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ABSTRACT 

Valuation methods are one of the most widely discussed topics in financial world. Knowing how 

to properly evaluate a company is of vital importance for every financial analyst. In order to get 

a better grasp of the intuition behind all kinds of valuation methods, this paper tried to 

compare four different approaches in assessing a firm’s value. Advantages and disadvantages 

are presented in the following sections regarding different approaches. Moreover, to test the 

effectiveness of valuation methods, this paper used 60 companies’ financial data to run a 

discounted free cash flow model. Statistical analysis like the regression analysis and correlation 

analysis are also used in this paper to see the relationship between the results and the actual 

circumstances. Several different factors that might have an impact on a company’s risk level are 

also tested using regression analysis. In general, this paper finds that the DFCF model did a 

reasonable job in predicting the overall trend of a company’s value; however, this model did 

not reflect the risk level of a company effectively. 

 

1 INTRODUCTION 

 

As a financial analyst, it is of great importance to have a thorough understanding about how 

to effectively evaluating a firm. Traditionally, there are three major valuation methods: 1) 

Discounted Cash Flow Approach; 2) Asset-based Approach; 3) Relative Valuation Approach.  

Discounted Cash Flow Approach mainly derives the value of a firm from the sum of the 

present value of all the future cash flows of this firm. It is most used in practice because it is 

able to reflect the effects brought by future expectations. Moreover, this model is the one 

that can be used to show how risky a firm is and how does this riskiness influence its 

valuation. Although it is still being used by many financial analysts and investment bankers, 

it has some shortcomings that can be improved. Following sections will be discussing those 

disadvantages this model may bring and how to improve them.  

Asset-based Approach uses the net asset value to calculate the value of a firm. It it fairly 

easy to use in practice because it used all the information available about a company. The 
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asset-based approach can also be used in conjunction with these two methods or as a 

standalone valuation. There are mainly two methods under this approach: 1) Asset 

Accumulation Valuation; 2) Excess Earnings Valuation. The first one takes into account the 

usual assets and liabilities that will affect the valuation of a company. The second is useful 

when calculating a firm’s goodwill.  

Relative Valuation Approach uses a list of comparable firms and multiples to reach a value 

of a target firm. Comparable firms are used to calculate different financial ratios upon which 

several multiples are generated. Using different multiples and the actual financial 

information about a firm, the value of a firm can be derived.  

These three different methods have their own advantages and disadvantages. Their 

application in practice will be different from time to time. In the literature review, different 

methods will be analyzed and compared. Some amendments made to them are also 

presented.  

Moreover, the risk performance analysis will be mainly discussed by this paper in the data 

analysis section. The discounted free cash flow model will be the main method discussed in 

this section.  

 

2       LITERATURE REVIEW 

 

2.1       Different Valuation Methods  

There are mainly three types of business valuation methods: Discounted Cash Flow 

Approach; Asset-based Approach; Relative Valuation approach. (Armin Laidre, 2018) This 

section will discuss these three different approaches about their intuition, application, 

similarities and differences.  

 

2.1.1 Discounted Cash Flow Approach 

The discounted cash flow model focus on forecasting the future cash streams that go in and 

out of the business. (Armin Laidre, 2018) The core of this method is how to get the total of 

present value of all future cash flows. “Present value is today’s value of how much you will 
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collect in the future.” (Armin Laidre, 2018) Discounted Cash Flow approach gauges the  

value of a business (Lopez, 2008). There are two sub-approaches under discounted cash 

flow model: one is discounted dividend model and the other is discounted free cash flow 

model.  

1) Discounted Dividend Model 

i. General Model  

The most common used dividend discount model is the general model.  

(Sigurbjörn Hafþórsson, 2015) The intuition behind this model is that the current stock 

price will be equal to the present value of all future dividends. (Fuller and Hsia, 1984) 

The formula for the general model is as follows:  

𝑃0 = ∑
𝐷𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

 

within this formula, 𝑃0 is the current stock price; 𝐷𝑡 is the future dividend payment at 

time t. 𝑟 is the reasonable discount rate. (Fuller and Hsia, 1984) This model is not a very 

effective model since it requires subjective assumption about the dividend payment 

stream and a proper discount rate. For that reason, several different methods are 

developed based on the general model. (Sigurbjörn Hafþórsson, 2015) 

 

ii. Gordon Model 

Another model used by Durand in 1957 takes into account a constant dividend growth 

rate. Then Gordon created, based on Durand’s practice, a model known as Gordon 

Growth model. The formula for this model is  

𝑃0 =
𝐷0(1 + 𝑔)

𝑟 − 𝑔
 

where 𝐷0 is the dividend paid in the most recent 12 months and 𝑔 is the constant 

dividend growth rate. (Fuller and Hsia, 1984, p. 49-50) 

This model can be interpreted that the sum of a stocks’ growth (capital gains) and its 

dividend yield (dividend gains) is equal to the investor’s total return.  

𝐷

𝑝
+ 𝑔 = 𝑟 
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This model seems to be more effective in determining the current stock price; however, 

in actual practices, the Gordon doesn’t seem to be consistent with the reality, and this 

renders this model vulnerable. (Sigurbjörn Hafþórsson, 2015)  

 

iii. Two-stage dividend Model 

To solve the problem of the Gordon model that the growth rate may not be always the 

same, a two stage dividend model was created by Malkiel (1963) in which the first phase 

contains an unstable growth rate, and the second phase allows a stable growth. 

