additional techniques to improve the quality of these forecasts. Copeland et al (2000) advocate the use of probability-weighted-scenarios where the probability of each scenario is calculated on the basis of financial and economic indicators. Higson and Bringinshaw (2000) propose a similar method based on optimistic, reasonable, and competitive scenarios and two costs of capital assumptions. These scenarios depend on future revenues, cost structure and operating assets. Damodaran (2010) considers that scenario methods are an appropriate technique when the main variables depend on discrete-valued risk factors.

For Law and Kelton (2000), Fernandez (2001b) and Al-Yaseen et al (2006), Monte Carlo simulations represent an efficient technique to model the uncertainty of IT companies’ cash flows. Once a probabilistic distribution has been selected for cash flows, Monte Carlo simulations enhance the DCF process by generating a distribution of the firm’s values (Damodaran 2010). Even though DCF methods adjusted by using probability-weighted-scenarios or Monte Carlo simulation allow a better integration of financial uncertainty, these techniques are unable to integrate the value of future opportunities. Furthermore, estimating the probability of each scenario and the distribution parameters require new estimation methodologies. 
Rappaport and Mauboussin (2001) propose a two-step valuation model. The first step consists in valuing Internet firms using a traditional DCF model. In the second step, they compare the model value with the market price. The difference is considered as the value of a real option. The authors use the Black Scholes (1973) option pricing formula to deduce the value of capital expenditures (CAPEX) that should be spent. However, this process does not solve the problem of estimating fundamental value of Internet firms. 
Models combining DCF with real options, simulation and scenarios analysis seem to contribute to a better understanding of Internet firms valuation. Using a mix of DCF and Monte Carlo simulation, Fernandez (2001b) found a $13 difference for Amazon against $49 for Damodaran (2000) using a traditional DCF model. These combined models provide a better integration of financial and strategic uncertainty.  
3 Schwartz and Moon model (2001)
Designing an equity valuation method consistent with professional practice and modern asset pricing theory is a difficult challenge to undertake. Schwartz and Moon precisely addressed this issue in pricing Amazon (2000) and eBay (2001). They propose a continuous time model in which the value of the firm is computed as the expectation, under the risk-neutral probability measure Q, of the present value of the firm’s cash position plus a terminal value:
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where r is the risk-free rate, M is a market multiplier, R(T) is the firm’s revenues at time T, C(T) is the firm’s total costs at time T and X(T) is the firm’s cash position at time T.
Schwartz and Moon assume that the company’s future revenues, revenues growth and level of variable cost are uncertain and best modelled using stochastic processes. These variables in turn affect the company’s net income and cash balance and are therefore key valuation drivers. They also assume that the risk-free rate and the Earnings Before Interest Taxes Depreciation and Amortization (EBITDA) multiplier are constant. 

The company’s revenues accumulated up to time t, denoted by R(t), satisfy the stochastic differential equation under the physical probability measure P:
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where z1(t) is a standard Brownian motion. 
The growth rate (t) follows the mean-reverting dynamics:
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where z2(t) is a standard Brownian motion. 
The volatility σ(t) is mean-reverting and deterministic:
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Schwartz and Moon postulate that the change of revenues is the only variable to have a risk premium λ(t) = λσ(t), where is a constant and σ(t) is the volatility of the revenues satisfying equation   (4).  
The dynamics of the revenues under the risk neutral measure is 
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The cost structure of the firm comprises both variable and fixed costs:
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The constant F represents the fixed cost. The variable costs, (t), are stochastic with mean reverting dynamics:
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where z3(t) is a standard Brownian motion and (  satisfies the mean-reverting vector Ordinary Differential Equation (ODE):
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The three Brownian motions z1(t), z2(t), z3(t) related to the revenues, revenues growth and variable cost dynamics are correlated:
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Finally, the dynamics of the cash available to the firm is
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where the cumulative after tax net income of the firm Y(t),  the depreciation D(t) and the level of CAPEX K(t), are modelled as stochastic processes with dynamics related to the revenues.

To conclude, the Schwartz and Moon model requires the estimation of 25 different variables or parameters to value a company. The next section presents the main inputs to perform the valuation of eBay.
4 Data and parameter estimation
eBay was created in 1995 by Pierre Omidyar and Jeff Skoll. The basic idea was to create an online marketplace where sellers and buyers could meet. Since then, eBay’s business model evolved to provide more online services such as payment (Paypal) and communication (Skype). While most Internet firms generated losses at their seeding phase, eBay generated positive earnings from its creation onward. At the end of 2009, eBay generated $8.7 billion in revenues with 170 million users. 