(Sigurbjörn Hafþórsson, 2015) The formula for this model is as follows:  

𝑃0 = ∑
𝐷𝑃𝑆𝑡

(1 + 𝑘𝑒,ℎ𝑔)𝑡
+

𝑃𝑛

1 + 𝑘𝑒,ℎ𝑔
𝑛

𝑡=𝑛

𝑡=1

 

𝑃𝑛 =
𝐷𝑃𝑆𝑛+1

𝑘𝑒,𝑠𝑡 − 𝑔𝑛
 

where 𝐷𝑃𝑆𝑡 is the expected dividend per share in year t; 𝑘𝑒 is the cost of equity (hg 

stands for high growth phase and st stands for stable growth period); 𝑃𝑛 is the stock 

price at the end of year n. 𝑔𝑛 is the constant growth rate after year n (Sigurbjörn 

Hafþórsson, 2015) 

This model overcome the problem that Gordon model arbitrarily assumes that the 

growth rate will be the same all the time by introducing two different stages. 

Nonetheless, there are still some shortcomings following this model. One is that it is 

difficult to determine how long will the high growth stage will be. The other is that this 

model focus on the assumption that the growth rate changes from the high rate in the 

first phase to a constant rate in the second immediately after year n. While it is more 

reasonable to think that the rate become smaller and smaller over a period of time after 

year n. (Sigurbjörn Hafþórsson, 2015) 

After two period model, several amendments are made to it. Fuller and Hsia created a 

different two-stage model called H-model where the growth rate changes linearly 

through out the lifetime of this stock. (Fuller and Hsia, 1984) Whereas according to 
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Malkiel, the growth rate changes from high rate to a lower stable rate instantly after a 

time spot. (Al-Abduljader and Al-Muraikhi, 2011)  

Another model called three-stage model is a combination of two-stage model and H-

model. This model further improves the H-model, reaching a more effective process for 

evaluating the value of a business.  

 

2) Discounted Free Cash Flow Model 

Although there are several advancements in the dividend discount model, this model is 

still under criticism in that many companies don’t pay the dividend they can afford or 

even don’t pay at all. (Sigurbjörn Hafþórsson, 2015) To solve this problem, a new model 

called discounted free cash flow model was created where “free cash flows” rather than 

dividend are discounted. A free cash flow is defined as “cash available to the firms’ 

providers of capital after all required investments.” (Francis, Olsson and Oswald, 2000, 

p.49) 

This model was designed to evaluate a firm’s value by calculating the sum of the present 

value of its future free cash flow. The intuition behind this model is that companies will 

invest their free cash flow to retire their debt or expand their business lines, both ways 

will have a impact on their stock price, which will influence their market value. 

(Sigurbjörn Hafþórsson, 2015) The formula for this model is as follows:  

FirmValue =
𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤

𝑊𝐴𝐶𝐶 − 𝑔
 

Where “WACC” is the weighted average cost of capital; g is the growth rate of this 

company.  

This model also involves a subjective assumption about a firm’s future cash flow, 

which is difficult.  

 

2.1.2 Asset-based Approach  

This approach looks at the net asset value of a company. Sometimes it is referred to as the 

cost-based methods. This model regards the value of a firm as the total cost needed to build 

another similar company with equal profitability. The basic process is to get the fair market 
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value of assets within this company after deducting liabilities from total assets. The 

advantages of asset-based approach are its flexibility when it comes to evaluating the value 

of its assets, because it takes items that are not on a standard balance sheet into 

consideration. There are two methods used in this approach (CorporateFinanceInstitute, 

2019): 

1） Asset Accumulation Valuation 

In this method, all the assets and liabilities are listed. The value of an entity is the 

difference between the value of its assets and liabilities. In assigning values to assets 

and liabilities, it is difficult to determine off-balance entries such as intangible assets, 

contingent legal liabilities. This process thus gives the analyst more freedom to 

decided the actual value of a company. 

 

2） Excess Earnings Valuation 

This approach is a combination of income and asset approach. Not only these off-

balance entries will be considered, but also the goodwill. Incomes are considered as 

a variable related to a company’s goodwill. (CorporateFinanceInstitute, 2019) 

Therefore, the excess earnings valuation method is useful when evaluating firms 

with significant goodwill. 

Although there are many merits of asset-based approach, drawbacks still exist. In 

this model, the prospective future cash streams are not given credit in evaluating a 

firm’s value. For example, a firm with greater possibility to earn a stable income will 

definitely be valued higher than a firm with similar net asset value but no future 

income. Another shortcoming is that it is complicated to determine the value of off-

balance items. Values of these entries will differ from one analyst to another.  

 

2.1.3 Relative Valuation Approach (Multiples Approach) 

This approach focus on how similar firms are valued on the market using multiples. It is 

used by all kinds of financial specialists. (DeAngelo, 1990) Relative Valuation Approach has 

many applications in the financial world including evaluating initial public offering, 
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leveraged buyouts and so on. (Sigurbjörn Hafþórsson, 2015) “In theory, the market 

multiples approach incorporates all available information on future cash flow and risk.” 

(Sigurbjörn Hafþórsson, 2015) “Therefore, multiples are used often as a substitute for 

comprehensive valuations, because they communicate efficiently the essence of those 

valuations" (Liu, Nissim and Thomas, 2002, p. 136) 

 

1） The procedure of Relative Valuation Approach  

The first thing that needs to be done is to chose a list of comparable firms with 

similar financial profiles as the target company. Comparable companies can be 

selected using several criteria such as industry, customers, products and services, 

geography, size, return on investments, growth pattern and profitability. (Sharma 

and Prashar, 2013) Nonetheless, the general rule is to chose companies within the 

same industry. Alford found that using companies from the same industry can 

general more accurate results. (Sigurbjörn Hafþórsson, 2015) Moreover, Cheng and 

McNamara (2000) found that the best comparable companies are the combination 

of similar industry and returns on equity. They also stated that at least six firms are 

required when using the relative valuation method and the accuracy increases as the 

number of comparable firm increases.  

After constructing a list of comparable firms, the next step is to compare key 

financial information of those firms. This information can be based on either 

historical data or expected performance. (Sigurbjörn Hafþórsson, 2015) The financial 

information is used to calculate different ratio and multiples, one of which will be 

chosen as a benchmark. Then the value of this firm is derived by multiplying the 

firm’s actual accounting numbers with this benchmark multiple. (Sigurbjörn 

Hafþórsson, 2015) 

 

2） Multiples  

The valuation multiples can be sorted as earnings multiples, revenues multiples, 

book-value multiples and sector-specific multiples. Earnings multiples show the 
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relationship between the price needed for an investment and its return. (Sharma 

and Prashar, 2013) Revenues multiples show the relationship between the value of a 

business and the sales revenue it generated. (Sharma and Prashar, 2013) “Book 

value multiples provide an accounting estimate of the business value determined by 

accounting rules, taking into consideration the original price paid for assets and 

accounting for adjustments made since purchasing, such as depreciation.” (Sharma 

and Prashar, 2013) 

 

2.2 Advantages and Disadvantages of Valuation Methods  

The main advantage of dividend discount model is that it focuses on the fundamental 

concept of finance, which is the value of a firm is based on the present value of all future 

cash flows; however, it also has limitations. First, the firm may not pay dividend to the 

investors at all, which means that dividend is not what the investor get from holding its 

stock. (Sigurbjörn Hafþórsson, 2015) While discount free cash flow model resolves this 

problem of firms not paying dividend, it still has some drawbacks. For example, it is difficult 

to generate a objective free cash flow. Moreover, it requires analysts to estimate an 

appropriate discount rate, which is also difficult. (Kim and Ritter, 1999) 

The relative valuation method is easy to conduct because it uses information directly from 

the market. The limitation is that finding an effective list of comparable firms is very difficult 

and may lead to a biased conclusion. (Sigurbjörn Hafþórsson, 2015) 

 

2.3  Risk Performance Analysis Using Valuation Methods 

Risk valuation is a crucial part when it comes to evaluating a company. It is affirmed by the 

discussions of different researchers on it effect on the valuation of business and investment 

projects. It is an indispensable factor in discount cash flow model. The value of an 

investment may decrease because investors downgraded their expectation about the future 

cash flow of this investment, but it may also fall because investors increase the discount 

rate or cost of capital that they apply to discount these cash flows. (John Y. Campbell and 

Tuomo Vuolteenaho, 2003)  



 9 

 

FirmValue =
𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤

𝑊𝐴𝐶𝐶 − 𝑔
 

 

Review of different literature shows that there are two approaches to show the risk 

reflection in the discount cash flow model. Formula shown above are for the discount cash 

flow model. It shows that the first approach is related to the prediction of future cash flow, 

and the second is about discount rate. (Vilma Kazlauskienė, Česlovas Christauskas, 2007) 

“Discount rate is the company’s financing source price which reflects time factor and risk in 

the calculation.” (Vilma Kazlauskienė, Česlovas Christauskas, 2007) The first one provides 

analysts a better understanding about the value creation process within this company. 

(James, Koller, 2000) Some think that risk reflection in cash flow is more effective than in 

discount rate because discount rate evaluates only undiversified risk. (Vilma Kazlauskienė, 

Česlovas Christauskas, 2007) Nonethelss, in practice, business valuation is usually 

completed by adjusting discount rate. (Keck, Levengood, Longfield, 1998) 

 

2.3.1 Risk Reflection in Prospective Cash Flow  

One place to show how effective the risk analysis within a valuation model is is the 

determination of future cash flow. Prognosis of business generated cash flow depend on 

risk that certain business incurs in the market. (Vilma Kazlauskienė, Česlovas Christauskas, 

2007) Different prediction of the future cash flow will have a substantial effect on the 

present value of this business or project. Value of a company directly correlates to 

predicted cash and the discount rate. Since this is subjective to some extent, the future cash 

flow may differ between different analysts; however, the positive relationship between the 

future cash flow and the value of a company stays valid.  

 

2.3.2 Risk Reflection in Discount Rate  

Under discount cash flow model, the discount rate is calculated using Capital Asset Pricing 

Model (CAPM). The Formula for the simple CAPM model is as follows:  
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𝐾𝑒 = 𝑅𝑓 + 𝛽(𝑅𝑚 − 𝑅𝑓) 

 

within this formula, 𝐾𝑒 represents the cost of capital for this company; 𝑅𝑓 represents the 

interest rate for an investment with absolutely no risk; 𝑅𝑚 is the rate for the whole market, 

given the risk level of market, 𝛽 measures the volatility of a particular stock, and this is 

where risk level are manifested.  