The financial statements for the period 2001 to 2009 used in our survey were collected on Bloomberg. The valuation process starts with the annual revenues for 2001 of $749 million. We estimated the revenues growth at the beginning of the period as the year over year change in sales
. As a result, the initial growth rate of revenues in 2001 is 73.57%. The initial volatility of revenues is 35.25%, calculated as the standard deviation of revenues over the last 3 years divided by the annual revenue of the current year. In addition, the Schwartz and Moon model requires the estimation of the volatility of revenues growth. In our analysis, we used the annualised volatility of revenues changes calculated over the last 12 historical quarterly data. The value in 2001 is 2.43%. Concerning the long-run revenues growth, we used World Bank’s data for growth domestic product (GDP) per capita in the US from 12/31/1961 to 12/31/2009. For this period, the average growth is 1.99% and the volatility is 2.05%. We retained these data as long-term revenues growth and long-term volatility of revenues growth for the entire study. As far as the long term volatility of revenues is concerned, we followed the Schwartz and Moon methodology by taking half of the initial volatility (17.63% in 2001).

The cost structure of eBay comprises both variable and fixed costs. Schwartz and Moon (2001) estimated costs through a linear regression with the intercept measuring the fixed costs and the slope, the variables costs. After comparing the regression coefficients to eBay’s financial statements, the model shows its inability to predict either cost. In our valuation approach, variable costs are deduced from eBay’s EBITDA margin which is more stable than any other margin measures. Based on this methodology, we used 69.68%
 for the variable costs in 2001. For the volatility of variable costs, we computed an historical standard deviation over the last 3 years to get 10.35% in 2001. We used data from the IT industry to estimate parameters related to    long-run variable costs. We calculated long-term variable costs as the mean of EBITDA margin of 76 components of the S&P IT index in 2001 (88.59%). The standard deviation over 3 years of the S&P IT index’s EBITDA margin gives the long-run volatility of variable costs (7.16% in 2001). The amount of fixed costs is derived from operating and financial leverages ($3.37 million in 2001). Cash and marketable securities available in the balance sheet at the end of 2001 was $723.42 million. The property, plant and equipment were $142.35 million. We derived CAPEX rate from the cash flow statement by comparing net investing cash flow (ICF) to the revenues (R) for the same year (ICFt/Rt). The CAPEX rate in 2001 is 7.67%. The depreciation rate represents the depreciation expense of the year in percentage of the revenues for the same year (64.24% in 2001). The effective tax rate is taken directly from Bloomberg (49.10% in 2001). The number of shares outstanding in 2001 was 1,122.38 million shares.

The nominal risk-free rate is based on a zero-coupon Treasury security with a time to maturity of 10 years. The rate fluctuates between 0.14% in 2009 and 4.68% in 2006.. We derived the risk premium  from the capital asset pricing model (CAPM). The equity risk premium is computed as the difference between the geometric mean of S&P 500 index returns over the last ten years and the current yield-to-maturity of a Treasury bond. This historical premium is quite stable and varies in a range between 3.88% and 5.17%. We used adjusted beta from the Bloomberg database
. The adjusted beta is 1.86 in 2001.


Following Schwartz and Moon, we used 10,000 simulations with 4 steps per year and a horizon of 10 years. The terminal value, after 10 years, is estimated through a multiple EV/EBITDA. We retained the multiple EV/EBITDA average of all components of the S&P IT Index. The multiple in 2001 is 27.66. As we mentioned in section 3, the model assumes mean reverting processes. We retained for the empirical analysis the half life of 2.8 years as postulated by Schwartz and Moon (2001).
5 Results and Discussion

In this section, we test the statistical validity of the Schwartz and Moon model using two different dataset. The first dataset is an annual valuation of eBay over the period 2001-2009 (9 observations). The second dataset is a valuation of all companies listed in the S&P IT index in 2009 (76 observations). For each dataset, we compare the theoretical price obtained from the Schwartz and Moon model to the current market price. Then, we perform a sensitivity analysis in order to determine the critical parameters explaining absolute and relative spreads. 
5.1 Results from the valuation of eBay over the period 2001-2009
Table 1: Parameters used in the Monte Carlo simulation to value eBay from 2001 to 2009

	Parameters 
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Revenues at initial time
	748.82
	1214.1
	2165.1
	3271.31
	4552.4
	5969.74
	7672.33
	8541.26
	8727.36

	Revenues growth at initial time
	73.57%
	62.13%
	78.13%
	51.09%
	39.16%
	31.13%
	28.52%
	11.33%
	2.18%

	Volatility of revenues at initial time
	35.25%
	32.42%
	33.34%
	31.47%
	26.24%
	22.61%
	20.36%
	15.31%
	6.45%

	Volatility of revenues growth at initial time
	2.43%
	2.43%
	1.65%
	1.83%
	1.57%
	1.41%
	5.16%
	6.32%
	8.47%

	Variable costs at initial time
	69.68%
	64.52%
	62.21%
	59.69%
	59.33%
	67.04%
	66.04%
	66.70%
	73.58%

	Volatility of variable costs at initial time 
	10.35%
	8.46%
	3.82%
	2.42%
	1.57%
	4.35%
	4.19%
	0.51%
	4.18%

	Cash at initial time
	723.42
	1220.45
	1736.95
	2167.45
	2117.93
	3217.63
	4897.46
	3352.66
	4944.17

	PP&E at initial time
	142.35
	218.03
	601.79
	709.77
	801.6
	998.2
	1120.45
	1198.71
	1314.33

	Long-term revenues growth
	1.99%
	1.99%
	1.99%
	1.99%
	1.99%
	1.99%
	1.99%
	1.99%
	1.99%

	Long-term volatility of revenues
	17.63%
	16.21%
	16.67%
	15.74%
	13.12%
	11.31%
	10.18%
	7.66%
	3.23%

	Long-term volatility of revenues growth
	2.05%
	2.05%
	2.05%
	2.05%
	2.05%
	2.05%
	2.05%
	2.05%
	2.05%

	Long-term variable costs
	88.59%
	85.74%
	81.96%
	80.83%
	81.29%
	81.20%
	80.04%
	79.40%
	77.88%

	Long-term volatility of variable costs
	7.16%
	7.49%
	8.65%
	1.53%
	2.51%
	0.99%
	1.02%
	0.66%
	0.56%

	Fixed costs
	3.37
	2.85
	1.49
	4.31
	8.88
	3.48
	5.92
	16.6
	8.04

	Effective tax rate
	49.10%
	36.60%
	31.25%
	30.48%
	30.16%
	27.24%
	53.62%
	18.51%
	17.02%

	CAPEX rate
	7.67%
	11.42%
	16.88%
	8.95%
	7.43%
	8.63%
	5.92%
	6.63%
	6.50%

	Depreciation rate
	64.24%
	64.24%
	64.24%
	72.93%
	42.16%
	53.28%
	60.28%
	64.24%
	67.65%

	Shares outstanding (million)
	1122.38
	1171.28
	1313.31
	1367.72
	1393.88
	1425.47
	1376.17
	1312.61
	1304.98

	Market premium
	5.17%
	4.53%
	4.82%
	4.84%
	4.80%
	4.91%
	4.79%
	3.88%
	4.29%

	Adjusted beta
	1.86
	1.77
	1.47
	1.00
	2.10
	2.95
	2.26
	1.24
	1.51

	Risk free rate 
	3.67%
	1.66%
	1.03%
	1.23%
	3.01%
	4.68%
	4.64%
	1.59%
	0.14%

	Industry EV/EBITDA multiple
	27.66
	15.70
	17.49
	14.82
	13.59
	14.30
	14.08
	7.33
	11.94

	Time horizon (year)
	10.00   
	10.00
	10.00
	10.00
	10.00
	10.00
	10.00
	10.00
	10.00

	Number of time steps per year in the simulation
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Number of simulation
	10,000
	 10,000   
	      10,000 
	      10,000
	      10,000
	      10,000
	      10,000
	      10,000
	10,000   

	Half life deviation
	  2.80   
	2.80
	2.80
	2.80
	2.80
	2.80
	2.80
	2.80
	2.80

	Model stock price ($) 
	17.08
	17.64
	69.89
	49.90
	25.90
	17.64
	26.81
	25.29
	28.06

	Market stock price ($)
	16.72
	16.95
	32.3
	58.17
	43.22
	30.07
	33.19
	13.96
	23.53

	Relative spread ((model price/market price)-1)
	2%
	4%
	116%
	-14%
	-40%
	-41%
	-19%
	81%
	19%

	Absolute spread (model price-market price)
	0.36
	0.69
	37.59
	-8.27
	-17.32
	-12.43
	-6.38
	11.33
	4.53