A modified CAPM model is as follows:  

 

𝐾𝑒 = 𝑅𝑓 + 𝛽(𝑅𝑚 − 𝑅𝑓) + 𝑆𝐶𝑅𝑃 + 𝐶𝑆𝑅𝑃 

 

SCRP is small company risk premium and CSRP is company specific risk premium.  

A stock’s risk is summarized by its beta with the market portfolio of all invested wealth. 

Given the beta, no other factors can influence the return required by a rational investor. 

(John Y. Campbell and Tuomo Vuolteenaho, 2003) In reality, the CAPM sometimes can not 

always generate an effective cost of capital. So, the single beta should be divided into two 

parts: a cash-flow beta and a discount-rate beta, because these two factors should have 

different significance in gauging the risk of different stocks. And people who bear the 

former risk should demand more returns than people who bear the latter. (John Y. 

Campbell and Tuomo Vuolteenaho, 2003) 

 

2.4       Amendments 

The traditional valuation methods have their own advantages, but still they need to be 

improved in order to be more effective and accurate. Some newly developments have 

occurred inside the area of business evaluation. 

 

2.4.1 Log-Size Discount Model  

Jay Abrams proposed a simple and robust model for deriving discount rate for firms that fall 

into the small- and medium-sized categories. This ‘‘log-size’’ model uses a simple logarithm 
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of the size of the assets of the firm to arrive at a discount rate. (Patrick L. Anderson, 2005, p. 

267-306) 

 

2.4.2 The “Real Options” Method 

From the rapidly-developing derivatives market, it is observed that equity in a corporation 

“could be viewed as a call option on the value of the firm, with the strike price being the 

value of the debt. They noted that equity holders have the residual claim on the firm’s 

assets. If the firm is liquidated, the proceeds will first pay off all bondholders, and anything 

left will go to the equity holders.” With this being considered stocks are equivalent to “in 

the money” call option.  

In the past decade, many researchers have developed an approach to valuing firms, based 

on this insight of equity as a call option. Because equity in a firm can be viewed as a call 

option on ‘‘real’’ assets (the firm being an actual, rather than a financial, asset), this 

approach is sometimes called ‘‘real options. (Patrick L. Anderson, 2005, p. 267-306) 

 

3 METHODOLOGY & DATA  

In this section, the data used in the analysis will be described and the methodology 

employed in the process is also going to be discussed. This paper used about 60 companies 

incorporated in the S&P 500 index to test the effectiveness and the risk performance of the 

discounted free cash flow model. Regression analysis is the main approach used in the 

process. 

3.1 DataSet & Sample  

This thesis mainly tests two aspects of the discounted free cash flow model. One is to test 

how accurate it is in measuring a firm’s value. The other is to test how effective it is in 

reflecting a firm’s risk level. The data used is collected from Wind database. The data is 

about 100 companies that are incorporated in S&P index. They are major companies in the 

US stock market. The reason why these companies are chosen is that the financial data of 

these companies are fairly thorough and reliable. Moreover, these companies are typical 

examples in several industries. Since my topic is about valuation methods and their risk 
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performance, it is relatively easy to do analysis using big companies’ data. Besides, other 

variables like growth rate, free cash flow, D/E ratio, interest paid, interest coverage ratio, 

operating and financial leverage will also be used in the analysis.  

The sample consists of historical data from 2018. The year 2018 is chosen because in 2015, 

the financial market endures a fell-off and from 2016 to 2019, the market has been growing 

upward. It is helpful since a steady growth rate is needed in the DFCF model.  

 

3.2 Methodology  

For the first test, the actual market value of these companies in 2018 will be used. They will 

be compared with values calculated from discounted free cash flow model. Then, 

correlation analysis will be used to see if there is a positive correlation between the actual 

market value and the value generated using DFCF model. 

For the second test, actual market value of a stock will be the input of the DFCF model to 

generate the weighted average cost of capital, which will then be used to further calculated 

the beta of a company. Other variables will be test using multiple regression to see how 

significant are they in affecting a firm’s risk level. So in this step, free cash flow of a 

company, growth rate, capital structure, interest paid will be needed. These data will also 

be procured from wind database. Moreover, to see what other factors can affect the risk 

level of a company, interest coverage ratio; operating and financial leverage and the overall 

GDP growth will be used in regression analysis. 

 

3.3 Model and Hypotheses: 

 

Model 1: to see if there is positive correlation between the actual firm value and the value 

generated using DFCF model.  

 

FirmValue =
𝐹𝑟𝑒𝑒 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤

𝑊𝐴𝐶𝐶 − 𝑔
 

 



 13 

Firm value will be the actual value from database. 

Free cash flow will be collected from database. 

 𝑔 will be the average growth rate calculated based on three years’ value.  

 𝑊𝐴𝐶𝐶 is the weighted average cost of capital. 

 

Hypothesis:  

There is no correlation between the value calculated from the DFCF model and the actual 

value.  

Model 2: to see the how well can DFCF model reflect a company’s risk level.  

 

Using the actual firm value  

𝑊𝐴𝐶𝐶 =
𝐷

𝐴
× 𝑅𝐷𝑒𝑏𝑡 +

𝐸

𝐴
× 𝑅𝐸𝑞𝑢𝑖𝑡𝑦 

 

𝑅𝐸𝑞𝑢𝑖𝑡𝑦 = 𝑅𝑓 + 𝛽(𝑅𝑚 − 𝑅𝑓) 

 

From these two formula, 𝛽 can be generated. Then, the actual 𝛽 of each company will be 

compared with calculated 𝛽.  

 

Hypothesis:  

There is no correlation between the risk factor calculated from the DFCF model and the 

actual risk factor.  

Model 3: to test other variables that might influence the risk level of a firm.  

 

𝑦 = 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝑒𝑖 

 

 𝑦 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝛽 𝑣𝑎𝑙𝑢𝑒 

 𝑥1 = 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝛽 𝑣𝑎𝑙𝑢𝑒 
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 𝑥2 = 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜 

 𝑥3 = 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 

 𝑥4 = 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙  𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 

 𝑥5 = 𝐹𝑖𝑟𝑚 𝑔𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒 

 

Hypotheses:  

There is nor relationship between all these variables and the actual risk level.  

 

4 ANALYSIS & FINDINGS  

 

This thesis mainly discusses different valuation methods and the performance on reflecting 

the risk level of a company. In the literature review, three different approaches are briefly 

introduced: 1) Discounted Cash Flow Approach; 2) Asset-based Approach; 3) Relative 

Valuation Approach.  

The intuition behind discounted cash flow approach is that the benefit an investor get is the 

dividend paid on a stock. Its main process is to calculated the present value of forecasted 

future dividends. (Armin Laidre, 2018) Based on the different types of businesses it applies 

to, several revised version of the discounted cash flow approach is introduced, including 

constant growth model, two-stage model, the H mode, and the discounted free cash flow 

model, which will be the main model discussed in this section.  

First part of this section is analyzing the effectiveness of the discounted free cash flow 

model. The calculated firms’ value from 2016 to 2018 will be compared with the actual 

value of firms in the corresponding year. By using regression analysis, hypothesis one will be 

tested to see if there is a significant relationship between the value generated by the DFCF 

model and the actual value. In the second part, the risk performance of the DFCF model will 

be examined. Specifically, implied beta will be generated by imputing the actual firm value 

into the model, and then actual beta will be compared with the implied beta. Additionally, 

other factors such as the interest coverage ratio, the operating leverage, and the financial 
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leverage will be used as independent variables in regression analysis to see if there is a 

relationship between the actual beta and these factors.  

The data I used is some basic financial information of 67 companies that are incorporated in 

the S&P index. Since the main model discussed here is the discounted free cash flow model, 

variables that are needed include newest market value, equity beta, newest D/E ratio, tax 

rate, return on invested capital, and dividend payout ratio. The calculated market 

capitalization will be compared with the actual market value of these 67 firms respectively. 

Correlation analysis will be used. To see the relationship between the actual beta and 

several variables including interest coverage ratio, operating leverage, and financial 

leverage, regression analysis is used.  

The main model used is the discounted free cash flow model. For the regression analysis, 

the following model is used:  

𝑦 = 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 

 

 𝑦 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝛽 𝑣𝑎𝑙𝑢𝑒 

 𝑥1 = 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝛽 𝑣𝑎𝑙𝑢𝑒 

 𝑥2 = 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜 

 𝑥3 = 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 

 𝑥4 = 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙  𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 

 

4.1 Regression Analysis Between Calculated Market Value and Actual Market Value. 

 

 

 

 

 

 
2016 DFCF 

Model 

2017 DFCF 

Model 

2018 DFCF 

Model 

Multiple R 0.38634120 0.05618383 0.25668066 

R Square 0.14925952 0.00315662 0.06588496 

P-value 0.00176311 0.65665881 0.03601557 

Table 4.1.1 Regression Analysis between Calculated Firm Value & Actual Firm Value 
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As we can see from the regression analysis for three-year DFCF model, the positive 

multiple R for all of them indicates that firms with higher calculated market value often 

get a higher actual market value. Although this model hasn’t done a good job in 

predicting the market value of a company, as implied by the small R square value, the 

result supports the statements that, in general, the calculated market value and the 

actual market value have a positive correlation. Moreover, the p-values highlighted in 

bold font give us two out of three numbers that are lower than 0.05. This result rejects 

hypothesis one, which states that there is no relationship between the calculated firm 

value and the actual firm value.  

In conclusion, the discounted free cash model does a fairly good job in evaluating the 

general trend of the value of a company; however, it is not precise. An investor can not 

apply this model and get a narrow range of value where a company might fit in. More 

information and variables should be taken into consideration in order to make the 

output more reliable. Besides, in the process of calculating a firm’s value using this 

model, it is very difficult to predict the future free cash flow and an appropriate discount 

rate. This is one of the limitations of this model.  

4.2 Regression Analysis on the Actual Equity Beta and Different Factors.  

In this part, implied equity beta is calculated by inserting the actual market value of a firm 

into the discounted FCF model.  The results are as follows: 

 

Implied Beta & Actual Beta 

 
2016 DFCF 

Model 

2017 DFCF 

Model 

2018 DFCF 

Model 

Multiple 

R 
0.216197759 0.050195005 0.164914672 

R Square 0.046741471 0.002519539 0.027196849 
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P-value 0.088784402 0.691306006 0.182324073 

 

 

From table 4.2.1, it is obvious that the implied equity beta has a very small correlation with 

the actual equity beta, meaning that in calculating firm’s value using the discounted free 

cash flow model, the beta variable used poorly reflects the actual risk level of a company. 