Using the parameters presented in table 1, the model price of eBay is $17.08 on December 31, 2001, 2% less than the closing market price at the same date ($16.72). For the first 3 years, the model overvalues the market price with a large relative spread in 2003 (116%). From 2004 to 2007, the model undervalues the market price of eBay. For 2005 and 2006, the market is 40% above the model price. For the last 2 years, the model overvalues the market by $11.33 in 2008 and $4.53 in 2009.  In our time-series analysis, the mean absolute spread over the period is $1.12, reflecting a 12% overvaluation by the model. In contrast, Schwartz and Moon found in 2001 a model price for eBay 75% below the market price. 
The absolute spread is subject to variability. The minimum and maximum absolute spread are respectively -$17.32 and $37.59. The standard deviation is $16.26. The theoretical price is not statistically different from the actual market price. The t-statistics (0.2071) fail to reject the null hypothesis at 5% and 10% confidence level (see table 2). The absolute spread distribution is modestly skewed (1.28) and exhibits some kurtosis (2.86). In the next section, we perform a sensitivity analysis to identify the key value drivers that may explain our observed spread.
Table 2: Statistics related to the spread between model and market prices of eBay 

	
	Absolute spread ($)
	Relative spread (%)

	Population
	9
	9

	Minimum
	-17.32 
	-41%

	Maximum
	37.59 
	116%

	Central Tendency

	Mean
	1.12 
	12%

	Median
	0.36 
	2%

	Higher Moments

	Standard Deviation
	16.26 
	54%

	Skweness
	1.48 
	1.16 

	Excess Kurtosis
	2.86 
	0.51 

	Statistics Related to the null hypothesis (2-tailed test)

	t-statistics
	0.2071
	0.6708

	10% confidence (+/-)
	1.8595
	0.0647

	5% confidence (+/-)
	2.3060
	0.0323

	p-value
	84.11%
	52.12%


5.2 Sensitivity Analysis

Each of the sensitivities is computed as the percentage change in the firm value for a given change in the variable using a central difference approximation and 20,000 scenarios (Glasserman 2004).  For variables expressed in percentage term, such as growth rate, the delta is computed for a 100 basis points change. For revenues and mean reversion speed, the delta is calculated for a 1% change in the value. We obtain the delta with respect to the EV/EBITDA multiple based on one point variation. Results are reported in table 3.
Table 3: Sensitivities of the Schwartz and Moon model to key variables and parameters 

	Parameter
	Name
	Delta

	R0
	Revenues 
	1.05%

	0
	Growth rate of revenues 
	3.53%

	0
	Revenues volatility at time 0 
	3.08%

	 0
	Revenues growth rate volatility at time 0 
	0.70%

	0
	Variable costs at time 0 
	-0.68%

	(0
	Variable costs volatility at time 0
	-0.46%

	
	Mean reversion speed of revenues growth 
	-1.52%
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	Long-term revenues growth 
	5.51%

	
	Mean reversion speed of volatility of revenues 
	0.32%
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	Long-term revenues volatility
	-5.46%

	
	Mean reversion speed of revenues growth volatility 
	0.19%

	
	Mean reversion speed of variable costs 
	-0.72%

	(
	Mean reversion speed of variable costs volatility
	0.36%
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	Long-term variable costs volatility 
	-0.25%

	r
	Risk free rate 
	-9.35%

	 M
	Multiplier 
	2.74%


The model is sensitive to the growth rate of revenues. A 3.53% change in firm value per percentage point change in the initial growth rate may not seem excessive ex ante, but it is alarming because the initial growth rate is unobservable and high. A +/-10% misspecification in the initial growth rate may occur, resulting in an overvaluation or undervaluation of the firm by 35%. A 1% increase in the mean reversion speed of revenues growth from 0.2476 to 0.25, representing a modest decrease in the half-life from 2.8 years to 2.77 years, would cause a 1.5% fall in eBay value. We note a high sensitivity to the long-term revenues growth as an increase of 1% in this parameter translates into a 5.5% hike in the value of eBay. We observe that the model is sensitive to a misspecification of the risk-free rate: a 100 basis points underestimation of the rate leads to a 9.35% decline in the firm value. This sensitivity is magnified by the 10 year discounting period used in our valuation. Comparatively, the model is less sensitive to a misspecification of the multiplier used for terminal value: increasing the multiplier by one point would increase the firm value by 2.74%.