Only one of the p value is smaller than 0.1, indicating that there is probably not a significant 

relationship between the implied beta and the actual beta. This is understandable since the 

actual risk level of a company is affected by so many other variables that it is very difficult 

to get an accurate value. This result shows that the DFCF didn’t do very well in considering 

the actual firm risk level. 

 

Interest Coverage Ratio & Actual Beta 

 
2016 DFCF 

Model 

2017 DFCF 

Model 

2018 DFCF 

Model 

Multiple 

R 
0.175330604 0.219982312 0.120359142 

R Square 0.030740821 0.048392218 0.014486323 

P-value 0.169302267 0.078275616 0.331959448 

 

In table 4.2.2, how the interest coverage ratio can affect the risk level of a firm is presented. 

From three multiple R values, we can see that there is a slight positive relationship between the 

interest coverage ratio and the risk level of a firm, which is counter-intuitive. Since a higher the 

interest coverage ratio means that a firm has more ability to cover its debt, meaning that the 

firm is less risky. What is worth mentioning here is that all three values of R square are small, 

indicating that, in this case, the regression model did a poor job in predicting the risk level of a 

firm. This means that the model is not very effective at relating interest coverage ratio and the 

Table 4.2.1 Regression Analysis on Implied Equity Beta & Actual Equity Beta 

 

     Table 4.2.2 Regression Analysis on Interest Coverage Ratio & Actual Equity Beta 
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risk level of a firm. Again, a firm’s risk level is not a simple dependent variable. It can be 

affected by many different factors. Among them, few factors may have a relatively stronger 

influence than others, resulting this counter-intuitive results.  

 

  

 

 

 

 

 

Financial Leverage Ratio & Actual Beta 

 
2016 DFCF 

Model 

2017 DFCF 

Model 

2018 DFCF 

Model 

Multiple R 0.097254617 0.18510287 0.164914672 

R Square 0.009458461 0.034263073 0.027196849 

P-value 0.4482853 0.139895457 0.182324073 

Coefficients 0.003419863 -0.003224769 -0.001195801 

These two tables show the regression analysis between the financial leverage ratio and the 

actual equity beta of a firm. The more the degree of the financial leverage and operating 

leverage of a firm, the risker the firm is. So there should be a positive relationship between the 

degree of the financail leverage and a firm’s euqity beta.  

Operating Leverage Ratio & Actual Beta 

 
2016 DFCF 

Model 

2017 DFCF 

Model 

2018 DFCF 

Model 

Multiple R 0.251709403 0.057318315 0.112189289 

R Square 0.063357623 0.003285389 0.012586436 

P-value 0.046586373 0.650173145 0.36605622 

Coefficients 0.005840129 0.000768518 -0.002637014 
Table 4.2.3 Regression Analysis on Operating Leverage Ratio & Actual Equity Beta 

 

Table 4.2.4 Regression Analysis on Financial Leverage Ratio Leverage Ratio & Actual Equity Beta 
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In table 4.2.3, a positive relationship exists between the operating leverage ratio and the actual 

beta; however, in table 4.2.4, there seems to be a negative relationship between the financial 

leverage ratio and the actual beta.  

Also, from the p value of both operating leverage and financial leverage, it is clear that both 

regression analysis can not reveal a significant relationship between a firm’s leverage ratio and 

the risk level.  

In conclusion, from the four separate regression analysis on different factors, it can be said that 

there is a significant relationship between those four factors and the actual risk level of a firm. 

The risk performance of the DFCF model is insufficient to reflect a firm’s true riskiness. 

Moreover, interest coverage ratio and the financial leverage ratio seems not relate to beta. 

Nonethelss, the operating leverage ratio does have a negative relationship with the actutal 

beta.  

4.3 Limitations 

 

For the first analysis, the test turned out fairly acceptable. Although the model can not precisely 

predict a firm’s value, it can do an accurate job in predicting the general trend of a firm’s value.  

As for the next four regression analysis, the results are a little bit weird and counter-intuitive. 

The reason may lie in the fact that the risk level of a firm is affected by many other things like 

the market emotion, macro economic environment, the senior executives, and so on. It is 

extremely difficult to grasp every factor that may influence the risk level of a firm. This thesis 

can not test all the factors because some factors are very hard to be quantified. Moreover, 

some factors may have larger impact on the beta than other factors, and the extent is going to 

be different for different industries or countries. Hence, we can only try our best to envelope as 

many factors as we can in determining a firm’s risk level, but we will never be absolutely sure 

about the value we get.  

 

5 CONCLUSION  
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This paper found that among all these different valuation methods, no one is better than 

another. They all have their advantages and disadvantages. The discounted cash flow approach 

has been modified several times to reflect the actual situation of a firm. From general model to 

the H model, the process of evaluating a company has become more and more reasonable and 

realistic in the discounted cash flow model. Nonetheless, there are still some shortcomings 

within this model. For instance, the determination of the future cash flows and the appropriate 

discount rate is a very difficult job and tedious. It is too subjective and may results in a very 

disperse outcome compared with the actual firm value. The asset based approach resolves the 

problems that some intangible values are not shown in the financial statement. It takes into 

consideration the value of patent or the goodwill of a company. To some extent, it is closer to 

the actual value of a firm. For the multiples approach, it assumes that a company will grow as 

the rest of the firms in its industry, which is reasonable. This approach also envelopes the 

market emotional factor in evaluating a type of company since the attitudes of the market 

towards a type of business can be reflected on the industrial average ratios.  

The major part of this paper discussed the discounted free cash flow model, where future free 

cash flows are discounted to the present day to generate a firm’s value. After discussions in the 

data & analysis section, this paper reach the conclusion that the DFCF model did fairly well in 

predicting the general trend of a firm’s value; however, it can not give a precise range of the 

firm’s value, meaning that this model can deviate far away from the actual market value. This 

can be explained by the innate shortcomings of the discounted cash flow model. The 

determination of a proper discount rate and the possible future cash flow is subjective and can 

be unreasonable sometimes.  

Besides, this paper also did a regression analysis on the actual risk level of a company and 

several factors, including the interest coverage ratio, operating leverage, and financial leverage. 

From the results, it can be concluded that operating leverage ratio has a positive relationship 

with the risk level. Nonetheless, the relationship between those factors and the actual risk level 

is vague. Some limitations may be influencing the result. For example, some factors may have a 

stronger effect on the risk level of a firm and those factor may not be mutually exclusive. To get 

a stronger and reasonable result, further studies should try to avoid these limitations. 
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APPENDIX: EXCEL OUTPUT 

Figure 1 

 

Figure 2  

 

Figure 3 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.3863412

R	Square 0.149259523

Adjusted	R	Square 0.135312958

Standard	Error 9904063.275

Observations 63

ANOVA

df SS MS F Significance	F

Regression 1 1.04979E+15 1.04979E+15 10.70224252 0.001763114

Residual 61 5.98352E+15 9.80905E+13

Total 62 7.03331E+15

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 13175475.45 1251969.083 10.52380257 2.43909E-15 10672008.54 15678942.36 10672008.54 15678942.36

Calculated	Firm	Value	 -0.633332062 0.193594975 -3.271428208 0.001763114 -1.020449141 -0.246214984 -1.020449141 -0.246214984

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.216197759

R	Square 0.046741471

Adjusted	R	Square 0.031114282

Standard	Error 0.299267132

Observations 63

ANOVA

df SS MS F Significance	F

Regression 1 0.267879545 0.267879545 2.991035103 0.088784402

Residual 61 5.463209786 0.089560816

Total 62 5.731089331

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.658993043 0.037881501 17.39617025 2.5035E-25 0.5832443 0.734741786 0.5832443 0.734741786

Implied	Equity	Beta	 0.004450414 0.002573295 1.729460929 0.088784402 -0.000695208 0.009596036 -0.000695208 0.009596036

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.175330604

R	Square 0.030740821

Adjusted	R	Square 0.014851326

Standard	Error 0.301768311

Observations 63

ANOVA

df SS MS F Significance	F

Regression 1 0.176178389 0.176178389 1.93466319 0.169302267

Residual 61 5.554910942 0.091064114

Total 62 5.731089331

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.624454338 0.043089265 14.49210936 2.02695E-21 0.538292028 0.710616648 0.538292028 0.710616648

2016	Interest	Coverage	Ratio	 0.001200562 0.000863141 1.390921705 0.169302267 -0.000525396 0.00292652 -0.000525396 0.00292652



 

Figure 4 

 

Figure 5 

 

Figure 6 

 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.251709403

R	Square 0.063357623

Adjusted	R	Square 0.04800283

Standard	Error 0.296647418

Observations 63

ANOVA

df SS MS F Significance	F

Regression 1 0.363108199 0.363108199 4.126244038 0.046586373

Residual 61 5.367981132 0.087999691

Total 62 5.731089331

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.641309008 0.037789522 16.97055093 8.79353E-25 0.565744188 0.716873827 0.565744188 0.716873827

Operating	Leverage	2016 0.005840129 0.002875047 2.031315839 0.046586373 9.11167E-05 0.01158914 9.11167E-05 0.01158914

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.097254617

R	Square 0.009458461

Adjusted	R	Square -0.006779925

Standard	Error 0.305063338

Observations 63

ANOVA

df SS MS F Significance	F

Regression 1 0.054207283 0.054207283 0.582475417 0.4482853

Residual 61 5.676882048 0.09306364

Total 62 5.731089331

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.652814086 0.038434896 16.98493178 8.42521E-25 0.575958762 0.729669411 0.575958762 0.729669411

Financial	Leverage	2016 0.003419863 0.004480948 0.763200771 0.4482853 -0.005540346 0.012380071 -0.005540346 0.012380071

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.056183831

R	Square 0.003156623

Adjusted	R	Square -0.01266629

Standard	Error 13863285

Observations 65

ANOVA

df SS MS F Significance	F

Regression 1 3.83415E+13 3.83415E+13 0.199496976 0.656658805

Residual 63 1.2108E+16 1.92191E+14

Total 64 1.21464E+16

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 15073192.92 1721185.925 8.757446073 1.70477E-12 11633677.31 18512708.54 11633677.31 18512708.54

Calculated	Firm	Value	 -0.0435543 0.097513089 -0.446650843 0.656658805 -0.238418662 0.151310055 -0.238418662 0.151310055



 

Figure 7 

 

Figure 8 

 

Figure 9 

 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.050195005

R	Square 0.002519539

Adjusted	R	Square -0.013313485

Standard	Error 0.301497157

Observations 65

ANOVA

df SS MS F Significance	F

Regression 1 0.014465172 0.014465172 0.159131864 0.691306006

Residual 63 5.726733758 0.090900536

Total 64 5.74119893

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.652332161 0.037646925 17.32763442 1.18409E-25 0.577100784 0.727563538 0.577100784 0.727563538