This sensitivity analysis suggests a number of improvements. First, the growth rate of revenues might be better modelled as an unobservable variable as suggested by Schwartz and Moon (2001). This would require an estimation procedure based on a Kalman filter and should lead to a more robust valuation model.  Second, the time horizon of the model builds a strong case for the use of a stochastic risk-free rate model to relax the current assumption of a constant rate. The market multiplier could be modelled using a stochastic process to reflect its variation through the stock market cycle. Finally, stochastic volatility models could be implemented. 
5.3 Results from the valuation of  S&P IT index components in 2009

In this section, we perform a cross-sectional analysis in 2009 of the S&P IT index components to confirm the ability of the Schwartz and Moon model to explain market prices of Internet companies. 
In table 4, the mean absolute spread is $15.61 with a large standard deviation of $151. Overall, the Schwartz and Moon model overestimates the market price of IT companies by 73%. This relative spread is statistically significant at 5% and 10% confidence level (p-value of 4.53%). The sensitivity analysis above showed the critical impact of the growth rate of revenues in the Schwartz and Moon valuation process. The year 2009 was particularly challenging for the IT industry because a number of companies experienced a decrease of revenues. 43 companies over 76 exhibit a negative growth rate with an average of -13%. Thus, the model price of 13 of the 76 companies is zero. 
Over 43 companies with a negative growth rate, 30% distributed dividends. The distribution of dividends by IT companies should signal less profitable investment opportunities. We decided to split the index into a population of 25 dividend-paying stocks and 51 non dividend-paying stocks (table 4). The mean absolute spread is higher for dividend-paying stocks ($31.17 against $7.98) with a larger volatility ($172.97 against $90) for non dividend-paying stocks. Mean absolute and relative spreads are not statistically significant at 5% and 10% confidence level for non dividend-paying stocks. In contrast, the relative spread of companies paying dividends is statistically different zero at 5% and 10% confidence level (p-value 1.04%). Modelisation spreads are more pronounced for dividend-paying stocks.
This study suggests the importance of including dividends in the valuation approach for IT companies. In the 2001 market context of the Schwartz and Moon model, IT companies were purely high growth companies with no dividend payout. Since then, some have shifted to mature companies with a dividend payment policy. The Schwartz and Moon model need to be extended to reflect this change.
Table 4: Statistics related to the spread between model and market prices of S&P IT index components

	
	Overall sample
	Dividend paying stocks
	Non dividend paying stocks

	
	AS* ($)
	RS** (%)
	AS ($)
	RS (%)
	AS ($)
	RS (%)

	Population
	76
	76
	25
	25
	51
	51

	Minimum
	-603.70
	-100%
	-66.97
	-100%
	-603.7
	-100%

	Maximum
	988.59
	2239.17%
	346.65
	814.19%
	988.59
	2239.17%

	Mean
	15.61
	73%
	31.17
	83%
	7.98
	46%

	Standard deviation
	151.10
	313%
	89.90
	149%
	172.97
	349%

	Statistics Related to the null hypothesis (2-tailed test)

	t-statistics
	0.9006
	2.0362
	1.7338
	2.7809
	0.3294
	0.9362

	10% confidence (+/-)
	1.6654
	1.6654
	1.7109
	1.7109
	1.6759
	1.6759

	5% confidence (+/-)
	1.9921
	1.9921
	2.0639
	2.0639
	2.0086
	2.0086

	p-value
	37.07%
	4.53%
	9.58%
	1.04%
	74.32%
	35.37


* AS: Absolute Spread ** RS: Relative Spread

6 Summary and conclusion

The Schwartz and Moon Model overestimates the market price of Internet companies in our time-series and cross-sectional analyses. The mean absolute spread from 2001 to 2009 is $1.12 for eBay and $15.61 for all components of the S&P IT index in 2009. This difference is only statistically significant for dividend-paying stocks. The sensitivity analysis confirms that the growth rate of revenues, the risk-free rate and the terminal value are critical to the accuracy of the Schwartz and Moon model. 
Our empirical analysis suggests a number of improvements to the theoretical design of the model. The growth rate of revenues could be estimated using a Kalman filter. We should also use stochastic processes to model interest rates and the market multiplier rather than constant parameters. Finally, dividends payments need to be included in the model to reflect the IT industry life cycle. Companies do pay dividends when the future growth of their investment opportunities decline.
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� (St/St-1) -1


� EBITDA to sales = 100% - EBITDA Margin% 


� Adjusted Beta = 1/3 + (2/3)*historical Beta





PAGE  
2

_1351606394.unknown

_1351606995.unknown

_1353239323.unknown

_1353239406.unknown

_1355897138.unknown

_1351607754.unknown

_1351606832.unknown

_1351606956.unknown

_1351606411.unknown

_1349771264.unknown

_1349771338.unknown

_1349784134.unknown

_1348491655.unknown