Implied	Equity	Beta	 4.51185E-05 0.000113103 0.398913355 0.691306006 -0.000180901 0.000271138 -0.000180901 0.000271138

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.219982312

R	Square 0.048392218

Adjusted	R	Square 0.033287332

Standard	Error 0.294482855

Observations 65

ANOVA

df SS MS F Significance	F

Regression 1 0.277829349 0.277829349 3.203746096 0.078275616

Residual 63 5.463369581 0.086720152

Total 64 5.74119893

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.612972106 0.042144166 14.54464917 8.27929E-22 0.528753711 0.697190502 0.528753711 0.697190502

2017	Interest	Coverage	Ratio	 0.001719288 0.000960549 1.789901141 0.078275616 -0.000200216 0.003638791 -0.000200216 0.003638791

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.057318315

R	Square 0.003285389

Adjusted	R	Square -0.012535478

Standard	Error 0.301381393

Observations 65

ANOVA

df SS MS F Significance	F

Regression 1 0.018862073 0.018862073 0.207661769 0.650173145

Residual 63 5.722336857 0.090830744

Total 64 5.74119893

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.652618851 0.037642968 17.33707191 1.15088E-25 0.577395381 0.727842321 0.577395381 0.727842321

Operating	Leverage	2017	 0.000768518 0.001686459 0.455699209 0.650173145 -0.002601602 0.004138638 -0.002601602 0.004138638



 

Figure 10 

 

Figure 11 

 

Figure 12  

 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.18510287

R	Square 0.034263073

Adjusted	R	Square 0.018933915

Standard	Error 0.29666099

Observations 65

ANOVA

df SS MS F Significance	F

Regression 1 0.196711116 0.196711116 2.235156915 0.139895457

Residual 63 5.544487814 0.088007743

Total 64 5.74119893

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.659998772 0.037329263 17.68046595 4.11614E-26 0.585402191 0.734595353 0.585402191 0.734595353

Financial	Leverage	2017 -0.003224769 0.002156972 -1.495044118 0.139895457 -0.007535133 0.001085596 -0.007535133 0.001085596

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.256680662

R	Square 0.065884962

Adjusted	R	Square 0.051513962

Standard	Error 19851576.84

Observations 67

ANOVA

df SS MS F Significance	F

Regression 1 1.80671E+15 1.80671E+15 4.584577249 0.036015575

Residual 65 2.56155E+16 3.94085E+14

Total 66 2.74222E+16

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 18007674.62 2425847.743 7.42325015 3.08777E-10 13162922.14 22852427.11 13162922.14 22852427.11

Calculated	Firm	Value	@	$	10,000 0.273686031 0.127821228 2.141162593 0.036015575 0.018409412 0.52896265 0.018409412 0.52896265

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.164914672

R	Square 0.027196849

Adjusted	R	Square 0.012230647

Standard	Error 0.401416437

Observations 67

ANOVA

df SS MS F Significance	F

Regression 1 0.29281767 0.29281767 1.817217781 0.182324073

Residual 65 10.47378513 0.161135156

Total 66 10.7666028

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.740255936 0.05012831 14.767223 1.91267E-22 0.640142787 0.840369084 0.640142787 0.840369084

Implied	Equity	Beta	 -0.001195801 0.000887065 -1.348042203 0.182324073 -0.002967393 0.00057579 -0.002967393 0.00057579



 

Figure 13 

 

Figure 14 

 

Figure 15 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.120359142

R	Square 0.014486323

Adjusted	R	Square -0.000675426

Standard	Error 0.404030355

Observations 67

ANOVA

df SS MS F Significance	F

Regression 1 0.155968486 0.155968486 0.955451983 0.331959448

Residual 65 10.61063432 0.163240528

Total 66 10.7666028

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.699999661 0.056196118 12.45637048 7.0425E-19 0.587768264 0.812231057 0.587768264 0.812231057

Interest	Coverage	Ratio	 0.001274577 0.001303952 0.977472241 0.331959448 -0.001329596 0.00387875 -0.001329596 0.00387875

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.112189289

R	Square 0.012586436

Adjusted	R	Square -0.002604541

Standard	Error 0.404419615

Observations 67

ANOVA

df SS MS F Significance	F

Regression 1 0.135513162 0.135513162 0.828546823 0.36605622

Residual 65 10.63108964 0.163555225

Total 66 10.7666028

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.721709364 0.049659644 14.53311606 4.26021E-22 0.622532208 0.820886521 0.622532208 0.820886521

Operating	Leverage	 -0.002637014 0.002897036 -0.910245474 0.36605622 -0.008422795 0.003148767 -0.008422795 0.003148767

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0.164914672

R	Square 0.027196849

Adjusted	R	Square 0.012230647

Standard	Error 0.401416437

Observations 67

ANOVA

df SS MS F Significance	F

Regression 1 0.29281767 0.29281767 1.817217781 0.182324073

Residual 65 10.47378513 0.161135156

Total 66 10.7666028

Coefficients Standard	Error t	Stat P-value Lower	95% Upper	95% Lower	95.0% Upper	95.0%

Intercept 0.740255936 0.05012831 14.767223 1.91267E-22 0.640142787 0.840369084 0.640142787 0.840369084

Financial	Leverage	 -0.001195801 0.000887065 -1.348042203 0.182324073 -0.002967393 0.00057579 -0.002967393 0.00057579


